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ABSTRACT
ATcGIS 9.2 software was used to analyze the some heavy metals

concentrations in water of marshlands in southern Iraq during June 2008 and
January 2009. The study included field measurements for Physical and
chemical characteristics of water samples in six sites distributed in the
Hammar, Central and Hawizeh marshes, and laboratory measurements have
included measuring the concentration of some heavy metals
(Pb,Ni,Cd,Cr,Cu,Co,Mn,Zn) and TH. The results shown that the values of
air, water temperature were high in June, while water depth was high in
January. pH values are lies between (6.5-8.5). EC values in all sites are
exceeded Iraqi and WHO standards. The highest salinity and TH values
were registered during June, as well as the highest contaminations of most
heavy metals because of the evaporation and degradations of organic matter.
Keywords: Spatial analyst - Iraqi marshes - Heavy metals

INTRODUCTION
The Mesopotamian marshlands are located mostly in south-eastern

Iraq but also extend across the border into Iran. They once covered an area
20000 km2 between the three Iraqi cities of Amarah in the north, Basra in

・
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Reyam, Bassim and Suhair
the south, Naseriyah in the west and the Iranian town of Hawizeh in the east

[].The sources of marshland water was of multi origin namely rivers,
precipitations and groundwater. Flow from the Tigris and Euphrates rivers
almost wholly regulate the marshland since local rainfall, is negligible. The
marshlands constitute the largest wetland ecosystem in the Middle East and
Western Eurasia. These wetlands which are located at the confluence of
Tigris and Euphrates rivers in southern Iraq. This area supported a marsh
Arab population of 500,000 as well as numerous endemic species of birds,
mammals, amphibians, reptiles, fish and invertebrates [2]. There are three
major units of marshlands in Iraq:

l. Hawizeh Marsh which is located to the east of the Tigris River in
Misan Governorate and extended to the Iranian territory with an the
extension of about 80 km from north to south. and 30 km from east to
west. Al-Hawizeh marsh covers at least 3000 Km2 of area in the
flood time and hundreds -' in surrrmer time [3].

2. Hammar Marsh is situated almost entirely south of the Euphrates,
extending from near Al-Nasiriyah in the west to the outskirts of
Basrah on Shatt al-Arab in the east. Al-Hammar marshes are bordered
by a sand dune belt of the Southern Desert. Estimates of this marsh
area range from 2800 km2 of contiguous permanent marsh and lake,
extending to a total area of over 4500 km2 during periods of seasonal
and temporary inundation. Al-Hammar Lake, which dominates the
marshes, is the largest water body in the lower Euphrates. It is
approximately 120 km long and 25 km at its u'idest point. The lake is
eutrophic and shallow. Maximum depth at low water levels is 1.8 m
and about three meters at high water mark.

3. The Central Marshlands is located in a triangular area between the
Tigris and the Euphrates this area is roughly bounded by Al-
Nasiriyah, Qalaat-Saleh and Al-Qurnah cities [4].

Heavy elements are the most harmful environmental pollutants, as a
continuation of the emission from various sources (natural and industrial)
increase the concentration in the atmosphere The heavy elements play a

major role in body building and metabolism of living organisms, but in
the case of exposure to high concentrations have a backlash where the
danger lies in accumulation within the bodies of living organisms.
The overall effects induced by hear,y metals in biological systems lead to a
range of diseases including cancer, heart disease, kidney, brain and nerve
damage [5].

Spatial analysis is the study of geographic feature locations. attributes,
and spatial dimensions and the relationships between each and the process
of examining the locations, attributes, and relationships of features in spatial

‐
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data through overlay and other analytical techniques in order to extracts or
creates new information from spatial data [6].

It is the aim of the present work assessment of heavy metals
concentrations (Pb,Ni,Cd,Cr,Cu,Co,Mn,Zn), determine the physical and
chemical characteristics in some of marshlands water samples in southern
Iraq and use ATcGIS 9.2 spatial analysis to create a spatial model of heavy
metals and identify areas affected by them.

STUDY AREA
The climate of the southern region characterizedby long hot summers

and rather short cold winters, the prevailing north-westerly winds have an
pronounced influence on the area l7l.

After the restoration of the marshes in southern Iraq in20O3, has been
a present study to assessment some of heavy metals concentrations and
determine the physical and chemical characteristics at 6 sites distributed in
Hawizeh ,Hammar, central and marshes during June 2008 and January
2009, see Figure l.

Figure 1: Study area and sites of water pollutants measurements

MATERIALS AND METHODS
In this study, the water samples were collected from the surface water

(about 30 cm below the surface) in each sample, using 20 litter containers.
The filtrates were placed in glass and/or plastic containers and frozen till
time of analysis. The field work are included measurement physical and
chemical characteristics directly in the field by digital portable multi meter
to water samples, these measurements have been: water Temperature (C" ),

●
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and suhair
Water Hydrogen Ion Concentration (pH), Water Electrical Conductivity
(EC) ms/cm, Water Salinity (Sal.% 0.0), Water Depth (cm) was measured

during the field study period by ironic ruler, which u'as divided from (0-
400 cm).
The Lab. Measurements which have been include:
Total Hardness (mg/L): Followed the method of [8] to measure the total
brackish, taking (25 ml) of the model and commuted to (50 ml) distilled
water, and the models against Shan Solution Ethylene Diamine ,Tetra
Acetic Acid Disodium salt (EDTA-Na2) index (0.01 Molari) with the

addition of a few dye reagent Erickrom Black T Reagent, the titration
continued to change color to purple and blue across the unit on the results

mg (calcium carbonate) / liter, according to the following equation:

Trtal hardness a.s CuC'o ntgf L = "l'x 
B x 1000

mloJ' sample

A: volume (ml) EDTA used in titration.
B: weight (mg) CaCO3, which is equivalent to I ml of EDTA
Heavy metals (mg/L): The determination of concentrations of heavy metals

(Pb,Ni,Cd,Cr,Cu,Co,Mn,Zn) in water samples per (mg/l) by used Flame

Atomic Absorption Spectrophotometery.

RESULTS AND DISCUSSION
Tables 1,2 shows Physical and chemical characteristics to water

samples in June and January of 6 sites in southern Iraqi marshes. The air

temperature values fall between (37.11-40.01 C") in June and befween

(1 1.5-15.4 C") in January. The water temperature values fall between (27 .3'
28.71C") in June and between (10.3-12.5 C"). Maximum temperature was

recorded during June in June months and lowest January in January months

for all monitored sites. Changes in the water temperature synchronized with
air temperature. Temperature is an important parameter that controls the

quality, dispersion and distribution of living organisms. The sun and air

temperature are the two main factors that influence water temperature.

The pH values of water samples fall between (7.8 - 8.2) in June and

between (7.4-8.1) in January. All the results are within the acceptable Iraqi
limits (6.5-8.5). The pH meter is another important factor influencing the

species and metabolism of organism inhabiting. The pH is greatly affected

COz concentration, dissolved oxygen, ammonia, photosynthesis, water

temperature, organic matter content [9].
The EC values of water samples fall between (822-1203 psicm) in

June and between (820 -1400 psicm) in January. The average of EC in June

was (809.6 ps/cm), while the average of EC in January was ( 1043.3 psicm).

All the results of EC in water samples in present study was exceeded WHO

and the European standards recommended value of EC is (250 psicm). The

一
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low EC values in June are because of the dilution by the relatively higher
water level, and may be due to the high temperatures that causes

evaporation of the water its increases with increasing temperature. The
conductivity is affected primarily by geology of the area through which the
water flows and the presence of naturally electrolytes [0].

The salinity of the marsh is important because of the possibility of
using the water as drinking water, its important being to evaluate whether
salinity is appropriate to support wildlife, primarily birds and fishes. The
salinity values of water samples fall between (1 .7-2.4 ppt) in June and

between (1.3 -2.2 ppt)

Table 1: Physical and chemical characteristics to water samples in
Summer (June)

No Location Air  Water pH
Tettp Tettp
(C)      ((3)

Salinit  Total  water
y    Ⅱardne  Depth

(ppt)       SS       (Cコ n)

(mg/L)

EC
(lLS/Cm)

I   South ofHallninar

marsh

2  Chebayesh
3  AI Audhailn
4  4ヽiddlc rnarshcs

5  AI Msahab&Al Salal
6 AI Abiadh

37.11   28.1

38.91  28.31

38.02   27.3

39.81  28.71

39.03  28.01

40.01   27.91

7.8

７

．

９

７

．

９

８

．

２

７
．

８

８

951

918

853

822

111

1203

L9

1.7

2.2

2.3

2.1

2.4

650

850

890

686

950
983

84

１

０

０

０

８

８

７

９

９

９

Average 28.138.8 7.9 809.6 2.1 834.8    85.5

Table 2:Physical and chemical characteristics to water samples in
Winter (January)

No Location Air   Water  pⅡ
Tettp Tettp
((3)      (C)

EC   Salinit

(ド/Cm) y
(ppt)

Total  water
Hardne  Depth

SS      (Cnl)

(mg/L)
I South of Hammar

marsh
2 Chebayesh
3 AlAudhaim
4 Middle marshes
5 Al Msahab & Al Salal
6 Al Abiadh

12.2

H.7
12.1

15。4

13.5

11.5

10.5   8

10.3    7.5

12.5  8,1

11。 1  7.4
12.4  7.5

11。9   7.4

1400

990

1010

940

1100

820

1。 3

1.5

2.1

2

1.5

2.2

86

99

111

144

107

125

580

６

１

０

０

０

８

６

３

２

６

６

８

６

７

９

Average

In January, The average of salinity in June is (2.1 ppt), while it average in
January is (1.8 ppt). The highest salinity values were registered during June
was caused by the decrease in water levels and the increase of the
evaporation ratio. The lowest salinity values were registered during January
was caused by increasing of rainfall and raise of water levels, whereas that

12.7 H.5 1043.3 112739.51.87.7

ヽ
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dilute the concentrati on of di sso tved s o I i d materi al lH,ilt'fi;#Ji,?:li;
with agriculture, manure, sewage and effluent discharges. The total hardness
is mainly caused by Ca*2 and Mg-2 ions in warer. The values of TH in June
fall between (650-983 mg/L) and the average is (834.8 mg/L). The values of
TH in January fall between (580-960mg/L) and the average is (739.5 mg/L).

The high TH values of water samples in sites study is recorded in
June that that may be due to the decrease of the water levels and the
increasing of evaporation rate which led to increasing the saliniry [l l].

The water depth that recorded in study sites is showed that fatl
between (70-98 cm) and the average is (85.5 cm) in June, while the water
depth values fall between (86-144 cm) and the average is ( I 12 cm) in
January. The lowest levels of water was recorded in June because decrease
in surface water that fed southern marshlands and the increasing of
evaporation rate.
Heavy metals in water samples

The occurrence of metal problem as a result of the rapid growth of
population, increased urbanization, expansion of industrial activities,
exploration and exploitation of natural resources. extension of irrigation and
other modern agricultural practices as well as other sources. Healy metals
enter the aquatic environment of southern Iraq from both natural and
anthropogenic sources [12]. Natural sources include storm dust fal[, erosion
or crustal weathering and dead and decomposition of the biota in the water,
whereas the anthropogenic sources include se\\'age wastes, industrial
effluent, automobile effluent. petroleum and fertilizer industrl. effluent [13].
Pb concentrations: Tables 3 and 4, shows the heary metals concentration of
water samples in southern Iraqi marshes during summer (June) and winter
(January), respectively. The higher concentration of Pb in June was
recorded in Al Audhaim ( 1.09 mgl) and the lower concenrration was
recorded in Al Msahab and Al Salal (0.15 mg,,'L ). rvhile during rvinrer the
higher concentration was recorded in Al Audhaim ( 1 .01 mg,'L) and the
lower concentration was recorded in Chebayesh and Al Msahab and Al
Salal (0.12 mg/L). Pb concentrations in all the sites study is exceeded Iraqi
and WHO Specifications (0.01 mg/L). That's indicator abour the water
marsh is polluted by Pb because the water of Tigris and Euphrates rivers and
the clay minerals that content in sediments and se\\'age water
t141.
Co concentrations : The higher concentration of Co in June was recorded
in Al Abiadh (0.41 mg/L) and the lower concentrarion was recorded in
Middle marshes (0.15 mg/L), table 3. While Table 4 shows that higher
concentration in January was recorded in Al Abiadh (0.34 mg,'L) and the
lower concentration was recorded in South of Hammar marsh (0.1 I mg/I-).

ぬ
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The increase in the concentrations of Co is coming from the water of river
and sewage water.

Table 3: Heavy metals concentrations of water samples in Summer
(June)

Location Pb   Co   Cu   Cr   Cd   Ni   Mn  Zn
mg/L mg/L m2/L mg/L mゴ L mg/L mg/L mg/L

Iraqi specification

WHO Specification

0.01   nil    1    0.05  0.00  0.02   0。 1    3
3

0.01   ni1   0.00  0.05  0.00  0.02  0.04  1.1‐ 3

●

1 South of Hammar
marsh

2 Chebayesh
3 Al Audhaim
4 Middle marshes
5 AlMsahab and Al

Salal
6 Al Abiadh

0.29  0.19  0.31  0.32  0.08  0。 12  0.07  0。 15

0。 18  0。 22  0。 25  0.19  0.09  0。 15  0.14  0。 22

1.09  0。29  0。 29  0.24  0.07  0.16  0.07  0。 12

1.04  0.15  0.22  0。 34  0.06  0.18  0。 15  0。 11

0.15  0.22  0.18  0。25  0.08  0.13  0。 18  0.19

0.28  0.41  0.33  1.07  0.09  0.27  0.19  0。22

Average 0.51  0.24  0。26   0.4   0.07  0。 16  0.13  0.16

Table 4: Heavy metals concentrations of water samples in Winter
(January)

No Location Pb   Co   Cu   Cr   Cd   Ni
mg/L mgノL mg/L mg/L mg/L mgノL

Iraqi specification

WHO Specification

0.01   nil    1    0.05  0.00
3

0.01   ni1   0.00  0.05  0.00

・

‐

　

０４

０

　

０

．

２

　

　

２

０

　

　

０

０

　

　

０

3

1.1-3

1 South of Hammar
marsh

2 Chebayesh
3 Al Audhaim
4 Middle marshes
5 Al Msahab and Al

Salal
6 Al Abiadh

0.22  0.11  0.29  0.25  0.08

0.12  0.24  0.21  0.19  0.06
1.01  0。 14  0.18  0.19  0.09
1    0。 24  0。 17  0.16  0.07

0。 12  0。 14  0。 19  0.14  0.09

0.24  0.34  0.29  0。91  0.11

0.15  0.04  0.11

0.21  0.11  0.19
0.19  0.08  0。 11

0.12  0.16  0.14

0。21   0.14   0.17

0.19  0。 18  0.16

Average 0。45   0.2   0.22   0.3   0.08  0.17  0。 11  0。 14

Cd concentrations : Table 3 is shows that higher concentration of Cd in
June was recorded in Al Abiadh and Chebayesh (0.09 mg/L) and the lower
concentration was recorded in Middle marshes (0.06 mg/L). In January, the
higher concentration of Cd was recorded in Al Abiadh (0.1 I mglL) and the
lower concentration was recorded in Chebayesh (0.06 mglL). Cd
concentrations are higher than Iraqi and WHO specifications (0.003,0.005
mgll),respectively in all sites in present study. The increase in the

‐
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concentrations of Cd are resulting from the water of river or clay minerals
and sewage water.
Cr concentrations : The higher concentration ofCr in June was recorded in
Al Abiadh (1.07 mg/L), Table 3, and the lower concentration was recorded
in Chebayesh (0.19 mg/L). Table 4 shows that higher concentration of Cr
in January was recorded in Al Abiadh (0.91 mgrl) and the lower
concentration was recorded in AI Msahab and Al Salal (0.14 mg,4-). In
January, Cr concentration are exceeded Iraqi and WHO specification (0.05
mg/L) in all sites in present study.
Cu concentrations : Table 3 shows the higher concentration ofCu in June
was recorded in Al Abiadh (0.33 mg,rl-) and the lower concentration was
recorded in Al Msahab and Al Salal (0.18 mg/L). rn'hile in January the
higher concentration was recorded in Al Abiadh and South of Hammar
marsh (0.29 mg/L) and the lower concentration was recorded in middle
marshes (0.17 mgfi-), see Table 4. Cu concentrations are higher than WHO
specification (0.002 mg/L) but its less more than Iraqi specification (1
me,4-).

Ni concentrations : The higher concentration of Ni in June rvas recorded in
Al Abiadh (0.27 mg/L) Table 3 and the lower concentration was recorded in
South of Hammar marsh (0.12 mg/L), while in January, Table 4 shows that
the higher concentration of Ni was recorded in Chebayesh and Al Msahab
and Al Salal (0.21 mg,'l-) and the lower concentration rvas recorded in
South of Hammar marsh (0. 12 mgl). In all sites present study, Ni
concentrations are higher than Iraqi and WHO specifications (0.02 mg/L).
These high concentrations may be due to respectively and the clay minerals.
In this study that clear different in Ni concentration due to area type and
plants density.
Mn concentrations : Table 3 is shows that higher concentration of Mn in
June was recorded in Al Abiadh (0.19 mg,L) and the low,er concentration
was recorded in South of Hammar marsh and Al Audhaim (0.07 mg1-). In
January, the higher concentration of Mn was recorded in Al Abiadh
(0.18 mg/L) and the lower concentration was recorded in South of Hammar
marsh (0.04 mg/L). Mn concentrations are higher than Iraqi and WHO
specifications (0.1 , 0.04 mg/L). respectivell- in all sites in present study.
Zn concentrations : The higher concentration ofZn in June was recorded
in Chebayesh and Al Abiadh (0.22 mg/L), and the lolr'er concentration was
recorded in Middle marshes (0.1 I mg,a-), table 3. While Table 4 shows that
higher concentration in January was recorded in Chebayesh (0. 19 mg/L) and
the lower concentration was recorded in South of Hammar marsh and Al
Audhaim (0.1 1 mg/L). Zn concentrations are lou'er than Iraqi and WHO
specifications (3, l.l -3 mg,'L).
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ATcGIS SPATIAL ANALYST
Using ATcGIS 9.2 spatial analysis provided for the purpose of analysis

of heavy metals (Pb,Co,Cu,Cr,Cd,Ni,Mn,Zn) in water of Iraqi marshes and
the preparation of maps of it's distribution , as well as the creation of a
spatial model for concentrations of elements, where they were in the first
stage and the distribution maps for each component using spatial analysis.
In the second stage the composition of another layer for each element was
depicted by (Reclassify) option levels of concentration of heavy metals.
Finally, the third stage collected such layers using (Raster Calculator) option
using Map Algebra (the analysis language for Spatial Analysis) to allow
query raster data and perform mathematical operations. One of the spatial
analyst operations is adding many rasters together and reclassiffing these
rasters to create more efficient analysis of the area then collecting these
rasters in (raster calculator) option to create modeling shows the areas most
affected by heavy metals in Iraqi marshes. Figure 2 represents heavy metals
model in June using spatial analysis and Figure 3 represents the heavy
metals model in January using spatial analysis. Both the figures 2and 3 are
shows that Al Abiadh site in Hawizah marsh have more concentrations of
heavy metals in present study.

Figure 2: Heavy metals model during summer using spatial analysis

9
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Figure 3:I‐Ieavy lnetals I■ odel during lⅣ inter using spatial anal》 Isis

CONCLUSION
1. Results of the physical and chemical characteristics of water samples in

sites of Iraqi marshes shown that the values of air. \\'ater temperature
were high in June, while water depth was high in January. pH values
were within the acceptable Iraqi limits (6.5-8.5). EC values in all sites
are exceeded WHO and European standards. The highest salinity and
TH values were registered during June was caused by the decrease in
water levels and the increase of the evaporation ratio.

2. Results shown that the highest contaminations of most heavy metals in
water samples have been recorded in June because of the evaporation,
degradations of organic matter.

3. ATcGIS 9.2 spatial analysis tools are used to analyze and display the
concentration of heav.v metals in water Iraqi marshes and the
preparation of maps for distribution , as well as create spatial model
for concentrations of these elements during the study period June 2008

10
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and January 2009 to show the pollutant sites by heavy metals in Iraqi
marshes.
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ABSTRACT

The synthesis of2oゞ ―phenyl dithio carboxanlid)benZOthiazol Ligand

(L)from reaction of 2… Mercaptobenzothiozol with phenylisothiocyanate

using ratio l:1.The ligand was characterized by elemental analysis(C.H.N),

'H…NMR,IR and UV… Vis.The complexes with b市 alentions Ni,Cu,zn,Cd
and Hg)have been prepared and characterized.The structural diagnosis was

established using IR,UV― Visible spectro photometer,molar conductivity,

試omic absorption and molar rttio with selected metal ions(N12+,cu2+).The

complexes of(Ni,Cu)gave Octahedral structural while the complexes of

(Zn,Cd,Hg)gave tetrahedral structural.The study of biological activity of
the ligand(L)and itS COmplexes oJi,Cu,Hg)in twO deferent concentration

(land5)mg/ml With s″ρ′り′οσοσθνs αッ′θνS and E―σο′′.The results showed
deference effect towards positive in two concentration(land5)mg/ml.While

the effect towards negat市 e showed variety effect except Hg― complex didn't

ヤヽ

＾
じ

つ
つ



Synthesis, Spectroscopic and Biological Studies of
2-(N-Phenyl Dithio Carboxamide)Benzothiazole with some Metal Ions

Leqaa

show effect in lmg/ml but in 5mg/ml the ligand and complexes did show
effect except Hg-complex showed effect 5 mm.

INTRODUCTION
Heterocycles bearing nitrogen, sulphur and thiazole moieties

constitute the core structure of a number of biologically interesting
compound. Z-Mercaptobenzothiazole deril'atives are known to possess

various pharmacological activities(1-3). Our current interest is in
heterocyclic Bis-oxadiazol and trizoel derivatives and their complexes have

been prepared and reported(4-5). In the present work the efforts have been
made to synthesize 2(N-phenyldithiocarboxamide) benzothiozol which has

more than one sulphur and nitrogen atoms and study' of itsreaction with
some metal ions and their bactericidal activities.

MATERIALS AND METHODS
a- Chemicals; All reagents used were analar or chemically pure grade by

British Drug Houses (BDH).
- The chemical materials: 2-Mercabtobenzothiazol C2H5NS2, phenyl

isothiocyanate (C7H5NS), Nickelchloridehexahydrate (NiCl2.6H2O),
Copperchloridedehydrate (CuC12.2H2O), Zincchloride ZnCl2 ,

Cadimumchloride dehydrate (CdCl2.2H2O). Mercurychloride (HgClz).
Ethanol (CH3CH2OH) 99oh, Dimethylformamide (DMf ) 990/0,

Dimethylsulphoxide (DMSO) 99% . carbontetrachloride (CClr) 99o/o.

b- Instruments;
- Elemetal analysis for the new (L) (C. H. N) was determined by calibration

type : Linear Regression Euro EA Elemental Analysis.
- Melting points were determind by Gallen-Kamp apparatus.
- 'H-NMR- Bruker, Mondel; Ultra shield 300MHz origin. Swizerland

(Jordan) in CH3OD using TMS as an internal standard.
- IR spectra were recorded as KBr disc in the rang (4000-400).--' using

shimad Zu-FTIR.
- Uv-Visible spectra were recorded by shima Zu-UV-Vis. 160 AUltra violet

spectro photometer at25"C, using 1cm quartzcell and examined at the range

of (200-1 100)nm in DMF at l0-'M.
- Atomic Absorption (A.A) technique using a shimad Zu AA680G atomic

absorption spectrophotometer.
- Molar conductivity of the.complexes were measured on pw 9526 digital

conductivity in DMF at l0-'M.

Snythesies of 2(N-phenyl dithio carboxamid) benzothiazol (L)
2-Mercaptobenzothiazole (0.17g, lmmol) in ethanol (10 ml) was

added to a solution of phenylisothiocyanate (0.14g, lmmol) in ethanol

ぬヽ
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D = Decomposition
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(lOml). The resulting mixture was stirred at room temperature and then
followed by refluxing for 4hrs to give a yellow solid. The product filtered
and dried. Then it was crystallized by ethanol to give yellowish precipitate.

+0/N互 N
‖      H

2-Mercaptobenzothiazole phenylisothiocyanate 2(N-phenyl dithio carboxamid)benzothiazol(L)

Figure 1: Preparation of the ligand (L) with formula CrnHroNzSr

Synthesis of metal complexes.
An ethanolic solution of the following metal salts NiCl2.6H2O

(0.2379, lmmol), CuCl2 . 2H2O (0.179, lmmol), ZnCl2 (0.136, lmmol),
CdCl2.H2O (0.201 g, lmmol) and HgCl2 (0.2719, lmmol) were added to a
solution of the ligand (L) (0.302 g, lmmol) in ethanol. The mixture was
stirred for 30 min. The product was filtered and washed with distilled water
and drid under vacuum. Physical properties for the ligand and its complexes
are given in Table(l).

一
一

1:Ph ropert ies fo L)and its comnlexes

No Compound Color m.pC。
or(D)

Yield

%

Metal analysis Found
(calculated)

solubilityMwt C% H% NO/。 M%

1 (L)C14H10N2S3 Ye1lowis

h

90 ，
′ 302.44 55.54

(55.43)

3.306

(3.302)

２

２

９

９

CCL
DMF,DMSO

[LNiC12(H20)2]5
H20

Green 558.13 10.56

(10.52)

DMF,DMSO

[LCuC12(H20)2]2
H20

Green 140 87 508.98 12.29

(12.48)

Dン〔F,DMSO

4 LZnC12 ｅ̈
　
ｗ

ｈｉｔ

ｌｌ。

Ｗ

ｙｅ

79 438.83 15,85

(14.90)

DMF,DMSO

LCdC12 ｅ̈
　

ｗ

ｉｔ

　
ｏ

ｈ

Ｈ

Ｗ

Ｖｅ

286 52485 21.68

(21.41)

DMF,DMSO

6 LHgC12 Yellow 574.03 34.79

(34.94)

DMF,DMSO
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RESULTS AND DISCUSSION

Elemental analysis (C.H.N)
The ligand was characterized by (C.H.N) analysis as shown in Table (l).
,HNMR

The results are summarized in Table (2) Fig.2 displays the 'HNMR
spectrum of the ligand (L). The chemical shift at 7.0-7.8 ppm are to
aromatic protons. The chemical shifts at 4.9 ppm is assigned for (N-H)
protons, while the chemical shift at 4.0 ppm is due to solvent(6).

Table 2: THNMR data for the synthesized ligand

|

!

I

t/\^ /
ro 9 e z a t a , a r o dF6

Figure 2: The 'HNMR of the ligand(L)

The FTIR spectrum of (L)
Because the ligand consist of the SCNH group which may be

available either the thion form (S:C-N-H) or the thiol form (H-S-C:N).
from the study of infrared spectroscopy as shown in Fig.3, indicated the

ligand can exist in tautomeric thion (H-N-C:$) and thiol (-N:C-SH) forms

and hence give characteristic thioamide bands in its IR spectrum(7). Sharp

band at3182 cm-l due to D(I'-t/)indicates the thion form while a weak

band in the region 2576-2526 cm-r suggests thiol form of the ligand.

Another band at 1593, 1535, 1138, l0l4 and 676 cm't are assigned to

6(N -H),u(C =I/),u(C -ff)+u(C =S),u(C -^y; respecrively(7-8)'
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I.R spectra of L‐ colllpleXes

The mode of ligand bonding is decided on the basis of shifts of
u(N -H) I u(C=S) and four thioamide bands on complexation. The

thioamide band II and III have contributions from:
6(N -H),6(N -H)+u(C -N)+u(C -S).

The high frequency N-H absorption loands in the spectrum of the
ligand is appeared in multibands 3186-3300 cm-l on the formation of the
metal-ligand complexes.The infrared absorption bands observed at about
1535 cm-' assigned to u(C *-il/) stretching vibration. The broaden and
increase in frequency observed for the complexes Ni (1545, 1535), Cu
(1560, 1543), Zn (1562, 1512), Cd (1558, 1531) and Hg (1550X9). Can be
explained as resulting from the greater double bond character of the carbon
to nitrogen bond on the complexes formation.

A difference in the spectra of ligand and its metal complexes appears in
the region at about 1014 cffi-I, which is due u(C -N)+u(C -S) . A
multibands or broaden banas on complexes formation (Table-3). This
observation can be explained by the participation of u(C -N)+u(C =S) in
bonding on complexation. The appearance of o(M -N)and u(M -S) at

region (5t3-410)cm'1 and (489- 424)cm-t respectively (10-1 1), suggesting
the coordination through nitrogen and sulpher atom(I2). The bands
characteristic of coordinated water and (M-O) are seen in Ni and Cu
complexe s in (827, 555)cm'r and(832,55 1) cm'r respectively(13-la).Table
(3) showed the characteristic stretching vibrational frequencies (.*-')
located in the FT-IR of the ligand and its complexes.

・脚 ヽ 醐
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Figure 3: a Infrared spectrum of the ligand(L)
b Infrared spectrum of theI LNiCI2.(H2O)2]5H2O
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Table 2: Characteristic stretching vibrational frequencies (cm-r) located
fb、   in the FT―IR the L)and ts com lexes.

No Compound υ(7Nr― ″

δ(ハ
:―

〃

cm‐
1

υC―Ⅳ)

cm‐
1

υ(C―
'`)

υ(C=S)

cm‐
1

υ(C=S)

cnl~1

L41/― ｀
・

)

cnl・
1

υ(んイーS

cm‐
1

ズy-0)

cm‐
1

Other band

υρ―〃)

cm・
1

1 (L)C14H10N2S3 3182
1593

1535 1138

1014

667

[LNiC122H20]
5H20

3186
1610

４

３

1138

1014

くつく 555 3387

3 [LCuC122H20]
2Hっ0

3186
1600

６

４

２

1130

1010

532 432 （
ン

4 LZnCi2 3059
1599

1562

1512

1134

1026

432

5 LCdC12 3059
1589

1558

1531

1130

1010

694 536 424 3525

6 LHgC12 3182
1597

1550 l138

1037

690 532 420

０
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UV‐Visible spectra of the ligand(L)and cOmplexes

The UV‐Visible spectra of the ligand(L)in dimethyl follllamide solution

W:l:クft:R1liti:::ittl]]:;:bandS at(220n■
1,4545 cnl‐

1),(279

,cm‐
1)。

ThiS may be attributed to the

:Iξじlltlmを :I:」|:lll:::li21_complex showed inultibands in the region

(640 nm,15625 cm‐
1)are due to2Eg←

シ2g(り and(430 nm,23256 cm‐
1)iS

due to tg。)← 切2g(り °The absence of transition(の whiCh iS equal to(10

Dq)was Calculated by fltting the ratio(吻 /%)tO the Tanabe… sugans digram

for d8 ion(15-16)。 The rati0 23256 to 15625 equal l.49E((%)/B=30,B=

23256/30=775 and△ 0/B=9.△ 0=6975 cm‐
1.B for frec Ni2+=775

β(nephelauxetic effect)=B cOmplex/B Ni2+=755/1030=0。 756,which

indicates of d‐ electron delocalization on the ligand hence a some covalent

character in complex BondsoCu2+complex appeared band at(650nm,15385

Cm‐
1)iS due to■

2g)←
2Ec)。 The yellowish L― complexes(Zn,Cd,Hg)Spectra

価 hⅣe♂0∞nigwttm hⅣ e轟
糀 智 晃賭 招 蹴 11麗 鎧presented at(316 nm,31645 cm‐ 1),

32102 cm‐
1)are due to charge transfer(17‐

18)。 Table(4).

Thel■ olar conductance

The molar conductance of all complexes in DMF Table(4)was fOund to be

low which suggested coordination ofanion to the metal(18)。

Table‐ 4:Electronic spectra and conductance in DMF ofligand(L)and

its complexes

No。 Compound
え(′″)

●″
J) Assignment bands

AS.cm‐・

DMF(10‐
31vI)

1 (L)C14H10N2S3

4545(220)
35778(279.5)

30627(326.5)

π

　

π

↓　　↓

π

　

ｎ

2 [LNiCLα20)2]

5H20
23256(430)

15625(640)

¬go)← 秘2g

2Eg← ツ2g

10.4

つ
つ

[LCuC12(H20)2]
2H20

15385(650) ■2g)←
2Eは

)
12.4

4 LZnC12 31645(316)
Charge-transfer

2.26

5 LCdC12 26385(379) Charge-transfer
0。20

6 LHgC12 32102(311.5) Charge-transfer 3.98

一
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Figure 4(a):uV― ViSible spectrunl of the ligand(L)

(b):uV―宙Sible spectrum ofthe lLNiC12。 (H20)215H20 the lLNiC12・2H2015H20

(C):uV‐ ViSble spectrum ofthe l LCdC1212H20
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Molar ratio
The 

^complexes 
of the ligand (L) with selected metal ions

(Ni'-andCu'-) were studied in solution using ethanol as a solvent, in order to
determine (M:L) ratio in the prepared complexes, following molar ratio
method(l9). A series of solutions were prepared having a constant
concentration (C) l0-3M of the hydrated metal salts and the ligand (L). The
(M:L) ratio was determined from the relationship between the absorption of
the abserved light and the mole ratio (M:L) found to be (1:l). Fig-5 (a),(b).
The result of complexes formation in solution are show in Table(5).

Table 5: (a,b): VM, VL and absorption of( L), VM: volume of metal in
ml, VL,= volume of ligand in ml

a

llNicl2.2Hzol 5Hzo
Vnn VT Abs
lllll 0.25 0.32

■
■ 0.5 0.68
1 0.75 0.94
■
■

■
■ 1。 4

■
■ 1.25 1.38
■
■ 1。5 1.39
1 1,75 1.38

0.25 0.5 0.75 1 1.25 1.5 1.75

L/H
Figure 5: (a): molar ratio slop for Nih ion 1,(352 nm)

(b): molar ratio slop for Cu2* ion )"(617 nm)

Study of biological activity
The biological activity of the prepared new ligand and its complexes

were studied against selected type of microorganisms which include gram
positive bacteria like staphylococcus aLreus and gram Negative bacteria like
E.coli, in agar diffusion method(20), which is used (DMF) as a asolvent,
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and we are used these Antibioties disc which include cephalosporin and
Amoxicillin as control. Agar diffusion method involves the exposure of the
Zone of inhibition toward the diffusion of microorganisms on agar plate.
The plates were incubated for (24)hrs at (37C'). The Zone of inhibition of
bacterial growth around the disc was observed.

Biological effects of new ligand and its complexes exhibited antibacterial
activity against gram positive bacteria in two defferent concentration
(1and5) mg/ml while with gram negative, the effect was clear in I mg/ml
concentration except Hg-comlex didnot have effect but in 5 mg/ml the

ligand and its complexes didnot show any effect except Hg-complex gave

5mm. Fig-6 .

4

30

25

20

15

10

5

L   Cu   Cd   HgL

12

10

Cu Cd Hg

6

4

2li

Figure 6: (a): Effect of ligand and its complexes on Staphylococcus
oureus.

(b): Effect of ligand and its complexes on E.coli.

CONCLUSION
A series of complexes (Cu2*, Ni'*, Zn'-, Cd2-and Hg'-) with 2(N-

phenyldithio carboxamid) benzothiazol (L) have been prepared and

う
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つ
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characterzed.The bidentate ligand(L)(N,S)is binding metal ions(M2+=

Cu,Ni)and With two molecule H20 fO■ 11ling octahedral structure while with

metal ion(M2+=zn,Cd,Hg2+),forming tetrahedral structure and as follow;

Fig-7.

sA長
＼ /

H20可
フ

Ⅳ
、下

CI           Cl

M2+_Ni,Cu

‐

つ

“

3.

4.

5.

ヽ
〕

＼

Cl

I\42+: Z,n, Cd., Hg
Figure 7: The structure of these complexes may thus be represented
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ABSTRACT
In this research,experimental and theoretical study of the adsorption

and photodegradation of two insecticides(ch10rpyrifos and cypellllethrin)

using the(UV)light and(gamma‐alumina)aS Sensitizer.The photolysis of

insecticides by using water and hexane as solvents at ΦH=7-7.5)and(0.lg)
of sensitizer were found increase the rate of decomposition of both

insecticides.The reactions of photodegradation of insecticides followed the

flrst order reactions. It was observed that the increasing in reaction
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Experimental and Theoretical Study for The Photo degradation of Chlorpyrifos
and Cypermethrin Insecticides on 7-Alumina Surface

Ramzi, Yousif and Barakat
the hyper chem.8.0/semi-empirical(PM3) and the values were as follows
(20.452 KJ. mol-l, (21.56), KJ. mol-r) for chlorpyrifos and (10.608KJ.mo1-r,
(17.348)D KJ. mol-t) for cypermethrin, they showed apositive values which
means that the decomposition processes of insecticides is an endothermic
process. The electronic and vibrational spectra of both insecticides were
identified experimentally and theoretically and found obvious changes.

INTRODUCTION
Chlorpyrifos and cypermethrin are two of the most important

insecticides, which are widespread use. Chlorpvrifos as organophosphorus
insecticides is acrystalline solid dissolves, in water in addition to the

solubility in acetone and ethylacetate and have ashort half-life, the chemical
name is (O,O-diethyl-O-(3,5,6-trichloro-2-pyridinyl)phosphorothioate(l).
Cypermethrinis pyrethroid insecticide, low solubiliry in water but it soluble
in organic solvents such as hexane, cyclohexane and chloroform(2).

S

il

H=cA o'itot 
,'-o

Hsc

Chlorpyrifos

Heterogeneous photocatalytic study were carried out for both insecticides
experimentally by using UV light as a source and gamma-alumina as a
catalyst(3), its formula is (y-alumina) and molecular weight (101.96),

insoluble in water and organic solvents. The reason for use of alumina is the
presence within the contents of the soil well proportioned. The figure (1)
show the crystal structure of y-alumina(4):

Aluminum

a Oxygen

Figure 1: The crystal structure of y-alumina

These two insecticides were studied theoretically using the program(hyper
chem..8.0/ semi-empirical (PMl)), this method is the most computational

Cypermethrin
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speed and accuracy, applied to large molecules and are useful in the study of
reactions of organic compounds(5).

Experimental
Chemical Materials

Common name Molecular formula Molecular
weisht

Purity Company

Chlorpyrifos C9HllC13NOAPS 350.5 98% IPROCT{EM(China)
Cwermethrin C22H19C12N03 416.3 93.5% BILAG(Gordan)

Hexane C6H6 78 99.8 GCC
y - alumina γ―A1203 101.69 99% BDH

Instruments
1- Uv-Visible spectra measurements by CARY 100 from VARIAN Co.
2- Infrarcd spectra measurements by SHIMADZU
3- pH meter (HANA)
4- Gas-Chromatography by Buck Model 910
5- Electronic balance AE220 Model by METLER

Preparation of Standard Solutions
1- Preparation of Standard Solution for Active Ingredient of Chlorpyrifos

The standard solution of chlorpyrifos was prepared by dissolving
(0.35059, lmmol) of chlorpyrifos in 100m1 of distilled water to get a
concentration of 11x10-2M), which represents (Stock Sol.) of the active
ingredient of chlorpyrifos and using the law of mitigation to prepare
concentrations used in the process of Inadiation (2x 10-3.. .9r 10-3)M.
2- Preparation of Standard Solution for Active Ingredient of Cypermethrin

The standard solution of cypermethrin was prepared by dissolving
(0.a16g lmmol,) of cypermethrin in (100m1) of hexane to get a
concentration of 11x10-2M), which represents (Stock Sol.) of the active
ingredient of cypermethrin and using the law of mitigation to pepare
concentrations used in the process of irradiation (4x l0-s. .8x 10-sM)
Procedure
Placed l00ml of a solution of the active ingredient for chlorpyrifos or
cypermethrin using the concentrations founding in (1,2) and (0.1g) of
catalyst (gamma-almunia) was added. The mixture was placed in irradiation
cell and connecting plastic pipes to the thermostat to regulate temperature,
the samples using a UV-Visible light source (125 W), medium mercury
pressure lamp. The pyrex cell has a quartz window, which was 15cm a put
from the light source with a magnetic stirrer.
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Figure 2: The irradiation system used in the photocatalytic process

RESULTS AND DISCUSSION
Catalyst Effect

The effect of the presence of a catalyst (y - alumina) on the rate of
photolysis of the active ingredients of chlorpyrifos and cypermethrin
through a comparison between the presence of the catalyst and its absence.

This process has been carried on by inadiation of chlorpyrifos at

concentration (8" 1O-smolil) and cypermethrin at concentration (8x 10-
smol/L) at a temperature of (3030K) and in the presence (0.1g) of a catalyst
(y-alumina). The change in the concentration of the active ingredients

through the process of irradiation were followed in different times. Figures
(3) and (4) showing the effect of the catalyst on the degradation rate of the

active ingredients for chlorpyrifos in water and cypermethrin in hexane at

temperature (3030K) using (UV) light.
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Figure 3: the effect of catalyst on Figure 4: The effect of catalyst on

degradation of chlorpyrifos degradation of cypermeth rin

The results have shown that the degradation of the active ingredients

of chlorpyrifos and cypermethrin using light through providing the
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compounds with energy that needed and decomposition for excitation (6) as

it has proved that the presence of the catalyst (gamma - alumina) increases
the rate of reaction due to increase the absorption of a photon by the
catalyst, leading to different mechanical degradation of the materials and
this has proven by other researchers (7), where they have observed
increasing the real concentration for the active ingredients with the addition
of the catalyst and before irradiation process (t : 0) and the reason is due to
adsorption of the active substances on the surface of alumina and the
occurrence of reaction between them
Effect of initial concentration change

The study of initial concentration change of chlorpyrifos and
cypermethrin on the reaction rate using UV light and gamma-alumina of
weight (0.1g) in different times at constant temperature:

t4
L2

f;roop8
?e
o*aI
-2

0

50 100

lrradiation Time(mln)

20 40 60

lrradiation Time(min)

Figure 5: The relationship Figure 6:The relationship between
between the conc. of chlorpyrifos the con. of cypermethrin and

and irradiation time irradiation time

Kinetic studies
The UV-Visible spectroscopy is a good technology for follow-up the

change in the concentration of chlorpyrifos in water at (pH:7.5) and
cypermethrin in hexane at (pH:7) in different times with constant
temperature (3030K) at wavelengths of (1..,*: 31Snm) for chlorpyrifos and
(L^ *:278nm) for cypermethrin at a range between (200-500)nm during the
irradiation of (105min) for chlorpyrifos and (75min) for cypermethrin.
Figures (7) and (8) show the absorption spectra in the ultraviolet region for
the active ingredients of chlorpyrifos in water and cypermethrin in hexane
before and after irradiation process.
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Figure 7: UV-Vis. absorption Figure 8: UV-Vis. Absorption
spectra for chlorpyrifos in water spectra for cypermethrin in

after and before irradiation hexane after and before
process irradiation process

The decline in absorbance during the irradiation process every
(15min) led to a decline in concentration of compounds, which was also
accompanied by changing the pH from basic to the acidic medium and this
is evidence for the degradation of both compounds(8).

Theoretically by using the hyper chem..8.0,'semi-empirical(PM3),
table (l) show the comparison between the spectrum of electronic for active
ingredients of chlorpyrifos and cypermethrin experimentally and
theoretically.

Table l: Comparison between the electronic spectrum of active
ingredients for chlorpyrifos and cypermethrin

No. Compound
Band(I) Band (II)

).(nrn) λ(nm)

1 C9HHC13NOPS 318

(322)p

237

(250).

つ
４ C22H19C12N03

278

(273)n

218

(228)n

―

―

―

ヽ
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Ⅲ餞響     6●●

Figures (9) and (10) show
cypermethrin theoreticalll' :

P : semi-empirical(PM3)

the theoretical UV spectra for chlorpyrifos and
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Figure 9: The theoretical UV
spectra for chlorpyrifos
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The reaction order was determined by the following equation:
ln Rate: ln k + n In [Conc.] … .(1‐3)

k: rate constant
n: reaction order

A straight line was given by draw ln Rate versus ln [Conc.]. The
slope of the straight line represent the reaction order. Figures (11) and (12)
represent the relationship between ln[conc.] and [n Rate] of chlorpyrifos
and cypermethrin:

Figure 11: The relationship Figure 12: The relationship between
between ln[chlor.] and ln Rate In[cyper.] and ln Rate

The catalytic photodegradation reaction for both insecticides showed first
order reaction and therefore these reactions are simple reactions (one step).
The reaction rate constant is calculated by drawing the relationship between
ln [conc.] versus irradiation time for insecticides. Figures (13) and (1a)
demonstrated the relationship between ln [conc.] versus time of irradiation
for chlorpyrifos and cypermethrin at a temperature of (:030k).
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Figure 13: The relationship
between ln[chlor.l versus
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Figure l4: The relationship
between ln[cyper.] versus

irradiation time

The tendency of this relationship was obtained the rate constants. The half-
life time of the reactions as afirst order were obtained through the following
relationship:
t1p:0.693 lK (2-3)

Table (2) shows the values of rate constant (K) and half-life time (t17 r) of
chlorpyrifos and cypermethrin:

Table 2: The values of K and ty2 for chlorpyrifos and cypermethrin

No. Compound Krlo-2(min-t; ; t12(min)

1 CgHrrCl:NOPS 0.8 86.62

つ
ん C22H19C12N03 1 69.3

Effect of Temperature Change
The effect of temperature change on rate constant of photolysis reaction
were studied for the active ingredients of chlorpyrifos and cypermethrin in
the solvents water and hexane using (UV) light and the presence of (0.1g)

catalyst (gamma-alumina). The irradiation process carried out under
different thermal conditions (3030, 3130, 3230,3330)K, Where the following
equation was applied to find the rate constant:

ln [C,] : ln [C6]- kou,. . t

Table (3) represent the values of rate constant in different temperatures for
both insecticides:

… 。(3‐ 3)

Kobc.= 0.8 x10-2minr
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Table 3: The values of rate constant in different temperatures for
hlorpyrifos and cypermethriC an n

Temperature(K) 3030 3130
a^^0525 3330

Kx10''(min-l) for
chlorpyrifos

0。 8 1。3 1.4

K× 10‐
2(min-1)fOr

cyperlnethrin
1

つ
４ 1.4 1.6

It was observed that increasing temperature led to increase the rate constant
of decomposition.
The activation enerry which show the type of the reactions were calculated,
it was showed whether the reaction rapid or slow from arrhenius equation

k:A..-Ea/Rr ....(4-3)

し

By taking the logarithm of the parties....

Ink=tnA-b
RT

Plotting the relationship between 1/T versus ln K
the slope gave activation energy .

(5‐ 3)

‐5.5
‐5

‐4.5
‐4

3‐3.5

ご‐3
E‐2,5

‐2
‐1.5

‐
1

as in figures (15) and (16).

‐4.7

4.6

4.5

ξ4,4

三 ‐4.3

‐4.2

4.1

3.4    3.3    3.2    3.■     3     2.9         3.4    3.3    3.2    3.1     3     2.9

(1/T〕 X10‐3
(1脚『〕X10‐3

Figure 15: The relationship
between lnK versus 1/T for

chlorpyrifos

Figure 16:The relationship
between lnK versus 1/T for

cypermethrin

We note that the value of activation energy (8,:22.g71KJ.mol-1) for
chlorpyrifos and (8":l3.127KJ.mol-t) for cypermethrin, these values are
low that means the reactions were fast and the reason is the surface of
alumina contributes to reduce the activation energy by adsorbing the
insectices molecules on the surface and makes it easier to decompose(9).

The heats of formation values for the two insecticides are calculated
experimentally by using the equation(10):
E五 ■■△″|+・RT … :。 … |(6=3)

Theoretically by using hyper chem.8.0/semi-empirical(PM3), table (4) show
the values of heats of formation for chlorpyrifos and cypermethrin
experimentally and theoretically.

ワ

33



Experimental and Theoretical Study for The Photo degradation of Chlorpyrifos
and C1'permethrin Insecticides on 7-Alumina Surface '

Ramzi, Yousif and Barakat

Table 4: The values of AHr for chlorpyrifos and cypermethrin
xperimentalh' and theoretica

No. Compound △Hf(KJ.mol‐
1)

1 C9HHC13NOPS 20.452

(21.56)P
つ

一 C22H19C12N03 10.608

(17.348)P
P: semi-empirical(PM3)

I.R. Spectroscopy
Active ingredients for chlorpyrifos and cypermethrin possesses many of the
bands belonging to the groups consisting in molecules (chlorpyrifos and
cypermethrin). Figures (17), (18), (19) and (20) shou the IR spectra for
chlorpyrifos and cypermethrin before and after the photolysis process:
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Theoretically by using hyper chem.. 8.0/semi-empirical(PM3), tables(5) and
(6) show the comparison between the spectrum of IR for chlorpyrifos and
cypermethrin experimentally and theoretically.

Table 5: The comparison between the vibrational spectra of

Table 6: The comparison between the vibrational spectra
h

Figures (21) and (22) show the vibrational spectra for chlorpyrifos and
cypermethrin theoretically by using hyper chem..8.0/semi-empirical(PM3)

chlo rimentallv and theoreticall
No. Compound V卜 s VC=N Vc=c Vc_H

aliphatic

Vc-,
aromatic

Vc_。

1 C9HllC13NOPS 850.2

(837.67)p

1550.8

(1555.28)p

1647.26

(1667.9)p

1411.9

(1411)p

3053.4

(3004)p

1274.9

(1277),

P : semi-empirical(PM3)

rin experimentally an theoretica
No. Compound Vc-cr VC=N Vc=0 Vc=c

aliphatic

Vc=c
aromatic

V.l.yl-o

1 C22H19C12N03 694.4

(686.2)p

2100
(2019)n

1741.78

(1752.8)p

1410.01

(1403.8)n

1487.47

(1511)p

1247

(1253.4)p

P : semi-empirical(PM3)

"
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Figure 21: The vibrational spectra
of chlorpyrifos theoretically

Chlorpyrifbs

^

-The photolysis mechanism for chlorpyrifos and cypermethrin
Amechanism for degradation of chlorpyrifos and cypermethrin were suggest
depending on the results of the UV-Vis., I.R. technique and determination
Cl-. figures Figures (23) and (24) show the mechanism for the both
compounds:

|:

夕

P｀
。

CH3COOH+ /一 °

―

ノ

H

accticacid O-etltylhydrogenphosphonothioite

(3,5、6-TrichlorO pゝ ridinol)

Figure 23:The photolysis lnechanislm for chlorpyrifbs

Figure 22: The vibrational spectra
ofcvpermeth rin theoretically
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benzoic acid phenol

Figure 242 The photolysis mechanism for cypermethrin
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ABSTRACT
Polycystic Ovary Syndrome (PCOS) is the most common form of

chronic anovulation associated with androgen excess, occurring in 5-10% of
reproductive age women. It is also the most common endocrine abnormality
in premenopausal women. It is typically presents with amenorrhoea,
oligomenorrhoea, hirsuitism and acne, and commonly occurs at mid-
twenties of age. It is now known that weight gain in both normal women
and those with PCOS is associated with increasing insulin resistance. Most
women with PCOS have insulin resistance to a significantly greater extent
than in age and body mass index (BMI). In our study, 32(91.4%) of patients
with PCOS fall in the age group 15-35 years. In single patients (not married)
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29.4% of them suffering over weight and 58.8% suffering obesity, but
55.6% of married patients suffering over weight and 44.4% of them was
obesity. There were 28(80%) of patients with positively family history. A
significant increase (p<0.05) in Fasting Plasma Glucose (FPG) and C-
peptide levels in patients with PCOS (in both single and married) as
compared to normal women. In PCOS, the normal pulsatile secretion of LH
is increased by an increased frequency and amplitude of pulses, while that
of FSH is unchanged or muted, and the LH: FSH ratio can be increased to
more than 2.5. There was no significant increase in PRL level (p > 0.05)
.We notice that there were a significant increases in progesterone (prog),
testosterone (Testo) and Estradial (E2) levels in both single and married
patients as compared with normal women (p<0.05).

INTODUCTION
Polycystic Ovary Syndrome (PCOS) is the most common form of

chronic an ovulation associated with androgen excess, occurring in 5-10%
of reproductive age women[l].It is also the most common endocrine
abnormality in premenopausal women[2].It is typically presents with
amenorrhoea , oligomenorrhoea , hirsuitism and acne , and commonly
occurs at mid-twenties of age [3-5].

In 1935, Stein and Leventhal published their findings in seven women
with amenorrhoea, hirsuitism, obesity, and a characteristic polycystic
appearance to their ovaries, which was one of the first descriptions of this
complex phenotype known as the PCOS 16,7).

A precise and uniform definition of the syndrome is lacking. An
international consensus group [8] recently proposed that the syndrome can
be diagnosed after the exclusion of other medical conditions that cause
irregular menstrual cycles and androgen excess, and the determination that
at least two of the following are present:

Oligoovulation or anovulation (usually' manifested as

oligomenorrhoea or amenorrhoea), elevated levels of circulating androgens
(hyperandrogenemia) or clinical manifestations of androgen excess (hypera-
ndrogenism), and polycystic ovaries as defined by ultrasonography[9].

These criteria acknowledge the condition as functional: polycystic
ovaries need not be present to make a diagnosis of the PCOS [10], and
conversely, their presence alone does not establish the diagnosis I l,l2).
women with PCOS almost always some aberration in gonadotropin
secretion as compared with women who have normal menstrual cycles [3].
While insulin resistance is not part of the diagnostic criteria for PCOS, its
importance in the pathogenesis of PCOS cannot be defined. PCos is
associated with insulin resistance independent of total or fat free body mzrss.

Post-receptor defects in the action of insulin have been described in PCOS
which are similar to those found in obesity and rype 2 Diabetes [1a].
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It is now known that weight gain in both normal women and those
with PCOS is associated with increasing insulin resistance. However, most
women with PCOS (between 50Yo and 90Yo depending on the diagnostic
criteria used) have insulin resistance to a significantly greater extent than in
age and body mass index (BMI). Matched control women, this disparity
being more marked for higher BMIs [15-17].

Hirsuitism is defined as excessive hair growth in area usually
associated with male sexual maturity, that is, on the face, chest, lineal alba,
lower back, buttocks, and anterior thighs. Hirsuitism results from androgen
effects on the pilosebaceous unit and is commonly associated with acne and
oily skin. It is usually due to increased androgen production from the
ovaries or adrenal glands [18].

Luteinizing hormone (LH) and Follicle stimulating hormone (FSH)
are two hormones from the pituitary glands, which are associated with the
normal cycling of the ovary. In PCOS, the normal pulsatile secretion of LH
is increased by an increased frequency and amplitude of pulses, while that
of FSH is unchanged or muted. Thus, LH values may elevate, and the LH:
FSH ratio can be increased to more than2.5, even in ovulatory cycles. On
the other hand, these values may be normal in as many as 12o/o to 20o/o of
women with PCOS [19].

MATERIALS AND METHODS
This study performed on (15) normal women and (35) women with

proved polycystic ovary syndrome (PCOS), (18) women was married and
(17) single (i... not married), attending the specialized center of
Endocrinology and Diabetes in Baghdad, from July till December 2010.

In addition to measuring body mass index (BMI) and hirsuitism .The
C-peptide level and fasting plasma glucose (FPG) level were estimated for
normal and all patients, also the level of a number of hormones were tested
by enzyme linked fluorescent assay (ELFA) method using Biomerieux kit
,as part of the investigations for menstrual disturbances, hirsuitism, or
infertility, and these included: serum Luteinizing hormones (LH), Follicle
stimulating hormone (FSH), Prolactin (PRL), progesterone (prog),
testosterone (Testo), Estradial (Ez) .

RESULTS AND DICSSION
Our results from table (1) shows that the most common prevalence of

PCOS falls in the age group 15-35, and family history was positive for
PCOS in 28 patients(80%) which stresses that an effort should be spent on
detecting and managing these cases.

41

じ



Some Hormonal changes in Women With Polycl'stic Ovary Syndrome (PCOS)
Nadia

Duable l: Age, Duration and FH o PCOS.
Age group

(years) No.&% Duration No.&% FH

15‐25 16

(45。 7%)
<5y 13(37.1%) Yes No

26‐35 16

(45.70/0)

6-10y 18(51.4%)

28(80%) 7(20%)
36‐45 3(8.6%) >10y 4(H.5%)
Total 35

(100%)

35(100%)

No. : Number, FH: Family history, PCOS : Polycystic ovary syndrome.

Thirty two patients (91.4o/o) fall in age group of l5-35 which is the
child-bearing age. This is in agreement with other studies [20].

Table (2) shows the Body Mass Index (BMI) in normal women and
Patients with PCOS (in single and manied).

Table 2:BⅣ I1 1able 2: BMI for normal and Patients n'ith PCOS(S&M

BMI range

(Kg/m2)

Control

No.&%

Patients

("S) No. & o/o (~~M)No.&
%

< 20 0 0 0

19-24.9 15(100%) 2(H.8%) 0

25-29.9 0 5(29。4%) 10(55.6%)
> 30 0 10(58.8%) 8(44.4%)

Total 15(1000/o) 17(1000/o) 18(100%)
S : Single Patients (not married), 

--M : Married Patients.

From this table we concluded that all control women in normal range of
BMI (19-24.9 Kgl^'), but in single patients with PCOS there were only
2(11.8%) patie-nts in normal range and 5(29.4oh) patients were over weight
(25-29.9 Kglm2). But in married patients there were I O(55.6%) patients was
over weight, and 8(44/%) were suffering obesity. This is in agreement with
Panidis et al.(2005) and Legro (2000), which explained that many women
with PCOS ( between 38oh and 88% ) were over weight or obes e 121,221.

Table (3) shows that thirty patients (85.7%) have increased weight with
hirsuitism.

^
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Wt. : weight.
Hirsuit. : Hirsuitism.

Hirsuitism and increased weight were present in 30 patients (85.7o/o)

which go with the international percentage of hirsuitism among women with
PCOS, which is around 80% 123).

A significant increase (p<0.05) in Fasting Plasma Glucose (FPG) and
c-peptide levels in patients with PCOS (in both single and married) as

compared to normal women as shown in table (4), and there were no
different in single and married values.

Table 4 : The FPG & c-peptide levels in normal women and PCOS

These findings were in agreement with previous reports of increased
FPG & c- peptide with Al-Lehibi study in2009, which explained when the
pancreas produces more insulin, excessively high levels of insulin stimulate
the ovaries to dramatically over produce androgens, insulin resistance may
lead diabetes mellitus pal.

The hormones tests of LH, FSH and PRL shows that there was

significant increase of LH and FSH levels in women with PCOS as

compared to there normal levels in an elevation ( p< 0.05 ), but there was no
significant increase in PRL level ( p > 0.05 ). And there were a little
different between single and married patients in there levels.

し

じ

Table 3: The presentation & Duration.

Presentation く3y
No.&%

>3y
No。&%

Total

Increase wt +Hirsuit. 28(800/0) 2(5。 7%) 30(85,7%)

Increase wt only 3(8.6%) 2(5。 7%) 5(14。 3%)

Mean tt SD
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, eis ln a n

Groups
ⅣIcan tt SD

LH:FSH
ratio(≧ 2.5)

No.&%
LH p-

value
FSH p-

value
PRL p-

value
Normal 6.750± 1.647 7.966■ 1.711 10.041±3.652

Single
Patients

17.075±4.592 0,016 7.508■ 2.303 1 0.017 20.141± 8.429 0.152 3(17.6%)

Married
patients

22.250± 8.745 0.021 10.883± 6.406 0.021 30.866± 7.259 0.134 5(27.70/0)

Some Hormonal changesinヽ/omenヽVith Polvcvstic Oヽ 'a,Syndrome(PCOS)

Table 5:The LH.FSH and PRL levels nd PCOS
Nadia

tients。

LH and FSH are the pituitary hormones that control ovarian function.
Normally, FSH is higher than LH. In women with PCOS, this ratio can be
reversed, with LH bring higher than FSH [25]. In PCOS, the norrnal
pulsatile secretion of LH is increased by an increased frequency and
amplitude of pulses, while that of FSH is unchanged or muted. Thus, LH
values may be elevated, and LH: FSH ratio can be increased to more than
2.5, even in ovulatory cycles. On the other hand, these values may be
normal in as many as l)ohto20o/o of women with PCOS [26].

In this study the serum concentrations of LH to FSH ratio increased
(> 2.5) in 3 (17.6% ) single patients with PCOS and 5 (27.7% ) in married
patients. This ratio at the end of 1985 was still perceived as a "gold
standard" for diagnosis of PCOS, and the coexistence of insulin resistance
and hyperinsulinemia was only emerging as a potential pathogenic factor.
The over productive of LH and consequentl)' the incorrect LH: FSH ratio is
nowadays considered not to be a characteristic attribute of all PCOS
patients[27].

Elevated Prolactin levels can cause irregular periods. It is a pituitary
hormone that controls breast milk production. If mildly elevated, it can
adversely affect ovulation [26].

When the hormones progesterone (prog), testosterone (Testo) and
Estradial (E2) were tested, we notice that there were significant increases in
these hormones in both single and married patients as compared with
normal women, and there were no different in the increasing in single and
married patients as shown in table (6).

Table 6:P testo and Ez levels i tients with PCOS

^

a sin norma an nts lllith rcos.

Groups
Mean tt SD

Prog p-
value

Testo p-
value

En p-
value

Normal 6.525± 2.854 0.483± 0.225 237.083± 85.088

Sinele Patients 10.266±5.245 0.049 1.358± 0.389 0.023 265。 916±99.885 0.034

Married patients 10.050±5.490 0.028 1.433±0.441 0.021 283.583± 110.23 1 0.042
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These results were in agreement with Dunaif study in (1993) that
explained, elevated total testosterone is the most direct evidence for
androgen excess, varying levels of progesterone and testosterone are present
in women with PCOS. It is much more common to observe high normal
levels or border line elevations of testosterone in women with PCOS [28].
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ABSTRACT
The Schiff base(Ll)N‐ (2-Azo‐ 3… Sulphonic‐ 2…Naphthol)6… Carboxylic
Anilino 2… hydroxyl benzildene and(L2)5‐ anlino‐ 3… [4¨ 0‐hydroxyphenyl
thiosemicarbazido]-1,2,4‐ thiadiazol were used as ligands to prepare of

metal complexes with metal ion such as{Pd(II),Zr(Iv)}the prepared
complexes were studied and characterized by appropriate physical
measurements,ioe.,IR,UV…Vis。 ,melting point,Molar ratio rneasurements
in DMSO solution g市e(1:1)reSults,probable structures of the prepared

complexes were assigned.Complexes were studied to show their effects on

the GPT act市ity of enzyme in the human serumo Complexes demonstrated

activation on GPT enzyme,and these effects increased with increasing the

concentration ofthe complexes.

INTRODUCT10N
Compounds that contains the一 N…C=… moiety is included in many basic

structures of drugs either to be a part of open chain,e.g.thiocarbamates(R‐

N― C‐ S…),isothiOCy… anates(R― N〓C=S)and thiosemicarbamates(R‐ N― C―N―

●
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Synthesis,Characterisation of Palladium (II) and Zirconium(IV) complexes with
Schiff base N-(2-Azo-3-Sulphonic-2-Naphthol ) 6- Carboxylic Anilino 2- hydroryl

benzildene, and 5- amino-3- [4-O-hyd roryphenyl th iosemica rbazidol-L,2,4-
thiadiazol, and Study of Activation on GPr Enzyme 

U,*:l.rHl,llTo_.,
NR2), or involved in heterocyclic ring , eig. mercapto derivatives of
triazole, oxadiazole , imidazole, and thiodiazole . These are important and
versatile class of well established biologically active compounds (1), with
interesting structural features and behavior . Thiotriazoles are considered to
be good coordinating compounds because they contain the NCS group , and
presence of unsaturated group in these ligands make them capable to form
of organometallic compounds by coordination to a number of metal ions(2).
The synthesis of transition metal complexes with thiosemicarbazone ligand
due to the pharmacological properties of both ligand and complexes great
variety of biological activities, such as anti tumor, antifungal properties.
The deprotonated thiosemicarbazone ligands usually coordinate to osmium
through oxygen, nitrogen , and sulphur donor atoms in tridentate form , to
form metallic complexes of different molecular(3). The present work the
researcher report synthesis of metal complexes with 1,2,4-thiadiazole
derivatives and biological studied .The structures of the prepared
compounds were suggested on the basis of spectral analyses.

Schiff bases from stable complexes with metals that perform important role
in biological systems ,they find also wide application in analytical
chemistry since they allow simple and inexpensive bases complexes were

found to be very effective catalysts for hydrolytic cleavage or
transesterification of RNA phosphate diester back bone , therefore metal
complexes of Schiff bases attained a prominent place in coordination
chemistry (4,5). complexes of Pd (II), Pt (II) and Ru (II) with ligands
containing amide and thioamide groups described in our laboratory are

likely to posses anti-cancer activity(6).
Glutamate Pyruvate Transaminase (GPT) activity( EC 2.6.1.2):-
Transaminase ,GPT It's also called alanine amino transferase (ALT) it's one

of the thousands kind of liver enzymes ,and kind of transfers, having the

function of transferring amino group of amino acids from alpha -amino
acid to alpha -keto acids, therefore; named transaminase (7). GPT which is

prevalent in mammalian tissue catalyzes the transfer of the amino group of
alanine to o-ketoglutrate.The transamination reaction is important in
intermediary metabolism because of function in the synthesis and

degredation of amino acids. The keto acids formed by the reaction are

altimatly oxidized by the tricarboxylic acid cycle to provide a source of
energy(S) .GPT found in a highest concentration in liver in spite of its
active occurrence in skeletal muscles, heart and kidney. The GPT activity in
tissues is generally less than GOT.

Elevation of the serum level mainly due to damages of liver, myocardial,
striated muscle and red blood cell, according to Wroldewski and La Due
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(karmen unit /lgm wet weight),in 1954,La Due first reported the elevation
of serum Gor in acute myocardial infraction , in 1955 ,De Ritis reported
the elevation of GOT &GPT in hepatitis ,it has been used as the marker of
liver damage since then until now(9-13).

GOT,GPT exist mainly in liver and myocardium, and in less kidney
and pancreas (14). The concentration of Gor and GPT are 1,000-10,000
times of serum, in liver or cardiac damages, large amount of transaminase
are released in to serum, therefore; it show very high sensitivity in
detection of liver and cardiac damages, GPT is more sensitive and specific
than Gor in detection of liver damages (15). GPT is contained only in
cytosol of cell, but GOT present in both cytosol and mitochondria cell (16).

MATERIALS AND METHODS
All materials were supplied from (BDH) and fluk Co. Ethanol absolute
(99.96%), (3%) NH3 solution. Salicylatdehyde (98%), {3-(2-naphthol-4-
sulphonic) Azo-2-aminobenzoic acide) (I) was prepared according to the
literature (17,18). Melting points were recorded SMpl. IR spectra were
obtained using pye-Unicam SP3-300 infrared spectrophotometer for the
range (200-4000) .rn-' by using csl discs. Electronic spectra (Uv-vis.)
were obtained using shimadzu UV-1600 series spectrophotometer in
DMSO solvent .Kit of GPT was supplied from Biomegrebe Co.

1-Synthesis of ligands:-
a- (L1): The Schiff base ligand (L1) was prepared by reacting(0.0011
mol,0.27gm ) salicyl aldehyde in 15 ml absolute ethanol and (0.0011 mol,
0.74 gm) azo compound (I) the reaction mixture was refluxed gently for (4
hr.) cool and leave in a refrigerator for (48 hr.) , the product was filtered off
and recrystallized from ethanol and dried under vacuum , scheme (1).

"

い載゙Hづ
け い負ド。   呻mtt  

ё
朝

(Ll)

Scheme 1: Synthesis of ligand (L1)
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b-(L2): An ethanolic solution of (25 ml) ", ,-.ri,1Ii:l'#l# i;;:
thiadiazole (0.01 mole, 1.33 gm) was added to a solution of (0.01 mole,1.83
gm) O- hydroxyl phenyl thiosemicarbazide dissolved ( l5 ml ethanol
absolute+S ml Dioxane). The mixture was refluxed gently for ( l2 hr.) upon

- cooling, ayellow solid was separated. The product (1.9 gm,70%) was

recrystallized from ethanol , and dried , scheme (2).

2-Synthesis of complexes:-
a- [M(L1)CI2 ]: Complexes were prepared by addition of metal salts (1.05

mmole , 0.147 gm PdCl z , 0.24 gm ZrCla ) in l0 ml a hot ethanol solution

then 3 % NHE solution was added with stirring the above solution was

gradually added to (1 mmole,0.49 gm ) of ligand (Lr) in 10 ml of ethanol ,
the mixture was refluxed for (2 hr.) and the product was filtered off and

recrystallization from ethanol yielded colored cr1'stals of the complexes,

the physical and analyical data of the ligand and its metal complexes given

in table (l)

b- [M(L2)Clz l: An ethanol solution of (1 m mole ,0.147 gm PdCl2 ) in
ethanol was added to an ethanolic solution of (lmmole ,0.282 gm of L2 ) in
10 ml ethanol . The mixture of reaction was refluxed for two hours .The

product was filtered off and recrystallization from ethanol yielded colored
crystals ofthe complexes table (l).

3-Effect of complexes on GPT activity:-
Colorimetric determination of GPT activify according to the following
reactions:-

Alanine + o,-ketoglutrate cPr > pyruvate+glutmate

可
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Ｎ
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Scheme 2: Synthesis of ligand (L2)
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The pyruvate formed was measured in its derivated form 2,4-dinitropheny-
lhydraone, which was absorbed at wave length 505 nm (19-2l,Ar .

A- A stock solution (0.1 M) of compounds were prepared and the
following concentration of (1x10-2, lxl 0'3, lxl 0-a, rxr0-5)M were prepared
by diluting with DMSO.

The enzyme GPT activity was measured in human serum by using the
same method of this enzyme with replaces 100p1 of DMSO with l00pl of
compounds.
The activation percentage was calculated by comparing the activity with
and without the activator and under the same conditions, according to the
equation(22):-

%スειιυαι:οη〓=100χ
 Tたθ αctiυιty:■ |たθ αbseηεθ οf αctiυα

`ο

r
100

け

B- A constant concentrations of compounds (1xr0'r,1xl0-5) M was used
with different substrate concentrations of (40,80, 120,160,200)mmol/L for
GPT to study of activation . Buffer was used to prepare different substrate
concentrations of this enzyme (phosphate buffer pH7.4, 100 mmol/L).

c-The effect of (DMSo),which was used as diluents, was determined by
adding aquantity equivalent to the sample and all steps completed as in A.

D- Absorption of all compounds 
^was measured at wave length 505 nm to

concentrations of (1x10-2,lxl0'3,1x10-a,lxlO-s)M, Az .Absorption of
pyruvate derivative was calculated by the equation:- A: A1-A2
The enzyme activity was determined with and without compounds, by using
the Lineweaver-Burk equation and plottin g llv against 1/[s] were evaluated
values (23) :-
a) ka , b) Apparent v*u* (v*upp), c) Apperent k- (k*uor).

RESULTS AND DISCUSSION
a-Synthesis of complexes:-
The complexes of L1 of Pd (II) complexes were obtained as products with a
metal ion to ligand ratio of 1: I and the general formula [pd (Lr) cl2 ] ,their
colours are following black for complex ,{1 ,Maronite crystal for complex
,{2(Table 1) .The compounds were characterizedby uv-vis. and FTIR
spectra (Table 2 ) . IR spectra of the (L1) exhibits a band at (3300 cm-l)
assignable to uoH and intense band at (1532 cm -r) coffesponding to the
(N:N) stretching also we show band at ( 1610 cm-r) assignable to azo
methine group(23). The comparison of the positions of these bands with
those observed in the IR spectra of the complexes indicated that the band at
(1610 cm-l) shifted to a higher region by about (87 cm't) this behavior
suggestes the coordination of (L1) through the azo methine N. proof of
coordination of the N atom is provided by the occuffence of the new bands
at (480 cm-l) in the IR spectra of the compounds the band of (M ---o) are

"
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observed at (270 cm-r) the band in the (300-320 cm-r ) characteristic for
(M-Cl) vibrations while that did not show a marked shift azo group and
(C:O) group this behavior suggests did not coordination of oxygen atom
about carbonyl group and metal ions that proof of clearly demonstraling
the ligand via the oxygen atom through OH and nitrogen atom through the

azo methane . Table (2), fig (1) and ftg(2).
The IR spectrum of the ligand(L2) exhibits a band at (1107 cm'r)

assignable to ( u C:S) of the thiosemicarbazone and an intense band at

(1537 cm'r ; 1340cm-r) corresponding to (C::N ; u S-N ) respectively. The

comparison of the positions of these bands with those observed in the IR
,p..iru of the complexes indicated that the band at (1363 cm-r) shifted to a

lower region by about (27 cm't) proof of coordination of the N atom is
provided by thi occurrence of the new bands at(472-490 cm-t) in the IR
spectra of the compounds the band of (M-S) are observed at (340-380 cm't)
characteristic for (M-S) while the band at (3450 cm-r) show a marked shift
(-OH) phenol group this behavior suggests did not coordination of oxygen

atom about phinoi group. The observed band at (1170 cm-r) in the free

ligand , which is ascribed to u C:S , shifted to a higher values for two

complexes , suggesting the involvement of the sulfur atom in the bonding

with the metal s ions. Table(3) ,fig(1) and fig(2).
UV-Vis. spectra for the named complexes have been found to contain

absorption bands as shown in fig (g). The e values are (1 .623 xl03;0.60
xl03) L.mol-r. cm''' for complex 41 &A2respectively. The band at due to

(IL) transition and (25062.6 ;23612.7 cm'l ) due to charge transfer (C.T)

transition which supported the square planer structure Electronic
absorption for compl.* e, shows bands transition at (36630.03 cm'r and

4098r.60 cm-r) due to intra ligand (lL) transition and at (29673.5 cm-r) due

to C.T transition , these transition indicative of tetra hyderal (T.h) geometry.

UV-Vis. spectra for the named complexes have been found to contain

absorptionbands as shown in fig (3). The evalues are (1.7x10 3 ; 1.5x103 )

L.mol '' . cm'' for complex A:&Aa respectivelly. The band at (40160 and

41666 cm-r) due to intia ligand (lL) transition and at (33003 cm-r) due to
charge transfer transition (C.T), these transition indicative of tetrahedral
(T.h) geometry. Electronic absorption for complex Aa shows two bands

transition at (39370 cm-r) due to (Il)transition and (32362 cm-r) due to C.T
transition which supported the tetrahedral structure .fig(4).

b-Effect of complexes on GPT activity:-
This research addresses investigation of the effects of Ll,L2,PdLl,PdLz,
ZrLl, ZrL2 on GPT enzyme .The effect of the solvent (DMSO) showed a

slight inhibitory effect on serum of GPT, which was calculated to be 0.2%o

（ヽ

，

一



Al-Mustansiriyah J. Sci Yol.22, No. 6,2011

of original activity. The biochemical tests revealed that all compounds
caused activatory effects on GPT enzyme. Figure (5).
The normal value of the GPT enzyme activity was (16.5 U/L ). The
relationship between compounds concentration versus and the activity of
enzyme as shown in figure (6),these results observed that any increase in
compound concentrations caused increase in percentage of activation of
enzyme. The greater activation of compounds were demonstrated at
concentration (0.1M) as shown in figure(6) and table (4). From these figure
and table they were observed that compound (ZrL2) exhibits higher
percentage of activation (1384.84 %) than other compounds. In contrast
compound (L2) exhibits lower percentage of activation (45.45%) than
other compounds. The complexes PdL1,PdL2,ZrLl,ZrL2 exhibits
percentage of activation higher than ligandsLl,L2.
Competitive, noncompetitive and uncompetitive inhibition can be easily
distinguished with the use of double reciprocal plot of the Lineweaver-Burk
plot. Two sets of rate determination in which erLzyme concentration was
held constant, were carried out. In the first experiment the velocity of
enryme without inhibitor was established, in the second experimental
constant amount of inhibitor is included in each enzyme assay. Varieties of
substances have the ability to reduce or eliminate the catalytic activity of
specific enzyme (24).
Table(5) and figure (7) showed that the enzyme activation using
Lineweaver-Burk plot for compunds on serum GPT activity. The V,,u* and
K," without compounds were (6.67 UlL,200 M) of respectively.A liquate
10-1 M and 10-5 M of compounds were activation for enzyme activity.
Activation changed the V,,* of the enzyme but not the K.. When
concentration 10-r M of L1 ,L2,PdLl,PdL2,ZrLl,ZrL2 the V.u* were (50,
50,20, 1000,1000,1000)IJIL respectively, the 10-5 M concentration of Ll,
L2,PdLl,PdL2, ZrLl, ZrL2 the V,nu* were (10, 10, l0 , 12.5,11.11,16.67)
U/L respectively. By using Lineweaver-Burk equation was calculated the
Ka values of enzyme for compounds which was studied in different
concentrations. When concentration 10-l M Ka of Ll, L2, PdLl, PdL2,
ZrLl, zrL2 were (l2xlO'z, l2xlO-2, 15x10-2, 9.4x10'2,10x10'', 10"10') tut

respectively. The 10r M concentration of Ll,L2, PdLl ,PdL2, ZrLl, ZrL2
the Ka were (3x10-a,3xl0-4,15x10-6, 2lxlo'6,25x10-6,16x10'6) M
respectively.
Non-competitive inhibition occurs when the inhibitor and substrate bind at
different sites on the enzyme.Noncompetitive inhibition can not be

overcome by increasing the concentration of substrate thus non-compititive
inhibitors decrease the apparent Vmax of the reaction,Since non-compititive
inhibitors donot interfere with the binding of substrate to enzyme. Thus the
enzyme shows the same Km in the presence or absence of the non-
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aompititive inhibitor,there are no studies in the rit..utllliililra'J$*ffi;
ligand and complexes on GPT.
The variable activatory effect of the compounds under study on serum GPT
is due to that compounds molecules have (N:N,N:C,HSO3 ,COOH and
OH) groups by which, it activates the active sides of amino acids of GPT
enzyme by increasing affinity of active sides of enzyme to react with the
substrate, or the change in the stereostructure of the enzyme in the presence
of such compounds caused to activate the enzyme.
The enzyme play important role in amino acid metabolism and in the urea
and tricarboxylic acid cycles (25). The differences in potency of activation
from any compound to another are due to the differences in nature of
groups substituted (donating groups) which results increased efficiency of
enryme.
Table 1: Physical properties and suggested

d

molecular formula for the
ds

Table 2: Characteristics stretching vibrational frequencies (cm-r)

Table 3: Characteristic infrared absorption frequencies 1cm'r; of the
lieand and comrrle

54

reparea conlpoun

colour moP(C°) Yield

%
Suggested
formula

geometry

Ll Leaden 271‐272 51  1[C24H1707N3S]
L, yellow 256‐ 258 70  1[C9HloN6S20]
Al black 290   1  75  1 [Pd(Ll)C121  1   S・ q

A2 Maronite crr stall 297-300 I 65 t lZr (Lr) Clzl I f.n
A3 Olive-green 2e0 l4s.l6 l pd(12)cl2lt I rh
A4 Pale-orange 280 53.3e I z, (12)ct2l[ I r.h

ocated in th F. .R) of the Lr ligand and its metal compounds

Conrp. 0 rc=rr υ (ヽ=蝸 t) rcot U {OHt Iゝ― CI    Iゝ‐N   Iゝ‐0
Ll 1610 1532 1720 3300

A 1697 1527 1714 3005-3745 1 300‐ 320  1  420   1 270(w)
A2 1606 1523 1701 32te 1200-230 l+at1w1 I 65s

1 an ana con101exes

Comp. υNH υC‐N o C:S υC=N l υ卜1‐N l υゝ 1‐cI l υ卜1-S  l υ-OH

L2 3250 1363(m) 1107 1537(s) 3450

AR 3250 1336 l130 1533  1  490   1  240   1   350   1  3423
A4 3248 1336   1  1128 1539  1  472   1  320   1 340‐380 1  3423
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Figure 3:Electronic spectra of(a)IPd el)c121
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of GPT e in human serum

reties of GPT ,oith 0.1 M of compoundsne ro

Ll 10~1 50 12 X 10‐

10‐
Э

10 3x10
L2 10‐

1
50 12x10'"

10‐ 10 3x10
PdLl 10‐・ 20 15x10~Z

10‐
5

10 15x10‐
°

PdL2 10~1 1000 9.4 x 10''
10‐

D
12.5 21。4x10

ZrLl 10‐・ 1000 10x10
10‐

5
25x10‐

°

ZrL2 10‐
1

1000 10x10‐

10‐
3

16.667 16x10‐
°
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4-atilt
Triethanol )-l (Glycerol) &1i: ;r , i.i(r\l 6J.! it-lg ,slit.ii. 

-r,,J_l _.:.-a-: a.,

dsrll iJ-eas3 ;:)i--, i+"3i eiul -,+LJl .rt ,'!- .(Maleic anhydride) 4- (amine

(Pyrazinamide &i i !r,tt ,lrii.,l i d.,F HPLC jk+l d+lj ,JoS,,rr,,1 gg3j

,r:'i 'l ''''r- 'slrsf.oll -r:tll LJ. airn ,., *L 1.,\:. ,lrli.,l il.-h and Salbutamol)

.r1,_,,+ cj.:,-*r,:lr-io -r:tS (Buffer phosphate at pH 8: 85%: ethanol l5%)
Pyrazinamide & Salbutamol -lt*:'t dru ,Jl r=._e 245nm q;_r .J+t: (1.2m|lmin)

ol+sll orA ql-i 6. cug c!s!l ora eJ-+ L!-i rrl j 3.24 min and7.46 min

diYl e. ihro jt+:-l 6!J 4ll=^ll el-S_.,pJl dJ. JSI rJlS3 .C-18 :3.1-c p1.,r.,...1.r

.dl_rrlt ,:t,S. ;Jl 'I-q C^., L^ ast:i- 4Jtiill Jl a-il.;yt-.,

ABSTRACT
A cross-linked polymer was synthesized by condensation reaction

between mixture of glycerol and triethanol amine with maleic anhydride.
The resulted polymer have high rigidity and easily grinded, with high
stability and used as stationary phase for HPLC column. Drugs
(Pyrazinamide and Salbutamol)'were analyzed, with triethanolamine-
glycerol-malate column with gradient (15-85) Yo ethanol in buffer phosphate
as a mobile phase with flow rate of l.2mllmin and UV detection of 245nm.
The retention times for Pyrazinamide and Salbutamol were 3.24 min and
7.46 min. The results obtained were compared with commercial column C-
18. The method of analysis was applied for determination of the drugs in
harmaceutical as well as in serum samples.

INTRODUCTION
Cross-linked organic polymer was introduced as packing in columns

at liquid chromatography since 1960 (1). Kwang et al.(2) have prepared
cyclodextrin (CD) polymers from the reaction of CD with a hexamethylene
diisocyante in dried DMF solution. The column backing is CD polymer as a
stationary phase for separation of phenol isomers. Kanazawa et al.(3) have
proposed a thermo-responsive polymer carrying an amino acid residue as
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HPLC stationary phase, they have investigated a new concept of
chromatography.
They have, also used HPLC adsorbents stationary phase by modifring the
surface of micro particulate silica gel using functional polymer (a). The
thermo responsive co-polymer, poly (N-isopropylacrylamide co-n-butyl
metaacrylate) was used to modiff the silica stationary phase surface.
Kobayashi et al. (4) have used a cross-linked poly N-isopropylacrylamide
co-acrylic acid grafted silica bead surface and applied as new column matrix
materials that exploit temperature responsive anionic chromatography to
separate basic bioactive compounds. Meyer et al. (5, 6) have used three poly
ethylene-co-acrylic acid co-polymers with different chain lengths and mass
fractions of acrylic acid and covalently immobilized as stationary phase on
silica via two variants of molecular spacer namely; 3-aminopropyltriethoxy-
silane and 3-glycidoxypropyltrimethoxysilane. Redelinghuys et al. (7) have
been determined Pyrazinamide in blood by using Shim-pack CLC-ODS
column, mobile phase gradient consist of acetonitrile. water, and acetic acid
and using fluorescent detection, retention time was l5 min and detection
limit was as low as 5 ng/ml.

In this work triethanolamine-glycerol-maleate co-polymer was
prepared and used as a new stationary phase for HPLC column. It is used for
analysis of several material asthma drugs. Isocratic and gradient elution
programs were applied for separation as well as the percent composition of
the mobile was studied. The results obtained from this column were
compared with commercial column ODS-C 1 8.

MATERIALS AND METHODS
Experimental
Apparatus
1. High performance liquid chromatograph type Shimadzu ( Japan) which

consisted of a system controller model SCL-10 AVP, a degasser model
DGU-12A, two liquid delivery pumps model LC-8AVP, UV-Visible
detector model SPD-lOAVP, and injector model SIL-10A, equipped with
20 pl sample loop was used. The HPLC system has been interfaced with
computer via a Shimadzu class-VP5 chromatography data system
program supplied by the manufacturer.
Epson LQ-300 printer model P852A (Japan).

Shimadzu Fourier transforms infrared modet FTIR 8300 (Japan) was
used to measure the IR spectra for the prepared polymers.

4. X-Ray diffract meter, Siemens SRS D500 (Germany).
5. Combination glass electrode was used to measure the pH of polymer

solutions (Germany).
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Preparation of Triethanolamine-Glycerol-Maleate Polymer
In a l00ml round-bottom flask placed in a sand-bath and equipped

with a thermometer and stirrer, a mixture of 7.459m (0.05mole)
triethanolamine and 4.6lgm (0.05mole) glycerol were placed. The mixture
was stirred for 15min. and l4.7gm (0.15mole) of maleic anhydride was

added to the mixture. The temperature was rise gradually to 160oC. The
reaction was performed under vacuum. Continued heating at this
temperature, for 3 hours, caused an increase in viscosity of the solution until
crystalline polymer was formed. The final product was washed with warm
water and methanol for several times, and then dried in vacuum oven at

50oC over night.

Preparation of Stock Solutions
Preparation of 50ppm of standard drugs were prepared by dissolving

5mg Salbutamol in ethanol and diluted to 100m1. The same procedure was
followed in the preparation of Pyrazinamide stock solutions. Other standard
stock solutions were prepared by subsequent dilution of the stock solutions.
The solvent used to prepare these solutions before injection into HPLC was

the mobile phase employed for their separation.

Analysis of Samples:
All the prepared samples, standard solutions, and mixtures of then

have been chromatographically analyzed with the prepared new packed
columns using different mobile phases. Mobile phase gradient l5%
phosphate buffer-85% EIOH as a mobile phase with flow rate of l.2mllmin
and UV detection of 245. The same samples were analyzed with C-18
column using the literate parameter.

RESULTS AND DISCUSION
Synthesis of co-polymers used as a stationary phase in this work was

done via condensation reaction of triethanolamine-glycerol with malelic
anhydride in which produces a hard and rigid. The high degree of cross

linking of the co-polymer prevented the solvation process and for this
reason it was difficult to determine the molecular weight and the degree of
polymerization. The co-polymer was identified by FTIR in which the
appearance of absorption band at 1732 cm't due to the stretching vibration
of the C : O of the formed ester and a band at 1296 c.n'' for C-N. Also an

X-ray diffraction was used to identify the nature of the polymer whether it is
a crystalline or not. The results showed that the polymer have different
crystalline forms. Swelling test for prepared polymeric stationary phase was
performed according to the ASTM procedure (8). The degree of cross-
linking has been measured using polar, moderately polar and non polar that
are usually used in HPLC such as (water, acetone, acetonitrile and hexane).
The results of the swelling ranged from I Yo to 4oh which are theoretically
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expected, except for unexpected value for water 4yo which could be
attributed to the presence of hydrogen bonding forming moiety on the
polymer surface. The solubility has been examined using different solvents
such as acetonitrile, benzene, chloroform, dioxane, DMF, DMSO, hexane,
methanol and water. It is found that the polymer insoluble and undecompose
in all the above solvents and it is very stable. These results were attributed
to high cross-linking of the polymer. However, at pH higher than 10 the
polymer being decompose due to hydrolysis of rhe ester bond of the
polymer. Column packing was done by using the slurry formed by mixing
the triethanolamine-glycerol-maleate powder with 100 m[ acetonitrile and
homogenized in an ultrasonic bath and placed in the slurrl, reservoir and the
column was packed using down-flow packing system. The study was carried
out for the analysis of drugs by using the co-polymer triethanolamine-
glycerol-maleate column (25 x 0.4 cm). The drugs, Pyrazinamide and
Salbutamol were analyzed by using the co-polymer triethanolamine-
glycerol-maleate column (25 x 0.4 cm). The effect of the pH and phosphate
buffer concentration of these drugs was studied. The results of pH showed
that at pH <6 and at higher pH > 9 the drug cannot be detected. The
capacity factor K using ethanol and phosphate buffer as eluent at different
pH were calculated and shown in figure l. The K values was ranged from
0.82-1.23, 1.32-1.89,2.30-3.22 and 4.21-4.93 at pH 6.0, 7.0, 8.0 and 9.0,
respectively. The separation factor (a) I'alues for Pyrazinamide and
Salbutamol were ranged from 1.15-1.18,1.25-1.26, 1.09-1.21 and 1.24-1.29
at pH 6.0, 7.0, 8.0 and 9.0, respectively. These variations in capacity factors
and separation factors of these analytes may indicate that the pH 8.0 is the
best pH buffer that can use for separating. The variation of the capacity
factor and separation factor for Pyrazinamide and Salbutamol with different
percentage of phosphate buffer (percentage in ethanol) ranged from 5oZ to
25Yo are listed in table 1. The results indicate that a good competitive
interaction of these drugs with the stationary phase and the best mobile
phase of ethan ol al 15o/o phosphate buffer.

Table l: Capacity K and separation o factors variation with changing of
composition of mobile phase for drugs using triethanolamine-glycerol

colu m n

Compounds
Percentage of phosphate buffer in mobile phase

5%(001N0
ofbuffcr

10%(002M)
of buffer

15%(004M)
ofbufFer

20%(0.05M)
oF bufFer

≧25%(0.06M)
o「 buffer

K α К α K K 0 K α

Pyrazinamide 266 181 159 1 82

Salbutalnol 412 156 222 ３′^
乙

Ｏ
Ｏ 119 ，

一 l18

66



ウ

Al-Mustansiriyah J. Sci Vol.22,No.6,2011

Figure 4 shows a chromatogram of the separation of two drugs; 0.2
ppm Salbutamol, and 0.3 ppm Pyrazinamide, using gradient elution of l5o/o

phosphate buffer and 85%o ethanol at pH:8, flow rate of 1.2 ml/min and
wavelength at 245 nm. The retention time and other parameters for
separation of the drugs are listed intable2.

Table 2: Retention time (tr), capacity (K)and separation (u )factors,
resolution and peak asymmetry for drugs using triethanolamine-

glycerol-maleate column, eluent gradient 15%o phosphate buffer-857o

The order of interaction of the drugs with the stationary phase due to
the retention time is: Salbutamol > Pyrazinamide

The interaction of these drugs depends on the hydrogen bonding
between N-H group of the drug and O-H groups of triethanolamine-
glycerol-maleate co-polymer. The separation of two drugs in mixture was
improved by using gradient elution programming as shown in figure 4.

The column triethanolamine-glycerol-maleate column was compared
with commercial column ODS-C18. Pyrazinamide and Salbutamol drugs
were chromatogram on C-18 with flow rate of 2.0 ml/min. The mobile phase

for elution the drugs as follows: Pyrazinamide was consisted of ammonium
acetate and copper acetate monohydrate in water (pH:5) / methanol (9416

vlv), and wavelength 245nm gives retention time of 15.5 min, for
Salbutamol was phosphate buffer (with 0.2% sodium l-octanesulfate
pH:2.5) and acetonitrile (85/15 v/v), and wavelength 245nm gave a

retention time of 13.35 min. The separation of a mixture cannot be

performed because of the different in the composition of the mobile phases.

Therefore, ODS-C18 was very good column for determination of each drug
individually.

Quantitative analysis was studied from the construction of calibration
curyes for Pyrazinamide and Salbutamol. The linear calibration curves for
these compounds are shown in figure 5.

Table 3: Linear equation, correlation coefficient and detection limits for
the dru two of columns

Triethanolamine-glycerol-maleate column

Compounds Linear Equation

Y*=mx*十b
Conc.
Ranqe

R Detection Limit

(00m)

Pyrazinamide Y=37780.6x‐2264.4 0。 1‐ 10 0.9998 0.05

"

EtOH, flow rate 1.2m1lmin and detection wavelength 245nm

CO■|lundl■ IRёtenti6n

■imeCtr>|

IClapa01ly.

lfattl:CK,

Separation
lactor (o)

3.24 1.59 1.12

|ISlalbutamol 7.46 1.85 1.19 1。 14 1.02

し
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Salbutamol Y=384521x-23316 005‐ 10 09996 0.1 0

ODS‐C18 column

Compounds Linear Equation
Y+=nx*+b

Conc.
Range

R Detection Limit
(ppm)

Pyrazinamide Y=199446x‐ 186604 005-10 09998 0.05

Salbutamol Y=21743.lx‐ 192446 005‐ 10 09997 0.10

The linear equations and concentration range with the detection limit
using triethanolamine-glycerol-maleate and ODS-C 1 8 columns, eluent
gradient (15-85) % phosphate buffer in ethanol, flow rate l.2mVmin and
detection wavelength 245nm are listed in table 3.

The slopes for the linear calibration curves using triethanolamine-
glycerol-maleate column ranged from 56221.6 - 59495.9 depends upon the
kind of drugs. The correlation coeffrcients ranged from 0.9996 - 0.9998
with detection limit ranged from 0.05 to 0.10 ppm. While for ODS-C18, the
slopes for the linear calibration curves of the analyzed drugs ranged from
23935.6 -28636.9.

Table 4: Recovery and percentage relative error ofdrugs eluted on two
columns for the drugs using gradient eluent (0-15) % phosphate buffer

in ethanol
Triethanolamine-glycerol-maleate column

Drugs Conc.
Injected
(ppm)

Conc.
Found(calculatedt)

(ppm)

Recovery,
% Relative

enora/o
Pyrazinamide 4.00 3.94 9850 150
Salbutamol 3.00 2.97 9900 100

ODS―C18 column

Drugs Conc.
Injected
(ppm)

Conc.
Found(calculated+)

(ppm)

Recovery
o/o

Relative
enof/o

Pyrazinamide 4.00 3.89 9725 2.75
SalbutamOl 3.00 2.86 9650 4.66

The detection limit for the three amino acids was 0.05 ppm. And also
the detection limit for the two drugs was 0.05 ppm. Standard solutions were
injected for at least three times under the same condition for both columns
triethanolamine-glycerol-maleate and ODS-C18. The %RSD are; 0.849o/o
and 0.811%, recovery ranged from 96.5%o to 99.0o/o and relative errors
ranged from 1.00% to 4.66%o for Pyrazinamide and Salbutamol respectively
the results are listed in table 4. Also the drugs were determined in serum
under the same column. The value for Salbutamol ranged from 1.67 - 1.76
after two hours, and for Pyrazinamide ranged from 4.54 - 4.67 after two
hours.
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Table 5: Analysis of Pyrazinamide (5mg), and Salbutamol (2mg) in
bletablets using triethanolamine-elycerol-maleate column.

Companies Pyrazinamide Salbutamol
Iraq Wt。 (m2)iniected 5.00 2.00

Wt.(me) calculated 4.98 1.95

Recovery o/o 99.25 99.77

India Wt.(m2)inicctcd 5.00 2.00

Wt.(me) calculated 4.84 1.78

Recovery oZ 96.24 88。 28

Egvpt Wt.(ms) iniected 5.00 2.00

Wt.(ms) calculated* 4.91 1.84

Recovery %o 98.16 94.23
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Figure 1: FTIR spectrum of the co-polymer( triethanolamine-glycerol-
maleate)
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Analysis of Pyrazinamide and Salbutamol using triethanolamine-glycerol-maleate
copolymer as HPLC stationary phases
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Figure 2: X-ray diffraction of the co-polymer (triethanolamine-glycerol-
maleate)
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Figure 3: Plot of Capacity factor, versus pH, using triethanolamine-
glycerol-maleate column, flow rate l.2mUmin, detection wavelength

245nnl and 2 Salbutamol and Pyrazinamide sample
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Figure 4: Chromatogram of 0.2ppm Salbutamol and and 0.3 ppm
Pyrazinamide, using gradient elution of lloh phosphate buffer and 857o

ethanol at pH=8, flow rate of 1,2 mUmin and wavelength at245 nm.
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Analysis of Pyrazinamide and Salbutamol using triethanolamine-glycerol-maleate
copolymer as HPLC stationary phases
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Figure 5:Calibration curve of Pyrazinamide and Salbutamol using(A)

triethanolamine― glycerol… maleate and(B)ODS¨C18 columm(25× 0。4cm
(id))
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ABSTRACT
Synthesis new derivatives for aza sugar through many chain reactions

to prepare the aldehydic derivative which condensed with aniline derivatives
to prepare a new Schiff bases. The synthesized compounds have been

chaiacieri zed by TLC ,element analysis FTIR and HrNMR spectroscopy
and the melting points were measured to all new prepared compounds.

INTRODUCTION
A number of hydroxylated piperidines and pyrrolines occur in nature

in plants and microorganisms(1).These nature products which have been

called "sugar-shaped" alkaloids and plants(2),are reversible, competitive
inhibition of glycosidases. The perpose of these nature products is possibly
to inhibit the carbohydrate metabolism and consequently the growth of plant
consuming pests. Since selective glycosides inhibitors have a large number
of interesting potential application including treatment of AIDS(3),
diabetes(4) and anticancer agents(5), they have a considerable affention.

The "sugar shaped" alkaloids (aza sugar) closely resemble
monosaccharides by being analogues of these were the ring oxygen has

been exchanged with a nitrogen atom. Thus nojirimycin(1) (6) and 1-

deoxynojirmycin:2 (7) are analogues of D-glucose and they are glycosidase

inhibitors . Similarly nature (+)-galactonojirimycin (4) have been shown
to display strong inhibitory activity toward several B-glucosidase
(Figure 1X8).

MATERIALS AND METHODS
All chemicals used were from (BDH,Fluka and merck). The solvent

were further purified by distillation further purified by distillation before
used.
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Melting points were recorded on a Stuart Melting point apparatus. IR
spectra were taken using KBr disc and film on Testcan Shimadzu FTIR
8000 series. Elemental analysis were carried out by C.H.N analyzer type
Euro vector, EA 3000 A Italy. The HrNNm. spectra were recorded on
Bruker, ultra shield 300 MHz, Switzear land using TMS as intemal
standard.

Reaction progress were monitored by T.L.C technique using silica gel
coated plates type linear K(20x20) mm Watman company, in the presence
(benzene : methanol) (8:2) .

Synthesis:
Synthesis of N,N-di [(methyl sulphide)(5,6-O- isoprplidine-N-methyl
gluconamide)l derivative( Sl):

It was prepared by addition of (0.043 mol,lO.5 gm) of systin to
amixture from (8gm ,0.043 mol) sodium in(30 ml) absolute ethanol with
mixing for (10 min), then the compound (2,3 diacetyl 5,6-O-isopropylidine
L-ascorbic acid) (0.032 mol,l0gm) was added to the mixture above . the
reaction condensed for (60 min) ,Cooling and filtered .We got a white
crystals. Some physical properties and analytical data in the tables (1,2)
Synthesis of N,N-di [(methyl sulphide)(5,6-O- isoprplidine-N-methyl aza
ascorbic acid)l derivative (52):

A solution of (0.018 mole,l0 gm) from S1 in 20 ml of pyridine was
prepared then (0.018 mole ,1.47 gm) of Sodium acetate was added to the
mixture with drops of acetic anhydride with mixing through addition . The
mixture left for (24 hr) at room temp with continuous mixing finally
extracted by chloroform (25 mlx3) we got a milky crystals . Some
physical properties and analyical data in the tables (1,2)
Synthesis of N,N-di [(methyl sulphide)(2,3-O- di acefyl -5,6-0-
isoprplidine-N-methyl aza ascorbic acid)l derivative 53:

It was prepared by mixing (0.017 mole,9 gm) of 52 in pyridine (20
ml) with acetic anhydride (25 ml, 0.026 mote) with continuous stirring at
room temp. for (24 hr). The mixture is extracted with chloroform (25 mlx3)
then with (0.05 HCI) (50 ml). The solution is evaporated to obtained brown
crystals. Some physical properties and analytical data are summarized in
(Tables 1 and 2).
Synthesis of - N,N-di [(methyl sulphide)(2,3-O- di acetyl , N-methyl aza
ascorbic acid)l derivative 54:

A solution of iodine (0.0146 mole, 1.82 gm) in (30 ml) methanol was
added with continuous stirring to (0.012 mote,8.5 gm) of 53 derivative in
(40 ml) of chloroform. The mixture was refluxed for ( I hr). Cooled and
filtered. Recrystallised from ethanol gives brown crystals.

^

74



t

Al-Mustansiriyah J. Sci Yol.22, No. 6,2011

Synthesis of N,N-di [(methyl sulphide)( N-methyl-5-formyl 3,4-di
hydroxy -2-N- pyroline)l derivative 55:

A solution of periodic acid (0.014 mole ,3.2 gm) in distilled water (25
ml) was added to (0.013 mole,8 gm) of an appropriate derivatives of 54
through (30 min.) at (0"C). The ethylene glycol (0.5 ml) is added. The
mixture was extracted with ethyl acetate (30 mlx3). The organic layer is

evaporated to obtained white crystals.

Synthesis of the Schiff bases (ST,SCI,SBr).
The Schiff bases were synthesized by the condensation of 55 (0.018

mole,Tgm) in (30 ml) absolute ethanol with (0,018 mole) of adifferent
aromatic amines (ortho toludune, 2-bromo aniline ,2,3-di chloro aniline).
The resulting reaction mixtures were refluxed for = 3 hr. The solid
precipitates of Schiff bases obtained were filtered, washed with ethanol,
recrystallised from ethanol. Some physical properties and analytical data are

summarized in Tables (1,2).

り
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RESULTS AND DIOSCUSSION
Derivatives of pynolidine and piperidine are used as starting material

for prepared many derivatives of aza sugar compounds. (9) , The first
derivative prepared by addition the systine in a mixture of sodium in ethanol
to prepare the second derivative which synthized by treated it with pyriden
then sodium acetate the third were prepared by treated the compound above
with acetic anhydride at (25"C)in pyridine .,The last product were reacted
with iodine in methanol then with periodic acid at (0"C) to produce the
aldehydic derivative. From other hand Schiff bases were synthized by
treated the product aldyhide with aniline derivative which are (O-Toluidine,
2-bromo ani1ine,1,2-di chloro aniline) as in schime -l-.,some physical
properties with analyical data are summarized in tables (1,2).

FTIR spectro scopic studies shows for the first derivativeSl fig (1)
appear a week peak at (3400)cm-t represented stretching vibration of
hydroxyl group . The carbonyl amide group shows strong peak at 1680 cm-
r. Also another peak at (3300) cm-r for(N-H) amide which is enclosed with
hydroxyl group (10)., and week peak at (2910) cm-' due to CH2 stretching .

52 derivative fig (2) show a week peak at (3450) c-'' belorrg to hydroxyl
group . and a strong peak at (1640) cm-' ..presented stretching vibration of
carbonyl lacton group with appear of a week peaks in (2840 ,2930) c--' for
stretching vibration of methyl groups(l l).

33 derivative fig (4) show division of carbonyl lacton group peak
into two peaks one of them for estric carbonyl group and the other for
lactonic carbonyl group also appear of sharp peak at (2800-2950) cm'
belong to (CH) aliphatic stretching and strong peak at (1326-1380) cm'due
to (CH) bending of methylgroup finally weak peak at (1438-1600) cm-
represented stretching vibration peak o(C:C) group(12). ,For 54 derivative
fig (6) show anew strong peak at (1683.74) cm-' belong to stretching
vibration of lacton group and middle stretching peak at 3800 Cm-r due to
hydroxyl group and week peak in 2812 cm'' for CH2 group and finally
strong peak ay 1508 cm-rdue to (C:CX13).

55 derivative fig (8) show amiddle peak at 3300 cm-'due to hydroxyl
group with another middle peak at 1600 .--' belong to carbonyl lacton
group and week peak at 2758 cm'' represented stretching vibration of (C-H)

//
aldehyde and week peak at 1600 c-'' belongtor(, stretching for aldehyde
group which enclosed with (CO) lactonic (14) ., At last Schiff bases SCI
derivative fig ( 12) show appear a middle streaching vibrational peak at
(3340-3280) cm-t for hydroxyl group and asharp peak at 1480 cm-r for
methen group .ST fig ( 10) derivative show strong peak at 1600 cm-t due to

け
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(C:N) stretching and week peak at 3137 cm-' belong to (OH) stretching

finally,middle peak at 1683 cm'r belong to r /t lactonstretching (15).
'HNMR spectra for new derivatives of aza sugars show in 52

derivative fig (3)w singlet signal at (6:2.5 ppm) due to solvent and singlet
signal at (5:3.7 ppm) belong to hydroxyl groups protons ., so that there is a
singlet signal at (6:0.8ppm) for protons of methyl groups and singlet signal
at (6:0.5 ppm) for protons of carbon atoms that attach with sulfa atoms and
doublet signal at (6:l ppm) due to methylene group protons(16).,
'HNMR spectra for 53 derivative fig ( 5) show a new siglet signal appear at
(5:2.8 ppm) belog to protons of estric group(17).

'HNIrrR. spectra for 54 frg ( 7) derivative show a new singlet signal at (6:4
ppm) for protons of hydroxyl group .,S5 fig ( 9) derivative show appear a
new singlet signal at (6:9.3 ppm) for aldehydic protons(18).
'HNMR spectra for new Schiff bases ,for ST fig ( l1) derivative show a
singlet signal at (6:2.5 ppm) belong to solvent and singlt signal at (6:0.5
ppm) due to protons of methyl group and singlet signal at (6:3.5 ppm)
belong to protons of hydroxyl group ., The proton of imine group show
singlet signal at (6:8.1 pp-) and also there is a multiplet signal at (6:7.2
ppm) due to protons of aromatic ring .,At last singlet signal at (6:0.8 ppm)
for protons of carbon atom that attach with sulfa atoms(19).
SCI fig ( 13) derivative show a change in the position of phenyl ring as a
singlet signal at (6:7.5 ppm) because of the effectiveness of chloride
groups(20).

Table l:So ies of

（^

^

able 1:Some physical properties of a new aza susar derivatives
No。 Structure ⅣI.F 1ゝヽヽ

:t.

Ⅳl.P
Oc

Yield%

Sl C26H32O12S2N2 556 230 80‐ 79
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S2 CzoHzsOroNzSz 520 210 78‐76

S3 CzgH:oOt+NzSz 688 300 76‐75

S4

一

一

〇

　

　

〇

CzzHzsOr+Nu Sz 608 270 75‐74
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い Table 2:Some physical properties of a new aza sugar derivatives
No。 Structure ⅣI.F MWt. Ｍ

。
Ｐ

℃

ｄＹｉｅ‐

％

S5 CrzHrzOeNzSz 376 205 73‐71

ST CzoHzoOeN+Sz 554 210 70‐69
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Table 3: data and Rr of a new aza derivatives
No. Structure Rf c'/,
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al Ba/t UnⅣ ers,t/

^May
Method Filename :

Summarize R esult:

Configration

Refrence STD

0perator
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EA-080.mth
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CHNS

BBOT

Mohanad H.M.Masad

May Jalil
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Figure 7:HINMR spectrum for 54
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ABSTRACT
P01y(furfuryl alcohol)was prepared and used as new adsorbent for

removal of Ni(Ⅱ )frOm aqueous solution.Three kinetics model were
applied to the experiinental data.Pscudo… flrst order,Pseudo…second order,
and lntraparticle E)iffution.The results show that the pseudo‐ second order
model is best describes the sorption OfNi(II)OntO poly(furfural alcoh01)。

INTRODUCTION
Heavy rnetal contamination is a rnain source of water pollutiono The

removal and recovery of heavy metals fronl wastewater are important in

protecting the environmental and human health.A number of techniques

such  as  chenlical  precipitation,  solvent  extraction,  electrodialysis,

evaporation, membrane separation, reverse osmosis, ion exchange, and

sorption have been employed to remove heavy metals from wastewater(1)。

However,strict environmentals protection legislation,public environmental

concerns, and the expense of conventional disposal methOds provide

incentives fOr developing novel techniques for heavy metal wastewater

treatinent.

From the analytical point of view,it is knowll that solid phase

extraction(adsorption)is an attractive technique based on the use of the

sorbent that retains analytes.the adsorption process,proved it is advantage

over the other process because of it's cost effectiveness and high quality of

the treated effluent it products. Activated carbon is widely used as an

adsorbent due to it is high adsorption capacity(2… 4).Many types oflow cost
agricultural waste such as,Ram hom pOwder(5),Blended periwinkle
shell(6),Sour SOp seeds(7),PotatO peel(8),Groundnut hull(9),White

＾
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Ati
straw(l0), Apple waste(11), Peanut hull pellet(12), olive stone(13), banana
pith(1a), saw dust(15), Wheat shell(16), Wheat bran(17), Canot residue(18),
oil palm fibre(19), besides that many chelating polymers have been used for
this purpose(20-26)

Nickel is largely present in the wastewaters of electroplating, motor
vehicle and aircraft industries(27). Acute nickel(ll) poisoning causes
dizziness, head ache, nausea and vomiting, chest pain, dry cough and
shortness of breathe, rapid respiration, cyanosis and extreme weakness(28) .

World Health Organization, WHO has suggested that the maximum amount
of nickel in drinking water should be 0.1 mg/L. But in many electroplating
effluent water it is as high as 50 mg,/L .

Poly (furfuryl alcohol) (PFA),is a common thermosetting resin that
forms carbon with a rather high yield through polymerization of FA
monomers when subjected to heating and/or with the presence of catalyst
upon carboniation . The furfuryI alcohol (FA) monomers are of liquid state

at room temperature . They dissolve easily in water and in many organic
solvent ,forming polymers and inorganic materials of various structures . in
this regard, PFA is used not only as adhesives and binders, but is also used
extensively in synthesis of functional material, such as nanoporous carbons
and polymeric nanocomposites with applications ranging from adsorbents,
separation membranes, catalyst , electrodes for fuel cells , lithium ion
batteries , and electric double- layers capacitors , etc.(29)

No report on the utilization of poty furfuryl alcohol, for the
adsorption of Nickle (ll) has been found in literature. The present research
was conducted to utilize (poly furfuryl alcohol) for the adsorption of
Nickle(ll) from wastewater. Influence of operating conditions like,
temperature. The kinetics of adsorption process and their constants were
investigated.

MATERIALS AND METHODS
Preparation of Poly (Furfuryl Alcohol)

Furfuryl alcohol (FA, C4H3OCH2OH, molecular weight:98.1 purity
more than 98%, sigma-Aldrich, Germany)was used as monomer for
synthesis of poly(furfuryl alcohol).The FA was polymerized using
hydrochloric acid (0.1 N) as a catalyst(29).After polymerization the black
powdered products were formed , and the synthesized products were
centrifuged and washed with deionized water repeatedly for three times
until free of acid ,followed then by drying at 70Co .Some of the synthesized
powdered were then lightly ground by mortar for FTIR measurement. The
remaining powdered was heated to 200Co, then put in screwed container and
become ready to use.

■
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Prepapation of Nickle (Ll) Solution and Analysis
A stock solution of Ni(SO i.2H4O, 500 ppm, was obtained by

dissolving (1.624) g of Ni(SO4).2HzO in lL of deionized water, this
solution was used for further experimental solution preparation. pH of
maximum adsorption was found to be 6, Analytical grade reagent were
used through out this study. The residual Ni(ll) in the sorption solution was
determined by atomic absorption spectrophotometer type ( phonex 986 )

Batch Adsorption Studies
Effect of Time and and initial concentration of Nickle (ll)

The effect of initial of conc. of Ni(ll) and time on adsorption of Ni(ll)
onto poly(furfuryl alcohol) were done at solution pH :6.0 by mixing 2g/l of
poly(furtfuryl alcohol) with 50 ml of Ni(ll) solution of 20 ppm at 3OCo and
120rpm the amount of Ni(II) adsorbed onto polymer qe (mglg) was
calculated from the equation.

9.:(Ci -Ce)VAvI ---(1)

Where q. is the metal uptake at equilibrium, expressed as mg metallg
of the sorbent, V, the liquid volume, in L, Ci, the initial concentration of
metal in the solution, in mglL, C., the equilibrium concentration of the
metal in the solution, in mg/L, and M the amount of the sorbent sample on
adry basis in g.

RESULTS AND DISCUSSION
Preparation and characterization of PFA

Chemical structure
Figure (l) show FTIR spectra of the poly(furfuryl alcohol) After

polymerization , the original functional groups of FA monomers diminish
or even disappear while new functional groups related to PFA are formed
at wavenumbers of 1708(C:O), 1552(C:C), 885and780 cm''
(C-C-H) respectively(30). It is worth noting that two distinct characteristic
peaks of C-H out-of-plane deformation in furan rings have been observed
at 885 and 780 cm't for the PFA synthesized in the acidic solutions during
polymerization. The u.-o-. band at 1040 cm''is ascribed to the FA/acids
esterified groups, while the absorption band at 1552 cm-' is attributable to
the C:C skeletal stretch vibration in the furan ring interconnected to the
furan-CH2-furan group after formation of oligomers by a condensation
reaction(31). The occurrence of carbonyl signal at 1708 c--'i. due to the
acid- catalyzed ring opening of furan ring'
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Figure 1: FTIR spectrum of poly (furfural-acetone)

Kinetics study
Three main kinetic models were used in this study :

The Pseudo First-Order model
The pseudo first-order equation(32) is generally expressed in its linear
form as follow :

Log(q.-q,) : logq"- (k112.303)t ---------- -------(2)

Where g" and qt are the sorption capacity at equilibrium and at any time, t,
respectively, inmg/g, and k1 is the pseudo-first order rate constant, in min-r.
By plotting the value of log((q.-qt) versus t, the value of the rate constant kr
can be obtained from the slope of graph, table (1) ,figure (4,5).

The Pseudo Second-Order model
The Pseudo-second order kinetics can be expressed in its linear form as

follows(33)

ilqr: (lkzq"') + (l/q")t -----------(4)

Where k2 is the pseudo- second order rate constant, in g/mg.min.
By plottin1 t/qrversus t, the value of q. and k2 can be obtained from the
slope and the intercept, respectively, table (l),figure (6,7).

Intraparticle diffusion model
The Intraparticle Diffirtion equation kinetics can be expressed in its

linear form as follows(34)

Q, : I{rrt''' * B, (s)

Where IQir (mg g-l min'l/2) is the intra-particle diffusion rate constant,
Blrepresent the thinckness of the boundary layer.
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By plotting of gt versus trt2.the value of IQir and BL can be obtained from
the slope and intercept respectively table (1), figure (8,9).

In this work, the influence of temperature on the kinetics of Ni(ID
using poly(furfuryl alcohol) as sorbent was studied. the experimental tests
were carried out in two temperatures 30 and 50 (keeping the initial metal
concentration of 2}mglL).In figures (2 ,3) the sorption capacity values, q.,
was plotted against t for adsorption of Ni(II) onto PFA at 30 and 50Co
respectively.

The results were fitted by linear regression to the three kinetics
models : pseudo-first order, pseudo-second order and intraparticle diffution.
Tables(l) report the parameter values obtained from the application of the
kinetics models for Ni(II).

9.15
9.1

9.05
I

8.95
8.9

t 8.85
8.8

8.75
8.7

8.65

Figure 2: adsorption capacity of poly furfuryl alcohol for Ni(II) versus
time at 30Co
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Figure 3: Adsorption capacity of poly furfuryl alcohol for Ni(II) versus
time at 50Co

The correlation coefficient of plot of log(q. - q,) versus t was
low, o.8393 , indicate that the first-order model did not describe the
kinetic of Ni(I! adsorption. Beside that, the q.(cal) did not agree with
q. (exp) fiqure (2,3), table (l).

Correlation coefficients of the plot range between 0.899-0.8673
which indicate low linearity for the adsorption of Ni(II) by PFA.

As can be observed, the pseudo-second order model is the one that
best describes the sorption of Ni(ID for all the range of experimental
conditions investigated, The plot of t/q. versus t gives straight line
with R2:l and q.(cal) agree very well with q. (exp) , table(l). h and kz

increase, changing from 25.31 to 43.472and 0.3085 to 0.596 when the
temperature rises from 30co to 50co, respectively .

tarne

Figure 4: pseudo-first-order kinetics plot at 30Co
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°

01

0.08

0.06

0 04

0.02

0

8.98

8.06
0246

Figure 9:Intra… particle diffution

8            10

Kinetics plot at 50(〕
°

The activation energy for Ni(II) metal ion sorption was calculated
from the pseudo-second order constants by the Arrhenius equation. Its linear
form for 30 and 50 C"(35).

In(kr/kz) : EulR( l/T2 - 1/Tr)

Where Eu is the activation energy, in KJ/mol, R is the gas constant,

8.314'10'3 kJ/mol'k, kr, kz are the second- order constant at 30 and 50 Co

respectively and Tr ,Tz are the temperatures, in kelvin respectively . The

activation energy was calculated and found tobe 26.84 KJ mol-r, which in
the range of physisorption mechanism

Table l: The parameter of the three kinetics models of the adsprption
of Ni(II), onto PFA at 20ppm ,pH 6

1tt-order

(6)
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The present study indicates that the new adsorbent is effective for the
removal of nickle from aqueous solution.

The adsorption process is highly dependent on pH, the maximum
removal of nickle was obtained at pH 6. The experimental data fit well with
the second-order kinetic.
The values of Ea was positive and lie in the range of physisorption.
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ABSTRACT
Several new complexes of the title ligand l,4di-phenylthiosimeca-
rbazide(L) with [MII:Co, Ni, Cu, Zn and Cd] have been prepared. Structural
assignments of the complexes have been made based on molar conductivity,
spectral (IR, Uv-Visible), molar ratio studies.It is proposed tha(L) acts as

a bidentate (S,N) donor in the present complexes and a tetrahedral structure
is proposed. The antimicrobial activity of the ligand (L) and its complexes (

Cott, Ni" and CuII ) in two different concentration (1 and 5 mg/ml) have

variety effect on staphylococcus andnegative effect on E-coli.

INTRODUCTION
The study of compounds which contains (S,N) have been taken a wide area

in an organic and inorganic field. An important type are those containing
thioamide group-NCS. This group is also found in many basic structures of
drug either as part of open chain e.g. thiocarbonate (R-IIIH- (S) NRz) or
involved in a hetero cyclic ring e.g thio derivatives and forming ability of
above ligands with various metal ions have been also reported.(1-6).
Prompted by the above abservations, we thought it of interest to synthesis
and characterize 1,4-diphyenylthiosimecarbazide and its complexes with
metal ion MII: Co, Ni, Cu, Zn and Cd.
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Synthesis and Studies of Some transition metals ions [M(II):Co, Ni, Cu, Zn and Cdl
with 1,4-diphenylthiosimecarbazide (L)

MATERIALS AND METHODS
A-Chemicals; All reagent used were anlar or chemically pure grade by
companiesBritish Drug Houses (BDH), Merk and Fuka.
- The chemical materials: Phenylhydrazine, Phenylthiocyanate, potassium
hydroxide,Cobaltchloridehexahydrate(CoCl2.6H2O),Copperchloride
dihydrate(CuCl2.2H2O),NickelchloridehexahydratQ.JiC 12. 6H2O),Cadimum
chloridehydrate (CdCl2.H2O) and Zincchloridemonohydrate (ZnCl2H2O).
Ethanol (CH3 CH2 OH), Dimethylformamide (DI!G).
B-Instrument;
-Atomic Absorption (A.A) Emisson spectro photometer (.4,4,680) Shimadza.
-Melting points were determined by Gallen-Kamp apparatus.
-IR spectra were recorded as discs in the range (4000-400 cm'r) using
shimadzu-FTIR 8000 series.
-UV-Visible spectra were recorded by SHIMDZU-UV-VIS-160A Ultra
violent Spectro photometer at25C", using I cm quartz cell and examined at
the range of (200-1100)nm at l0''iM in DMF.
-Molar conductivity of the complexes were measure on pw 9526 digital
conductivity at the concentration 10'3M in dimethytformamide.
Preparation
Synthesis of the ligand 1,4di-phenylthiosimecarbazid:
To a solution of 0.108 gm (0.001 mmol) of phenyt hydrazine in l0 ml
absolute ethanol 0.135 gm (0.001 mmol) phenyt thiocyanate in 10 ml in
solvente ethanol was added and the mixture was refluxed for one hour. A
yellow precipited formed which separated out by filteration, crystallized
from ethanol to give final product melt at 70 'C with yield 80% soluble in
most organic solvent.

T "'
ry*n-*''. @*"o,-",- Ot't 

^ 6
phenylhydrazine phenyl thiocyanate 1,4- diphenylthiosimecarbazide

Synthesis of the metal complexes:
A stoichemetric amount of the ligand (0.243 gm 0.001 mmol) in l0 ml of
ethanol was added to a solution ofpotassium hydroxide( 0.056 gm 0.001
mmol). The mixture was refluxed for half hour. An ethanolic solution lOml
of MCL2 [CoCl2 . 6H2O (0.237gm 0.00lmmol), NiCt . 6H2O (0.237gm
0.001mmol), CuClz.2HzO (0.17gm 0.001mmol), ZnClz. H2O (0.154gm
0.00lmmol), CdCl2 .H2O (0.201gm 0.001mmol) lwas added to it. The

^
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mixture was refluxed for two hours. The solids obtained were filtered,
washed repeatedly with hot distels water, ethanol and dried in vacuo. Color,
melting point, metal analysis and solubility of the ligand and its complexes

are given in (Table 1).

RESULTS AND DISCUSION
The (L) was considered one of derivatives compound of thiourea. It was

obtained by reaction of equi mole of phenyl thiocyanate and

phenylhydruzine
l-The infrared of the ligand(L) and complexes:
Because of substituted thiourea consist of the SCNH group which may be

available either the thion form (S:C-N-H) or the thio form (H-S-
C:N).From the study of infrared spectroscopy as shown Fig.(l) indicated
the ligand, the thione form in both free state and in complexes. This was

disticied by the absence of the v(S-H) bond in the region of 2600-2550 cm-r

and the presence of v (N-H) band in In the region of (3100) cm-'. It is well
known now that organic group compounds containing a thioamide group
gives rise to four characteristic thioamide bands 'Respectivety thus, the

strong bands at 1512 cm'l in the spectrum of the ligand may be the
thioamide band I which has contribution from 6( N - H) + 6 (C - H)
mainly.This band shifts to t492 cm'' due to coordination of nitrogen to
metal ions. The thioamide band II appears at 1273 c*-' as strong band in the
spectrum of the ligand which blue shifts to 1350-1307 cm'r in the spectra of
all the complexes.since this band has main contribution from v( C : S) + v

ξ
υ

（
Ｕ

レ

Table l: ofl nd and its co

No。 Compound Color mopC。 Mowt

Metal
analysis
Found

(calculated)
Mo

solubility

1 (L)C13H13N3S Yelowish 70C 243
DNIIF

CH30H

2 L―CuCl.H20 Green 128C 358
17。 7

(17.32)

つ
つ L…CoCl.H20 Blue 135C 353.4

16.38

(16.99)

4
L―NiCl.H20・

5(C2H50H)
Green 139C 583.19

10.06

(10。 98)

5 L―ZnCl.H20 Dark brown 102C 359.89
18.16

(18。 20)

6 L‐CdCloH20 Dark brown 149C 406.91
27.62

(27.48)

DMF : Dimethylformamide
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Synthesis and Studies of Some transition metals ions [M(II):Co, Ni, Cu,Zn and Cdl
with l,4-diphenylthiosimecarbazide (L) I

Enas
(C : N), its blue shifting may be due to coordination through sulphur or
through nitrogen of the ligand. The band III appears at 972 cm'l in the
spectrum of the ligand which is mixed band having contributions from v
(C*N) + v (C-S) which red shifts to 891 -gl4 cm-' in the spectra of the
complexes. This may be possible if coordination accur both through nitrogen
as well as sulphur. The thioamide band (IV) appears at 779 cm-t in the
spectrum of the ligand which has main contribution from v (C * S). This
band red shifts to 732 - 763 cm-' in the spectra of all complexes. The v (C
*- S) band has been used as diagnostic of metal nitrogen or metal sulphur
bonding and a red shift of 25 - 55 cm-r in band IV indicutes bonding through
sulphur. A red shift of about 80 - 100 cm-' indicates bridging sulphur ligand
and a blue shift of 40 - 90 cm'r indicates bonding through nitrogen. Thus,
the red shift in the range 16 - 27 cm-r of the band IV may be taken as the
proof of bonds, through sulphur. It appears from above discussion the ligand
acts as a bidentate ion ligand coordinating with metal ion with N nitrogin
and thio carbonyl sulphur forming five member ring (7-8). The IR spectra of
all complexes shows new bands at(3414-3213)cm'r. This may have
contribution from OH due to water and ethanol. The mode of coordinated
water gave ban d 914-826 cm-r and new bonds at (520-540)cm'r and (455-
447)cm-t are due to metal-nitrogin and metal-sulphur bands (9-10).

its comple
Table 2: Selected IR peaks of (1,4di-phenylthiosimecarbazid) bands and

xes

No. Compound
v(N‐H)
十(OH)c

m‐

1

ｄａｎ

Ｉ

Ｂ Band
II

Band
III

ｄＢａｎ
Ⅳ

ｄａｎ

△

Ｂ V(0‐ H2)

cm lcqu.
Ⅳl―N Ⅳl―S

1 (L)C13H13N3S
3167.12

3213.41
1512 1273 972 779

2 L‐CuCl.H20
3236.55。

3414.00
1492

1307.7

4
914.26 763 16 914.20 540.07 447.49

3 L‐CoCl.H20
3194.12

3363.86
1492

1323。 1

7
910.40 752.24 27.76 837.11 540.01 455.20

4
L―NiCl.H20・

5(C2HSOD
3132.46

3414.00
1492

1350。 1

7
902.69 752.24 27.76 817.82 520.78 447.49

く
υ L‐ZnCl.H20

3275.13

3360.00
1492

1315.4

5
891.11 756.10 22.9 837.11 536.21 447.49

6 L‐CdCl.H20
3350.64

3264.16
1492

1317.2

4
912.56 755.01 23.99 826.92 539。 99 449.98

OH: Due to either water and ethanol
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Figure 1 (a): Infrared Spectra of (L)
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Figure 1 (b): Infrared Spectra of L.Ni Complex

2-The UV-Visible spectra of the ligand and its complexes:
The UV-Visible spectrum of the ligand in Dimethylformamide

solution exhibited strong absorption band at 240 nm (41666 cm'r) and
shoulder at 275 nm (36363 cm-r). This may attributed to the n-n*and, n-
n*transition (9).The green colored Copper complex showed abroad at 698
nm(14321) cm-r expected fortetrahedral due to the transion Tr+'o. (lO,
1l).The tetrahedral cobalt (II) complex is commonly intense blue color, the
electronic spectrum of Co-complex showed broad absorption band at 495
nm (20202 cm-r) which is agreement with tetrahedral structure (Ta
stereochemistry).The Ni (II) forms green colored complex. The electronic
spectra of Ni-complex showed one broad absorption band in the region 569
nm (17609 cm-l) Tuo, * t is absorption typical of tetrahedral complex. The

absorption spectra of ,Zinc(II) and Cadmium(Il) complexes showed tail in
(340,366)cm-' *ay be due to partically interaction beiween the ligand and
metal ions(12).The molar conductance of all complexes in
Dimethylformamide were found to be low which suggested that they are
non-electrolytes(13).Electronicspectra, conductance in dimethylformamide),
of the ligand and its complexes are give in Table (3).
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Table 3: Electronic spectra (DMF), conductance in DMF, of the ligand
L) and its com exes

No. Compound I (nm) cm-r
Assignment

Bands
A S. cm-'

DMF (IO'3 M)

1 (L)C13H13N3S
(240)
41666

π ―→π

2 L‐CoCl.H20
＞

２

５

０

９

２

４

０

＜

２

T6

Sterechemistry
1.68

3
NiCl.H20
5(C,HsOH)

(569)
17609 ¬(′ )← 気 1.18

4 L―CuCl.H20 (698)
14321 亀→2E

2.18

く
υ L―ZnCl.H20 (340)

29411
Charge-Transfer 1.59

6 L‐CdCl.H20 (366)
27322

Charge-Transfer 2.63

+2.50A

0.500
(Flノ BIり .)

+0.00白

Figure 2(b):U.V Visible Spectra of L.Ni Comple
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Figure 2(a): U.V Visible Spectra of(a)L
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Molar ratio
Study of ligand complexes formation in solution:

The complexes of this ligand with metal ion (II) (Co, Ni, Cu, Zn, Cd)
were studied in solution using ethanol as solvent, in order to determine
(M:L) ratio in the prepared complexes, following molar ratio method (la).A
series of solutions were prepared having a constant concentration (C) l0'3 M
of hydrated metal salts and the ligand. The (M:L) ratio was determined from
the relationship between the absorption of abserved light and molar ratio
(M:L) found to be 1:1 for the all complexes Fig.3 (a),(b),(c),(d),(e).The
result of complexes formation in solution are shown in Table (4).
VM : volume of metal in ml
VL : volume of ligand in ml

Table 4 : Results of Complexes Formation in Soluti

・）

L-CdCl .HzO
VM VL Abs
l ml 0.25 0.04
1 0.50 0.19
1 0.75 0.175

1 1 0.23
1 1.25 0.23

1 1.50 0.23

L― CoCl.H20
VM VL Abs
l ml 0.2s 0.34

1 0.50 1.23

1 0.75 1.28

l 1 1.62

l 1.25 1.84

1 1.50 1.84

L - NiCl . H2O 5(C2H5OH)

VM VL Abs
l ml 0.25 0.035

1 0.50 0.090

1
ξ
υ

，
′

０
0.096

1 1 0。 139

1 1.25 0.139

L-CuCl .HzO
\.rI\4 VL Abs
l ml 0.2s 0.32
1 0.75 1.04

1 I 1.40

1 1.75 1.40

1
つ
乙 1.40

L― ZnClo H,O

VM VL Abs
l ml 0.25 0.60
1 0.75 2.42
1 l 2.34

1 1.25 2.42

1 1.50 2.43

1
ξ
′

り
′ 2,43

▼
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with 1,4-diphenylthiosimecarbazide (L)

Figure 3(a):MOle_ratio plots for Cd+2ion λ(420)

Figure 3(b):MOle… ratio plots for(Co+2ion λ(350)

Figure 3(c):MOle_ratio plots for Cu+2ion λ(678)
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Figure 3(d):MOle_ratio plots for Ni+2ion λ(380)
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Figure 3(e):MOle… ratio plots for Zn+2ion λ(245)

Study of biological activity
The biological of the prepared new ligand and its complexes were

studied against selected types of microorganisms which include gram
positive bacteria like staphylococcusaureus and gram Negative bacteria like
E-Coli, in agar diffusion method, which is used Dimethylformamide as a
solvent, and were used these Antibiotics disc which in cluede Cephalosporin
Amoxicillin and Nystatin as control. Agar diffusion method involves the
exposure of the Zone of inhibition toward the diffusion of microorganisms
on agar plate. The plates were incubated for (24) hours at (37C "). The Zone
of inhibition of bacterial growth around the disc was abserved. The
biological effect of the ligand and its complexes showed varity effect on
staphylococcusaureus and no effect on E.coli given in Table (5). Biological
effects of new ligand and its complexes (Co, Ni, Cu) indicated varity of
antibacterial a charities in defferent concentration against staphylococcus
aureus except Copper complex didn't show any effect. The ligand and its
complexes (Co, Ni, Cu) did not show any effect on E.coli (Fig.a).
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Synthesis and Studies of Some transition metals ions [M(II):Co, Ni, Cu,Zn and Cd] .
with 1,4-diphenylthiosimecarbazide (L)

Table 5:The effect of lieand and its complexes:
Compounds (Gram positive I stooh (Gram positive ) E.coli

lmg 5mg lmg 5mg
(L)CllHllNlS 20 no no

L‐NiCl.H20・5(C2HSOD 16 12 no no

L-CoC1.H,O つ
４ 24 no no

L‐CuCI.H,O no no no no

Figure 4: Effect of ligand and its complexes on sraphylococcusaureus.

A series of complexes of bivalent metal ion (Co, Ni, Cu, Zn, Cd) with 1,4-
Diphenylthiosimecarbazid have been prepared and characterized. The ligand
is behaving as anionic bidentate ligand (S, N) and binding metal ions
forming tetrahedral structure as follow;

Hi
I

ph-Nr ,/ 
* 
\u_ 

onllts\ /
)*r

c,/ \^,,., oHz

MII=Co,Cu,Ni,Zn,Cd
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ABSTRACT
Starting compound (2) was readily obtained by acylation of 2-amino

acetic acid (Glycine) with 3,5-dinitrobenzoyl chloride. 1,3-oxazol-5(411)-
one (3a-c) was synthesized by cyclization of [3,5-dinitrophenyl-carbonyl)
aminol acetic acid (2). Compounds (4a - i ) were converted into a variety of
derivatives. All new compounds were char acterizedby 'H NMR, FTIR and
UV spectroscopy.

INTRODUCTION
The imidazole nucleus appears in a number of naturally occurring

products like the amino acids, histidine and purines which comprise many
of the most important bases in nucleic acids. Imidazole derivatives possess a
broad spectrum of pharmacological activities such as anticonvulsant(1)anti-
parkinson (2)and monoamineoxidase (MAO) inhibitory(3) activity. The
imidazole-containing DNA enzymq one of the smallest known nucleic acid
enzymes, combines the substrate-recognition properties of nucleic acid
enzymes and the chemical functionality of protein enzymes in a molecule
that is small, yet versatile and catalytically efficient (4) 1-methyl imidazole
as a co-catalyst should play a dual role in the reaction: by coordinating at
the zinc center it should help solubilizing the zinc carboxylate into the
epoxide/CO, reaction mixture and, on the other hand, it might activate the

epoxide due to its highnucleophilicity.(5). (2,4-Dioxoimidazolidin-1-y1)
alanine derivatives have been formed via the corresponding ureidoalanine
intermediate in the course of investigations of the synthesis of quisqualic
acid analogues(6). On the other hand, relatively little is known about 1I1-
imidazol-1-yl substituted o,B-didehydroaminoacid derivatives. The most

（
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frequently investigated derivatives of this type wereobtained by the Michael
addition of imidazole or protected histidine to N-(/erl-butoxycarbonyl)-
N-(p-toluenesulfonyl)-n,p-didehydro-o-amino acid esters followed by
spontaneous detosylationof the Michael products.(7),(8). Metronidazole
(MTZ) is a synthetic compound that is used in the treatment of infection
caused by Gram negative anaerobic bacteria like Helicobacter pylori and
Protozoan such as Giardia, Lamblia, Eutomoeba hostolytica(9).

MATRIALS AND METHODS
Melting point were determined in capillary tubes on a Galen Kamp

melting point apparatus and are uncorrected. The IR Spectra were recorded
by KBr discs using a Perkin-Elmer 1600 series FTIR spectrometer. UV.
Spectra were recorded on Hitachi 2000 spectrophotometer using absolute
ethanol as solvent I HNMR Spectra were recorded on a Varian-Mercury 200
MIZ Spectrometer.

Synthesis of [(3,5-dinitrophenyl-carbonyl aminolacetic acid (2)
To a stirring solution of Glycine (0.75 g, 0.01 mole) and sodium hydroxide
(10 ml,l0% solution), 3,5-dinitrobenzoyl chloride (l.al g,0.01 mole) was

added. Then, the reaction mixture was shacked vigorously for th. ,a few
grams of crushed ice was added with stining. After that, the solution was

acidified with conc. HCI and the product was collected and recrystallized
from ethanol. (yield 67 %), (m.p, C')(250-252), ( IR. (KBr) (v, Cm-r) 3115

O{H), 3329 (acid OH), 2910-2799 (C-H alph.) ,1726 (acid C:O),1657
(amide C:o);'ril.IMR (DMSo-d6) g (ppm) 2.96 (s, NH), 3.28 ( s, CO-

QH2-I.IH), 7 .02-8.11 (m, Aromatic proton); U.V (EIOH) 267 nm, 381 nm.

Synthesis of4-(arylidene)-2-(3,5-dinitrophenyl)-1,3-oxazol-S(4 II)-
one(3a- c)
To a stirring mixture of compound 2 (1.8 g, 0.01 mole) acetic acid (5 mt)
acetic anhydride (20 ml), aromatic aldehyde (0.01 mole) was added. The

temperature of reaction was reached to 70 C" for 10 min., then the mixture
was poured in to crushed ice and stirred for 30 min. the product was

collected and recrystallized from ethanol to afforded the desired compound.

3a. (yield a5 %), (m.p, C")(132 -134), IR. (KBr) (v, Cm-') 3066 (C-H AO,
3164 (C-H olefene.), 17739 (oxazole C:O), 1600 - 1500 (C:C Ar),

'rilrn4R. @MSO-d6) g (ppm) 8.90 ( s, C:CH- ), 6.91 - 8.1 (m, Aromatic
proton); U.V (EtOH) 227 nm,359 nm
3b. (yield 4l %\ (m.p,C"Xl18 - 120), IR. (KBr) (v, Cm-'; 3082 (C-H Ar),
3143 (C-H olefene.), 1769 (oxazole C:O), 1603 - l5l7 (C:C Ar); U.V
(EIOH) 228 nm, 361 nm

^
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3c.(yield 45%),(mop,C° )(156¨ 158),IR。 (KBr)lv,Cm‐
1)3053(C…

H Ar),

3141(C―H01efene。 ),1752g(oxaZOle c=0),1592-1487(C=C Ar);U.V
(EtOH)2H nm,339 nm。

Synthesis of 3-anlino¨ 5…(arylidene)-2¨ (13,5¨ dinitrophenyl)¨ 3,5‐dihydro‐

41‐imidazol‐4‐one(4a― c)

To a m破ture of compound(3a― c)(0.01 mole)in dry benzene(5ml)
hydrazine hydrate(99%)(10ml)Was added.The reaction m破 ture was

refluxed for 7 hrs. Then, the nlixture was a1lowed to cool to room

temperature and benzene was removed.The product was recrystallized from

ethanolto afford the desired compound。

4a。 (yield 61%),(m.p,C° )(231… 233), IR。 (KBr)o,Cm‐
1)3361¨ 3220

(NH2),3032(C― H Ar),3140(C― H Olefene。 ),1657(imidaZ01e C〓 0),1591-
1486(C=C Ar);U.V(EtOH)223 nm,310 nm
4b。 (yield 35%),(mop,C° )(252‐ 254), IR。 (KBr)o,Cm‐

1)3320… 3239

NH2),3091(C― H Ar),3176(C… H olefene.),1636(imidaZ01e C=0),1601…

1522(C=C Ar), lI‐ INMR(DMSO―d6)s(ppm)8。 77(s,C=CH‐ ),8。 19(s,

NH2),7.13-8.09(m,Aromatic proton);U.V(EtOH)255 nm,396 nm.
4c。 (yield 38%),(m.p,C° )(221… 223), IR。 (KBr)(v,Cm‐

1)3321… 3280

cNH2),3065(C― H Ar),3161(C― H01efene。 ),1690(imidaz01e C=0),1600‐
1497(C=C Ar);U.V(EtOH)236 nm,371 nm

Synthesis of 5¨(arylidene)… 3… I(arylidene)alllinOl‐ 2-(395-dinitrophenyl)‐

3,5… dihydro‐ 4「―iEnidaZol¨ 4‐one(5a― i)

The corresponding aryl aldehyde(0.01m01c)waS added to a stirred solution

of compound(4a― c)(0.01 mole)in abs01ute ethanol(20ml)and the
rnixture was refluxed for 2h。 .After cooling,the mixture was flltered and the

yttW識
i斌》 考圏 tぢ鍔 賞 圏 註 洲

°

猟 4c―H嶋
3173(C…H olefene.),1645(imidaZOle C=0),1667(C=N,Schiffs base)1600
-1517(C=C Ar),1210(C¨N);lllNMR(DMSO‐ d6)s(ppm)8.45(s,
C=CH… ),8.72(s,CH N),7.02-8.21(m,Aromatic proton);U.V(EtOH)
246 nm,365 nm.
5b。 (yield 65%),(m.p,C° )(261… 263), IR。 (KBr)o,Cm‐

1)3059(C‐H
Ar),3134(C‐ H olefene。 ),1661(imidazOle C=0),1653(C=N,Schiffs base)
1600… 1501(C=C Ar),1232(C‐ N);U.V(EtOH)241 nm,390 nm
5c。 (yield 78%),(mop,C° )(2H‐ 213),IR.(KBr)(v,Cm‐

1)3065(C‐
H Ar),

3146(C‐ H olefene。 ),1666(imidaZ01e C=0),1675(C=N,Schiffs base)1602
‐1509(C=C Ar),1252(C… N);lI‐INMR(DMSO‐ d6)s(ppm)8.42(s,C=CH),
8.65(s,CH=N),7.H-8.23(m,Aromatic proton);U.V(EtOH)253 nm,
379 nm
5d.(yield 88%),(mop,C° )(263¨ 265), IR。 (KBr)o,Cm‐

1) 3046(C… H
Ar),3129(C¨ H Olefene。 ),1638(imidaZOle C=O),1645(C―N,Schiffs base)

1589¨ 1486(C=C Ar),1221(C― N);lIINIIIR(DMSO… d6)s(ppm)8.52(s,

‐
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C:CH-), 8.68 (s, CH:N), 6.98 - 8.31 (m, Aromatic proton); U.V (EtOH)
211nm,386nm
5e. (yield 83 o/o),(224 -226) (m.p, C'), IR. (KBr) (v, Cm-t) 3067 (C-H A0,
3201 (C-H olefene.), 1627 (imidazole C:O),1651 (C=N, Schiffs base )1609
-1489 (C:C Ar), 1210 (C-$; 'HNMR (DMSo-d6) s (ppm) 8.49 (s, C:CH),
8.56 (s, CH:N), 7.ll - 8.27 (m, Aromatic proton); U.V (EIOH) 229 tm ,
356 nm
5f. (yield 63 %\ (263 -265) (m.p, C"), IR. (KBr) (v, Cm-t) 3043 (C-H Ar),
3128 (C-H olefene.), 1635 (imidazole C:O),1656 (C:N, Schiffs base )1600
- ls00 (C:C tu), 1230 (C-N); U.v (EtoH) 256 nm, 330 nm
59. (yield 75 %), (m.p, C")(275 277), lFt. (KBr) (v, cm-') 307+ (C-H Ar),
3206 (C-H olefene.), 1631 (imidazole C=O),1656 (C=N, Schiffs base) 1603
-t499 (C:C k),124s (C-N); 'HNMR (DMSO-d6) q (ppm) 8.47 (s,C:CH-),
8.79 (s, CH=N), 7.00 - 8.11 (m, Aromatic proton); U.V (EIOH) 234 nm,
372nm.
5h. (yield 8l %), (244 - 246) (m.p, C"), IR. (KBr) (v, Cm-') 3066 (C-H
tu),3191 (C-H olefene.), 1656 (imidazole C=O),1664 (C:N, Schiffs base)
1591 - 1507 (C:C tu), 1235 (C-N); rlX.IIr,m. 

@MSO-d6) q (ppm) 8.25 (s,
C:CH-), 8.71 (s, CH=N), 7.04 - 8.23 (m, Aromatic proton); U.V (EtOH)
225 nm, 317 nm.
5i. (yield 86 %),(242-245) (m.p, C"), IR. (KBr) (v, Cm-') 3071 (C-H Ar),
3229 (C-H olefene.), 162l (imidazde C:O),1654 (C:N, Schiffs base )1600
- 1487 (C=C Ar), 1249 (C-N); U.V (EIOH) 2 10 nm, 359 nm.

Synthesis of N- [chloro(aryl)methyl] -N- [arylidene-5-oxo-2-(3,5-
dinitrophenyl)-4,5-dihydro-1II-imidazol-1-yllbenzamide (6a - i )
To a stirring solution of compound (5a - i ) (0.003 mole) in dry benzene (15
ml),benzoyl chloride (0.003 mole, 0.35 gm) in benzene (10 ml) was added
drop wise, then the mixture was refluxed for (4 hrs.) with stirring. After
cooling, the precipitate crystals was filtered and recrystallized from ethanol .

6a. (yield 58 %), (m.p, C'X198 - 200), IR. (KBr) (v, Cm-r; 3063 (C-H A0,
3161 (C-H olefene.), 1659 (imidazole C:O),1667 (C:O, amide )1591 -
1499 (C=C Ar), 1239 (C-N) ; rt{].rlv{R. (DMSO-d6) 6 Gpm) 8.91 ( s,
C=CH- ), a.39 (s, N-CH-CI), 6.79 -8.42 (m, Aromatic proton); U.V (EIOH)
221 nm,359 nm.
6b. (yield 76 %), (m.p, C'X201 -203), IR. (KBr) (v, Cm-'; 3O6s (C-H Ar),
3138 (C-H olefene.), 1643 (imidazole C:O),1676 (C:O, amide) 1600-1503
(c=c Ar), l2s0 (c-N) ; rrilrrN8. (DMSo-d6) 6 (ppm) 8.94 (s, C:CH-),
4.03 (s, N-CH-CD, 7.00 -8.01 (m, Aromatic proton); U.V (EIOH) 238 nm ,
376 nm.
6c. (yield 56 %), (m.p, C"X231 - 233), IR. (KBr) (v, Cm-'; 3Os9 (C-H AO,
3145 (C-H olefene.), 1625 (imidazole C:O),1661 (C:O, amide )1579 -
1487 (C=C Ar),1220 (C-N); U.V (EIOH) 231 nm , 398 nm
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6d。 (yield 69%),(m.p,C° )(185‐ 187),IR。 (KBr)● ,Cm‐
1)3080(C…

H Ar),

3121(C― H Olefene。),1625(imidaZOle C=0),1653(C=0,amide)1602‐
1513(C=C Ar),1236(C‐ N);UoV(EtOH)267 nm,334 nm。
6e。 (yield 78%),(mop,C° )(173… 175),IR。 (KBr)o,Cm‐

1)3084(C…
H Ar),

3205(C‐H olefene.),1632(imidaZOle C=0),1648(C=0,amide)1603‐
15H(C=C Ar),1250(C‐ N);U.V(EtOH)246 nm,375 nm.
6■ (yield 58%),(m.p,C° )(264-266),IR。 (KBr)(v,Cm‐

1)3080(C―
H Ar),

3134(C… H olefene。),1638(imidaZ01e C=0),1690(C=0,amide)1581¨
1479(C=C Ar),1218(C…N);1■lNMR(DMSO― d6)δ opm)8.69(s,
C=CH‐ ),4。21(s,N¨ CH‐Cl),6。 61-8.23(m,Aromatic proton);UoV(EtOH)
263 nm,371 nm
6g。 (yield 75%),(m.p,C° )(242‐ 244),IR。 (KBr)o,Cm‐

1)3032(C―
H Ar),

3125(C… H olefene.),1632(imidaZOle C=0),1653(C=0,amide)1600‐
1508(C=C Ar),1256(C― N);U.V(EtOH)223 nm,378 nm
6h。 (yield 82%),(m.p,C°)(179181),IR.(KBr)o,Cm‐

1)3029(C‐
H Ar),

3231(C― H Olefene。),1642(imidaZ01e C=0),1656(C=0,amide)1597-
1501(C=C Ar),1261(C¨ N);U.V(EtOH)212 nm,386 nm
6i。 (yield 73%),(mop,C°)(265‐ 267),IR.(KBr)(v,Cm‐1)3084(C…

H Ar),

3173(C― H olefene。),1624(imidaZ01e C=0),1647(C=0,amide)1604-
1491(C=C Ar),125(lC‐N);lIINMR(DMSO―d6)δ opm)8,90(s,
C=CH― ),3.92(s,N… CH―Cl),6。 39-7.86(m,Aromatic proton));U.V(EtOH)
242 nm,389 nm.

Synthesis of aryl{14-arylidene… 5…oxo¨2-(pyridin_3… yl)‐495-dihydro‐ 1五ト

imidazolぃ 1‐yll(benzOyl)aminO}methyl carbamimidothioate(7a― i)

A mixture ofcompounds(6a‐ i)(0.005 mole)thiOurea(0.005mole,0.44 gm)

and anhydrous sodium carbonate(0.005 mole)in absolute ethanol(20 ml)

was refluxed for 5 hrs. The rnixture was flltrated then cooling and the

;Fl;|∬ t∫明litt18,議TttT場責「社3段″郡

'1:麗

敷
oH2),3161岬 )3060(C… H Ar),3Hl(C― H Olefene.),1630(imidaz01e

C=0),1665(C=0,amide)1600‐ 1502(C=C Ar),1235(C…N);U.V(EtOH)
256 nm,334 nm。

7b.(yield 76%),(m.p,C° )(234…236), IR.(KBr)(v,Cm‐ 1)3298…
3233

(NH2),3136(NH)3079(C― H Ar),3123(C¨ H olefene.),1647(imidaZOle

C=0),1675(C=0,amide)1600‐ 1486(C=C Ar),1253(C¨ N);lHNMR
(DMSO…d6)s(ppm)8.57(s,NH2),8。 34(s,C=CH‐ ),4.49(s,N¨CH…S),

:flli:T方
°
出;路騨YtttTそ認貫ごでお

°
33213獅

oH2),3147(NH)3092(C¨ H Ar),3Hl(C― H Olefene.),1620(imidazOle

C=0),1649(C=0,amide)1602¨ 1500(C=C Ar),1258(C‐ N);lHNMR
(DMSO…d6)s(ppm)8.68(s,NH2),8.25(s,C=CH‐ ),4。27(s,N‐ CH‐ S),

6.21-7.93(m,Aromatic proton)U.V(EtOH)242 nm,387 nm。
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7d. (yield 81 %), (m.p, C'X161 -163), IR. (KBr) 1v, Cm-r) 3336-3273
(NH2), 3134 G\rlI) 3064 (C-H tu), 3110 (C-H olefene.), 1640 (imidazole
C:o),1672 (C:O, amide )1582 - lsll (C:C Ar), 1229 (C-N); tIil{I/R.
(DMSo-d6) q (ppm) 8.72 (s, NH2),8.41 ( s, C:CH- ),3.87 (s, N-CH-S),
6.09 -7.77 (m, Aromatic proton); U.V (EtOH) 229 nm, 364 nm.
7e. (yield 74 o/o), (m.p, C")(231 -233), IR. (KB0 (v, Cm-') 3334-3259
(NH2),3146 (NH) 3052 (C-H Ar),3121 (C-H olefene.), 1650 (imidazole
C:o),1659 (C:O, amide )1579 - 1474 (C:C tu), 1255 (C-N); U.V (EtOH)
254 nm, 369 nm.
7f. (yield 77 %), (m.p, C')(157 -159), IR. (KBr) (v, Cm'r) 3332-3199
(NH2),3138 (NH) 3060 (C-H Ar),3101 (C-H olefene.), 1643 (imidazole
C:O),1657 (C:O, amide )1600 - 1500 (C=C Ar), 1242 (C-N); '}il{MR
(DMSo-d6) € (ppm) 8.75 (s, NH2), 8.31 ( s, C:CH- ), 4.53 (s, N-CH-S),
70.2 - 7 .93 (m, Aromatic proton); U.V (EtOH) 237 nm, 391 nm.
79. (yield 72 %), (m.p, C')(264 - 266), IR. (KBr) (v, Cm-t) 3344-321r
(NH2),3158 (NH) 3060 (C-H Ar),3119 (C-H olefene.), 1651 (imidazole
C:O),1649 (C=O, amide )1s87 - 1500 (C:C Ar), 1238 (C-N); U.V (EtOH)
258 nm,368 nm.
7h. (yield 69 %), (m.p, C')(259 - 261), IR. (KBr) (v, Cm-t) 3389-3299
(NrH2),3188 (NH) 3061 (C-H A0,3121 (C-H olefene.), 1652 (imidazole
C:O),1668 (C:O, amide )1603 - 1476 (C:C Ar), 1250 (C-N); U.V (EIOH)
253 nm,378 nm.
7i. (yield 70 o/o), (m.p, C")(141 -143), IR. (KBr) (v, Cm-') 3331-3262

G\rH2), 3172 G\rD 3070 (C-H Ar), 3127 (C-H olefene.), 1643 (imidazole
C:O),1671 (C:O, amide )1600 - 1500 (C:C Ar), 1235 (C-N); THNMR

(DMSo-d6) s Gpm) 8.54 (s, NH2), 8.92 ( s, C:CH- ), 4.39 (s, N-CH-S),
6.02 - 7 .97 (m, Aromatic proton); U.V (EIOH) 234 nm, 3 10 nm
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RESULTS AND DISCUSSION
Schemes (1) was summarized the synthesis of different derivatives of

3,5dinitrobenzoyl chloride. [(3,5-dinitrophenyl-carbonyl amino]acetic acid
(2) was synthesized by treatment of 3,5-dinitrobenzoly chloride with
Glycine. The reaction is followed by the appearance of (us=s) absorption
bands at ,1726 cm-l (acid and at 7657 cm'L (amide C:O) in their spectra.
C ompounds 4-(arylidene)-2-(3, 5 - dinitrophenyl)- 1,3 - oxazol-5 (4@-one(3 a-

b) was obtained by reaction of compound (2) with different aldehydes in
present of acetic acid and acetic anhydride. Compounds was confirmed by
the appearance of (us:6) absorption bands at ,1752 - 1773 cm''. The
THNMR for compound 3a shows signal at (ppm) 8.90 ( s, C:CH- ), 6.91 -
8.1 (m, Aromatic proton) . Hydrazine hydrate was added to compounds
(3a - c) to gave compounds (4a - c) The reaction is followed by decreasing
of absorption band for (ug:6 ) at 1752 -1773 c--' to 1630 -1690 and
appearance of new absolption band at336l-3220 c.t-' du. to (uys2). In the
tH NMR spectra for compound 4b shows the proton signals (pprn) 8.77 (s,
C:CH- ), 8.19 (s, NH2), 7.13 - 8.09 (m, Aromatic proton)
The treatment of compound (4a -c) with aryl aldehyde in ethanol absolute
led to the formation of Schiff s bases 5a - i) , Schiffs bases was confirmed
by the absence of absorption bands near 3361-3220 c--' fo. (ur,rHz) and
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presence of absorption bands at 1645 - l675cm-r due to (u6=p) ,,.o',.#fi:
lHNMR spectra of compound (5a,b,d,e,g,h) show the new signals observed
at 8.61-8.79 ppm integrating for (CH:N) When the Schiffs bases (5a-i)
were treated with benzoyl chloride (scheme 1) in boiling benzene, derivative
(6a-i) was obtained Scheme (1). The IR spectrum indicated the presence of
a (ucoN) function (1647-1690) cm-' 'H NMR spectra for iompounds
(6a,b,f,i) showed signals at 3.92 -4.39 ppm which belonged to for ( N-
cH-cl).
On the other hand, when the derivatives (6a - i) was treated with thiourea,
derivatives (7a - i) was obtained in good yield. The IR spectra indicated the
presence of a doubtet absorption bands near (3389-3199) cm-' fo. (uNnu). .

'H NMR spectra showed signals at 8.54-8.75 ppm due to (NH2).
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ABSTRACT
The aim of this research is to study the activation conditions of Qara

Tappah bentonite at various ratios for converting it to the gelling form. Soda
ash is used in the activation process with ratios(2.5oh,5%,7.s%). The best
result for obtaining the gelling form was found at the activation ratio

Bentonite is a smectite clay, the major mineral in it is montmorillonite
with exchangeable cations (sodium and calcium), which imparts bentonite
the property of high exchange capacity and good swelling property (1,2 ,3).

Because of differences in structure and rheological properties
between calcium bentonite and sodium bentonite, Na-bentonite is preffered
for most of the industrial applications(4) , therefore the Ca-bentonites are
treated with some inorganic chemicals like Na2Co3 to develop the
rheological properties (5).

A clay gel is a transitional hydrous ( saturated) phase that exists
between the plastic phase and fluid phase (6).The property of gel is present
when the main exchangeable cat ion is Na+ in suspension with a low solid
content, since the particles orientate themselves negative to positive and
form a gel (7,8 ) , which seems to consists of polymeric chains of individual
montmorillonite layers (9) .

Because of this property, bentonite is sometimes used in clariffing
turbid liquids, and used as carrier for a number of cosmetic preparations,
tooth pastes, creams and other pharmaceutical industry (10).

Our study concern on Iraqi bentonite to be prepared as a gel and study
their properties.

MATERIALS AND METHODS
Fractions smaller than 38pm of Iraqi Qara Tappah Ca-bentonite were

used . the chemical analysis of this bentonite is given in table(l) .The X-ray

"
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powder diagrams of the original *r:::r",ed benton,r. *::i:'i;11#Sl;
XRD unit model (7000) , target cu, (1") : 1.5405 oA 

, 40 (kv) ,30 (mA) .

Qara Tappah bentonite was activated with Na2CO3 at various mass

ratios(soda ratio: 2.5,5,7.5o/o) labeled (Q2.5,Q5,Q7.5). Bentonite and

Na2CO3 were add to distilled water until we get a slurry , the slurry was

heated and mixed for 60 min by using mechanical stirrer ,then cooled with
water quickly ,left for 24h, they mixed with a suitable amount of
Ethanol(1:4 Ethanol: Water), and centrifuged (6000.pm;3 min) by using
(LABOFUGE-HERAEUSE) , and dried in an oven at 100 C . Then the dried
samples were ground by ball mill to reduce the particle size. The samples as

defined above after these process of preparation, were tested by adding a

distilled water at 5oh (w/v), this test for samples Q5 and Q7.5 shows a clear
structure gel formation. It was found that the time is an important parameter

for the formation.

Determination of gel strength:
Gel strength is a measure of the ability of a colloid to form gels and is

related to inter particle forces of the mud. it is measured under static
conditions. Gel strength measurements are normally taken as initial gel

strength (zero quiescent time) and final gel strength (ten-minute quiescent

time ).
The following procedure was employed to determine two values- the

initial gel-strength (go) and the 10 minute gel- strength (gl0)(by using
U.S.A viscometer, model 800, Ofite).
1) The mud sample (22.5 g of bentonite: 350 ml distilled water) was stirred

a(6000 rpm)for l0 sec. and then allowed to stand undisturbed for 10

sec. followed by rotating the instrument at (3 rpm) and the maximum
reading attained after the start of the rotation was recorded. this
maximum reading was the initial gel strength in lb /100ft2.

2) The mud was re-stirred at high speed (i.e. 600 rpm) for ten second and
then allowed to stand undisturbed for ten minutes, followed by rotating
the instrument at 3 (rpm) and the maximum reading was recorded . this
maximum reading was the ten- minute gel in lb/100ft. Fig.(2) shows the
behavior of gel strength as a function of activation conditions.

Determination of gel formation index.
By mixing 6g of prepared samples with 0.3g of light magnesium

oxide, then this mixture was added in step wise of addition to 200m1 of

^

Table 1: Chemical ana of ca-Bentonite sam
Material oxide Si02 A1203 FerOr CaO NazO MsO S03 L.O.I
Bentonite (wt"/") 58.58 15.8 2.5 2.77 0.7 6.1 0.1 12.48
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water contained in a 500‐ llnl stoppered measuring cylinder, agitated

thoroughly for one hOur , then transferd 100 ■1l to a 100-rnl measuring

cylinder and a1lowed to stand for 24 hour,and the supematant liquid was

measured.

RESULTS AND DISCUSSION
X…ray diffraction patterns of original and Na2CC)3 aCtiVated samples

are illustrated in flgure(1)。 The main montmori1lonite hkl diffraction

reflections are present in all samples.The lower d(001)Values were found

for the Na… Bentonite obtained by sod act市 ation at(7.5%),whiCh iS abOut

(H。 84°A)than in the original Ca― B(14.8°A).theSe results show that the

original Qara… Tappah bentonite was converted to Na… bentonite oln addition,

maximum rheological prope■ ies were observed for Na― entonite(Q7.5)
which shOw the maximum value of gel strength,as shown in the igure(2),

and gel formation iudex as showll in the igure(3).thiS means that the

repulsive force between the sodiunl bentonite plates surfaces is high enough

to prevent the aggregation of the plates,so the plates intercept free amOunt

of water fronl the suspension between thenl, and then they were oriented

posit市 e edge tO negat市e surface((■OCCulation)to form the card… house
structure(2).In addition,Na+ions which are adsorbed onto onc clay surface,

pass through into the solution when they interact with water and casily

leave out the clay lninerals, so the、vater molecules easily moved into the

layers Of clay which caused an increasing in the viscOsity and leads to forln

the flocculation process(edge tO edge or edge to face)(11).

The conclusion behind this study shows the Q.T.bentOnite have an

ability to activation at 7.50/O as an excenent result and shows a gel behavior

whichお
11」

T°
・

a雛 rTttPttdu飩五d ttphc“ onま

NalC03 addition

Figure l:XRD patterns ofthe original and activated bentonite
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Figure 2: Gel strength at various ratios of soda addition
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ABSTRACT
The optical transmission and UV-US absorption spectra have been
measured in the wave length range (200-900)nm for different concentration
of Ps and Ni(etx)2 composite thin films. Energy gap(Eor,),refractive
index(n),extinction coefficient (K),real and imaginary part of dielectric
constant(e,6) have been evaluated. The effects of doping percentage of
Ni(etx)2 on these parameters have been discussed the values of the optical
energy band gap(E"p) have been obtained from indirect allowed transition
in K-space.

INTRODUCTION
Polymers are present in our daily life from the wrappings around the food
we eat to the sacks used for the garbage, polymers are practically
everywhere [1].polymers are macromolecules built up by small molecules
are termed "monomers" and reactions by which they combine are termed
polymerization. The number of these repeated units are called degree of
polymerization[2].
May be hundred, thousand, tens of thousands or more monomer molecules
linked together in a polymer molecule. There are three main structural
shapes in which polymer molecules are produced, which can be classified
as; linear, branched, or crosslink polymers depending on the structural shape
of the polymer molecules[3].
Composite is combined material created by the synthetic assembly of two or
more components-a selected filler or reinforcing agent and compatible
matrix binder in order to obtain specific properties [a],The components of a
composite do not dissolve or otherwise merge completely into each other,
but they do act in concert.
There are three fields of producing composite materials namely:-

"
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a. Metal-matrix composites.
b.Ceramic-matrix composites.
c.Polymers-matrix composites.

For the interest of this work only the third type of composite will be
considered.

The polymer used in this work are polystyrene. The polystyrene is an

inexpensive and hard plastic and is more common used in our everyday

life[5]. The body of computers we are using now is probably made of
polystyrene, and is also used in toys, and the housing of things like
hairdryers and kitchen appliances[6].polystyrene is vinyl polymer.

structurally, it is a long hydrocarbon chain, with a phenyl group attached to
every other carbon atom is produced by free radical vinyl polymerization:-

Styrene
Polystyrene is perfect for optical measurements[7]and immunological

assays. It is soluble in aromatic hydrocarbon solvants,cyclohexane and

chlorinated hydrocarbons.
In the last two decades, many scientists have studied the electrical

behavior of modified polymeric materials. These polymers are important for
modern technology applications. Thus, the present work is focused to
modiff the electrical and optical properties of polystyrene thermoplastic
insulating polymer into semiconductor polymer by adding ethyl xanthate

complexes with different concentration as a conductive additive to the PVC.
This complex are named Bis(ethyl xanthato)NickeI(II);Ni(etx)2.

The absorbance(A) ofa sample is defiend by[8]

A:logl /1,,, ....... (1)
Where, I;: ir 1r" intensity of incident light. I is the intensity of

incident light at distant(x).the absorption coefficient (o) can be expressed by
Lambert Beers Law[9]:-

a:logA/x.......(2)
where,(x) is a sample thickness.

The relation between the optical band gap,absorpation coefficient and

energy(hv) ofthe incident photon is given by [10,11]:-
nhv :B(hv- EJ ........(3)

where E, the optical energy gap,B is a constant and r is an index which can

be assumed to have values of 112,312,2 and 3,depending on the nature of the

electronic transion responsible for the absorption r :ll2 for allowed direct
transition r:312 for forbidden direct transion and r :3 for forbidden indirect

■



"

Al-Mustansiriyah J. Sci Yol.22,No. 6,2011

transion, with r :2 refers to indirect allowed transions[12].Polymers, in
general, are transparent and colorless the existence of conductive additive
raising the transition wavelength into visible region and the optioned lighter
structure is very useful in some specific advanced technology such as elect
chromic displays, Optical switching and rechargeable batteries [12].

MATERIALS AND METHODS
Polystyrene supplied by ICI with purity 99.995,was used as matrix.

Chloroform(ChCl3) of purity 99.998 used as solvent was supplied by (BDH)
company Chemicals (Ltd. Poole. England). complexes were prepared by
method described by Yousif [13]. To 25ml of ethanolic solution of 0.01mol,
NiCl2.6H2O was added, with constant stirring. After that 0.02mol of
Potassium, ethyl xanthate dissolved in 25ml of water was added. This
mixture was then stirred until Brown crystalline solid was optioned. The
product was recrystallized from a mixture of Petroleum ether and acetone to
yield white crystals of Ni(etx) 2.

Polymer films and polymer ethyl xanthate metal complexes
composite prepare by dissolved the PS in chloroform. the desired salt %wt
additive [bis(ethylxanthato) Nickel (II); Ni(efx)2, w&S added and the mixture
was cast into a glass- sheet of dimensions (5 r 5cm2) and kept in a dry
atmosphere at (40'C) for Ql hours. The thickness of the polymer films was
(150t 5 Micron).

RESULTS AND DISCUSSION
Optical Energy Gap:-

Undoped and doped PS films obeys the role of indirect allowed
transition and the various energy gap of pure polystyrene while absorption
of doped Ni(etx)2 with various concentrations are determined from straight
line fiuing the plot for allowed and forbidden (crhv)tt2and (ohv)r/3 as a
function of photon energy are shown in Fig(l) and Fig(2).
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Figure 1: (uhv)1/2 Vs. photr;.rJ;;;(allowed direct transition) for
pure and doped Ps
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Figure 2t (uhv)3t2 Vs. photon energy (forbidden direct transition) for
pure and doped Ps.

The present results were found to obey equation(3) with 12 to
indirect allowed transition and r:3 for indirect forbidden transitions for all
films. From figure(l) the calculation of optical energy gap of doped PS

sample with Ni(etx)2 for different concentration showed which decrease
with increasing of Ni(etx)2 concentration. The optical energy gap,Eg

decreased from 4.2 eY for pure PS films to 2.6 eV for PS+304 Ni(etx)2 as

shown in table (l),this is ascribed to increase in absorption coeffrcient as a
result of introducing dopant atoms and hence E, will be decreasing ,it is
clear that Ni(etx)2 has greater effect on optical energy gap of Polystyrene
polymer and that result will agreement with rana(I4) that she found that
energy gap of PVC will decreased when she doped by Ni(etx)2 with
different concentrations.

Table 1: The calculated values of Eopt obtained from optical
mechanism for Ps+Ni(etx)r com te.

Dopping Concentration Eopt
Ps+0.O Ni(etx), 4.2eV

Ps+1%Ni(etx)2 2.8eV

Ps+2%Ni(etx)2 2.7eV

Ps+3%Ni(etx)2 2.6eV

The optical constant:-
The extinction coefficient can be calculated by the relation[]:-
K: u114n.....(4 )
Where ()")is the wave length, (o) is the absorption coeffrcient.
The variation of (K) with pure (PS) various filler constant as a function of
the wave length(}.) is shown in fig( 3),which give an indication that
extinction coefficient (K) increased with increasing salt content, this
behaviour can be attributed to the increasing of the packing density as result
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of salt content[15].this result agreement to what have
workers[l6,17 l.

Vol.22,No。
`,2011

been found by other

〓

“
Ｃ
●
「
」
嘔
り
●
り

●
●
写
り
Ｃ
〓
＝
］

3‐E_鍵

2E‐02

ユE_Oi

l工 _02

5E‐03

0二十00

―̈●̈―Iヽじer

-1%
-1%
-3'`

… …(5)

"

l$0 400 i$0 600 l00 ss0 9c0 1000

r{u*)

Figure 3: The variation of K with wave length (.1) for pure and doped
films

The refractive index(n) can be measured (when the reflectance (R)
and (K) are known) by using the equation(5 ):-

n=|
(R-1)2_κ

2(R_■
)

The refractive index (n) for pure and doped Ps with Ni(etx)z were

determined using equ(5).Fig(4) shows variation of (n) as a function of
wavelength(1").this figure showed that the (n) systematic increase with
increasing Ni(etx)2 concentration( 1 8, 1 9).
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Figure4: The variation of refractive index with pure Ps and doped films

The complex index (N) is given by (20):-
I

N:n-iK:Ve...(a)
Where (e2) is the complex dielectric constant, given by:-
e:e1-ie2...(5)
The parameter (e1)is the real part of dielectric constant,(ez) is the imaginary
part of dielectric constant.
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From equs (a) and (5) one can obtain:- 
Rana and rariq

er:n2-K2... (6)
e2:2rK...(7)

The dependence of (e1) and (e2) on l. are shown in fig (5,6 ).it is
concluded that the variation of (e) mainly depends on the (nr)because of
small values of (K2),while (e2)mainly depends on the(K) values which are
related to the variation of absorption coeffrcients.
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Figure 5: The variation of real part ofdielectric constant (r1) as a function of
wavelength of pure and doped Ps with Ni(etx)2 with different concentrations
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Figure 6:-the varieation in imaginary part ofdielectric constant(e2) as a function of

wavelength for pure and doped ps with Ni(etx)2 with different concentration

Polystyrene Polymer modification with Ni(etx)2 with different
concentration have been successfully prepared which were used for
measurement of optical properties. The main conclusion could be drawn
from this work are:-

1. The ethyl xanthate metal complex are effectively modifting the
optical properties(i.e. energy gap)of Ps films. The band gap is
decrease with increase filler concentration.
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2. The refractive index in the optical region has been found to be
increases with the increasing filler content .

3. We noticed also that the extinction coefficient (K) increase with
increasing doping concentration.

4. The real and imaginary parts of dielectric constants (e1) and (e2) is
found to be increase with increasing Ni(etx)2 concentration.
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ABSTRACT

In this paper we suggested to classiff the small Magellan cloud by
two methods of supervised classification. Supervised classification relies on

the prior knowledge of the location and identity of land cover types that are

in the image. This can be achieved through field our work, study of
Astronomical image "Small Magellan cloud". In this paper was devoted to
classiff the image by using fwo methods of supervised classification and

analysis. The first, named supervised classifier, based on minimum distance

criterion, to classify different regions in an image. While the Second

method, named Texture classifier, utilizes the features extracted from the

co-occurrence matrices to discriminate between image regions.

INTRODUCTION
Small Magellan cloud ( SMC ) is a dwarf galaxy. It has diameter

about 7000 light years. Contains several hundred million stars. It has total
mass of approximately 7 billion times of the mass of our Sun. The SMC was

once a barred spiral galaxy that is once disrupted by the Milky way to be,

somehow shown irregular. The nearest neighbor of Milky way is at a
distance of about 200000 light years, it can be seen with naked eye. If we

come to analysis the visible light image of the small Magellan cloud we

shall see. []
1. White and blue of x-ray image referred to distribution of the

young stars.

2. Ultraviolet ray is emitte by new born (massive stars).

3. Pinky nebula is created by ionizing Hydrogen gas.
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4. The glowing red is because of the heating up of the embedded dust
grains.

5. Grey luminosity is produced heating of the synchrotron emission
resulted from supernova explosions.

Supervised Classification
Supervised classification always classifies pixels of unknown identify

by samples of known identity located within training areas. The analyst
defines training areas by identifying regions on the image that can be clearly
matched to areas of known identity on the image. Such areas should typiff
spectral properties of the categories they represent, and, of course, must be
homogeneous in respect to the informational category to be classified.
Clearly, traditional supervised algorithms are based on probability
distribution models for the class of interest.The selection of these training
data is a key step in supervised classification. Differences in the selection of
training data were more important influences on accuracy than those among
other four different classification procedures.Two methods have been
devised to implement the basic strategJ of supervised classification as
follows: minimum distance classification and texture ctassification. [2]

MINIMUM DISTANCE CLASSIFICATION METHOD
The minimum distance decision rule compare the spectral distance

between the measured mean value and those mean values stored in the
predefined vector. The image pixel is then classified as to belong to that
predefined class in which minimum difference is achieved . [3]

SD:lmc-ml .........(l)
Where mc , m represent the mean values of predefined class c,and of
unclassifi ed sample, respectively.
The mean of a set of values represents some times their statistical average
for example if x1,x2,..........,xk are elements of a set of k values then their
mean is given by ;

p =(x1+x2+...............+xk)/k ......................(2)
This is, however, true if the test values have normal distribution.
Fig. (1) and table (1) demonstrate the results of applying the above
mentioned classification rule on Magellanic cloud image. As it is clear, each
image point assigned a color ofthe closest predefined class.

TEXTURE CLASSIFICATION METHOD
Texture describes the spatial distribution of tonal values and thus

provides a very useful tool for performing automatic interprelation and
recognition for the image regions by computer. One of the most important
and powerful statistical texture analysis algorithm is the co-occurrence

ハ
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matrices which is defined as a two-dimensional histogram of the number of
times that pairs of image intensity values occur in a given spatial

relationship.[4]
The co-occurrence matrix can be presented in the form of relative

frequencies as P(Ij,d, 0 ), where "I" and "j" representing two gray points

separated by distancO "d", with an angular direction "@". It can be presented

by; [s]
P(Ij,d,0):#{l(x1,y1) ,(x2,y2)li=f(x1,y1),j:f(x2,y2)d:l(x1,yl)-(x2'y2)l}......(3)

Here, # denotzes the number of elements in the set, (x,y) are the

coordinates of a given element, and "d" is the distance between points

(xl,yl) and(x2,y2).

RESULTS AND DISCUSSION
The two methods of classified (Minimum distance and Texture) are

performs by visual basic the results show as following:
Figure (l) Represent the original image and its Histogram.
Table (1) Represent the Statistical properties of original image.

Figure (2) Represent the classified image by minimum distance and its
histogram.
Figure (3) represent The Classified image by Texture and its histogram.

Table (2) show the results when we apply classification methods on small

6xt s{

Figure L : Original Image and its Histogram
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Table l:Statistical rties of ori ma

No. of bands Bandl Band2 Band3
m1n 0 0 0

Max 255 255 255

mean 35.764402 38.543467 41.841507

Stdev. 33.909056 35.303241 39.861691
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Figure 2: Classified image by minimum distance and its histogram

Figure 3: Classified image by Texture method and its histogram
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Table 2:Result oF classirled i ma

Classirled

IInages

classes NO. of points

Minimum
distance

classification

650795
つ

“ 203940
3 14631

4 76772

5 145702

Texture
Classification

116967
つ

“ 202426
3 0

4 53201

5 40043

6 1086163

The process of classifying this image wasn't easy because of
interfering of the regions with each other. So there was a difficulty to point
out the area of the test, and also because of the farina of the picked image by
the telescope, we found the follows:-
1. The most of areas were for the young stars and massive stars. That

makes a clue that the galaxy (SMC) is the vessel of the small stars or at

the primmer forming.
2. The results were much for concerning the pinky color because of the area

of dust cloud.
3. We show from original image and Classified Images There are many

Pieces of evidence indications between the magellanic clouds(the small
Magellan cloud and large Magellan cloud) and our Galaxy .The
existence of the eastern wing of SMC,extending out in the direction of
the LMC.

4. From the Experimental result we fond The Texture classified gave best

result than the minimum distance Classified.

REFERBNCES
1. Fraser Cain "Small Magellanic cloud", May 7 ,(2009).
2. ISPRS WG IIl3, 1116 Workshop "Multiple representation and

interoperability of spatial data", Hanover, Germany, February 22-24,
(2006)

..AMULTI.RESOLUTION HIERARCHY CLASSIFICATION STUDY
COMPARED WITH CONSERVATIVE METHODS" G. B. Zht a,l ,X.L.
Liu b, Z. G. Jia c

a- International School of Software , Wuhan University , 129 Luoyu
Road , Wuhan 430079, China - gbzhu@iss.whu.edu.cn

ヤ

υ

ワ

141



Supervised Classirlcation of Small Magellanic Cloud

Ebtesam,Ban,Issra and Ban

btt State Key Laboratory of lnformation Engineering in Surveying,

Mapping and Rernote Sensing,Wuhan University,129 Luoyu Road,
Wuhan 430079,China‐ 二塑上亜凶63.com

c― Faculty of Land Resource Engineering, Kunming University of
Science and Technology,68 Xuem Road,Kunnling 650093,China‐

lia.z2の 163.com
R.Fisher,S.Perkins,A.Walker and E.Wolfa■ “Classincation"(2003)

GoNo Srinivasan, and Shobha G.``Statistical Texture Analysis''
proceedings of world academy of science, engineering and technology

ISSN 2070‐ 3740 volume 36 December(2008)。

A.A.Do ALZUKY"Quantitat市e analysis of synthetic a7perture radar

(SAR)imageS",ph.D.thesis,to be submitted in pllysics dept。 ,college of

Science,Baghdad Univ。 (1998)。

３

４

5.

142



ヽ
げ

d-Mustansiriyah J. Sci Vol.22,No。
`,2011

Study of Grains Volume Average of SnOz:Sb Films Using
Image Processing Techniques

Sami Salman Chiad, ZiadM. Abood and Nadir Fadhil Habubi
Al_Mustans iriyah Univers ity, c ol lege o f Education, Phys ics Department

Received:10/04/2011 Accepted:29/05/2011

14LJι

““
ョl〕りt:liL』  |

出釧 ■島 が
ミ`t…ヽ こ脚 ツい螂 測|ター釧 。発 |ひ

“

Ⅲ lセ‐

ムR^^唯剛 |ュ■ |ごLl‐ Dム ひ■卸 |いLミ‖色りも,単炉 |♂邸 |

浄ゝ

“

レ喝 ま‐ ゃ がヽtt・l ttt c卜」|´ ♂1竜声」111∴A知

´も `∵り」IⅢ 寧響 上ヽ知げ国1諄IJL♂ J■ セ円 碑6`中国|

・与 り |ン」 |■L凸 い ぃ 工 蓼 3が tヽtJぶ
い 出さ4Lゝ

ABSTRACT
Antiinony doped tin oxide have been prepared by chenlical spray

pyrolysis techniquc. The structural properties of these thin f11lns were

investigated through the study of digital images,which could Obtain using

optical llnicroscope and digital camera connected to computer.It has been

found that there is a variation in the average grain size due to dOping

process;this could be nOticed by using and applying rnany image processing

techniques.

INTRODUCTION
Transparent conductive oxides like tin oxide are particularly

attractive due to its unique prOperties such as it has a wide band gap Eg=3.5‐

4.l eV, high transparency in the visible region, high exaction binding

energy of 130 meV the resistivity of undoped SnC)2 fllrns dependent upon

oxygen vacancies whOse cOncentration is usuany difflcult to control and to0

much oxygen vacancies can also deteriorate the quality of the■ lms[1-3].
There fOr the chanenge is to prepare non… stoichiometric tin oxide f11lns is

supposed to be due to dOubly ionized vacancies serving as donors[4].

Antirnony is corninonly used as a dopant to substitute for Sn+4 ionS in

the SnC)2 hOSt lattice by Sn+5 ionS.The antimony dOped SnC)2 thin f11ln can

篤審写」:響ilil:`撚告∬謂LlI:擦lll∫席:出盟源
trap[5].

A large varicty oftechniques have been developed for TC03 thin fllm

depositiOn,DC magnetron sputtering[6],R.F.Inagnetron sputtering[7],

sol―gel[8],pulSed laser deposition[9]and spray pyrolysis[10].
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The field of digital image processing has grown rapidly and now,

where techniques are used and different methods and the multiple purposes

of improving the information image for interpretation and analysis, given
the importance of these images and its widespread use in many areas of
daily life for humans, for example in the field of medicine using these
technologies for improved picture X-Ray images and ultrasound in the
military to improve the thermal images and X-Rays, infrared and radar
images, also used to improve the space and aerial images and pictures of
fingerprints and photographs used in the process of mineral exploration
using seismic waves [ 1].

The goal of this research is to obtain a digital image of these thin
films and study the structural properties using many image processing
techniques in order to study the change in the color of the film, the change
ofsize, shape and number ofgrains.

MATERIALS AND METHODS
Thin films of antimony doped tin oxide was prepared by chemical

spray pyrolysis technique at a substrate temperature of 500 oC, the Sb
doping was varied from (lo/o-gyo) volume concentration. An economic
stannous chloride (SnCla.5H2O) was used as a source of tin where as
antimony chloride (SbCl3) for Sb doping. The spray solution was 50 ml and
the predetermined solution was sprayed to achieve 0.5 -m thickness.

SnO2 and SnO2:Sb thin films were selected with different Sb
concentration and were magnified by 400x using light microscope with a
digital camera Qrl-200m) linked directly to computer which allow us to the
see the image on the screen directly. The study of these images has entered
many steps as follows.

Unification the image size (NXM) where N and M are the dimension
of image the current image are of bmp kind in (256x256) dimensions.

Number of techniques were applied to the images that concem image
processing by Matlab program like:
Technology Stained Glass:

The application of this technology to have an impact in the photos appear
in nature's glass, stained or spotted in color [12].
. Technology Smudge Stick:

Effect is added to real images so as to give the final product impression as
ifthe picture painted wooden coloring pencils [12].
. Technology Pixel-Pointillist paintings:

The installation is a candidate pixel with a color common to cells creator
impression if we look at the images displayed circular grains with different
diameters [12].
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RESULTS AND DISCUSSION
Fig。 (1)11luStrates a number of reprcsentat市 c image samples for the

study,which was obtained using a digital camera tethered between optical
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Figure 1: digital images of SnO2Sb thin films (a00x)

A number of techniques have been applied to the images in Fig. (l) to
study and calculate the change in particle size. By the techniqu.rlppii.d
which were taken from Fig.(1).
a- Stained Glass technology:-

Fig. (2) the application of Stained Glass technique in images.
b- Smudge Stick technique:-

Fig. (3) the application of Smudge Stick technique to the images.
c- Pixel-Pointillist technique : -

Fig. (a) the application of Pixel-pointillist technique images.
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Figure 2: The results of image processing in fig. (l) by applying
Stained Glass technique

-
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Figure 3: The results of image processing in fig. (1) by applying Smudge
Stick technique
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Figure 4: the results of image processing in Fig. (1) by applying Pixel-
Pointillist technique

Using Visual Basic (VB) language to calculate the average grain
size of samples and non-vestiges. This program has been applied to the
previous three techniques. Fig. (5) shows VB program interface using
some statistics, we taken for each nucleus window's position, the mean
value and standard deviation for red, green, and blue colors bands of the
image by:
- The mean (x) is calculated from:

N

I",
N

where x1 tepresonts pixels with location (i) and N the total number of pixel.
- The standard deviation is calculated from:
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N

f {*, -x)'
i=l

N-l
To calculate the average grain size after a number of separate grains and

calculate the average area of the unity of our beloved (Pixel), as well
as the shape of each case study of the three cases mentioned above.

Table l:the

ミ

In slzeable 1: the rate size unit pixel of the membranes prepared
Applied techniques Pixel‐ Pointillist Smudge Stick Stained Glass

Average grain size (pixel)
00/0 42.8 38.0 44.5

1% 42.2 38.1 44.9
ao/L/O 42.4 39.5 45.1

3% 43.8 38.7 46.1

40/。
く
フ

И
” 39.1 46.2

5°/。 44.2 37.8 45。 9

6% 43.8 38.4 46.6

40/t/o 43.3 39.8 45.7

80/0 42.8 40.2 46.1

90/。 43.9 40.3 47.1

average 43.37 38.84 45。67

shape circle elliptical ribbed
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Figure 5: the program interface by V.B. to calculate the average and the
standard deviation for undoped film and doped with 9% Sb

We can conclude
- There is differentiation of color

between membranes due doping.
- The rate equal to the size of grain 40 Pixel.
- Improvement in the standard deviation of the color of the

membrane with the increase in the proportion of doping to 9oh.
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ABSTRACT
Creep behavior was carried for polyester resin composite prepered of

different volume fractions of iber E¨ glass(ro宙 ng), and(aluminum
powder)under 4¨ point nexure test at ambient temperature.Flexure strength

of woven roving composites show best values in comparison to particulate

of aluminium powder.composites orto mixed WR/Al and composites.The

creep strain rneasured up to 103 h for three different stresses namely 15,30

and 45 MPa show that WR composites endures least strain of a■  other

specirnens.Creep modulus vs. tirne show the characteristic behavior of

reciprocal creep strain.A mathematical inodel employed to siinulate creep
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strain at extended long period of time according to stretched exponent or
Kohlrauch-William- watts(KWW) decay function by plotting a master line ,

show that woven roving/ polyester resin composites obey the decay function
and extended time behavior of creep strain extrapolated from the master line
show that in woven roving- composites of 0.12 and 0.24 Vlthe creep strains
have increased by about 15.5% for both fractions of the intended time of
105h. The addition of 0.06 At particles to woven roving- composite has

increased the creep strain to 27Vo allowing the composite to creep more due
to presence of Al particles.

INTRODUCTION
The long-term behavior of polymer matrix composites (PMC) is a critical
issue for many modern engineering application such as aerospace,

biomedical and civil engineering infrastructure. The primary concerns in
long-term performance of (PMC) are in the screening for final material
selection, and in obtaining critical engineering properties that extend over
the projected life time ofthe structure.
Viscoelastic creep among the critical properties needed to assess long term
performance of (PMC).
Flexural strength o using three-point flexural bend procedure is defined
by[1-2]:

3oL
o= -:-, -----------------( 1)

bd'
Where
o is stress in the outer fibers at midspan, (P"),
p is Load at a given point ofthe Load-deflection curve (kg)
L is Support span(m)
b is width of beam tested, of test specimen (m), and,

d is thickness of test specimen(m).
Creep in flexure test is based on the loading configuration shown in
Fig(2). The test method is used for determining flexural strength and

modulus.
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The stress is defined as :

3Pl^
o {F ----"-----"-(2)

bdz
where
P is Load
/, is right support span
b is width of test specimen
d is thickness test specimen

Vol.22,No.6,2011

Strain is the loading parameter in the creep behavior and it is obtained by
recording deformation in the test specimen under the loading condition.
For 4-point loading assembly, the strain (e) is defined as [3],
e:+x 1oo --------(3)

s&

Where d: specimen thickness

F deformation

16: distance between loading noses .

the modulus can be defind by

r: uf li'E- ------------- (4)
fibhz f

Where p is the load required,[o andls is the length of the supporting span as

shown in Figure (1), b and d are the width and thickness of the sample, f is
the values of the deformation [1-3] .

Mathematical Modeling of creep
Few mathematical models have been used for describing the visco-elastic
behavior of composite material under constant (static) stress.
One model, the Findley's power law [4-6] expresses the time-dependent
creep strain e (t) by the formula
e(t):e(o)+mf n------- -----------(5)
Where e(o) is the initial strain n is independent of stress and temperature,
but dependent on visco-elastic behavior of resin, volume fraction of fibers
and their orientation.
m is dependent on stress and temperature.
The other model, Kohlausch-Williams-Watts (KWW) decay function [7-8]
takes into account the non-thermal and thermal histories in the time-
dependent creep strain.
A method for treating the effects of non thermal and thermal histories on
non-linearity and non exponentiality of the reduced time-dependent creep
strain te (ty e (o)l has been derived by Song et al l7). according to
stretched exponential or Kohlrauch-Williams-Watts (KWW) decay function
with a non linear parameter to and non exponential parameter B as
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-r*\ /l\P'lil:g\r.i (0<p<1)---___ ____________(6)
e(0) \

By differentiating Eq.(6) and taking logarithms on both side one obtains:

(de/dt)(t/e):()e FtF:d ln eld lnt ---------- ----------- (7)

tn (d tn e/d tnt): nltill Ff+p nt----------- ---- (8)

p can thus be found from the slope of experimental data of
ln (d ln e I d {nt) versus /n t.

Next e (0) and te can be found by rewriting Eq. (6) in the following
logarithmic form as

tn e(t): /n e(0)-(l)u ru ---- -------------(9)
tO

where e (o) and t6 are determined from intercept and slope of line by linear
regression.
Finally the master line can be established from
plotting h le (t) i e (o)l vs (t I hf
This line can be repeatedly established for different loading stresses.

The master line can be established from plotting h le (t) / e (o)l vs (t I h)fl
This line can be repeatedly established for different loading stresses.The

master line can be extrapolated to obtain creep behavior at extended long
period of time [7-8].

MATERIALS AND METHODS
Polyester as matrix material was used in this study to prepare the polymer
matrix composite. The rate of polymerization for this resin is too slow, and

for practical purpose the catalyst [Methel Ethel Keton peroxide (MEKP) in a
proportion of 0.5 for each l00g of the resinl and accelerator [(cobalt-
napthenate catalyst) in a proportion of 0.lgm for each 100g of the resin with
in a practical time period].
Accelerator added to the resin was recommended by polyester manufacturer
to create a per accelerated resin. This resin was supplied from Sabic Co.
Saudi Arabia. Specifications of this resin are listed in Table I .

Table l: Some Specification of poh'ester resin
Density 1.2g/crnj

Service temp. 7(卜 80°C
Stabilitv temp. 220UC

Eloneation Break at 25uC 20/0

Compression strength 90 PIP
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Glass Fibers
The E- glass fibers used in this study to reinforce the polyester resin were of
two types: woven roving strand mat and chopped strand mat; and their
properties are listed in table (2)

Table 2: fication o flber[10

Color White
max. Temperature 55OUC

melting point 1200υC
diameter-filaments 6-9 micron

tensile strength - virgin filament 3400 MP"

Young modulus 74 GPa

thermal conductivity 1.OW/mK
fire reaction Incombustible
Loss on ignition <1.5%
dielectric rigidity - glass in bulk 60‐ 100 KV/mm
solvent resistance Good
acid resistance good-except fluridic acid

Aluminum powder
Pure and stabilized aluminum fine powder supplied from MERCK
Company, was used in this study. Its density was 2.698 glr '.
Specimens preparation
Molded sheet were cut into strips of length 39cm
test and to strips of 10cm in length and 2cm in
using an electric saw blade.
The dimensions of the specimens were chosen
standard for creep and bending tests [2].

and width 2cm for creep
with for bending test by

according to the ASTM

Mould preparation
First glass sheets of dimensions 39 X 30 X 0.4cm and glass strips were
prepared for casting all specimens. They were coated with paraffin wax for
easier separation of composite.
After preparation of the resin with the desired volume fraction it was cast in
the glass mould.
Load was put on the top of the glass layer to squeeze out air bubbles during
curing.

Polymer composite preperation
Filamentary composites preperation
Some of the specimens were carried out by using woven roving and the
others by chopped strand mat, the two types of reinforced fibers were cut as

り

159



Investigation of creep behavior of polyester resin composted with different volume -fractions of liber E-glass and aluminum powder particles

Gelass, Harith and Nabil

sheets in dimensions of (30 X 39)cm2, the polyester resin is prepared as

mentioned in section (l-l).Volume fraction of the additives and the matrix
can be evaluated by eq(10)

Y +V, +% + Vanyadditir ---- = | ---(10)

Where V, is volume fraction of the resin

Vlis volume fraction of fiber
Vo is volume fraction of particle

Vany additive is volume fraction of any other additive
Specimens with different volume fraction of E-glass type are listed in table
(3).
The resin was prepared in a volumetric beaker and is divided equally
between the layers of glass fiber.
Hand lay-up method was used to prepare this type of composite applying ,t
the amount of the resin into the mold and evenly distributed by using a

brush and lying the dry fiber mat on the resin and carefully press on it by a
brush to remove the air bubbles. Another amount of the resin was applied on
the top of the mat and also evenly distributed by a brush, this sequence is
repeated until the desired volume fraction was reached.

Table -3: Summary of composite reinforcement types, and their volume
fractions

Specimen type
Volume
fraction of
fiber filler

Bearing load
in creep test
MPa

1- neat DolYester resin 0.00 15

2- polyester * Woven
Roving E-fiber glass

0.06

0.12 15 ,30
0.19 30

0。25 15 ,30 ,45
3- polyester reinforced by

aluminum particles
0.06 30

0.12 15 ,30
0.19 30

4- polyester reinforced by
aluminum particle and

woven
roving fiber e-glass

total v.f of
reinforcement
0.125 fiber
0.06, A10.06

15 ,30

total v.f of
reinforcement
0.24 fiber 0.125
Al0.l25

15 ,30 ,45
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When incorporation by aluminum particles the polyester and filler was
prepared according to the desired volume fraction and molded as previously
mentioned.
The filler powder was weighted according to the desired volume fraction
evaluated from eq.(10) and was gradually added to the resin with through
mixing until a homogeneous mixture was obtained. The prepared composite
was cast into the mould, and was left out for 24 hours to complete setting,
finally it was put in furnace at 600C for four hours post curing.

Filamentary I Particulate composites
1- The woven roving E-glass fibers were cut according to the desired

molding area.
2- The aluminium powder weighted according to the desired volume

fraction evaluated from eq.(10), used for preparing, and it was mixed
with the prepared resin as mentioned in the previous section.

3- This type of specimen was also prepared by hand lay up method as

previously mentioned.
The resin was mixed with the filler powder (aluminum) and then evenly
distributed on the layers of the glass fibers.

4- Prepared specimen were left out at laboratory temperature for 24 hour for
setting.
For post curing the specimens were put in an oven for four hours at 600C.

Specimens Cut
Moulded sheet were cut into strips of length 39cm and width 2cm for creep
test and to strips of 10cm in length and2cm in with for bending test.
The dimensions of the specimens were choosen according to the ASTM
standard for creep and bending tests[2 ].

Bending test
Mechanical testing was performed using a computer controlled tensile
testing machine, employing 3-point bending test.Dimensions of specimens
were prepared according to ASTM [2].

Creep test
For the putpose of this study the device of creep testing was designed and
manufactured according to four point loading test in flexure. With the
consultation of a diagram in ref. [3].Figure (2) shows schematic loading
assembly.More details cited in Ref [9].Deformation due to creep was
recorded for 45 days under each particular load chosen.

・　
一
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Figure 2: Four point loading assembly showing the deflection
measuring device [3]

RESULT AND DISCUSSION
Bending test:
Prior to creep test the specimens were tested by three point bending test to
determine the flexural strength in order to assign the range of stresses to be
subjected during creep test.
From the load-deflection curve, the flexural strength was calculated using
relation (l), and the resulted are illustrated in Table (4)

Table 4:Flex d Strain(0/cable 4: .Flexural strength and strain("/o) values(3-point bending test

Specimen
description Vf

Flextural strength
(MPa)

Strain
(%)

Resin Filler

UP つ
０

０
つ 0.7

WR 0.06 ξ
υ

う
乙 3.3

WR 0.12 127 3.5

WR 0.19 138 3.5

WR 0.25 139 3.4

Al 0.06 76

Al 0.12 60

Al 0.19 く
フ 1.0

WR+Al 0.125 98 3.2

WR+Al 0.24 103 3.2

Error in oB+ 5MPa
e* 0.2%

I

afI
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We can notice from table (4) that, , UP+W.R.fiber E-
glass(vF0.19,0.25) has the largest flexural strength because if a long fiber
reinforced composite is subject to mechanical loading, the role of fibers is to
bear the applied load ,whereas the matrix binds the fibers together and
ensures the load transfer and distribution to and between the
fibers[12],follows by neat UP follows by UP+ W.R fiber E-glass (vf : 0.06,
0.12) ,because a large bending stiffness is obtained by placing the stiff
material in the faces far from the neutral axis. The faces, which can be of
different thickness on each side, take up most of the normal stresses in the
structure [13], follows by UP+W.R. + Al , in these specimens, flexural
strength increased with increasing the volume fractions of the additives,
follows by UP+ Al because micro cracks formed by particle cleavage or by
particle-matrix interface debonding may cause the crack path deviation[12],
in UP+AL specimens, the flexural strength decreased with increasing the
volume fraction of the additives.

Creep behavior at ambient temperature
The loading weights requires for applying a particular stress were calculated
using relation (2).
The deformation can be obtained from the test, and the strain can be

obtained from eq. (3)
The variation of strain with time for specimen tested are shown in figures
from (3) to (9)respectively under 15,30,45 MPa stress.

Table (5) illustrate specimen and the strain at the beginning of the test, and
Figures (3) to (9) illustrate the result creep behavior at ambient temperature .

When a constant load is applied (except for a short initial duration then the
strain may increase quite rapidly) to a voscoelastic material, the strain
increases steadily. This increase of strain is creep. If creep increases beyond
a certain limit, the effective stress owing to a decrease in the cross sectional
area increases. The increased stress result in further deformation, which in
tern increases the stress even more. Thus, the deformation suddenly
accelerates, leading to the failure of the material [4] .

The strength of the bonding in a solid does not vary appreciably with
temperature. However in a polymer it becomes easier for parts of
neighboring chains to slip to a new positions as the temperature rises. This
can allow the chain to slide over each other under an applied stress. The
longer the sample is left under load the more it will deform. This gives rise
to creep in polymers [3] .The effects of strain rate on most polymers may
by explained by the Eyring theory of viscosity, which assumes that the
deformation of polymer involves the motion of chain molecule over
potential energy barriers. Here, the yield stress varies linearly with the
logarithm of strain rate. The polymer matrix has less time to localize at
higher loading rates [15-17) .

　ヽ
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unde at roonn ternperature.
Samples Vf 15 MPa 30MPa 45MPa

C。 C △ C CO C △ C C。 C △ C

neat 0.17 0.181 0.011

UP+W.R. 0.12 0.131 0.142 0.012 0.234 0.246 0012

0.19 0.21 0.219 0.01

0.24 0.106 0.lH 0005 0142 0.151 0.009 0.268 0.277 0.009

UP+Al 0.06 0.4H 0.449 0.038

0.12 0.145 0.185 0.04 0.247 0.287 0.041

0.19 0.408 0.449 0.041

UP+WoR.+Al 0.12 0.121 0。 152 0.031 0.32 0.353 0.033

0.24 0.15 0.169 0.02 0.237 0.257 0.02 0.308 0.328 0.02
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Table 5: Results of creep test for unsaturated polyester composites
der different load at
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From igures(3)to(9),and table(5),,under 15 MPa stress,in tIP+Al

(Vf-0。 12)specimen,the ncreasing in strain was O.04,this can be related to

the nlicro cracks fbrlned by particle cleavage or by particlettrnatrix interface

debonding which may cause the crack path de宙 ation[12].,in UP+WoR.

(Vf-0.06)+Al(v」卜0.06)specimen,increasing in strain was O.31,because ifthe

two compOnents have two different creep resistances the creep of the flow

resistance material, owing to adhesion between them. Thus with a higher

bond strength between the components,a creep resistance even greater than

that ofits components  should result[18],in UPttWoR。 (vf-0。 12)specimen,
increasing in strain was O.011, followed by neat polyester specirrlen,

because large bending stiffness is obtained by placing the stiff material in

thc faces far fronl the ncutral axis. The faces, which can be of different

thickness on cach side, take up most of the normal stresses in the

structure[19],and mechanisms similar to the toughening mechanisms in

particle reinforced composites(crack branching,deflection),Operate in flber
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reinforced composites as well[12], in UP+W.R.(vts}.24) specimen
increasing in strain was 0.005 because if a long fiber reinforced composite is
subject to mechanical loading, the role of fibers is to bear the applied load

,whereas the matrix binds the fibers together and ensures the load transfer
and distribution to and between the fibers[12].Some factors affect creep

behavior are:

a. Effect of volume fraction of fibers / particles
From table (5)we can notice that in all specimens contain fiber E-glass

in their structure ,creep decreased by increasing volume fraction ofthe fiber
this can be explained by the higher the concentration of fibers (at any
orientation), the lower will be the creep rate. This is because there is less of
resin available to deform, also glass fiber do not creep a significant amount
at room temperature. Creep is a function of the applied stress, fiber
orientation, fiber volume fraction, and ductility of the resin [20],where as in
specimens contain just particles as aluminum, creep increased by increasing
the volume fraction of the particles.

Effect of increasing stress on creep behavior
From table ( 5) we can notice in all specimens subjected to creep test,

as stress increased creep also increased, because increasing mechanical

stress has several effects at the molecular level. diffusion of gas and liquids
into the polymer matrix is enhanced and some population of chemical bond

in the polymer chain will be loaded to higher level, thereby reduction the

energy needed to rupture the bond. In tum, at the macroscopic level the time
to achieve a characteristic damage state will be reduced 121-23).

Creep Modulus The modulus can be obtained by using Eq.[4]. figures from
(10) to (15) illustrate the results of creep modulus for specimens at ambient
temperature.

“
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loaded under 45 MPa MPa,(2) 45 MPa,(3) 30 MPa stresses

From all the figures we can notice that as strain increased , creep
modulus decreased .As creep is defined as time-dependent deformation of a
material (or structure) under a constant load, the design process should
involve substituting creep modulus for stiffiress (a quantitative measure of
the elastic deformation produced in a material. A stiff material has a high
modulus of elasticity) (or Yong's modulus). The creep modulus is the
apparent stiffrress as determined by the total deformation to the time
defined[22].

If the weight (stress) is left on over a period of time, the amount of
bending or elongation continues to increase, and the value for the modulus
will decrease with time. This decreasing modulus is a faction of time (and
even temperafire) 122).

The effect of creep is a reduction of the young's modulus. The
reduction of young's modulus is de noted as the creep modulus [24].

Creep Mathematical Modeling
Creep curves

Figure(9) shows creep curves of e(t) versus t for PE+W.R.(0.24) at
room temperature and for different stresses. These experimental curves will
be treated and unified to a master line which can be extrapolated for means
of long term prediction.
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Establishment of unified master line
Determination of B parameter

Following eq. (S),tn(d {,n eld Ln t) versus experimental data of {,n t

are plotted as shown in Fig's (16),(17),(18) for PE/W.R. (vts0.24) at

15,30,45 MPa stresses respectively. F's was then found from slopes of the
lines by linear regression. Finally the values of B at different stresses were
averaged.
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Figure 16: ln(d In e/d In t)vs.ln(t) for Figure 17: ln(dlne/dlnt) vs. ln(t)
UP+W.R.(vt:0.24) loaded at 15 MPa for (1) UP+W.R.(vf:0.24),loaded

under 30 MPa stress
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Figure 18: ln(d In(e)/d ln(t))vs.ln(t)for UP+W.R.(vf=0.24) Ioaded
under(l) 45 MPa stress

Determination of e(0) and t(0)
Generally, the values of e(0) and t0 can be determined directly from

experiments. But they can be also obtained from eq.

Fig's (19),(20),(21) shows plotted tn e(t) versus t^B for PE/W.R. (vf:O.24)
at 15,30,45 MPa stresses. Values of e(0) and t(0) were then found from
slopes and intercepts of lines by liner regression .These values are averaged
with the experimental values.
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Figure 21: ln(e)vs.t^b for UP+W.R.(vf=0.24),loaded under 45 MPa

Plotting of unified master line

Fig(22-26) shows the plotting of in( e(0)/ t(0)) versus (t/t0)^B at

different stresses. The results show that its very good straight line over
wide range of stesses. This is an indication that the unified master line can
be used to extrapolate for the prediction of long term behavior of composite
under investigation.
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Prediction of long term creep behavior
Since the universal creep equation applies to the composite system .It can
then be used to predict the long term creep time .If 105 hour (ca.l1 years)
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fractions of fiber E-glass and aluminum powder particles

Gelass, Harith and Nabil

creep time is considered, a PE/W.R.(vF0.24)composite bearing a loading

stress of 20% of its flexural strength would endure creep strain of
0.517%.This value constitute only 15% of the flexural strain of the
composite provided the composite is kept on the same condition for the
period intended.

Table 6: Illustrate values of strain (C)afterlo00(h)and strain after 105
h),and th Ch rdinan e a in strain acco to flexural strain

Specimens
Applied

(ⅣIPa)

C (°/o) at
1000(h)

C(%)
10^5(h)

Changing in
strain
according to
flexural
strength after
10"5(h)

UP+WoR.
(vf-0。 24)

15,30,45 0.179 0.517 15.00%

UPttWoR。

(Vf-0。 12)
15,30 0.194 0.579 16.50%

UP+WoR.
(v卜0.12)+Al
(Vf-0。 12)

15,30,45 0.252 0,785 24.53%

UP+WoR。

(Vf-0・ 06)+AL
(v卜0.06)

15,30 0.253 0.877 27.41%

UP+Al
(Vf-0。 12)

15,30 0.236 0.857 77.91%

From this table we can notice that the best specimen which exhibit the
lowest creep after l0^5(h) with respect to flexural strain was (UP+W.R.
(vf--}.2$.

So we can conclude:
o For all specimens with the same volume fraction of the additives, creep

was largest in unsaturated polyester incorporated with particles,
followed by unsaturated polyester enforced by fiber E glass and
particles(with same volume fraction for each one), followed by
unsaturated polyester enforced by fiber E- glass.

. For unsaturated polyester incorporated with particles creep increased
by increasing volume fraction of the particles.

o lower creep is obtained is obtained by placing the stiff material like
woven roving fiber E-glass in the faces far from the neutral axis
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Creep increased by increasing stress.

In all specimens enforced by fiber E-glass, creep decreased by
increasing the volume fraction, where as for specimens incorporated
with particles ,creep increased by increasing the volume fraction .

From studying creep modulus, as strain increased creep modulus
decreased.

For prediction of long-tenn creep behavior, the largest increase in
strain, in specific volume fraction after 10s(h) with respect to flexural
strain was in unsaturated polyester incorporated with aluminum
particles, follows by unsaturated polyester reinforced by aluminum and
woven roving fiber E-glass, follows by unsaturated polyester reinforced
by woven roving fiber E-glass.
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Jェ lαゎα2 _っ α″」1よミムム島IJ工 |′ゎ′2…りみ 0し ″=」イ
1・

′F2… .′F
:.Lヽ→ジ。_

2

K(Q2m× C2)=① K(Q2m)“
→°2る 0"J口

C4① C8
′=1 ,=1

1‖ ^.l J oQ2m× C2りJⅢ 」 |←脚1出 |も ぃ い 」|あ‐ Lユ旬 出 さJI亀ILツい

だ JヽIゝ ♂ご国|ひ‐ 甲1`“ l` Mttlabびし

ABSTRACT
The main purpose of this search is to deterrrline the cyclic

decomposition    of    the    flnite    abelian    factor    group

C【Q2m× C2,Z)/R(Q2m× C2)When m is an odd number,which is denoted by

K(Q2m× C2)。

We have found that the cyclic decomposition of K(Q2m× C2)dependS

on the elementary d市isor of m,if m=rfl.ρ多
2.¨

′F where pl,p2,・・・,pr are
distinct prirnes and αl,α2,… 。,(キ are positive integers,then:

K(Q2m× C2)=6K(Q2m)°
1→°260"■HC4①

 C8。

Moreover we have found the rational valued characters table of the

grOup Q2m× C2。 We have used the Matlab program to calculate some results

ofthis search。

INTRODUCTION
Let G be a finite group, two elements of G are said to be rconiugate if

the cyclic subgroups they generate are conjugate in G. This defines an

equivalence relation on G. its classes are called r-classes.
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The Z-valued class function on the group G, which is constant on the r
-closses forms a finitely generated abelian group cf(G,Z) of a rank equal to
the number of *classes.

The intersection of cf(G,Z) with the group of all generalized characters

of G, R(G) is a normal subgroup of cf(G,Z) denoted by R(G), then,

cf(G,Z)l R(G) is a finite abelian factor group which is denoted by K(G).

Each element in nlCl can be written as vfi1* v202*...+ v,0,, where r

is the number of .r.c/ass €s, v1, !2,...,vref and 0, = ZoQ,) , where,r,

is an ineducible character if the sroup G and " ,, ;"#'Ji:::"tin Galios
group Gal(Q(y)/Q.

Let =-(G) denotes the rxr matrix which corresponds to the 1i's and

columns correspond to the *classes of G.

The matrix expressingnlCl basis in terms of the cf(G,Z)basis is =-(G).
We can use the theory of invariant factors to obtain the direct sum of the
cyclic Z-module of orders the distinct invariant factors of ='(G) to find the
cyclic decomposition of K(G).

Finally, we have calculated some results and examples by using the
Matlab program .

1- Irreducible representations of the Quaternion Group Q2, when m is
an odd number

There are four distinct irreducible representations Rr, Rz, R3 and & of
degree l, obtained by letting +l and *i correspond to x and y in all possible
ways. The representation Rr, Rz, Rl and & ar y the following table:

representations for Qz'n, of degree 2, we denote it by T6 and 4, take the
following form:

at-t'l
ol

Now, for all elements of Qz. the representations Tn is written as

follows:
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S m-l and ro -"2trit2m.
Definition 1.1

For all positive integer m we define the generalized quaternion group

Qz. of order 4m which is generated by two elements x and y
Qz.={xry. *'1,2, r'-:lry* y-'= x-'}

2- The character table of the quaternion group Qz- when m is an odd
number

ヤ

There are two Upes of irreducible characters .one of them is the
Rq which are denoted

table:
character of the linear representations R1, R2, R3 and

Where 0<k32m-1.
The rest characters of irreducible representations Tr of degree 2 arc

denoted by n such that :

xn (xk) : ,hktr-t't -.nihk/m + .'zrihk/m :2cos(nhk/[) n (*!) : o

Where0sk <2m-1, I <hSm-1 andco -"2nit2m.

So there are m*3 irreducible characters of Qz-.
Proposition 2.1: let pr:G-GL(M1) and p2:G---GL(M2) be two linear
representations of G, and let 1r and yabe their characters. Then The

character ry of the tensor product representation Mr I Mz is equal to h.ya.
Theorem 2.2: letTl:G1->QL(n,K) andT2:G2-GL(m,K) are fwo matrix
representations of the groups G1 and Gz , Xr and y2 be two characters of T1

and Tz respectively, then the character of Tr I Tz is Xr.Xz.
The Group Qz-xCz 2.3: The direct product group Qz-rCz ,where Cz is a

cyclic group of order 2 then

I Qz,n*Cz l: 8- '

Since, the ineducible representations of the group Qz.*Cz are the

tensor products of those of Qz. and those of Cz.The group C2 has two

irreducible representations, their characters O r and O 2 ura given in the

table:
CLo 1 r

FCL:| 1 1

ICG(CLI洲 | 12
一２

lσ l
1 1

σ 2 1

・
し
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= (Cr):
According to proposition (1), each ineducible character Xi of Qr-

defines two irreducible characters X;r,X;z such thal ps.aa1,y2 : fto2 of
Qz.rCz .Then =(Qz.xCz): =(Qz.) a =(Cz)

3-The group R(G)
Definition 3.1: Two elements of G are said to be f-conjugote if the cyclic
subgroups they generate are conjugate in G, this defines an equivalence
relation on G. it is classes are called l'-classes.
Definition 3.2: A class function/on the group G with values in C is called
a complex-valued class function on G, the set of all complex-valued class
functions will be denoted by c(G).
Proposition 3.3: The set of c(G) under the operation of addition is an
abelian group.
Proposition 3.4: Let cf(G,Z) be the set of all Z-valued class functions of G
which are constant on f-classes, then c(G,Z) under the operation of
addition is an abelian group.
Definition 3.5: The group generated by all generalized characters on C is

called the group of the generalized characters ofG and it is denoted by
R(G).
Definition 3.6: The intersection of cf(G,Z) with R(G) forms an abelian
group which is called the group ofZ-valued generalized characters ofG,
denoted by a1c; and the cf(G,Z)l ric; is a finite abelian factor group
denoted by K(c).
Proposition 3.7t Let e,, be the complex primitive n-th root of unity, the
Galois.group Gal(Q(e,)/Q):f, is a subgroup of the multiplicative group
(Zh)Z)r of invertible elements of ZlnZ, more precisely, if oe Gal(e(e")/e),
there exists a unique element te (ZlnZ)' such that:

o(en) : ent if enn : 1 .

We denote the image of Gal(Q(e")/Q) in (Z/nZ)' by fq and if te I-0,
we denote o, the corresponding element of Gal(Q(e,)/Q), take as a ground
field Q of rational numbers. The Galois group of Q(e") over Q is the group
denoted by f.
Theorem [gauss-kronecker] 3.8 f:(Z/nZ)' .

4- The rational valued characters table
Definition 4.1: A rational valued character 0 ofG is a character whose
values are in Z, which is 0@)e l, for all g€G.

一ヽ

０
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Proposition 4.2zThe rational valued characters ,,= 
,.*,*f,lr(r) 

form basis

for n1C; , where Z i are the irreducible characters of G and their numbers

are equal to the number of all distinct f-classes of G.
Definition 4.3: The information about rational valued characters of finite
group G is displayed in a table called the rational valued charocters tuble
of G.

We denote it by =-(G) which is /x/ matrix whose columns are l-classes and

rows are the values of all rational valued characters of G, where / is the

number of f-classes.
Definition 4,42 A k-th order minor is the determinant of the sub matrix
obtained by taking k rows and k columns of A.

divisor over principal ideal domain we can form , a greatest common
divisor (g.c.d) of all k-th order minors of A, it is called the k-th determinant
divisor of A and denoted Dr(A).
Theorem 4.5: Let McM,,*,(A) be a matrix with entries in a principal ideal

domain. Then there exist two invertible matricesPcGL,(A),WcGL,"(A)
and a quasi-diagonal matrix D€M,"*(A) (that is, di3:0 for ilj) such that :

l- on the one hand, M:P DW,
2- on the other handdtldz,...,d1ld1*1,..., where the d; are the diagonal

entries of D.
And then, DkeDW): Dr(M) modulo the group of unites of A.

Theorem 4.6: Every matrix AcMn,-(R) with entries in a principal ideal

domain R is equivalent to a matrix , which has diagonal form
B:diag{d ndzz,.. .,dkk,0,. ..,0},
Where k<min{m,n}, d;10 and moreover d111d221...1d,,*.

The nonezero diagonal elements of a matrix A are called the invariant
factors of A.
Theorem 4.7: Any finitely generated A-module M over a principal ideal

domain R is isomorphic to a finite direct sum of cyclic sub modules :

M = A/d,A @... @ A/d,A @ A'-'
Where tSn, and the di are non zero non unit elements in A such that

drldzl ...ldt.

Remork

Suppose cf(G,Z) is of the rank l, the matrix expressing the R(G) basis

in terms ofthe c〈G,Z)=Z′ basis is≡
*(G).

Hence by theorem (3), we can find two matrices P and W with a
determinant +1 such that P.:-(G).W:p1=-(G)):diag{d1 dz,... d},
di:rDi( : *(G)y 

+D;-1 ( = 
-(G)).

し
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This yield a new basis for n(C)ana cf(G,Z), {v1,v2,...,v1} and

{u1,u2,...,u1} respectively with the property vj:djuj.
Hence by theorem (5) the Z-module K(G) is the direct sum of cyclic

sub modules with annihilating ideals. dr ,,. dz ,,..., . d, ,.

Theorem a.8: K(G) - @ZCo,
Such that di+D(='(G))/ +Di-r(='(G))

Theorem 4.9:

lK(Gl: det(=' (G))

Proposition 4.10: If A and B two matrices of the degree n and m
respectively, then

det(l A B) = (det(l))'.(det(.B)'
Proposition 4.ll: Let A and B be two non-singular matrices of the rank n
and m respectively, over a principal ideal domain R and let
PrAQr:D(A)=diag{d 1(A),ddA),. . .,d"(A) }
P2BQ2:D(B):diag{dr (B),dz(B),. . .,d.(B) }
be the invariant factor matrices of A and B.

Then

@,4 p).(A@ D.(qaA) - D@)a D@)
And from this we can write down the invariant factor matrix of

(A@ B) .

Let H and L be P;-group and P2-group respectively, where P1 and P2

are distinct primes. We know that:(H"L)=:(fl8=(Z)
(P1,P2) :1, so we have

:' Qr * D::' (H)@ =' (L)
Theorem 4,12: Let H and L be P;-group and P2-group respectively, where

(Pr,P2):1, t"t =- (ll) and r' (z) U. of the ranks n,m respectively.
I<('H >< L) : t<(H) <D . - .. . . (D K(-a) <D K(Z) @ - . .. . . (D K(Z)

m- n-tlmes
5- The factor group K(C,) and K(Q2-)
Proposition 5.1: The rational valued characters table of the cyclic group

Co, of the rank S+1 where p is a prime number which is denoted by (='(
Co, )), ls given as follows:

【ヽ

a

n‐tlrnes
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1(p‐

1) ‐D 0 0 0 0 0

10; pS‐
2(p_1)

pS‐
2(p¨

1) ‐ 0 0 0 0 0

pS‐ てp‐ 1) pS‐
j(D‐

1) pS‐
´
(p-1) _pS・ 0 0 0

p(p-1) p(p-l P(p‐ 1) p(p‐ 1) p(p… 1) ―p 0

D‐ 1 p_1 p_1 p_1 p_1 p_1 1

0ュ :| 1 1 1 1 1 1 1

Where its rank s*l represents the number of all distinct f-classes.
Proposition 5.2: If p is a prime number, then

D(=-( Cr, )):diag{p',p'-,, ...,p,1 }.

Remark for n=′ Fl.′,2.… .′/where′′轡α′θ″s′
j″ε′′r′

“
θS α″グ

釣∈グ,励θ4:

D(≡・(a))=D(≡
キ
(Cア|))Θ D(≡

中
(9″ ))Θ …ΘD(≡・(c"))

TheoreΠ 1 5。 3:Let p be a prime number,then:

K(Cp`)=①ΣC,
i封

Lemma 5。 4:The rational valued characters table of Q2m When m is an odd

Where 0 < r S m-1, I is the number of f-classes of C2., 01 such that

I S j S I*1 are the rational valued characters of the group Q26 and if we

denoted Ci.; the elements of =-(C,n) and hi.; the elements of H as defined by:
(c if i:l-l

L 
-) 

u J Irt.. - \"u L_c, if i+r)
And where I is the number of f-classes of Cz. .

number is given as follows:

ワ
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Theorem 5.5: Ifm is an odd number, then:

K(Qr-)=K(Cr-)@Co
Theorem 5.6: The rational valued characters table of the group Qz.XCz
when m is an odd number is given as follows:

=-(Qz.xCz): =-(Qz*) e ='(Cz)
Proo■¨

Since

=(C21~

And

by propositiOn(7),

三°
(c2)=

Then,

ス(4)=ス (4)=4(4)=0(4)=1

ZC)=CC)=1,Z(4)=ら (4)=-1

From the deinition ofQ2m× C2,CtheOrem(1)and pЮ positiOく 1)),

≡Q2m×C2=(=Q2m)Θ (≡C2)

each elementin Q2m× C2

L∫ =れ.4 ∀れεQ2m,力:∈ C2  ″=1,2,3,… ,4m,s=1,2
And each irreducible character ofQ2m× C2iS

為 =‰ //

Where‰ is an lrreducibに character ofQ2m and為 おan irreducible

character ofC2,then

和 =陥
統 霜

From prOpOSiti弧0%鰤 )

Whereら is the rationd valued ofcharacter table ofQ2m× C2

Then,

ら(4)=  Σσ(為 (礼 ))
に α′(0(/・ (4,)′ 2)

ヽ

石
，
　

つ
乃

′rl
1 1

″,

力
i

・
　

２
み

a 1
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(I)ifj=l and s=1,2

ら(ts)=   Σσ(‰ (れ ))=C(れ )・
1=C(れ

)・C(4)
σCO′(0(/1(ち 》/2)

Where C isthe rttional valued characterofQ2m。

(II)(a)ifj==2 and s=1

の(′電)=   Σσ(‰ (a))=c(れ )_1=C(れ )4(4)
σcGα′(0(z(れ 1))/2)

(b)ifj=2 and s=2

の(Ls)=  Σσ(―z(り)=―  Σσ(‰ (り )

σcて,`2′ (2(る (′ら,))ノ 2)         σc(フ
`2′

(2(/7(′ち,))/2)

=   Σσ(z(れ ))・ -1=C(a)・ -1=c(れ
)・C(a)

σcGα′(2(/7(4,》 /0)

From[I]and[II]We have   ら=α・ら
Then     ≡・(Q2m× C2)=≡

*(Q2m)Θ ≡*(C2)

5‐ The cyclic decomposition of the group K(Q2mXC2)When m iS an odd

number

Theoren1 5。 1: If m is an odd numberthen:
2          (αl+1)(α 2+1)……0"+1)-1

ZQ2mXCり=① KQ2″   ①   CO C・
,=1                 ′=1

P/0グ
Let H and U are matrices deflning ofthe fb■ owing:

　́
）

ヽ
）

H〓

I

0  。・・  0
!   0   三

0  。̈  0

Ｏ

ｏ

・

・

０

―I
Ｔ
■

０

・

・

・

０

0 0 -1 1

Such that(I)iS an identical matr破 of degree the matr破 ≡
*(Cm)and(…

I)iS an identical matr破 and of all their elements multiplied(… )and the
matrix of≡

*(Q2m×
C2)deflning by theorem(11)。

U〓

レ

Ｔ
■

丁
■

１

０

。

・

・

０

Ｔ
■

０

０

　

　

　

・

１

０

。

・

・

０

０

０

０

０

0  0

1  0
０

０

０

０

０

０

H H

0 ―H

U 0

U ‐U

つ
つ

０
０

E 0

0 F

.=-(Qr.xcr).
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Such that E and F ofdegree H and U
The invariant factors of the matrix =-(Qz,XC2) it's the same invariant

factors of the matrices E and F so as will the proof depending on m
The first cose: if m is a prime number

m:p, then
8   8   0   0 01  1  -4  -4   0   0  0

Such as E:-2F
And we will defined two matrices L, and Rr, such that:And we will defined two matrices L,
[rzo ool [r o o ool

,,=lr ; r r rl,-,=l';' r r : :l
L:::;tl L: t';';tl

^

Such that

Lp・ E.Rp=diag{8P,-4,4P,‐ 2,2}

Lp・ Fo Rp〓 diag{‐ 4p,2,-2p,1,-1}

K(Q2p× C2)=6K(C2p)6C4①  C8
j=1              ,‐

1

2

=① K(Q2p)① C4① C8
,=1

動
`sacO″

″caFa if m=ph(suCh that p is a primc number and p≠ 2 and h is

an integer positive number),then
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‐4 ‐4  -4 … ‐4  ‐4  ‐
4

2‐ 21ρ l̈)‐ 2(′―ll)‐ 2(p‐ l)‐ 21ρ‐l)‐ 2(′‐
l)

0  2″   ‐2ρ
{′

‐リ  ーlp lp― ) ‐ン(′

―〕 ‐2′
(ρ

‐
l)

0   0    1pl    ―

“

l lp―

〕-2pl lp‐ ) ‐lp: IP‐ )

2p.‐

1 ‐
2フ

ト1(ρ -1)-2/‐ 1(ρ‐
1)

0  ゲ
ヨ ー

2′
`」 (′

‐
1)

０

０

。
‥

０

０

・
‥

０

　

０

0 0 …・ …・ 0

０

０

・
‥

０

０

０

０

０

０

０

　

０

0 0 …・ …。 O

‐2 ‐2  ‐2 … -2  ‐2  ‐2

1‐
(′

‐|)‐
(′

‐1) ‐
(ρ

‐1)‐
(′

‐l)―
(′

-1)

0    ′    
‐
′(′

‐1)    ‐′(′

‐1)  ‐
P(′

‐l)   ―P(′
―

l)

0    0      p:       ‐′'(′
‐l) ‐″

:(′ -1)  ―′
:(′

-1)

|     |                              |          :

0 0    0 ′
1‐1 ‐

′
1‐

'(′

‐1)¨ ′・
:(′―

l)

0   0          0    0      ′・
1   ‐

′・
l(′ ~l)

０

　

０

・
‥
　

０

　

０

0 0 0 O  C)  ‐ ‐ ‐   0

Such as E′ヵ==_2 'p力 'For all」
E′ヵand F,ヵ of degrec(2h+3),And

we will deflned two matrices五 ノ=and Rノ =Of degrec(2h+3),such that:

け

"

8 8  8 …  8   8   8
‐44(ρ‐1)4(′‐1)) 4(ρ ‐1)4(′‐り 4{ρ‐

1)

0 ‐4ρ  4ρ (′
‐l)4′ (ρ

-1)4ρ
(′
‐り 41(′ ‐

1)

0 0 ‐11  4ρ
:{ρ‐1)4ρl{ρ―り 4ρ

:{′‐
o

ウ

ル

０

０

０

０

０

０

0 0 …Ⅲ …・ 0

０

　

０

・
‥

０

　

０

０

０

０

０

０

０

0 0 …‐ …・ 0

‐22{″ -1)21P-1)) 2(′ -1)2(P― l)2{P‐ l)

0   -2p  2p{′ ―l)   2′
(′

-1) 2p {p-1)  2′
 (′
‐

|)

0   0    …2′
1     ,pl(′‐|) 2′

:(′ ‐1) 2′
:(′‐

1)

l    l      ...   ..             |        |

0 0  ,. 0 ‐
2Pl‐

1 2Pl‐2(′ _1)2ρ l‐ :{P‐
l)

0    0     ,…    0    0      -2ク
ト1   2′ 1‐1{′‐

|)

０

　

０

・
‥

０

　

０

0 0 0 0 0 0 つ

“

く
υ

０
０
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二
ρ
ヵ
=

2 -  2  2
0  - 0 -1
¨  0 -1 -1

0 0 -1   -1 -1
0 -1 -1 - -1 -1

０

０

・
‥

‥
・

０

０

０

・
‥

‥
・

０

０

０

・
‥

‥
・

０

０

０

。
‥

０

０

０

０

・
‥

‥
・

０

０

０

・
‥

‥
・

０

０

０

・
‥

‥
・

０

2  -  2  2
0  …  0 -1
- 0 -1 -1

0  0  -1 -  -1 -1
0 -1 -1 ・̈ -1 -1

0 0 0 0 0 0 1

“

pu'(p-t) o o o -l I

p"-'(p-t) o o -l I o
pu'(p-t) o o I o o

p'(p-t) o -, o o ;
p(p-r) -l I o o o

p-l I O O 0 O

loo..'ooo 0  0

０

０

・‥

Ｏ

Ｏ

０

０

０

　

０

　

・

・

・

　

０

　

０

0  0  ‐

O  O  ‐

0  0  ‐

０
　
０

・‥

・‥
　
０

ρ・
~1(′ -1) 0  0 …・ 0 -l l

ρ
ん-2(′ _1) 0  0 -・  -1 1 0

ρ
力~3(′ -1)0 0 .・ ・  1  0 0

ρ
2(′ -1) 0 -1 .・ ・ 0  0 0

′(′ -1) -1 1    0  0 0

ρ-1   1  0 …  0  0 0

1     0  0  -  0  0 0

０

　

０

・
‥
　

０

　

０

0 0 …・ …・ 0 0 00… … … 00 1

f卍

′
ヵ
=

へ
ヽ

Such that
Lon .E. Rrh:diag { 8pn, 4 po'',4 pn'',. . .,4p,4, 4pn, 2 pn-',2 pn-',. . .,2p,2,21
Lon .F. Roh:diag{ -4pn, -2pn-',-2 pn-',...,-2p,-2, -2pn, - pn-t,- pn-',...,-p,-1,-1}

K(Qronxcr): 6K(cron) 6crc) cs
r=l ,=l

a: @K(Qrr'l 6Cr@ Cs
,=l ,=l

The third case: if * -fiP,3' (such that p; is a prime numbers and pg2
j=l

and q is an integer positive numbers), then

= 
*(C,,,) = = 

*,a0,,, )8 = 
*(Cr,,, 

) 8...8 : *(Ce,- )
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・
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By the proposition(6)the tWO matrices Rland Lrake the f。 1lowing

fom:
Rl=Rpβ

 
Θ Rp2α2 Θ…Θ Rpra′

Ll=LpFI ΘLp2α2(D° Θ̈ Lprar

Lcad to make≡
*(Cm)diagonal matrix

Such that these two matrices RR″ and LRα,diagonal the matr破

≡*(CR″
)for all i=1,2,… ,r

Let R,L these two rrlatrices diagonalthe two matrices E and F

L2=(ιl)and Ll=(Ll)the elements ofmatr破 L2deining as following:

(イ1)={i11  
グリi子1キ) 羊∧  (J=1∧ノ,Flll}

Then

L2

0 …・ 0
:  0  :

0 …・ 0

０

　

・

・

・

　

０

0 …・ 0

!  0  :

0 …・ 0
L2

０

　

・

・

・

　

０

0 .…  0 0 。_ 0

L. =-(Qz^xCz). R:

, R=

E
0 -・  0
:  0  :

0 …・ 0
0 ・̈  0

:  0  :

0  ・̈  0
F

Rl

0 …・ 0

三  0  :

0 ・̈ 0

0

0

0 -・  0
三  0  :

0 …・ 0
Rl

０

　

・

・

・

　

０

0 。̈ 0 0 ... 0

matrl当部tTI凛 l翌 徹ゞW露肌」犠鮮薦1舞器f究
(8dl,4d2,… ,4dr,4dl,2d2,… ,2dr,2}and the invariant factors of the matrix F is

(4dl,2d2,。 ,̈2■,2dl,d2,… ,dr,1}and Since the invariant factors of the matr破
≡*(Q2m× C2)iS the Sum the invariant factors ofthe two matrices E and F。

Then,  K(Q2m×C2)=① K(C2m)"1→
°26C″」口

C4① C8・
,=1                      ,=1

=① K(Q2m)に
1→°260ァ J口

C4① C8・
,=1                        ,=1
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ABSTRACT
In this paper, we use homogeneous balance method to construct new

exact traveling wave solutions of nonlinear dispersive dissipative equation ,
in which the homogeneous balance method is applied to solve the Riccati
equation and the reduced nonlinear ordinary differential equation . Many
new exact traveling wave solution for some nonlinear partial differential
equation that are related to nonlinear dispersive dissipative equation for
example (KdV) and (MKdV) equations and then a comparison of the results
are presented.

INTRODUCTION
The investigation of the exact travelling wave solutions of nonlinear

partial differential equations plays an important role in the study of
nonlinear physical phenomena [ 1]. Various methods have been utilized to
explore different kinds of solutions of physical models described by
nonlinear partial differential equations [5]. Nonlinear wave phenomena of
dispersion, dissipation, diffusion, reaction and convection are very
important in nonlinear wave equations [16]. Some various method for
obtaining exact solutions of nonlinear partial differential equations have
been presented, such as inverse scattering method, direct algebraic method,
tanh function method linearized perturbation technique, the rational
expansion method and so on [6]. The homogeneous balance method is one
of the important technique for finding exact travelling wave solutions, such
as some nonlinear partial differential equations are solved by this method
Calogero Degasperis (CD) and Potential Kadomstev-Pefviashvili (PKP)
equations were solved by Yusufoglu in 2007 [5], the (2+l) dimensional
Zakharov Kuznetsov (ZK) equation was solved by Mohammed in 2007[1],
one dimensional Burgers, KdV-Burgers, Coupled Burgers and two
dimensional Burgers equations were solved by A. A. Soliman in 2008 [1],

ヤ
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the generalized Hirota-Satsuma coupled KdV system with variable
coefficients was solved by Moussa in 2009 [10], equal width wave equation
was solved by Taghizadeh in 2010 [7], and Selective nonlinear diffusion-
reaction equations was solved by Ranjit Kumer in 2010 [18]. The solutions
of the nonlinear dispersive dissipative equation possess their actual physical
application, this is the reason why so many methods have been applied to
obtain exact solutions ofthe nonlinear dispersive dissipative equation [9].

In recent years, Wang and Khalafallah used a useful homogeneous
balance (HB) method for finding exact solutions of a given nonlinear partial
differential equations. Fan used FIB method to search for backlund
transformation and similarity reduction of nonlinear partial differential
equations [7]. Fan showed that there is a close connection among the HB
method, Wiess, Tabor, Camevale (WTC) method and Clarkson, Kruskal
(CK) method [8].

In this paper, we used homogeneous balance method to construct
more general exact solutions of the nonlinear dispersive dissipative equation
and some equations which have relation with this equation such as (KdV)
and (MKdV). The rest of this paper is organized as follows : in section (2),
the algorithm of finding exact solution for nonlinear partial differential
equation by using homogeneous balance method is presented . In section(3),
we introduce the application of this method for solving nonlinear dispersive
dissipative equation, KdV and MKdV equations. Finally, in the fourth
section some conclusions are given.

Algorithm for finding exact solutions by using homogeneous balance
method

We will summarize the main steps for using homogeneous balance
method as following :

“

Step (1) : Suppose that y(x,t) - u(E) , where ( - x- pt for a given

nonlinear partial differential equation :

F (u,u,,u,,u,,,u-,u-,,...) - 0 … (1)

Then equation (l) is reduced to nonlinear ordinary differential equation :

G(7,″ ,夕

〃
,γ

″
,...)=0

Such that u in the follll:

ν(ζ )=Σ 9,ψ (ζ)

where¢ satiSfles the Riccati cquation:

/= … (2)

グζ

グ

ヘ
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.… (4)a≠ 0

し

Step(2) : Integrate the ordinary differential equation (2) once or twice if the

higher order of the derivative is odd or even respectively and put the
constants of integration to be zero.

Step(3) : Determine the value of m by balancing the highest order of the
derivative for linear term and highest order of nonlinear term in the
integrating equation.

Step(4) : Substitute equation (3) and (4) into integrating equation .

Step($ : Equat the coefficients of the powers of g' to zero to give an

algebraic system of equations then solve this system such that simple
solutions of Riccati equation yield as follows :

Case (1) : When L, = b'- 4ac > 0 :

and q,(i:0,1,2,...ln) , a,b and c are real constants.

9=券十(老霧})(十:ゴ
駆覇

Case f2)8 When△ =ら
2_4α

θ=0:

92=券~考

Case(3):When△ =ら
2_4α

ε<0:

偽=券+子 t狙 (手ζ)'Fζ
Or

仏=券子∞<子ζン0<子ζ<π・ め

Applications :

In order to illustrate the effectiveness of the proposed method , the

nonlinear dispersive dissipative equation ,KdV and MKdV are chosen as

follows :

1- Nonlinear dispersive dissipative equation:
Consider the nonlinear dispersive dissipative equation of the form [6]:

tt,+ ttl,t,+ m,l*- y (u,+ lau,),- 0, a+ 0' V+0'-7' X e R' t>0 "'(9)

If y: 0 , the equation (9) will be KdV equation :

け

… (5)

… (6)

… (7)
<`テ

ヽ
レ
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u,+ uu,+ d, tt-= 0 ...(lo)
The KdV equation is a models of a variety of nonlinear phenomena ,
including ion acoustic waves in plasmas , and shallow water waves, the
derivatives y, characterizes the time evolution of the wave propagating in

one direction ,the nonlinear term gy, describes the steepening of the wave

and the linear term u * accounts for the spreading or dispersion of the wave

[20] .To solve this equation by using homogeneous method, use step (1) of
algorithm, and suppose that :

u(x,t) - u(() where( - x-Bt ...(11)

Substitute equation (11) into equation (10),gives :

-0u'+ rnt'+ d u"'= o ...(12)

Integrating equation (12) once and put the constants of the integrating to be
zero , we obtain :

-Fu+lu'+au"-o "'(13)

By using step (3) of algorithm, balancing y' , t)" ,gives m = 2 . Hence :

u(€): .ioe,e' = q.+ q,e + q,e' ...(14)

From equation (a) and (1a) , we obtain :

u'- q,o{p'+ q,be + e,c + 2aq,rp'q 2q,bcp'+ 2q,"e \
u" - 2a'q,e'+ 3aq,bg'+ Zaq,ccp + b'q,e a bcq,+ 6a'q,e'

q l\aq,bt' + 8aq,cg'+ 4q,b'g'+ 6q,bcq + 2q,c' ...(15)

Substituting equation (14) and ( 15) into equation (13), we have :

-gq"- ?q,e - ?q,q'+ llai*zaoo,e +2qoqr92+q!e2+2qrqrp3+qrrqof* o

| 2a'q,q' + 3aq,bg' + 2aq,crp + b'q,e + bq,c + 6a'q,/ + l\aq,bg' +
8αθ9292+4ら

29292+692bθ
9+29262]=0        …(16)

Equating the coefflcient ofthe powers of¢ tO Zero,we have:

夕°:-2。+きこ+αらε91+2α 92σ
2=。  ….(1⊃

グ:一/ηl+9091+2αα 91ε +α ら291+6α 92わε=0 …(18)
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92:_/η2+7092+丁 7i+3αα 91b+8αεα 92+4ら
2α

92=° …・(19)

し

1

Q : Q,Q,+ 2a'q q,+ lOaa q,b : O

al2
,n' , I a,+ 6a' d e,: o

From equation (21) , we obtain :

Q,: -I2 a'a ' o+o

From equation (20) , we have :

Q,: -12 ab a
From equation (19) , gives :

e":F -13 b'a-8aca
From equation (18) , we obtain b:0

Hence Q,=0, Qo:F-8aca
From equation (17) , we have :

B:T(4ac)

Case (1) : The exponential solutions :

u,:( F -gaca) + (-t2a,a\(*)(

Case (2) : The rational solutions :

-l2ocLl2- 2x

…(20)

…(21)

… (22)

…(23)

…(24)

…。(25)

….(26)

| + .fi (x-Ft)
]2…

(27)

| - .JV {*- ot)

‐ …(28)

…(29)

Case(3):The periodic solutions:

ν3= (ノθ~8ασar)十 (_12α
2α

)[型:71tan(手     (χ

―/ζ′))]2

1型
与「二(χ一β)

π<丁

Or

ν4=(/7~8αεα)+ (_12α 2α
)[_聖[三ZLcot(全 [三ZL(χ_βり)]2,

一　
〕

0<型号「二くχ一βン)<π

193
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lf β〓-4αc,then we have the peHodic solutions only.

The homogeneous balance nlethod which used in this paper a110wed us to

flnd exact solutions and difFerent金 om those solutions which have obtained

by Jic in[7].

Then if γ≠ O in equttion(9),Suppose“
(χ,′)=“(0,Whe“

ζ=χ―β ,then equation(9)COnve“ S tO the ordinary difFerentid

cquation:

一

“

レ
′
+ν″

′
+αν

〃
―/(―′レ

′
+″″ν

′
)′=0      ・̈(31)

Integrating equatiOn(31)and put the constants ofintegration to be zero,we

have:

~′レ 十 ;″
2+″ ″_/Ftr′ _´ ″″

′
=0   …Gの     う

By using step(3)ofalgOrithn,balancing″
″
,夕

“

′
we obtain:

m+2=m+m+1_ m=1,hence:

“
(の =基 9,グ =9。+71夕         ・̈(33)

From equation(4)and(33)we obtain:

Z′=91α夕
2+91ら

夕 +91c

“

″
=29:α

2グ
+391αらグ +291αc¢ +91ら

2夕
+71らc  …(34)

Substituting equation(33)and(34)into equation(32),giveS:

一

“

り。一 カリ1夕 +:(五 十29。ク1夕 十 イ タ

2)+α
(2夕 lα

2夕。
+3夕 lαら夕

2     6

+2名αε¢+91ら
2夕

+α:らの_/β 91αグー/β 9ル¢―′ 91c

―〃[g。 91α グ+agib¢ +9。 91ε +9iαグ+9iらゲ+9iθ例=o… (35)

Equating the cOefFlcients ofthc powers of¢
′
to zCrO,we have:

ゲ:一β90+ぅ こ+α σlらC― /β 91ε ―/μ 9。91C=0  …(36)

グ:一β91+7。91+2α 91αc+α ab2_/β 91b― /μ 偽仏b
―/μ 91C=0                …(37)

夕
2::σ

i+30′ 91αら― /ノθ91α _μ′/9。 9!α ―/μ 9iら =0  -。 (38)

ヽ^
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cp':2a e,o'- p T aia -O

From equation (39) , gives :

2ua ,q,:T 'P'Y+o
rp

From equation (38) , we obtain

d+dbpf-Fy'
7。= 2 2

μ /

Vol.22,No。 6,2011

…(39)

Ｌ
　
μ

.… (40)

…(41)

.… (42)

…(43)

…(46)

..。 (44)

“。(45)

From equation(37),we haVe:

β=μ
/2(μ +1) 'μ

≠~1

Or

つ      α

Ⅵ
＝
＝
月

●

/=μ
β (μ+1)

, μ≠‐1

From equation(36),giveS:

△ =(ら
2_4αc)=/2(μ

+1)2 ' 
μ≠‐1,γ ≠0

△==(b2__4ασ)==1ら表:`:15「    '  
μ≠‐1'α≠0

Case(1):If△>og市eS exponential solutions as follows:

π
<百

Case(2):If△ =0,giVes rational solutions as follows:

Z2=型望写等∠2+省子(壬―去)   …0
Case(3卜 If△ <0,giveS periodic solutions as follows:

（
）

鴻      (χ

一夕)

く
υ

∩
ン

.… (48)



<π超 L(χ _フa)
2

These solutions which we obtain above are new , more general and different
from those solutions which obtained by Guoliang in [6] .

2- The (f+1) dimensional nonlinear dispersive equation :

Consider the general form of (1+l) dimensional nonlinear dispersive
equation [20] in the form :

γ′_α 夕
2夕

χ十夕菫=0
where o is a nonzero positive constant . This equation is called modified
KdV equation , which a rises in the process of understanding the role of
nonlinear dispersion and in the formation of structures like liquid drops ,
and it exhibits compaction , soliton with compact support [a] . To solve this
equation,suppose that:

α(χ,′)=夕(ζ)Whereζ =χ一β

Substitute equation(51)intO equation(50),giVes the ordinary differential

equation:

一βレ
/―

ο″
22/+ν″

=0               …。(52)
integrating equation(52),once and put the constants of integration to be

zero,glves:

_βレ_争ν3+ν″=。
Now,balance ν

3,z〃
to giVe m=1.Hence

l   '  +719'91≠
0ν(ζ)=′乳

g′ 9=90
substitute equation(54)and(34)into equation(53),we obtain:

一β(9。 +gl夕 )一争[こ+3反 91¢ +39。グ¢
2+ゲ¢3]+291α293+

3 q,abg'+ Z q,ace + q,b'(p * e,bc : O
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4

Or

0< …。(49)

.… (50)

… (51)

…(53)

…。(54)
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equating the coefflcients powers of¢ to zerO,glves:

¢:一

“
り。―争反+71bσ =0

ρ:一

“

り1-α ?:71+2 91αε+71b2=0

¢ :一α 907i+3 91αb=0

ρ:子ゲ+2 aα
2=。

From equation(59),we have:

71=平
」5α

From equation(58),giveS・

名=争√
From equation (57) , we obtain :

-2P -(b'-4ac)-6
Equation (56) is vanished identically.

Case (1) : If 4:b'-4ac>0,
follows :

the exponential solutions as

Vol.22,No.6,2011

…(56)

…(57)

…(58)

…(59)

…(60)

…(61)

… (62)

glves

笏=争
√

+(存 の [券+(子 X置
メ 霧+(傷 α)[芳+(サ )(

Case (2) : If 7\ = b'- 4AC _ Q , gives the rational solutions as follows :

ν2=~」号子(士)'α≠6

)]… (63)

…(64)

if A -S , then u - A which is the trivial solution '
x

Case (3) : If 6 = b'- 4ac < 0 , gives the periodic solutions as follows :

,,: + E - ( F, ) t -fi + *'*,, *, x- Bt) ) t

Where

（　
）

卜
`『

二(χ一β)|く ,
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ν4=万~√ +(√α)[ぅ」|―‐・::「

Lcot(平
    (χ

―βt))]

Where

0<型
宅「

1(χ 一ρ r)<π …(66)

●

The method used in this paper is straightforward and give exact and general
solutions such that the solutions which we obtain above are different from
those solutions which obtained by Elsayed in [a].

CONCLUSION
In this paper , w€ have new exact solutions of the nonlinear

dispersive - dissipative , KdV and MKdV equations by using homogeneous
balance method then we noted three important points as follows :

First : The value of m will be determine by balancing the highest order
derivative of the linear term with the highest order of the nonlinear term,
and we remarkable the value of m of nonlinear dispersive dissipative and
MKdV are equal ( such that it is equal to one ) .

Second : This method is more usually used in the case where the odd and
even partial differential terms exist simultaneously but the other methods
don't used if its exist for example modified F-expansion method , and cos-
sine method etc.

Third : The properties of the shapes in the solution which we obtain by this
method new and more general such as of the form exponential solutions ,
rational solutions and periodic solutions .

This method is straightforward and concise , and it is a powerful method for
applying to other nonlinear partial differential equations to find exact
solutions.
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ABSTRACT
In this paper we study strongly S‐ prime submodules.Also several results are

given to show the relationships between these classes of submodules and

other related concepts.

INTRODUCTION
Let R be a commutat市 e ring with unity and let M be an R‐module.A

propersubmodule N of M is called prime if whenever r c m{o),m∈ M,r
m c N implies m∈ N orr c IN:M]where IN;M]={rCR:rM⊆ N},[1]・ A
proper submodule N of M is called S― prime if whenever f∈ END(M),mc
M,スm)∈ N implies m∈ N or〈M)⊆ N,[2].Also in[3]studied s_prime

submodule. Every S―prirne submodule is prirne submodule but not

conversely,[2],[3].A proper submodule N of an R‐ module M is called

strongly prime if whenever r≠ 0,r ∈R,m∈ M,rm∈ N implies m c N,

[4].It f0110Ws that every strongly prime submodule is prime,but not
conversely,[4].G.G五 ngoroglu in[2]gave the f01lowing deflnition:a proper

submodule N of M is called S‐ strongly prime if whenever f∈ End(M)

m∈ M such that lm)∈ N implies m c N.In fact he must say that fis a

nonzero mappingo We shall call such submodule strongly S‐ priine because

these class of submodules includes the class of S― prirne submodule,

moreover we show thatthis class of submodule is independent with the class

of strongly priFne Submodules.

Our airn is to investigate strongly S‐ prirne submodules. Some interset

results are obtained such as a prirne multiplication module is quasi¨

Dedekined(see,cOr.1.5).

1¨ Basic Properties of Strongly S‐ Prilne Submodules

ln this section, we give some basic results about strongly S… priine

submodule.Also,we study the behaviour of strongly S― prirne submodules in

certain class ofrnodules.

ヘ
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Strongly S-Prime Submodules

Inaam
Definition 1.1: [4]

A proper submodule N of an R-module M is called strongly S-prime if
whenever f e End(M) f* 0, m € M such that (m) e N implies m € N.

Remarks and Examples 1.2:
1- It is clear that every strongly S-prime submodule is S-prime. The
converse is not true as the following example shows.

If N = (r) c Za, N is S-prime, [3].
However, definef:Za,--+Zq by f(i) :2;,V ie Zq. It is clearthat f * 0
and (i): 7 eN, but I E N. Thus N is not strongly S-prime.
2- If M is a simple R-module, then (0) is shongly S-prime submodule. For
this, let f e End(M), f * 0, m e M such that (m) : 0. Suppose m * 0, then
<m> : M and so f(M) : 0 which is a contradiction.
3- The concepts strongly S-prime submodule and strongly prime submodule
are different, as these examples show.
a- Let M : Z@Z as Z-module, N: {0}@2. Lett e Z,r *0.|f (a,b) e Z@Z
such that r(a,b) e l0\@2, then ra:0, so a = 0. Thus (a,b) e {0}@2. Thus N
is strongly prime. But N is not strongly S-prime, for this, let f:M ---+ M
defined by f(a,b) : (0,b) for all (a,b) e M. Hence t(1,2): (0,2) e N but (1,2)

eN.
b- (0) in the simple Z-module 4 G is prime) is strongly S-prime by part
(2). But It is not strongly prime, since p.i : 0, but i e(o ).
4- Let N < M. N (as R-submodule of M) is strongly S-prime iff N (as

R:R/annM-submodule of M) is strongly S-prime.
5- Zr- u Z-module has no strongly S-prime submodule because it has no

prime submodule.

Recall that a nonzero module M is called quasi-Dedekind if
Uoml$,u1:0 for all nonzero submodule of M. Equivalently, M is quasi-.N,
Dedekind iffor any f e End(M), f+ 0, then ker f: {0} (i.e. f is l-l), [5].

Proposition 1.3:
Let M be a nonzero R-module. The following statements are equivalent:
l- M is quasi-Dedekind
2- {0} is strongly S-prime
3- {0} is S-prime.
Proof: 1=2Letf e End(M),f+0,m e M. If(m) e {0},thatis(m):0.
Hence m : 0, since M is quasi-Dedekind.
2 ) 3lt is clear.
3 = I Let f e End(M), and f + 0. If (m):0. Since (0) is S-prime, then m:
0 or (M) c {0} (i.e. f :0). But f * 0, so m:0, that is M is quasi-Dedekind.

^
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Notes 1.4:
1- By Prop. 1.3, we have S-prime modules equivalent to quasi-Dedekind,
where an R-module is S-prime if {0} is S-prime submodule, [3].
2- (0) is the only strongly S-prime submodule of Q. Notice that it is well-
known that Q as Z-module is quasi-Dedekind. So {0} is strongly S-prime by
prop. 1.3. But Q has no nontrivial prime submodule, so Q has no nontrivial
strongly S-prime.

Recall that an R-module M is called multiplication if for each N ( M,
there exists an ideal I of R such that N : IM. Equivalently, M is

multiplication if for each N < M, N: [N:M]M, [6].

Corollary 1.5:
Let M be a nonzero multiplication R-module. Then the following

statements are equivalent:
1- M is quasi-Dedekind.
2- {0} is strongly S-prime.
3- {0} is S-prime.
4- {0} is prime (that is; M is a prime module).
Proof: I a2 e3,by prop. 1.3

3 o 4, by (3, Lemma 2.1.22).

Corollary 1.6:
Let M be a nonzero cyclic R-module. Then the following are

equivalent:
1- M is quasi-Dedekind.
2- {0} is strongly S-prime.
3- {0} is S-prime.
4- {0} is prime (i.e. M is a prime module).

Proposition 1.7:
If M is a multiplication R-module. Then M has no notrivial strongly

S-prime submodule.
Proof: Let0 +N<M suchthatN is strongly S-prime R-submodule, soN is
strongly S-prime (R -submodule), where [ : VannM. Since N < M, lxe M,
x€N.
We claim that [N:M] : (0). For this, suppose there exists i : r * annM + o

suchthat ie[N-M], hencerMcN. But i +0 implies r e annM, sorM+0.
R

Define f:M--+ M by (m) : rm for all m e M. Hence f+ 0 and (x) e N
and since N is strongly S-prime, x € N which is a contradiction. Thus N :
[N:M]M:0M: (0).

R

203
ヘ
ワ



Strongly S-Prime Submodules

Inaam
Recall that an R-module is called cohopfian if for every f e End(M), f

is 1-1, then f is an isomorphism, [7]. It is well known every artinian moAuie
is cohopfian.

Proposition 1.8:
Let M be a cohopfian such that (0) is strongly S-prime submodule.

Then every nonzero f e End(M) is an isomorphism.
Proof: By Prop. 1.3, M is quasi-Dedekind, so for every f e End(M), f * 0,
then f is monomorphism and since M is cohpfian, f is an isomorphism.

Recall that an R-module M is called scalar if for every f e End(M), 3
r e R, r * 0 such that (m): rm for all r e R, [8].

Proposition 1.9:
Let M be a scalar R-module, N < M. Then

1- If N is strongly prime, then N is strongly S-prime.
2- N is S-prime iffN is prime.
Proof: 1- Let f e End(M), f * 0, m e M such thar (m) e N. Since M is
scalar, J r e R, r + 0 such that f(x) = rx. Hence (m) = rm e N. ButN is
strongly prime, so m e N.
2- Obviously, N is S-prime implies N is prime. Now, if N is prime. Let f e
End(M), m e M such that (m) e N. Since M is scalar, 3 r e R, r * O such
that (x): rx for all x e M. Thus f(m): rm e N. But N is prime, so either m
e N or rM E N. Thus either m e N or (M) c N. Therefore N is S-prime.

The converse of Prop.l.9 (l) is not true, even M is scalar (see Rem
and Ex. 1.2 (3) b).

Recall that a submodule N of an R-module is said to be relatively
divisible (S-relatively divisible) denoted by RD (S-RD) if rMnN : rN for
each r e R, (f(M) n N = f(N) for all f e End(M)), [3], [9] respectively.

It is clear that (0), M are RD and S-RD submodules.

Remarks 1.10:
1- Every S-RD submodule of a module is RD-submodule.
2-Every RD-submodule of a scalar module is S-RD submodule, hence every
RD-submodule of finitely generated multiplication (or cyclic) is S-RD
submodule, since every finitely generated multiplication module is scalar
module.
Proof: Is obvious, so is omitted.

Recall that a submodule N of an R-module M is called fully invariant
if (N) c N for all f e End(M), [9].

`
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Proposition 1.11:
Every fully invariant strongly S-prime submodule of a module M is S-

RD submodule.
Proof: Let N a M, N is fully invariant strongly S-prime. Let f e End(M), if
f :0, then it is clear that (M) 

^ 
N: (N). If f + 0. Since N is fully invariant,

f(N) c N and so f(N) s (M)nN. Now let y e f(M)nN, then y : f(m) e N
for some m e M. But N is strongly S-prime, so m e N, thus f(m) c f(N).

Therefore f(M) n N g f(N).
Proposition 1.12:

Let M be a quasi-Dedekind R-module. Then every proper S-RD

submodule of M is strongly S-prime.

Proof: Let N be a proper S-RD submodule of M. Assume f e End(M), f * 0

and f(m) e N for some m e M. Hence (m) . f(M) n N. But N is an S-RD

submodule, so (m) . fQ.I) and hence (m) : f(n) for some n e N. This

implies m - n e ker f. On the other hand, M is quasi-Dedekind, so ker f :
{0}. It is follows that m: n. Thus m e N and N is strongly S-prime.

Recall that if M is a module over integral domain R, then T(M) : {m
e M: I r e R, r # 0, fi:0), T(M) is called torsion submodule if M: T(M),
M is called torsion module and if 0 : T(M), M is called torsion free, [10].

It is easy to see that every strongly prime submodule in a torsion
module is strongly S-prime.

Proposition 1.13:
Let M be a module over integral domain R. If (0) is strongly S-prime

then T(M) is a strongly S-prime, provided T(M) * M.
Proof: Let f e End(M),f +0. Assume (m) . T(M) for some m e M. Then

there exists r e R, r+0 suchthat r.f(m):0. Hence (rm):0. But (0) is
strongly S-prime, so rrn : 0; that m e T(M). Hence T(M) is strongly S-

prime.

Now we look our attention for modules which have no nontrivial
strongly S-prime submodule.

Proposition 1.14:
Let M be a faithful module over integral domain R. If M is a torsion

module, then M has no nontrivial strongly S-prime.

Proof: AssumeN<M,N+0 andN is strongly S-prime. SinceN<M,3 x
€ M,x e N. ButM:T(M), sothereexists r e R,r*0suchthat0:rx.
Define f: M-+ M by f(m) : rm for all m € M, hence f(x) : rx : 0 e N.

Since M is faithful, f* 0 and so x € N, Since N is strongly S-prime, which is
a contradiction.

・
）
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Note r.l5: 
rnaam

If M is a divisible torsion module over integral domain, then (0) is the
only strongly S-prime submodule of M.
Proof: By 13, Prop.2.l.7), (0) is the only S-prime submodule of M. This
implies (0) is strongly S-prime (see Prop.1.3). Hence (0) is the only strongly
S-prime of M by 1.2 (l).

Recall that an ideal I ofR is called essential (large) in R (denoted by I
< 

"R) 
ifl 

^ 
J * 0 for any nonzero ideal J ofR, [l l].

Recall that if M is an R-module, then {m e M:anr1(m)<R} is called a
singular submodule of and is denoted by Z(M). If M : Z(M), then M is
singular and if Z(M) :0, then M is called a nonsingular module, [11].

Proposition 1.16:
Let M be an R-module such that (0) is strongly S-prime, then Z(M) is

strongly S-prime provided Z(M) +M.
Proof: If Z(M):(0) then nothing to prove.
ItZ(M) * (0). Assume f e End(M), f * 0 such that f(m) e Z(M) for some m
e M. Hence annp(m) <" R and so for every r eR, r * 0, f t e R, t + 0 such
that 0 + tr e ann(m). Then f(trm) : 0 and so (tr)m = 0, since (0) is strongly
S-prime. It follows that 0 * tr e ann(m) and so m e Z(M).

2- More about Strongly S-Prime Submodules:
In this section, several fundamental properties of strongly S-prime

submodules are given.

Proposition 2.1:
Let M be an R-module, N < M, I < R. If p is a strongly S-prime

submodule such that IN E P, then N c P, provided I y' anrM.
Proof: Letx e N. Sincel y' anrM,3 a e I anda eannM.Definef:M---r
M by f(m) : am for all m e N, it is clear that f * 0 and (x) = ax e IN c p.
But P is strongly S-prime, so x e P. Thus N c P.

Proposition 2.2:
Let M be and R-module, let g e End(M), g + 0. IfN is a strongly S-

prime submodule and N is fully invariant. then Q-t(N) is a strongly S-prime.
Proof: Let f e End(M) and f + 0 such that f(m) e {'tN). Hence {((m)) e
N. Since $ + 0 and N is strongly S-prime, (m) e N and again f + 0, N is
strongly S-prime, then m e N. But N is fully invariant, so ON) c N; that is
N g O''N).Hence m € O''N) which implies O''(N) i. strongly S-prime.

“
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Recall that an R-module M is called A-projective (where A is an R-

module) if for every X < A and every homomorphism 0: M $ can be'x
lifted to a homomorphism V: M 

-> 
M, [12]. If M is A-projective for each

R-module A. M is called projective.

Theorem 2.3:
Let f:M -----+ M' be an epimorphism and let N < M such that ker f S

N. If N is strongly S-prime, then f(I.t) is strongly S-prime, provided M' is M-
projective.
Proof: Let h:M'->M', h+0 and let m'€M'such that h(m')e f(N). Since f is
an epimorphism there exists m e M and f(m) : m'. Since M'- M projective,

I k: M'--) M such that f"k: h.

ButM +M' + M, so l{'

0 : (k" 0(m) : k(f(m)) : k(M') : 0; *' .tr^rt ,q

that is k: 0 and so fok: h: 0 which is a contradiction. " .[, - 
r rts-

Now f [(k.f Xm)] : (f.kX(m)) : h(m') € f(N), hence f ((k"f )(m)) : f(n)
for some n e N. This implies (k.fXm) - n € ker fc N and so (k"f)(m) e

N. Since k.f+ 0 and N is strongly S-prime, m € N which yields f(m) : m' e
f(N). Thus f(N) is strongly S-prime.

Corollary 2.4:
Let M be an R-module, let K < N< M and N is strongly S-prime. Then

I is strongly S-p ' M 'led that Y it M-projectiveK eJ ^rlmern r,provl( K

Proposition 2.5:
Let M be an R-module and let K < N < M and K is fully invariant. If

K and ) ur. strongly S-prime in M, { ,.rp..tively, then N is strongly S-------K-eJ-fNtJ

prime in M.
Proof: Let f: M--+ M, and f + 0. If f(m) e N for some m e M. To prove

meN.
Define r*,Y-+Y u, fx(x + K): (x) + K for all x + K in $.It is easy

KKJ\K
to see that fr is well-defined. Now if fx :0, then fr(m + K): f(m) + K; that

is(m) e K.ButKisstrongly S-primeinM, som € KcN. Thusm e N. If

一　
〕

"

（
）
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.Ml- t ano - ls
N

M―¬ご―→M湘
e,

^

Inaam

,≠ 0,then l■ (ln+K)=〈m)+Kc 
螢

.HOWever:l isstronglyS‐ priine in

¥,SOmttKc tt andthSimメ
ts m CN.Thus Nも strong,S‐ p五me.

Propositiom 2.6:

Let M be a proieCtiVe R‐module.IfN is a strOngly S‐ priine,thenミ
l iS

a quasi‐Dcdckind R‐ module

Proo■  To prove ¥ is quasi‐ Dedekind,we shan prove any endomorphism

On¥iS either zeЮ  mapping or l… 1,ld■
¥―→¥and f≠

0・

Since M is pr● ect市e there e対sts h:M→ M such that πoh=fo π,where π
is the natural projection.

Hence for any m € M,
(n"h)(m): n(h(m)) : h(m) + N

= (f.r)(m) : (m + N).

If f (x + N) : 0y : N for some x + f.r in $, then h(x) + N :
N

N and hence h(x) e N.

h ≠ 0 (if h = 0, then f(¥)= o¥ WhiCh iS a

xcN,since N is strongly s_prime Thus x+N=

^

But we can see easily

contradiction)Hence

N=oM,and so that fis
N

quasi-dedekind. ^

For a partial answer for the converse of Prop. 2.6 we have the following:

Proposition 2.7:

Let N < M such that N is fully invariant such that Y i, a quusi-

Dedekind R-module. Then N is S-prime.
Proof: Let f e End(M) and (m) e N for some m e M. Define g:

Y--Y byg(x+N)=f(x)+N, Vx e M. giswelt-defined. tfg:0,then
N
(M) cN. Ifg+ 0, then g is 1-1 and hence g(m+N) = (m) +N =N implies
that m + N: N; that is m e N. Thus N is S-prime.

Recall that an R-module M is A-injective (where A is an R-module) if
for every X < M, any homomorphism $ : X -----+ M can be extended to a

０
０

ハ
υ

つ
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homomorphism V: A 
-+ 

X, (8), (13). If M is M-injective M is called

quasi-injective, [8].

Proposition 2.8:
Let K be a strongly S-prime submodule of an R-module M and let

N<M which is M-injective. Then either N c K or K n N is strongly S-prime

in N.
Proof: Suppose Ny'K.Hence KnN cN. Let f eEnd(N),f + 0, x e N such

that〈X)∈ K∩No Since N is M― 珂 eCtiVe,

∃h:M― N such that hoi=f

lt is clear that h≠ 0,since f≠ 0.

Now,M一 二→N―二→>M,so
ioh c End(M)and ioh≠ 0.

(iOh)(X)=i(h(X))
=h(x)∈ N
=(hoi)(X)=【 X)∈ K∩N⊆ K.

Thus (i.h)(x)eK. But K is strongly S-prime, so x € K and hence x e KnN.
Therefore KnN is strongly S-prime.

Corollary 2.9:
Let K be a strongly S-prime submodule of a quasi-injective R-module

M, and let N < M. Then either N c K or KnN is strongly S-prime in N.

Next we turn our attention to direct sum of strongly S-prime
submodules.

First we have the following:
Proposition 2.10:

Let N1 ( Mr, N2 < M2. If Nr @ N2 is a strongly S-prime in M :
M1@M2, then N1, N2 are strongly S-prime in Mr and M2 respectively.

Proof: Letf: Mr#Mz,f +0,g: Mr-)}l{z,E+0andletmr e M1,ttt2

€ Mz such that f(m,) e Nr, g(mz) c Nz. Define h: Mr@M21MrOMz by

h(Xl,X2)=(IXl),g(X2)), ∀ (Xl,X2)∈ Ml①M2・ It iS clear that h is well…

defined, h + 0 and h(m1,mr) € N1@N2. Since Nr@Nz is strongly S-prime, so

(mr,mz) e N1ON2. Thus lrlr € Nr and m2 e N2.

Remark 2.llz
The converse of Prop. 2.10 is not true in general, for example (0) in

25 and(0) in Z are strongly S-prime in25,Zrespectively, but {(0,0)} : (0)
+ (0) is not strongly S-prime inZ5@2.

Ｎ

Ｉ
Ｉ
Ｉ
↓
Ｎ

ρ
ｌ
Ｔ
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ora elri gse fu;1il1 dli 61.S1Jl a-].;r 1-D: .rJlS,",'Uo i-.!.,1r Jl LJlLll glrr1."l .(I\tr-)
'Ur-- c O-lSl Lri' +:i Jl cj.-!b (MSE) ttilt c-,t*,,.,;^ I .,-lio !l rts-)t, cr.lrill

c.,$l ets-l e Ji.:3Yl -.,.il1 d Modified El- Sayyad i1;ll illr g. -u+ .1rL

.ey! {F'ulr< c Ors ir;- Ll; .i-.ui<rl c,ull eb-l 6. ML Ol: aL#b'.Ju,t..ll

.VIL i LlEiYl ,5a 1;,#ll 'gt;Jl illr cr.,lS t-Ui:t c.,t-.,.1. t ,.l+,,rJ.

ABSTRACT
This paper is concerned with the comparison of some estimators for the
scale parameter d of the Rayleigh distribution by applying the Bayes'
estimators under different loss functions (using Jeffrey prior information) in
addition of the Maximum likelihood estimator (ML). The comparison was

based on a Monte Carlo study. Through the simulation study comparison
was made on the performance of these estimators with respect to the mean
square error (MSE) and reach to, if c is small, the Bayes estimator with
modified El- Sayyad loss function is the best estimator with small and
medium samples size and ML with large samples size. As c become large

based upon the squared error loss function was the best estimator then ML.

INTRODUCTION
Siddique (1962) discussed the origin and properties of the Rayleigh

distribution. Polovko (1968) and Dyer and Whisenand (1973) noted the

importance of this distribution in electro vacuum devices and
communication engineering. Dey and Das (2007) obtained Bayesian
predictive intervals of the parameter of Rayleigh distribution. [3]
In Bayesian analysis, the unknown parameter I is regarded as being the

value of a random variable from a given probability distribution, with the
knowledge of some information about the value of I prior to observing the

data x1, X2... X,, The object of the present paper is to obtain Bayesian
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Comparison of the Bayesian Estimations under Different Loss Function and
Maximum Likelihood Estimation for Rayleigh Distribution

Huda
estimates of the parameter A of the Rayleigh distribution, using Jeffrey prior
under four loss functions and the Maximum liketihood estimator (ML). In
this paper, we mainly consider different estimators and compare their
perfonnance through Monte-Carlo simulation. The efficiency of the four
Bayes estimators and ML estimator compared according to the mean square
error (MSE).

The Bayesian Approach
Suppose that n items have an independent and identically distributed

Rayleigh each having unknown parameter (8), the probability density
function of the Rayleigh distribution is given by: [6]

.      .2

ノ(χ′θ)=:χ θ
~丁

, t>0,θ >0 (1)

defined as usingLet us assume that 0 has non-informative prior density
Jeffrey prior information g(8) which given by:

s(il "*
The posterior distribution of0 given random sample: X: (x,, x2, . .. , xn) is:

λOI⇒ = (3)

f停)詳ΠLl・ a

Let:
t-n2

"e
After substitution we find that:

ll(θ lχ)=
-(rLr,r,t)n"-' ,

θ'1+`「 (■ +c-1)

Loss Functions
In Bayesian estimation, we consider four types of loss functions [4]:
(i) Squared-Error Loss Function:

L,(,0,0) :10 - o).

(ii) Modified Squared-Error Loss Function:
I -^ -.1L"p,e) = P,te - er 

)

(iii) El-Sayyad's Loss Function:

′ σ>0 (2)

―¥dθ

輝

一
θ一
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4@,e) = [ar(S,'- s,]']

(iv) Modified El-Sayyad's Loss Function:

r.,{'S,a) : { ; }'- r Inii ) -,

Boyes Estimators
According to the above mentioned loss

corresponding Bayes' estimators for e

Vol.22,No.6,2011

functions, we drive the
using Risk function

R〔」―θ)Where:[1]
R〔θ―θ)= F[L(jiθ)]

(i) With squared error loss function, the coresponding Bayes estimator for 0
with posterior distribution (3) comes out as:

e,{d - s) : r[r,{a, e}1x] : I tu - s)' e(Blx) dg

s

Let:

(4)

■
）

θご↓θ√
■

たθ

ｒ

ｉ

ｒ

Ｊ

ｏ

〓珂θＦ〓
一θ

θ

”
ｆ

ｉ

ｆ
ゴ
。

〓
θ^

‐

ド摯・ε~1   ~〔ΣLュ ■F)
ごT

(Σ::Ll・「〕れ・ε~1    ∫=

(5)

"

甲
=0‐ ,then the]Bayes estimator is:

θ=■
r「〔準■ξ-1)

dθ
―〔ΣI卜lχ∫)"+C~1ぼ  t「

ξ計壼il

Let:

T=ΣL.X『
‐・      θ

On simpliflcation,we get,

長品          1・
ε」

δl=褥
(ii)With mOdined squared error loss function,the corresponding Bayes
estimator for O with posterior distribution(3)comeS Out as:

撻

R](」 ―θ)=F[ム
=(θ `θ)IX]=∫ θ'(θ ―θ)i l(θ lJ呻 ごθ

0

By b伍n3Ψ =0

We flnd that:
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= Et8'+11x1
t):-- Elq"lx1
where, e[br1'1 - l' 0,h(9lx) d0

By acting in a similar manner as in (i) and after few steps we get:

E[A'W]: (xil."jl-l'Jrt.'-'-rl 
(6)

Similarly,
/sn ^-z'rr+1Elr'*'trt:G}=r{j}f:-! (7)

From (6) and (7), we find that:

6_ _ Ell,,i (8) 
^"l - (n*c- 

"-:l
(iii) With El- Sayyad loss function, the corresponding Bayes estimators for
6 with posterior distribution 

_(3 
) come out as:

R3(e- 6) -- z[1,(6,e)W)= I t,@, -e,)'! n1e61ae
0

For simplicity, let us assume that I = .l and by letting:

∂ι3(aθ )=。
∂θ

^ /E [8'-1l.rl \1"
We find that: , = l,;irtrl-'l -

From (5) and (7) we find:

5i 
: tQi{o-"II:;=::]'' = {ri,=,,;) [r:::-:r]'/'

(iv) With modified El- Sayyad loss function, the corresponding Bayes
estimator for 0 with posterior distribution (3) comes out as:

R4(σ ~θ
)=E[ι4(aθ)lxl=∫

|(卜

r_rl・2(:)-11た(θ
pO″

0

By letting:

蝉 =0
∂θ
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We reach to:

θrE[J午 |]=1
Where:

E齢‡χ:=ギまた(θ‡尋慮θ
And by rnaking sillnilar substitution as above

「
(・ ■f■ γ-1)

軽聾.・ )ヤ「 ←■ご―■)

Hence,

θ4‐3 CΣ卜lχF)I「
:書ギif:を,It/『

we get:

Vol。 22,No。

`,2011

(10)

1渉 lXl=

・
）

3. Moximum Likelihood Estimator
Given xl , x2,..., xn a random sample of size n from Rayleigh distribution,
we consider estimation by the method of maximum likelihood. The log-
likelihood for a random sample from (l) is:
Inl(x,S) : nIn 2 -nlnfr+ILrlnx, -Ei'=,t,t19 (ll)
dirr r,h,#i _ -l: t ILr*l

aaggz
Setting this expression to zero and solving the equation yields the maximum
likelihood
Estimator of 6 parameter:

,1

6*0, : {f oil 7"
i- i

4. Simulation Results
The simulation program is written by using QBASIC and it has been

performed to compare the four Bayes estimation and ML estimator
depending on Mean Square Errors (MSE)) to compare the efficiency of the
four estimators, as follows:

,tf-ss(oi : Ei='{6. - g}'

Where I is the number of replications.
We generated I : 2000 samples of sizes n : 25, 50, 100 from the

Rayleigh distributionwith 8:0.5,3, using c:1,3 and r:2,5. The mean

squared errors (MSE's) were calculated. The results of the simulation study
are reported in the following tables:

‐

ヽ
じ
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Table 18 MSE ofestimated parameter of Rり ″rig力 ″′S″ル″Jliο″with

c=f,″ =2

″ θ

卜ISE

θtri θl θぅ θ3 θ.

25
0.5 0.01048 0.O1174 0.01793 0.O1585 0.01021

3 0.37741 0.42256 0.64551 0.57048 0.36741

50
0.5 0.00516 0.00547 0.00686 0.00641 0.00508

3 0.18561 0.19707 0.24692 0.23083 0.18282

100
0.5 0.00255 0.00262 0.00293 0.00283 0.00253

3 0.09175 0.09433 0.10550 0.10193 0.09116

Table 2:MSE ofestimated parameter ofRり′′rig力 ″iSrrib〃′′0″ with

c:3,r=2

″ θ

卜ISE

θ‖ι θl θ, θ3 θ4

25
0.5 0.01048 0.01012 0.01174 0.01099 0.01086

，
フ 0.37741 0.36440 0.42256 0.39571 0.39104

50
0.5 0.00516 0.00505 0.00547 0.00529 0.00524

3 0.18561 0.18181 0.19707 0.19035 0.18861

100
0.5 0.00255 0.00253 0.00262 0.00258 0.00259

3 0.09175 0.09102 0.09433 0.09281 0.09315

Table 3:MSE ofestimated parameter ofRり′′rig力 ″iSrrめ
“
″ο″with

c=f,″ 〓5

″ θ

ⅣISE

θ
l′ι θl θぅ θ3 θ4

25
0.5 0.01048 0.01174 0.04240 0.02388 0.01045

3 0.37741 0.42256 1.52627 0.85954 0.37616

50
0.5 0.00516 0.00547 0.01132 0.00802 0.00513

3 0.18561 0.19707 0.40748 0.28863 0.18470

100
0.5 0.00255 0.00262 0.00387 0.00318 0.00256

3 0.09175 0.09433 0.13918 0.11444 0.09201

216



Al-Mustansiriyah J. Sci Vol。 22,No。 6,2011

Table 4: MSE of estimated parameter of Rayleigh distribution with
C:3rr:5

“

θ

ⅣISE

θifi
一θ θ^ 一θ θ.

25
0。 5 0.01048 0.01012 0.02355 0.01425 0.01269

3 0.37741 0.36440 0.84794 0.51316 0.45683

50
0.5 0.00516 0.00505 0.00799 0.00605 0.00578

3
0。 18561 0。 18181 0。28761 0。21766 0.20800

100
0.5 0.00255 0.00253 0.00318 0.00275 0.00275

3 0.09175 0,09102 0.11433 0.09893 0.09882

It appears from tables 1 and 3 where c : I and r : 2, 5 the best

estimator was S* which represented Bayes estimator for I with modified El-

Sayyad loss function. It followed by the Maximum Likelihood Estimator
($ul) , and then the squared error loss function $= in the third order.

The results in tables 2, 4 showed that the best estimator was the squared

error loss function $1, followed by Maximum Likelihood Estimator, and

then Su (modified El- Sayyad loss function),

In general, we can say that, if c is small, the Bayes estimator with
modified El- Sayyad loss function is the best estimator with small and

medium samples size and ML with large sample size. As c become large
based upon the squared error loss function was the best estimator then ML
and El-Sayyad, Modified El-Sayyad
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ABSTRACT

In this paper, we present some results about the existence of best
approximation by applying a property of common fixed point for non commuting
mappings. We use the S-convexity in P-normed space and the condition of the
Banach operator to prove two theorems about the existence of an invariant best
approximation.

INTRODUCTION
The concepts of fixed point and the non convex sets in P-normed space

combined in [1]. Recently [2] have obtained some results on commuting mappings
and the fixed point theorem in the setting of P-normed spaces. The purpose of this
paper is to study the best approximation in the setting of P-normed spaces. We
prove common fixed point results with a Banach operator in P-normed spaces and

obtain results on best approximation theorem.
The following definition and result will be needed.

Let X be a linear space. A P-norm on X is a real-valued function llll, on X

with 0 < p 31 [3], satisfying the following conditions:
(u) ll, ll, > o *a ll, ll, = o iff x : o.

(b) 
ll 2,11, = lzl' ll,ll,

(.) ll, +yllo<ll,ll, *llyll,
for all X, y € X and all scalars 1.. The pair (X, ll.ll" I ir called a P-normed space. It is

a metric space with dp(xy) : 
ll 
* -yll, for all x, ! e X, define a translation-

invariant metric dp on X. If p : 1, we obtain the concept of a nomed linear
space. It is well-known that the topology of every Hausdorff locally bounded
topological linear space is given by some P-norm, 0<pS 1, [3].

Example 1.1:
The spaces Lp and Lp[0,1], 0 < p < 1, are P-normed spaces. A p-normed

space is not necessarily a locally convex space.

け
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Let C be a subset of P-normed space X. For any f eX, Let pC(f ) :: {y e C:
dp(y, f ) = dp(x,C)), the set of best C-approximants to i , where dp(.f ,C) = inf z
e C dp(f A.PC(i ) is always a bounded subset of X and it is closed or convex if
C is so [4].

A map T: C 
-+ 

C is said to bey'contraction if there exists a self-map f on C
and a real number /c e (0,1) such that

IL―シ膨≦た|ル =ル膨fOr Jl χ,ツ cc

!f 1n the above inequality & = l, then T is called/-nonexpansive. We denote by
F(T) the set of fixed points of T.

Definition 1.2: [4]
A family of maps lfrl.]; aeX is said to be (S)-convex structure on p-normed

space X, if it satisfies the following conditions:
i. /cr:[0,1] ----+ X, i.e. fcr is map from [0,1] into X for each ct e X,
ii. /c(1): cr for each o e X,
iii. /c(t) is a jointly continuous in (cr,t), i.e.,/a(r) 

-, 
f ""(t) for o ---+ an in X

and t-+ to in [0,1],
iv. if f is a map from X into itself, then for any x e X, f ,,(r) c Tx for all t e [0,1],
v. llt "O 

> -f r<tll, = [Of, lf il" - 4[, *here g is a function from [0, I ] into iself.

Now, we recall the following properfy

Property 1.3: [4]
Let { ful be a (S)-convex structue on a P-normed space X.

A self mapping T of X is said to satisfy the properry (C), if for any r e [0,1], for
all x e X and for all7t, we have T("fr(r) = fTx(t).

From [5] we need the following:

Delinition 1.4: [5]
The ordered pair (T,g) of two self-maps T and g of a metric space X is called

a Banach operator pair, if T(F(g)) c F(g).

Remark 1.5:
It is clear that the commute pair (T,f) is a Banach operator but the converse is

not true since if x e T(F(/)) + 1y e F(/) s.t. x = 1y.
Now,/(x):f (Ty):T(f (y)):Ty=x =.r e F(/).

Remark 1.6: [6]
Let C be a nonempty subset of P-normed space X where / :C 

-> 
C be

continuous in the weak and strong topology on C, affrne with 4 e F(/) and/(C) =
C. The weak continuity condition can be dropped, since continuous affrne maps
are weakly continuous.

Recall that ifX is a topological linear space, then its continuous dual space
X' is said to separate the points of X if for each x * 0 in X, there exists an / e X'
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such thatル ≠ 0。 In this case the weak topology on X is well… deined,[3].We
mention that if X is not locally convex,then X'need not separate the points of X.

For example,if X=Lp[0,1],0<′ <1,then X'={0}.HOWever,there are some

non-locally convex spaces(suCh as the P… norrned space Lp,0<′ <1)whOSe dual

separates the points[4].

Let X be a complete P―norlned space whose dual Xi separates the points ofX.

A map T:C⊆ X→ X is said to be demiclosed if for every sequence<ろ >⊂ C
such that χ″converges weakly to χ∈C and Tχ″converges strongly toッ ∈X thenッ

=Tχ .

The space X is said to be an Opial space[6]if for every sequence<為 >in X

weakly convergent to χ∈X,the inequality

爛inflχ″―χ膨<毀 iぽ
lχ″―ツし

holds for allノ ≠χ.

Theorem l。 7:[5]

Suppose T and g are two self― mapping of a closed subset C of the metric

space X w■h the metric d,such that(T,D iS a Banach operator pair on C and T is

g…contraction on C,i.e.d(Tχ ,Ъ′)≦ kdし←),g(ガ ),fOr all χ,ノ c C with ixed k∈

(0,1).IfFe)iS nonempty and T(C)iS COmplete,then F(T,D iS a singleton.

Lemmal.8:[6]
Let C be a subset of a p… nolllled space X.Then,for any χ∈X,Pc← )⊆ ∂C

(the bOlndary of C)。

MAIN RESULTS
In this section we have the following collnrnon flxed point with S― convex

structure for Banach operator in P― nolllled spaces。

Theorem 2.1:

Let X be a p― normed space with(S)… COnVex structllre.Let T,力:X―→ X be

Banach operators and C⊆ X such that T(∂ C)⊆ C.Let χO∈ F(T)∩ F(力
)。
Suppose

that T isか nonexpansive mapping on PcoO)∪ {χo},乃 iS COntinuous and T(Fo))⊆

F(乃)on PcOo),T(Pc00))iS COmpact.If Pcα O)iS nOnempty,closed and乃 (PcOo))

⊆ Pc←0)then Pc00)∩ F(T)∩ Fo)≠ 0.

Proo■

Let D=Pc← 0).FLst,we show that T is a self mapping on Do Let y∈ D thenッ ∈∂

C by Lemma(1.8)。 Also,since T(∂ C)⊆ C then Ъ′∈C。

Now,since乃ノ∈D by乃(D)⊆ D and Since TχO=χO and T is aか nonexpans市 e

mapping,we have

‖シーχOb=‖ツーLO‖′≦‖妙―力χOb
As力 χO― χO,we therefore have

lル ーχOI′
≦|″ ―χO膨 =dP(χ O,C),

ThuSル おdSO dosestto χ6 soル ∈D。

ヽ
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By(S)¨ COnve対ty properり there iS a family{И )xc D SatiSies conditions of
deinition(1.2),choOSe t c(0,1)Such that<ち >――→ 1,and deine T″ as L←)=
升″(ち),fOr all χ∈D.
It is clear that L iS Well‐ deined map from D into D for each″ .

Now,we have L,T,力 :D――→ D and Tc(力 ))⊆ F(力)on D,for all χ,ノcD,for
each″ ,we have

「
″χ―T"ッ 膨=|九 (た″)ザン(た

"北

≦
[0(た

")]′
‖L― Tッ‖ρ

≦
[ф (た″)]′ |た ―カノ|′

1.e。 ,

IT″
χ―Tノ‖′≦[φ (た″)rl臓 ―乃ッ|′

fOr all χ,ノ ∈D.

Hence T″ isかCOntraction on D.

Now,we have to shOw that L(F(o)⊆ F(力),ifχ ∈F(力)then Tx c F(力 )by T(F(力 ))

⊆ F(り,and LO=ん (0■ enん(0⊆ L and L cF(力),implLs Lo c F(力 )。

Hence(L,力 )iS Banach operator on D。

Since T(D)is compact,cach T"(D)is compact,hence T,(D)is complete.By

Theorem(1.7),wc haVe,there exists為 ∈ D and L為 =た ″=為 fOr Jl′ c□ .

Since T″ (E))is cOmpact,there is a subsequence<Tx″ ′
>of a sequence<Tχ

">
which converges toッ cC。

χ4=た .=T4χ .=/Tχ .(た.)

By the conthuity of T,{TX L}COnVerges to Ty.But Tx″
l tends toノ by the

assumption,

T.χ乃=九
.(た.)→九 (1)=ン ,霞 ′→∞

Ъ us,1ン =ッ .

Also from the continuity of力,wc have

″=み (lim χ.)=limヵ χ.=lim χL=ッ,as J―)∞ ,ioe.″ =ノ .

hence D∩ F(D∩ F(力)≠ ②.

This cOmplete the proo■ ■

As a consequence,we have

Corollary(1)=[4]

Let X be a p‐nolllled space with(S)_cOnvex structure.Let T,力 :X―→ X and C⊆
X such that T(aC)⊆ c.LctχO c F(D∩ F(力

)。 Suppose that T isれ nonexpansive
mapplng Pc(xo) v {xo}, ft satisfies property (C), h is continuous, Ti :
乃T on Pc←0), Tec00))is cOmpact on Pc← 0)。 Also assume,range of■ is

contained in力(Pc←0)).If Pc←o)iS nOnempty,closed and if力ec(巧 ))⊆ Pc(為)then
Pc←0)∩ F(T)∩ F(力)≠ ②.

ハ
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Also,we have another result on an invariant best approxiination.

Theoren1 2。 2:

Lct X be a p―nolllled space whose dual separates the points of X with(S)―

convex structure.Let T,乃 :X―→ X and C⊆ X such that T(∂C)⊆ C・ Let χO∈

F(T)∩ F(乃
)。

Suppose that T isかnonexpansive mapping on Pc00)∪ {χo),あ iS

weakly continuous.If PcoO)iS nOnempty,weakly compact.Ifあ (PcOo))⊆ Pc← o)

and T(F(力))⊆ F(力)on PcOo),then PcoO)∩ F(T)∩ F(あ)≠ O prOvided(か T)iS

delniclosed.

Proo■

Let D〓 Pc← 0)。 First,we show that T is a self mapping on Do Let y∈ D thenッ ∈∂

C by Lemma(1.8).Also,since T(∂ C)⊆ C then乃ノ∈C.

Now,since″ ∈D by力(D)⊆ D and■0=χO and T is aか nonexpansive mapping,

we have

lシ ーχ
Olρ =|シ ーЪOb≦ |″ ―力χ

Olρ

As tt χO― χO,we therefore have

lシ
ー TXOI′ ≦ |″

― χ O膨 =d′ (χ O,C)

Thus Ty is also closestto χO,sOレ ∈D.

By(S)… COnve対ty property there is a family 伍 }χcD SatiSies conditions of

deinition(1.2),choOSe為 ∈ (0,1)Such that<為
>一 一 → 1,and deine T″ as L← )=

ハχ(為),fOr all χ∈D.

Itis clear that t iS Well‐ deined map from D into D for eachれ 。

For all χ,ノ∈D,for each 4,we have

ド″χ―T″ッb=1/Ъ (た″)―/ル (た″北
≦

[φ(た
")]′

IL― Tッ
|′

IT“
χ―T″ッ|ク

≦
[φ(た″)]′ |ル ー乃ッ|ク

1.e.,

IT′
χ―T″ッ|′

≦
[φ(た′)]′ 1雄 ―乃ッ|′

fOr all χ,ッ ∈D。

Hence T″ is乃―contraction on D.

Now,we have to show that T′ (F(乃))⊆ F(乃 ),if χ∈ F(力)then Tχ c T(F(力 ))by

T(Fo))⊆ F(力),and T″0)=升χ(ι)thenttχ(れ)⊆ Tχ and Tχ ∈F(力),implies tα )⊆

F(力),therefore t(Fo))⊆ F(あ ).

Now,we have T″ ,T,あ:D―一→D and hence(T″力)iS Banach operator on D。

Since T′(D)⊆ D⊆ X then T″ (D)⊆ X and X iS a complete then T"(D)is

complete.By lheorem(1.7),we haVe,there exists χ′∈D and T″ χ′=腸″=χ″for

allれ ∈□ .

Sincc I)is weakly compact,there is a subsequence< χ
“′
> of sequence<χ ″>

which converges toッ ∈C.

χ4=わ
`″
′=T″,χ 4=/Ъ

“
(た″1)

Frorn the weakly continuity of乃,we have

″ =Й (lim χ4)=limヵ χ4=lim χ4=y,as J―→∞,ioc.″ =ッ .

マ
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Now, we have to show that lim(ft - T) .r,, : 0

(h-T) x,, h xnt Txnt x,, T*n, =.fr,,,(k,,) -Tr,,,thus

!rX@- T) ,,, : lim f ,,.,(k,,) - lim Tx,,
: f'r'[) -TY

lg(fr - T) ,,, : Ty -Ty: 0

Now, (h-T) is demiclosed at 0 and the sequence converges weakly toy.
(h -T)y : 0 implies thaty : Ty.
Hencey is fixed point of T in D. Hence D n F(T) n F(ft) * A. t

As a consequence, we have

Corollary (1): [a]
Let X be a complete p-normed space whose dual separates the points of X with
(S)-convex structure. Let T, h:x-> X and c c X such that T(ac) c c. Let xe e
F(T) n F(ft). Suppose that T is /z-nonexpansive on p6(x6) v {xo}, ft satisfies
property (c), h is weakly continuous hT : Th on p6(xe). Also assume, range off
is contained in i@6(xo)). If pc(xo) is nonempty, weakly compact and ft@(x6)) c
Pc(ro) then Ps(x6) n F(T) aF(fi * A.
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4-atslt

,r-!r g;u.lt r-l l.elo 6Ui o-!r e-i;ll g^ iii.,i,.6+r+ i-13!e ''ucL 6Ja. !l ijrYl i
dri"l-lt _ri e-r.:il| tu gi iJi-)- !L3 .i,.,- (Generalized Exponential Distribution) ptJl

+Ib^i,ll ,',!ri:.\l ri ,rjLili gjdl ,l'r", .l J) lal eE- dl ,rtix}JLl P- (,r!Ab .Js*lt)

gi-,r: g*1:ll lu gp fuJli.ll ai$i. drEic, 3-ris-r c-rErr:,Jl -.;rB plr-r "l i '''-tll l- i .a^..J.ll

i*_r_,rr^ cr>b +-ju ,iJ" 6$i dDi o. (Generalized Rayleigh Distribution) ptJt ,+JL)

.'o\SlJl +:-, ,tsit, ot:I d.-ali :ttr5 U,Edl ','l-.1

ABSTRACT
Recently a new family of exponential exponential distribution named as

generalized exponential (GE) distribution was introduced. It was observed that the

i*o-pu.u-eter (scale and shape) GE distribution can be considered for situations

where a skewed distribution of a non-negative random variable is needed. In this

paper percentile estimator with different samples sizes have been used in
io1np*1ron between generalized exponential distribution and generalized rayleigh

distribution. A studied as well as suggested method was employed to determine

the best results t simulation technique.

INTRODUCTION
During the last century, vast activities have been observed in generalizlng of the

distributions. These distributions were formulated by statisticians,

mathematicians, and engineers to mathematically model or represent certain

behavior. The two parameters generalized exponential (GE) distribution has been

introduced and studied quite extensively by the authors Gupta and Kundu (1) and

(2). While the two parameters Bun Type X distribution, which can also be

described as generalized Rayleigh (GR) distribution have been proposed by Surles

and Padgett (3) and (a). It was observed that this particular skewed distribution

can be used quite effectively in analyzing lifetime data (3).

The two parameters GE distribution has the distribution function

Fo(r;a,^>=(r-r-o)" t, aandl> o.

The density function

.f6Q) = il'(l-e-h ra-l r-Lt

Survival function

.SG(/) :l- F(t;d,1)
Andhazard function
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hn(t;a, l) ='f(t;d' tr) 
-o)r-tu 1t-r-)tra-l.J l- F(t;a,l) ---;i:|frf

Here o, and l, , are the shape and scale parameters respectively and the two
parameters GE distriburion will be denored by GE (o; ),) (2j.

milg the two parameters generarized Rayleigh distribution GR (o; l,) has the
distribution function Fn ft; o, l.) as following

FRG;d,A) =(t-e<of )"
Density function

.f*(t) = 2a.1' {l - e-{tuY ra-t,r-QtY
Survival function

S *(t; a,.1)= I - (l - e-<')2 )o
And hazard function

れに わ=脇 2αえをくが
0_θ

くカメ
)α

司

1-(1-θ
~(力 )2)α

Here α and λ , are the shape and scale paralneters respectively, and thc h″ 0
parameters GR distributiOn will be denOted by GR(α

;λ)(4)。

The h″ O distributions belong to One fam:橿

lilttfi:宅:IIiirillilllII鮮 lil::
clear that the generalized rayleigh di

fra∬ 綺3ヽFt鮮盤H:lioP蠍
l several cOntrasts(5)and(6)。 ■ e main

;獣
∫

:蠣 l∬器 覗 ∫竃躙 撃

implemented in this approach tO indicate the best perf0111lance through Out data

analysis fOr different smples size.

EstilnatOrs Based On Percentiles

The generalized exponential distHbution has the explicit distributiOn hctiOn,

よ『1撃遭
〕
t瞑:mК

(:il:iliI‖ ll篭
TЛ:1」:u籠‖。li』膜≧lli誌11:tll:bI

Arnong the most easily obtained estimators Of the parを
uneters Of the weibun

on to the best linear unbiased estilnators.

te to the theOretical points obtained from

le percentile points. In case Of a GE

arne cOncept t0 0btain the estilnatOrs of α
andえ based on the percentiles,because olthe structure ofits distributiOrl functiOn,

WhtiltththepararnetersareuttOwn(2).
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L

/ -u\dF(t;a,Z)=(l-e'-)
Therefore

| ( , -l\
T = -lrnl r -lrg;o,DP 

IA \ /

If Pi denotes some estimate of F (11; ; i o, I) then the estimate of o and 1" can be

obtainod by minimizing equation (1) as shown below

flrr,)+ 1-'ln(l- p,orat1f2 -------------- (1)
j =l

*: Z:,:l' s 1 
*'L-t tn(t - p,(t / o ) )71- 1- lnll - p, (" " ) ) ]

Where P, : 4 represent the studied formula
n *l

w And E (F(t,)) = -a the expected valuen+l
+E(t,;=f-r1-t ;'n +l'

F(t) represents c.d.f for distribution, and E(t,) named (inverse probability of the

cumulative sampling distribution) (8).
Then the suggested formula Pi will be (9)

e _i-0.5'' 
ra +0.5

Algorithms of the Suggested Method (5)
The cumulative distribution function of the generalized exponential distribution

; can be written in the form:-

r1i; = (t-"-'i )" --------- (2)

Since the model (2) involves a and 7 in a nonlinear way as shown in (l) so it can

be transformed and taking its logarithms to the base e as follows:-

r-e-^i = F1i1/,

,-^i _rr(1/"
^ ^l/-).t =ln(l- F(t)/")
Therefore

^ I -^ v.
t = --ln(l- F(t)/")). r(1-F(t)7") ---- (3)

Using uniform distribution and generating Uwhere

,, _[t r e[o,l]
' = 

1o otherwise

¨
け
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Since υ=1¨υ in‐ case ofgenerating continues unifollll randorn variable,

Fc)%=1_Fぐ )Z          ―……………………………(4)

Taking the logarlぬm,for the both side of Eq(3)then the f01lowing equatiOn will

produce:

Ll(f)=in←」|)+In[-ln Fご )]         ‐‐‐‐‐―――――‐‐‐‐‐‐―――‐‐‐‐‐‐(5)

In equation(5),the S10pe is a constant and equalto l,which indicate that zf χ=
∠ッ,using siinple linear regression equation,then
y,=鳥 +4χ′+`′

Where Д=1,ノ J=hごJ)& χ,=h[― hFめ
]

Employing the initial value of α&λ in the right side of Eq(5)with Substitution        ヽ

ofthe generating unifbllll valueS in Fぐ )=“,,to obtain the left side r=exp(ln())

and iferror is added to this lnodel,then

ち=ん +θ
,

Since that E(り =0,Where θ～θフ r`ノ ,so the errors are independent and
uncorrelated.Hence

hぐ ,)十θ,=h〔,)=ッ ,&χ ,=h[― ho,)]

The estirnator  ヵO=h(:≒
)  repreSents the suggested method

Percentile Estimator(Suggested)MethOd(5)

イ=判nα―hえ +h卜h(井】            ヽ
′」=― hα―hえ +h[― lnl井

)]

The sulll of two equations obtains:

£0="{h卜h(井】―hえ―:中D}

の々=eり
{h卜

h(舟】Jnα―:い21

Where:

′1=′ 1+θ l  and r2=′ 2+θ 2

α(え)&λ (α)m suggested follllula OfP′ will be as follows

なわ="ln卜h(濡】J醸―:仏ち|

象の‐や
in卜

h(瑞】」熙―:帆 |
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and for generalized rayleigh distribution the same method is employed to
nn

estimate a U) & ),(a) for obtaining: (6)

L1t1 =[*, {' [- " (*)] -, h t - (t,.,,r1)'

)@) =*, 
{i " [-' (*)] - n G -lrt, *,,t1

While LfO * )@)insuggested formula of & will be as follows:-

Ls1 =f.,.r{,,[-'(, *)] 2h ).-(t,.,,,])'

)t*> =,*,{)" 
[-," (;H)] -', - ; r,, *,, )]

Empirical work
One of the most important applications of computer science is computer
simulation. It is an attempt to model a real-life on a computer so that it can be

studied to see how the system works. By changing variables, predictions may be

made about the behavior of the system computer simulation has become a useful
part of modeling many systems in economics, finance, and several applications
(10). This analysis may be done, sometimes, through analyical or numerical
methods, but the model may be too complex to be dealt with. Essentially,
simulation process consists of building a computer model that describes the
behavior of a system and experimenting with this computer model to reach

conclusions that support decisions (11).
A simulation prototype have been proposed in order to make discriminating
between the two distributions which were studied in the previous sections to reach
into the best estimated method of the shape parameter and scale parameter. A
several assumption of many cases is provided which it can be existed in real world
and results of the corresponding simulation model are listed in the tables (1) and

(2).

rable l:Estimation of ..",;#$:ffi.r1:#rTers of (GE) for (suggested

The Results of Simulation Methods

Sample PrethOd

Assumed
Parameter

Estimators Indicator

α λ Λ

α

Λ
′^
ん

MSE

20

ｄＰＣＥ
耐

1 1 0.175853 0175853 1.00582

1 0.202638 0.346885 1.014435

2 1 0.352757 0.174889 1.089119

') 2 0.128318 0.128318 0.98849

▼

＾
〕
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Table 2: Estimation of Scale and Shape parameters of (GR) for (suggested
and studied formula)

PCE
suggested

I 1 019071 019071 1001856

1 0186089 0369685 1078668

l 0329006 0166341 1 139985

0137543 0137543 1009131

PCE
stlldied

1 1 0211527 0211527 1034397

l 2 01339 1043127

2 l 0298843 0146531 1019789

つ 0167614 0167614 0999185

PCE
suggested

1 1 021794 021794 0988838

1 つ 0138827 0419052 1000776

1 0339917 O174096 0971238

つ 0175497 0175497 0997316

PCE
studied

1 1 0249629 0249629 1022964

l 0132157 0264314 101573

つ
1 0308093 0147665 1020181

つ 0173671 0173671

PCE
suggested

1 1 0259124 0259124

1
つ 0136998 0273147 1001824

つ
l 0289266 0144633 0975676

0180493 0180493 0997316

The Results of Simulation methods

Sample lヽethod

AssuDed
Parameter

Estimators Iodicator

α λ

α

∧
え

:ヽSE

20

PCE
studicd

1 1 0130645 0130645 310325

: 0205795 0346934

つ
1 0260983 0181641 1614332

つ 0125566 0177578 25 ●4 £

PCE
suggcsted

l 1 013282 013282 1456683

1
つ 0184391 0359877 2504632

1 0221384 O158 2702558

つ 0127188 O 179871 2051962

230



Al-Mustansiriyah J. Sci Yol.22, No. 6,2011

50

ｄＰＣＥ
耐

1 1 0.168913 0.168913 2.667632

1 2 0.141036 0.283179 2.082187

う
‘ 1 0.209621 0.146927 1.617342

2 2 0.149932 0.212036 1.308038

ｄ

ＰＣＥ

ｓｕｇｇ

1 1 0.1721 0.1721 2.473099

1 0.144298 0.431658 2.478395

2 1 0.210311 0.149445 1.817146

2 2 0.153072 0.2164759 3.208128

100

ｄＰＣＥ
耐

1 1 0.194146 0.194146 1.593123

1
う
４ 0.118901 0.237803 2.388022

う
ん 1 0.217849 0.152913 2.73559

2 2 0.1536 0.2172234 2.011512

PCE
suggested

1 1 0.196815 0,196815 1.753823

1 2 0.119837 0.240805 2.22064

2 1 0.217955 0.154118 1.214269

2 う
４ 0.155098 0.2193424 1.385011

CONCLUSION
Through out the simulation process and estimating the two parameters (shape

and scale) of a percentile estimator for the both distributions with taking different
sample sizes (20,50,100) and assumed several contrasts o,1,.[(1,1) (1,2) (2,1) (2,2)

I respectively.
From table (l) & table (2), with using the mean square error as an indicator of

performance, it was observed the following:-

l-For the studied method of percentile estimator the following results are
obtained:-
(i) Small sample size (n=20)

For the assumed contrast parameters (2, l), (1,2), (2,2) and (1, 1) the (GE)
was given the best results.
(iD Medium sample size (n=50).

For the assumed contrast parameters (2,2), (2, l), (1,2), and (1, 1) the (GE)
was given the best result.
(iiD Large sample size (n=100).

For the assumed contrast parameters (1, 1), (2,2), (1,2), and (2, 1) the (GE)
was given the best result.

2-For the suggested method of percentile estimator the following results are
obtained:-
(i) Small sample size (n=20)

For the assumed contrast parameters (1, 1), (2,2), (1,2), and (2, 1), the (GE)
was given the best result.

,
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(ii) Medium sample size (n=50)
For the assumed contrast parameters (2,l), (1, l), (1,2) and (2,2) the (GE) was
given the best results.
(iiD Large sample size.(n=l00)

For the assumed contrast parameters (2, l), (2, 2), (1, 1), and (1, 2) the
(GE) was given the best results
From the obtaining results it can be concluded that the (GE) distribution has given
a better estimator for all employed samples size via implemented the suggested
and studied formula in comparison with generalized rayleigh distribution (GR).
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ABSTRACT

The aim of this work is to find rational solutions of first and second
equations of Burgers' hierarchy by simplifying the method presented by
Deconinck ,Kimura and Segure, and have been applied to Burgers' equation.
We discuss their technique and it difficulties, then we can easily, apply the
simplified technique to the first and second equations of Burgers' hierarchy.
In addition, the behavior of the poles of the obtained rational solutions are

also examined.

INTRODUCTION
It is well known that the Burgers'hierarchy is a family of nonlinear

evolution equation.This hierarchy can be written in the form[2]

▼

（）

… (1)

Where a is nonzero constant. It becomes Burges' equation when n =1.
Sharma-Tasso-Oliver equation in short (STO) equation whenever n =2.

a a3 /s 12 a2

**"*+u(!)' *uu!+3au'*=o ...(2)0t 0x' \6x / 0x' Ax

It is well known that the rational function R(x) = 
p!'] 

is a quotient of
q(x) r

two polynomials p(fland q(x) with no common factors and hence no

common zeros. The zeros of q(x)are called poles of n1x; and the order of a
pole is be definition equal to the order of corresponding zero of q(x) [5].

Sometimes solutions are expressed as a rational functions. In other
cases, they are used to describe the explode-decay waves, the motion of the

ユ竺+α
=2(=≧

+7)″ γ=0

‐
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vortexes [3]. Deconinck, Kimura and Segure in [l] gives a special form of
rational solution ofBurgers' equation which is ofthe form

ヘ

… (3)

where N is the number of poles x* Odenotes the positions of the k-th pole.
We refer their techniques by DKS technique.

Rational Solutions of Burgers' Equation by DKS technique [l]
The Burgers' equation is given by

Ou du d'u

-+u-=v---= , v>o ...(4)d ox ox-
A rational solution with .rr poles is presented by Deconinck, Kimura and
Segure ofthe form

tr(X,′ )=-2ッ】Ex_り
r.(′

)

″(X,r)=-2ンΣχ_χ
l(′ )

(3.1)

where X. (r ) denotes the time dependent -position of the k-th pole in the
complex plane , and X" Obe its residue. This representation is valid as a
long as no poles collide. Substitution in Burgers' equation and assume that
x=Xk+e give ,Rr =l for alll<& <N where *is integer and
dx* =-zr* |

dt iiX, -x "
DKS Algorithm lll

Let us summarize DKS technique for solving partial differential
equations as understood from its applications to Burgers, equation in the
following steps:
S/ep1: Since the procedure will be the same for all poles, hence fix the first
pole X, O and letr =X, +r.where e belong to complex numbers.

Step2: Write the function u as u = R,e-, + F (e,r) , where

, t",,1 =l=6];;4, where x, -x, + € * o

Then expand the function r in a Taylor series of e and then plug u and
its derivatives in the given equation.
Step 3: Equate the coefficients of a- where m is integer to zero beginning
with the most singular term in e to find the value of x, (r ) and the
dynamical system which govems the motion of the k-th pole.

The Simplified DKS Algorithm
When DKS technique is used for seeking rational solution of a pDE, and
when expanding in Taylor series the equating to zero will be tedious and it
looks as can not be stopped. Hence some simplifications seem to be
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necessary. We shall here replace step2 and step3 in DKS algorithm by the

following:

step2* write z as tt =R,t-n +F(e,t), where r = j---&-- and then
o=r(X,-X r +e)'

represent the function F as a polynomial and plug uafld its derivatives in
the given equation.
Step3* Equate the coefficients to zero beginning with the most positive
power of s or the most singular term alternatively. In [3] the form (3.1) is
generalized to the form:

ν
(χ ,′ )=Σ

[χ
―χた(r)]″

and n is obtained in an algorithmic procedure. Following [13], and using the
simplified DKS algorithm, we will obtain some rational solutions to one-

dimensional first and second equations of Burgers'hierarchy.
? Before we apply the technique, let us rewrite u and its derivatives as:

u(x,t\=, ^' ., *i, R* ., Where x belongto complex numbers.\ ' '/ (* -X,)' fi(x -X r)'
Sincex =Xr+e , hence u(x,t)will be a function of e and r,it becomes:

u (x,t) =)+ r @,t), where F G,t)=L#b
fo 

=dR, ,-, +nR.4L-r-1,*,) +G (e -t\
ar - i' "''*' dt 

o t " \"" ''

! =-nR,e-l*') +Hr(t,t)
Axtt

! *=n(n+l)R,e-(,*z) +Hr(e,t)
,;,,

# = -n (n + t)(n + 2) R,r-(z+3) + H r(e,t)

where G(e ,t)=+ ,H,(e,t)=#,H,(e ,t)=#,H,(e ,t)=#\'/ 0t

Let

Fけ )=F(0/)+4(0ノ )ε
+:ち 0)ε

2+:L(0/)ε 3+。c4) “。(6)

where tt denotesthei… th derivatives of F(ε ,′ )With respectto ε at ε=0.
∂ε

7

ブ=1,2,3.

This yields:

〃1(ε ,′ )〓 4(0/)十 FL(0/)ε 十
:t(0/)ε

2+θ
c3)

〃2(ε
'′
)=t(0,r)+t(0,′ )ε

+ο (ε

2)

… (5)

ワ
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H3G,t)= F*(0,t)+o(e)

c (e ,t)= r,(0,r)+{, (0,r )a *)4-{o,,),, *}4.- {0,, )", *,r".)

In the following section the form (3.3) with the simplified DKS algorithm is
applied to Burgers' equation:

Rational Solution of Burgers' Equation by Simplified DKS Technique
Consider Burgers' equation ofthe form
du d d"u

-+u-=v-----. ,v 2O
Ol dx dx'

Let  ″
(x,′ )=Σ](χ

_′rl(′
))"

Be a rational solution of Burgers' equation then we get:

ff ,, * *,ff e-, + 4 (o,t ) + 4 " 1o,t ) e + )a* (or )e, + |4,- (o,r )e, -
n,'e' -n,e' {r 

(o,r ) +4 (o,r )e* }r; (o,r )" +}+ tn, l"'}
+r,"' 

{4 
(o,r )* r- (o,t) e +lr"-(o,r )e'i +

{c to,, ) *+ 1o,t'5, * }r",]0,r ),'},

ir(o,r ) +4 (o,r 1, *)r* 1o.t 1,' *|r; {0,, )",}
= 2v RF-' + v F- (ot ) + v r* (o,t ) e

We begin with the most positive term which is d then
r; (0,/) = 4,," (0,, ) = 0

From the coeflicients of the terms of a3 get r* (0,, ) = 4* (0,, ) = 0

The coeffrcients of r gives 4" (0,, ) + (4 (0,, ))' = 0

Solve the above equation we get r,(o,t)=!; , where ,{ is arbitrary

vaiable,t +A,.
From the coeffrcients of ao we get 4 (0,, ) +r (o,r )4 (o,r ) = o

Then by solve the above equation we get r(o,t)=-42-, where ,{, is

arbitrary constant. Then r(e,t)=-/t-+- 3- where r +1,

Now for the singular terms:

236



レ

d-Mustansiriyah J. Sci Yol.22, No. 6,2011

The most singular term have the behavior e-' equating their coefficients to

zero get Rr = -2v. The coefficients of e-' gives + =f'(0. r) - 4
dt '\"'"'' t-A,

Then Xr=ArlogAr(t -lr) where ,lr(t -,lr) is positive.

While the coefficients of e-'vanish identically.
So the solution will be of the form

u(xt)=R,(, -x,)-'*1r-**-I' , t+Al
t -A, t -4,

Rational Solution of Sharma -Tosso- Oliver Equotion by Simplifted DKS
Technique
Recall STO equation [12],
a ^? / ^ r2 ^)0u 0'u ^ (0u\- ^ 0'u ^ ,0u
- 

* d ____-- 
^ + Ja.l _ I + 

'du 
____-_-= * Jdu' _ - Ud 0x' \dx / 0x' 0x

Let ν
(χ ,′ )=】E(χ _χ

(々′ ))″

 ・]By[4] ″=1,and using(3.3)Then We have

the identity:

# r-' + R,4: e-z + F, (o,t)* F,,(o,r)a *)r,*(o,t)e' *ir,*(o,r)a'

+ol-6R reu + F*" (o,tt J * :, [-n,t-2 
+ F, (o,t ) + F,,(0, r ) s * 

).r,,, 10,, 1 r')'

*:o[n,r-' +r, (0,r ) +^q (0,r ) " 
*)r* (o,t) e' *.r,,,(o,r )r'],

lznrrt + F,, (o,t) * F,*(o,r ) e]

T
*:r[n,r-' +F (0,r)+4 (o,r ), *)r*(o,t)e' *ir"",10,, ;"]',

[-^,r' 
+4 (o,r )*4, (o,r )e *].r,,,(o,r)r'] = o

The most positive power is a8 then equating their coefficients to zero we get
F,""(}J)= F,"""(O,r) = 0, and from coefficients of €t , *we get

F", (oJ) = F,,,(o,r; = o, F,(o,t) = 4,(o,r; = g

respectively. We conclude that H,(o,t)= Hr(o,r;= Hr(o,t)=o
The most singular term have the behaviora*, by equating their coefficients
to zero we get that ni -:ni i2Rr=0, Since R, + 0

Then Rr'? -3R1 +2=0 So that either Rr = I or Rr :2
From the coefficients of s-'we get laon,-aani)r (o,r) = 9

Now from the coefficients of €-2 we get T =zar'?(0,t)

and the coefficients of eo gives F, (0,t) = 0 ,i.e. r (o,t ) = Constant

ロ
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This ieads to、″o rational s01utions tO

Rl=R,=2 which implies that

χ′(r)=`′ ,J=1,2,¨ "Ⅳ

and consequently,″ =2Σ l whiCh

χ≠σ,,and the sccond is whcn Rl=R,=1

Inaam and Ali

the STO equation the flrst is when

F⑩/)=O md  争=0に

is a 価ctiOn of χ Only   where
md争 =4に χ′←)=4+几

おrln  〃←,′ )=を

=デ=耳
 Wherc′‐

|

The solution will be of the

x *Ait +8,
So, we conclude:

1. The difference between DKS technique for Burgers' equation and
ours is that, in addition to simplicity we can find explicit from for the
motion of the poles while for DKS technique they tried the similarity
solution.

2. We notice that when the function F (e,r) or F (e ,y ,t) are

approximated (i.e Taylor series is transited to the third degree or more
general to the n-th degree even if ( n --+ * ) many coefficients of s, in
the series are vanished, that because of the presence of merely the
same terms in most of the equations. Thus we can assume that F is
linear without loss of generality.

3. Un fortunately, our methodology does not allow us to prove that the
technique (simplified DKS) lead to a solution. Nevertheless, we can
implement the obtained form in the PDE imposing some conditions to
the parameters.
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ABSTRACT
Bayes estimators for the shape parameter of generalized exponential

distribution are obtained. Two prior density functions, Jeffery prior
information and gamma conjugate prior were used to find the Bayes
estimators. LINEX (linear-exponential) error loss function was considered.
Simulation study was designed and mean square error criterion was used to
compare between the two methods. The results show that the estimators
with gamma conjugate prior density function were better than the estimators
with Jeffery prior density function at all sample sizes. In addition Bayes
estimators with two types of prior density function had lower mean square
errors than maximum likelihood estimator for all sample sizes.

INTRODUCTION
The generalized exponential distribution is defend as a particular case of the
Gompertz-Verhulst distribution function [1] which is as follows

G(x) : (1-p.'*)' ; x>(1/1. lnp) ................... (1)

When p:1. Therefore, X is a two-parameter generalized exponential random
variable and it has the distribution function

F(x;o;1"):(1-e'^*)o ; x>0, ......(2)

For u,, )>0. Here o and )", play the role of the shape and scale parameters
respectively. The two-parameter generalized exponential distribution is a
particular member of the family of the three-parameter exponentiated
Weibull distribution, introduced by Mudholkar and Srivastava [2]. The two-
parameter generalized exponential distribution can be used quite effectively
to analyze positive lifetime data, particularly, in place of the two-parameter
gamma or two-parameter Weibull distributions [3]. Moreover, when the

"
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shape parameter o:1, it coincides with the one-parameter exponential
distribution. The generalized exponential distribution also has some nice
physical interpretations. Consider a parallel system, consisting of n
components, i:e:, the system works, only when at least one of the n-
components works. If the lifetime distributions of the components are
independent identically distributed (i:i:d:) exponential random variables[4],
then the lifetime distribution of the system becomes

F(x n; ), ,): (l -e-u)'; x > 0,................................ (3)

For 1>0. Clearly, (3) represents the generalized exponential distribution
functionwitho:n.
The main aim of this study is to estimate shape parameter of the generalized
exponential distribution.

If the random variable X has the distribution function in eq.(2), then it has
the density function

f(x;o;), ): o l. ( I -e-'')o-r e-* *, 0; .................................. (4)

for o; 1., >0. The density functions of the generalized exponential
distribution can take different shapes[S]. For o < 1, it is a decreasing
function and for o > 1, it is a unimodal, skewed, right tailed similar to the
Weibull or gamma density function[6]. Varian[7] and zellner [8] proposed
an asymmetric loss function known as LINEX loss function which is given
by

L(A;= ,^ -a^-t ; al0, ............(5)
and A:(d- o) when d is estimation of o."a" represent the degree
asymmetry .for "a " nears to zero ,the LINEX loss function
approximately the squared error loss .

Bayes Estimator using Jeffery prior Information
Assuming that the scale parameter 1, is known , with out loss of generality,
and we assume that 1": l.suppose X1, X2,..., Xn is random sample from the
generalized exponential distribution with p.d.f .given in eq.(4)

Jeffery priortelof one parameter is defined by :g(a)* J6,*here
I_...-'---- .- .-:-

.,lt ta1: Vl rsher nlomatron

I(o): -n E(a 2lnf(x 
,a)/a o.2)

f(x ,o) : o.(l-e-*) o-'.e-* 
, o is shape par.rmeter of generalized exponential

distribution .

ln f(x,o) =ln o+( o-1)ln (l-e-*)-x

p10'tnf(:,a),,:_r, oz
dd-

I(a): n/ a2

^

ｆ

　

ｓ

Ｏ

・
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When g(α)∝ v5
g(α)=M↓ /α   ,where M is norlnalizing factor.

The likeHhood inction of generalized exponential distribution is

♂Π (1‐ e‐
対
)祠 .e‐

Σ対……………・(6)
′=1

The naturaHogarithm ofeq。 (6)is

=nln α+Σ (α -1)ln(1¨ e‐1)‐ Σ xi…………………………(7)
,=1                               ,=l

The maximum likelihood estimate(MLE)of the parameter α had been
found by Gupta and Kundu[4]and it Was

′mlc=n/‐ Σ ln(1中 e‐
刈
)……………………………。(8)

,=1

こ
          :龍 Ilill`し 1ま姿Y≦ン)

=P(e‐
X≦

(1‐ C‐

y))

[:lf_8:野

`1‐

|‖

;11¨

 e‐
y))))

=1‐ e‐
αy………………………

(9)

F(y)g市 en in(9)Can be see,to be the c.d.lof the exponential diso With

mean 1/α .Let Yi=-ln(1-e‐
Xl),Where xl,X2,・

・・,XniS a GE(1,1/α )randOm
sample。

ThenYl,Y2,… ,Yn iS an exponential random sample,and it follows that

ご      Z=Σ  Yi has a gamma distribution with shape parameter n and scale
,=1

parameter 1/α.thus,the distribution olα  Z)iS gamma(n,1)。

The probability density function ofZ is

IZ)=α
n/「

(n)Zn_lC‐
は
  ,Z>0   .… …..(10)

the marginal probability density function ofZ is given by

∫ α
n/「

(n)zn‐
le¨ aZo g((光

)d CX
0

=∫ MN′5 CXn/α「 (n)Zn_le‐
az d α

0

=M zn・ √/「 (n)∫ ♂・ c‐
屹

dα
0

=M Zn‐ l V7「
(n)/F(n)Zn=M V7/Z

the posterior density of α given the data is
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-d'-tz'e-* .............. (l r)
r(n)

Using LINEX loss function L(d,a):(e 4d'")-a(A-o)-l) , a+ O

The risk tunction is R (a,o): U L(d ,a)

: i L(a ,a) 
a'-!2.'e--- 

o o
o ' f(r)

: j .nu', o'-!:.'r,.-* ao-T a@-a)o'-!:'r,.-- oo-T a'2'e--- 6o
o f(n) i ' f @) ,. f(r)

: +"^aT ,-a(a+z)on-rd 
"_ *r"T q,ne-* a"-*i ,n*,.-* dc-f(n) 'o f(r) . f(n) Jo

z' i on-le-* do: z' 
eud &-- od f(r\ - z' T on*,a-* dcr-

f (n) 'o I(n) (a + z)' f(n) f (r) r.

*4ri o'-re'* d a """"""" (12)

We must drive (12) with respect to d

: 'n a eud -a:o
(a + z)'

"a 

a :((a*z)l z)" -- a A :n ln ((a+z)l z)

ds1:n/a.ln((a+z)17) , a+0 ..............(13)

Where d sr denoted the LINEX Bayes estimator of shape parameter for
generalized exponential distribution using Jeffery prior Information .

Bayes Estimator using gamma conjugate prior density
We assume that cr has a garnma conjugate prior f Q, p)
n(a, g): |exp(- Fu), o > 0, B > 0
We regard random variable o with prior density as exponential distribution
exp(B),which is usually used in Bayesian estimiiontr6l.
The joint probability density function

(on't / f (n) zn't e' 
* 

).( p exp(- p a))

:0 zn-t*"'qB+z'1
r(n)

the marginal probability density function of (21,22,...,2n) is given by

r(z):F zn'ri # "'o(F*') 
du

Let m:a(p+z)

f(q:t-T .'*.^*'rpffi*r1\ / r(n)i
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=「
(′)(β +Z)″

°I・ (η)

_ル″・

(β +Z)″

the posterior density ofα  given the data(Zl,Z2,い っZn)iS

α′・
`~α

(β +2)(β
tt Z)″

「
(η)'T´

ノ,  β>0,Z>0,α >0。 ¨̈¨̈¨̈ (̈14)

TheriskfunctiOnis               I  L(′ ,cx) 
α"~1`~α

(β +2)(β
+z )″

d cx

=  i  e a((2‐
α)                    

″

  d α _i  a(′ ‐α) 
α″~lθ ~α

(β+2)(β
+z )″

d α _

I            

″

dα

= ―≦
(1:,「

二Lea∂

i e 

‐α(a+β +Z)α n‐ l d 
α  ̈望些1巧

::;:∠

立上

i  CX n‐

le_α (β +Z) d α _

aギI♂♂加山―等 i♂♂加山
0

=(α
:lir労″ ea∂

α̈
lチf:;r)″

 一̈
:lあ子

I‐

i  CXn+le‐

α(β +Z) dα _

年 |♂ e‐・KF・→山…… ¬ っ
We must dr市e(15)with respect to∂

= (β +Z)″
 ea′ .a¨a=0

(α tt β+Z)″

=a(ea∂
滞

…1)=0

Ca 
α=(a+β ttZ)7(β +Z)n

a∂ =n in(a+β ttZ)一 n ln(β +Z)

∴∂B2=n/a ln(a■ β+Z)… n/a ln(β +Z),暉10,β >0・………………。(16)

Where ∂B2denOted the LINEX Bayes estiinator of sha/pe parameter for
generalized exponential distribution using gamma cottugate prior density

functiOn。

NUMERICAL EXPERIMENTS
The siinulation prOgranl is written by using Matlab program and it

has been performed tO cOmpare the two Bayes estimation mainly with

respect to their mean squared errors(MSE's),fOr different sample sizes(n=

Vol.22,No。
`,2011

"
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20,40,60,80,100) , and (a:2,4,6),(g:1,2) and for different parametric values
(cr:0.5,1 ,2)and
(1,:l). If U follows uniform distribution in [0,1], then
x = (-ln(l -U''")/ tr)follows GE(o ,1" ). Therefore, if one has a good uniform
random number generator, then the generation of GE random deviate is

immediate. Since l. is the scale parameter and all the estimators are scale

invariant, then for each combination of n and o a sample of size n from
GE(u,l) is generating and estimate o by rwo different methods. In
experiment it has been compared befween fwo methods (LINEX bayes
estimator with Jeffery prior Information and LINEX bayes estimator with
gamma conjugate prior ) and report mean squared elrors (MSE's) over 1000
replications. to observe how the two methods perform in estimating cr if )" is
known and (),: l).The results were presented in the four tables for each

sample size.

CONCLUSIONS AND DICUSSIONS
The resolute of numerical experiments were presented to compare

between the two estimators proposed in equations (13)and (16).Some of the
points are quite clear from the numerical results. As expected, it was

observed that the performances of all estimators became better when the

sample size increases. In the tables (1,2,3,4,5) the MSE's of LINEX Bayes

estimator with gamma conjugate prior ci s2 wer€ less than MSE's of
LINEX Bayes estimator with Jeffery prior Information a at at all simple
sizes of n for cr<I. However, for u21 MSE's ofri 91 less than MSE's of c? s2

at all simple sizes. Bayes estimators with two types of prior density
function had least mean square erors as compare with maximum likelihood
estimator. In Bayes estimators with Jeffery prior Information ri s1 (when
a:6) MSE's were lower than MSE's ofci s1 (when a:2,4) but MSE's of
Bayes estimators with gamma conjugate prior ri s2 (when a:2) were lower
than MSE's of a s2 (when a:4,6)

Table 1: Estimation values and mean square error n'ithin brackets of the

-

estimators of the shape Darameter u when(]"=l) and sample size n=20
n Estimator a β α=0.5 o=l u=2

dst 2 0.s 153(0.0143) r.0003(0.048e) es60(0.0902)
4 0.5021(0.0126) 0.9529(0.0423) .8671(0.0911)

6 0.4898(0.01ls) 0.91l3(0.0414) .7883(0.1068)

dsz 2 l 0.5017(0.0126) 0.9505(0.0419) .7783(0.1090)

4 0.4892(0.0114) 0.9077(0.0412) .7045(0.1379)

6 0.4775(0.0107) 0.8698(0.0445) .6383(0.1792)

dsz 2 2 0.4126(0.0r 05) 0.9015(0.0464) .s78s(0.249e)
4 0.4113(0.0101) 0.8628(0.0496) 4684(0.3372)

6 0.4106(0.0101) 0.8283(0.0556) .3766(0.43r4\
6r IILl.e 0.s306(0.0167) 1.0s76(0.0609) 2.11s8(0.272s)
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Table 2: Estimation values and mean square error within brackets of the
n=40

Table 4: Estimation values and mean square error within brackets of the
n=80

estimators of the a when (1,=1) and samDle size
n Estimator a β a=0.5 α 〓1 α=2

40

α Bl 2 0.5079(0。0068) 0。9976(0.0247) 1.9560(0.0902)

4 0.5015(0.0064) 0.9734(0.0231) 1.8671(0.0911)

6 0.4953(0.0061) 0.9507(0.0228) 1.7883(0.1068)

α B2 2 1 0.5014(0.0064) 0.9727(0.0230) 1.8595(0.0928)

4 0.4951(0.0061) 0。9497(0.0227) 1.7789(0.1101)

6 0。4890(0.0059) 0。9281(0.0236) 1.7071(0。 1379)

α B2 2 2 0.4904(0.0058) 0.9727(0.0230) 1.7759(0。 1133)

4 0.4844(0.0056) 0.9497(0.0227) 1,7022(0.1420)

6 0.4786(0.0056) 0.9281(0.0236) 1.6362(0.1781)

α  nLl.e 0.5127(0.0064) 1.0122(0.0261) 2.0554(0.1164)

Table 3: Estimation values and mean square error within brackets of the
esti mators of the sh rameter o when(l = and sam e size n=60
n Estimator a β α=0.5 α =1 α=2

60

（α 2 0.5065(0.0042) 1.0062(0.0 69) 9755(0.0588)

4 0.5022(0.0040) 0。 9896(0.0 59) 。9137(0.0587)

6 0。4980(0.0039) 0.9738(0.0 55) .8567(0.0661)

α 2 2 1 0.5027(0.0042) 0.9893(0.0 58) 。9094(0.0604)

4 0。4985(0.0040) 0.9733(0.0 54) .8516(0.0682)

6 0.4944(0.0039) 0.9580(0.0 56) 7982(0.0819)

α 2 2 2 0.4979(0.0039) 0.9703(0.0 48) .8518(0.0668)

4 0.4936(0.0038) 0.9549(0.0
く
フ 7974(0.0809)

6 0.4898(0.0037) 0.9401(0,0 58) 7470(0.0997)

d n"l.e 0.5124(0.0046) 1.0188(0.0 73) 2.0375(0.0698)

esti mators of the shape parameter o when(), = 1) and sa le size
n Estimator a β a=0.5 α =1 α〓2

80

α Bl 2 0.5022(0.0032) 1.0012(0.0120) 1.9737(0.0449)

4 0.4990(0.0031) 0。 9884(0.0115) 1.9268(0.0456)

6 0.4959(0.0030) 0.9769(0.0114) 1.8827(0.0505)

α B2
つ
４ 1 0.4990(0.0031) 0.9887(0.0115) 1.9319(0.0471)

4 0.4959(0.0030) 0.9767(0.0114) 1.8869(0.0515)

6 0.4928(0.0030) 0.9650(0.0115) 1.8446(0.0545)

α B2 2 2 0.4983(0.0029) 0.9794(0.0117) 1.8799(0.0508)

4 0.4952(0.0028) 0,9666(0.0118) 1.8373(0.0597)

6 0.4921(0.0028) 0.9552(0.0122) 1.7972(0.0716)

α  鳳 1.e 0 5089(0.0032) 1.0124(0.0131) 2.0317(0.0528)

ロ
245



Bayes Estimator of the Shape Parameter of Generalized Exponentiat Distribution .

Table 5: Estimation values and
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mean square error within brackets ofthe
estimators of the shators of thq shape parameter u when()" = l) and sample size n=100

n Estimator a β a=0.5 α =1 α=2

100

α Bl
つ
４ 0.5036(0.0026) 0.9987(0.0101) 9793(0.0370)
4 0.5011(0.0026) 0.9888(0.0098) 9413(0.0373)
6 0.4986(0.0025) 0.9792(0.0097) 9052(0.0404)

0`B2
つ
４

1

0.5010(0.0026) 0.9887(0.0098) 9406(0.0373)
4 0.4985(0.0025) 0。9790(0.0097) 9040(0.0405)
6 0。4961(0.0025) 0,9696(0.0099) 8692(0.0462)

α B2
つ
４

2

0。4991(0.0025) 0.9839(0.0093) 8961(0.0405)
4 0.4966(0.0025) 0.9743(0.0094) 8612(0.0468)
6 0.4941(0.0024) 0.9650(0.0096) 8280(0.0553)

α  nlLl.e 0.5072(0.0027) 1.0151(0.0104) 2.0204(0.0400)
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ABSTRACT
We will show that the convergence ofPicard iteration is equivalent to

the convergence of Mann and lshikawa iterations when the mapping is

multi¨valued   contraction and multi¨ valued strongly pseudo‐ contraction

(nOt necessary Lipschits)and When the underling space is a real Banach
space or a real uniforrnly smooth Banach space. Here, the meaning of

equivalent isl these iterations converge to the same flxed point.

INTRODUCTION AND PRELIMNARIES

Let X be a nolllled space over a fleld F and X be the dule space ofX,
■                                                                                       def

for f∈ X and xcX we use the convenient notation<tX> =【 X).ThiS

makes inner product structure available.

For all α,β in F,t gin X andx,yin X,then we have

<αftt βg,x>=α <tX>十 β<g,x>
<tαX+βy>=α <tX>+β <ty>
and 卜f,Xホ lflHI

,

lfl=滞卜f'XJ,卜 |=滞卜f'XJ[1,p・ 7朗。

Definition (1.1) [2, p.991 or [31

Let X be a normed space, the multi-valued mapping J:X 

->by, I(x) : {f . x,.r,f>:llfllllxll,llfll=ll*111, v* € X is said to

normalized duolity mapping,where X i, tt . dual space of X and

set of all non-empty subsets of X.
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Derlnition(1・ 2)[2,p107]or[4,p.265]

Let X be a Banach space and S(X): {xeX: ll*ll =tt, then a Banach
space X is said to be smooth if

limlX+り‖―IXI
(̈2.1)t→0

exists for each x, y e S(x), and X is said to be uniformly smoalr if the limit
(2.1) is attained uniformly for (x,y) in S(X)xS(X).

Definition (1.3) [5,p.a7 a)
A normed linear space X is said to be uniformly convex if and only if

for every e e ]0,21 there is a 6(e) e ]0,11 such that whenever

ll " 11.., lly 11.., llx - y ll> er, x,y e X, r > 0, then it follows that

lllx + y)zz ll<(1 - 6(e))r.

By depending on the fact "X is
uniformly convex 14,p.2651". We

4

unifollllly smooth if and Only if x is

can see that the Hilbert space ι2(R)with

国=編お面お嗣y smooth since the dual space of t2@) is tdR)

rTぉi「盤F褪淵。:露nftti肌
ポ電正fittT」

6乱

『1認
国=maX{1杓 |,lx21},∀ X=(x卜x2)｀ nOt umお rlnけ smoOth shce thc dud

space of R 2 with thc salnc nollllis nOt unif011.ly cOnvcx[5,p475].

Proposition(1。 4):[2,p.99-107]and[7]
Let X be a Banach space and J bethe dualiッ mapping ofx.Then

(1) For xcX,J(x)iS nOn‐ empty bOunded c10sed and convex;

(li)J(0)={0};
(lil)For xcX and a real α,」(αx)=αJ(x);

(市)X iS a smOoth Banach spacc ifand only ifJ is single‐ valued;

(V)X iS a unifollllly sm00th Banach space ifand Only ifJ is singlc‐valued
and unif01111ly continuous on any bounded subset Ofx.

Derlnition(1・5):[5,p449]

Let X be a normed space and A,B c CB(x)whiCh is the set Of all

closed bOunded subset Of X Let H(A,B)denOte the Hα″sdοr//dおtα″ε
`ψ

ノ
Иα″″B thatis deflncd as

H(A,B)=maX(sup d(a,B),Sup d(b,A)},where d(a,B)= 
絶∫

d(a,b)｀ thc
acA         b∈B

distancc from a pOint a tO the set B and d induced by thc nollll.
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Lemma (1.6): [8] or [6, p.61]
Let X be a normed space. If A, B e CB(X) and aeA, then given t >

0 there must exists a point b eB such that lla - bll < H(A,B) + e.

Lemma (1.7)z 16,p.62)
Let X be a normed space and An, Bn be two sequences in CB(X). Then

we can choose an € An, bn e Bn, V n > 0 such that

llu, -b"ll < H(A,,B,) * eo with li*r, =0 ...(1.3)

Now. By a multi-volued mapping

T:M sX --+ 
2. "'(1'4)

We mean a mapping assigns to each point xeM a subset T(x) cM

Definition (1.8): [10, p.1] and 19,p.447)

? LetrX be a normed space, M be a non-empty subset of X and

T:M--+ 2 be a multi-valued mapping, the point x in M is said to be afrxed
point of T if and only if xeT(x). Let F(T) denote the set of all fixed points

of T, that is F(T):{xeM:xeT(x)}
As a special case the point x in M is said to be a Jixed point of a single-
valued mapping T if and only if x: T(x) and the set of all fixed points of T,

that is F(T):{xeM:x:T(x)}.For fixed points of multi-valued mapping T, we
introduce the following example:

Example (1.9) U 1l

Consider M:[0,1]x[0,1] c R' with the usual norrn. Define
T:M-----+CK(M) by T(x,y) : the triangle with vectors (0,0), (x,0) and (0,y),

v for all X, y € [0,1].
F(T): {(0,0)} u {(x,0): xe[0,1]] u {(0,y): y€[0,1]]. Since (0,0)eT(0,0),
(x,0) e T(x,0) for all x and (0,y) e T(0,y) for all y.

Example(1.10): 
x

Consider X:[a,b] with the usual metric. Define T:X --+ 2 by
T(x):{a,x,b}It is clear that every x in X is a fixed point .

Definition (1.11): [0,p.2 - p.35] and ll2, p.1l2l
Let X be a normed space, M be a non-empty subset of X. A mapping

T:M-+ 1 is saia to be
(i) Multi-valued Lipschitz (or Lipschitz when T is single-valued). If there

exist a constant k > 0 such that
H(Tx,Ty) <t ll*-vll forallx,y € M ...(1.5)

(or respectively llr" - Tyll< t ll" - yll for all x, y € M) ...(1.6)
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(ii)If k < 1 in (1.5) (or in (1.6)), then T is
controction (or contraction respectively).

For the existences of fixed point for the

mapping we have the following theorem:

Theorem (1.12): (Nadler's Fixed Point Theorem [8, p.62]
Let M be a non-empty closed subset of a Banach space X and

T:M -+ CB(M) be a multi-valued contraction mapping. Then T has a
fixed point

Example (1.13): [8]
Consider M:[0,1] with the usual distance and let f:M 

--+ 
M is given by

if0<*.1
2

if 1< x < I
2

Define T:M--+ c(M) as the following T(x): (x) u t0) T is multi-valued
contraction mapping with respect to Hausedorff distance since for any x, y

in M, H(Tx,Ty) : max { sup d(a,T*),:}l d(b,Ty)} 
= }1l< 

- rl
Since M is complete (every closed subset of complete space is complete),
then by Nadler's fixed point theorem, T has a fixed point. Now, to find these
fixed point we must discuss the statement x e T(x) : f(x) u {0}.

It is clear that 0 e T(0) and 1.X1> and then ?."tfl>. Therefore F(T) :3 '3'. 3 '3'
)

{0,: }.
5

Definition (1.14): [3], [4] and [6]
Let X be a normed space and M be a non-empty subset of X. A mapping

x
T: M 

-+ 
2 is said to be

(i) Multi-vslued strongly pseudo-contraction (or strongly pseudo when T
is single-valued).
Ifthere is a constant t > 1 such that for each x, y € M and for each
( e Tx, p € Ty there exists j(x - y) e J(x - y) with

Salwa and Shala

said to be multi-vulued

multi-valued contraction

...(1.7)

...(1.8)

I

<6 - p, i(x - y)> < 
|il. - rll'

(or respectively <Tx - Tyj(x - y> =|il. - yll')
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… (1.9)

… (1.10)

The following inequalities are equivalent to (1.7) (or (1.8))

lle-pll'=llr-vll'*itt,"-E)-(v-l-r)ll' for each x, v € M, for each

(eTx,p€Ty.
(respectively llrx - ryll' 

= ll, - vll' * 
1tt,, 

-r)x - G - r)vll'

for each x,yeM)
(iD If t: 1 in (1.7) and(1.9) (or in (1.8) and(1.10)).then T is said to be

multi-vol ued ps e udo-co ntr action (or ps e udo-contr oction respectively).
Example (1.15): [15]

Consider X : R with the usual norm, the single-valued mapping

T:X-+ X such that T(x) - x- f .o, x i. Since (I -T)(x) : f .o, x and22
< Tx - Ty," - y > : (Tx - Ty) (x -y)

1,
< : lcos x-.ory I I ("-v) |

2

= 
! I (x-v) 12
2

Since t:2, so (I - T) is strongly pseudo contraction mapping,
Since the derivative of T is bounded then it is Lipschitzian i.e.

It'(*)l : lt + !.ir*l 
= 

1.
22

a

so ltx-Tvl <: lx-yl forallx,yinR.-2
Example (1.16): [7]

Consider X: R with the usual norrn, M: [0,1] and T:M -+ M be
23

given as T(x): (1 - *l;' for all x e [0,1], then T is pseudo contraction not

Lipschitz, T is pseudo contraction, since T is decreasing. We have
< Tx- Ty,*-y > : (Tx- Ty) (*-y) < 0 < lx -yl'.

2l

T is not Lipschitz since T'x = 
-('- f')' is unbounded as x 

-> 
0.

xJ

So,thereisnoconstantkwhichboundsT

Now, we recall three well-known types of iterations for multi-valued
mappings and single-valued mappings which are Picard, Mann and
Ishikawa. Then, we present two examples for convergence of Mann
sequenae which the Picard fails to converge and convergence of Ishikawa
sequence which Mann fails to converge.

7

＾
ワ
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Definition(1. 17): [8]or[6,p.48]

Let X be a normed space, M be a non-empty subset of X, T:M--+ 5 A" u
multi-valued mapping and for x6 eM. If the sequence {x,} c M is defined
by

Xn+l € T(xn),Vn>0 ...(l.ll)
or
Xn+l:(n,where(, e T(x"), Vn>0 ...(1.12)

Then the sequence {xo} is said to be Picard iteration process for T.
As a special case, when T is a single-valued mapping, Picard iteration is

defined by
Xn+r:T(x.), V n>0 ...(1.13)
Definition (1.18): [8] and [9] .

Let X be a normed space, M be a non-empty subset of X, f:U -+ )
be a multi-valued mapping and for xs € M. If the sequence {un} c M is
defined by
un+l € (1 -cx")ur+orTun, Vn>O ...(1.14)
or
un+l:(1 -a)uo*crovowherevo € Tuo, Vn>0 ...(1.15)
Then the sequence {un} is said to be Mann iterotion process for T, where
crn be a non-negative real sequence in (0,1) satisffing some additional
conditions.

Also, when T is a single-valued mapping, Mann iteration is defined by
un+l:(l-cr,n)un+crrTun,Vn>0 ...(1.16) ^Definition (1.19): [3] and [20]

Let X be a normed space, M be a non-empty subset of X, f:U --+ I
be a multi-valued mapping and for xe € M. If the sequence {xn} c M is
defined by

Xa+1 € (1 - an)xn * ctn TYn

y, € (1 - Fn)x, + Bn Txn, V n > 0 ...(1.17)
or

Xn+l : (l - cx")x, * ct, p", where |h€Tyn, V n > 0
yn: (l - pn)xn + pn(n, where (n e Txn, V n > 0 ...(1.18)
Then the sequence {xn} is said to be Ishikawa iterstion process for T,
where cxo and 0, be two non-negative real sequences in (0,1) satisfying some
additional conditions.

Also, when T is a single-valued mapping, Ishikawa iteration is defined by
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...(1.1e)
It is clear that,Ishikawa iteration in definition (1.19) implies Mann

iteration in definition (1.18) when gn:O, V n ) 0.And Mann iteration in

definition (1.18) implies Picard iteration in definition (1.17) when ch: l,
Vn20.
Example (1.20): [21]

Let X: R with the usual norm, M:tl,2l. Define T:M -+ M by
/.

T(x;:l, for all x in M. Then it is clear that F(T):{1} (i.e. T(1): 1, 1 e
x

fl,Zl>and the Picard iterative sequence for any xs#1 is
2

f x, if n is even

' 
t"*=]f, 

ifnisodd
LX

So the Picard iteration process of T does not converge to the fixed point of
T. Moreover {Tn x} fials to converge to any point in X, for all xs in M\{ I }.

The Mann iteration process of T with c" = +, tr 2 0 and xo : 2" 2n+l
converge to 1, the unique fixed point of T, see table (1)

Table 1: The Mann iteration for :xample 1.20

N 0 I 2 3 4 ∞

Mann
Iteration

つ

´ 1.5 1。 166 1.034 1.0042

Mutangadure and Chidume l22l gave an example of a mapping T
with some contractive conditions defined on a compact convex subset M of
a Hilbert space and they proved that the Ishikawa iterative sequence of any

point xs in M converges to a fixed point of T, but every non-trivial Mann

sequence fails to converge. Here, we mention to this example without
details, since such details consist of something other concepts.

Example (1.2L)z l22l
Let X be the real Hilbert space R 2 with the usual inner product. If

x : (a,b) eX we define x' € X to be (b,-a). Then we have <x, xr>:0,

ll"'ll=ll"ll,.*',y'):(X:yr, ll"'-y'll=ll*-vll ana < x',y) * .*, v',
: 0 for all x, y in X. We take the closed and bounded convex set M to be the

■
し
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closed unit ball in X and set M1 : {xeX: ll:<il=-}}, M2:{xe x, ;= ilrll. r },

[x+x', ifxeM,
I

wedefineT:M+Mby Tx=1:f _x +xr if
tiEll-x+x-, 

ifxeM,

It is easy to show that the origin is the only fixed point of T
(i.e. T(0,0) : (0,0) + (0,0)' : (0,0), (0,0) e Mr). Chidume [22] show that no

Mann iteration sequence for T converge to any non-zero starting point.

The main aim of this paper is to study some cases for coincidence the
limits of the convergent which are Picard, Mann and Ishikawa iterations for
multi-valued non-Lipschits mappings .we give a simple example to illustrate
the convergence Ishikawa, Mann and Picard iteration for Lipschitz mapping.
And then we prove a result about the equivalence convergence of these
three iterations for multi-valued contraction mapping.

Also,we show that the Ishikawa and Mann iterations for strongly
pseudo contraction are equivalent in two cases when X is a real uniformly
smooth Banach space and when X is a real Banach space.

MAIN RESULTS
Firstly, we begin with the following example to explain the

equivalent of the convergence of the three above iterations when apply to a
Lipschitz mapping:-

Example (3.f):

Consider X : R, M : [0,2] and T: M --+ M defined by Tx =
X+1

Obviously, T is a Lipschitzian mapping with Lipschitz constant k: 2 and T
has a fixed point p: I e M. Let's choice the sequences {cr,} and {p"} such
_11
that crn =.: and B" =+, and Z0 : uo : X6 : 0.1 e M. Then then+l n+2
sequences in conditions (2. l3), (2.16) and (2.19) are converge to 1, see table
(2). The results in this example has been obtained by basic visual
prograrnming language.

ab le 2: The Equivalence of Picard, Mann an Ishikawa Iteration
Picard Iteration l\Iann lteration Ishikalva Iteration

n=0 0.1 0.1 0.1

n=1 1.81818181818182 0.959090909090909 0.448550724637681

n=2 0.709677419354839 0.97968782957182 0.892617654617736

n=3 1.16981132075472 0.987330944576236 0.936195790783592

n=4 0.921739130434783 0.991139737611865 0.957326451856968

＾
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n=5 1.04072398190045 0.993358088774786 0.969305718175472

n=6 0.980044345898004 0.994782936250789 0.976787900564533

n=7 1.01007838745801 0.995761988483085 0.981788194941084

n=8 0,994986072423398 0.996468823704831 0.985302185451399

n=9 1.00251326445127 0.996998812430618 0.987869851551889

n =
10

0.998744944917027 0.99740827029606 0.989805444391452

n  =

11
1.00062792157957 0.997732376629439 0.991302267728289

n =
12

0.999686137750654 0.997994124478976 0.992484683106121

n  =

13
1.00015695575592 0.998209111634372 0.993435724930864

n =
14

0.999921528280336 0.998388253973529 0.994212595664891

n  =

15
1.00003923739935 0.998539395785704 0.994855769729909

n  =

16
0.999980381685213 0.99866830402408 0.995394555224867

n  =

17
1.00000980925361 0.998779303335904 0,99580607667597

n =
18

0.999995095397248 0,998875693743733 0.996240215671364

n =
19

1.00000245230739 0.998960032522647 0.996575826410003

n  =

120
1 0.999908410570588 0,999809389229063

↓ ↓ ↓ ↓

1 1 1

Theorem(3。 5):

Let X be a real Banach space,M be a non‐ empty convex subset of X

and T:M― CB(M)be a multi‐ valued contraction mappingo Suppose that

11』11Zn―
―zn+11=0・ Let zO=uO=xO ∈ M and deflne{zn},{un)and{xn}by

conditions(1.12),(1。 15)and(1.18)with{αn},{βn)SatiS″ ing

(i)0<αn,βn<1
(ii)limβ n=0

n―)∞

Ciり Σαn=∞ ,

n=1

then the fonowing are equivalent

(a) PiCard iteration converges to P,

(b)Mann iteration converges to P,

(C) IShikawa iteration converges to P。

一
〕
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Proo■

By Nadler's Theorem,T has a ixed point,say p.F士 stly,we prove(a)
implies(b)From zn+1=ら ,Where G∈ T(zn)

un+1=(1-%)un+%Vn,where vn∈ Tun,

From conditions(1.3)and(1.5),we get

Zn+1-un+1=(1-%1)(G― un)+鴫 (G― Vn)

牌祠―u祠 |=に一αnXζ n― un)+α nにn― Vn洲

≦0-α n)にn― unl+α nに n― vnl

= (1 - o")llq - zn *Zn - unll* o" ll(" - r"ll
<(1-α

n)lζ n― Znl・ (1-α n)IZn― unl+α nH(TZn,Tun)+α nen

llr,., - u,., ll < (1 - cr" )llq - r" ll * (l - cr" )llr, - u" ll 
* o"kllz" - "" ll + crnen

<(t - a,(1 -t ))llr" -""ll+ (l - o")llr"-, -,"ll + crnrn

Let us denote be

a,:=llz" -u"ll
In r= cr,(1- k) e(0,1), Vn >0

on r= (1- o")llr", - r"ll+ crnrn

for each n eN, the inequality of Lemma(2.2) is satisfied. Therefore

l,gllr, - r" ll= o ...(2.r)
Since Picard iteration {2"} converges to p and using condition (2.1), we get

ll", - pll < llr, - pll + llr" - r" ll

which implies that hmllu" - pll= 0.Thus lgr, = p

Secondly, we prove (b) implies (c).

From un+ I : (l - qr) un * onvn, where vn € Tun,
Xn + I : (l - cr") X, * c[n pn, where ]h € TYr,
yn : (l - B,) xn * 0n En, where (n e Txn,

From conditions (1.3) and (1.5), we get
un+ I -Xn+ I : (l - ct") (un - xn) * ocn(vn - lh)

ll*"., - r"*,ll = ll{t - ""Xu" - xn) + on(vn - }.,)ll
< (1 - o")llu" - *,ll + cr" llv" - p,ll

< (l -.r")llr" - *"ll+ anH(Tun,Tyn) + ctnen

< (l -o,)llr" - r,ll + cr"kllu, - y,ll+ cr,nrn

（

、

ぬ
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llu"-, - *,*, ll = (l - cr" )llu" - *, ll 
* cr"kllu, - (l - 0" )x" - B,E" ll 

+ cr,e"

=(1-α n)|lun― Xnll・ CXnkll(un― Xn)+β n(Xn― こn)||+OCnεn

<(1-α n)lun― Xnll十 αnklun― Xnl+α nβnklXn― こnl+α nεn

=(1-α n)‖un― Xnll+α nklun― xnl+α nβnklXn― pl― p― ξn‖
+CXnε n

く(1-α n)|lun― Xnll+α nk‖ un― xnll+Ctnβ nkllXn‐
―p‖ +

αnβnklp― こnl+α nεn

<(1-α
n)|lun― Xnll・ αnkllun― Xnl十 α

nβ nkllXn― pl十

α
nβ nkH(Tp,TXn)+CXnβ nk■ +α

nε n

≦C― αn)卜 n― Xnl+α nkttn― Xnl+α
nβ nkttn― 酬+

αnβnk21p_xnl+α nβ nkttn+CX nCn

<(1-α n(1-k))lun― Xnl十 α
nβnkA+cxnβ nk2A■ α

nβ nkεn+α nεn

for some positive A since{|lxn一 pl}iS bOunded sequence。

Let us denote

an・ 卜n― Xnl

λn:=αn(1~k)∈ (0,1),∀ n≧ 0

σn:=α nβnkA+α nβnk2A+α nβnk■ +α n8n

for each n∈ N,the inequality ofLemma(2.2)is satiSied.Therefore

搬牌n― Xnl=0              。…9o
Since Mann iteration{un}COnVerges to p and using condition(2.2),we get

卜n―ホ トn― xnl+卜 n一到
whichimphesthat ttmllXn― pl=0・ Thus, Imxn=p

n―)oO

Thirdly,we prove(c)implies(a)

From conditions(1.18),(1.15),(1.3)and(1.5),we get

Zn+1-Xn+1=(1-α n)(鶴 ―Xn)+%(鶴 ―μn)

一　
▼
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牌nH― X口 |=牌 ―αnxζ n― Xn)+α n“n― μn洲
≦0-α n)脇 n― Xnl+α nttn―ζnl
<(t -o")ll(" - x"ll+ cr,H(Tyn,Tzn) + crnen

< (t - "")ll(, - 
x,ll+ c"kllv. - z"ll + cr"e"

= (l -o")ll(, - zn + zn-x"ll+ a"klltl -0")x, +p,(n -z"ll+ ct,e,

< (t - o.)ll(" - z" ll+ (t - cr" )llz" - x" ll+
o,kll(t - B"Xx, - z,) r p,(€n - z.)ll+ c"e"

< (l - cr,)llz,*, -z"ll+(l-o")llr, - *" ll*
cr"k(l -B")llx. - z,ll + cr"kB" 116, - r,ll+ o,r"

= (l - cr")llz,., - z" 
ll 
+ (l - o, )llr" -x"ll+o"k(l-F,)llx" - z,ll+

ct"p"klf6" -zn*t+zn+t-z"ll+a"e", wherezn*, eTzn

< (1 - cr" )llz"-, - z,ll+ (1 - o, )llr, - x" ll+ a,k(l - P, )llx, - z" ll+
cr"B"kllE" -z".,ll +cr"B.kllz"., -z"ll +o"e"

< (l - cr,)llz"., - z,ll + (l - o" )llr" - *" ll 
* a"k(l - B, )llx" - z,ll+

a"p"kH(Tx", Tz" ) + cr,B"k llz"., - z. 
ll 

+ o"B"k-q + cr,en

< (l - cr")llz,*, -z"ll+(1- o,)llr, -x"ll+o,k(l-p,)llx" - z" ll+
o,p"k2 flx, -z,ll +cr"p"kllzn,, -z,ll+c"BnkEn +crnen

=(l-o. +o"k(l-p,)+o,p"kr)llx. -z"ll+(l-cr")llz,-, -z,ll+ t
ct"p"kllz.*, - zn ll+ cr"B,k-q + c,en

.(l -o" +a,k(l-p")+cr"p"k)llx" -z"ll+ (l -o")llz"., -z"ll+
o"P"kllz"*, - z" 

ll 
+ cr,,B,k-q + a,e"

< (t - o" 1t - t))ll*" - z, 
ll 

+ (l - o, )llr,., - z" 
ll 
+cr,p"k llz^., - z,ll+

cropok-q + croeo

Let us denote
a" =llx" -r"ll I,, :=o,(l-k)e(0,1), V n > 0

6, ;- 1t - o, ) ll 
z,*, - z^ll + a og,k llr*, - z. 

ll 
+ cln p" k{ + cr, e,

for each n eN, the inequality of Lemma(2.2) is satisfied. Therefore

|gll*" -r"ll= o ...(2.3)

■
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Since lshikawa iteration{xn}COnverges to p and using condition(2.3),we

gd  ttn一到KllZn一 xnl+卜n~酬
whch impltsth江 趣牌n―到=0・ Thus,搬 zn=p・・

Now,we show thattwo cases fbrthe equivalent between the convergence

oflshikawa iteration and the convergence ofMann iteration when applied to

multi…valued strongly pseudo contraction. For this purpose we recall the

fonowing Lerrllnas:

支
Lemma(2.4):[24]Let X be a real no.11led space and J:X― 一→ 2 be the

nollllalized duality mapping,then

に十yド ≦トド+2<yj(x+y)>,∀ X,y∈ X,∀ j(X+y)∈ J(X■y)。

Lemma(2.5):12]
X

口           Let X be a real nolllled space and J:X→  2 be the noHllalized duality

mapping,then

●(X),y>≦ lxlllyl,∀
X,ycX,∀ j(x)∈ J(X)。

Theorem(3。 6):

Let X be a real uniformly smooth Banach space,M be a non… empty
M

convex and bounded subset of X and T : M― ――) 2 be a multi¨valued

strongly pseudo‐ contraction inappingo Suppose that P c F(T)。 Let uO=xOcM

and deine{un),and{Xn)by COndition(1。 15)and(1。 18)with αn,βn

satistting the f01lowing conditions:

(i)0<α n,βn<1
.       (ii)lim αn=limβ n〓 0

n―)∞        n― →∞

(iii)Σαn=∞ ,

n=1

then the fbllowing are equivalent

(a)Mann iteration{un}COnverges to P,

(b)IShikawa iteration(xn}COnverges to P.

Proof:
We prove (a) implies (b)
From Xn+ I : (1 - o") Xn * c[n ;.rn, where [h € TYr,

yn : (l - Br) xn * 0n (n, where (n e Txr,
un+ I : (1 - cx") u, * crrrvo, where vn e Tun.

From Lemma (2.4), Lemma (2.5) and condition (2.7), we get

Xn+ I -un+ I : (l - cA) (x.,- un) + c[n(p{r- vn)

＾
）
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llr,-, - r,-,ll' = ll1t - cr" y1x" -u,)+o,(p" -r")ll'
< (1 - cr" )' ll*" - u, ll' + 2o 

^ 
<p" - v", j(x,,r - u,*, ) )

= 1l - cr. )2 llx, - u" ll' +

2rn (lrn -vn,j(xn*, -u,*,)- j(y" -un)+ j(y. -u,)>
llr"-, -*,rll'<(1 -cr,)'?llx" - u"ll' * 2on .lrn -v,,j(y" -un)>+

2on.pn -vn,j(xn*, -u"r)- j(y" -un)>
< (1- cr" )'?llx" - u" ll' * zcr"kllv" - u" ll' *

za" llu" - ",llllj(*"., - u,_,) - j(y, - u.)ll

<(1- cr,)'1llx" -u,ll' * zcr,kllv" - u,ll' *
2cr,"A,llj(x"*, -u"-,)-j(y" -u,)ll, ...(2.4)

for some positive constant Ar since {llf" - v, ll} is bounded sequence.

Now, we prove that, when n 
-+ 

co

j(xn*r -un*r)-j(yn-un)-----+ 0. ...(2.5)
When X uniformly smooth Banach space, j is uniformly continuous on
every bounded set of X. To prove (2.5), it is sufficient to see that

ll(x'.' -u".') - tv,, -")lF,[":l 
. 
"-j.. 

;.;" :'f"a" + anun - crnv.rl

≦αn(卜nl+卜nl+卜nl+卜 nl)+βn(卜nl+にnl)

<(ctn +B")A-+0 (n-+oo),

where A=sup((卜nl+卜nl+トロ|+卜nl),(卜 nl十 にnl))帥dhヽ CLa
that A is finite. Since the boundeness of M makes all the sequences {xn},
{u"}, {p"}, {8"}, and {vn} are bounded.
So, (2.5) holds. We define
o" -2cr"A, llj(xn*, -un*;)- j(y, -u")ll ...(2.6)
From condition (1.18) and Lemma (2.4), we get

lly" -u"ll' =ll0 -8")(r., -un)+p"(8" -u")ll'
<(l-p")'ll*" -r,ll'+2Bn <6, -un,j(y" -u ...(2.7)

= llr, -r"ll' +2P^A2,

for some positive constant ,A'2 since {.6" - ".,j(y" - u") >} is bounoeo.

Replacing (2.6) and (2.7) in (2.4), we obtain

^

‐
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ll*,., - u".,ll' < (1 - o")' ll*, - u,ll' + 2cr.kllx, - u"ll' + on + 4kunB,A,

=(t-2(1-k)cr, +al)llx, -u"ll' +o(cr"). ......(2.8)
The condition lim crn = 0 implies the existence of a positive integer number

n6 such that for all n > o6, we g€t

% < (r - k) ...(2.e)
Substituting(2.9) into (2.8), we get

(l-2(l-k)cr. +o3) < 1- 2(l -k)on+ (1 -k)o, - 1-(1 -k)cr"
Finally,

ll*,., -r*,ll' <(r - (1 -k)cr")11", -rr"ll' * o(a,')

Let us denote

a, := llx" - r"ll'
1," := (1 - k)cr" e (0,1)

and using Lemma (2.2), we obtain liman = g.

Thus

l*11", -r,ll'=o ...(2.10)

Since Mann iteration {un} converges to p and using condition (2.10), we get

ll"" -pll<ll", -",ll*ll"" -pll
which implies that fimllx" - pll = 0 . That it [i1g*" = P.

Analogously, limxn = p implies that lrgu" = p. r

The next result hold when X is a real Banach space:

Theorem (3.7):
Let X be a real Banach space, M be a non-empty convex subset of X

M

and T:M+ 2 bea multi-valued stronglypseudo contraction mapping.

Suppose that P e F(T) and the sequences {8,}, {t"} and {v,} are bounded

sequences, when (n e TXr, lh € Tyn and vn € Tun and the following
conditions are satisfied

l5gllg,., -l,r,ll=0, timllvn+r -Vnll=0, where En+ r € Txn* r, Vna 1 € Tula 1,

let xs: u0 € M and defined {u,}, {x,} by conditions (1.15) and (1.18) with
ot,n, Pn satisfying
(i) 0<cxo,Fo<1
(iD l5go" = 0

(iii) ion =*,
n=1

Then the following are equivalent

‐
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a. Mann iteration {u,} converges to P,
b. Ishikawa iteration {x"} converges to P.

Proof.'

^

ll*,-, - u,., ll' = (1 - cr,)' llx" - r" ll' * 2oo < Eo*r - v,*,, j(xn, - un*, ) ) *
2ct, <pn -6o*j(xn*, -u"*,)>+2an <vn*, -vo,j(xo*r -uo*,))
≦0-αnメ トn― unド +2α nkttn」 一un『 +

2o, .t 
" -6"-,,j(x"-, -un*,) >+2o" <v"r, -v,,j(x"*, -un*r))

< (l - cr")'zllx" - u" ll' * 2a,kllx"-, - u".,ll' *
2αn卜n~ξn.Ⅲxm― u口 |+2αn卜 n■

―V.1卜 n.― u祠
|

≦0-α nアトn― unド +2αnkttn.― u祠『 +

4α。lμn―ξn.‖ A+4α nlVn.― VnlA

We pЮ ve(a)imp‖ es(b)SetA■ nlax{sup‖ξn勝 ,supttμ nけ ,SupttVnけ ,卜。け
It is clear that llx. ll 

< A . Supposing that llx, ll < A, we prove that llx,-, ll < A .

Indeed, ftom xn*, : (1 - on) xn + rxo po, where F" e Tyn
We have

卜n」 |≦ O αn)にnl+αn卜nl

≦(1-αn)A+αnA
Thatis          lxn■

|≦ A,∀ nc□ N
Similarly,weget     lunJI≦ A,∀ nc¨

N
We get, by use of ll*"-, - u"-,ll < llx.-,ll + llu"-,ll < za,

ur* r : (1 - (In) un * on vn, where vn e Tun,

xn* r : (1 - a") xn + ct F", where po e Tyn,
y" : (l - Pn) xn + Bn (n, where (n e Txn.

From Lemma (2.4), Lemma (2.5) and condition (1.8), we get
Xn+l - un+ r : (l - o") (x, - u,) + cr,(pn- v,)

卜n¬
一u祠 ド=牌 ―αn xxn― un)十 αn ttn― νn洲

2

く(1-αn)2 1xn~un12+2α nく μn~Vn,j(xn+1-un+l)>

=(1-α n)2 1xn~un12+

2αn<μn~ξn+1+ξn+1-Vnキ 1+Vn+l― vn'j(xn+1-un+1)>

where缶 +1∈ TXn,1,Vn■ l C Tun+1
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ll*.,_u,,ll,=ffiil*"-,,ll,*ffi(ilr,,,_E,,ll*ll,,,_,,ll).
Since oh 

-+ 
0 as n --) 

o' there exists a positive integer n0 such that

2a^< 1. Hence I -2a"k> I - k, V n ) fl0, and so

ll*,-,_,"-,ll,=ffiil*,_,"ll,-ffi(ilr,"_E,-,ll*ll,,-,_,,ll)...(2.11)
We have

ffi=(t#=W='-[niif)""
an6 [2(l - t ) - o" ) --_+ 2(r -k) as n 

-) 
@.

I t-zu,k )
Therefore there exists n1 2 116 such that for any n ) nr the following holds:

- [z(r-r)-",)rr_u = _[z(r-r)-"")._(t_k).
I l-24"k ] ( l-2o..,k )
Hence for any n ) rr from (2.1t), we get

ll*,., _ r,*, ll, < (r _ (l _ k)cr, )ll*, _,r. 
ll, * ffi t ilr.," 

_ 6,., ll * llr", _ r, ll) .

Let us denote

a" := llx. - ," ll'
},n := (1- k)cr, e (0,1),Vn>0

o" =ffi(ilu' -€'.'ll*ll'".' -'"ll)'
T and using Lemma (2.2), we obtain liman = 0. Thus

lgll", -r,ll'=o ...(1.12)

Since Mann iteration {un} converges to p and using condition (2.12), we get

ll", -pll <11", -",11*llr" -nll whlch implies that [mllx" -pll =0.

That is, Itg", = p. Analogously, lrg*, = p implies that lrgr, = p. I
Finally, all above results hold when T is singleton mapping.

ヽ
）
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ABSTRACT
The spectroscopic analysis for three samples of oTd+3:Glass)laser

media has prefo.11led utilizing the standard(Judd_ofelt)model.Our
development concemed on perfornling the process for computer interfacing

to spectrophotometer system utilizing serial port(RS323)to seCure the best

(On‐ line)data∞ upling and transferring approach to guarantee accuracy in

measurement spectroscopic absorption parameter valueso Software was

build conceming the interface process for the implementation of(Judd… Ofelt)

model stages, which lead to get an estirnated valuc of fluorescence

榊 ∬T樹 戦 羹1   
輩different(BOrOphosphate&borate)G

concentration were used input data to our above developed program and

result obtained with accuracy is being acquired as a consequence of

applying software instead of the statistical rnethods used in the previous

researchers.
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INTRODUCTION
The solid state laser material consists ordinarily ofa transparent host

material doped by active ions that replaces some atoms or ions of the
original materials. The host must have good optical, mechanical and thermal
properties to withstand the severe operating conditions ofpractical laser and
these properties include hardness, chemical inertness, and absence of
internal strain, refractive index variation, existence to radiation-induced
color centers, low cost and ease of fabrication. the basic host for the
neodymium is YAG and glass, here glass as non crystalline host material
has been tackled from the point of view of studying a (Nd*3 Glass) laser,
which is the present work topic. The laser action has been achieved from
trivalent rare earth ion-s 6Nd*3,E{,Ho*3,Tm*3,pr*3,Gd*,,Eu*r,yb*3), divalent
rare earth ions (Sm*2,Dy*',T.*'), transition metals (Cr*3,Ni*3,Co*3) and
materials. [3]

The produced laser action cove^ring a spectral wavelength range
from (0.55-3.36)pm, the trivalent Nd*' ion represent the first rare earth
element used in laser field as it is the most important one of this group.

Laser media is an effective element with the laser system,
manufacturing process of this media is very costly; therefore it has
been based upon taking small laboratory sample of different media to be
studied. [4] [3]

The laser medium must posse's sharp fluorescent lines and strong
absorption bands and high quantum efficiency for the fluorescence
hansition of interest.

(JUDD-OFELT) MODEL
This is a mathematical model to calculate irradiative transition

probabilities between elechonic energy levels of trivalent rare earth ions in
solids which has been developed by Judd [1] and Ofelt [2], and became
perfect theoretical model called (J-O) model.

This model is used successfully to compute spectroscopic parameters
for rare-earth ions in solids to determine transition probabilities.
The properties of active laser medium could be determined by spectral
measurement as the absolute absorption spectrum and fluorescence
spectrum using small samples.

Absorption Spectrum Measurements
The following figure(l) show the flowchart ofthe procedure used to

compute the spectral parameters for the absorption transitions initiated at the
ground state 'Ie12 for the studied data samples, When data is received from
the (spectrophotometer) which determines the value of absorption spectrum
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as (Y-axis in cm) and values of wavelength as (X-axis) where several

steps are implemented to the model for calculating the functions in the
following steps. [6]

First step : is ploffing the absolute absorption spectra where its data was

taken at room temperature using the (spectrophotometer) for each sample

and typically there are nine absorption bands lying between (430-900)nm
and originating from thealsl2ground state.

Second step: is taking the numerical integration for five main absorption

bands of wavelength for the measured absolute absorption spectrum.
These five bands centered approximately at (530,580,750,810,880)nm using
(least square fitting)program, The area under the absorption curve of every

absorption band ff u,,on 
^a ^) can be calculated within the integrated

absorption spectrum (Simpson rule).

Third step: is calculation of Nd3* ion density (p). The calculation of peak

absorption cross-section and radiative transition probabilities from
absorbance measurements requires knowledge of Nd-ion density t(p)
(ion/cm3)l in the studied samples. The ion density was determined from the
following equation. [5]

2P Td
u-'a4

Where:
P: rate doping
N: Avogadro numb er (6.023*1023 /mole).
M: the molecular weight of NdzOg (336.48)
D: the active medium density.

Forth steo: is to calculate the absorption
coefficient is defined by Bear-Lambert law:

Iv(x) - Ivs e>p(-K(v) * r)
Where:

Iv g : is the incident radiation intensity.

coefficient, the absorption

Irr*r: The radiation intensity of the penetrating ray

depth x.
K (u): is the absorption coefficient.

of frequency (u) at

ヽ
ヤ

(2)
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Fifth steo: is the line strength measuring values (S-).
The absorption spectrum is determined using spectrophotometers in
accordance with (J-O) model.
The measured values of line strength could be determined by performing

numerical integration on basic absorption bands to evaluate ([ u,,oK^D^)
the following equation gives (S.) values.

（ヽ

(∫。α
"ど

Kぇ Dぇ)=5厖
;1::;ili5j:[`」

」Ll122121SEο

Where

(3)

Kr, is the absorption coefficient at wavelength 1,.

p: The Nd*3 ion concentration.
l, : The peak wavelength ofthe absorption band.
J: is the total angular momenrum of the initial level (t=9/2 in Nd*3)
n=n (Di is the index of the fraction at wavelengh 1".

(n2+2)ae: factor represents the local field correction for the ion in a
dielectric medium.

h: is blanks constant (6.626*10i4 Js).

Sixlh step: calculation of intensiry parameters (Q).
According to the (J-O) model, the line strength between initial (J)

manifold (S,L)J and terminal J manifold (S,J)J may be wriften in the form:

S=′
舅P′ |(S'Z)ノ】び←)1(S,Z)ノ】

2

(4)

The parameters (O2,Oa,C26) represent intensity parameters for the theoretical
(J-O) model which reflects symmetry of the crystal field applied on the
active ions locations.
These parameters determined the transition strength between any two
energy levels in these active ions. By using the (Sn') values that obtained

from equation (2-8) into equation (2-9) inaddition to the element of lU(')l ,

the intensity parameters (Q,) of the (J-O) model is obtained.

Seventh step : measuring the oscillator strength (F).
The strength of hansition between levels (a,b) can be described by the

dimensionless quantity, oscillator strength that is denoted by (F) and
calculated by [la].

稿=劣‰=勢属M″到2
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is the transition frequency,thus Eb― Ea=hじ 。

11:謂魔懲:濯を1猟:Ll蓄
10=2脚

eighth step: absorption cross section calculation (o).
If absorption between level (a,b)were under ED conditions, then the

line strength Spp and oscillator strength Fep are related to (o(u)) by the

following equation. [5]

l o(u4u =lr'("Y" - *'l("' !z\'.1-l^^ - a"u l(" 1z\' 1'1r,,J-\-/' p --r""1 , 'nl'o 3hcg,[ e 'n)'*"---

(6)
The quantity ltc(u)au is known as the integrated absorption cross-

section where n represents the refractive index of the material.

ninth step: calculation of absorption line-strength (Sc) .

The absorption line strength can be calculated by multiplying the

value of intensity parameter with the value of unit tensor lut";' that return

to Nd*3 ions as follows:
Sc=Ω*U

… … … (7)

It worth's to mention that the value of (S. & S-) are in agreement with the

literature ,this reflect the efficiency of both the (J-O) model and the software
utilized.

Tenth steo: oscillator strength calculation (Fc)
This function is calculated by substituting the (calculated absorption

line strength Sc)in the following equation: [5]

り

い
や

FC・ =鵜

     (Sθ

)r

Fl uores cen ce Sp ectrum Me ss ur ement
Figure (1) shows the flowchart of the procedure used to calculate the

spectral parameters for fluorescence transition from the excited levels (olr,r,
olr,r,oIr,r,olr,r), it shows the fluorescence line at (0.88, 1.06, 1.35,7.88) pm
respectively and the following steps illustrate the method used to calculate
the parameters of radiative fluorescence transition. [5] [7]

一
〕
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Func_Wn ( eq. l5)

Func_A ( eq. l0)

Func_B ( eq. l2)

Func_Tc(eq. ll)

Func_Segment ( eq. l3)

Func_qc ( eq.14)

Figure 1: Shows the flowchart of the procedure used to calculate the
spectral parameters for fluorescence transition from the excited levels

(o lr,r, o lr,r, olr,rr tlsr).

First step:- is fluorescence line strength.
These values are calculated for different wavelengths by substituting

the values of intensity parameter (Q,) and the numerical values of the matrix

lu{')l' using the following equation.

S;_Q*U

272
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Second step:- is calculation of spontaneous emission probability(A).
By substituting the above value (S) in addition to the refractive

indices for the studied sample within the range of fluorescence line in the

following equation:

,,[ts,z),',(s,i)r)=ffi,[t#]r,=,.,.,,1({r,.)rll,ll(u,r)r,,' "' (10)

The values of the spontaneous emission probabilities are calculated for
fluorescence transition A(4F372 ----JI:),where (J:9 12, 1 7 12, 13 12, l 5 12) .

Third step;-lifetime calculatio , G:,0)
The lifetime of radiat ion (r;,0) is calculated for the level aF 

3p aftet the total

values for the spontaneous emission probabilities are found by summing
conjugate probabilities for every fluorescence transition in 4F372 level , from
the following equation.

Al-Mustansiriyah J. Sci

,:., =[z n[,r,r,r,[,rtrJ] 
] 

= A,-'\^

Yol.22,No. 6,2011

(11)

(12)

Fourth step:- branching ratio calculation (B).

ft r U.r*t ing ratio foi every fluorescence transition originating from 4F372

level is calculated by substituting the spontaneous emission probabilities

value for fluorescence transition and Ar,- values in the following equation.
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Fifth step:- emission cross-section calculation (o"*).
The peak induced emission cross-section can be calculated by using the

following equation.

loo

(13)or^ =
82,42△ぇグ

Sixth steo; - radiative quantum efficiency calculation (nc).
The radiative quantum efficiency can be calculated from the following
equation.

И【4F3/2)(4ムν2】

_cL rad

ヽ
ロ

17-
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Also we can calculate the average of nonradiative decay from the
following equation:

“ヽ

tr (15)

3- Hardwore Interface: -
The connection operation between the spectrophotometer device and the
(PC) was carried out through the serial port RS232 data transfer from this
port to (PC) was done using an interfacing program and saving this data as a
file in the (PC) and then processing it .

Experimentally, two computers were connected using CoMl serial port so
that the first computer became data transmitter and the second one as a data
receiver; the (PC) connect to the device.
So now the device became a data transmitter and the (PC) as a data receiver,
the following figure (2) present the flowchart of the procedure used to
receive data from serial port RS232. t8l t9l

Initial pon ox3tt
Initral port ox3ts

Get data sample on port (ox3fd)

Read in port (ox3fB)

Display data

Figure 2: Present the flowchart of the procedure used to receive data
from serial port RS232.

w,, = ZuAr.a
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EXPERIMENTATION RESULT
The following table present the spectroscopic parameter of the

absorption spectrum measurement initial from the ground state, after taking
absolute absorption spectrum to five bands at different wavelength from
different host (Borate and Borophosphate) we can calculate the line strength
(measured and calculated) also we can calculate oscillator strength
(measured and calculated), by using the previous value of line strength and
the element of lu(')l matrix we can calculate the intensity parameter. [4]

The following table presents the spectroscopic parameter of the fluorescence
spectrum measurement initial from the terminal state, by using the previous
value of the intensity parameter we can calculate the spontaneous emission
probability and branching ratio and fluorescence line strength and calculated
life time.

"

一
”

（
じ

Sample designation Sh2 Sh3 B3
Band
no.

(見)″

Sm Sc Sm Sc Sm Sc

1 0.88 8.809 8.97 3.35 ‐1.24 1.857 3.14
2 0.81 9.85 2.06 2.24 8.34 1.15 9.20
3 0.75 9.78 1.72 3.23 2.78 1.75 8.77
4 0.58 3.19 5。 15 1.27 1.78 1.35 2.27
5 0。35 3.84 1.23 9.23 ‐4.69 5。 31 5。 00
Band
no.

(見)μ

Sm Sc Sm Sc Sm Sc

1 0.88 1.08 1.107 4.14 1.53 2.29 3.88
2 0.81 つ

乙
２
つ 2.77 3.002 1.55 1.23

3 0.75 1.41 2.49 4.67 4.03 2.54 1.27
4 0.58 5.97 9,64 2.38 3.33 2.54 4.26
5 0.35 7.87 2.53 1.89 -9.61 1.08 1.02
Host Glass Borate Borophosp hate
(J‐O)
Intensity

parameters

Ω 2 3.08 5.51 ９

７

５

５
）

０
〉

う
ん

Ω 4 3.34 -6.56

Ω 6 2.37 4.66

275



Development and Implementation of Software Based on (Judd-Ofett) Model for ^
Spectral Characteristics Measurement of (Nd*r:Glass) Laser Media

Shehab and Asmaa

Figure3 : Present the integrated absorption spectrum of sample (sh2)

from Borate host at rate doping (2%)

卜.■・・ ●■・・ 1

Figure 4 : Present the integrated absorption spect^rum of sample (sh3)
- from Borate host at rate doping (3%)

1

Figure 5: Present the integrated absorption spectrum of sample (B3)

from Borophosphate host at rate doping (37o)
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CONCLUSION
Result accuracy is being acquired .rs a consequence of applying
software instead of the statistical methods used in the previous
reseaxches. [4]
Using (object oriented programming) of the programs increased the
software efiiciency.
The calculated values of the spectroscopic parameters of fluorescence
transition are dependent on the intensity parameters (O) of the (J-O)
model which were calculated from absorption spectra.
The width of the absorption bands was increased due to the increase in
the neodymium ion density.
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ABSTRACT
The area under study is part of the Tigris flood plain regiono We will

review and claritt the methOd,principles and results in of the

landscape analysis Density of hydromorphic channel has been
calculated and its relation to the landscape and flnally its relation to

soil conditions. As a result of intensive ilTigation land drainage

practices,the region`s arable land has been suttected tO progressive

deteriorationo ln order to give a scientiflc solution for the drainage and

inrigation problenl,the landscape analysis of aerial remote sensing data

was employedo Causes of drainage and irrigation. deterioration were

corelated  with  Geomorphic  processes.  The  most  iinportant

factreached, that huge arable land were wasted and abandoned
Through employing old inrigation and drainage practices,by exposing

these lands to desertiflcation and salinization problems, These old

practices should be replaced by modem ones.
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photo interpretation technique to determine the density of irrigation
canals as a clues for soil conditions and soil drainage deterioration in
the region , the objective is to highlight the density ofirrigation canals
and the physical factors affecting soils and soil drainage conditions ,
the study predicts the behaviour ofanother expansed agricultural areas
based on the performance of similar site and material conditions
existing in the areas already under use. Further more it is aimed at
providing proposals for recovery and optimal utilization of affected
areas, the contribution of physical factors towards deterioration in soil
drainage conditions needs quantitative verification based on spatial
distribution of the problem areas. The description of the region
enumerates its physical characteristics employed during the process of
landscape photo interpretation. Excellent work has been carried out by
( Townshend , l98l ) [ I ] , and ( Avery ,1992), [ 2 ] , in the field soil
information and remot sensing .

Spatial Setting
The area is about 2l km, square kilometers occurring 30 km

south of Baghdad along the Tigris river in the lower Mesopotamian
plain (fig l. Location map).

Geomorphologically the area called Flood plain, It is used for
intensive cultivation except for the parts which are Salt-affected . The
Salt-free areas have a very high agricultural value , the saline flats and
channel rernnants are unused and serve as recipient sites for runoff and
uncontrolled effluent from the adjoining area , the land price of these
landscapes is low because of their location being away from the city
infrastructure . The Tigris river attains a meandering character in the
region and its course has been properly trained by construction of
earthen embankments on either side. As a result of continuous
sedimentation by the Tigris river on areas falling between the
embankment, the river course lies at a somewhat higher elevation than
the adjacent basins, consequently it appears that the river course is
located on a sort ofextensive ridge.[3]

Climate
The climate of the region is subtropical semi-desert type, winter

is characterized by high pressure while low pressure in summer. It has
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a very dry season for larger part of the year and larger diurnal and

seasonal fluctuation of temperatures .The mean annumal rainfall is

about 122 mm, Evaporation generally far exceeds the rainfall. Relative
humidity varies considerably, it is highest in December (70 %) and
lowest in june (28 %).Wind occurs throughout the year. Mean monthly

maximum temperature fluctuates between (31.0 C) and (14.7 Ci,). U]

Geology
The geology of the area is part of the southern extensive

geosyncline, which at the bottom (approximately 3 Km under the
present surface) is filled up with older shelf sediments , on top of
which erosional products have been deposited . The upper part consist
of very young fine river sediments[4] .

The geologic history of the area is classified as recent Holocene
age which belongs to the Quaternary period . The geomorphological
processes acting upon the area are erosion and deposition by fluvial
and Aeolian activities.

Figure 1: Location Map of Studied Area

し

"

"

281

q"-*,-tJ:-F+ ,or*



Aerial Photointerpretation in Extracting Soil Hydromorphic Condition and Canals
Density Calculation in the Semi-Arid Tigris Floodplain Region

Sabah and Nada

Review of Soil Survey Inventories
In 1975, adequate technology was available in Iraq in respect of

modern landscape soil surveys based on aerial photo interpretation .

Through this technique soil survey of some areas in Iraq had already
been conducted and results ofstudies published. Reference Knowledge
gathered from these survey had revealed certain geomophological
aspects which have an important bearing on the study of drainage
conditions ofthe region .

Soils were identified and mapped as natural bodies having well defined
landscapes and unique sets ofprofile characterastics.soil drainage as a
land quality was inferred both from the landscape characterastics
(landform, landuse, relief and surface salinity), and profile
characterastics (texture, structure and porosity) [5].
According to these studies ,the region is an old flood plain marked by
fluvial features. The sediments are fluvitile in nature and are deposited
by river floods of abruptly decreasing velocity .[a] They are sorted
from sand to silt to clay.

The Relation Between Soil Moisture and Soil Drainage
Soil drainage represent's the rapidity and extent to which a soil is
capable of disposing off its surplus water externally (run off) and
internally (leaching). The concept holds good regardless ofthe regional
land use.How easily and effectively soil is drained depends on depth of
watertable, soil permeability, depth of bedrock, flooding and slope .[6].
Drainage conditions are best studied under stereoscopes by landforms,
relief graytone and site conditions , relation of these photo elements
with soil is high.[7].

Landscape Photographic Interpretation
Three adjacent Aerial photographs (1:20,000 scale) were

examined stereoscopi cally to identify the main land types of the
studied area. Each land type was analysed in detail under ziess-
Aerotopo stereoscope using panchromatic, black and white aerial
photos taken 1975 ,parallax bar was used for length measurments . The
resulting land type units were described in detail The landscape
analysis was excuted by air-photo interpretation leading to
understanding of the type of sediments,their mode of occurence in the
terrain and of the factors affecting the drainage conditions in the area.
The aim of this analysis is to find and describe features in the photo
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which are characterastics of certain geomorphic processes ,in turn will
provide traces for delineating the soil pattern condition [8].

Land Type Units
The region represents several land type units varying in land form.
A. P Flood plain the flood plain is subdivided into two sub land types

P1; Natural levees (high elevation) with coarse sediments

P2; Basins ( low elevation) with finer sediments

B. I; man made irrigation canals
11; present inigation canals
12; former irrigation canals

C. R; ruins and tells
They are shown on air photo (ftg.2)

Figure 2 : Air photograph of the area(l:20.000) [9]
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The flood plain makes up the matrix of the Tigris left and right banks
of the area. The area is generally flat but small-scale unevenness
associated with meander river feature formations. Based on photo
image characteristics and geomorphic processes involved in evolution
of the landscape two sublandtypes were identified.
Pl: Natural levees. This unit is characterized by high relief
lightergrayton, profuse meander river activity in the form of numerous
channels (nearly parallel to each other)perpendicular to the Tigris river
meander and by seasonal vegetation .this unit is formed by bank-
topping floods of the Tigris.
P2l. Basins lowest part, medium to dark graytone, nearly level relief
and low river activity, this unit represents parcels oftypical agricultural
areas. The darker tones refers to intensive land use and/or clayey
nature of soils or both. It includes some saline soil
areas(abandoned)with very light gray tone.

Density Estimation of Hydromorphic Canals
Drainage density and inigation canals frequency is done by

topographic measures, this include the definitions of the flood plain
shape and the density of drainage and irrigation canals network or
density, the ratio used is the total channel segment cumulated for all
stream orders within a flood plain to the flood plain area, the channel
frequency is defined as the summation of all segments in a drainage
and irrigation canals ofthe flood plain by the flood plain area.[10,] l].

,,1
Density of hydromorphic channels = 7
Where; L is channel length

A flood plain area

The distinction has been made befween the thickness of main
canals(0.5 mm) with its banks and secondary canals (branches 0.1
mm), main canals:l95 cm (measurments on A.p), secondary
canals:386 cm (measurments on A.P). The total:5S1 cm, taking into
consideration scale of (l:20- 000)of Air photographs ,the total area of
the flood plain(A)is(21 Kmz) and the total channel length (L) is (11.6
Km).The density of hydromorphic channels will be (55%).

^
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RESULTS AND DISCUSSION
Landscape analysis reveals that inigation-drainage problem is

complicated in the region because of interaction of several factors

contributing to moisture surplus which lead to the soil salinity and

finally to abandoned arable land. Tigris activity in the flood plain

continued erosion and deposition. Wind action have complicated the

surface configuration of the area and hence the surface drainage. The

presence of contrasting stratified soil material is a factor worth to
mention in connection with internal drainage .The darker tone of the

image is mostly fine texture (clay, clay loam) moist arable and,

deposited in a basin by Tigris river and irrigation canal systems. The

grayish tone indicates a dry arable land (not irrigated or fallow).The
area has high water table(0.5-1m). Avast areas of arable land becomes

saline and abandoned(very high gray tone)because of excessive

irrigation practices. The collector drains should be located along the

natural surface water flow lines. Large scale images would help in
locating these lines. Detailed soil survey and topographic survey would
help in locating the basin which need to be linked with main drain

through appropriate interceptor drains.

The measurements of the drainage parameters tests should be located

on representative sites of selected land type units.Soil samples required

for particle size analysis and should be taken from soil horizons.

In essence more than half (55%) 0f fertile arable land were changed

with time in to remnants of irrigation and drainage ditches or waste

land .The reason for that is the erroneous agricultural practices. the

ancient practices of irrigation and drainage should be replaced by
modern drip irrigation projects, The new generations of space remote

sensing (IKONOS and Quick bird)are very promising , and should

utilize for monitoring and exciting land survey
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ABSTRACT
Different factors related with spleen (histopathological changes ,

spleen weight ratio , length , number of parasite , impression and culture of
spleen) were screened in four groups of golden hamsters, inoculated with
one , two and three doses of different antigens as following : Group I
inoculated with autoclaved killed Leishmania tropica, Group 2 inoculated
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with BCG vaccine alone while Group 3 Inoculated with mixed vaccines
(autoclaved killed Leishmania * BCG) and Group 4 inoculated with
phosphate buffer saline which considerd as control group , in order to
evaluate the effrcacy of the previous antigen against challenge infection
with virulent Leishmania tropica isolate along five times follow up (30, 45,
60,75,afi 90) days after infection. Group 3 which inoculated with one,
two and three doses of mixed vaccine, was considered as the best vaccine in
this study because animal inoculated with this vaccine showed the following
results compared with other antigens:

- Low or moderate histopathological changes.

- Less significant spleen weight ratio (1.36+0.1) mggm, (1.24 +0.08) and
mg/gm (1.2 1t0.05) mg/gm respectively.

- Less significant spleen length (24.4+0.07) mm , (23.710.6) mm and
(23.4+0. l) mm respectively

- Less but no significant amastigote count (1.4 t0.01), (1.32+0.05) and
(1.42+0.03) million parasites respectively

- Negative spleen culture along 90 days of following up.

INTRODUCTION
Leishmaniasis is a group of diseases caused by over 20 known

species of pathogenic protozoan parasites of the genus Leishmania with
divers clinical features ranging from self-limiting cutanoues leishmaniasis to
visceral disease(1,2). The various species of Zershmania are transmitted by
sand flies, amastigotes, librated from host cells in the insect's gut, kansform
into promastigotes, which multiply there and finally introduced into a new
hosts when sandfly again feed(3).The importance of Leishmania as a human
pathogen has stimulated a large number of researches deal with
immunization against Leishmaniasis especially in experimental animals (4,
5,6).
The spleen is one of the organs that determine the severity of the
Leishmania infection, because it contains a large proportion of paghocyic
cells (7).
Evaluation the success of vaccines against Leishmaniasis is not so easy,
investigators examined several parameters to measure immune response
provoked by antigens used in immunization , such as the delayed type of
hypersensitivity test (skin test) ,lymphocfle transformation , Interferon
gamma production and following up of experimentally infected animal after
immunization (8,9,10).In this paper we addressed the use of some changes
in spleen to evaluate the success of vaccine against experimental infection
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of Leishmania tropica using three different antigens with one, two and three

doses for each antigens.

MATERIALS AND METHODS
Isolation of the Leishmania parasite
Leishmania tropica was isolated from a lesion in the left arm of a2l years-

old male at Baghdad teaching hospital / Baghdad according to method of
Al-Aloussi,1979 llll.
Media
l-Semi -Solid medium: This medium was prepared according to the

method of Alder & Theodor, 1926 ll2) and was used for parasite isolation
from man and reclaim from the infected animal tissue.

2- Biphasic Medium: This media was prepared according the to method of
Kagan & Normab, 7970 [13] and used for parasite cultivation in order to
prepare vaccine antigens and for preparing injecting dose.

Autoclaved Killed Leishmania (AKL) Vaccine preparation
Mohebali , et al ., (1998) method (14) was used in preparing

Leishmania tropica vaccine with little modification according to AL-Warid,
(15) as following:
l. Promastigote of Leishmania tropico was cultivated in Biphasic Medium

at26oC instated of RPMI-1640.
2. Promastigotes were harvested and concentrated using centrifuge at3200

rpm.
3. The promastigotes were washed five times with phosphate buffer saline

(PBS), and counted using Haemocytometer !o get the final
concentration of immunization dose which was I x 107 parasites / 0.2 ml.

The promastigotes were separated and transferred into several

autoclavable containers and was put in autoclave at l2loc for 15 minutes,

and then the containers were kept at 4oC.

BCG Vaccine
BCG vaccine was obtained from "The National Centre for Drug Control and

Researches / Baghdad I haq" , the vaccine was made by " Japan BCG
Laboratory" each vial contained (0.5) mg of lyophilized vaccine and each I
ml of vaccine contained 8.26 x 106 cells of Mycoboterium bovis.

Animals
One hundred eighty male of Golden hamsters (Mesocricetus auratus)

aged (8-10) weeks were obtained from "The National Centre for Drug
Control and Researches / Baghdad llraq". Animals were separated into four
groups each group contained (45) animal which inoculated as following:
1- Group (1): inoculated with Autoclaved killed Leishman a (AKL) pet 0.2

ml.

一　
）

"

▼
289



Study of Some Changes in Spleen among Golden Hamstem Vaccinated with Killed
Leishmania tropica

Haritb, Fawzia and Ghanima

2- Group (2): inoculated with 1.4 x 106 cell per 0.2 ml.
3- Group (3): inoculated with mixed inoculums of both (l x 107 AKL lO.2

ml) and (1.4 , 106 unit of BCG l0.2ml).
4- Group (4): was considered as control group. Animals in this group were

inoculated with 0.2 ml phosphate buffer saline.

One, two and three doses for each of the previous antigen were used
with an interval of l5 days between each dose and the other.
All previous animals were inoculated intradermally in the left hind footpad
using I ml sterile syringe for each animal. After 15 days of immunization,
all animals were inoculated with (challenge dose) 51107 promastigotes of
virulent Leishmania tropica isolates I 0.2 ml .

Dissections
All animals of the four groups were dissected along five times of follow up
(30, 45, 60,75, and 90) days after challenge infection, the follow up of
L.tropica infection was done using different parameters:
1- Histopathological ofthe spleen (5) ,for histopathological examinations a

biopsy was taken at the site of infection fixed in 10% formalin in PBS,
washed in water for 4 hours, dehydrated and embedded in paraffin, cut
(3-4pm thick) and stained with hematoxylin and eosin for optical
microscopic examination( I 6).

2- Spleen weight ratio (spleen weight (mg) / body weight (gm) (17)
3- Spleen length (7)
4- Estimated number of amastigote in spleen (18).
5- Impression and cultivation ofspleen (17)

RESULTS AND DISCUTION
Golden hamsters were used in this study because some investigators

showed that these animals were the suitable host for Leishmania tropica
experimental design (19). As well as gender and age of the hosts are also
play an important role in the immune response stimulated by Leishmania
(20,21), so male aged 8-10 week was used in this study.

Promastigotes (infected stage of Leishmania spp.) were used as killed
antigen, which were harvested in stationary phase, because the promastigote
in stationary phase can be considered to be more virulent and immunogenic
than promastigotes in log phase (22), u well as the second and third
boosting dose of these antigens were administrated due to the
recommendation of Goldsby et al. ,2000 who recommended to use more
than one dose for killed vaccine(23).

Spleen showed sever histopathological changes in both control
animals and animal administrated with BCG from the fifteen days post
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infection till the end of the following up period, these changes represented

by white pulp dilatation, infiltration of macrophage and lymphocytes ,

follicular hyperplasia, blood congestion and fibrosis , while both AKL and

mixed vaccine administrated animal in different boosting dose showed low
or moderate hastopathological changes in their spleens (figure 1,2 and 3),
this result agreed with other studies done in kaq (24,25) who showed
moderate histopathological changes in immunized animal with live
attenuated vaccine when it compare with non immunized group. The
moderate histopathological changes which showed in AKL and mixed
vaccine administrated animal may due to high level of T-lymphocyte which
produced interleukins that in turn activate macrophage which reduce the
number of amastigote in spleen (9,15) .

Figure 1: Section in spleen of mixed vaccine administrated group,
showing white pulp ditation after 60 days post infection , Hematoxylin -

Eosine stain (400 X)

Figure 2: Section in spleen of BCG vaccine administrated group,
showing hyperplasia and hyper trophy of spleen cells after 60 days post

infection o Hematoxylin -Eosine stain (400 x)
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Figure 3: Section in spleen of Control group, showing white pulp
dilatation, infiltration of macrophage and lymphocytes after 60 days

post infection , Hematoxylin -Eosine stain (400 X)

Spleen weight ratio , spleen length and number of parasites in spleen
were scored also during five times follow up (30,45, 60,75,and 90) days
after challenge infection with virulent Leishmania tropica isolate, Statistical
analysis showed that there was a significant differences (pS0.05) among
these parameters in experimented animal group following up intervals.

Animal inoculated with one, two and three doses of mixed vaccine
showed less spleen ratio as their rat were (1.36+0.1) mdgm, (1.24 +0.08)
and mg/gm (1.2110.05) mg/gm respectively , Animal inoculated with one ,
two and three doses of AKL showed the following spleen ratio respectively
(2.31 *0.02) mggm , (1.73+0.14) mg/gm and (1.69+0.18) mg/gm , while
the three control group showed high spleen weight ratio (4.04 t0. 7) mglgm,
(4.3 +0.12) mglgm and 9.73) m{gm respectively. Animals inoculated with
one, two and three dose of BCG vaccine showed the following spleen ratio
(1.95 t0.07) mdgm , (2.04 +0.12) mg/gm and (2.62-0.31) mg/gm
respectively after 75 day post infection (figure 4). Statistical analysis
showed that was a significant differences (pS0.05) among the experimented
animal groups and this results agreed with Tonui & Titus (26) who showed
that spleen weights in control mice increased over time, while spleen
weights in mice immunized with L. major promastigote exogenous
antigens(LmSEAgs) remained relatively constant.

‐
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Figure 4: Graph showing the spleen weight ratio in four study groups at
five successive follow up periods after challenge

Animal inoculated with one, two and three doses of mixed vaccine

showed minimum spleen length as their values were (24.4+0.07) mm ,

(23.7+0.6) mm and (23.4+0.1) mm respectively which were approximately

equal to the normal value of spleen length (24.210.33) , Animal inoculated

with one , two and three doses of AKL showed the following spleen length

(25.6 +0.1) ffiffi, (28.5+0.6) mgigm and (28.3+0.59) mm respectively, while
the three control group showed maximum spleen length (34.2 t0.14) ffiffi ,

(34.3 +0.22) mm and (35.9+2.7) mm respectively, followed by animals

inoculated with one , two and three dose of BCG vaccine which showed the

following spleen lengh(33.6 +0.46) nffi , (31.11 +0.22) mm and (35.9+2.7)

mm respectively, after 75 day post infection (figure 5). Statistical analysis

showed that was significant differences (p<0.05) among the experimented

animal groups. This result agreed with Al-Najjar who showed that both

ultraviolet Leishmania vaccine and gamma Leishmania vaccine animal
group had the lowest spleen length values compared with highest spleen
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Figure 5: Graph showing the spleen length in four study groups at five
successive follow up periods after challenge

Reductions in spleen weights and lengths in mixed antigen vaccinated

hamsters with one , two and three doses were also accompanied by very low
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parasite burdens, where it reached (1.4 10.01) , (1.32+0.05) and (1.42+0.03)
million parasites respectively , Animals inoculated with one , two and three
doses of AKI showed the following parasites number in spleen
(2.31+0.01) mm , (2.18t0.01), (2.4+0.0) respectively ,while the three
control group showed maximum amastigote count (4.62 +0.1 8) mm ,

(5.2+0.04) and (4.9t0.9) million parasites respectively. Animals inoculated
with one , two and three dose of BCG vaccine which showed the following
amastigote count (3.5 t0.09) , (4.49 +0.22) and (3.2+0.01) million
amastigotes respectively, after 75 days post infection (figure 6) . Although
there were big diflerences in number of parasites , statistical analysis
showed that there was no significant differences (pS0.05) among the

experimented animal groups
These results agreed with the result of Afrin & Ali (27) who noticed

that increase in parasite burden in the control hamsters paralleled an

increase in the weight of the spleen ,similarly, the Leishmania Antigen-
liposome-immunized group with significantly reduced parasite load had

spleens comparable to those of normal, uninfected hamsters , and also
agreed with Tonui & Titus (26) who noticed that there was very low parasite

burdens, as much as a 4,913-fold reduction in parasite burden in L. major
promastigote exogenous antigens (LmSEAgs)-immunized mice compared
with controls (P<0.001). Furthermore other study showed significant lower
parasite burdens in both spleens and livers compared with non-immunized
mice or mice injected with adjuvant alone (28).The moderate changes
(spleen weight ratio, spleen length and count of parasites) in spleens of
immunized animals especially the mixed group and AKL vaccinated group
can be discussed as both mixed and AKL antigens have the ability to
provoke high level of T- lymphocyte which activate both macrophage and
natural Hller cells bettre Feducin■ the numb9鯉艶堅J亜堕,pleen.

ぃo tO日 th"‐ ●●●¨ th‐ ―

Figure 6: Graph shorving the number of amastigote in four studl'
groups at five successive follow up periods after challenge
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Finally spleen impression and cultivation of spleen were scored

during six times follow up ( I 5 ,30, 45, 60, 7 5, and 90) days after challenge
infection with virulent Leishmania tropica isolate, results of spleen
impressions were negative up to 15 days of infection in animals immunized
with different dose of each (AKL) and (AKL+BCG) .While spleen
cultivation results were negative in the above mentioned animals along 90
days of follow up (table l). These results may correlate with the high levels
of lymphocytes and macrophages which induce different immunological
factors that killed the parasites especially in spleen , which have large
amount of macrophages (29). These factors can reduce or prevent the
transforming of amastigotes to promastigotes in culture. This may be the
reason of the negative cultivation results in the spleen belonging to the
animals immunized with different doses of each (AKL) and (AKL+BCG).

Table 1: Impressions and parasite culture of spleen after challenge
infection

ISPLEENI
ｆ

一

一．． 一一一一』一ｍ
payS・ lol
infectibil

/dlySI‐ |

IAKL B‐CG‐ ・ｎ
●
一
∝
．

一Ａ
一・
十

一Ｂ

PBS

Ｉ

・
C Ｉ

一
C I ・Ｃ 一Ｃ

1

7

f5 十 + + +

3θ + + + + +

イ5 + + + + + +

6θ + + + + + + +

75 + + + + + +

9θ + + + + + +

2 7

15 + + +

Jθ + + + + 十

イ5 + + + + +

6θ 十 十 + + 十 +

75 + + + + + +

9θ + + + + 十 十

3

7

f5 + + + +

Jθ + + + + +
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イ5 + + + + + +

6θ + + + + + +

75 + + + + + +

9θ + + + + + +

I:Impression C:Culture

AKL :Autoclaved killed
Leishmania

PBS: phosphate buffer
saline
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ABSTRACT
The aim of this paper is to present and study some new separation

axioms using the b-open sets in intuitionistic bitopological spaces.

INTRODUCTION
The concept of intuitionistic fuzzy set has been introduced by

Atanassov in 1984. Later in 1996 Coker introduced the concept of
intuitionistic set and intuitionistic topology as special case of intuitionistic
topological spaces.In 1963 J.c.Kelly Introduced the concept of
bitopological space on his work "Bitopological spaces" in 1996 , Andrijevic
12) introduced b-open sets in topological spaces In 1963 Levine [1],
Introduced semi-open sets in topological spaces , and these semi-open sets
were used to define three new separation axioms called semi-Te, semi-T1
and semi-T z by Maheswari and Prasad in 197 5 . The purpose of this paper is
to introduce some new separation properties by using the (1,2)b-open sets

,(1,2)semi-open sets and (1,2)pre-open sets in intuitionistic bitopological
spaces and to investigate the relationships between them.
Preliminaries-2:
Definition 2-l:16l A subset A of a space X is said to be:
1- Semi-open if Ac.cl(nt(A)).
2- Pre-open if A 

=nt(cl(A)).
3- b-open if .t c. cl(nt(A))Unt1cl1,t11.
Definition 2- 2: l3l Let X be a non-empty set, an intiuitionistic set (IS's for
short) A is an object having the form A: < x,A1,A2 > where Aland A2are
disjoint subsets of X, the set Alis called the set of members of A while ,A.2 is
called the set of nonmembers of A.
Definition 2-3: [3] Let X be a non-empty set, and let A, B be two IS's
having the form A: (x,Ar,Az), B:(x,Br,Bz) and let {A,:iel} be an

arbitrary family of IS's in X, where l,:\x,A!'),A:') )then:
1- rt =<x,X,d>and 6 =<x,Q,X>.
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Hatim
2- Ae B f A,gB, and Br-: Ar.

3- A=B tf AcB and BcA.

4- The complement of A is denoted by7 and defined by7 =(x,,e.,e,).

s - g z, = (a 
!J 

e!'t,ffe!')l ana 
)^, = 

\.,0^:r, !J 
rl', 

)
Remark 2-4t l4l Every crisp set A on a non-empty set X is obviously an IS

having the torm (x, e, a")

Definition 2-5: [3] An intutionistic topology (IT, for short) on a non- empty

set X, is a family T of Is in X containin g i andl and closed under

arbitrary union and finitely intersection. In this case the pair (X,T) is called
intutionistic topological space (ITS, for short). Any IS in T is known as an

intutionistic open set (IOS, for short) in X. The complement of IOS is called
intuitionistic closed set (ICS, for short).
Definition 2-6: [3] Let (X,T) be an ITS and let l=(x,4,,1,)be an IS in X,

then the interior and closure of A are denoted by int (A) and cl (A),
respectively, and defined by:

int(;)= I l{c. 
'c. 

.r and G. c Al
\-,[ l 

'_ 
)

"tL,ql=alr ,F .T ord t )

,,l. te 4]
So int(A) is the largest IOS contained in A, and cl(A) is the smallest ICS
containing A.
lntuitionistic bitopological spaces -3
In [5] further definitions appear .In his section we introduce a new concept
conceming intuitionistic bitopological spaces .first we recall he following
definitions.
Definition 3.LLet (x,Tl,Tr; be an intuitionistic bitopological space. A subset

A of X is intuitionistic {t-open set if Ae 4UE anO intuitionistic

\Tr- closed set if its complement in X is intuitionistic 44-open set. The

intuitionistic
(l - closure ofA is denoted by TrTr-cl(A) and

r,rr-ct(A)=a{t, 
" 

u ntuitioinistic T,Tr-closed ser in X and lc n)., , ,[ 
)

Definition 3.2 :An intuitionistic topological space (X,T)
is said to be Ro if for each GeT,xeG implies r-ct ({x})cGand it is R1 if
for each pair of points .r,yex, such that r-d(lx\)*r-cl({.y}) there are

disjoint intutionistic open sets U and V , such that x eU,y ev .

4●
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DerlnitiOn 3‐ 3:An intuitionistic bitopological space X is pair wise RO if for

each G∈ ■,χ c G implies rJi_グ (←》⊂G fOrブ ,ノ =1,2,′ ≠ノand pair wise Rliffor
χ,ッ ∈χ,Such thtt η―∂llX》 ≠■―ダじ》there are■―intutionistic open set

び α″グη―intutionistic    open    set    /,Such    that

χ∈び,y∈ 乃ηグび∩/=7,/7J,ノ = 1,2 αηグ,メ ≠ブ.

DerlnitiOn 3.4:An intutionistic bitopological space X is pairwise…  Rlif for

each χ,ノ ∈χ,sγttthat χ¢η―ダ(レ)there are ■―intutionistic open set

びand   rJi― intutionistic open set /, Such that χ∈び,ッ ∈/and

び∩/=″ ,ブ ,ブ =1,2,ブ ≠ブ

DerlnitiOn 3。5:An inutionistic subset A of X is called

(i)a(1,2)intutiOnistic b¨  open set i(1,2)IBOS, fOr shortl if

И⊂1-intに■―ダ(И)Ul■ ―εズニーin〈 》́

(ii)a(1,2)intutiOnistic semi― open set[(1,2)ISOS fOr short]if

И⊂1ろ ―ダに一intレ》

〔ノノ)a(1,2)intutiOnistic pre‐  open set[(1,2)IPOS fOr shortl if

И⊂石―intに■―ダレ》
The family of a■ (1,2)IBO(resp.(1,2)ISO,(1,2)IPO)Sets Of X iS denoted by

(1,2)IBO(X)(reSp。 (1,2)ISO(X),(1,2)IPO(X))。

The complement of a(1,2)IBO(resp。(1,2)ISO,(1,2)IPO)Set in X is called

(1,2)IBC(resp。 (1,2)ISC,(1,2)IPC)Sets in X。

(1,2)IBcl(A)(resp・ (1,2)IScl(A),(1,2)Ipcl(A)denotes(1,2)b‐
c10Sure

(reSp(1,2)semi― C10Sure,(1,2)pre― C10Sure)ofA in X.

Proposition 3‐ 6:Let X be an intuitionistic bitopological space.then:

(1,2)ISO(X)∪ (1,2)IPO(X)⊂ (1,2)IBO(X).

Proof:The proofis obvious.

Butthe converse may be nottruc in general,for example.

Example 3。 7:Let X=レ ,ら ,θ},

1=悴 れ 出 柿 韓0率仁40率仇
叫

弓=に ,7,(χルLセ》)then:
〔,2いθに)=に,7,(χ ,レL鬱 ,θ》,(χ,レ },ψ ),(χル},セ》,(χル},レ》,(χ,レ ,ら Lψ),(χ ,{α },レ》,(χル)ψ ),

(χ,レ,b)セ》,(χ,レ ,CLψ ),(χ ,レ },セ》,(χ,レ ,C)|》 ,(χ,レ,C},ψ ),(χ ,ψ ,レ ,C》 }

〔,211POに)=に,7,(χル},0,θ》,(χ・レ)ψ ),(χルL修》,け,レ ,ら Lφ ),(χ ,レLI》 ,(χル,b)|》 ,

(χ
,(α},{ε}),(χ,レ,C},0》 ,(χ ,レ,CLψ ),(χ ,ψ,0,σ》}・
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Ⅱa■m
O,21fB00)=ケ,7,cl)|,σ》,(X,|)φ),(x,0)|》 ,(χ,セ)|》,(x,じφ),(x,|,b)ψ ),仁φ,ψ)

(χ,レ)|》 ,(χ,0)ψ),(X,|,b)修》,(χ,0,ο )ψ),(X,|)|》,(x,|,c)|》 ,(X,la,ι)の,(χ ,φ,0,`》 }

(X,修}φ)CI,2ンリに〉″(χ,|)ψ)`0,211Sa“ >″グ(,2ンリに)

Propositio■  3.8: An intuitionistic subset A of intuitiOnistic bitop010gical

space                                     x                  if

写~htOr2~′●》⊆石r2~ダ仏~htレ)οr ηr2~ごに~ht●
)⊆ 1-mtar2~Cr●》

ル″〔,21fB00)=0,2)J"レu〔,211POに)

Proo■

″ Sc BOに )J/,■ ―intar2~ダlS》 ⊆石r2~′仏
~hlS》 ル

“
S⊆ 石r2~ダに

~血
lS》

and sO sc●■r) If   η■―′(石 ―htlS》⊆ζ―血に■―αlS》
物

“

S⊆ 石 ―血 に ■ ―″● )レ″ sο ScIPaO)

IntuitiOnistic ultra b― ■o=o,1,2洵効に‐4

認lttiFl″b環肥
Sれ

s∬

t朧
懲if‰獣_11臨よ恭

Intuitionistic ultra pre‐ ■space) if for χ,ッ cχ,X≠ y there exists
υC(1,②

“
α)(resp   O,21fSaO)α″グ|,211Paに ))  such  th江

χcび,y¢ υ ο″ χ

“

υ,ッ cび

Example 4‐ 2:let χ=|,ら}η =ケ,″ (χ,|)φ),(x,φ ,|》 }

ろ=に,7,(x,|)|》 ,(χ,la)ψ )}

〔,2〉
"Cr)=ケ

,″,(x,o)φ ),(x,ψ ,|》 ,(x,0)φ),(χ,ψ ,φ)}

0,2ン

“
レ)=に,ス (x,セ )|》,(χ,|)φ ),(χ ,φ,め }

〔,2ン″0)=に ,″,(x,|)|》 ,(χ,|)ψ),(x,ψ ,|》 ,(χ,|}φ),(x,φ,ψ )}

It is clear that X is lntuitiOnistic ultra b_rO space,IntuliOnistic ultra semi‐

rO space,but not lntuitionistic ultra pre‐
島 spaCe.

認lmiFiぷ
IΨ

糊業溜1驚胤nttTllLn潤 導a譜
IntuitiOnistic ultra prc_ l space)if for x,ycχ

,x≠ ッ thCre e対 sts

び,/cO,2"OCr)resp.o,2)■ %(Y)(1,211POCr卜′ xcυ,yC/,ッ
`υ

,x¢ /

Example 4‐ 4:let χ=|,b}ζ =に,7,(x,o)レ》,(X,|}φ)}

ろ=に ,φ,(x,|)φ )}

〔,2パ∝r)=梓 ,″ ,(χ,o)|}),(x,0)ψ )}

0,211Paに)=ケ,″,(χ,|)φ ),(x,レ )φ ),(χ,0)|}),(χ ,φ,φ)l
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g,z) rc o(x) = \fr , 6, (,, {o\, o), (*,{r }, {"}, ( r, {a \, O), \*, O, O)\

Therefore X is Intuitionistic ultra b -ft space, Intuitionistic ultra pre-

Trspacebut not Intuitionistic ultra semi T r space .

Example 4-5: see example 4-2,X is Intuionistic ultra semi-f space.

Remarks 4-6:
1- Every Intuitionistic ultra b - { space is Intuitionistic ultra b - To space.

2- Every Intuitionistic ultra semi- T,space is Intuitionistic ultra semi- [ space.

3- Every Intuitionistic pre- Trspaceis Intuitionistic ultra pre'Tospace .

But the converse of remark4-6 is not true,
Example 4-7:see example 4-4 is Intuitionistic ultra semi-Tobut not is
Intuitionistic ultra semi-T,,and example 4-2 to explain X is Intuitionistic

lltra pre-{ but not is Intuitionistic ultra pre-T,.

Definition 4-8:A Intuitionistic bitopological space X is said to be

Intuitionistic ultra b-7, space (resp. Intuitionistic ultra semi- T2 space,

Intuitionistic ultra pre I, space) if for x,y e X,x * y there

exists(J,ve(t,2)IBo(xlQesp(t,z)tso(x),(t,z\ro(x)\
Such that x e(J,y eV,(J )V =i .

Remark 4-9:Every Intuitionistic ultra b-7, space (resp. Intuitionistic ultra

semi- z, space and intuitionistic ultra pre- Z, space) is Intuitionistic ultra

b-{space (resp.Intuitionistic ultra semi -{ space, Intuitionistic ultra pre-

{ space).

Proposition 4-10:
1- Every Intuitionistic ultra semi- { space is Intuitionistic ultra b-7, space.

2- Every Intuitionistic ultra pre- {space is Intuitionistic ultra b-{ space,

where
i =0,1,2

Proof: since
Every (1,2) Intuitionistic semi- open set is (1,2) Intuitionistic b- open set

and every
(,2)Intuitionistic pre- open set is (,2)Intuitionistic D - open set.

The converse of proposition 4-10 is not true, see example 4-4, X is

Intuitionistic ultrab-f space but is not Intuitionistic ultra semi - { space,

where I = 0,1.

And example 4-2, X is Intuitionistic ultra b-{ space, but not Intuitionstic

ultra pre- t space, where i:0,1.
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Certain Types of Separation Axioms in lntuitionistic Bitopological Spaces

Ⅱatim
Theoren1 4‐ 11:An intuitiOnistic bitOpological space X is lntuitionistic ultra

b-l Space if and only if(χ,レ)セ}C)お 0,2)intuitiOnisticら ―closed in X,

Proo■ if(χ ,{α )レ}`)お (1,2)intuitiOnist b_closed in X,fOr α,ら cχ ″滋
α≠ら,(χ,|}C,la》 ,(χ,0}C,|》 α″θ(1,2)IntuitiOnistic ゎ―open sets such that

b∈
(χ

,レ}C,レ》“
グα∈

(χ
,0}C,0》・therefore, X tt lntuitionistic ultra

b-l Space.

Conversely,if X is lntuitionistic ultra b― 巧spaCe and b∈ χヽ
{α}suCh that

{α }= (χ ,17L{´}r) ,then α≠ら therefore, there exist(1,2)IntuitiOnistic b‐ Open

SetSびα,ち in X Such that α∈υa,b“ υ.,″?ノ b∈ /b,α

“
/b.

Let G be union of an such tt then G is(1,2)IntuitiOnistic b‐open set in X

and G⊂ χヽセ}⊂χ,therefore,χ lヽa}iS(1,2)IntuitiOnistic b‐Open setin X.

Intuitionistic ultra b― R,and lntuitionistic ultra sellli‐ RspaCe,ノ =o,1‐ 5:

Derlnition 5‐ 1:An lntuitionistic bitopological space X is said to be.

1-Intuitionistic ultrab― RO (resp. Intuitionistic ultra semi― 鳥)if

(1,2)IBCillX》 ⊂びレιΨ.(1,2ンセ′({χ})⊂ υ
]

励θη″θr,χ ∈び∈〔,2)″θレ》響J∈ υ∈0,2)IS申】
2‐ Intuitionistic ultra b― Rl(resp.Intuitionisitc ultra semi¨ Rl)if fOr χ,ッ ∈χ

such thatχ

“
〔,2μBd(レ}》θψ.〔 ,21/ScJ(レ lll there e対st dittoint(1,211B―

レ叩〔,211S-9θJ υ,/h X suchthtt χ∈仇“
グッ∈/

3‐ Intuitionistic weakly ultra b― RO(″θψlntuitionistic weakly ultra semi¨ RO)

ifoll.2)IBdllxll=″
[″

3sp・

oll'2)/Sc′
(←ll=7]

Example 5¨2::Let X=|,ら ,θ }

巧=レ れ鵬楯仁4叫
ろ=に,7,(χ,0,C)|》}then

〔,2ンЮα)=に,7,(χルトレ,c》 ,(χルトわ》,(χルトセ》,(χル},ψ ),(χ,{b)|》 ,(χル)ψ )

(χ ,{α,CLわ》,(χ ,{ε },レ》,(χ,セ },ψ ),(χ ,ψ ,{α,ε }),(χ ,{α,b},{ε }),(χ ,{α ,わ }、ψ),(χ ,{α,C},ψ
),

(χ,レ,C)ψ ),(χ ,ψ,わ ,`}),(χ,ψ ,ψ )}

0,2》た′lla)=(χ,χ ,φ)=ア ,0,2)″θ′(0》 =(χ,0,c)修》,ard(1,2)駐′(ヤ》=(χ ,セ )セ ,b》 ル″

∩0,2ン駐′llx》〓(χ,φ ,χ)〓 7,″″ψ′
`
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X is Intuitionistic weakly ultra D - xo , but X is not Intuitionistic ultra D - Ro

since
(t,z)rc"t(\") = -r a @,{ol,{u,"\) e (r,z)rco(x) 7or " 

e {"} = (*,\o\,{u,"1).

Proposition 5'3:
l- Every Intuitionistic ultra semi - Ro is Intuitionistic ultra D - Ro .

2- Every Intuitionistic ultra semi -R, is Intuitionistic ultra semi- .R,

Proof : clear
Proposition 5-4: If X is Intuitionistic ultrab-R, then it is Intuitionistic

ultra D - Ro.

Proof: let X is Intuitionistic ultra D - Rt,(J eQ,z)rco(x)and x e Ufor each

yex\Utherefore, there exist (1,2) IB-open sets U,,Vrin X such that

* e (t,z)rc"t({7)), e (J,, ! e Vr,fJ, AV, = [, lrt,q. = w{ V, : y ex t u}then

tr X \U c. A and x € A which is a(l,2)b-open set so that

(1,2)IBcl({r}). x \ A c U.

Therefore, X is intuitionistic ultra b - R,
Theorem 5-5 :-An Intuitionistic bitopological space X is intuitionistic ultra
b -Trif and only if it is intnitionistic ultrab -Trand intuitionistic ultra b - x, .

Proof:
If X is intuitionistic ultra b-Trthen it is intutionistic ultra b-4@y Remark

4-9). we prove X is intuitionistic ultra b -.R, .

If x,yeX such that *e(t,z)rc"t(\y\) tlren x+y.Therefore , There exist

disjoint (t,z\a - open sets U,v inX such that x e[Jand y eV . Therefore, X is

intuionistic ultra b - &.
Conversely; if X is intuitionistic ultra b-{and intuitionistic ultra.b-R,and
x,y e x such that x e(t,z)tacl({y})there exist disjoint (t,z)rc open sets U,z in
X such that x eU and y eV . since X is intuitionistic ultra

b-Tt,(,2\art({y})= {y}(bV theorem 4.11) Thus for x+ yand

v e(,2)tao(x)such that x eu and y ev, u ov =7.

Therefore, X is intuitionistic ultra b-Tr.
Corollary 5-6: An intuitionistic bitopological space X is intutionistic ultra
semi- T, if and only if it is intuitionistic ultra semi- { and intuitionistic ultra

semi -R,.
Proposition 5-7: Every intuitionistic weakly ultra semi -Roor intuitionistic

weakly ultra pre - Ro is intuitionistic weakly ultra b - Ro .

＾
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ultra pre - Ro

ff(r,z)raa({*D = 7 .

We can explain
diagram over,

4- intuitionistic ultra b-

Certain Types of Separation Axioms in Intuitionistic Bitopological Spaces A
Hatim

Proof: if X is intuitionistic weakly ultra semi - Ro or intuitionistic weakly

ultra b― r2
●
ｌＣＯｎ血

,['10,2)rs"l({.1)=6 or )(r,z)rra({r\)=i there fore

the relation among the above concepts by following

intuitionistic ultra D -{

3-intuitionistic ultra D - 4

ionist

５．ｉｎｔ＼
＼

　
８．‐

嘱　　　　　　　　．”

'
7- intuitionistic ultra semi - R,

Where A -+ B (resp.A + a) represents that A implies B (resp. A does not

imply B) .
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ABSTRACT
This study was carried out in an attempt to increase the production of

pyrethrins in tissue cultures of pyrethrum (Chrysanthemum cinerariaefolium)
on Murashige and Skoog's (MS) medium supplemented with different
concentrations of plant growth regulators. Benzyl adenine (BA) and 2,4-

dichlorophenoxy acetic acid (2,4-D) were tested for their potential in callus

induction. Callus was induced on leaf explants using MS medium
supplemented with I mg/l BA and 5 mg/l 2,4-D and on petal explants using I
mg/l BA and 10 mgll2,4-D. those combinations were used for callus initiation
and maintenance. Extracts of plant leaves, petals and callus tissues were

prepared and investigated for pyrethrin content. Extracts contained flavonoids,
terpenes, tannins, resins, essential oils and steroids. HPLC analysis was

performed for detection of pyrethrins in the extracts. Results showed that
pyrethrin concentration in callus culture extracts was higher than that of intact
plant extracts. The concentration of pyrethrin significantly increased on a

medium supplemented with 5 mg/l BA and l0 mg/l 2,4-D for leaf explants

and 5 mg/l BA and 5 mgll2,4-D for petal explants.

l,naDtijl

grjjlrJl s1-,, i d)ljilul drl,S. y etll 6r1-r;J e!l^.js 4+l1Jl e-.!rjl 6rij

L.,!l Jl-,:-L a5+Jl o-Dl 4pil ,9*E 6 (Chrysanthemum cineroriaefolium)
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静 5→

.dゝ出 1,…・ヽ11D

INTRODUCTION
Pyrethrins are widely used as natural insecticides produced by certain

species of the pyrethrum plant. They offer all the advantages of chemical
compounds, that is, rapidity of action, activity against a broad range of insects,
low cost. They are characterized by their rapid biodegradability and low
toxicity for mammals. The advent of strict environmental legislations and the
mounting costs of industrial research and development costs of new chemical
insecticides have encouraged the use of pyrethrins ( I ).

Pyrethrins target the central and peripheral neryous systems in
vertebrates and invertebrates where they disrupt the signal transmission along
the nerve zxon. Pyrethrins bind to the sodium channel causing it to remain
open, whereby the nerve continues to be stimulated uncontrollably causing
tremors. This condition results in rapid knock down and muscular paralysis in
target organism resulting in death. Pyrethrins enter the target organism via
ingestion and physical contact (2).

Pyrethrum is highly poisonous to insects. It is used either as powder or
as spray. It affords a protection against many agricultural pests (3).
The production of secondary metabolites in vitro is possible through plant
tissue culture (4). Various factors are affecting the production of secondary
metabolites in tissue culture. Initial growth and production of secondary
metabolites are optimized by manipulating the physicochemical factors
followed by selection of high-productive cells (5). Different strategies have
been employed to increase secondary metabolite production such as
components of the culture medium, plant growth regulators and physical
factors. Khanna and Khanna (6) found that pyrethrin biosynthesii ability
increased in callus cultures after the addition of exogenous ascorbic acid to the
medium. In a study on pyrethrin formation by selected cell lines of
Chrysanthemum cinerariaefolium, Pal and Dhar (7) found that the production
of pyrethrins in callus cultures was influenced by the nature and concentration
of growth regulators (auxins and cytokinins). Hitmi et al. (8) found that
biomass yield and pyrethrin content in cell cultures were higher when they
were grown in the light than in the dark.

This research work aims to:
1. Inducing callus cultures from plant leaves and petals on MS medium
supplemented with different concentrations of plant growth regulators, and
then selecting the best combination for callus induction.
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2. Extracting pyrethrins from dried plant leaves, petals and callus tissues with
petroleum ether and detecting the presence of pyrethrin compounds in plant

leaf, petal and callus extracts by HPLC analysis.

MATERIALS AND METHODS
Callus cultures

(MS) medium (9) was prepared and used. Sucrose 30 gll, myoinositol
100 mg/l and different concentrations of the auxin 2,4-D at the concentrations
0, 1, 5 or 10 mg/l and the cytokinin BA at the concentrations 0, 1, 5 or 10 mgll
were prepared and added. The pH was adjusted to 5.8, then 8 gll of the agar

type (agar-agar) was added to the medium, placed on a hot plate magnetic

stirrer till boiling, then aliquots of 20 ml were dispensed into (8x6) cm culture
vessels.

Culture medium was sterilized by autoclaving at l2l oC under 1.04

Kg/cm2 pressure, for 15 min. Glassware and other instruments either

autoclaved or placed in electric oven at 200 oC for 2 hrs. (5). Surface

sterilized leaf and petal explants (l cm) in diameter were inoculated into the

culture vessels under aseptic conditions, placed in the incubator under 16 hrs.

light / 8 hrs. dark photoperiod at25oC.

Extraction
Leaves and petals of pyrethrum (C. cinerariaefolium) were air-dried in shade

and callus tissues were oven dried at 40 oC for 24 hrs (10), and ground into
fine powder using grinding machine. The extraction method of Barthomeuf et

al., (ll) was followed with some modifications. Briefly, 2 grams of dried
petals, leaves and callus initiated on leaves and petals were ground and soaked

in 100 ml of petroleum ether for 24 hrs. The resulted dark yellow'greenish
solutions were filtered through a Whatman No.l filter paper. Anhydrous
sodium sulphate 1/4 (v/fresh weight) were added to the extract solution for
homogenization, and filtered again through a Whatman No.l filter paper. The

containers were sealed, to prevent evaporation, and covered with aluminum
foil in order to prevent degradation of pyrethrins may be caused by ambient

light.
The solvent was evaporated by using rotary evaporator and dried using freeze

dryer. The extract powder was stored in a sealed container in dark at 4 oC until
use.

HPLC Analyses
HPLC analyses were performed at a wave length of 225 nm using Agilent
(1100 series) HPLC system (isocratic pumping system, variable wave length

detector spectrophotometer), Hi Q sil C18 W column (4.6mmx250mm ID)
and a solvent mixture of CH:CN 20o/o : H2O 80o/o. Equilibration at initial
conditions for 40 min. The flow rate was 1.5 ml/min. Peak areas were

compared with peak areas of the pyrethrin standard (analytical standard,

Aldrich).
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Detection of some active compounds
Pyrethrum leaf and petal crude extracts were analyzed for detection of
alkaloids, flavonoids, essential oils, saponins, resins, tannins, coumarins,
terpenes and steroids (12).

RESULTS AND DISCUSSION
Induction of callus cultures
Results in Table I explain the effect of different concentrations of BA and
2,4-D on callus fresh weight (mg) initiated on leaf explants. The
concentrations of BA showed significant differences in callus induction, and
the concentration of 5 mg/l BA significantly increased induction compared
with the other concentrations, reached 320.06 mg of mean callus fresh weight
on leaf explants. The concentrations of 2,4-D also showed significant +
differences, reached 327.47 mg of mean callus fresh weight on leaf explants at
the concentration of 5 mg/I. The highest callus fresh weight for callus
induction on leaf explants was achieved in a combination of I mg{ BA and 5
mgfl 2,4-D reached 416.89 mg callus fresh weight. While the lowest callus
fresh weight was recorded in a combination of 0 mg/l BA and 0 mg/l 2,4-D
reached 80.81 mg.

Table 1: The effect of different concentrations of BA and 2,4-D on callus
fresh weight (mg) initiated on leaf explants of C. cinerariaefolium (n:12

BA (mg/l) 2,4-D (mg/l)
Mean

0 I 5 10

0 80.81 174.41 195.13 156.20 159.88

168.71 249.85 416.89 395,70 307.78

5 184.33 324.30 385.28 386.36 320.06

10 217.13 307.40 312.60 287.90 281.25

Mean 170。 99 263.99 327.47 306.54

LSD:0.05 BA: 8.935 * , 2,4- D:8.935 * , BA * 2,4 -D: 18.044 *

:

* (P<0.05).

Results in Table 2 show that the concentration of 5 mg/l BA
significantly increased callus induction compared with the other
concentrations, reached 263.66 mg of mean callus fresh weight on petal
explants. While the concentrations of 10 mg 2,4-D significantly increased
callus fresh weight compared with the other concentrations, reached 270.74
mg of mean callus fresh weight on petal explants. The highest callus fresh
weight for callus induction on petal explants was achieved in a combination of
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ms) initiated on petal nts of C. cin ♭″″″ (n=1

BA (mg/l)
2,4-D (mg/l)

Mean
0 I 5 10

0 71.87 104.24 140.15 176。 30 123。 14

98。 16 179.38 343.30 378.84 249。92

5 182.59 270。60 300。38 301.08 263.66

10 194.45 206.89 227.80 226.74 213.97

Mean 136.76 190.27 252.90 270.74

LSD:0.05 BA:6.405 * , 2,4-D:6.405 * , BA * 2r4 -Dz ll.592 t'

* (Pso.os).

Al-Mustansiriyah J. Sci Yol.22, No. 6,2011

I mg/l BA and 10 mgll 2,4-D reached 378.84 mg callus fresh weight. While
the lowest callus fresh weight was recorded in a combination of 0 mgll BA
and 0mg/1 2,4-D reached 71.87 mg.

Table 2: The effect of different concentrations of BA and 2,4-D on callus
fresh ?)

These results are in agreement with Ramawat (5) who stated that callus
induction in a number of plant species favors higher levels of auxins than

cytokinins. According to the results stated above, callus was induced on leaf
and petal explants then maintained on MS medium containing the same

concentrations of BA and 2,4-D for induction. Induction and maintenance of
callus cultures in C. cinerariaefolium seem to favor high level of 2,4-D and
moderate level of BA. The increase of callus mass is important for the
production of secondary metabolites since they are proportionally related (5).
Callus induction and differentiation are influenced by many factors: medium
components, type and concentration of plant growth regulators, plant
physiological status, source of explants and environmental conditions (13).

Detection of some active compounds
Results in table 3 indicated the presence of flavonoides, resins, terpenes,

steroids, tannins and essential oils in plant extracts. El-Shazly et al. (14) stated

that the chemical constituents of the aerial parts of pyrethrum contain many
sesquiterpenes and essential oils. Ahlem et al. (15) stated that the extracts
from Chrysanthemum species showed the presence of various quantities of
tannins and flavonoids.
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Table 3: SecondalT metabolites detected in leaf and petal extracts of C.
C′ , b′′〃″

Type of secondary
metabolite

Result of detection
Leaf
Extract

Petal

extract

Alkaloids ‐Ve ‐Ve

Flavonoids 十ve +vc

Coumarins ―Ve ‐Ve

Saponins ‐Ve ―Ve

Terpenes 十ve 十ve

Tannins +ve 十ve

Resins +ve +ve

Essential oils +vc +vc

Steroids +ve +ve

*ve indicates the presence of secondary metabolite.
-ve indicates the absence of secondary metabolite.

HPLC analysis of leaf, petal and callus tissue extracts
Results showed in Fig. 1,2,3,4 confirm that the retention time of leaf,

petal and callus extracts is compatible with the retention time of the analytical
standard (Fig. 5), which was 1.9 min.

The concentration of pyrethrin in the extracts was estimated according
to the area percentage of the peaks appeared on the chromatograms. The area
of the peak is proportional to the concentration of the analyte (16). The callus
induced from pyrethrum leaves and petals showed higher peaks than the intact
leaf and petal extracts. The concentration of pyrethrin in the callus cultures
was higher than that found in intact pyrethrum leaves and petals. The standard
showed the highest area percentage (99.93%). All chromatograms showed the
same peak which represents pyrethrin I. Other contents which not appeared
may due to their insolubility in petroleum ether or require different conditions
during analysis with HPLC.
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Figure 1: HPLC chromatogram for pyrethrum petals extract
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Figure 2:】IPLC chromatogralll for pyrethrum leaves extract
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Peak Rettime llpe Width Area Height Area
* [min] [mlnl rlAU rs [nAU I t

----l l----l-------l----------l----------l--------l
1 1.936 Pv 0.2315 5,43462e4 3140.1354? 97.8471

Figure 3: HPLC chromatogram for callus induced from pyrethrum petals

Peak RetTime Type Width Area Height Area
* [min] lminl mAU is [nAU ] S

----t t----t-------l----------t----------t--------l
1 1.939 w 0.2183 5.042L4e4 3L28.88306 97.0455

Figure 4: HPLC chromatogram for callus induced from pyrethrum
leaves
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Peak RetTime Type Width Area lteight
* tminl [min] mAU *s [mAU ]

-*-- | *------ I ---- l ------- I ---------- l ---------- | ------:- I

1 1.919 w 0.228'1 5.74274e4 3154'15747 99'9366

Figure 5: HPLC chromatogram for the pyrethrum standard

CONCLUSION
Callus cultures of C. cinerariaefolium can be induced and maintained

on MS medium supplemented with I my'l BA and 5 mgfl 2,4-D for leaf
explants and I mgll BA and l0 mg/l 2,4-D for petal explants. The

concentration of pyrethrin in callus cultures (97.84% area percentage for
callus induced from petals and 97.04Yo area percentage for callus induced

from leaves) is higher than that in the intact pyrethrum leaves (95.690/o area

percentage) and petals (96.65% area percentage). The concentration of
pyrethrin in petals is higher than that in leaves in the cases of dried leaf petal

explants and callus cultures.
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ABSTRACT
The main aim in this study is to look for an interesting action with new

properties from a Schure's lemma, which states that the action of the tensor

product of Lie algebras representations has interesting property. Putting in

mind that one of the two representations is usual and the other is the dual we

obtain some results by relating the tensor product of dual representations

with usual representations. Our main work here is to give a representation of

Lie algebra by intertwine these actions (representations).

INTRODUCTION
A Lie algebra is a finite-dimensional vector space which is naturally

endowed with a bilinear operation, Lie algebras can then be studied using

purely algebraic tools, a part from the intrinsic interest, the theory of Lie

algebras and its representations is used in various parts of mathematics, A

representation of a group G is a homomorphism of the group G onto a group

of linear map acting on vector space fJ, the tensor product of vector spaces

D2 and D1 is a vector space Ilz I I)1, for which there exists bilinear map

6 :fJrxfJ, +Y)z I Dr which satisfies the following property'

Whenever g :fJ2xfJ1 -> JJ is any bilinear ffiop, there exists a unique linear

map

＾
〕
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O:D2(3 Dl―→D,such that O・ δ=9,and this prOpcny is cancd univcrsal

propeゥ .[1],[2].

Our main interest in this thesis is to give a representation of Lie

algebra by give the deflnition ofLie algebra action on tensor product and the

natural action and intertwining these actions

I. 動 ι αcttomげ二″αrgabra ο″五bれ И″″″″sο∴

D`β″″ο″,″ ′り,「31fLet A bc a non cmpけ Set andに t G be a grOup wlh

neutral elemcnt e∈ G,alen action of G on A is a map 9:G× A‐→ A such

that satisnes the fol10wing 9(θ ′χ)=κ and 9(多′ψ(力 ,χ))=9(′形′″),fOr all

χ∈A and多,力 ∈G.

Dθβガ″ο″,(1.2),14L Lct(31,[,])and(32,[′ ])be twO Lie algebras Over the
same neld『 ,a hOmomOrphism Of Lic algcbras frOm gl int。 82 iS a linear
map Ω:倉1→ 32,SuCh th江

Ω[Xjyl=Ω (x)・ Ωo― ΩO)・ Ω(X),for all x,y∈ 倉1,and for simply we
denote it by Ω[x,y]=Ω (x)Ωo)一 ΩO)Ω (X),ifin additiOn Ω is a one-10‐

one and onto thcn f2 is callcd a Lic algcbra isomOrphiSm A Lie algcbra

isomorphism Of a Lic algebra with itself is called a Lie algebra

automorphism A reprcscntation ofthe Lic algcbra g is a(■ nitC‐dimensiOnal)

real or complex vectOr spacc n togCther with a homOmorphism倉 → gl(D)

ofLie algebra.

Dgルゴ″ο″,″
`り

:151:Let p、.:g→ 」(Nl)and p、 2:g→ 」(N2)be節 0

rcpresentations of a Lic algebra g,a hOmOmorphism(Or intel■ vining map)

ψ・ (p、.(X))=(p、 2(X))・ ψ iS a linear map which cOmmutes with the
action Of g, a homOmOrphism ψ iS Said tO be an isOmorphお m of
representations if it is an isomorphism of vectOr space lfψ

 iS the
intc■wining map ofreprcsentations and in addition is invcrtiblc then ψ said
to be an equivalence ofreprescntations

D′βガ′′ο″,″ の,15卜 Let g.and 02 be mO Lた algebras andにt Ωland Ω2 be
rcprescntations Of31 and 32 aCting On spaces Nland N2 reSpcctivcly Then

thc tensor product Of Ωl and Ω2 dCnOted by Ωl c)Ω2iS a reprcsentation of

倉1× g2aCting on NlΘ N2 deined by:



Al-Mustansiriyah J. Sci Vol。 22,No.6,2011

Ωl Θ Ω2(X′ y)=Ωl(X)Θ I+IΘ Ω2(y)where l is the identity map,for all

x∈ g.,y∈ g2・
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such that:

Where(h,e,身 iS baSiS fOr sl(2,R)

And let{亀 ′f2′ f3)be abaSiS for so(3),Where亀 =

be a representation of sI(2,IR)
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①
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f3=(1  11  1),With relatiOnS[fl′ f2]=f3′ [f2,f3]=fl,[f3,fl]=f2・

And let Ω2:SO(3)→ gl(N)be a representation,Such that:Ω 2(fl)=yl=

(|  |  |11)′

Ω2(f2)=y2=(111  1  i)

シ
Ω2(f3)==y3==(1  11  1),  then  the  tensOr  product  of  these

representations is:

Ω■● Ω2(h′ 亀)=Ωl(h)Θ I+I● Ω2(1)

=(| 1 1)Θ
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Deβ″ノ″ο″.(1.6〕 ,「 41:Let Ω bc a reprcsentation ofLic algebra g acting On a

flnitc dimensional vector spacc n,then the dual reprcsentation of Q is the

reprcsentation of o acting on Ntt giVen by Ω°(→ =― (Ω (x))t, the dual
representation is also caned contragradient representation.

2 ル ι″″ar α
`″

。″げ z″ αrgabra。″ぁrοれ α″″rarsο∴

助″
“
′οむ′θ″″α,´ ′,り /57r supposc that Ωl and Ω2 are representations of

Lic algebra g acting on flnite‐ dimcnsional vectOr spaces Dl and D2,

respectively.

Deflne an action of3 on HomF(N2,Nl)by Ψ:倉 ―→gl(HOmF(N2,Nl)),

v(X)9=Ωl(X)9-9Ω2(X)fOr all x∈ 倉and O∈ HOmF(N2,Nl)and:
HOmF(N2,Nl)笙 N:Θ  Dl as equivalence ofrepresentations

P′α,οsルわ″,ρ 2ル Lct Ω:g→ gl(D)be a rCprcsentation ofLie algcbra tt On

to F‐ flnitc dimcnsiOnal vcctor space D,then Ω拿:g_→ gl(D。 )is the dual
rcpresentation on D"which is g市 en by Ω。

(x)=ρ・Ω(X),fOr all X∈ 3,where
p:D→ F.

ρ′οο∠
.

Since Ω is a linear map that satisics Ω([x,y])=[Ω (X),Ω し)]

then Ωois a hncar map tha sttisnes Ω。([x,y])=[Ω
°
(x),Ω`0)]

and for all basis ω,∈ D therc exist basis ωi∈ N"Where i=1,2;j=1,2

銀ぬ ■雄 可 0=艦 if l軍 1山
n可 おCalled■酬 画 bぶ

"f野
But in te.11ls ofmatrices and linear map,

gl(D2)笙 gl(m,の and gl(Dl)冬 gl(n,F)

we have the matr破 reprcscntatbns:Ω 2:g→ gl(m,0,Ω l:g→ g(n,F)and

Ωう:倉 ―→gl(m′ Fl deflned by Ω,(X)=― (Ω2(X))t
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Ωあis a Lie algebra homomorphism ofLic algebra g intO gl(m′ F)Since:

Ωあ([X′ Y])=―(Ω2[X,Y])t

=~([Ω 2(X)′ Ω2(Y)])t

=~(Ω2(X)Ω2(Y)一 Ω2(Y)Ω 2(X))t

=(Ω 2(X))t(Ω 2(Y))t― ((Ω2(Y))t(Ω 2(X))t))

=[¨―
(C〕 2(X))t,‐―(C220))tl

=[Ωあ(X)′ Ωち(Y)],for all x,Y∈ g。

The following diagram shows that C)2- is a Lie algebra homomorphism.

o:n4
h*-n*

Ω:0つ

Figure l

Rθ

“
αrた (2.3)r Lct Ωl and Ω2 be tWO representations of Lie algebras acting

on vector spaces Dl,D2reSpect市 ely,and let HomF(D2,Dl)be the F‐ vector

space of all linear maps from D2 0ntO Dl,deine v:倉 → gl(HOmF(D2,Dl))

二

             tix)9=Ω l(X)S― SΩ2(X),fbr all x∈ 倉,S∈ HOrnF(D2,Dl)

(Ψ (X)9)(V)=Ω l(X)9-S(Ω 2(X)(V))fOr all X∈ g,9∈ HomF(D2,Dl)and v

∈D2・

Thus v is a homomorphism ofLie algebras ttintO gl(HOmF(D2,Dl))。

The following diagram shows that the action ofLic algebra g on HOm『 (D2,

Dl)as f0110Ws:

Ψ(X)S=Ω l(X)S― SΩ 2(X)。

nl

ヤ

Figure 2
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Now to prove v iS a representation of Lie algebra,we inust prove llat Ψ is a

homomorphism ofLie algebras g into gl(HomF02,Dl)).

By dcflnition of Lie algebra homomorphism we must provc that v is a linear

map and satistt the f01lowing Ω(lx,y])=Ω (X)Ω (y)一 Ω(y)Ω(X),fOr all X,y

∈3・

V iS a linear map sincc Ψ(α X+β y)9=α Ψ(X)S+β Ψ(y)S
Now to prove ψ([X,yl)0=Ψ (X)(Ψ(y)0)一 Ψ(y)(Ψ(X)0)

The left hand sidc is ψ([X,y])0=Ωl([X,y])9-9Ω 2([X,y])

=(Ωl(X)Ω10)一 Ωlけ)Ω.(X)ド ー9(Ω 2(X)Ω20)~Ω 2し)Ω 2(X))

=(Ωl(X)Ω10))0-(Ωlし)Ωl(X))0-0(Ω 2(X)Ω2し))+0(Ω 2し)Ω20))
=(Ω l(X)Ωl(y))0-0(Ω 2(X)Ω2(ン))~

((Ωl(y〕Ωl(X))0- 0(Ω 2(y)Ω 2(X)))・
■

And the right hand side is:

ψ(X)(ψし)0)一 ψけ)(ψ (X)0)

=Ωl(X)(ψ O)0)― (ψ O)0)Ω 2(X)~(Ω lし)(ψ (X)0)― (ψ (X)0)Ω 2(D)

=Ω l(X)(Ω l(y)S-OΩ 2(y))_ (Ωl(y)9-OΩ 2もの)Ω2(X)

―
 (Ω

バン)(Ωl(X)9-OΩ 2(X))~ (Ωl(X)9-OΩ2(X))Ω2(y))

=(Ωl(X)Ωlもの)0-0(Ω 2(X)Ω2(y))_((Ω 16′)Ωl(X))0-0(Ω 2ものΩ2(X)))

The following diagram shows that y is A Lie algebra homomorphism.

D, S rD,

一ヽ
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Rθ″α′た 2:型 二 The map v above is called action of Lic algebra on

HomF((D2,IDl)。

2`α
“
ρ′θ,2.5り r Lct Ωl:R‐)so(3,R)⊂ gl(3,R)and Ω2:R~)0(3,R)⊂

gl(3,R)are伸70 representations of Lie algebra R,where(n=m=3)and Dl

isthe R―vector ζpace ofdiin。3 and so is D2,SuCh that:

Cと1(a)=(l l  ll) ,C22(a)=(1: | |),fOr all a∈ IR。

The representation v ofg on gl(HomR(D2,Dl))iS

Ψ:R→ gl(HomR(D2,Dl))=gl(M′ (3′ R))suCh that

●        (Ψ (a)3)(V)=Ω l(a)S― S(Ω 2(a)(つ )

Rθ

“
α″た 2.の「 According to the remarks(3.1。 3)and(3.1.4)that g市en

above:

二        Lct Ψ:g→ gl(N2*Θ Nl),WhiCh is a representation ofg acting On the vector

space、あΘ、.and deined by:

Ψ(X)(ωあΘωl)=(Ωあ(X)ΘI+IΘ Ωl(x))(ωあΘωl)

Ψ(X)(ω力Θωl)=Ω,(⇒ωあΘω.+ωあΘΩ.(X)ω l

(v(X)(ω
*メ

Dωl))(V)=Ω ,(X)ω

'(V)Θ

ω.+ω

'(V)③

Ωl(X)ω .

Sincc(ωあ(3ω l):N2~→ Nl then(ωあΘωl)(V)〓 ωあ(V)ω .

and we deine Ω,(x)ωあ(V)Θωl=―ω,(Ω2(X)(V))ω l

then the representation ofLic algebra onN,Θ  Nl becOmes

(Ψ(X)(ω
Ⅲ
2Θωl))(V)=― ωあ(Ω 2(X)(V))ωl+ωあ(V)Ωl(X)ω l

for all x∈ g,v∈ Ю2・

The following diagram shows that the action of Lie algebra g on tensor

product as fb■ ows:

じ

う
乙
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Ψ(X)(ω ,③ ωl)=(Ω

'(X)③

I+IΘ Ωl(X))(ω ち③ ωl)

DioDl            DiODl

Dう③Dl              D:ODl

Figure 4

To show that v is a representation ofg acting on gl(、 あΘ Nl)

Where Ω2 and Ωl are two representations of g acting on N2 and Nl

respectively.

Ψ(X)(ω力Θ ωl)iS a linear map since:

(ψ (α X+β ガ)(ωあΘ ωl)=(α Ψ(X))(ωあΘ ωl)十 (β ψo))(ωあΘ ωl)

And:

Ψ([X,y]) (ωあ③ωl)= ψ(X)(ψ し)(ωうΘωl))一 ψし)(ψ (X)(ω 力Θωl))

thus,the left hand side is:

Ψ([X,y])(0う 0001)== ((Ω,([X,y])001)+ (ICDΩ l([X,y])))(ω ,C〕 C01)

=((Ωあ(X)Ωあ0)一 Ωうし)Ω,(X))Θ I)+IΘΩl(X)Ω 10)
一IΘΩlし)Ωl(X))(ωちΘωl)

= (Ω ,(X)(Ω,(y)ωう))0〕ωl―
‐
(Ω

'(y)(Ω

う(X)ωう))01ωl+
ωあΘ(Ωl(X)Ω.(Dωl)一 ωあΘ(Ωlし)Ωl(X)ω l)

=(Ω,(X)(Ωうし)ωう))Θω.+ω】Θ(Ω l(X)Ω 10)ω l)‐

(Ω,(y)(Ω

'(X)ω

う))Θωl+ωうΘ(ΩlCy)Ω l(X)ω l))

And the right hand side is ψ(x)(ψ O)(ω力Θωl))一 ψし)(ψ (X)(ωあ③ωl))

=Ωあ(X)(ψ Oωあ③ωl)+(ψし)ω ,③ωl)Ωl(X)一 Ωうし)(ψ (X)ωらΘωl)

―(ψ (X)ωうΘωl)Ωlし)

=Ωあ(X)(Ωあし)ωあΘωl+ωあΘΩlし)ω.)

+(Ωうし)ωうΘωl+ωあΘΩl(y)ω l)Ωl(X)

―Ωあ0)(Ωあ(X)ωちΘωl― ωちΘΩl(X)ω l)

―(Ω,(X)ωちΘω.― ωあΘΩl(X)ω l)Ωlし)

=(Ω ,(X)(Ωうし)ω l))Θωl+ωう③(Ωl(X)(Ωlし)ω l))

―((Ω ,0)(Ω,(X)ωう))Θωl+ω】Θ(Ωlし)(Ωl(X)ω l))).
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Then the left hand side is equal to the right hand side, this means that

Ψ([X′ y])(ωあΘωl)a Lic algebra homomorphism and then it is a
representation ofLie algebra。

Now ifΨ is a matrix representation,then:

Ψ(X)(ωあ●①l)=(Ωち(X)● Iキ IΘΩl(X))(ω ttΘωl)

Ψ(X)(ωあΘωl)=Ωあ(X)ωあ●ωl+ωあΘω.Ωl(X)

(ψ (X)(ω あ('C01))(V)=(Ω2*(X)ωあ)(V)ω l十 ωあ(V)Ωl(X)ω .

=‐ω

'(Ω

2(X)(→ )ωl+ω

'(V)Ω

・(X)ω l

=(Ωあ(X)● Ωl(X))(ωあΘ01)。

PrοροS′″ο″,2.7)「 Let Ω.and Ω2 be representations of g acting on F‐
flnite

dirnensional vector spaces Dl and D2,reSpectivelyo Then the action of lie

algebra of 2 0n HOmF(N2,N■ )iS equivalent to the action of Lie algebra g

On(Nあ ●Nl).

P′ο磋

To show that Φ :Nあ × 1ヽ‐
→ HOmF(N2′ Nl)iS a bilinear map.

let Φ deflned by:

Φ(ωあ,01)=S,fOr all ωち∈Nち ,ω l∈ Dl,

where S:N2‐→ Nl iS a linear map,deined by:

S(V)=ωあ(V)ω l

for all ωあ′ωあ
′
∈ヽ あ,V∈ N2,α′β∈F,C01∈ Nl

Φ(αωあ+βωゴ′ω.)=(αωあ+βωち
′
)(つω・

=αωあ(V)ω l+βωあ
′
(V)ω l

=αΦ(ωう′ωl)+βΦ(ωダ′ωl)。

For all ω.,ωl∈ .ヽ,ω

'∈

Nダ

Φ(ωあ,αωl+βωl)=ωあ(V)(αω
・

+βωl)

=ω ,(V)(αωl)十 ωあ(V)(βωl)

=αωあCV)ω l+βωち(つωl

=αΦ(ωち,ω.)+βΦ(ωあ′ωl)

So Φ:N力 ×ヽ 1-→ HOmF(N2,Nl)iS a bilinear map.

Thus by using the tensor and the universal prope■ y of this tensor product,

we get a unique linear map O,See igure(5).

Such that for all ωあ∈Nち ,ω l∈ Dlwe have(0(ω あΘωl))(V)=ωあ(V)ω l

325

ヽ
）

＾
●

ロ



Certain Type of Lie Algebra Action
Abid, Rabeaa and Abeer

Figure 5
so, by the universal property of tensor product NiaNr , there exists a
unique linear map 0 : Ij; I IJ, - Homs(IJ2, Nr), this makes the above
diagram commutative.

consider the composition of linear maps, where <rli(v) is defined as follows:
0(v) - o)1 ,3lf e f such that o)r - $ crl, I

Since all maps are linear and f is unique, put roi (v) = f related to @1 , s€€ 1
figure (6).

Nl≡ FΘ Nl

Figure 6

Define L : Home(tyr, Nr) -, ry; g Nr by I(0,) - a)(v)r,rr.
Define <,li : Nz + T,by oll (v) = f , where f is given by:
f,(0'(v)) = (f,0'(v)) , we can show that crrj is linear.
Put 0'(v) = olr, for all crlie Nl, olrE D,,0, € Homr(lJr,Nr) and is related
to trl,

o'(av, + evz) :;li# 0o'(vz)

- qco;(vr) + gia{(v), for all y1,v2e I)2
Where:

ori(vr) = fr -+ or)(avr) - qfr
a)(v)-fr-iui.)(gv)=Bfz
or) (av1 + 9v) - qfr * Ffz
Clear 0' is a linear and L-L = 0, thus ,C is a linear map.

ヘ

D,XD.― D:Θ Dl

1//
Hom「 (D2Dl)
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Now to veritt that o is an inte貢 wining map for the actions of2 on N〕 Θ Nl

and on HomF(D2,Dl)。

Let Ω.and Ω2 be tWO representations oftt aCting on vector spaces nl and ID2,

respect市ely and consider the homomorphism Ωぁ③Ω.OfLie algebra g intO

the Lie algebra gl(Nあ ●Nl)deined by:

((ΩあΘ Ωl)(X))(ω あΘ ωl)=(Ω

'(X)③

I+I● Ωl(X))(ωあΘC01)

=Ωあ(X)ωあΘωl十 ωあΘωlΩl(X)Where x∈ 2,ωあ
∈Nあ ,ωl∈ lDl・

And apply the resulting map to the vector v∈ D2We get:

(((Ωあ(D Ω l)(X))(ω あΘ  ω l))(V)=一 ω

'(Ω

2(X)(V))ω l+ω あ(V)Ω l(X)ω l

Now ict 9 be the homomorphism ofttintO gl(HOmF(D2,Dl))corespOnding

tO ΩあΘΩ.underthe isomorphism O for a map 9 ofthe form(1)。

こ         (9(X)S)(V)=CP(X)0(ω ち(Dω l)(V)

=0((ΩあΘΩ.)(X)(ω力Θωl))(V)

=0(~Ω 2(X))tωあΘωl十 ωち●Ωl(X)ω l)(V)

=~ωあ(Ω2(X)(V))ω l+ω

'(V)Ω

l(X)ω l

=~S(Ω2(X)(V))+Ωl(X)S(V).

Thus O intertwines the actions of2 on elements ofthe fom ωあΘωl・

Since every element of Nう ● lヽ iS a linear combination of elements of this

forln,we conclude that O is an intertwining rnap.
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ABSTRACT
A total of @20) specimens were collected from Welfar teaching

hospital of pediatrics and Al-Kindi hospital, during the period from

November,2007- Fabruary, 2008, from patient with ages of (2'120 years

and include (300) clinical specimens (which include wound swabs, Sputum,

urine and blood specimens), and (120) environmental specimens. Fifty were

positive cultures, the identification of microorganism revealed that 2loh of
the positive cultures were Serratia marcescens.The most frequent isolation

was from urinary tract infection, followed by wound, respiratory tract

infection and blood sepsis .For identification, these isolates cultured on

DTC (Deoxyribonucleic acid , Toludin blue , Cefalotin ) agat were used and

the typical colonies formed red hallo for several millimeters around it.

During the identification of S. marcescens species Pseudomonas spp. were

occasionally present and were easily differentiated by weak or negative

DNase reaction, positive oxidase test and forming green colonies on the

above culture medium. Multiple antibiotic resistances by the strains are an

important subject to be considered of high virulence. Accordingly, isolates

in this study were multiple resistances to more than one antibiotic and said

to be multidrug resistance. 13 isolates were resistant to (11-12) antibiotics

while 12 of the isolates were resistant to (8-10) antibiotics. Molecular

method was carried out for detection of AmpC and GES encoded gene,

results showed that among (5) isolates carry the AmpC gene which is a type

of ESBLs that gives resistance to the bacterium whereas no isolate carrying

GES gene and this genotyping method for detection ensured the

phenotyping method used for ESBL detection as in this method, no isolate

gave positive result.
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INTRODUCTION
Serratia marcescens is an aerobic Gram-negative bacillus which can

survive well in moist environments (l). S. marcescers has been reported to
cause variable infections, including respiratory tract, urinary tract, and
wound infections and bacteremia (2). S. marcescens often develops
multidrug resistance and tends to spread rapidly in the nosocomial
environment,and has been implicated in outbreaks of nosocomial infection
both in neonates and adults. S. marcescens is more likely to colonize the

respiratory and urinary tracts of hospitalized adults but the gastrointestinal
tract in neonates (3).
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The high resistance noticed an alternative agents for the prevention

and treatment of S.marcescens infection is urgently needed (4).

S.marcescens haye been found to be resistant to Gentamicin ,Ofloxacin

,Ampicillin, Chloromphenicol and Amikacin (5), While Chen et al. (6)

referred that this microorganism shows intrinsic resistance to many

antimicrobial agents. ,S. marcescens shows intrinsic resistance to wide

variety of antimicrobial agent (multi drug resistance), multi drug efflux
pumps are often involved in multi drug resistance in S. marcescens (6),

Matsuo et al. (7) referred that drug efflux pumps is a major cause of multi

drug Resistance and has been found to play a major role in intrinsic

resistance of S. marcescens. Yu et al. (8) showed resistance of ,S.

marcescens is usually mediated by overproduced AmpC cephalosporeinase.

Study of epidemiologic markers is important in an attempt to trace the

source of contamination or to prevent patient-to-patient spread (9) . The

phenotypic ESBL detection methods described above provide only

presumptive identification of an ESBL producer. An alternative approach is

to detect the B-lactamase gene. The easiest and most common molecular

method used to detect the presence of a B- lactamase is nucleic acid

amplification with oligonucleotide primers. PCR with oligonucleotide

primers that are specific for a B-lactamase gene is the easiest and most

common molecular methods used to detect the prescence of a B-lactamase

belonging to a family of enzymes (10).

MATERIAL AND METHOD
Sample collection and isolation of organism:

A collection of 420 samples were divided into: A:300 clinical

specimens were obtained from patients with different infections (included

wound swabs, urine and blood samples) referred to (Welfare teaching

hospital of pediatrics and Al-Kindi hospital). Beginning of November,2007

until the end of Fabruary,2}O8 ,for children with (2-12) years. Bz 120 swabs

from different sites of hospital environments included (Welfare teaching

hospital of pediatrics,Al-Kindi hospital).which include (operation room,

instruments and furnitures, patient beds, wall and floor of hospitals).

All the specimens were streaked on MacConky agar and incubated

aerobically overnight at 37Co to detect ,S. marcescens. Non lactose
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fermenting colonies were picked up with sterile loop and incubated on to
DTC :(Deoxyribonucliec acid, Toludine blue, Cefalotin), and gelatin agar.

The colonies of each representative isolates were then characterized using

standard bacteriological methods earlier described (l 1)

Antibiotic susceptibility :

Antibiotic susceptibility test for isolated microorganisms wils
performed by disc diffrrsion and broth dillution method.(12) .

p-lactams : detected by two standard method (Iodometric method and

Capillary tube method ) according to (13).

Disk antagonism test (DAT): The disk antagonism test was used to
detect the inducibility of B-lactamase. Disks of inducing agent

amoxicillin/clavulanic acid (An/CA) and cephalosporins (ceftazidime and

cefotaxime) were placed on the surface of the test bacterial lawn on MHA
plates on a lawn of bacterial culture of the suspected inducible AmpC B-
lactams producers separated by 15 mm. The plates were examined after
overnight incubation at370C.If blunting of the cephalosporin disks adjacent
to the amoxicillin/clavulanic acid disks occurred, the organisms were

considered to produce inducible AmpC B-lactams. (14).

oligonucleotide primers used in PCR. The sequences of the primers used

in the PCR are listed in below :

PCR procedure. Template DNAs were prepared from each strain as

described previously (9). PCR amplification was performed in a 50-ml
volume with the TC-5000 PCR system (usA) thermal cycler. Reaction
mixtures contained 2pl (each) primer, PCR master mix 25111 ,

approximately 3 pl of template DNA and completed with l8pl Nuclease
Free water . PCR steps programmed for Ampc & GESBL performed
according to Mahlen et a1.,2003 and De Vires et a1.,2006 respectivly. After
agarose gel electrophoresis, the ethidium bromide-stained PCR products
were visualized under UV light. In the amplification of the intl3 gene, the

ヘ

^

\
CCTGCAACCTAAGAGCTTCT

GCGCCTGGATGATGTGGTAA

AAAGCAGCTCAGATCGGTGT

TCATGTGTCCCGATGGTAGA
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annealing step was carried out at 578C. For more rapid and convenient

template DNA extraction, the supernatant of a bacterial culfure suspension

boiled for 10 min was applied as described previously(l7)

Results and discussion

A total of @20) specimen was included in this study of these. There were

(300) clinical specimens, and (120) environmental specimens. The (300)

clinical specimens comprises, wound swabs, urine and blood specimens

resulted in (50) positive cultures and the identification of microorganism

revealed that2l(%) of the positive culture was Serratia spp. (table 1).

Tablel.: Number and frequency of Serratia marcescens isolated from

different clinical specimens

S. marscecens isolated from urinary tract infections in frequency of

(57 14%) was the most frequent, followed by wounds and respiratory tract

infections, blood sepsis (23.5%) respectively. Wound cultures showed

mixed infection with Pseudomonas spp., while one of the positive blood

cultures was S. liquificans and has been excluded from this study.

Contamination of hospital environment was detected in (120) specimens

collected from different sites including walls, floors, and hospital beds

(table 2). (18) revealed that S. marcescen^r was rarely isolated from clinical

specimens. Study results matched with (19), who could isolate 23 clinical

isolates referred to S.marscecens from different sites of the body and this
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isolation
from total
isolations

"h of
isolation
from
specimen

No. of
specimen

No. of
isolates

Clinical

specllnens

Urinary tract
infection

Wound
infection

Respiratory
tract infection
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also matched with (20), who obtained 6 isolates of S.marscecens from total
number of 32 different Gram negative isolates mostly from urine: pus, throat
swabs and blood specimens. The highest frequency of isolation of
S.marscecens was from UTI (57.14%) from total S.marscecens isolates, this
result matched with the findings of (21), who stated that S.marscecens tend
to colonize urinary tract of adults in patients.

Most of the isolates responsible for hospital environment contamination
were Gram negative bacilli, the most frequent isolates were Pseudomonas
spp., Gram positive bacteria were also observed as a source of hospital
environment contamination. This result supported by (22) study which
showed that the environmental screening yielded 4 strains of S.marscecens.
That matched with (23), who reported that environmental cultures were
positive for S.marscecens in 1.4% and confirmed that S.marscecens was
endemic in neonatal intensive care unit and belonged to one genotype.

Identification
Strains of S. marscencens formed typical colonies on DTC agar forming

red hallo for several millimeters around the colony. Colonies of
Pseudomonas spp. were occasionally present, but these were easily
differentiated because of their weak or negative DNase reaction, positive
oxidase test and usually forming green colonies on the above culture
medium.After 24 hrs. Of incubation S. marscencens colonies appeared as

circular, opaque, convex, with 2-15 mm diameter, it's color ranging from
dark red to white. The use of MacConky agar supplemented with sorbitol

^
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Table2: Number and frequency of serrotia morcescers isolated from
different environmental specimens
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for primary isolation improved considerably the isolation rate of S.

marscencens and detection from clinical specimens easier and time and cost

efficient. (24) referred that Deoxyribonuclease (DNase) produced by

S.marscecens is characteristic feature which is useful in distinguishing this

organism from closely related members of Enterobacteriaceae.

Antibacterial susceptibility testins:
Revealed that all strains of S.marscecens showed 100% sensitivity to 4

antibiotics that were Imipineme, Aztereonam, Meropenem and

Ciprofloxacine.On the other hand the S.marscecens strains were 100%

resistant to10 antibiotics which were Cephatoxin, Cephradin, Cephtazidime,

Cefixime, Cephalothin, Penicilline, and were less resistance to 3 antibiotics

that were. Amoxacilline, Erythromycine, Tetracycline 960 , 92%68%

respectively (fig.1) In addition, S.marscecens strains are variably sensitive

to Vancomycin, Gentamicin and Amikacine. As shown in (fig.1) the most

sensitive isolates were those which isolated from one of the two blood

cultures (824) as it showed sensitivity to (9) different antibiotics followed

by wound isolates (W21) UTI isolate (Ul2) and one environmental isolate

(E1) they were sensitive to 8 different antibiotics. The third isolate in

sensitivity was environmental isolate (E2) which was susceptible to (7)

different antibiotics the next isolate (E3, E4) environmental isolates ( U5,

U6, U8, U10, U11, U13, U16, 1J17, U19, U20) are UTI isolates and one

blood isolates B25 showed sensitivity to 6 different antibiotics U7 andM3
were sensitive to 5 antibiotics U9 and U14 were sensitive only 4 antibiotics

from above results we can notice that the most sensitive isolate was blood

culture isolate by being sensitive to 9 antibiotics and the most resistant

isolates were urinary tract isolates by being sensitive to only 4 antibiotics

and resisting l4 antibiotics . This result was supported by the study of (25),

who was indicated that all S.marscecens isolates are sensitive to

ciprofloxacin, also the result matched with (26) who was noted that

S.marscecens is resistant to most of the antibiotics except carbapenems. As

well as (27) indicated that S. molcescens was generally susceptible to

imipenem, followed by ciprofloxacin and ofloxacin by Agar diffusion

susceptibility testing.
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Figurel:Antibiogrぶ 響gFな
:1年atia marcescens isolated from Clinical

and environmental specimens
Multiple antibiotic resistances:

Multiple antibiotic resistances are an important subject to be considered,
since it has a role in controlling and directing the remedy policy in bacterial
infections. Moreover, multiple resistances are a sign of higher virulence. In
this study most of the isolates of S. marcescens showed multiple resistances
to more than one antibiotic table (5). S.marscecens
isolated from the clinical and environmental sources were divided In to tow
groups (A and B) depending on the antibiotics they resist (table 6)
Accordingly, the above table shows that group (B) was the dominant group
in regard to antibiotic resistance, where 13 (52%) isolates were resistant to
(Il-12) antibiotics while group (A) 12 of the isolates were resistant to (8-
10) antibiotics A collective result obtained out of table (6) indicates that the
dominant pattern of resistance among S.marscecens isolates of all groups
was the resistance to all Il-12 antibiotics. (28) described an outbreak of
multi drug resistant S.marscecens Infection and colonization involving
adults admitted to surgical intensive care unit. (6) S.marscecens shows
intrinsic resistance to awide variety of antimicrobial agent (multi drug
resistance) multi drug efflux pumps are often involved in multi d-g
resistance in S. marscecens.

Table3: Multi- drug resistance of Serratia marcescens

ヘ

No. of
isolates

t/" of
isolates

No. of antibiotics
resistat by isolates

W1/W3/W4/W5/U2/U3/Uノ

Ul1/B2/S2

UrlUrc/Un

336



・
む

Al-Mustansiriyah J. Sci Yol.22, No. 6' 2011

Table 4: Classification of S. marscecens according to number of

B-lactamase detection:A-Capillarv tube method

To detect the ability of S. marscencens isolates to produce p-

lactamase enzyme depending on pencilloic acid production as a result of B-

lactamase enzyme action.This method is considered one of the rapid in

testing the of B-lactamase.Out of (25) isolates 5(20%) were B-lactamase

producers, one (4%) isolate gave result after (10) minutes. While 4(16%)

isolates gave result after (5) minutes. Whereas 20(80%) isolates were B-

lactamase negative (table 7).

Table 5: B-lactamases production by Capillary tube method from

+** Through 5-10 min +* Through 10-15 min * After 15 min - No

production

B-Iodometric method:
Iodometric method is important in primary investigation for B-

lactamase enzymes production.The method depends on the reaction between

Iodine and starch to form blue of dark violet complex, while during B-

lactamase enryme production it will hydrolyse penicilline G and produce

inactive penicilloic acid that reduce Iodine to Iodide, the last have no ability

to react with starch, so color will be changed to white, (table 8) shows that

6(24%) isolates out of 12 isolates were able to produce B-lactamase enzyme,

t

ヽ
）

antibiotic resistant
oh of isolatesNo. of isolatesNo. of antibiotics

resistat by isolates

S.marscecens

5-10 min +* Through 10-15 min +

4

o/o of isolatesNo. of isolates
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one isolate gave rapid positive result that indicate its ability to produce large
amounts of p-lactamase enzyme.

Table 6: p-lactamases production by lodometric method from Serratia

From the above, noticed slightly difference between Iodometric &
Capillary tube method. Six isolates of S.marscecens produced B-lactamase
enryme by Iodometric method, but only 5 isolates of S.marscecens
produced B-lactamase enzyme by Capillary tube method. As shown in
(figure 2) .

Figure 2: Difference between two .";;;;odometric & Capiltary
tube) for p-lactamases production

(29) pointed that the production of B-Lactamase enzyme may be insufficient
which may be found in the periplasmic space, as the presence of enzyme in
this site one of the causes that leads to difficulties in detecting it. Results
also showed difference in the time of production the enzyme, and this result
is similar to (30) result which showed that the difference in the time of
production the enzyme may belong to the difference in the enzyme
concentration in periplasmic space , in addition to the presence of
stimulatory factors for producing factor which the antibiotic have a role in
decreasing or increasing the enzymatic activity.

ぬ

marcescens
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Result No. of isolates o/o of isolates

Positive 6 24

Negative 19 76
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Extended Spectrum 0-Lactamase production:
With the spread of AmpC and ESBLs producing strains all over the

world, it is necessary to know the prevalence of these strains in hospitals
.Detection of resistant isolates would allow doctors to formulate a policy of
empirical therapy in high-risk units where infections due to resistant
organisms. The method that used in this study to detect ESBL producing
bacteria was the disk approximation test. All the (25) bacterial isolates used
in the study have no synergy zone of inhibition between p-lactam antibiotic
and Amoxicillin /Clavulanate which mean that they are no ESBL producers.
The test done by using different antibiotics which where Augmentin
(Clavulanic acid /Amoxicillin), Cefotaxime, Ceftazidime and Aztreonam.
The result of this study was in agree with the findings of (31) which showed
that from 24 isolates of S.marscecens non susceptible to Cefotaxime ,only
one ESBLs producer was found by using ESBLs screen test. The result of
this study was in agreement with the finding of Cheng et ol. (2006) finding
that showed 5(12%) ESBLs producers were identified out of 123 non
repetitive isolates of S.marcescens and they recommended that the detection
and report of ESBLs production by S.marcescens in clinical laboratories
must be made mandatory. in the same way (15) showed that S.marcescens
isolates are AmpC type B-lactamase Producers that indicate by imipinem
and cefoxitin .

Polvmerase chain reaction:
After all the S.marcescens isolates were tested for its ability to

produce B-Lactamase enzyme two phenotypic methods (Iodometric and
Capillary) were carried out and there were different results of production the
enzyme .After that two tests of detection the extended Spectrum B-
Lactamase was done by double disks diffusion method. All (25) isolates
didn't show any ability to produce the GESBLs, while (5) isolates showed
ability to produce Extended spectrum B-Lactamase type Ampc by PCR as

shown in fig4-3. Because all of that genetic method was adapted using
specific primers to detect the presence of the genes in the bacteria, (25)
isolates were tested and the results showed that there is no presence of
GESBL n all of them, while 5 isolates showed the genes encoded for Ampc
enz1Yme and this result agreed with sensitivity test results as they was the
most resistant isolates to B-Lactamase enzymes antibiotics (multiple drug
resistant).The environmental isolates of S.marscecens didn't seem to have
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genes encoded for GESBL and ampC, whereas among (10) clinical isolate

(5) was carrying ampc gene and this indicates its pathogenicity as it hold

the chromosomal gene that encoding for resisting the antibiotics. The 5

isolates that was holding the AmpC gene encoding for p-lactamase enzyme

production was those which were collected from urinary tract U5, U9 , Ul4
and U6 and one isolate from respiratory tract R 23. These Five isolates

exhibited either resistance or reduced susceptibility to Augmentin,Cefixime

and Cefepime with MICs 1024 p/ml for each of them except U6 which

have MC of 512 pglml to Cefixime and U5 which have MC of (256)

pglml to Cefepime. On the other hand the isolates were susceptible to

Ciprofloxacin and Imipenem with MC of 4 pglml for each one except U6

that exhibited MIC of for Imipenem and MIC of 2plml to Ciprofloxacin

by all (5) isolates. This result agree with (32) found fwe S.marscecens

isolated from UTI were positive for chromosomal AmpC. And agree with

(15) which showed the amplified DNA segment (AmpC gene) have

molecular weight near to 1100 base pair. While the other (20) S. marcescens

is a lots were negative for chromosomal AmpC, Indication that another

mechanism, in addition to the AmpC is also involved in the determination of
the resistance phenotype of S. marcescer?,s strains. (33) refened that S.

marcescens strains poses different mechanism of resistance to the exPanded

spectrum Cephalosporin, beside AmpC expression, Acquisition of Ambler

class A extended spectrum p-lactamase (ESpLs) or class B metalo B-

lactamase also confers resistance cephalosporin's (34).The different

phenotype resistance pattem of ,S. marcescens may be due to, regulation of
the AmpC expression occurs at multiple levels, which might be involved in

the mechanism(s) that determines the differing AmpC activity of S.

marcescens shains (15). The process that results in the emergence ofthese

B-lactamase resistant S. marcescens strains in the hospital is unclear, but

frequent use of extended spectrum cephalosporin's could result in the

emergence of resistance strains producing a chromosomal AmpC in fact

based on in vitro antibiotic selection experiments, (35) proposal that

increased use of extended spectrum cephalosporin's may eventually, leading

to the emergence of extended-spectrum cephalosporin's-resistant strains.

Our isolates were tested for primary detection of p-lactamase enzymes

prescens .Among (25) isolates of S.marcescens only 4 gave positive result

that shows its ability to produce B-lactamase enzyme. Number of studies

pointed that S. marcescens have the ability to produce chromosomal p-
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lactamase enzymes that stimulated by the antibiotic which have B-lactam
ring. (36) found that all S.marcescens isolates (77) were AmpC producers

that chromosomally encoded. (37) showed of 72 isolates, l6 isolates were
de repressed AmpC and 22 isolates produced extended spectrum B-
lactamase, the most prevalent ESpLs were CTX-M enzyme followed by
TEM-S2 SHV-12. (2) referred that ESBLs production occured in about
l9oh of S.marcescens isolates. Not all ESBL producers universally resistant
to any of ESBLs. They vary in their substrates specificity and may not
phenotypically express resistance to its own substrate. (38). The coexistence
of both ESBLs and AmpC-type B-lactamase may result in false negative
tests. AmpC type B-lactamase resists inhibition by clavulnate and hence
obscures the synergistic effect of clavulnate and cephalosporin against
ESBLs (10).

Figure 3: Agarose gel electrophoresis and Ethidium bromide staining. to
detect GESBL gene Lane M, molecular size DNA ladder (123 bp DNA
Ladder); lanes 1-5, DNAs isolated from S. marcescens samples and all of
these showed Negative PCR bands; lanes 6-7, negative control; The PCR
was carried out in duplicate. The photocomposition of the figure was
obtained with Gel documentary Camera.
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Figure 4: Agarose gel electrophoresis and ethidium bromide staining. To

detect AmpC gene, Lane M, molecular size DNA ladder (123 bp DNA

Ladder); lanes 1-14, DNAs isolated from S.marcescens samples and only '
lanes 4,7,8,11,12 showed Positive PCR bands; lanes 15, negative control;

The PCR was carried out in duplicate. The photocomposition of the figure

was obtained with Gel documentary Camera.

This survey showed that PCR is comparable in respect to the

discrimination and reproducibility for epidemiological studies of S.

marcescens strains in nosocomial outbreaks.
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ABSTRACT
Asthma is a chronic disorder of the airways with underlying

inflammation and oxidative stress. Malondialdehyde (MDA) - the lipid
peroxidation product- level increases in inflammatory diseases and used as a

cornmon oxidative stress marker. Albumin and bilirubin are components of
antioxidant defense system. The aim of this study are, Evaluating oxidative
stress as a component of asthma process by measuring MDA (as an

oxidative marker), albumin and bilirubin (as biomarkers of antioxidant
defense system) in asthmatic patients. Thirty seven asthmatic patients (20
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females and 17 males) were involved comp.red with 37 healthy controls.
Plasma samples ar:,a,lyzed for total MDA, albumin and bilirubin. The results

of underlying study are: plasma MDA was significantly increased (p<0.05)

while plasma albumin and bilirubin were significantly decreased (p<0.05) in
asthmatic patients compared to control group. Which lead to conclude that
elevated levels of MDA in plasma of asthmatic patients indicate high level
of oxidative stress in these patients. Decreasing plasma albumin and

bilirubin is due to their consumption and indicate their role as antioxidant

species in asthmatic patients.

INTRODUCTION
Asthma is a worldwide disease. It is defined as a chronic inflammatory

disorder ofthe airways. The inflammation also causes an associated increase

in airway responsiveness to a variety of stimuli (1).

Lungs are organs with large epithelial surface area that is at risk for

oxidant-mediated attack. The tracheobronchial tree and the alveolar spaces

are exposed to reactive oxidizing species in the form of inhaled airborne

pollutants, tobacco smoke and product of inflammation. Disequilibrium,

either through increased oxidant stress or decrease antioxidant resources,

can result in a series of pathophysiological events in the lungs that

culminate in cellular death and pulmonary dysfunction(2). It has been

shown that inflammation driven by increased oxidative stress (defined as

imbalance between the production of reactive oxygen species (ROS) and a

biological system's ability to readily detoxifu the reactive intermediates)

occurs in the airways of patients with asthma (3,30).

Malondialdehyde (MDA) is produced as a by-product of
polyunsaturated fatty acid peroxidation and is the principal and most studied

product of polyunsaturated fatty acid peroxidation (4). MDA is one of the

most frequently used indicators of lipid peroxidation(5).

Human serum albumin (HSA) is an abundant multi functional non-

glycosylated, negatively charged plasma protein, with ascribed ligand-

binding, transport properties and antioxidant functions (6). Many

antioxidant activities of albumin result from its ligand-binding capacities.

Hydroxyl radicals released from Fenton reaction are mostly directed to the

protein, sparing more important targets (7). Another indirect antioxidant

activity of albumin comes from its ability to transport bilirubin. Such

albumin-bound bilirubin was shown to act as an inhibitor of lipid

ヽヽ

一^

348



・
じ

Al-Mustansiriyah J. Sci Vol.22,No。 6,2011

peroxidationits as well as protection of alpha-tocopherol from damage by
peroxyl radicals(8). Human serum albumin (HSA) contains one reduced

cysteine residue (Cys3a) which, due to the large amount of albumin in
plasma, constitutes the largest pool of thiols in the circulation. Through the

reduced Cys34, albumin is able to scavenge hydroxyl radicals (7).

Bilirubin (BR) is the yellow breakdown product of normal heme

catabolism (9). Bilirubin contains an extend system of conjugated double
bonds and a reactive hydrogen atom and thus could possess antioxidant
properties. Depending on these ideas stocker et al indicate that bilirubin at

micromolar concentrations can scavenge the chain -carrying peroxyl radical

LOO '+ BR --+ LOOH + BR.

BR' may then react with either another peroxyl radical to give rise to a
nonradical product, or oxygen as below (10,29):

BR+ LOO' ---+ BR-OOL

In serum J.Neuzil &R.Stocker demonstrate that lipoprotein-associated and
albumin-bound BR can efficiently protect lipid from such peroxidation(8).
Aim of the study
Study the behavior of some oxidative stress markers in asthmatic patients
and compare them with healthy control group.

MATERIALS AND METHODS
Thirty seven asthmatic patients (20 females and 17 males) were

evaluated in this study. Diagnosis of asthma was made by a respiratory
physician. The study was carried out in Baghdad Teaching Hospital.
The exclusion criteria were (i) age less than 15y (ii) vitamin supplements
taken in the last 4 weeks, (iii) presence of other diseases known to be
associated with elevated oxidative stress (cancer, diabetes, arthritis, etc.). A
matching group of 37 healthy volunteer subjects (21 male and 16 female)
were considered as a control group.

Each plasma sample was analyzed for total malondialdehyde (MDA),
albumin and bilirubin. Plasma albumin and bilirubin were measured by
colorimetric method using kits supplied by bioMaghrab Company. MDA
lipid peroxidation end product measured spectrophotometrically after
adding thiobarbituric acid under acidic conditions (28).
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REST]LTS AND DISCUSSION
Number and percentage (according to gender) of subjects who's involved in

this study are given in Table 1.

Table 1: distribution of study participants according to their health

status and gender

Gender Study Group

Asthmatic Control Total

N % N % N %

Male 17 45。9% つ

“ 56.0% 38 51.3%

Female
20 54.1% 16 44.0% 36 48.7%

Total 37 100.0% 37 100.0% 74 100.0%

MDA concentration in the plasma of asthmatic group was significantly

higher than the control group (12.6 * 0.82pmoUl and 4.50 + 0.33 pmolUl

respectively), p. 0.01 as shown in table -2.

Table 2: plasma malnodialdehyde concentration (pmol/l) in asthmatic

patients compared to control subjects

Groups N
NIIDA*μmo1/1

Mean tt SEM
P

Control 37 4.50± 0.33

Asthmatics 37 12.6± 0.82 <0。01

*MDA: Malnodialdehyde

The mean (+SEM) values of plasma albumin levels in 37 healthy

controls and 33 asthmatics one are listed in table-3. Data in this table

showed that albumin concentration in the plasma of asthmatic group was

significantly lower compared with control group (40.29+1.24 gl and 45.17*

l.54gll respectively), p< 0.05.
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Table 3: plasma Albumin (g/l) In asthmatic patients compared to

control subjects

Groups N
Albumin g/l

Mean* SEM
P

Control 37 45。 17± 1.54

ashmatics 33 40.29± 1.24 <0。05

The mean (+SEM) values of plasma bilirubin levels in 37 healthy

controls and 31 asthmatics one are listed in table-4. Data in this table

showed that bilirubin concentration in the plasma of asthmatic group was

significantly lower (p< 0.05) compared with that of the control group (0.58+

0.0a mgldl).

Table 4: plasma bilirubin concentration (mg/dl) in asthmatic patients

compared to control subjects

Groups N
Bilirubin

mg/dl Mean± SENII
P

Control 37 0。 58± 0.04

ashmatics 31 0.41± 0.05 <0.05

Asthma is an inflammatory disease with hyperresponsivness. Both of
these characteristics produce an oxidative stress situation which is believed

to contribute to pathophysiology of asthma. Reactive molecules (particularly

free radicals) produced from oxidative stress. These reactive molecules in

addition to causing tissue damage by oxidation of biomolecules like DNA,

lipids, proteins and sugars (11,12). Malondialdehyde, MDA, is a highly

reactive three carbon dialdehyde produced as a byproduct of
polyunsaturated fatty acid peroxidation (a process of fatty acids oxidation in

cell membrane lipids, termed as lipid peroxidation) (13). MDA one of the

most frequently used indicators of lipid peroxidation(14).

Table 2 illustrates significant increase in the plasma MDA levels of
asthmatic patients compared to control. Similar findings were reported by

Ozaras et al, Jacobson et al. and sharma A. et al. ,all of them, found that

MDA was higher in plasma of asthmatic patients compared to controls(I5-

t7).

The increase in the MDA concentration indicates the increased

peroxidation of lipids (i.e. oxidative stress) in the asthma disease, where the

oxidative stress is involved in asthma pathogenesis and symptoms (18).
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High levels of MDA itself is involved in many r#;f,":ilIHt"j?
inflammation (13, 19).

Reactive oxygen species (ROS) production (which cause oxidative stress
situation when increased) is shictly regulated by antioxidant defense that
protect organism against the potentially destructive effects of ROS.
Albumin and bilirubin are members of body defense systems(20).

Table-3- illustrates significant decreasing in the plasma albumin levels
of asthmatic patients compared to control. Albumin is found to have an
antioxidant properties (7,8). So the decrease in plasma albumin level
obtained in the present study could be explained by that albumin antioxidant
activity. The results obtained in the present study agree with Vural, et al and

Picado, et al , both of them reported a decrease serum albumin level in
asthmatic patients (21,22).

Table-4- illustrates significant decrease in the plasma bilirubin levels of
asthmatic patients compared to control. Bilirubin is a molecule with
effective antioxidant properties due to its structure (10); therefore it is not
strangely to exhibit its antioxidative properties that leads to the consumption
of this molecules and hence, the low plasma levels.

The result of bilirubin levels in the present study is agree with resuls
obtained by Misso, et al who found a low plasma bilirubin concentration in
severe asthma(23) and also with Ohrui T. et al who found remission of
asthmatic patients who develop jaundice (24). Neuzil & Stocker
demonstrate that lipoprotein-associated and albumin-bound bilirubin can

efficiently protect lipid from peroxidation (8).

Many studies stated low bilirubin levels as biomarker of many
diseases' pathology. In peripheral vascular disease, bilirubin levels are

lower than in the normal population (24). Hopkins et al compared familial
coronary artery disease patients with control subjects. The diseased

individuals displayed substantial lower serum bilirubin levels than the

control subjects (25). Levinson S. also observed an inverse relationship
between bilirubin levels and severity of ischemic heart disease(26). In meta-
analysis of 11 studies, Novotny & Vitek found elevated bilirubin levels
associated with diminished risk of atherosclerosis (27).
In conclusion, according to this study it is obvious that oxidative stress is an
important feature of asthma pathphysiology because of significant elevation
of MDA, which is a well-known oxidative stress marker. Also the decreased
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plasma albumin and bilirubin levels clearly indicate the antioxidant

activities for these molecules.

So we recommend use of MDA, albumin and bilurubin measurements as an

aid for asthma severity.
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ABSTRACT
Chemical analysis were carried out to evaluate the potentiality of rock

samples having hydrocarbon characteristics,identiied by chemical

method as one of the approaches to evaluate the source rocks encountered

from,Sehkanian,Sargelu,Naokelekan,Sa111lord,Ghia Kara of(Middle tO
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Upper Jurassic-Lower cretaceous) stratigraphic sequence of Iraq,

representing source rocks ,which are recovered from exploratory wells
(Bm-15, Aj-8, Mk-2, Qc-l,Qc-2 and Taq-l), located almost all at the

northem part of Iraq, and as comparable with the outcropped samples

defiantly at the type locality in Surdash Anticline and also in other exposed

and clear section of the Jurassic rocks is Banik village . The bulk of
chemical analysis includes the development which is currently have its
own strength to approve the potentiality of the source rocks, giving rise to
generating enornous amounts of oil and subordinate gas promising more

than ever before predictions to form super giant oil and thermogenic gas

fields. The value ofthe production indices determine that the system ofthe
oil in Iraq which is not widely differ from the depocenters of the

surrounding countries. Accordingly, Iraq is considered as a unique and

specified basin that have the systematic events through the total petroleum

system, that shows typical source rocks determined by the remarkable

total organic carbon, and maturation evidences accompanied with
maximum temperature, indicating obviously the Hydrogen and Oxygen

Index, that lead to determine the oil and gas prones opening horizons for
more current applications and dependable version.

INTRODUCTION
The sequence of the studied formations, represents the ideality, and

formative rock packages, characterizing the whole scope of the source

rocks, extended through wide spread areas of Iraqi outcrops and oil
exploratory wells (figure -1). The stratigraphic sequences (figure-

2),expresses the promising areas for generating oil and gas, and giving rise

to more explanations to the most productive basins, by means of rate of
sedimentation of the material covering the burial particulates causing

increasing in thermal history of each basin, and causes typical oil and gas

prone by the thermal maturation. Expresses the promising areas for
generating oil and gas, and giving rise to more explanations to the most

productive basins, by means of rate of sedimentation covering the burial
particulates causing increasing in thermal history of each basin, and causes

typical oil and gas prone by the thermal maturation. The hydrocarbon
potential sourced rock packages evaluated by chemical analytical data

reflect the whole scope of the prolific well sites extended through Iraqi
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Mesopotamian basin lead to the expectations for generating oil and/or gas,

thus giving rise to extensive explanations for the most productive,

generative and remarkable basins as well. The rate of sedimentation process

to burry that particulates (living bio organisms) writing a historical record

for each basin shown by the specified palynomorphs, that subjected to

thermal maturation processes, throughout geologic past Eras, to release

biomarkers detected by chemical analysis using modern specific methods,

and techniques to prove the type of hydrocarbon prolific well sites as well as

the conditions, and state of the environmental deposition media. This

research is mainly enhance the role of chemical analysis among other

approaches [], palynological analysis, visual (optical), biomarker
parameters and how to set up models of various dimensions making use of
the input data that can serve the complementary fashion that enable to

perform the upstream sector [2]. Chemical analysis certainly acts as the aid

to resolve so many problems and reduces certainly the risk assessments for
the most expensive well drilling sites.

Screening for core and cutting samples should be followed in any successful

exploring programs to cancel less than 0.5 % TOC samples.

Total Petroleum System of Jurassic -Cretaceous Period:
Passive margin conditions along the Arabian plate during the Jurassic

through late Cretaceous periods produced abroad stable shelf environment.

Flooding of this wann plate form in warm equatorial latitudes allowed for
continued deposition of shallow marine carbonates over the Greater Arabian

Basin (Murris-1980, Al-Husseini-1997). In particular Jurassic geologic

conditions of the Arabian subcontinent resulted in deposition of the

following ideal sequence of Primary Petroleum System elements: thick oil
prone source rocks, extensive reservoir facies, and excellent seals. Wide

spread, early and middle Jurassic marine transgression deposited a thick
sequence of shallow - marine shelf carbonates and plate form evaporates.

Late Jurassic (Oxfordian and early Kimmeridgian) differential subsidence

and sea level rise resulted in the formation of broad, intra- shelf sub-basins.

These were the depocenters for the main Jurassic source rocks Late Jurassic

(Tithonian) eustatic variations of the Arabian plate form resulted in
dominant reservoirs and cap-rocks(Arab Formation carbonates and Arab

Formation and Hith Formation evaporate seal rocks) . In the north most

Arabian Gulf and sourced within the Jurassic Gotina sub-basin , oil and gas

"

"
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accumulated in the Middle to Upper Jurassic , high energy calcarenites and

oolites of bar or shelf -margin origin. These reservoirs are cyclic and inter-
bedded with organic rich (2-5 TOC %), muddy lime rock source that were

deposited under anoxic and dysoxic condition sign the restricted ,intra-shelf
Gotina sub-basin/Barsarir/SargeluA.{ajmah TPS, is identified in the

northern area and consists of the following two assessment units :

1- The proven platform HorsVGraben- Related oil assessment unit.
2- The hypothetical basinal oil and gas assessment.

ヽ ヽ

●ヽ

Figure 1: The map of the exploration fields, extends northern part of
Iraq (Lexique) [8].
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Figure 2: The stratigraphic section (Lexique)

MATERIALS AND ANALYTICAL SCHEMES
Source rocks and cuttings was conducted on forty samples , chemical

technique employed in the undertaken study include Rock Eval

Pyrolysis to determine 51, 52 and 53 peaks and maximum temperature

alteration(T max.) Hydrogen index ( FII ), Oxygen index ( OI ) , production

index as well as total organic carbon percent ( TOC) by Leco and Rock -

Eval pyrolyser table I (a & b ) determine the chemical analysis

け
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Well

Nttme
Formation

Depth

(m)
TOC Sl S2 S3

Tmax
OC

Cal.

%Ro
ⅡI OI IPI

1 珂‐8
Ｃ
Ｃ
〓
０
一０
〓
０
に
７
電
％
コ
一０
∞
』Ｃ
∽

3242 11.81 5.57 45.53 0.95 449 0.92 386 8 0。 11

2
巧

-8 3253 3.00 1.85 6.33 0.49 439 0.74 211 16 0.23

3 珂 -8 3268 1.05 0.47 1.87 1.16 446 0.87 178 110 0.20

4 珂‐8 3273 1.03 1.50 2.82 0.44 437 0.71 274 43 0.35

5 利
-8 3283 0.83 0。60 1.75 0.44 444 0.83 211 53 0.26

6 巧‐8 3299 1.42 1.19 2.33 1.09 439 0.74 164 77 0.34

7 利‐8 3301 1.26 1.02 1.79 0.62 447 0.89 142 49 0.36

8 珂‐8 3312 0.66 0.57 1.32 0.49 441 0。 78 200 74 0.30

9 Bm―
く
フ

「
』
Ｏ
Ｆ
Ｅ
Ｃ
∽

ぃ”
コ
一０
∞
』
“
∽

2030 0.34 0.20 1.00 0.10 443 0.81 294 29 0.17

10 Bm― 5 2031 0.35 0.26 0.89 0.16 444 0.83 254 46 0.23

Bm‐ 5 2232 1。91 0.53 5.44 0.17 443 0.81 285 9 0.09

12 Bm¨ 5 2233 0.22 0.35 0.70 0。 10 439 0.74 318 45 0.33

13 Bm‐ 5 2234 0.10 0.18 0.30 0.04 439拿 0.74 300 40 0.38

14 Bm― 5 2235 0.24 0.20 0.59 0.07 439 0.74 246 29 0.25
く
υ Bm‐ 5 2236 0.45 0.24 1.69 0.13 442 0.80 376 29 0.12

16 Mk‐2
〓
“
〓
０
一０
〓
Ｏ
“
Ｚ

弔

５
一０
∞
』
“
∽

2260 20.69 2.53 80.51 0.76 440 0。76 389 4 0.03

17 4ヽk-2 2263 16.09 2.48 66.95 1.39 439 0.74 416 9 0.04

18 Ⅳ〔k‐2 2264 13.68 2.02 78.77 0.80 440 0.76 576 6 0.03

19 NIIk‐ 2 2267 13.04 0.99 50.81 0.86 439 0.74 390 7 0.02

20 Mk‐ 2 2454 4.04 L41 35.50 0.60 442 0.80 879 15 0.04
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Table 1: a- Rock Eval Pyrolysis
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Table l:b

Well

Name
Formation

Depth

(m)
TOC Sl S2 S3

Tmax
OC

Cal.

%Ro
HI OI PI

21 Surdash I 雷
“
０
理
〓
０
劇

Ｃ
に
〓
０
一０
〓
０
に
Ｚ

劇

ｓ
一ｏ
∞
』“
∽

0 0.57 0.01 0.17 0.47 502* 1.88 30 82 0.06

22 Surdash 2' 0 0.32 0.05 0.21 0.14 504ホ 1.91 66 44 0.19

23 Surdash 37 0 0.30 0.10 0.23 0.04 458* 1.08 77 13 0.30

24 Surdash 4 0 0。90 0.10 0.27 0.57 512 2.06 30 63 0.27

25 QC‐ 1

Naokelekan
2667 2.47 0.94 2.82 0.20 445 0.85 114 8 0.25

26 QC‐ 1 2671 6。97 2.78 11.58 0.49 448 0.90 166 7 0.19

27 Tq‐ 1

に

』
“

０

に
一〓
Ｏ

Ｎ
一
ｃ

，

ｃ
“
〓
〓
ｏ
∽

叔
“
５
一０
“
』
“
∽

3309 1.73 0.11 0.01 0.26 472拿 1.34 1
く
フ 0.92

28 Tq‐ 1 3309 0.88 0.02 0.02 0.22 473拿 1.35 2 25 0.50

29 Tq‐ 1 3307 0.16 0.00 0.02 0.03 479* 1.46 13 19 0.00

30 Tq‐ 1 3306 0.00 0.00 0.01 0.11 396ホ ‐1.00 l 0.00

31 Tq‐ 1 3306 2.18 0.10 0.03 0.04 472* 1.34 l

つ
４ 0.77

32 Tq… 1 3307 0.78 0.01 0.01 0.13 438* 0.72 1 17 0.50

33 Tq… 1 3306 2.02 0.10 0.03 0.29 486* 1.59 1 14 0.77
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Notes:
* Tmax data not reliable due to poor 52 peak

TOC : weight percent organic carbon in rock

51, 52: mg hydrocarbons per gram of rock
53 : mg carbon dioxide per gram of rock

Tmax : oC

HI : hydrogen index: 52 x 100 / TOC

OI: oxygen index: 53 x 100 / TOC

SI/TOC : normalized oil content: Sl x 100 / TOC

PI : production index: S1 / (S1+S2)

Cal. %Ro : calculated vitrinite reflectance based on Tmax

Measured %Ro : measured vitrinite reflectance

n outcrop samples

Chemical Analysis:

The Technique of Rock -Eval Pyrolysis
Determination of the elemental composition of kerogen is a relatively time-

consuming process. Development of the rock Eval technique for alternative

method for determination of two indices that could be used to replace the

H/C against O/C parameters. This technique is a pyrolysis method where by

a sample is exposed to a temperature programmed pyrolysis from ambient

to 600Coand the pyrolysis products detected immediately and without any

chromatographic separation [3] the result is basically three peaks:

S1, 52 and 53 (modern versions of the rock Eval technique produce some

additional peaks but, for the purpose of this discussion, the presence of the

three mentioned peaks is sufficient).

Sl corresponds to the material, which is normally solvent extracted from

a source rock.

一、）

＾
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34 Qc-2

目
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目
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1562 0.85 0.3s 5.77 0.1I 438 0.72 679 13 0.06

35 Qc-2 1567 0.69 0.24 4.82 0.27 435 0.67 699 39 く
υ

ｎ
υ

０

36 Qc-2 1589 0.42 0.32 4.53 0.23 43s 0.67 1079 55 0.07

37 Qc-2 1601 0.88 0.27 4.96 0.22 440 0.76 564 く
フ

う
乙 0.05

38 Qc-2 1622 0.39 0.1 8 2.14 0.03 437 0.7r 549 8 0.08

39 Qc-2 1637 0.77 0.22 4.78 0.04 438 0.72 621 5 0.04

40 Qc-2 1651 0.s0 0.20 2.86 0.09 436 0.69 572 18 0.07
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52 corresponds to the products formed from the thermal break down of
the kerogen.

53 is derived from oxygen-containing parts within the kerogen. From these

three parameters, plus the total organic carbon content of the sample, two
important parameters are developed, namely, the so-called HI, which is the

52 peak normalized to the TOC and the oxygen index (OI), which is the 53

peak normalized to the TOC, it has been shown that HI and OI are directly
proportional to the FVC and O/C ratios and, therefore, a plot ofHI to OI can

be used to replace the tVC against O/C values (figure -3) on the Tissot-

Welte diagram as it was performed in both (Oklahoma University and

Geomark Research, Inc. Houston, Texas) for our current study and it was

obviously declared in figures attached the analyses.

There are several indicators available that can be used to estimate the

relative maturity of a source rock. The traditional method is measuring the

maturity of vitrinite. The chemical composition of the maceral vitrinite,
derived from higher plant debris. Changes as the level of maturity increases.

With increasing maturity the ability of vitrinite to reflect light increases and

hence a vitrinite reflectance scale has been developed which correlates the

degree of reflectance with maturity. Maturity changes of vitrinite have been

studied by coal chemists for long period of time [4]. A similar approach was

adopted by the petroleum geochemists [5].
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Figure 3: Determination of Kerogen type and potentiality by (HI versus

or)

Another extremely important feature related to the generation of oil or gas

is the maturity level of the source rock. organic matter has to reach a certain

level of maturity before it starts too thermally and is converted into liquid or

gaseous hydrocarbons. The threshold level for oil generation varies

depending upon kerogen type. For example the type IIs kerogen enriched in

sulfur generates oil at lower temperature than type II kerogen that is not

enriched in sulfur. Information such as this critical in any exploration study

and for modeling basin [6].Determination of maturity levels is critical to the

success of any exploration program. Recovery of immature, but organic-

rich, source rocks would indicate good source potential for such rocks if
buried more deeply in other parts of the basin. At the other extreme, an over

mature source rock would indicate a mature part of the basin not capable of

generating additional liquid hydrocarbons, but possibly gas.
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Kerogen Type and Maturity
Based on Tmax indicates that almost all samples is located within oil
window of kerogen type I, II, III at temperature around 430-460C', above

460C" only two samples located within condensate-wet gas window, and

four sample located within dry gas window at temperature exceeds 585Co

with very low HI figure(4) , and about Tmax (cal.vitrinite reflectance o%) so

the calculated vitrinite reflectance equivalent (cal.v ref) around (0.60-
1.00)that almost all types of kerogen relatively varied in HI is located
within oil window approximately six samples located within condensate gas

window, meantime increasing in (cal.veq), only three samples located
within dry gas window Fig (5). So this distribution of maturation zone
could be illustrated as contour lines indicated the increasing of maturation
cast、vorid,and separatcs immature zone than the mature zone
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Figure 4: Kerogen type and maturation

oil window shows concentration of almost all samples within the range of
PI (0.08-0.4), higher values are often due to migrating hydrocarbons or
contaminate , whereas maturity (calculated vitrinite reflectance) from Tmax
illustrated that the whole samples located within oil zone fig (6) calculated
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%Ro indicate maturity shows that within depth (500m) the majority of the

samples located within oil zone, and from the depth of (620-700)m still

within oil zone while the increasing in depth up to (1km) conversion toward

condensate zone and thermal maturity increased with depth according. The

depth bounded between (3317-3340) m in Taqtaq-l oil well indicates the

migrated oil that the PI is equal to 1 mgHc/g TOC, Tmax decreases to (-

1C') and TOC increases to more than 1.5.

Kerogen Conversion and Maturity
Based on Tmax versus production index (PI) ,

( figure-6) or transformation ratio (TR) which is typically climbs from 0.1-

0.4, from the beginning to the end of the oil-generation window, but many

PI versus-depth plots show considerable variation owing to different

kerogen types, migrated oil effects, and anomalously high number when 52

is too low. Because of measurement errors, the PI is meaningless if the 52 is

below 0.2 many high PI values above I mgHc/gTOC indicate migrated oil,

especially if the Tmax decreases and TOC increases at the same time

(figure -7) Ul .
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Figure 6: Production index referring to ideal zone according to
maturity (based on Tmax)
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RESULTS AND DISCUSSION
It is obviously declared, that the results of the chemical analysis are

very formative referring aS a comparison study, among the encountered

formations and the locality of the studied wells, which all the formations are

good to very good source rocks, but not all the locations of the same

formations show the same oil or gas prone. Qara chuq 7 &2, Makhul -2,

Ajeel -8, Bm-15 are defiantly indicating the potentiality to oil prone,

otherwise Taqtaq-1 show potentiality to gas prone with the campaign of the

outcropped samples, so the dependable parameters used in chemical

analysis done by our team and declared by means of schematic sections, are

systematic and matched with optical (palynological) analysis which is

performed previously [2] a sure and fix the suitable approach to determine

the promising oil and gas fields.
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ABSTRACT
In this search we study the shadow effect on solar water heater

temperature which may be reached more than 50% dependent on

shadow illumination degree ,this search dovrn in February 2- 2010

INTRODUCTION
The solar radiation incident on the surface of the earth can be

convenientty utilized for the benefit of human society. One of the

popular devices that harness the solar energy is solar water heating

ryrt.rn (swHS). Solar water Heating is a Renewable Technology

which can be used to meet the hot requirement in domestic,

Commercial and Industrial Sector.'tl'2'31

The choice of system depends on heat requirement, weather

conditions, heat transfer fluid quality, space availability, annual; solar

radiation, etc. The SHW systems are economical, pollution free and

easy for operation in warm countries

Evacuated Tube Collector is made of double layer borosilicate

glass tubes evacuated for providing insulation. The outer wall of the

inner tube is coated with selective absorbing material. This helps

absorption of solar radiation and transfers the heat to the water which

flows through the inner tube.

Solar energy radiation permeates outer glass tubes to heat water

in the vacuum tubes. Since cbld water has higher specific gravity and

hot water has lower specific gravity, cold water flows downwards and

hot water rises upwards in the inner tubes, this gradually raises water

temperatures in tle hot water tank. The black part on the outer walls of
inner tubes is selectively coated and serves as the medium for light to

;
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heat conversion in ETC. Sun's rays reach the absorber coating through
the outer glass tubes. The coating absorbs the visible light and near
infrared rays of sun's rays to convert light energy into heatinergy. This
raises the water temperature in the inner tubes.
The selective absorption coating, made of Al-N/Al, is currently the
most widely used coating. This coating is capable of absorbing 93%
solar energy and reflects back 6%. A vacuum inter-space between the
outer tube and the inner tube reduces the heat loss, preserving heat, and
thus promoting thermal collection efficiency.-f1,2,-:, + *a S-1

The collector must be installed without any shadow because the
shadow will be decrease the solar radiation incident on the surface of
the collector solar water heater therefore decrease the output of it .

MATERIALS AND METHODS
Evacuated rube :- figure (r ) show two evacuated tube chooses for
this experiment as elements for solar water hater and make simulation
shadow by woOd barrier and bOth Evacuated tubes was fullin water

Figure l: Show the evacuated tubes and wood barrier
We read solar radiation and air temperature form weather station

(watch dog type) this reading fpr solar radiation in (w/nt'1 ana ui.
temperature in ("c), show in figure (z ) , this reading with time to
long day hours to know how much can evacuated tubei produce the
heat follow to incident solar radiation temperature background.
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Figure 2: Show the weather station with Data logger type watch
dog

We read water temperature the Figure (3) show the thermocouple

type (k) with reader to measure water temperature in ("C) with time in
(hour)

RESULTS AND DISCUSSION
The records was be the solar radiation with time for long day

through the weather station to camper the behavior an amount of solar

radiation with the time for long day from 8; p.m. to 2; a. m. from the

figure (4) we notice an amount of solar radiation be arise with time to
reach a peak in 11.45 p.m. because the sun altitude in the sky and an

　ヽ
し

ヤ

（
レ

Figure 3: Show the thermocouple with reader
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amount of solar radiation be bigger that in the morning and begin to
decay after this time because the sun be go down

9s0

850

750

650

550

450

350

250

11

r(h)

Figure 4: Show the solar radiation with time

We read the air temperature in (.C) with time in (hour) through
the weather station show in figure ( 5 ) because effect the air
temperature in evacuated tube by an amount of infrared radiation in
background, raise the air temperature that mean an amount of infrared
radiation in background be bigger and can be the evacuated tube
absorb an amount of infrared radiation.

Figure 5: Shows the air temperature with time

And read the fwo evacuated tube temperatures with shadow and
without shadow to camper between them from the readings show in
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figure (6) and we see the effect shadow on evacuated tube temperature

because cover the solar radiation to reach to evacuated tube and take

long time to raise solar water heater temperature. We must take care

when installation solar water heater far the shadow likes buildings,

trees and dust.

Figure 6: Show the two evacuated tube temperatures with shadow
and without shadow with time

The shadow affect on all the solar energy applications special

this technical (solar water heater) because the shadow will be cover the

solar radiation and forbidden it to reach to solar water heater the

decrease ratio in this search will be 35 - 40 % .
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ABSTRACT
The adsorption equilibrium and kinetics of 2,4-Dichlorophenoxy

acetic acid (2,4-D) onto coconut activated carbon (CAC) were examined at

30 oC. Adsorption isotherm of the 2,4-D on the activated carbon was

determined and correlated with common isotherm equations. The

equilibrium data for 2,4-D adsorption well fitted to the Langmuir equation,

with maximum monolayer adsorption capacity of 476.2 mdg. Two

simplified kinetic models including pseudo-first-order and pseudo-second-

order equation were selected to follow the adsorption processes. The

adsorption of 2,4-D could be best described by the pseudo-second-order

equation.
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INTRODUCTION
The increasing use of pesticides in agricultural activities has given

rise to the contamination of surface and ground waters. This contamination
occurs mainly through surface run-off, leaching, deposition from aerial
applications and industrial wastewater discharges Il]. The herbicide, 2,4-
dichlorophenoxyacetic acid (2,4-D) is one of the most extensively applied
pesticide for the control of broad-leaved weeds in fields worldwide [2]. It is
considered as moderately toxic and maximum allowable concentration is 0.1

mg/L in drinking water [3]. The uncontrolled use of pesticides over the past
50 years has led to the contamination of hydrological systems and the
awareness of organic contaminants in drinking water has paved way for the
development ofvarious techniques for the removal of pollutants from water.
Several methods either independently or in concert, have been used for the
removal of pesticides including chemical oxidation [4], photo degradation

[5], combined ozone and UV irradiation [6], Fenton degradation [7],
biological degradation [8], ozonation [9], membrane filtration I l0] and
adsorption [1]. Adsorption technology has been widely used to remove
toxic compounds from polluted waters and is presently the most viable
option being employed for the removal of pesticides from wastewaters [12].
Activated carbon (AC) or other highly porous materials, such as synthetic
resins, are commonly utilized as adsorbents. AC is a widely used adsorbent
in the treatment of wastewater and drinking water because it is properties
including good mechanical strength, chemical stability in diverse media, and
large pore size distribution in addition to its extensive specific surface area

[13]. The focus of this research was to evaluate the adsorption isotherm and
kinetic information for the adsorption of 2,4-D onto coconut activated
carbon.

MATERIALS AND METHODS
2,4-Dichlorophenoxyacetic acid

Technical grade 2,4-D supplied by Sigma-Aldrich was used as

adsorbate. Distilled water was used in the preparation of all solutions. The
physical properties and molecular structure of 2,4-D are given in Table L

4
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Table 18 Physicochelllical properties and lllolecular structure of2,4¨ ]D

Chemical formula
Formula weight
Solubility in water(mg/L)  900

UV absorption,塩 麻(nm)  284

C8H6C1203

221.04

Chemical structure

Batch equilibrium studies

Adsorption tests were performed in a set of Erlenmeyer flasks 250

mL) where 200 mL of 2,4-D solutions with initial concentrations of 50-300

mg[L were placed in these flasks. Equal amount of 0.3 g of activated carbon

was added to each flask and kept in an isothermal (30'C) shaker at 120 rpm
to reach equilibrium. All samples were filtered prior to the analysis in order

to minimize the interference of carbon fines present in solution. The

concentrations of 2,4-D in the supernatant solution before and after

adsorption were determined using a double beam UV-visible
spectrophotometer (Shimadzu 1700, Japan) at 284 nm. Each experiment was

duplicated under identical conditions. The amount of adsorption at

equilibrium by:

(C。 ―Ca)/
7′
=  

″

where Co and C, (mglL) are the liquid phase concentrations of 2,4-D at the

initial and equilibrium conditions, respectively. V (L) is the volume of the

solution and W (g) is the mass of CAC.

Adsorption Isotherm
Three isotherm models (Langmuir,

used to test the fitting of the experimental

equation [1a] is given as:

c"_ I , c"
q " q.b Q,,

where C.(mgll.) is the equilibrium concentration of the adsorbate, q.(mglg) is

the amount of adsorbate adsorbed per unit mass of adsorbeat, Q, (mglg) is a

monolayer adsorption capacity, and b(Llmg) is the equilibrium adsorption

constant. The linear form of Freundlich U5] isotherm is given by the

following equation:

gO:十

(1)

Freundlich and Timken) were

data. The Langmuir isotherm

(2)

ヽ
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lo1q": logKp+ 11; toe C" (3)
n

where Ce (mgll) is the equilibrium concentration of the adsorbate, q"
(mglg) is the amount of adsorbate adsorbed per unit mass of adsorbent, Kp
(mglg(l/mg)Lt') arrd n are Freundlich constants. In the case of, Timken
isotherm [16], it is used in the form given below.

q": B ln A7+ B ln C" (4)
where B : RT/b and 6 (J/mol) is the Temkin constant related to heat of
sorption; A (Llg) is the Temkin isotherm constant, R (8.3 14 J/mol K) the gas

constant and 7 (K) the absolute temperature.

Batch kinetic studies

The procedures of kinetic experiments were basically identical to
those of equilibrium tests. The aqueous samples were taken at preset time
intervals, and the concentrations of 2,4-D were similarly measured. The
amount of adsorption at time ,, q, (mg/ g),was calculated by:

q,:\r" _f), (s)

where C, and C, (mglL) are the liquid-phase concentrations of 2,4-D at
initial and any time r, respectively. Z is the volume of the solution (L), and
Llt is the mass of dry adsorbent used (g).

The pseudo-first-order equation given by Lagergren and Svenska [17] as:

b'(q"-q,)=lnS"-l\t (6)

where q" and, q,are the amounts of pesticide adsorbed (mg/g) at equilibrium
and at time

/ (h), respectively and &r is the rate constant adsorption (I,/tr).
The pseudo-second-order equation [18] is expressed as:

t lq, =llkzq2 +tlq, (7)

Where ,t, (g/mg h) is the rate constant of pseudo-second-order adsorption.

RESULTS AND DISCUSSION
Effect of 2,4-D initial concentration and agitation time on adsorption
uptake

The effects of agitation time and 2,4-D initial concentration on the
adsorption uptake using CAC at 30 oC are shown in Fig. I . The plos
showed that the adsorption of 2,4-D increase with time till it reached a
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constant value beyond which no more 2,4-D was further removed from the

solution. The results revealed that the 2,4-D adsorption was fast at the initial

stages of the contact period, and slowed down near equilibrium. 2,4-D

adsorption was fast due to high affinity of the interacting groups on the

surface of the activated carbon. The high adsorption rate at the beginning of
adsorption was due to the adsorption of 2,4-D by the exterior surface of the

adsorbent. When saturation was reached at the exterior surface, the pesticide

molecules entered the pores of activated carbon and were adsorbed by the

interior surface of the particles U9]. Fig. 1 shows that the contact time

needed for 2,4-D solution with initial concentration of 50 -100 mgil will
attain equilibrium in less than 4 h, while more than 10 h will be needed for

150-300 mglL to reach the equilibrium.

+50 mg/L

+ 100 mg/L

+150 mg/L

-re200 mg/L

+250 mg/L

-+300 mg/L

05101520253035
Time (h)

Figure 1: Effect of 2r4-D initial concentration and agitation time on 2,4-

D adsorption uptake (30'C and agitation = 120 rpm)

Adsorption isotherm
Adsorption isotherm was carried out using three isotherm models: the

Langmuir, Freundlich and Temkin isotherm models. Table 2 summarizes

the monolayer adsorption capacity according to the Langmuir model and the

constants of the three isotherms together with their correlation coefficients

at 30 oC. It was observed that the Langmuir model yielded the best fit since

the R2 value was relatively high and the Freundlich coefficient 1/n value

below one.

Table 2: Isotherm models results

Langmuir isotherm model Qm (mg/g) b (L/mg )
476.2 0.0042 0。932
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model /g)(L。/mg)lノ
″
]

1.19 5.3 0。 93

Temkin isotherm model A(L/g) B (J/mol)

…0.92

Adsorption kinetics
The adsorption kinetics were studied using pseudo-first-order and

pseudo-second-order models as given in Eqs. (6) and (7), respectively. F.ig.

2 is plot for the pseudo-second-order kinetic for 2,4-D. The calculated ^d
and predicted equilibrium uptakes for pseudo second-order kinetic model
are listed in Table 3. The values of the equilibrium uptake, q. calculated are
closer to the experimental, hence the pseudo-second-order kinetic model
describes the adsorption of 2,4-D onto CAC better than the pseudo first-
order kinetic model.

5。 84 63.5

12

1

008

≦0.6

°04
σ
■02

0

050叫

口100 mOrL

▲150m9L

X200は

X250 urL

0300 mg■10          20          30          40

Time(h)

Figure 2: Pseudo-second-order kinetic for adsorption of 2r4-D onto
CAC

Table 3: Pseudo-second-order results obtained at different initial 2,4-D
concentrations

Initial conc.mg/L qe,exP mg/g)k2(g/mgoh)

50

100

150

200

250

300

28.5

57.0

84.7

110.0

136.0

161.0

0.037

0.030

0.015

0.013

0.014

0.015

28.0

56.7

83.5

109。4

134.9

159.4

0。998

0。999

0。999

0.999

0。999

0.999
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CONCLUSION
The present investigation showed that CAC was a promising

adsorbent for the removal of 2,4-D from aqueous solutions over a wide

range of concentrations. Equilibrium data were fitted to Langmuir,

Freundlich and Temkin isotherms and the equilibrium data were best

described by the Langmuir isotherm model, with maximum monolayer

adsorption capacity of 476.2 mdg. The adsorption kinetics was found to

follow closely the pseudo-second-order kinetic model.
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ABSTRACT
In this work, the adsorption of methylene blue (MB) onto date stones

activated carbon (DSAC) was studied with respect to initial MB concentration.

The experimental data were analyzed by the Langmuir isotherm, the

Freundlich isotherm and the Temkin isotherm. Equilibrium data fitted well

with the Langmuir model with maximum adsorption capacity of 340 mglg at

30 oC for MB concentration range of 50-300 mglL.The results indicated that

the DSAC is very effective for the adsorption of MB from aqueous solutions.

INTRODUCTION
The presence of dyes in effluents is a major concern due to their adverse

effect to many forms of life. The discharge of dyes in the environment is

worrying for both toxicological and esthetical reasons as dyes impede light

ウ
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penetration, damage the quality of the receiving streams and are toxic to food
chain organisms (1). Industries such as textile, leather, paper, plastics, etc., are
some of the sources for dye effluents (2). Methylene blue (MB), a cationic dye,
is the most commonly used substance for coloring among all other dyes of its
category. MB can cause eye bums, and if swallowed, it causes irritation to the
gastrointestinal tract with symptoms of nausea, vomiting and diarrhea. It may
also cause methemoglobinemia, cyanosis, conlulsions and dyspnea if inhaled
(3). Hence, the treatment of effluents containing such dye is of interest due to
its harmful impacts on receiving waters.

Adsorption onto activated carbon has been found to be superior for
wastewater treatment compared to other physical and chemical techniques,
such as flocculation, coagulation, precipitation and ozonation as they possess
inherent limitations such as high cost, formation of hazardous by-products and
intensive energy requirements (l). However, commercially available activated
carbons are still considered expensive (4). This is due to the use of non-
renewable and relatively expensive starting material such as coal, which is
unjustified in pollution control applications (5). Therefore, in recent years, this
has prompted a growing research interest in the production of activated carbons
from renewable and cheaper precursors which are mainly industrial and
agricultural by-products, such as olives pits [6], silk cotton hull and maize (7),
jute fiber (3), groundnut shell (8), comcob (9), bamboo (10), rattan sawdust
(11) and date stones . Date stones (Phoenix dactylifera) are also a low-cost,
abundantly available and renewable precursor for production of activated
carbon as adsorbent for the removal different pollutants (dyes, pesticides,
heary metals etc) from aqueous solutions. The world production of dates is
about 16,696.56 million tons yearly. Iraq has long been a maj or producer of
dates (12).

The purpose of this work was to evaluate the adsorption potential of date
stones activated carbon for methylene blue dye. The isotherm models data of
the adsorption process were studied to understand which isotherm model
describe the adsoqption of methylene blue molecules onto DSAC.
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MATERIALS AND METHODS

Methylene blue dye

Methylene blue (MB) supplied by Sigma-Aldrich was used as an

adsorbate and was not purified prior to use. MB was chosen for this study

because of its known strong adsorption onto solids. Deionized water was used

to prepare all the solutions and reagents. Some properties of the MB dye,

together with its chemical structure, are listed in Table 1.

fable 1: Some properties of the MB used

Properties

Chemical formula

Molecular weight

Type

Solubility

Solution pH

Wave length

C16H18ClN3S・ 3H20

373.9g/1nol

Basic dye

Soluble in water

6.5

668 rllln

Batch equilibrium studies

Adsorption tests were performed in a set of Erlenmeyer flasks (250 mL)

where 100 mL of MB solutions with initial concentrations of 50-300 mglL

were placed in these flasks. Equal mass of 0.3 g of date stone activated carbon

with the particle size of 1-1.5 mm was added to each flask and kept in an

isothermal shaker of 120 rpm at 30oC to reach equilibrium. The pH of the

solutions was natural. Aqueous samples were taken from the solution and the

concentrations were analyzed. All samples were filtered prior to the analysis in

order to minimize the interference of the carbon fines with the analysis. The

concentrations of MB in the supernatant solution before and after adsorption

were determined using a double beam I-IV-visible spectrophotometer

(Shimadzu-1700, Japan) at 668 nm. The calibration curves were obtained by

plotting the MB absorbance, l; versus the MB solutions concentrations, C

(mg/L). Each experiment was duplicated under identical conditions. The

amount of adsorption at equilibrium, q"(mglg), was calculated by:

Q,: (Co- C,)V / W

ヽ
ワ
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where Co and C" (mglL) are the liquid phase concentrations of dye at the initial
and equilibrium conditions, respectively. Z is the volume of the solution (L)
and W is the mass ofdry adsorbent used (g).

Langmuir isotherm
Langmuir isotherm assumes monolayer adsorption onto a surface

containing a finite number of adsorption sites of uniform strategies of
adsorption with no transmigration ofadsorbate in the plane of surface (13). The
linear form of Langmuir isotherm equation is given as:

c,- I +c,q, q.b q-
(2)

where C" (mg/L) is the equilibrium concentration of the adsorbate, q" (mg /g) is
the amount of adsorbate adsorbed per unit mass of adsorb ent q^( mglg) and b
(L/mg) are the rate of adsorption and Langmuir constants related to adsorption
capacity, respectively.

Freundlich isotherm
Freundlich isotherm on the other hand assumes heterogeneous surface

energies, in which he energy term in Langmuir equation varies as a function of
the surface coverage (14). The well-known logarithmic form of the Freundlich
isotherm is given by the following equation:

lo1 q"-- log K. + 1! I toe C"
n

(3)

where C" (mg/L) is the equilibrium concenrration of the adsorbate, q" (mg/g) is
the amount of adsorbate adsorbed at equilibrium per unit mass ofadsorbent, Ke
and n are Freundlich constants.

Temkin isotherm
Temkin and Pyzhev

adsorbate/adsorbate interactions
adsorption of all the molecules

considered the effects of indirect
on adsorption isotherms. The heat of

in the layer would decrease linearly with
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coverage due to adsorbate/adsorbate interactions (15). The Temkin isotherm

has been used in the form as follows:

Q": BlnAT+ BlnC,

where p :Y is the Temkin constant related to heat of sorption , A7(Llg) is the
b

Temkin isotherm constant, R is the gas constant (8.314 J/mol K), f (K) is the

absolute temperature.

RESULTS AND DISCUSSION
Effect of contact time and initial dye concentration on adsorption

equilibrium
Adsorption isotherms are usually determined under equilibrium

conditions. Figure I show the adsorption capacity versus the adsorption time

at various initial MB concentrations at 30 oC. It indicated that the contact time

needed for MB solutions with initial concentrations of 50 -150 mglL to reach

equilibrium ranged between 4 and 6 h. For MB solutions with initial

concentrations of 200 -300 mglL, equilibrium time of 8 to 10 h were required.

However, the experimental data were measured at 15 h to make sure that fulI

equilibrium was attained.

0510152A253035
Time (h)

Figure 3: The adsorption capacity variation with contact time at various

initial MB concentrations at 30'C
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Adsorption isotherms
The adsorption isotherm indicates how the adsorbed molecules distribute

between the liquid phase and the solid phase when the adsoqption process
reaches an equilibrium state. The analysis of the isotherm data by fitting them
to different isotherm models is an important step to find the suitable model that
can be used for design purposes (16). Adsorption isotherm is basically
important to describe how solutes interact with adsorbents, and is critical in
optimizing the use of adsorbents. Adsorption isotherm study u,as carried out on
three isotherm models: the Langmuir, Freundlich and Temkin isotherm models.
The applicability of the isotherm models to the adsorption study done as
compared by judging the correlation coefficients, R2 values. Table 2, listed the
results of these three isotherm models, the Langmuir isotherm model yielded
the best fit with the highest R2 value compared to the orher two models with
maximum monolayer adsorption capacity of MB onto DSAC 0f 340 mglg.

Table 2: Isotherm models results
Langmuir isotherm model
qm(mg/g)

b(1/mg)

R2

Freundlich isothellll rnodel

340

0.0145

0。977

n

4[(mg/g)(1./mg)1/″ ]

R2

Temkin isothellll model

1.316

7。24

0。960

A(1/g)

B(J/m01)

R2

4.74

57.9

0。980

Table 3 List the maximum monolayer adsorption capacity of MB onto DSAC
prepared in this work compared to some data obtained from the literature
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Table 3: Comparison of the maximum monolayer adsorption of MB onto

various adsorbents

Adsorbents Maximum monolayer References

adsorption capacity (mg/g)

DSAC

Commercial activated carbon F300

Jute fiber-based activated carbon

Mango seed kernel powder

Jute processing waste

Bamboo dust-based activated carbon

Coconut shell-based activated carbon

Groundnut shell-based activated

carbon

Palm fiber-based activated carbon

340.0

240.0

225.6

142.9

22.5

143.2

277.9

164.9

277.8

This study

17

18

19

20

21

21

21

22

´
ヤ

CONCLUSIONS
Methylene blue was found to adsorb strongly onto the surface of the date

stones -based activated carbon (DSAC). Equilibrium data were fitted to
Langmuir, Freundlich and Temkin isotherms and the equilibrium data were

best described by Langmuir isotherm model, with maximum monolayer

adsorption capacity of 340 mglg at 30 oC. The adsorption potential of the

DSAC was comparable to commercial activated carbon and some other

adsorbents reported in other studies.
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ABSTRACT
Coronary heart disease CHD is a cause of cardiac morbidity and

mortality in the developed world. This study include 90 patients treated in
AL - Sadder hospital (CHD : 30, coronary heart disease with diabetes

mellitus (CIIDD) : 30, and coronary heart disease with hypertension
(CHDH) : 30) which aged was between (35 - 65) years. [n addition 30
healthy volunteers represented the control cases, aged was between (25 -
45) years. The study period was from October 2009 to June 2010. This is
the first study done in Missan district among inhabitants living in a rural
area of Iraq. The concentrations of vitamin E, and novel risk factor total
homocysteine (tHcy), were measured in sera of all groups by HPLC.
Malondialdehyde (MDA), cholesterol, fasting blood glucose, and CRP were
also determined in sera of all subjects, which included in this study. Results
showed that there was a significant decrease in vitamin E levels and vit.
E/cholesterol ratio in CHD, CHDD, and CHDH when compared to control
group. In addition, a significant increase in tHcy, C-reactive protein (CM),
and MDA levels was observed in all groups of CHD patients when
compared to control group. The results of correlation between the
parameters, which used in this study and MDA reveal to the role of
oxidative stress, which ma1' be an importance of monitoring the level of
antioxidant vitamins like vitamin E and the ratio of Vitamin E/cholesterol to
improvement of antioxidant status in CHD patients. The conclusion of this
study indicates that serum levels of vitamin E and the ratio of vitamin
E/cholesterol may be using as biomarkers for predicting coronary heart
disease mortality among inhabitants living in a rural area of Iraq. The novel
risk factor tHcy is the best predictor of CHD risk than CRP.

INTRODUCTION
Coronary heart disease CHD is a cause of cardiac morbidity and

mortality in the developed r.vorld. In many industrialized countries, death
rates due to CHD have been falling for both men and women especially in
the higher socio - economic groups who have undertaken lifestyle changes
including cessation of smoking. This contrasts with a rising death rate in
developing countries [1 ].

Coronary atherosclerosis disease or CHD is an inflammatory disease
in which fatty substances, cholesterol, platelets, cellular waste products, and
calcium accumulate on the inner lining (endothelium) of arteries. These
plaques grow in size and may occlude the artery causing diminished blood
flow and oxygen transport or may rupture and induce heart attacks or
strokes[2].
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Free radicals (FRs) are highly reactive molecules that react with and

damage cells throughout the body. which are suspected of causing CHD [3].
Antioxidants are molecules such as lipid - soluble antioxidants

(vitamin A, vitamin E, and beta- carotene ), which can safely interact with
FRs and terminate the chain reaction before vital molecules are damaged,

and protect cell membranes from lipid peroxidation [4]. Vitamin E, blocks

the chain reaction of lipid peroxidation by scavenging intermediate peroxy

radicals. The o- tocopherol radical is mr.rch less reactive in attacking

adjacent acid side chain and can be converted to o,-tocopherol by vitamin C

tsl
Identified common risk factors and their relationship with CHD are

advancing age, gender difference. serum lipids, lipoproteins, hypertension,

diabetes mellitus, smoking, homocysteine, CRP, and positive family history

[6]. Total homocysteine (tHcy) and CRP are new risk t-actors that called

novel risk factors for CHD. Homocysteine is a toxic, nonproteinogenic,
highly reactive amino acid that is synthesized during protein catabolism.

Duringthe past few years, elevated blood levels of tHcl'have been linkedto
increased risk of premature CHD 17]. C-reactive protein is one of the acute

phase proteins that increase during svsternic inflarnmation. A growing

number of studies have examined whether CRP can predict recurrent CHD.

High levels of CRP consistently predict recurrent coronary events in
patients with unstable angina and acute MI. Higher CRP levels also are

associated with lower survival rates in these patients. Many studies have

suggested that after adjusting for otlier prognostic factors. CRP is useful as a

risk predictor [8].
Cholesterol is a waxy steroid metabolite found in the cell membranes

and transported in the blood plasma of all animals [9] A high level of serum

cholesterol is an indicator for diseases such as hearl disease. High
cholesterol can be caused by a high level of Low-density'lipoprotein (LDL),
LDL cholesterol is most likely to narrow arteries. .A lori' level of High -
density lipoprotein (HDL). also can promotc atherosclerosis [10]. However,

a high level of HDL cholesterol, which helps the body, clean up excess

cholesterol, is desirable and lowers the risk of heart attack [11]. The aim of
this study was to determine the oxiclative stress, novel risk factors and

vitamin E as antioxidant irr coronarry heart disease patients 'nvith and without

diabetes mellitus or hypertension in Missan district among inhabitants living
in a rural area of Iraq, ancl then finding the correlation between MDA with
different parameters used in this study.

ⅣIATERIALS AND METHODS
Chelllicals

All chernicals werc used in this study and there sources are as

foHo、vs:The concentrations of scrum glucose,cholestcrol,、 vere measured
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by enzymatic colorimetric assay using kit supplied by Biomeriux- France.

The concentration of vitamin E and homocysteine in the collected serum

samples was determined using High - performance liquid chromatography
assay according to Zhao et al U2l and method by Robert et al.ll3)
respectively. C - reactive protein was measured by rapid test for the
qualitative and semi quantitative determination of CRP in serum by
agglutination of latex particles on slide using a kit supplied by linear
chemicals - Spain. The concentration of MDA in serum was determined
according to Buege and Aust method enzymology [4].

Samples Collection
Ninety sera patients u'hich included CHD : 30, CHDD : 30, and

CHDH : 30 were recruited from the AL - Sadder hospital, Missan district,
with age ranged (35 - 65) 1'ears. Healthy control group consisted of 30
individuals with age ranged (25 - 45) years. All individuals in this study
were none had taken vitamin supplements or any drags which effects on this
study.

Preparation of Blood Samples

Ten milliliters of blood samples were taken from patients and normal
controls in the morning after l2 hours fasting .Blood sample were left for 20
minutes at room temperature, after blood coagulation, the sera were
separated by centrifugation at 3000 rpm for l5 minutes. Hemolysed samples
were discarded. The sera were stored and frozen at -20Co until analysis

nsl.
Statistical analysis
The data was analyzed on the computer statistical program SPSS version 13.

The mean *SD was also computed for the comparison of results. The
comparison of mean between each group and control group was tested by
Student's t-test. Results were considered statistically significant if P value is
less than 0.05.
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RESULTS AND DISCUSSION
Table(1)shOWS the distribution of patients groups and control

according to the risk factors:

Table 1: Risk factors distribution
contr

of CHD patients in three groups and
l

ヤ

a: The mean difference is significant at the 0.05 level,
b: The meau difference is significant at the 0.01 levelo

c: The mean difference is significant at the 0.001 level,
d: The mean difference is significant at the 0.0001 level, FBG= Fasting

blood glucose.

The drtra showed no significant differences in mean age and sex in

three groups of patients (CHD, CHDD, and CHDH) compared with control
group. The number current smoking patients in this study were less than

never smokirrs in all groups, therefore the role of this risk factor is not clear

in this study it's found only significant differences in mean BMI (p<0.05) in

CHDH patir.nts when compared to control group, while there was no

significant clrilerences in CHD and CHDD as compared to control group.

Losing weight reduce the risk of disorders [16]. The results show there is no

significant dilferences in mean fasting blood glucose in patients with and

without hyp-'rtension (CHDH and CHD) compared with control group.

Fasting bloori glucose was increased significantly (p<0.0001) in serum

CHDD patients when compared to control group. The prevalence of

contro

Variable
Control
(mean +SD)

CHD
(mean tt SD)

CHDD
(meall ttSD)

CⅡDH
(mean ttSD)

N■理Ш 30(100) 30(33.33) 30(3333) 30(33.33)

Gender
ⅣIalt

く
υ 20

く
υ

つ
乙

Femrrle く
υ 10

く
υ 18

Age
(vears + SD)

34.00± 8.40
51.43± 10.72

(d)

55.29± 5.19

(d)

57.05± 6.35

(d)

Smokers
(%) 器論

20 17
０
０

つ
４

10
つ
Ｄ

つ
４ 9

Weight(kg) 77± 12.247 83.23± 15.19 84.71± 12.67 82.3± 12.217

Height(In) 1.643■ 0.498 1.627±0.466 1.603± 0.427 1.597±0.397

習Lぅ

Inass hdex
28.59±4.62 31.43± 5.0 33± 5.02

31.6± 3.87

(a)

Hypertens
ion
(mmHg)

Systr,lic 119.57±0.786 118.66± 16.76 116.43士 16.51
153±34.81

(b)

Dias. olic 79.285± 1.25 75.83土 12.32 75±957 90.5± 19.86

FBG (mmol/L) 3.8± 0.276 6.9± 3.99
13.7± 8.45

(d)
6.76± 4.04

Cholesterol(mg/d l-) 128.21± 13.66
190.56± 28.33

(d)

176.62±12.35

(C)

185.25± 30

(d)

399

ロ



Study of Vitamin E, Homocysteine, CRP, and Oxidative Stress in Coronary Heart
Disease Patients with and without @iabetes Mellitus or Hypertension)

Salwa and Yussra

hypertension (systolic blood pressure) was found only significant
differences (p<0.01) in CHDH patients when compared to control group,

while there was no significant differences in systolic blood pressure in CHD
and CHDD as compared to control group. In addition, there was non -
significant increase in diastolic blood pressure in all groups as compared to
control group. The results of cholesterol show highly significant differences
in CHD patients (p<0.0001). CHDD (p<0.001), and CHDH (p<0.0001) as

compared to control group.
Table (2) shows high significant decrease in the level of vitamin E

and vit. E/cholesterol ratio in CHD, CHDD, and CHDH patients as

compared to control group.

Table 2: Serum levels of total homocysteine, vitamin E, vitamin
Eicholesterol ratio, CRP, and malondialdehyde (MDA) in different

groups of CHD.

Group type Component Mean SD P

CHD

Homoc)'steine (mg/dl)

0.1709 0.0544 0.042

CHDD 0.1776 0.0025 0.016

CHDH 0.1705 0.0075 0.050

Control 0.1592 0.O176

CHD

Vitamin E (mgldl-)

0.1066 0.0067 0.016

CHDD 0.0992 0.0029 0.0001

CHDH 0.1049 0.0559 0.006

Control 0.l143 0.0035

CHD
Vitamin E/cholesterol

ratio

5,7755 1.Ol15 0.0001

CHDD 5.6876 0.4086 0.0001

CHDH 5.9410 0.4172 0.0001

Control 9.4123 1.0128

CHD

CRP(mg7/L)

110.666 63.8648

CHDD 144.000 55.4256 0.320

CHDH 117.600 60。 7656 0.702

Control

CHD

MDA (pmol/L)

3.5732 2.8490 0.003

CHDD 4.3685 0.9402 0.003

CHDH 3.5000 1.5719 0.006

Control 0.8017 0.2582
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Vitam,n E is an important antioxidant vitamin, playing an essential

protective role against FRs damage [17]. The nutritional requirement for
vitamin E ( 10 mg/day) varies with the dietary intake of Polyunsaturated
fatty acid. Iror this reason, vitamin E is the main antagonist of lipid
peroxidation. its protection of membranes is important for proper
functioning of the vascular endothelial barrier, for reduction of proliferation
stimuli for nn,ocytes of the tunica media, and for decrease in chemo tactic
factors for ntonocytes [18]. Vitamin E supplementation was based on the

reduction of cardiovascular events seen in the Cambridge Heart Antioxidant
Study [19].

There rs evidence that vitamin E/cholesterol ratio is a more reliable
criterion for vitamin E status than plasma vitamin E alone [20]. Thus,

vitamin E status should be observed and compared again with this ratio.

Nevertheless" the similar result obtained from the investigation of plasma

vitamin E rario that only CHD patient's group had significantly decreased in

the vitamin I ratio comparing to the normal subjects. There are several

reports that rvere considered with the effect of low vitamin E level of
sensitivity o1'red blood cells to oxidative damage. The depletion of vitamin
E on the hentatopoietic system of several species has shown the changes in

red cell mass. size and increase in peroxidation of cell membrane l2l-221.
The lower l,:r,els of vitamin E status and high levels of plasma MDA in
CHD complrcated T2DM patients may be supported by these evidences.

Rimm et al.[23), observed that increase intake of vitamin E is

associated u ith a reduced risk of CHD. This finding is also consistent with
geographic correlation between serum vitamin E, coronary mortality rates,

and reduced s:rum vitamin E in patients with CHD.
Our r..sults were agreement with Peerapatdrt et al. [24], who found

that the vitanrin E level in normal group was significantly higher (p<0.0001)

than in T2DM complicated with CHD. Galley et al. [25]. used vitamin E in

combination with zinc, vitamin C, and B-carotene showed a modest,

significant r,.,rluction in BP over eight weeks of therapy. Pezeshkian et al.

[26], found in their study in contrast of CHD with control group (p<0'001)

the ratio oi vitamin E/cholesterol of patients showed a meaningful

reduction, so the increase of mean levels of the anthropometric parameters,

serum levels of lipids and lipoproteins, on the coronary the reduction of
vitamins are the indictors of aggravation of atherosclerosis, and produce

vascular ster,c,sis. At the end, these changes lead to the rise of serum MAD
levels. Somc researchers believe that the ratio of vit. E/cholesterol is a clear

index of vitarnin E for showing the CHD in control and patients groups [27].
The results show a significant increase in the levels tHcy and CRP in all

groups of CIID patients. A similar trend of significance was noticed in the

serum level , , i'MDA in different groups.
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Detection of an independent effect of tHcy on the risk of CHD in
clinical studies remains difficult due to the many factors that can affect tHcy
level. Aging and lifestyle behaviors can contribute to mild elevations in
tHcy without associated hyperhomocysteinemia. We found that tHcy levels
did not differ between males and females, patient with cholesterol levels
less than 200 mg/dl had significantly higher tHcy levels as compared to
their respective controls, this results was agreement with Mashal et al 128),
they found a significant increase in the mean fasting tHcy was (14.2 t 7.39)
when compared to control group (10.0 * 3.8). Our results are agreement
with Bandarian et al 129), Clarke et al [30],Christen et al l3l), they found
high serum levels of tHcy, may be the risk factor of CHD in an Iranian
urban population than in control group 129-31]. According to the results in
study of Nygard et al 132), Omland et al 1331, it has been suggested that
tHcy is an independent predicator of mortality in stable and acute CHD.
Joubran et al 134), has been conducted to hyperhomocysteinemia as a risk
factor for CHD in an Arab population. Several studies suggest that elevated
tHcy level has both atherogenic and thrombogenic effects.
Hyperhomocysteinemia causes endothelial dysfunction by increasing
oxidant stress [35-36] and decreases the release of NO, impairing
vasodilation 137). Excess of tHcy stimulates smooth muscle cell
proliferation and collagen synthesis promoting intima - media thickening
[38]. Hyperhomocysteinemia is also considered to have thrombogenic
activity by increasing platelet aggregation and causing abnormalities in the
coagulation system [39]. High tHcy level is also shown to be associated
with increased lipid peroxidation [40]. Soinio et al l4ll, found elevated
plasma homocysteine level is an independent predicator of CHD events in
patients with T2DM. Some reports describe a significant relationship
between tHcy and BP levels, Boushey et al. [42), examined 27 reports of
studies on the relationship between tHcy and CHD. overall, the population
data indicate that plasma tHcy higher than the 90th percentile were
associated with an increased risk of fatal and nonfatal atherosclerotic
disease in the coronary, cerebral, and peripheral circulation. Fakhrzadeh er
al [43], found a significant association between hypertension and high
serum tHcy concentration. Other studies reported a graded, positive
association between tHcy and the risk for CHD [44].

Recent finding suggest that laboratory testing for tHcy levels can
improve the assessment of risk. It may be particularly useful in patients with
a personal or family history of CHD, but in whom the well - established risk
factors (smoking, high blood cholesterol, high BP) do not exist [45].
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Moreover, the increase of serum CRP concentration was found more

frequently in the CHD patients with T2DM. Our data points to the

inflimmation in the progression of CHD. This finding are agreement with

Rudzite et al.[46], who found that the examination of both neopterin and

CRP Indexes is necessary to find the presence of inflammation, infection or

trauma and so prognosticate, the course of CHD. Buckley et al. [47], found

that CRP is srrong evidence associated with CHD events and suggests that

adding CRP to risk prediction models among initially intermediate-risk

persons improves risk stratification.- 
fype : diabetes mellitus is associated with oxidative stress and

increase free radical formation[48]. Oxidative stress causes reduction of the

antioxidant status of the body l49l- The prolonged exposure to

hyperglycenria also leads to the increased oxidative stress [50]. Therefore,

oui study also attempted to estimate the levels of MAD, a marker of lipid

peroxidation and found that the levels of MDA were higher in diabetics

compared to controls. Uzel et al. [51], Gallow et al.l52l, Ayden et al.l53l,
and Seghrouchni et al.ll4)reported similar results in T2DM patients.

Our rcsults show continues increase of MAD concentration in CHD

with or without T2DM or hypertension. This increase is in a good

agreement u'ith Tosukhowong et al.155), who found patients with CHD had

higher MAD level than control group, which represent the oxidative damage

products of lipid and proteins. Some investigators have found a correlation

tetween pro6xidant - antioxidant imbalance of the severity of coronary

lesions [56] Oxidative stress - related studies in patients with CHD have

been usualll rlone by measuring lipid peroxidation and/or antioxidant power

in plasma [S11. Ou. results are in agreement with Panah Mogadam et al'

[58], who io,,nA the higher total cholesterol and MAD levels compared to

f,.uitny eontrol, suggest an enhanced oxidative stress situation in CHD

patienis, so they used serum MAD as a diagnostics biomarker in CHD'

Table (j) shows ANOVA analysis and the results of correlation

between oxidative stress index (represented by MDA level) and

concentration of other parameters in CHD, CHDD, and CHDH groups' The

results in Table (3) show significant negative correlation between vitamin E

and MDA tr.=-0.557, P<0.001) in CHD, significant negative correlation

(r:-0.502, P.<0.005) in CHDD, and significant negative correlation

(r:-0.372, P<0.043) in CHDH. In Table (3), the significant levels

(represented by p values) show highest negative significant correlation

between MDA and the ratio of vitamin E/cholesterol in CHD patients (r:-
0.678, P<0.0001), in CHDD patients (r:-0.462, P<0.018), and CHDH

patients (r:-0.681, P<0.0001) as compared to vitamin E alone. This gives a

preliminary confirmation for the direct effect of MDA on vitamin E levels

*t.n compared with other micronutrients. Vitamin E may be the must

potent inhititor of lipid oxidation because it is fat - soluble and constitutes
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part of the LDL molecule. David et al [27] showed a meaningful relation
between vitamin E and MDA in myocardial cells of hypertension rats.

Pezeshkian and co - workers [26] suggest that decrease of antioxidant
vitamin E and C, the ratio of Vit. E/cholesterol and increase MDA serum
levels play important roles in the pathogenesis of coronary artery disease
patients [26].

The non - significant increase of inflammatory markers including
CRP in all groups indicts that CRP is portend a poor prognosis in patients
with established CHD. Our finding results are agreement with study of Eric
et al 1591.

Results in Table (3) show positively significant correlation between
MDA levels and tHcy in CHD, CHDD, and CHDH patients groups. The
highly significant elevated in tHcy versus MDA indicates that tHcy induced
oxidative stress and ROS or lipid peroxidation production and decrease NO.
availability[60].

There is evidence that Homocysteine exerts its effect by promoting
oxidative damage [61]. The accumulations of tHcy also produce reactive
oxygen species including superoxide, which initiate lipid peroxidation and
support the oxidation of LDL, this tHcy - induced disturbance in oxidative
metabolites also leads to overproduction of oxidative radicals that induce
internal injury, activate elastase, and increased calcium deposition [62].
Ventura et all63l, found a significant positive correlation (r : 0.47, P<0.05)
between tHcy and MDA in human plasma [63]. Vali[niend et al. [64], found
a weak positive correlation befween blood serum level of tHcy and MDA as

a marker of lipid peroxidation in patients with CHD throughout the acute
phase of acute coronary syndromes such as stable angina patients (r: 0.13).

The conclusion of this study indicates that serum levels of vitamin E
and the ratio of vitamin Eicholesterol may be particularly promising as
biomarkers for predicting coronary heart disease mortality among
inhabitants living in a rural area of Iraq. The novel risk factor tHcy is the
best predictor of CHD risk than CRP and the levels of tHcy are increasing
significantly with oxidative stress.
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Table 3: Correlation coefficients and the signilicance levels of different serum chemical componeltts in all groups of
tients with CHD

Component

Vs. MDA (me/dl )

CHD CHDD CHDH

R2 r P Slope R2 P Slope R2 r P Slope

Vitanrin
E (meidL) 0.310 -0.557** 0.001 -174.4 0.252 -0.502** 0.005 -106.1 0.1384 0̈.372* 0.043 -85.54

Vit. E/cholesterol
ratio

0.459 -0.678** 0.0001 1̈6730 0.430 -0.462* 0.018 -24008 0.4643 -0.681** 0.0001 -24637

tHcv (me/dl-) 0.426 0.653** 0.0001 279.69 0.248 0.498* 0.005 137.11 0.1879 0.433* 0.017 144.72

CRP(mg/L) 0.0216 0.147 0.439 0.015 0.0009 -0.031 0.873 0.0099 0.0073 0.086 0.651 0.0008
* Correlation is significant at the 0.05 level.

** Correlation is significant at the 0.01 level.
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ABSTRACT
The present study deals with problem of Biological impact of

elements Zn & Co as a ZnlCl2 & CoClz on Ostracoda crustacean which
live in freshwater. This was done by examining its effecting on
Biological characters ofindividuals ofCypridopsis. Both element used at
allowed concentration which recommended by FAO (2mgll & 0.5 mg/l)
and dupuled the concentration to (5, 10, 15, 20). The concentrations of
both elements used in experiment were (2, 10,20,30,40 and 0,5, 2.5 ,5
,7.5,10 mgll). Tests were performed to assess the survival period,
mortality percentage rate and body structure.

The result showed that there are serious effects for all levels of
concentrations used in this study. It is started from2 & 0.5 mg/l through
marked effect on individuals of Cypridopsais during 6 - 12 houn with
Zn & 12- 24 hours with Co respectively, and When the mortality rate
measured the results showed that Individuals of Cypridopsais recorded
100% percentage at less than 6 - 12 hour, with Zn and 12- 48 hour with
Co respectively. After administration also the results prepared that the
elements had possibility to change the pH of water from 7.6 to 5.5 .That
which lead to toxics effect lest on the body structure no also on the level
of basic food of these crustacean and inhibited its role as bioclaner and

in equilibrium of
i,agrt

,ZnClz $4 611,Jsl! eli.,It ,,p,--e o. i!if,i- '5l, JJiL ULll 1-!alt cllJE

, i+eJJl ol.r;.:ijl g.. Cypridopsis .A {A '.tFll LJ-3LaiJl ,Jc CoCh

O:5r J3V *2) ,ltFAO i-l& r.JI ,-r.'!.Jl ./ S+ u-r...tl 'eslitl ,-,-'r'. ,1

-',rS. lill e+,j ,$r,JUr 20rl5rl0r5 -21$^r ii>l ' - -r! ;"r"-:'tt )St (jyS.
-!y+10 t '7.5 t2.5,5t 0.55 ,Zn ,;--Ll J:J/dt 40,30,20,10 ,2i..:i.:...I

.i.r..".11 iiliYl ,--d. - -.ri-r 
,.u tl i-*: ,e tiJl ..Jii,Jlc Jitlt dui... i*rE f .co "-:.t
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ABSTRACT
This study was conducted to investigate the influence of adding

(Thymus lulgaris ) leaves powder to the diet on certain blood traits of
broiler chickens during a period from t5-12-2009 to 10-2-2010 . A total
of 300 broiler chicks, one day old were used and randomly allocated to
four treatment groups (3 replicates per group; 25 chicks each). (Thymus
lulgaris) leaves powder was supplemented to the diet of broiler chickens at
the levels of 0 (control group, T1),500 mg/I(g of diet (T2),750 mg,4(g of
diet (T:) and 1000 mg/I(g of diet (T4). These treatments were applied
during the entire period of experiment (8 weeks). Blood traits included in
this study were red and white blood cell counts, hematocrit, hemoglobin
concentration, differential leucocye count. Results revealed that
supplementation to the diet of broiler chickens with (Thymus vulgaris )
leaves powder (T2,T3 and T4) resulted in significant (p < 0.01) increase
in red and white blood cell counts, hematocrit and hemoglobin
concentration and significant decrease in heterophil to lymphocyte ratio.
Furthermore, the improvement in blood characteristics included in the
president study was associated with the increasing of concentration of
(Thymus vulgaris) leaves powder to the diet since the best means of
studied blood traits were recorded for the high concentration of (Thymus
vulgaris) leaves powder to the diet (T4) in comparison with the other two
treatments of (Thymus vulgaris) leaves powder to the diet (T2 and T3).
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ijl.Jl ell rl &+ sp i$LJt crJ! i;3..h"1t (Thymus vulgaris) _iejJt c,H &$l i.iL&! Jr,3h

e.ltgryt
r\j
n jll &S,j!rf+il.lJ| uLi,LJ^l,Jl ,-rJl crl-,;S rl.r.cL 6l+ L-i,r (4) &+ll irf+

..:l4 .!lrl j.,S. j;.U 6. tJ,.jiJl rJl l.jx. rlr-c,! o-i i*i,-ll qJl-c ;r1,; !J c,ri tur,.L.ll

Obi -uS; :1.:11 l-JS +il O+: $; .l.l3l! u.rLJl Crp. _1.,*"!l $c, ii+tll # fur.l^ll _Frjll

LJill a;.!ls crt-i1.,;s cllu ol: Lr++ll ,rJl oL.f rr.. 4-- crrlr;l ijJsL^ll ;r:e_jl o1-r:

T4 iJ^lJl i U u.,rLi g[--,',.,- .T4tT3rT2:Tl $l-1.,-ll O++ (P<0.01)

d!27.96 r27.60,',1; , ,',.,- JJ l6x d :&/iS -ili 30.2gr 29.95 dnt, d+,

il!l, cleL> d r. 3rt /nl. -li 26.78r26.62,'.:l* 12 t,",,;-i ,: ,r 3$ /tJr
r.3+/^S u:t n.O7;,.r 3.I/nS.rti 22.74 c.i! d,+-i-ltl .ll iLl,-6-.1,1i.!|

6rl-4 r,1 (p.O.Ot)Ct ,rr-,'-1lji-rl Ll.-- oi .;f:t .sJ'.l.txb u,rul o.,.. r-.,Y| i
l*750 6dle ris /rrt 500 ,fi "J'i 

o\r-ri". J ilr=.t"Jl i'jll dr$,jbi -'lSj
j'jl c.,S ,-!bi jb6J3 $Lt,- 6+.+ d r-!:i:tt glS3 . il. rts /+ 1000r Ltlo ,.rs

.dr$b u"rLJl C,rr. -r-.!l i fur.l" Jl

jL6;ll L+Lr '*;;,rJc, tJ+S i,'l+l!,rlh.i L_lpLll i'jll c,L!,jbi gL1 1ZS) -fr_r

q€>s! rL;. .l+; iirsLll Jl'jl ,:t+ .!bi o,! J,! (26 )JLii t-S ...+ll .+*fUt
.,Ja#ll rJl $i rb'i o-i 6rU C ,r.lj; .! dElt,

LilJl i+r ,,s (P<0.01) ? u,-Jl CL' ..,rt-i.rl , L^ (4) drr+Jl il. C--,J

Lr*rLJl Cr.,.. ,*!l # qlr-!^ll Ji.jll c.,U .lbi JlrS. j 6rL; C- 4;r^Ill UjJl C a:U:^tt

0.23 ,',.\1-r (.ilc -rS /fr! 1000) T4 aLL^ll i,r.-ill .r6J cgri..* ;rl ,',1. ., drljilb

(c$ #/frt 750) T3 aLlJl 6i:r ..rll orA duii_,1 i..l.tt!:.yrlJl dr.r'.r-,Jl )Sl

T2 iL\,-ll ,.Jqdll 'ra 383;Y!,'Ui...l $.9.T+ l.diJL d1c, (P<0.01) 4+11- L.3l,^,.,

!; 
"eri-.* 

,',\ , , ell. ,,+ * .(P<0.01) L.bJl ULe L^ju^,.3 (,-i.l,c -rS /-rL 500)

0.27 c:1.=-., ,',.r- 'ur r...ll iJ.l,- # kl ,sJi.,- .Jl'i ,J,! iji.Xl $Jl C 6JJtij.]I l+)ill

d^t 
^+ 

tuJli. (P<0.01)C1,,, q*..L,E-r u^Bll U+-!l $s 0.28 3 u,rLJl t:+"!t ;
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d
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Tl

b
0.25+0.03

b

O.26+0.03
C

26.87+0。 17

C

26.62+0.11
T2

C

O.24+0.002
C

O。25+0.002
b

27.96+0.29
b

27.60+0.29
T3

d

O.23+0.002
d

O.23+0.002
a

30.28+0.12
a

29.95+0.09
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L;rrll crll,.all gA n ir+J crJ! ijJi.L"Jl (Thymus vulgaris) Jtejjl c,H d!,ul i3La! Jrlk

etltA.,.ltl
rtl..

.;.tlr.a.cJl

alrl ,ili_l '' - l.,-Fll .+r,Ct-, ri.,l r+r, rr:tiJl , aa;l-ill ,i$.!.,! gp$, r*.., .1

dJJl i,-l+ . ,.J,ll ,itJl ,,s LlJb tj.,lb i,#tll drEl+tJl ..uo.-o >.l,ll .+r ,

.(1988) . 4;clrjll lrxll a-.rl e-l.i^ll , i,,.J,ll

2. Miura, K. &. Nakatani, N., Antioxidative activity of biphenylic
compounds from thyme (Thymus vulgaris L.). Chem. Express 4,237-
240. (2000).

3. Haraguchi H, Saito T, Ishikawa H, Date H,ataoka S, TamuraY,
Mizutani, K. Antiperoxidative components in thymus vulgaris. Planta
Med. 62(3):217 -221 . ( I 9e6).

4. Yodium K A, Deans, S G. Effect of thyme oil and thymol dietroy
supplementation on the antioxidant status and fatty acid composition
of the ageing rat brain. J. Nutr. 83 (l) :87 - 93. (2000).

5. Dorman HJ ,Deans, SG. Antimicrobial agents from plants:
antibacterial activity of plant volatile oils. J. Appl Microbiol. 88 (2):
308-316. (2000).

6. Stahl-Biskup, E and Laakso, I. Essential oil polymorphism in finish
Thymus species. Planta Med.56 (\ : a6a - 468, (1990).

7. Manou I, Bouillard L,Devleschouwer MJ. Barel,A.O. Evaluation of
the preservative properties of Thymus vulgaris essential oil in
topically applied formulations under achallenge test.Applied
microbiology. 48 :368-37 6. ( 1 998).

J"l .+ 4SHl cr\.-li:-,^ll ,Jr:*=,l +*Rll jLll . , ;,l. ,J*rJ, i+.i , cJl-o,jll .8

- a,rtll i.Js_ -.!ris. ilt"J. dF ai_'.-J 4+lub a^..11 #L+t cr r& r_d+!:

.(1998) ,&ll a,-L

e:;r-l-ll .-:E*,Ssj glrElill ,:E16. y j'iL ;JUSI JH:L . eP. r J1-= 6-eri , l-i rr*i .9
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■t411由 メヽ出|■り♂しいメ鼈 J■ Ч■ヽ卜もごい
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/il.re ei5 sJ5,..se J Ol-;-'tL l;-Jl.+tt t -l u*1., Olir. p.l'

i{*-!.,.J| i..-lJl / ptll i;K / lt+.lt rrl' #'
.rls., /:r,-lsJl #l i!- i;K / l!.:t rrL $ ..

20111 5129 :,1-r*ll g.,..,rti 20lll 416 :r+iill 
9..21:

ABSTRACT
In this research five stations, three on Diyala and two on Tigris rivers

southem Baghdad, were chosen to study physical, chemical and biological
characteristics of the water. The samples were taken from station's through
different periods from February to December 2009. The ecological
studying showed that temperature variability was between 10.5 - 29.5 " C ,
hydrogen concentrations were ranged between pH 6.8 - 8. Electrical
conductivity and salinity were ranged between 985 - 4920 psem. and 0.61

- 3.08 g / I respectively. Biological Orygen Demand and Chemical
Oxygen Demand were ranged between 3.2 - 18.2 mg/ I and 2.2 -7.3 mg
/ I respectively. The hardness was ranged between 210 - 1617 mg / l. The
tubidity values were ranged between 14 . 4 - 42 NTU and it was higher in
Diayla than in Tigris river. Fourteen species were isolated belong to six
genera : Achlya klebsiana, A . amricana, A . prolifroides, Achlya .sp.,
Saprolegnia , ferax , S anisospora , S. diclina , Saprolegnia.sp.,
Dictyuchus sterile, D. carpophorus, D. polysporus , Pythium ultimum ,

Pythiopsis cymosa , Leptomilus lacteus.The genus Saprolegnia was the
most prevalent and the gefi)s Pythiopsls was the least prevalent. Also, result
showed thatS. anisospora, S.ferm, A. prolifriodes , S. diclina, D.
carpophorus , Leptomitus lacteus_can consider as indictors of water
pollution. The D. polysporus and Pythopsis cymosa were a first record in
Iraq .

id.ill
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/rrL 0.100

J+- grll Qq e.6n! Y i+,,3ill oJAr il+r Ji.L-,./ .l+li d.J.-, J S. !t, , ]iSj3

Ots ,/--,,1! p.5;otS,ll g* rjs r+lj 6l glL:ll dln c.J+l ll.il+r J+.,,C rI$ ,+!;

tJ'.- alli il+.r x, *J ul . L,i Crr. JI .,' .',ll iF ,+l .., .-ru ,r.!l-r J+ ,/'t-,r',
-',.Js" J3 Ll , 5 el_,, iJ..-,JJ J-{& al I i}.- cJ L+i C}-,-!t rrr-.Jl ,;---a r:rrllll
J! Lsllilr. .ril .ts1 gL- ll o- et-7 - oa t {il I i}s-Jl ,rt'Ey 611Si Lr'.L-jl
1+4 Jeli elJ.$ s:l+ll &t -r c!^-)!r:"Jul drL-!.:.Jl ,J.1,- & &1,- al'.,1+- JcJl

4l di-,1 J.:."u!t il$ll ,,y-E*ll rJ. !+ gijl u"1.$ Ll .-,+Jl ,Jlg 5 jJ iL- u. Jsl
. il+r J+., ,/ .-l-. -l .rl

:Lg.J el o-ttl

,rl!r cp+.,,.!1.l frL.rslL gL-.r$l Arlll -,1,;3. 
Il i-b 

";"jl 
i,nUl c,t-,..,;Li!l ,tr':r1 ;,

i=,31-j1 ol-,,..,!.iJl rl:-! u.t-:-J 3 cb+ e-;+ .i.,iul ot-lJ.ijl Jl-iijL '' ilji,-* il..-r

5 # .t,31-ll 6l-,Jlill ix ,-rt +l :j- u'-+-E I .J.lo e. .',:- L,!.rJl ;:- LDLi iliF-ll

i;-4rll ot-r.;J"ij1 , :t . ,rJl ryn :l:ir ,-,l. j,5 +$:j Jf+ qtl+, oL+ o,- 6t.L.
Achlya , Dictyuchus , q+-, Saprolegniales i.:. 

-,,! ist- te. *..,1 Oomycetes

'-4-yir , Leptomilzs ,y+ll ;r Leptomitales iJ:. j Jle -2-rt :-rt3 u;+t ffithium
g,cJ-b 0.^ lge 57 dF d il !t-.tr ou-.!t -!sl ots Saprolegnia .r;+ll i, AltlIl

,rt-i-.!tr i113^ % 40.43 $_rr i+-,r *l (.l- ,',1- i*!.rJl .rl!-,3-, Ur 141

q+ aJs c'.Jl '''!t"t ct''r-"-) o:+!-i c.rls-r . "k c-: j$Jl -.Lilt +:L JsJ, t-. riAll
.(1 l)r (25) iF ,j {,1- ,! JL:l L 6. Ji3, lrar i.:iij,. irlFll c.,L.}

,'.:\r .r)i i*-l LJi-,giJl i$ l4l t-."- o.'$p 43 {. d} ,lnl Achlya,--iJl +
10.63 :1i i.r-,:r. 3 i-bJl CL. e+.+ d :slj :in Dictyuchus o;41 luil. % 30.49

r1; i+i._r J-!i i:_11-,ll J{j!l,.+ Pythium u4ll,.li.l .il} 15 d.',h,',:-, %

,V ,S Pythopsis ,--i+l! 'd+ J.l4l Zp U J.ii 5 d,YjJl :r.. 6ts3 % 3.55

JSll ,-*.i+lb .% 2.84 ::-.! ir;. 1 6Yje 4 illJ l"ii il+r r+,!r. ,.t' .+L-, J!. x.,
il:-ll tlr" ,}c, .+|i.r 1 ,-s-.; 

aJ".- lr.eL ,:tL.-ll C+.+ LF J.ts d+ Leptomitus ja

.%12.06 r1,, !": rE:r il, 17 eJ,'r,u ,'!- .&!l #;,jr l.eL
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1■ヽ
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も C20J J■
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・」ヽ JJ`・ 1lL^が 、。J鰤 許 5め lLヽ
^‖ 酔与 46J卿 L夢 Jぃ

轟♭ 塾いメ 1,国|_5詢 lLヽ ^♂ 讐 山り |ひ 工 gLi J♂国 lc独■|`・ いヽ

2 s3:4 J!. -,1a; crtt - * 1 *_,, iJ"--ll la;lJ dJti ut^L ai),:.,./ .l.r+ +;+ JLr
.ri.!Jl :*..3 ,,]rl .J+I:.\r -x.l a:_,,ti.o k+ !r3r.s-o3 i.Ul.ii rlrrll 6jlS,n!-

,s. grrll oLs: , o)-'i u"Li-$ .r-i .'Jl ,:L;tiJl g!r:i r+: r[ri 4 cl:r+ ir:-...-r

♂|び
'|こ

!パ′I LI`%H。411燻 1、ぃ̀・
‖ヽ"|。」ひ撃||｀ こレ1_パiα″おοψ″α

4.2 ) yo 9.3 &i .._r: ,.,."', ,,,L-[ S . ferax j S . diclina r,+: k==5-:r: ;
oia r_r-._r o). Saprolegnia sp. d,.a*r.I + d -=i t:, J) ejL.l , Cb3ll .+ %

Achlya 1,.,i-ll U\ .Q6) 6. $ii; l.ra-r d Ls.r,b;l or+ ll ,'r. h C J+& "l-rll ,*s t!y!f
LFlt -#l A . proliferoides SrJl oLs; 4y l4l t-r+. ,>. ip 43 +i^,',U- grJl
r-r"'irr A . amricana j A . klebsiqna Llpyt 14\ % 7.8 a.+.,i.,J "rl,F i-o-&I
J>-Achlya sp. 4-4;..t: e+ J _=i t,. C e.il..J ,C!i:t ,), % 1.4 , o 5.7

,:U..- cJS i )$ A . proliferoides 7$l6i a-5lt 9.rA d L-ul r!: , %o15.6 i+-l
6.25 'i.",i 3 ,-s3 al-"Jl ,*+.F _.+L: +i -:+-i lr-cL a*,rr.Jl _re.i!l eJ.+."+J a-lrJl
, i. ',1 dt OUt.i.:l .1;..J ''lbt3 ,J^i+ll lra glri Oi .l- (27),ii l- e- 6i3J har. %

.,*:;rlt ,'t:hll iA
# D Sterile grrll xl"-r, ilj' 15 4J,'ue L :iltDictyuchus ,J"r+ll l-i

D . Carpophoruas 3_r,tt _xf u+- o.e % 7.8 J|SYI i.+Jl ,JK,^:,r i-rull crlL- ^ll

L.i .(17) 'Js: 1-. e- 6i3J haJ,'Dh\l Cl*ll 4L.i *& .J+ t- 4 I 3 eu..-ll o-i

cl:!t +;"r,fxi i ;r+r ils. l4l &+ O- d,Yjc, 5 +J,'urui Pythium !-i+ll
,JS *,LUi U ha3, i.Jr,=Jl ulCl 61=;r &:i3 $:ll crL;tiJl Lr. r+ a:i gi cl:!t OrS_,

5 r 2 r I st.t -ll # P. ultimum 3n J"ii .r-b t-l aJ q& d.J- (16 j27) ,_r"

' i' -''' Cl iljrJl ,J-:ii 4lt+ d,r+I i++Il ora. 4 -e 3 aJ"-- O^; Lr;s +l ,J+.+ d-r

.e*,-h,ll rpl 
"A

Lii i\r Ji "Jr 
5; 1 LA OEG.t-- i .!Yjr 4 r^ cr3.L $i Pythopsis,J-bll f-ir

;rl-an iF }-li- 1.4 , -, . "- 6!Jl i 'qL cJ++ ; g_dl lla: . J!: J.6-l d J+-J dr

一
，
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d dlrl i;ltJl ,'Uhll _.pt an d-+ alr,'rhtt u.l-..- Jill ,.11 dl5lll il.-,;lt!!!,'Lnbe
..,Jtp -r. a -.;6ti

Leptqmitus. lacteus 9 i-.!2rJl 9rA .J dF crrirt tl JLi .(.r! i.* e* -r-l _Ai en.i,,-l

J:!l +;,r bcL i:-Jl -;1r,. ,rJc r+!yy I fiJ il".-ll lr,L gtt -!l e:.+ .-r. .lF C{F

crlpLill tt* %43.75 jL:,'.1- !'. !,ll i-.L-iFl-.j. 7 1lf 17 .:J,.l.'.r-
.!*ll i \!ri3 Cl i;,Ull ol,*;Li!l ir. rr JAill ha 6l 'L^u .3 e, i!-ll u,- il,,;'.-ll

Jl le l_r-t a*":,ll .lbJl .-,llc'. ,.tr!'gqg i:JLll olJ ll i.jin! fr-"{, {rg"-brll .'UF.tl c.lj

.(27) 1{r.-lr'
,J+r -x, o[;. ,y P. cymosa t D . polysporr,s iutijl Oe -..1r .!!J e ^il+ 

't-t

_r<, ol+. .uf br+!i r,+ dllrr*r 6 :JibJl -lb!t .!. ,s J+F .9l tiL l4 ,J+-, d ,'!- ,

..illl ../ r*+ c!+; lLr
r-+ rl+ -.;.,sJl 

,'Uh 6,1 
t'.''rt il+. >crl::t,ll+tll 6- r.gt4$,!l ol--1,-ill q.3lS i-:_.11L:ie

crl-,..[ill glrl;rL; elli ge *.: (235281 r+lJl crLlrrlt r tr4 har .,x+ o$!p dlilil

,ll #l 6- crLr..[iX .rr.i3jl _,lJra.o JF'j..Jl i\.l -r{J J! lil.:c rly r.l. Jilrll li. 4.i1, lJ

,Jl crl;Lr tl ._ruL s3hll i,J+4!l j$j-r ',u.1ll .til Jt+ -,c, ,Jp 6.15rr,r oiS glrfll
.ebill ern iF L[i:

"l-or.oi iq1l:r5ll ot3rUl i1. qll,,, ,.. -'. spirS Jt-p -,+, ,l-r Ol ...brll orA d;. dtu
.rl.roi c.,:lS3 r .lhi; 

-qJ.lp+ 
i\.1 _;6; oL- .',Jh 6ltr; ,',,., :.i lqrl i l+JL.ll i!.- .t*r

crYr-.o Ol L.S r i.Lr _,;g ol-;.; i.i-lti".rltl -,+.\r. ,t.lil r.r,iUf oL..;Lill elrL,yf+l
oleoJl ,,,.r."tL glJ3;l c;;.,; ii,,ll iF ,rjl3ll 

. l. rtl i dg,;,ctll ,l=r.f '!9..i .-.ti ol;Jl .,rtr

.1(J`
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¨ 咆 噂 1均

“

P¨value祖:Jりiメ」 麹ぃむハ |.が 。い 神甲 し準り 1由Ч口 |:l JJ■

P- value
rl.! t-l.3i1 il+.t dl+. q* ,* o$l elp c,llu

ハ̈ Jび
(5) (4) (3) (2) (1)

0.44NS 27.0 29.5 29。O 29。 5 28.0 Temp.
0.53NS 8。300 7.200 7.500 7.600 8.200 PH

0.01** 16.300 26.400 00828. 18.000 14.500 Tur。 (NTU〕
0.04* 2170 2560 3650 2320 2080 EC(lLcnたm)

0.26NS 1.350 1.600 2.280 1.450 1.290 Salinitv(g/1)

0.00** 4.700 5.600 11.300 4.000 3.700 BOD(mg/1)

0.00** 3.500 4.500 7.300 3.400 2.800 COD fm2/1)
0.02* 340.000 738.000 1114.00 951.000 467.00

0

Hard.(mg/l)

0.00** 97.670 295。 000 137.110 122.000 77.840 Ca(mg/1)
0.00** 68.000 85。 800 111.700 76.880 47.320 Mg(mg/1)
0.00** 63.000 583.000 596.000 143.000 65.000 Na(mg/1)
0.00** 8.100 16.800 9.900 9.700 3.500 K(mg■)

0.03* 0.090 1.700 1.800 1.000 0.600 Zn fm2/1)

0.00** 0.000 0.010 0.010 0.000 0.000 Cd(mg/1)

0.00** 0.000 0.030 0.075 0.010 0.000 CrfmgA)
0.00** 0.000 0.085 0.100 0.050 0。000 Cu(mg/1)
0.01** 0.000 0.500 1.300 0.000 0.000 Pb(mg■ )

0.1lNS 0。300 1。200 0.900 0。800 0.400 Fefm2■ )

0.00** 0.900 1.500 3.100 1.900 0.100 P04fmg/1〕

0.02* 28。 330 287.400 312.70 222.300 54。550 Cl(mg■ )

士〓Signiflcant at O。 05%。 ,士
士=Signirlcant at o。 01%,NS=Not Signirlcant

鶴 あ
'|」`J押

≒ む色ル

“

oい 準申 し神り 1由喚 ■ |:2山■

P‐value

ワ

P- value
J■

…
ヽもハ `感

戸許・甲|●中 JL―
ι′̀

=ヨ
」 日|  び(5) (4) (3) (2) (1)

0。70NS 10.5 11.5 11.5 11.3 Temp.
0.84NS 7.300 7.000 6。900 6.800 7.400 PH

0.01** 31.300 35.700 42.000 34.200 28。70 Tur。(NTU)
0.14NS 2282 2980 4920 く

υ
Ｏ
ン

′
υ

う
４ 2457 EC(μcn/cm)

0.41NS 1.420 1.870 3.080 1.680 1.530 Salinity(2/1)

0.00** 3.900 5.300 6.800 3.300 3.200 BOD(mЯ /1)

0.00** 3.900 4.700 7.100 3.400 2.700 COD(mg/1)
0.03* 231.000 287.000 336.000 210.000 168.000 Hard.(Ing/1)

0.00** 92.490 370.000 134。230 84,080 67.270 Ca(mg/1)
0.00** 63.510 84.250 112.720 40.520 13.750 Ⅳ12(mg/1)

0.00** 69.000 670.000 780.000 160.000 72.000 Narm2/1)

0.00** 7.000 18。 120 10.200 10.00 2.700 K(mg/1〕

0.04* 0.005 0.0750 0.450 0.080 0.000 Zn(m2/1)
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和L卜」|●Lル出|こり1●畠明 :4山■

織 出 |メ輛 IJ“ 許 ぃ ぷ・り い 1学硼 JJ■
…

0.01** 0.000 0.050 0.240 0.010 0.000 Cd(m2/1)
0.00** 0.000 0.050 0.090 0.000 0.000 Cr(m2/1)
0.00** 0.000 0.030 0.070 0.001 0.000 curm2/1)
0.01** 0.000 0,900 1.000 0.400 0.000 Pb(m2/1)

0。 18NS 0.000 0.100 0.200 0.500 0.600 Fe(mg/1)
0.00** 0.800 1.200 2.900 2.400 0.350 P04(m2/1)
0.02* 29。 990 78.90 99.960 179.940 59。 980 Ci(mg/1)

士〓Signiflcant at O。 050/0,士 士=Signirlcant at O。 01%,NS=Not Signirlcant

ヽむ い́
`ォ

■lLヽ
^ ■lJコ 1

(%)

い

●湖口I

`ヽ

ロニ|・
``11  、」)`}Jヽユi げい |

●Lル出|

5 4 3 2 1 1` 16 ］
・ め こり LLニ

19 8 6 7 17 40.43 57 14 3 15 14 SaprοJ`g″ :

α

16 7 1 7 12 30.49 43 9 14 1

く
υ 3 AchlY's

く
υ 2 2 2 4 10.63

く
リ 6 3

，
Ｊ 3 Dictyuchus

2 1 2 3.55 5 2 3 ffthium
2 ，

一 2.84 4 1 3 \,thiopsis
2

ξ
Ｊ 7 3 12.06 17 1 5 6 3 2 Leptomitus

46 22 16 20 37 100.00 141 31 36 6 14 32 22
`口 ″ 学

ヽ むり覺」ψ゙ ●lL｀ ^ 』́ l

(%)

中

３

脚

酬

11 1●■1

`り
出10い |

く
υ 4 3 2 1 1` 16 ］

・
め ●い LLニ

8 2 2
，

つ 7 15.60 22
く
υ 4 0 2 6

く
フ Saprolegnia sp.

ξ
υ 2 0

●
コ 6 11.34 16 ″Ｄ 4 0 l 3 3 S. anisosporo

4 ０
フ 2 l 3 9.22

，
， 3 2 0 0 4 4 S力rc9

2 1 1 1 4.25 6 1 1 0 0 2 2 St dic::■α

7 5 1 3 6 15.60 22 7 6 0 4 ξ
′ 0 Achlva so.

4 1 1 1 4 7.82 1 4 0 l 3 2 A. prolifroides

3 1 0 2 2 5.67
０
０ l

●
， l 0 ，

一 1 И。■たら∫ね″α

2 0 0 0 0 1.42 2 0 1 0 0 1 0 A. americana
4 1 0 2 4 7.82 4 4 0 0 1

，

一 Dic0-uchus sterile
0 1 1 1 0 2.12 3 1 0 0 0 1 l D. carpophorus
1 0 0 0 0 0.72 1 0 0 0 0 1 0 D . polysporus
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ABSTRACT
The effect of K. oxytoca purified LPS on kidney of mice was studied the
results showed that transurethral injection of bacterial LPS in female mice
induced histological changes in the kidney tissue which include hydropic
degeneration of the kidney tissue ,blood vessels congestion and lymphocytic
infiltration.

i,a)LiJl

15 # Klebsiell oxytoca t;3! 1,,. ,rir.ll (LPS) ,,r-Jll r,lS-ll r*r' -,#lJ.-b i
rlS-Jl qu LPS ",.rL"r ,-D3il1 gi- $c .ul 

6.3Eill cr-rti..X-r.Jl cL4Jl OFill &bl

も‐ 鋤脚lr‖ム∴ム国|ど ⅢⅢ ■戸 ■ハ ごり■ ぷ yl`鼻 ″ ぼ」 |

こtもし与 」IⅢづYI●L“|,毎SI
・́

ハだSI【・ 1ヽへ J～ぷ枷 ζン」 ´
11・ NIぴ鋼 |

.llSlt 6;*, qf ili.Xl lr)i'Jl

―
                                                                   ■ :,11.“L!|

二1酔 Enterobacteraceae り |■国 6■日lκ′θbs′θJra axyracα り、 メ墨

ひ ユも (Oppertunistic)し れメ 狭Lり邸|・ゝ LJ」 メlψ甲 1甲り|`い
“

′K=1'ぃへ OJOSOCOmial infection)●ぃ ヽ 1■‐1^‖

`bLaV ll―
^‖ メゝ

`JI

、ヵ (1,2)●い ヽ1■‐1^‖ ●、LaXユ 1…
^‖ 、メリ|ぃ %8κ ′θbsたJra spp.

日 ,山L甲|と,4メしψい」し,日|ひ型 出島 亀口|:L●メLSハ リ印 loエ

嶼 IJ,●出YIいヽ Jい (MuCOSa surねce)■|」1甲 lc■ Jメ yリリ |

凸嘔 日|び=YL」
|ビ国 |ュ■ 渉 じLPS』 出 りJ,い こん

“

J"L」し,

め単|… 〆」|ルロ|」出鮨 (3)Tllmer necЮ sis factor ♂ I JIルLJ

"“
許鑓 準 」lJも、■日|こも■J“ 鋼中」|■■→ LPS」 |●|、り 区  (4)げ亀■

gゝlJ

.15)“」 |`■出|´ PLメ |“
´ υ西 喝 Renal tubular necrosヽ 亀メ |●口 l

メ Lなもも KJabsたJJaのッゎσα ぃ ひ LPS υЁLユ」Y亀も」|・工 ` ・́‐l`■ 1｀ 1

47

。も一 」|・岬 1脚|メ 許



ワ

●

,岬 1動口1摯 ´ ル bSたル η ″cα t凛』ゲ出 |口 ヽ事 L匈 」

響 均

脚 1引い い |

epi:Lt岬 ■ヽ1…い い島りい|こ1丼ニニツ|が ミ`・―|ゝメ≦」lι ・゙・―tぶ Чメ
`JIげ

■島 一

。(6,7,8,1)♂ 。いL― も」|じ邸|げ■Ⅲ
…

国120

い 国 |あい 1社L"(9)」 喝 ■ ハ LPS_洸 島 1許 ≒岬 b“ 洪 出 YI…

(10)♂ ,ヽ 区 Sephttose Cl¨6B-200譜、ハミ・ “ヽ出
..1、 ス‖|もゃ」|め」lξ 尋劇■脚 1鋤脚1亀もう―

渉 23-20碑 噺 l cJ九 祖 り|な も』
´・

L岬 1与 脚 1脚 1占Uが t`tJ´

「
∴AJ与

中 脚 び |ごb多い メ 1脚 |ひ
げ い ψ ふ 許 亀 も』 `」 ^∴ J

也 出 0.05ψ」 1凸叩 l ω l■ ″薇
`｀ ♂ (CO滅rd)ひ 押 IL中 ハ

yl与
‐ |

200ル 坦日1与串 しひ 瀕 尋二106夕.明 ぃ
.・

1ヽ ■国|ち串 I LI

り |も ‐ Lじ錮 1凸Lり |の |。 ひ 0.05脚 ♂ 」 1脚 |‐ ひ Fレメ L

300脚 |。饉 1…国 1申 I LIめ |』 ひ 占 0.05出 F災メ L250メ リ |●К

ふ ソ|ひ ″ 脚 |〆・1ヽ J(11)の|』 ひ 出 0.05瀕 rbいL

“

%70メ勢 q詳YIあ≦]い 甲 111■ Jヽbふツ1許 J(Transurethally)

ひ ″ 準 り|「 lLJ´ ,J■ 0。6夢 POサethelene cttheter… |ムJ´

.(12,13)(ι与」|りり鱒Jyllゝ

1.“ ^ミ ■り申しげハ」1脚|ゃ‐たいヨ1出暉le戸 ´:♂ bⅢ却|…

■日|」■副 (1972)ぃ手 ■ュ し・ヽ・・b響|い ぃ しこ国|ぃ 。リ

。(14)御 |

樋 出しび出|

(HydrOpic♂|る .・

・
.討 lυK釧 コLら ―ヽ ≒岬|♂

oし さⅢ ‐ヽ」 |こ場国 1咆藤

.degeneration)

■興|♂ いいιブニ■ lX106 ρ岬|」日いム手ヨldメ|…
…

壺

こ饉 I JI`JL(Sh五nkage of ghmerula)ヽ゛ lξ び国 ツ|ら‐ ,(1)出

。(2b,2d)出 ,(CapSular space)、 岬 げ」|とり|

等|(In■ ltratiOn of iniarrunantory cells)ヽ絆ヽ |ヽハ リ 」 |こ喝 I JI`J出 ヽ

1遇声壺1凸1鯛出|ヽ外 二
等|こ〕島 YIこモデbり,(C011ecting tubules)極 LJI凸L鯛出|じた

い」(End∝hdmm卜岬 1弊 ひc‐ も‐ 与 』も Ⅵ

“

,90出
♂ (COngestion)ゥ 』 ●ILツ |ら 二

♂ 中 L(bbOd Vessel)■ yJ・ り |

ロ

48

け



2011`61コ」|`22岬 | 与 ニ コ||"‐

御 |じ国 い ♂ t“り mc)メ |が|」S襲 ユ

“

,礼メ 1凸り 1興

,も国|`1コit熟二´ 甲いヽ1占ハ 許 小ョL (2oさ くLymphocytes)

,cRBC)り」 |が|`り じ喝 型 |り到 ヽ L‐
`♂

l二 `114うYI―

ぃ ひ `Lコ
1山ヽ ぁlJ(2b)さ出 (Vaculatio⇒ `り

l占燿 ロコ l■ン3区

メ い ご口|(Crystal)じ」 lι白 メ 1こ炉
"〕

´11■ NIげ国lめ
¨ 榔 許 rttbe井J国|こ

“ゝ
|■り がツ1中りJヽメ

`J‐
ヴ』ュロ |

ひ 〆り|“■ LPSメ L“ メ 1■メリ1」口!メL●喝 ,(2d)ぶ二

“
興 1しヽ戸 ´

・メ ロ|■L

O.05/r"メL300メ 携 ♂
|り錮 |■円 亀晏 コ|こり Bl.ヽ .‐11り I LI

い いも,事|´ よ・国|」1パツ1占卜 Ⅲ゙Ⅲ ■ぽJlヽμ l‐ ひ出

出  (Endothelial cells)ヽ ■釧亀u」|じ淮=cL雹り1 0Иesengeal cell)‐メ|

●lLし (3al JK■ ゎヽlSlこ」
`ビ

山ぃ国 ぃ
1■ Nlび劇 |`'ヽ ヽヽ 1バ ,1,,Kl●lLし (3→

J脚|´り:中J・リ コ岬|ヽ 静 ‐ ♂ |り|い ,り1場Ⅵ

響 |ス

…
|´ 3・bも→ ,(Edemo■」|ハ ,い 1よ｀■却 ;

`ヽ
■出た正・ 馴興 |こ光

`し
,PIЧゝ ´ご■″ bい メψJ●ypeplasia)

.(3b)cヽ ■出|い」り J■JIこ uつyl占井 』島 ,■月:

JI巡|も、 メ 壺
ゲ

」 |“口 1半 ´ 占 0.05′ 。ぃが L250メ リ I LI

り Jげ ■J(Capsular space)●彙 幽 げコ |とり |こし 1望
“

し ,●tり 卍LM´

■甲|い い 出 ♂|●し LL´ (MeSenged cdお )ヽニリ1

(4oぴL(Phagocytic cells)

御 |も｀ 年1-ハ 御 1興 |´ こ喝|い― ,島
ひ 中 L中 国 |夕り ｀岬 |じた ´ 脚 Ⅲ 的 (4b)ふ lFibЮblast)

.ル メニL`ヽ ^´ ひ」 l曇J』 均 ヽNl出コ l JIRBCs

■暉 ,苺出 1●ι出J´ ぽ
」 1主口 :‐ ひ ι O.05ノ |レメ L200災

`LI
中 LPS J●J。 (5a,5b)cヽ Jlも■ ハ ι O.05ノ r員舜 L300,250メ L

Renal tubular亀脚|`り|メ饉』ヽ
“
口1´ 尋共几へ騨」l●い」l“ 増出1

Hewe■ ,2001こ喝 ZhOa～ エ リ|ぃ よ

“

ご国 lふ `´
話J■呻 ecrosis

.(6,5,14)2004 Hansen,1993 Roth,

ヽ

49



rr.'llrl Olrlil 4S ; Klebsiella orytoca r*.,rcrr 

"-s.iJlrg!*llqs_,;iL 
L5l

‐ 均

■ 日 ぃ 国 Ⅵ 白 珂 ■ lX106¢岬 |」口い句 日 ldい1事 :a2-綽

"OngeSa。

→ 与 Jれ Ⅵ oLし `oも国 |い燿 |こ嘔 |ぃ

“

`0申 |´

メ 事 墨 `0黎 1凸り |卜 ´ 岬 |も匈 6131与』 れ Ⅵ 芦 出ヽ

H and E,10X

れ 出|」 tAく ]び短 ふ /J■ lX106響 事 1型口1毎 Ld“ 与 S(2b)綽

H and E,40X 淵
“

亀|ハ 1ヽ(1)(CapSular space)れ
出騨 げ響 |とbコ|こ出 し

H and E X 40メ
“

1晏 ゲ出 1由L」|“ |■ い 1脚 |♂ 緋押 |:1-ご陣

又
ざ

・
，



2011`61歯」|`22 1`｀ ^11 じ ム 」||"‐

■日IJ国Ⅵe短 出/ス■ lX106 ρ甲|ご口■手」la副 事 2c―綽

い ひ 出し,0)毎挙 菫

“

コ |こり 1カ い)甲

"い

J」 11ヽyl己崎 二̀n(‖ ´

び 白 ふ/■ lX106“脚 1碑Ⅲ
…

1脚1事 2d―出

H and E,40X鯛
“

11′ `ヽ
1,(1)几

J巴」4ギ与メ|●じり l.ハ CryStalユ
“

副

ふ0。05/ebな角L300

手墨 0"』 ,り |

第 |ゲ」 |ゎ鋼 1掏 等 劃 脚 事 3a―出

Jl■
へし(2)奪蝉I LuYし 尋」|り」い こしらり|びむ

H and E,10X】■

H and E,40X_メ 事′ヽ̀1,●
)亀州1凸tメ |

51

r―
L

"

ヽ

卜  「
~

名

ヽ



響 均

小0.05/eb亀角L300 ぶ換

H and E,10Xメ 事 ″̀
へ・ ,(1

ル 0。05/。曳がIL 250〃勇 ♂ |り鋼 1増■ 亀眸」1己口1尋К:4a― Jい

“

り|IL軍 3ongeStiOnも ハ」14,メ I Jllへ し ,(1)ヽが ■ ´
tA(NIび

独

“

0。05/eL島勇L250j苺ヽだ出|り鋼1増■■井」ld声1与
`:4b―

dい

メ 手′̀
へ
1(1)げ4岬|たり しヽ■国|い爛|´ ■日lc喝り|●む o短

H and E,10X

H and E,10Xが 手ハヘ・,(2):じ4』

52

‐



2011`61歯口|`22｀ 1ヘ ハ11

小0.05/e員崚L200

40Xが 手 ハヘ1(2)“口|

与 出 」||■ ‐

独 岬 |“口 1独
…

1山出1事 5a…Ⅲ

望コ1騨 り劇い 。」1崎」し,(1)ヽ卸 JtA(1♂む

出 0。05/11島勇 L200独 ゲ ■ 』:が回 ■■ ■鼻』 出J LS:5b― d障

び鋼し,(2)αaculation)●いJ“的 ,(1)申国1犠脚 じ日

"』
■脚 びし

,H and E 40X鯛
“

事 ′̀ヽ 1(3)♂い l

出“
L… ●1●≒

い こへ 」 6ニ メ しも脚 1興 |メL■L♂ Lゲキ |メL LPS』 メbJ

御 I JbO.05ヽ r聾メ 鴫 00♂叫 伊 |´ メ |メblメ ‐ LPS』 」磨 _
.0.05ヽ rレメ L200洲 |タリ

許 LPS』 メロ 毎Ⅲ 勧 。,卜|,LPS』
…

ご Lゎ通 Aメ に 小 ¢■ J

_ 。甲
1｀ ~1,轟 」 ユl…■ヽ

d♭」|ともぃ 、コ、 脚 しJLヨ しやSIしL16ヒミム
・

1を
|

JJra.Jl
Luchi, M. and Morrison, D. Comparable endotoxic properties of
Lipopolysaccharide are manifest in diverse clinical isolates of gram-
negative bacteria .Infect. Immun. 68(a): I 899-1904. (2000).

Messaoldi A. ; Gtari M.; Boudabous A. and Wagenlehuer F.

Identification and susceptibility of Klebsiella and Enterobacter spp.

Isolated from meat products. African Journal of Microbiolory Reserch

.3 (7):3 62-3 6e . (200e).

2.

H and E,

，
′

く
υ

卜  a

“

ヽ



,t :#Jl OFil !B ,f Klebsielta orytoca tr.lisij s--.ijlrps-Jtqs;$L L5r
q,'S i'l

3. Podschun, R. and ultmann, u. Klebsiella spp.as nosocomial pathogens
:epidemiology ,taxonomy typing methods and pathogen factors .clin.
Microbiol review .1 l(a): 589-603,(1998).

4. Grossmann, N.;Schmetz, M. A.;Foulds, J.;Klima, E. N. ;Jiminz, V.
;Leive, L. L. and Joiner, K. A. Lipopolysaccharide size and
disturbution determination sSalmonella montevidea . J. Bacteriol.
169(2) : 856-863, (1987).

5. Hewett, G. A. and Roth , R. A. Hepatic and extra hepatic pathology of
bacterial LPS . Pharma . Rev. a5@):331-408. (1993).

6. Hansen, D. S. ;Aucken, H. M. ;Abiola, T. and podschun, R.
Recommended test panel for differentiation of Klebsiella species on the
basis of a trilateral interlaboratory evaluation of 18 biochemical tests .

J. Clin. Microbiol. a2g):3665-3669. (2004).
7. Collee, J. G.; Barrie, P. ; Andrew, G. ; Anthony, M. and Tsimmons, F.

Practical Medical Microbiology .Charchill, London.
8. Holt, J. G. ;Krieg, N . R.;Sneath, P. H. A.;Staley,J. T. and Williams, S.

T.(1994). Bergey,s Manual of Determinative Bacteriology.(l Sl-212) .

(1996). 9th ed .Williams and Willkins. Maryland. USA.
9. Westphal, O. ; Luderitz, O. ;Eichenberger, E. and Keiderling,W.

Bacterial Lipopolysaccharide :Extraction with phenol -water and
further application of the procedure . Methods Carbohydrate Chemo. 5:
83-e1 . (tes2).

10. Jonsen, K. G. and Perry, M. B. Improved techeniques for the
Preparation of bacterial Lipopolysaccharide . can. J. Microbiol
22:29-34. (1976).

11. Hull, L.H.; McGhee, R.J.; Michalek, S.M.and Eden, C. S.
Differential in susceptability to gram negative UTI between C3H/tIeJ
& C3H/HeN mice . Infect. Immun . a6Q): 839-844. ( 1984).

12. s Kaijer, B. and Larsson, P. Experimental acute pyelonephritis caused
by Enterobacteria in animals areiew .J. urology . 127:786-790. (1982).

13. Humson , c .L. Animal tissue techniques 3rd ed .w. H . Freeman and
Company. (1972).

14. Zhoa, B.; Bowwden ,R. A. ;Stavchansky, S. A. and Bowman ,p. D.
Humen endothelial cell response to gram negative Lipopolysaccharide
associated with oDNA microarrays .Am .J. Physiol. 281(5): 1587-1595.
(2001).

ヽ，

54

レ



20H`6」コ|(22■コ1 ‐ コ 1ル ■

2路″sα″ッ
“
″ 郷ヽい1"|■ ■o口|`呻し●1ハは・…1メL

i-o.Lll .'lnijl ir..;t aj fuLr$liJt(tl J &jndJ ifultt ;.r..syt $3,,,a Lri

i,s".JJ+{ll +f.Sf.* {3rri.,{.ll crr-,Stnl {+lt, JS-JI rlq qtla^t5

ISJ+ll Or' .f +'- AL.rlr u+l+Jl g:-r- :+- A.ub

rlt :<ll p-il.rLll irS-d.-JJl i'...li'

2011/5/29:あコ|“L 2011/4/3:Pコ |ロニ

ABSTRACT
This study was aimed to evaluate the included effect of cold ,

boiled aqueous extracts, proteinous precipitate obtained by acetone
precipitation , proteinous compounds A and B which were isolated by gel
filtration chromatophy and non-proteinous extracts , in normal , diabetic ,
exposed to oxidative stress induced by hydrogen peroxide male mice .

The extracts were administrated intraperitoneally and their effects were
compared with insulin . After one week of treatment the results indicated
that the crude , proteinous precipitated, non-proteinous cold and boiled
aqueous extracts, and the boiled proteinous compounds A,B at the doses

of 750,500, 15.75 ,5.9 ,730,494, 4.09, 1.5 mg/Kg body weighr
respectively caused a significant increase in the level ofglutathione while
MDA content significantly decreased in the liver , kidney and heart
tissues after the treatment with cold crude aqueous extract , the proteinous
precipitate , non-proteinous extracts and the boiled proteinous
compounds A,B in normal, alloxan - induced diabetic and exposed
oxidative stress male mice .It was concluded that cold crude, non
proteinous aqueous extract and proteinous precipitate, also the boiled A
and B proteinous compounds from seeds of Pisum sativum have
antioxidative effect in normal, diabetic and oxidative stress-exposed
mice.
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ABSTRACT
This study succeeded in forming hairy roots by direct inoculation of

the whole seedlings, shoots, hypocotyles, explants of Cucurbita with
Agrobacterium rhizogenes Rl60I. The inoculated samples were cultured on
agar solidified hormone-free medium. Genetic transformation of hairy roots
was proved by detection the agropine in their tissue by using paper
electrophoresis. The hairy root cultures of hypocotyles were able to initiate
callus after 75 days of culture in agar solidified hormone-free medium. In
addition, callus derived from harry roots expressed its totipoteniality to
regenerate shoots, all shoots were rooted easily in hormone- free MS
medium and MS medium supplemented with 2.DmglL IBA. The results
shows the putative effects of genetic transformation on the morphological
features of C.pepo plants regenerated from hairy root cultures. They include
shortness of plants, small size and wrinkled leaves, with short internodes.
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erl,p! e+f Cr i-=:l; Hairy roots L;dJl _5:+ll g* l; dr,^F ,,.i .r-!r.ll .-'-ii
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dF C13l ,..1 . U MS L u q+ i-iLll oLipJl ,'.-ru. . -J!^ll 0i.J1+ r_r._trSl6Yl
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4jUJ r.i+,
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l. lr O:\^:s: ir 1+3U Sb iJ-l- Cucumis melo g-J, 4.1\315 ,',.iii .s;r=i 4-!r q+J

MS t ,-r p +Lilb ,,!i tO -,p,; ,:!:Ul cr :J,f:*.tl 6!rYl C! e tumefaciens
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4-cJr+-ll g," L,l- lJl crl,rlUL Lr 15 .*i' ni,.Jl ',:1.'ll iLlSl .'.,!r'LJl .'.1 .,1.-l
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i). R 1601 lst-,lt+ t0UJ fuJ=Jl LJr,iJt JurrJr uJls 6a cucurbira pepo &ir €ur+j erijt

rr+s.l+Jt r.J6..cjl, t :u{-E"Jl olSsijt \u3 A. r h izo g en es t r;t3;

4jUJ d{...r

,.11+;c, d,ll -GiJl eu!,r'*li.-il"Jl .-!!ryb uli.r..,tl d.s_, c{rul c,,.r. (g) L,"s!
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100 =(7F)がり|ぁ」|が
,.rlrrll 
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(e)

: L^.,p;tt JJ+JI &,U. Ahri*t
clS.i,.'H', j3-1 ,JAC+int Cfb#ijrsi.ll rlill L_J,-sJI _lr+ll ,",l. gr"l

ir- sJl-iJt ,.,1 ' ll MS L u "J' g;.: f- 9 Jl"! i;+l.-.j qt r+ obtl ;l iJ^lS iL-i
,:!yJl ,'''r'irr Parafilm #!Ut+ kilik al- d,k:..,tntr 6L-tyl dr\,.u *^ill st^Li.

.l+Jl Jti^ll ,ilJt'll i

, 'lj".LJ fujs.:f LrAf -u$Jt a,U. Lh1

Jrr+ll olDJ y l*3-z}-l} dtS liJiS+ll O- 4JLill L_J,,ill Jr+lt Uy*b$crr;ct
l-:,-J'g-e:=; r;\r cl+t C qj. cJS Jn:,j.o= 3-2 ;)'+s|l f-i::,qje +3"ll

. lr,.,ii4!LJl , ;"Gll ,J stt5ll ,.,r.i-:r,:;ll c.rLLro rJ^ C1JI ,,,1. tl MS

: L;r;tt ..$5Jl Ub rf g,t',JUYl gc r-i.&sI Electrophoresis sJL.J#Jt L\r.ijjl
,LJill JrSll t_jx # Opines oLi,.,-.3Yl go. :.?,(\\ (12) 4J-ts1 efuHl ,-,Iq,.i...1

. i-iUl ,a +a;l*Jl e!.r$l Jrr;; k!_,rtL_r

: L;*tt JJHI i,,. udSl &!. {3hr:..t

L 'u .,1. ,J^25 +- ,sJ' r''l' " rr: ?-3'2 &J- iJ"JFill lr+ll 9,.o i-caara ,',lii

.(13) l+Jl JLLll , i"Jill d-, ril crLt. Lr ClJl ,,,1. \l MS

: Lr*lt JJ+rJl o#Jts or i+F$ ari'yt O*.*

i,. sJul ,-'1. ll MS t u Jl L.Jn.ill Jrr+ll Z:b U ii'-r."Jl .!lSl et! cJil

"r'' 
t\l plt +*Ft 'rJl crl-h.

: SUJ lt3n tt Lr*.:,:t JJHI crJts cr i+Ult LJ*hiJt psyt ;{s
,',.uiy (LJ"*ill JJt+ll ,-.rJI.S .l- i+Ull - 4-2,J-lJ+ LJ*:rll gliyl ,..,. g. "l

2.0 & rf:u!:i *^ill crL.ti^ r,r" sJBl ,-,\, \l MS I .u i). & 25 eiil! teulj6
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ABSTRACT
Ossien was produced from cow bones by acidic treatment through

several successive steps . Gelatine was extracted letter from ossein to be
used in bacteriological diagnosis. Many effected parameters have been
investigated to study the gelatin extraction .These parameters included
effect of hydrochloric acid concentration , period of extraction and times of
water extraction . The results showed that using (2%) of (HCL) for (4) hours
at (60) c were the optimal conditions for gelatin extraction ,this have been
acheived through three successive water extraction . Extracted gelatin was
detected by used turbidity technique with tannic acid , solidity and
liquification tests The results revealed , that extracted gelatin is

completely identical with standard gelatin. Turbidity was formed with
tannic acid and solidity and clearity were also similar to the standard
gelatin. Liquification of nutrient gelatin medium was abserved after the
inculation by Proteus mirabilis bacterium, while it remained solid after the
inoculationby Escherichia coli bacterium, compared with standard gelatin.
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ABSTRACT
The production of gelatin and its using in bacteriological diagnosis

have been studied .The gelatin had been produced from bones by numbers of
stages Bones preparation and cleaning , remove of fats, Demineralization,

extraction and drying of gelatin. The conditions that effected gelatin

production have been studied like acid concentration, volume and the

duration of treatment at first stage of gelatin preparation (Demineralization).

The results showed that the optimal conditions for gelatin production are 9o/o

acid solution, 112 (wt./vol.) ratio of bone to acid and period of treatment (5

days) which are identical to the standard gelatin .When nutrient gelatin

-idiu. were prepared from produced and standard gelatin then inoculated

with Proteus mirabilis bacterium and Escherichia coli bacterium, the test

results were showed their similarity in bacteriological diagnosis.

i.atitt

0.4+Eii j .rii ,u-.J:.;FsJl Lr-rG,:rll .rs rlr-,il! (Gelatin) oE'ilJ-ll '':L 
6r3:i i--.,lr ,3
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1、 ハ‐‖tL句 山叩 b Ot均 |

脚 ldん 。口 |

け 調 り 嗜
て ■ 」 |も■ ´ `,国Li‐ 日 巌

"Lyl rtL【

゛
'こ

Lヽ :が L・ ‖ _か‐ 3-1

‐ ひメ1い 出■し6い|が L・ ‖ひ 4́00め む 』山もしげ4-0.5
出ら い あり |あ |´

`i卜 ひ出(Shaker)j國 |うい ♂
“

劫 心り |

。(6)ヴ o日|,日い1ヽ 、ヽ

HCL 4切トリ、」|ひL乱■ が
L・‖凸L":(Demineralization)こ )ごYIえリ ー2

Ⅲ 」区 V(OSSien)こかリツ|こLbこゝ ツ|ひ・ 卸 °し。lu´コ |夕

`|メ

|

。(6)a)■」|こLbし■●がヒLⅥ

げ"%7メ 勢 戦が、か゛|ぃLrヽミtJ:4メ
'か

」|ぃLけ、名b3

‐ Kユ 1、 ス̂ 国1社1劇 ■ J16」 b FIコ|め ■ 1‐ Jヽ靭
碑 e国|こか L‐ ニ

。
こⅢ 瀕 び (14J7)」

■J16」b%7メ勢 こ嘔嵐υご岬|ぃLe｀ミ・ J:■J16」 |ゃヽ 社ぃ

。び(7`5`3)ひ ■L国1社LAu

`7`5)メリぃもパが螂lc‐Lr｀ttJ:4メも要 |∪‐Lがりゃヽ 1ヽ亀
b。

.び 58」 %(14`9

…
…

国 1社Lll■
♂
ul(OSsぉn)』 ひ ざ い |メ島 |:げ工 LYI…3

.(6)♂ 勁L

＾
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2011.61“出|`22 t`｀・1' し贔コ |ル ‐

:こ二ヽ コ|´ `ち Кl-4

甲」、
°
バ60-10)ご,Llも 1ヽ■り■り邸ツ|｀い。υ●1:J→]ちちt'た“」lり 出`J ~

。(61_´ コL

%2メ漁 ■日1いLレ 錮¨ ♂ ■■|:41』 ´ 4L“ り 1りい |―

。(6)´ ●」J口 り B%5メ 携 ´ JIご り 1出■ Jl

びコ|り|よ 。し L`ヴコ |ご刈 l LJ":ご輝 |ぬ
“
」■l~

b― ♂l ESC力ιric■″
`0″

」Pra″お
"J″

う′お 脚́■♂ (́7)´

.(7)´ りЦ一 りLCツ 1単ハしψワ 11ヽ 』ル

樋 日しご口l

iJ.b.lJl a+r "'-" 
:'"!D -1

(demineralization)i.plJl i$l ilsJF ,,r 'i!'JslJc'll cr'lJ d'-ar)l r+Jl 'r'-':t

U" .JIJIJ ii!i"l!'.JF&ll ftL"ll ei\'rl $l'zltyo 7 ''5Jii cl'JSIJ+'ll e'a"lr r.ar:

74 s e:t 7 ',.rJ dlll ai5 ,-il,-,:l iiil:J lli'll ar '-i'; :'iEi' P.;r+'r 
tt 

' 
'"-'.lr ;''rJl

.Lll !\p cfr eri r'Js ,,,,fr eir' .151 : "!,l:ll rrl+ ,J pH ll 'v!i e ' 6i1'' t-El P!

: (1) e.,l .l:"+ d O+' lJ pH Jl u,.ti C'jlii 6jlSr

もコIⅢ J́ゞ |～|五 Ⅲ̂
ミ'pH Jげぃびし:1い

・
メ146」lJ r国|●

"`ら

‐ふげ :B

■ 148」し」J贔 げ :ヽD

6t,J z rr.lt-, al}".ll 6;,-ir; r+s : A

rLJ 7 '.r.JtJ ,-il,-J-l er)! ai- :C

J´ D,Cぃ ヽ
"」

lムL｀ ど こムし出|けJ｀υギJ´ ぷ PH』 ■ ´ 3・ち 上J

PH Jげい
`‐

ぽ J■ 1ヽ 0・O ЦIPH6夢 JJI J Bハ 岬 lい 」 岬 PH

脚 二 _磨 JoL lゝ 0・O PH J壺 ■J14.0-0.0“ PH J戸 び ]

学ハ Ml ρむコ l」中亀
"'メ

リ 小リ エ 14.OPH Jた

“

工 しlM1 4J亀丼刹

型ヴ

…

|び‐L'北 メ こ」」 |け゛ PH J´ とも 1"L。 (8)´ 」 “

1
つ 3 4 Ｄ́

A 09
つ
Ｄ 14 14

ξ
リ

B 09
つ
つ 14 14

C 00 07 09
つ
乙

D 00 05 08 09 11
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一
〕 ヽ 競 口 1州出 劇 ●Lぃ|。し

“

び輝 |ン出

“

 」tRハ
“

メ ■ し ご LLいし
ひ 与 L国 1社螂  (ossおn)諄夕 |こ Lし

が
L・‖ひ こ光 YI

。
(9)ごトン壺|♂ 6,ハメ|´り|

こム園|ひ→♂「
性」lab J―■LJ 4りJoゝ ,い|■ こムし出こり|げい´

け
～

札こ』 JL‐ ‖ひ メ |め 山地 ■ L、 Jわ し
「

当 社 LAllこ ム園 IJJl鳳 ミ̂ …

鋤L4メb學|ぃLメL』も。(2)詢 ぁ■´ひぅハ区 がL・‖d力 【ι・・・
札 日 L`‐ 国 163嘔 酔 辺 響 |♂1戸 ´ ヒ |げ 」 IJ・ ^&中 い 1ひ 劇

硼 L。 (9)酔当メ |♂
`り

JI与 飢」 |´ 曖 |り」 Ⅲ Lご 盤Lりし
ひ 与 L国 |

び 146o」 b´ L・ ‖こbこ な・ ヽ
・ げ

S:B   
「

げ 7 6Lib´ L‐ 11●
力

ι LO・
・ げ`:A

■ 146●Alし ■1・ 二i竃ゝ戸→:D     eり 76」b■ 1‐ ユi電ゝ←ぃ :c

:ヽゴ洲鋤t鋼1与|こム国|げ」J甲 |〆凰 IF国 →

(TamiC acid)■日|∪‐L♂ り釦|メ■|-1

■い|～■が国|.→
「

こと|げり|●ρJヽ もしこも国|。ぃもい |ヽぃ |

ル めヽ ど し≦
督コ 出ヽ|こヽ

"出

|ど ヽu“ 懺パ IAこ :しる。」 Jい国|“ム
♂ t`」|…

メ
“

リ ー ♂L。 こ障 J… 魁 ιo却 I JI■国 ぃ L亀LIエ リ嶋 と角 J`(3)
どた Lひ 出 」Lミッ||ゝ .剌 |にもヽ こ〃 43日|ぃ L6も 工 ,`亀メ

yl“
戸 ご

」。L神Lし■ 1・ .キ 【L・1脚|.ェ ル出 lJュ国|ユ■ツ‐ 国|(ι `tぃぃぃ.メ |

♂ |♂ 6・К メ 1ム 、、スA国 lι
=ヽ甲|びし■IЬ メ,渉 ぬ綱 Ⅲメ |ご丸脚1lk,キ

…
許 島 』ムoこ ‐ 国 ぃデ エ 凸卿 IJJ。 (6)リー 国|■題 事 |

、ゝ ふ1増饉
“藤 が 準ul凸町じ島 ム.りし仰 |(いくり1許 桂 L山卿 |

ロ

ヽ
ロ

。(10
中国lc■L“ む鋼|」い |び出:3山■

こ1"」 |
A B C D St

1,S`」   | +++ ++ ++ + +++

F,146」 b rlL・
11こ

btL・ 二け :ヽB

ρ 146」し■1・ Jヽわ島.ぃ :D

ct;i 7 6ilb r1!,ll o-ir , ;-. . r+-r :A

6U Z l.^:1, .iL.:i iix ,- :C

・0ヽ LL』
こ刈 b脚 国 こゝ |り F地 6為ミ』 い い |

鮮 )`ヵL■ 札日 |■
cユ
国 1出 :2山■

"
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(Standard sarnpb)げ 4到 こ与」|:St

ifl..ttJtrii. l-2

Jl pCl rj" seL.JYl dr.lll & .tilr.ti ra s-'ul &il:+Jl di.-l arr-/l-r a.UiJ ii.-ll

+!+l elx CilJl g:r.+ cJ.cl i! ( )*-r c!r+ cf iiplll Cjlslll 61a>1 .'.t+tl dlil++ll

1! . ,ri"l+ll odci++ll eir g. qu.i *iKl A Cir"ll olS-l (/Cl ililJ+Jl Air^J inu"

. (l I) '!-rly.t+ il\.i -rlo o.s: !:tIl 61:n Jlr +L,JIL 1'U3ll

l$d.j5il gr:t:j:a &+
こヽ

"」

|
A B C D St

4Ё焙
“
」|

ぃ .ヽバム

こ 喝

…
1」 ▲

こ 喝
』・一

111.バ ▲

こ 喝

`11.‐ ▲

こ 喝

ey.l4 'or.lb ft!,ll g1, .:'; ,+- :B at'lJ Z aulS JJ""JI ir, ' r'" ,+'- :A

es: 14 e.r.!5 .it ;l iil3 r+- :D rll 7 6&lb -il,.il iiX e+- :C

(Standard sample) *flill U-r-4ll : St

: (Liquefication of gelatin) OEiU+J-t d#-3 Jtiil -3

r=l ra Jlniyl lre gl il &'il++ll d:"; Jlni-y 'e.J.,JFstll tJl A3l3l (5)*-r .L+ Cs#

L.JFSJI 1+lrE,JFr+ +.t :) .(12) r+.rl"i$t u-F.i3ll ,ri i'rlLl.ll iF.id3qll c{L3i-yl

arJul a,Fl c.r15._,p Jl L.,jl Ltrf dr ,,UrFll ,-ro , Or:)J+ll ilL^ll eL-;Yl jli! Jc
.(1f) s,r*':ll r:c a.l; rlc Jl .r+ t. rf>:t #i)++ll r.Jl.3 Jl g;+ l,iY'tJr '';ril

i-._,p, ,:,:.ll .ra1 P.mirabilis 1 E.coli J. Ul. t+ ++br gri-ll itilJ+ll l*-r .u*-i
.:.c,L 24 -18 ir.l "JZ -u!,,-

)Sl s*,l+ill OE'il++Jl gc tr.;tia $. hlt r^! L..h+l eil3l cJ"el eitJl g+.+ Ol !-j

dg.ll i.t)L- d+ u^ qfll;ill &ilr+ll go qUn ilrKl A e.rill Ols Jii J. !.l+lt i)' &PCl

cll ,-lrr ,.l!.r.l+Il';l.ll-l*$L 4SU.Slb i#+Lll ,rlFll -uJii lcr(u &bJl ,-i'+ ellr-e {rti.-r

-ir.(1t) .r-"!r-ll ,J.b,ll oir .1. dtr +ll e;rri+Jl il-.!rl ".S rl dLr: .rs dlb','tr

p_!t ..r. dC itr J*ll *F &i . ,i.q-r+lj is.y)l iJlJl .,le 
"-u-..1*:t 

d:11 '-t*'"
.r31,.:J Uml ,j"r3" r+X ij..ill iJL ,Jlc, -if ClL 6rb :--aii:.ll Jl iJ.lJl iiJ,ln^ll 

"$..l+.lt
.(2)4J'1,J1!, i+U3ll .,s.. !,Fll dF. pll c,\!..1+ rifi .(I4)nFr,lJt e-.. Jl dX. t'Jil ri-r
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●

“

 」L

へ 競 口 1酬出 劇
`Lぃ

lrL“ ご輝 |ン出

ごヽ■|ぬ■ 」い |びL:5 JJ■

こ亀
"」

|
Ilσο′′ P,″′rαら′′お Control

A ‥ .ヽ^ 」L 【 、1.ハ

B
ぃ 1`^ 」L ぃ 1、 ハ

C
‥ 1、

^ 」L 【 11、 ^

D 111、 ハ 」L ぃ 1.´

St
`,1、

ハ 」L ぃ 1.^

rJ 76」しがL・‖ctt ι=・・ヽ け、:A     静
"山

■:COntrol

Oヽ
176o」 b■ |‐ スヽ1社兆

諄`:c  μ  146」 b FiL・
11こ

山 (L・ スヽ
″`:B

(Standard sampb)ばい釧こb」|:St   p 14 6aAlb■ 1‐ `J埴出
「

→ :D

年J16」1増≦

与 L国 1社口 |ヽメ ■ J16」 1岬 亀戸 彎 ぃ |ヽ国 |も郵 |ごL」 3さ幅 CyL

J区|▲功 FIご
国 |め `L_二 僣留 J%7メ ここ 」 lc爆国 |」白 も び (7`5`3)ひ

:リロ1鋤軍よりにぃ |こさ園 |ご暉 岬 け銚島ツ1凸い

:どLul」贔Lとハ夢口IJい出|-1

♂
～

興 |ご国 |`｀ L「 |ヴぃ |びヽ |い も Llヽ Jミ■Ⅲ̂‖ こ
も国 |け゛ りい VI囁ぃ |

。(6)ル 」J■

i+,,h.lajl i,t"trru i$jjl ir.Jl Jb,3li n*,.!S dHEJI u.b.tr ea l,$,l _,rFil e.lEj :6 &+
こミ

"」

|
A B C St

oメ | ++ +十+ +++ +十+

ヽ
”

ヽ
，

び 5:B

(Standard sample)げコぃ|こ メヽ」|:St

び 3

僣 7

Ａ

　

Ｃ

年 ひ げ“甲 l olゝ書JIど Lu」 こもし」I JKlメ Bこ メヽ」IJL`」lυい |♂LこりJЫ

(α
‐Chains)日1出)“ 稲 ひ 麹Lしぃ、国|■募 。りし tJ●饉 Aこ脚 I Liり釧 |

´ lJylに_呻 上羽 |ひゝ いり qttLロリヴJこじ正メ・ 」|が兆 こ房→゙荘戸艶|´≒ ご出」 為 L

辞 1ヽ甲■リ
ー ご携、Jl亀´ よ」 ■■りい ヽ剣 そ■腱

`川
J`』 c卜h勁 響 |

。(15)、♪□1山井」|～dJ壺 11・ “̂≒■
"甲

|リーリ|
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2011`6』山」1`22 ｀
'｀

^'| 横 コ 1渋 ■

:枷 Jい|…2

藁、(A)こし出 ごLr、LI%5メ 携 ιユ却 IJ」
=光

」|りい |・い |エ

こ与」|ぃ ●光・ メ |し卜 J二IBこ与」|メ
ー

Ltt CJ B J撃り釧 LI,一

出 も が
■‐■

年 L国 |■ 1‐ ^■ ■
`Jι

び 36」IJ´ り |も・げ り |こF糧 共 も LC

し 戸 工 山ヽり IJJ。 ‐ い国 |■ 1‐ 州

“

6“ ′LtJご
び 56L」 JI喝

山嘔 ん 午 りし仰 1暉り 1許 LL山 L口|… 許 力 出 ●L‐ 回

。ゝ ♂L″り。Denaturationび」1興 |・ゝ 評 3‐ ふ` 細画 _メ=山声 ム■日|

。(16)詞 1型い・ 嘔メ |ぴ五 u日 |

‐ 日I Ll・ 4"もり 6JメL4中 ´ 神国 」い |び日 :7Jぃ

こ札
"」

|
A B C St

“

|

―
ふ _1バ ▲ 11.‐ ^ …

1.」 ^

び 5:B

(Standard sampb)υ戸ヽ口|こヽ
"」

|:St

び 3:A

ρ 7:C

gp:t+Jl dg..: .;\'iil -3
L.-.,+ O -ll vy E.coli s P. mirabilis. J-htt,,f.ri^ll i!ilJ+Jl J"-j g;rE :.;

,J i-.:ll AjEill c-#..r+Xll iCrliJl C;y.rr*rill .rs iev24 -18 a.ul"e3Z rr!^

. ,e.-re,3st e-D ar+'ur I "ll t '- .fl+ll gi: 11 &ilJ+ll l"-l g. tuJtiJti (8)*-l Jr+
..;Jra ,Jc ,,tli.+ g.ri-Jl iJr!il++Jl l*l OY fj>lt J.Il .{iil+jl csts 65L.ill 6.+ Lrl

1.6+13-J ,ll rlll dt (L.rrl5 r*lylt ,,:t--!t) ,.lr+.,i$l -l' (,-'!.relu<ll) Opt$l

_F Ot+i_r,ll 615 qri"Fl #il+-ll g. t.,;tiJl.l ,(7) ,;plt etiJ!, iilJ"ll ':l_r 
I ,,tr+-ll ;,ilSll

' y'urjl iJl. ../ , .J-.' d+Jl OtSi A e JJln,ill Ll , sr$l itil+rJl L ,j &El!. C

iI=. 4JLi U #l P. mirabi&i ,"u'Urll Ll O!..'$ ilL. .Ull,! ld ,-"rl ,rSll E.coli

a-iLll eilJl gic+ crits Jii ,(13) ir$++X dll-ll (Gelatinase) ,-.2Y k+liiy duErrJ

.larr-x, Jq il3L \p

Od3+r+X 6+tt dr:&+ ,J.:-tl d:il B eJr.tll gt dru o!E:-:ll etr ,-*

iLll .r€l rE"ll iLl,- i.ii (6) Li . ':iuar...EL:.r''ull oti.-pt .'!- ,r.ft+ll
ilL i Ll . p-# 14-10 'o;.J o/o7-4 j'JSJ+ I 

"r:,.L., 
drilJrJl -rr:r: u.

.(17) i.L 30-10 t'l,J%3 -S,fo dlurs-u+.Jl 
"r:,.ts.r 

il.lJl crils:,ii r-egJl



ワ 4F.dJrJi+Jl crlLul*,DlJ &UbFJl fEc i," idyr+Jl J#arl
ii.lrJ ih-.

a+.artrJl ;.1"t .14+r4jJl 6rnJl -1;3h a*.,!S C,Ir++Jl d** -t$il dtij :8 &+
岬 |

IlθθノJ P.″ ″αbJ′お Control

A
― ふ ひL

― ふ

B
`11.^ ひL 巾 1.^

C
`ハ .^ ひL `ハ `^

St 日 1^ ひL ぃ 1`^

■ 5:B

(Standard sample)リコい|こ メヽ」|:St

び 3:A

び 7:C

ロ

屯諄切響 ld■日 卵り |■」

(L.、 ス僣
"%(14`9`7`5)タ

リ |メ墨 ´嘔 島 響 |い国 出 YI」卸 |ゃ ヽヽ■

.勁」|♂ び 56島 。国 |め

が 生 メ b響 lc‐L%14刃
が

ミヽ■“111'スム国 1札Lll Ⅲ 」区 |工
ご

国 1出К

I夕亀副 1準 脚 1単か ひしごし ご日|●喝 JL・‖ぃ rt二▲重etLげ i“塾

い■ |メ ■脚 山ヽ り IJ夢 工・〆輝 |)」 斗 メ
"要

・。しⅢ I

島 甲晟ユ|・ゝ♪Lむ=LいL`甲日|♂IJり `‐日|ムLぃ」|`現メ|も。しL
:即|´ゎごtAll′ J・`1のL許■ ひIN興 |。 (18)亀がり|い1こ ハヽい●ヽ い 1色い

与 ■ lcヵLり 16Δ・ヽ 1ム‖出 |ヽ ■11lb(peptOnes)出
し 中 b(PrOteOse)ヵ 島 メ し `ごら JI

Ⅲ レ」区 |工`(11)い ひ ざ 甲 しが り |ぶ ぃ 準 国 ‐ YI´Lyし
`

為週 1鋤準釧 山ハIJ‐国 |■日 |こも国 |へ卸 げ執ニニYし ヽL国 1乳Lt」 |

(TamiC acid)■日|ぃ Lび リロ |りtムト1

ひ国 |け→ `´
1■とtば ぃ IJ熟撃 |ど も Lけ 上L』 ご熟゛ |こムLし ■ヽツ|■ぃ |

ι贔Lひ %9夕勢 い 島 1ヴJ♪ い |こい o喝,■日IJ‐Lぼ びL

。
(ガ ル」Jキ||ひ 酔 し

`リ
コ甲|。メツキ||こい ″Lu“ が 1屯正

"ゃ
り|

些J町婢゙ |‐L勢リメL匈」中国|ぃL“ む口IJい1びL:9山■

こ亀
"J

50/0 7% 9% St

・り≦L亀ユ| ++ ++ +++ +++

(Standard sampb)ば り釧こコ |:St

u」IJぃ |…2

S嗚 鉾 」1脚 興 |つい o卜1エ

め 」J■ ´
～
ⅢIご国|`´ 'Lal、デコ|ごユ゙ |

,

もLし脚墨コIJ鈍劃 こもし」 %5

JS― こЬt」|。 .́出K(10)
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り」|‐ ひぽりIJヽ劃″L出 い |%9ご嘔馳暉|“。国ι日|こ口 |

等二綸りυ響
|♂ oい |も も うメbJIル 結` J翼JI●L。 ■」脚 |“ 蒟 び し

。

“

)がり|―J

…
響|‐日お り卸 J枷 尊JJい|び出:10い

こミ
"」

| %5 %7 %9 St

ム」 と人
““

.」 | …
1.^

`,1.^
,1^

…
1_^

(Standard sarnple)り .り出こl"」|:St

gHtIr+Jl cj:s-i Jt+3il -3
4+L.f$ll dri)++ll 6. Lltll .:a elul C,r.+J 1;.li-ll itcf;-ll L.r -;.-a:3 ric

ij.:lJl ,r! +uas J. b:! g+f a* 'uh - eiFl P.mirabilis 1 E.coli id.jll!
, jJ+ll r^il i#1--,1 d13] eilll e:r+ "'L-1, i-U 24 -18 -o-r,J or37 'u!,1. i'-.-*

L..ull olir*r P.mirabilis'-u'urt! t.r'l g$E J- d;ilJ+ll d$ .911,! .':- iF L..ttfi.-l

g- qU":CrlJl j$lo/og.'S-l+ .-b--ll eir.Jl ;151 E.col, 
".3J,eJ. 

l{{+b:i..J. -.-

.(l t) *-r .l-r.. *p A#. l-S if$l Gilill
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ABSTRACT
The research includes studying some of Microcystis sp. algae noticed on

environmental factors (Iluminity tensity,temperature, pH, sailinty )and
effectofit on microcystis sp algae in 25 C'good growth 24.427 cell ,103/L

for the number cells and growth range 2.675 celU hour It become clear also
that good increase in growth in Iluminity density 245pE lm2/sec and through
the number of cells 42.421 cell ,.10'/L and growth range 2.872 celU how
under pH(7), The best concentration for sailinty 1.5 ppm and by increase the

cellnumber 22.529 cell x103/L and growth range 1.432 cell./hour. Observed

that by the concentration 2 
^gtl, 

phosphate and 20 mglL nitrate appeare

high and good growth through 137.744,61.233 cell " l0r/L . respectively and

by growth range 3.674 ,2.357 cell/llrottr respectively when we comparative
by the control.
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i25 bV i,-.-.rr .J J++ J'ir ,.,|-Lrt .Microcysr,s sp g,JJ,r! tr$L, (.-rUlt,

.++ -,rlr.rjl d,r+ cll"S i-l*/irlr 2.673 t^3 db- U U)iX ::..S -;f103x 'al)r24.427
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ABSTRACT
The study includcs measurements of densityrρ )of Amino acid

solution of different concentrations(range o.1‐ 0.8)mol.L・ in O.4 mol.L‐
1

Potassium halides solutions(KI ,KBr,KCl)at difFerent temperatures

(298.15, 303.15, 30815)K from the density measurements it was

cacultted Appaem Mohi Vdumes(4)and iom thお vdue were

calculated Limiting Apparent Molal Volume(ム
・
)and the ExpeHmental

S10p(Sッ
・
),Partial Molal Volume(V12)fOr Amino acid solutions and partial

moll volume limiting at ininity dilution these factors which indicate the

strong solute― solvent or ion‐ hydrophilic interaction and weak solute―

solute or ion¨  hydrophobic interaction.this results con■ 111led that ule

addition of amino acid to Potassilln halides solutions is from Solvent

Structure Maker type,which was conf1111led by the cxpansibility moll

volume(φl)values ofthe systern.
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‖       L‐ Threonine
*t'\r/t"'\.rrl"-t[

NHz

[2,6 Diamino hexanoic acid ]
L- Lysine

a*,5St rrg i=ri*rYl uaLrrJ i+*r!ijl liajl :2 r#i

ヽ

Ｈ＼

ＯＨヽ

／
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d.,Lljj+ &ils lrti (Likes Dissolves Likes ) n$ll ,,l+.+.rll ilJl l'r.lt ,r*UI &,
,,, JUI! 4{Jl-i. (l_ll*f:Cl ol.qJle + el.-oll ) .+lr-ltl (i+ti.Yl .rit--!l )+lr-"11

0! 4+lilJill .r-rrll U-1+ lJiJt ,.rljiJ tJL? i+lr-rj 6!i.3 , i-r 'i i-3- LJ+Sll Lla3L rt5

g=u.S: tl+ECl d.,l',Jlln iblt-- ,,le ,i+Li, lrAr (Intermolecular Forces) crLir;;Jl

. [6].r.!rll U' qirr.Yl

pl-E ,',.r- q*i. +;.,yyl .FU=!b 6)-!l LjHIJ i1gjdl ,rlFll c,l:15 ir;re oL!, ellgr

.Dj iF. : t- l Jl .J+llJl ,-,:'+l : l'ur ll tJYy'l p+-lt O*++t7] Dhimanl Pamer

r ulJl-r$Jl gr rr dJ.ih3ll ,;l9 dljjll srSI I ijf,i- 6jp d,L., ri iil3Sjl drlrlE

rurl( d!.- i!13s i#,3 c.l:tr t8] .l,r-f i-!, ir, \+L- drr:l ti U dJi.lsll

,-,r...- LC.I.J O,ilS 308.15 J 288.15 ej.,.- i-r,.-.p rjc i++Yl ei"L-!t ,,r"'+J lg-rtgi"ll

&L15 l..s. c,srt3 qrlJ. -elr,o eJ ,y cJihill & dljill crslr i,..pllll .Ul'rll frF-ll

r.tc, rJlrJF-ll 
,'uiJ.ri C)-l .!11-. qf .t++.Yl g-f"-!: 

^Slrjrrll ,rlr.ll [9] 6;.1 r-l2r

rJ"ilb i..pl}Jl 4JtL^!l fJF-ll r'rr.-- erF OilS 313.15 ,308.15 '303.15 
-U!- crL.-;:

i+sjl 3'cJll fri^lr gr,1l cr- i++Yl ,;"t-=!t i!L;! Ol ,+ dL!]l c'Isl {,Jr^ll
',li ll

d-JI r#lru rb"Il

LiJrr Li;tr i-r.-.2:3 dJ--Jl i il^,3-^ll 4+lJ.'Sll rlJl i-c-5^;..+ (l) .lr.*:t *r-J
甲タコ |もり |げし群メ |

岬 |´
`出

出1準甲 |・い|:1い

▲

４
ヽ

ij++.Jl ,sJ,.iJl f*l %'catiitl L.3.r 151Mowt/sハメ1こ」 ■
"鋼

6口lげ |

BDH %99 74.55 Potassium Chloride

BDH %99 119.00 Potassium Bromide

BDH %99 116.00 Potassium lodide

Fluka %99 89.01 L‐Alanine

Fluka %99 119.12 L-Threonine

Fluka %99 146.10 L-Lysine

0.6x10'6 ) ._r.* 4=6lrJd d-.-J3 .d ur::l * 4ltJl .'J.-ar3 1JI"t .t' .l^':.".11 cUl-l
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6tr.'.r.t .$e tJr-tirijl LihJ-L0J +5wt ,.pt .otl d iri#Yt uit^ryl rl}+J si-Jl os,t-lt L5r

=二

資t^ibじ、

脚 |  _ヵlごL日 ニヽ

リこメツ|)4‐YI´|^ツ1瀕 1~メ・■ (0.8-0.1)`■ メリ|ひ 11■…

…ど り 1由|」Lひ φゝ 0。4出し ♂ ぃ11´J勧』事 (“鯛b゛゙ |

士 J」 遇 電■ (SartOdu→ び げLル J^‐・ ・ヽ 』も (KI,KBr,KCり
。渉 0・0001

亀出』|げリ

b卜 山Lっぃ .ヽ、 』 ご画

・ ・
YI“-1、 日1岬国 ‐ 国 |げい ´

(Digital Densemeter Anton Puur)jい 」1ム・1.“ヽ♂ふ (308.15,303.15,298.15)

め 許 ふ 」 1出 J。 0。 1± J石 ハ出
`頃

か 占 ■ (MOdd DMA 60/601)
脚 (t)Ⅲ げい諄 ″ 出も←)ぅい IⅢいい|～ ´伊りぅい 1酔 ←)甲■コ|

工刺 し五 社仰 1嚇劃 社ぅ。じ」 ♂甲 |げ上 ,じ即し,L‖ ひ一

り 1枷1静 部́ (308.15,303.15,298.1動
た  == 

祠

…‐‐¨―‐‐¨‐‐‐¨¨¨‐‐‐‐‐‐‐‐……‐¨1

,いし o国 甲ヽコ |“j tAtt J twacr♂
邸 |。非 ,い し ,t411亀К ρス″Jρ″αιθr J J

事 Ⅲ スツ|´は 1`硼L亀 ヒ ■ 甲Lニ リぅい IⅢも■ ♪L“
♂い1許

p-kxt
:■3ツ 1地oL」|ぷ み4なも」|

…2

r.1)lr,j-- oS.rtl., j.ic. 6u.r$ll 4r./ 6jj,.:yl dj,,,ij a:l -frJL;+Jl ..r_r

. jk+Jb 6rr+!t g+ gr!=

i,alU"ltr dlrjJl
L-Lysine ,L-Threonine, 1- ag.Yl e-t-..Su .+J.,Jl .rLldl i-!Jl ,rA # e,

-i6" l, 4+l-l ( KI ,KBr ,KCl) l-l+t:3r.,Jl c.,l'..,11a O. qrYr. 0.4 dJl-.- o! Alanine

;'l.n crl=:,lr .i._r l--,.,1 .,1r. ( 0.8 ,0.7,0.6 ,0.5 ,0.4 ,0.3 ,0.2 ,O.l) Lrr^ll n--
;"t"-!l 4l1J 'J Jl i.iEslt € (2).1_r.+Jt ir#j ,',..- oils ( 30g.15,303.15,29g.1s)

. i-.bJl ''S ir:.,.Y|

二 l

ヽ
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L-Lysine ,L- i++yl uitaryl dJJts.J P (gtn/cm) iit3Il # :2 &.r+

KI ,KBr ) fs*"ECt sl+ll^ ir gp&" 0.4 d$ts ur Threonine, L-Alanine

Oils ( 308.15,303.15,298.15) ;jF 61r..,1.l $e ( ,KCl

6:1.,-16- rllF r;+ECl c,l"-,lla dJL- i ++ryt u:L-!t iiliS gl (2) Jrr+JI u.liJti
: llXl Jl*L,ill ....,.^r : '].,rll !' i$r^Yl u-L.$ i,JYll jSLn]I

L-Lysine > L-Threonine > L-Alanine

ヘ

P lgrn/cmt1
M

(mol.l
,)

Alanin(汁 KCI Threoninけ KCl Lvsine+KCl
298.15 303.15 308。 15 298,15 303。 15 308.15 298.15 303.15 308。 15

0 1.0162 1.0133 1.0094 1.0162 1.0133 1.0094 1.0162 1.0133 1.0094

0。 1 1.0187 1.0159 1.0136 1.0210 1.0179 1.0142 1.0228 1.0196 1.0157

0.2 1.0209 1.0183 1.0162 1.0256 1.0226 1.0187 1.0290 1.0258 1.0219

0.3 1.0232 1.0208 1.0183 1.0304 1.0269 1.0230 1.0352 1.0322 1。0285

0。4 1.0255 1.0232 1.0208 1.0348 1.0311 1.0276 1.0416 1.0385 1.0348

0.5 1。0277 1.0256 1.0233 1.0373 1.0359 1.0321 1.0477 1.0452 1.0410

0.6 1.0303 1.0281 1.0257 1.0420 1.0404 1.0368 1.0539 1,0514 1.0473

0。7 1.0331 1.0305 1.0283 1.0462 1.0447 1.0411 1.0605 1.0576 1.0534

0。8 1.0356 1.0331 1.0309 1.0507 1.0489 1.0459 1.0665 1.0632 1.0599

M
(mol.l-

,)

Alanine+KBr Threonine+ KBr L ;sinsf KBr
298.15 303.15 308。 15 298.15 303.15 308。 15 298.15 303.15 308。 15

0 1.0224 1.0184 1.0164 1.0224 1.0184 1.0164 1.0224 1.0184 1.0164

0。 1 1.0248 1.0209 1.0190 1.0270 1.0230 1.0212 1.0287 1.0247 1.0227

0。2 1.0273 1.0235 1.0215 1.0312 1.0276 1.0257 1.0349 1.0310 1.0289

0.3 1.0298 1.0260 1.0240 1,0358 1.0319 1.0304 1.0408 1.0372 1.0353

0.4 1.0321 1.0283 1.0265 1.0401 1,0361 1.0346 1.0471 1.0431 1.0416

0。5 1.0346 1.0306 1.0290 1.0443 1,0411 1.0392 1.0534 1.0493 1.0479

0。6 1.0370 1.0331 1.0314 1.0485 1.0457 1.0434 1.0597 1.0555 1.0542

0。7 1.0395 1.0356 1.0340 1.0533 1.0505 1.0476 1.0659 1.0614 1.0604

0.8 1.0421 1.0381 1.0364 1.0580 1.0549 1.0518 1.0723 1.0679 1.0670

Ｍ

ｍｏ‐
．
ゝ

A lanine+KI Threonine+ KI L vsinef KI
298。 15 303.15 308。 15 298.15 303.15 308。 15 298.15 303.15 308.15

0 1.0394 1.0364 1.0321 1.0394 1.0364 1.0321 1.0394 1.0364 1.0321

0。 1 1.0420 1.0389 1.0347 1.0436 1.0410 1.0367 1.0457 1.0427 1.0380

0.2 1.0445 1.0414 1.0371 1,0484 1.0456 1.0408 1.0516 1.0489 1.0437

0。3 1.0470 1.0438 1.0396 1.0529 1.0498 1.0450 1.0582 1.0558 1.0500

0.4 1.0496 1.0463 1.0419 1.0575 1.0540 1.0494 1.0641 1.0613 1.0562

0。5 1.0521 1,0488 1.0445 1.0623 1.0588 1.0537 1.0703 1.0673 1.0624

0.6 1.0545 1.0513 1.0470 1.0664 1,0630 1.0579 1.0763 1.0727 1.0678

0。 7 1.0570 1.0538 1.0496 1.0710 1.0672 1.0623 1,0809 1.0789 1.0737

0。8 1.0594 1.0563 1.0518 1.0758 1.0718 1.0664 1.0902 1.0852 1.0800
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」工 僣押t口IJ岬 神 口1脚ヨ |´ 犠 劇 ´ E｀|´ロ デ ロ |も口 1亀島 |

latt^bじ、

二 |

・
口 |●■ゝ 碑 Ⅲ り い |ン・ l」WIジ巡 』 出ム崚乃 興 |もう6。し げ 出 職

1よく̂
‖ 」国|♂ ,国|こ■ズ Structure BJk Wtter)。国♂ |、≦メ|♂ い

。[10](I)enSe)

事 Ⅲ ハツ|“嘲 岬 日 仇 げ 出 |ご口 1戸鐸 1甲|一 ´ 種国 1凸しい い J

勢 山ヽ鴫 。工 (KI,KBr,KCり rタリ 1山IJL酔 ψゝ 0。4硼L♂ 社も』

[11]■WI電刈 |ごゝ ぃ 18Lミ A

仇 =券
(1°

°°+″,M2_1000) __

-,b-lJl ,J.lL. Glls p air.Yl g,.t-=5f ."$+ll dnll M , (fs/,lr-) ,_lrJl :.;JiJ3r m

'i-l^lloll lrlyr"Jl l-n-:t .;l r', UJ3 ( er+t:Cl crlqJb .l-5J...) cr;r-ll UES p., .;+Yl
-303.15-298.15) a-,;lptt crL.;r.!l r:. n_*-13:,ll sl'' jll^ 4.. i+J.Yl u:t---!l J--,JIJ

(3) &+ll ,J i,r.ls (308.15

L-Lysine,L- qi.y1 u:tlryl #tr.J 0" a.lUiJl qJ{dl f-l-Jl # , 3 &+
KI_,KBr ) fs+*Es+Jl eJ.trJ-tn ix gi.;ls" 0.4 #tri d Threonine, L-Alanine

Oils ( 308.15,303.15,298.15) ;jF d,Lr;.r se ( ,KCl

1cm3/mot ) 0u
Ｍ

ｍｏ‐

ヽ

Alanine+KCl Th 'eonine* KCl Lysine+KCl
298.15 303.15 308。 15 298.15 303.15 308。 15 298。 15 303.15 308.15

0.1 248.53 219。 87 181.76 277.64 277.97 211.08 303.75 275.29 237.45

0.2 167.27 153.15 134.31 196.05 196.62 163.40 221.81 207.91 189。 42

0.3 140.06 130。77 118.37 168.50 169。 18 147.18 193.92 184.86 172.80

0.4 126.35 119.48 110。29 154.48 155.22 138。 81 179.56 172.93 164.07

0.5 118.06 112.62 105。 35 146.03 146.62 133.58 170。 63 165。 38 158.51

0.6 112.44 107.98 102.00 140.12 140。 73 129.93 164.39 160。 12 154.53

0.7 108.36 104.61 99。53 135.80 136.40 127.20 159。 68 156.14 151.47

0。8 105.26 102.02 97.63 132.42 133.06 124.99 156.01 153.02 148。 94
M

(mOl.「
1)

AlaninetKBr Threonine* KBr Lvsinet KBr
298.15 303.15 308.15 298.15 303.15 308.15 298.15 303.15 308.15

0。 1 309.80 270.60 250.71 338.68 299.61 279。98 364.58 325。 65 305。89
0.2 197.46 178。 14 168.34 226.01 206。84 197.20 251。 57 232.53 222.87

0。3 159.87 147.18 140。 74 188.13 175.59 169.26 232.61 200.93 194.63

0。4 140.97 131.60 126.84 168。 96 159。 73 155.07 193.83 184.74 180.08

0.5 129.56 122.18 118.41 157.27 149。 98 146.34 181.79 174.69 171.02

0.6 121.88 115.82 112.73 149。 33 143.33 140.38 173.49 167.72 164.71

0.7 116。 33 111.22 108.60 143.49 138.43 136.00 167.35 162.55 159。 98

ヽ
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L―Lyshe,L― Theonhe,L‐ ■≦ yl´L山 ム 戸 」 0)む岬 l“ L銚

の L工 L(KI,KBr,KCり 。タ リ 1由り ｀

“
“

ゝ 0。4JL♂ Alanine

■tLllが1出も鋤 』 事 事 YI´医 |ゝこ_』 ψり |タリ 16も げ 出 」JYI

」L翠 ■ K夕ιePり |●|■L仰 L´ ■事yl´広 I` ⅢI]た‐

“

準 日|

も 。6も ぃ 謬 |“■ (卍 り |・り い o日|)甲興 |“ 評 YI ・́国 |`曝

tゴ
ロIJ=L」|ミハ |び口 1戸 二Lげ式JJ一 ‖LI[12]現口 |

L‐Lysine>L¨Threonine>L‐ Alanine

KI,KBr)卍 り IJLび い
"■

日 げ い 酔 亀爆 LJ ttyl“
`国

|―

型 |り即bむ国 岬 |メ 1標 L脚 1出。

“

メ J島 (,Kα

[13]響 1電週 lδたい』b(3ノ」1ぷ均IJ区)●い り脚

Q,:d"'+q'.,,8
〓Sν

*望
L― JLび

“

‐ mげ ぃ ノリ
、へ』

嗅ハu釧
亀FちJ甲 トム

・
」 ‐

び酔‐ Шげい ヵ
…

|≒島 ♂ |“ ムヽ副許 菫警 Jq押1出 |

榔 ソ|♂ 墜 √ 出 Lム ●→ ´ MぉsOn私L許 J‐ yL」.こ

"|_醜
|

‐ Sッ

中
Jφν

・
JゝⅢへ

´ (Lcast Squares Method)c■ 」l・いメ |ム島■ J(5メメ )

(4)ιいギIJ中

0.8 112.12 107.72 105.47 138.99 134.65 132.60 162.53 158.42 156.21

M
(m01。 1‐

1)

AIlaninett KI Threonine* KI Lvslne+KI
298。 15 303.15 308.15 298。 15 303.15 308。 15 298。 15 303.15 308.15

0.1 477.29 447.99 405。23 505。40 476.05 433。 72 530。83 501.46 459。22

0。2 279。99 265.54 244。46 307.90 293.45 272.65 332.88 318.53 297.87

0.3 214.07 204.58 190.74 241.72 232.25 218.65 266.38 256.99 243.57

0.4 181.02 174.01 163.78 208.39 201.42 191.42 232.73 225。 84 216.01

0.5 161.11 155.58 147.52 188.19 182.73 174.91 212.22 206.85 197.71

0。 6 147.76 143.23 136。 61 174。 59 170。 13 163。 75 198。 31 193.97 186.18

0。 7 138。 18 134.36 128,76 164.73 161.00 155。 64 188.26 184.52 179。32

0.8 130。 94 127.65 122.84 157.21 154.03 149.47 180.23 177.24 172.81

133

こ



-
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αЮ

躙

41X

4躙

2節

,Ot

O

0      0,      0`     06      03      1

√

J KBr(D J KCl(a)脚
“ ´ 凍 」 』cル国 φυJ AIC“ 後爛 :4諄

■ヤL動い`リ
エ KI●

)

ホ

卸

鰤

"

九 ‖

1"

関

0

a

O

コ

卸

ψ ν:

1●

l●

D

0

^

0       02       04       06       13       1

√

0       12      04      03      11       1

√
団

600

m

九

m

m

l"

0
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に
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“

脚
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ロ `鴫
」工

"牌
り IJJJ神 口1興 |´ ●バ |´に

'|´
暉 押 |も国 14■■

鳳 鏃

-1

L‐Lysine,L‐ Threonine,L‐ も■村IJ生己ЧごりL」 島
・
J

凸鴫 』工 (KI,KBr,KCl)稗甲L口IJ典 ぃ ψbO。4

仇
*´

●出:4山■

柳L´ Alanine

"

ヽ
ロ

硼 L♂ Lb』 事 社刈 |ヽ■ YI“は 1`瀕 神LSッ
Ⅲ

戸 」 (4)JJ却 |い L銚

,303.15,308.15)嚇 、6鴫。 ‐ヽ(KI,KBr,KCl)出 り 1出い L酔 φゝ 0.4

(78)[14]♂しみ ■も」げ」|,日|メ ιこ劇1望コ|こ´出も♂K(298.15

■L～ 夢■♂ 型 Lっ島 ♂ !ヴ 勢゙ |二 ,cLが■ LL仁 二雹 |」|ご底 |ゝバ `'11ヽ

り ■ ヴ」1醜|~醜 |び 酔 鋤 1日1小 JIヴ挽 |■,ひ‐ げ い ‐ い 出リ

玉 も .神LJ毎ッ ム

Ⅲ

評 」 L挑 ■ Lム゛

“

メ ⇔ レ |ゝ 神 LSッ
評 が よ留

Julよ止」|

L‐Lysine>L‐Threonine>L… Alanine

― び い コΔい 山|メL♂ Alanine“ハL♂ ごLaり学 H“ メ ♂ 』も

脚

“

Lち
～

―
一 国 6。し ち 中 び ぃ も 島 ,国 6oし も 中 _脚 ‐

ワ

鼻 (30&15,30■ 15,29&lo b

Temperature
IK

Alaninc+KCl Threonine+KCl Lysinc+KCl

sッ

中

に″
|′21mο′り

φ ν

Ⅲ

脅″
3?ル

,ο J3/

2

Sッ
・

脅
“
イルθJ3/

り

ψ ν

Ⅲ

脅
“

;/2加
。J3/

2

Sッ
・

に〃
ヨタルο′3つ

ψ ッ

キ

“
“
・′2′mοJ3/2

298。 15 -219.14 282.03 -222.46 314.26 ‐226.97 340.00

303.15 ‐180.32 247.53 ‐222.14 312.65 ‐188.14 305。 71

308.15 -128。80 201.67 -132.26 232.27 ‐138。 50 260.12

Temperature
K

Alanine+KBr Threonine* KBr Lysine+ KBr

Sッ
・

に″
3/2/mο′3つ

ψ ν

十

脅
“

'/2′mο J3/

2

sν

中

に
“

3?ルフο73/

う

ψ ッ

・

に
“

3?ル。J3/
2

Sッ

キ

脅
“

/ヽ2′
mO′

3つ
ψ ν

*

脅
“

,了21職
。J3/2

298。 15 …302.27 355.81 …305.72 385。90 -316.62 420.03

303.15 2̈49。 11 308.61 …252.75 338.92 ‐256。 66 366.33

308.15 -227.17 284.67 …225.88 315,19 ‐229。 92 342.61

Temperature
IK

Alanine+KI Threon ne+KI Lysine+ KI

Sソ

Ⅲ

脅
“
・21畿ο′り

ψ ν

*

脅燿
|′2′
磯。′

ノ

2

Sν

Ⅲ

脅
“

;等
°J3/

ψ ν

ホ

脅
“
・21ヽο/

2

Sν

*

脅″・
21mο′3つ

九
*

脅膨・
′2′
mο′ク

298。 15 ‐529。36 557.47 …532.61 613.57 -536.58 613.57

303.15 ‐489.62 522.19 ‐492.60 578.13 ‐496.43 578.13

308。 15 ‐431.66 470.70 ‐434.88 527.49 ‐439.72 527.49
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l-ip Alanine 
"1a,.lJ 

0"' g ul--ii d13r,, elJl crBlBJ qr.tJpsJl u.a!ilYl rl+ h+L

0-,"'lfti 6:s Threonine ,.'a.1-- i.j! i-eJ.+..J 911 ++Li i.eJ^-i H Lr-^r*,

ir,J^+- - eLll i+.,. i.cJ^;.o Li e g!,$b-l elll i-r... :cJ^-. - ell! e;.-4c-5r.+ gf

,r-!;StJl ,*-l eL^ll i j- iiJ,"- - "Ul iJ.- i-eJ,.+- ,'.LSlj O.SI elJl6:l--
t+

"p,^l-J 
Q" ,;-!;rl-5 .JElt, qr,LJESll uFLii-yl J+16 ,,.lc Jhn- ,rlli I ffu'sonine

gLi Lysine .,rNH2 ;g'-!t i-e-;,.;-, H ur:r.r., (-Di iF" lo-.)j 1--rr,' Threonine

gl--ii 
"Jr 

&: Cl ,1ll i.,.. ieJ.- - elJl i+.- icJ.+- ,-.1$b c+ 6U-.J.ll .'{J,rri.lnll

hAJ i*!Jl + +-.,i.,.yt 4"L.'!t q+ .1. jisi il"*.-ll cUl ,:l3r; gp $rlrJ,csll g-Lii-:lt

S,' oS rlrj! ,!f, 0u. pf ul Jo.)E 4IE i.+ Cpt Solvent Maker HrJ,.ll .rS.. -lil qrJ-

KI) e:*-ECl ol+lkl qtJYr. 0.4 LLll= + i!,,St ''ri i.syYl ,,:t--!t eF+J IJ-r ,Js.it

cJJL.+ i+jl.Yl .r:t--!t ) dJtj';+Jl .t-.J rsJ' d..3 Cl -ulFll i-..;r ar1,-.1,; ( ,KBr ,KCl

C g.34 1". ili.h3^ll oLrt;pJl ,a; i;3.il.ill ,-rr.Jt ,,Je LJi3ll dXj, iF (el-ECl crlrrl. tr

rl !=-,h. - -.rlr.c f-5,., 0^ ."!$l3l rlrjb (0"' ,tt -;,:) rr+ - qrh. ?t 6.olitltl 6,1. ir

,-'.bj,l3l .r dh+ ,,Jc, 'ulFJl r--.-.p 1tii-21 Ji..3 iJlJl ,r.r i ,il ( S, aL4 ) asl - O;l
.[15] Solvent Breaker r,+r-ll HS.IFI *+lt gCt r_r.

H 6r.- .l' JS 4-,.bJl r+ i^3)Utt iiJ.ll g;"t-.'!t is{ c-tltihill!-.).i i-itl.3 ia5 ir,._,

Otls (308.15,303.15,298.15) a_l- c.t..;ll rb (IA ,KBT,KCI) pr-l3Cl crlr,rl.b

Oj Jl .,, ..- dllil JSll i .j;Jl J +:lt 6. te.ll .,Jc ArS ,*:Jl , ..xt1 #l-i . ;,r;l lr r.r^

.[6] aUrlt*tl .+;:t
.t17] i..li.Yl 

"61^JJ 
Vr.z i.3->Jl tlt-;.Jl ru'+-ll .-rt.- 13 

iilKll clLl+ ir t:..L
r, _ 1000+m Mz _____ ___ Aa

p

,J-lL- + i"ri;.Yl git--!t ) ,l-1.-lt iliis p, ,:,1il1 ,,.r,.Hl aiJl Mz , ,.rlroll +;Irl-5r m

(5) ,.lirrll dVr.z als c.,il C+- (er;-ECl ol.ul.Lr qrYi.0.4

L-Lysine ,L- 15;.yt ult-e)U ( V,.., ) i.t$t 4+l'{dt il+rJl # O+l :5 fus1Jl

KI ) fs+-ECl ,3t+Itr ir gi.;$" 0.4 dl..Jl-. rl Threonine, L-Alanine

iis ( 308.15,303.15,298.1S) irt. etJ rje ( ,I(Br,KCl

ハ

ヘ
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€Lr.Jr $e tJr..UJiJl ellJ-tgJ +5t"tt 4gt-.:t ; +;yft u.bta.ll ur+J 
'i?sJI 

,gJ.Jt L5l
iirr. rjr.

L‐Lysine ,L¨ Threonine, L‐ 亀ニゴ洲 ´ョしよ油 yl.2(響 」 (5)あ郵 1酔 Lヽゝ

嚇 出ヽ鴫 。工 (KI,KBr,KCl)卍り 1出IJLひ φゝ 0.4瀕L♂ Alanine

ぬも」q■ツ|(ル1ヽ‖φり |ム製 16も げ J夢 ♂K(308。 15,303.15,298.15)

許 勧 』単‐ Ⅵ´曲 1出 年 (1助 び i凸鴫Δ♂羹 |ヽ 押 |もう

び IⅢ 酔 Jい ぃ |工 (cPり IJL+,t41り ‐ ♂
凸b脚 い 。L早 ■ が

酔』」,園 ごメlψり |♂IⅢ メ1事」げ興 lφり |がIJも脚 |い

岬|ヽ ‖≒事YI“ばマ1亀LIぃ ■Ш■メ1甲り ||リコ |が 6も 」■― こ脚|

」許 も |ヽ (5)あ即|が 6o分メ142戸 。ユリし|ヽ 斜牌甲 1山1郵り尋tAll

・[11]」 ψ コ |こメ|い 。国 1望争 古
等■

ylぃ 国 1亀LI

[19]■マ1増。Lll♪ムひ ご炉 |夕伊 |ル 42ご興 |ごが い JI

4,2=イ +/2,0″ +/2,2“
2+ち

,2,2“
L~~~_____― ―――――――一―-5

（
じ

』́

V

― l

(m01.1
■
、

298。 15 303.15 308。15 298。 15 303.15 308,15 298.15 303.15 308.15

0。 1 990。 34 993,11 995。 30 990。 95 994.04 997.74 991.93 995。 09 998.94
0。2 996。 93 999。 56 1001.65 998。 22 1001.07 1005。 11 1000。 24 1003。 45 1007.37
0。3 1003.51 1005。 93 1008.49 1005。 40 1008.65 1012.90 1008.70 1011.75 1015。 60
0.4 1010。24 1012.57 1015,08 1013.00 1016。 2` 1020.50 1017.22 1020.41 1024.22
0.5 1017.15 1019。 33 1021.`9 1022.78 1023,39 1028.21 102`.07 1028.68 1033.11
0.6 1023。 71 1026.06 1028。 55 1030。 37 1030。 7` 1035。 97 1034.95 1037.64 1042。 14
0.7 1030,14 1032.88 1035。 29 1038.65 1038.43 1044。 15 1043.68 1046.86 1051.42
0.8 1037.02 1039。 68 1042.12 1046.64 1046。 27 1051.97 1053。 16 1056.81 1060.56
M

(m01.1
■
、

Alanine+KBr Threonine+ KBr Lysine+ KB
298.15 303.15 308。15 298。 15 303。 15 308.15 298。 15 303.15 308.15

0。 1 984.35 988。 12 990.03 985。 14 989.00 990。 85 986。 13 990.03 992.00
0。 2 990。 59 994。 37 996.38 992.64 996.22 998。 12 994.34 998.22 1000。31
0.3 996.95 1000。 78 1002,79 999。 94 1003.87 1005。 34 994.21 1006.73 1008.68
0。 4 1003.53 1007.41 1009,23 1007.64 1011。

`4
1013。 25 1011.54 1015。 65 1017.20

1010.08 1014.18 1015。 76 1015.47 1018.78 1020。 83 1020.09 1024.38 1025.86
1016.72 1020,77 1022.51 1023.50 1026.43 1028。 87 1028.84 1033.25 1034.67
1023.42 1027.50 1029。 22 1031,06 1034.05 1037.13 1037.81 1042.`5 1043.76
1030,0` 1034,35 1036。 18 1038。 77 1042。 10 1045。 46 1046。 74 1051.55 1052,63

M
(m01.1

■
)

Alanine+KI Threonine+ KI Lyslne+KI
298.15 303.15 308.15 298。 15 303。 15 308。 15 298。 15 303.15 308.15

968.01 970.86 974.91 969.31 971.72 975,85 969.87 972.71 977.12

0.2 973.97 976。 97 981.06 976.03 978。 72 983.30 978。 12 980。 70 985.72

0。3 980。 12 983.26 987。 28 983.09 986。 10 990。 83 985。 91 988。 17 993.92

0.4 986。 25 989。 46 993.74 990。 22 993。 68 998.22 994.42 997.15 1002.27
0.5 992.55 995。 80 1000.04 997.32 1000。 73 1005.94 1002.77 1005.88 1010。 79

998.94 1002.16 1006.51 1005。 10 1008.54 1013.80 1011.55 1015。 28 1020。 29
1005.36 1008.68 1012.93 1012.55 1016.42 1021.58 1021.87 1023。 98 1029。 45

0。8 1011.98 1015。 16 1019.83 1019.88 1024.08 1029。 73 1027.51 1032。 75 1038.41
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♂ 1弓Ю評許 二‐ 42'いり1'り1碑 脚 l二 (6)亀Ш l」たい

_も (8,7,6)J輛 |´ 苺」 IL脚|あ ´

“

YI´雌 せ` 』ヽ押 |

^

ｍ

ｍ

呻
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0ご卜 事騨 1み国 押 |メ 1許 ly121びJ脚 餞 |:6昴
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t050

4040

40m

m

71。2 
総10

t000

蜘

980

970

蜘

0    02    04    06    00    1

m

0ご卜 ´押 |‐日押 1脚1許 口 びり 戸 |。し 18‐
1=tょ ▲

動ぃ●LJ● ま KI(→ J KBr(b)J KCl

L¨Lyshe,L‐Threonhe,れバ |´嘲 ■.06い Jヽ枷 碑口 |´ :6山■

工 (KI,KBr,KCl)げり 1由IⅢ Ⅲ ψし 0。4♂し ´ L‐Alanine

鼻 (30&15,30■ 15,298。151鏃
`ぃ

L-Lysine ,L- iJr&yl ,J-1..$ 6Jr.r-ll .ti-j+Jl !l',L.Jl l-n--lt O( 6 ) dJl+ll u. J;.)tj
,:, ."- rl{F .r+B i6; g'.J 6j!l i.-._,p art; 4." &li cE ,i,l JlU,3 Threonine, L-Alanine

c,lEll ilJ,ill 6ir ilpl3Jrll +Jb

KI< KBr < KCI

',rJSll 4#I{JES OrS! dl$r +rrJL ''l . Cl H t-,rti. .uJSll i La).cl .} OrS: C.F

e-l. iF'.'lfE a|r^F ,3J' p+ECl 'r,JS c!.;rl-; ,,.b d-.3 JW, .,Je!l c+ irrs
[20] .-3+- L e .t l hAJ l-!Jl + .{J+.Yl ui.L-!t gn+J ,-set -r+rt - ,r*l

一́

^
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720(cm3′
mOri〕

Amino Acld
KCl

298.15 303.15 308。 15

L-Alanine 63.59 63.69 6386

L-Threonine 71.37 72.54 73.22

L-Lysine 82.24 82.33 82.41

KBr
298.15 303.15 308.15

L‐Alanine 63.17 63.59 64.14

L-Threonine 72.30 73.49 74。 12

L-Lvsine 81.70 83.20 83。7

M

298。 15 303.15 308.15
L‐Alanine 61.68 61.96 62.40

L-Threonine 70.`7 72.64 74.06

L-Lysine 81.22 83.08 83.61

―

“一 螂

一 調
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6tr.-;.r & fJ.r-EJiJl ehJ-1.6J q:Ut ,jgt-.tl d 4j+.yl uEt.ill oe+J ,r.isj O3,t*tt L5r
ijtrii iJ.!.

rer,l

DLi .t- 4& !j+,ill JS.J 6,!F=ll i.-=._;r 6-;r,'- Jl LylJ.Il 4+1.r,3Jl l_n-lt sJ,H,3ll L,l

[21]4-,1)l i$\-ll

Q' -- a + bT + cT2 ----------7
qU YL ,rJJ . ilir',t1 sc ,Jj+ll .Jll r$Jl rb.Ji os.J lx oilsl! i:bJl i--.-lr T &5
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L¨Lysine,L‐ Threonine,い |´L拠 ψ:凛戸‖げ脚n`=J´ :7山■

工 (KI,KBr,KCり げ L口IJ典

“

0し 0・4瀕L´ L‐Ahnhe

,.i!i. iJlp c,gr

ψi c.md・ .K力

AInlno Acld KCI KBr KI

L―Alanine -7.988 -7.742 -8.608

L-Threonine -7.999 -7.171 -8.647

L-Lysine -8.036 -7.114 -8.677

L¨Lyshe,L‐Theojne,L― Ⅲ IYI´曲 φ:戸 け 」 (7)あ却 |“ L銚

嚇 山ヽ嘔 。工 (KI,KBr,KCl)碑り |・IJLひ φゝ 0。4Jし J Alanhe
亀LI」 J・ ≦

"|ヽ
[22]■LL伊 ど♂聾神L部 (308.15,303.15,298。 15)

:掘  1道バ 螺 製グ
L¨ 督■ YIい 国 |)山口 |～単 却 Lご ‐ 日 J→|び■ LfJ`(22)J(21)“

(KI,KBr,KCl).Pり |・り L」 L´ Lysine,L‐Threonine,L‐ Alanine

:ユ い

げ (KI,KBr,KCl).牌 り |`|コLみ 甲゙IL― 甲IL」 崚 |… 崚 に,L-1

(C00‐J NH2+)ごゴリ|“L」 亀メ」」|もり |

(CH3)嶼 1亀り 中 Jび 口|」|`り L碑 o国 へ学 ォ L静 ″ め に ぃ L-2
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(
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♂コ l」
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‐ の 場 Ш́lり1・ q戸
"。Lメl副も」1智ル脚 Lヽ

2011/5/29:dメ ldりこ 2011/4/13:絆ヨ|ロニ

ABSTRACT
This research includes the preparation and characterization of new

copper(Il) with mixed ligands including dipeptide glycylalanine and
semicarbazone ligands (benzoinsemicar-bazone_B'SCHr or acetylacetonese-
micarbazone_ASCH2) using classical and microwave methods. The resulted
complexes have been characterized physico-chemically. The study suggests
that the above ligands form positive ionic complexes having general
formula [Cu(GAH)(SCH2)]X2 or [Cu(GAH)(SCH2)X]X in neutral (or
slightly acidic) medium, (X=CH:COi or NOr. Hexacoordinated
mononuclear complexes have been investigated by this study and having
octahedral geometries.

Solid complexes have been inadiated by laser ray type Helium_Neon
, no effect have been observed on the complexes, this means that all the
complexes are stable and are not aflected by this kind of radiation. The
activity of all the complexes have been evaluated by agar plate diffirsion
techniques against five human pathogenic bacterial strains.' Staphylo-coccus
aureus, Escherichia Coli, Psudomonru auruginosa, streptococcus Faecalis
and Proteus mirabilis. The complexes [Cu(B'SCH2)(GAII)Ac]Ac (4) was
found to have anti-bacterial activity against only Streptococcus Faecalis in
vitro. All the complexes have been screend for antifungal activity in vitro
against Pencillium, Aspergillus nigar, alternaria, and Rhisoctonia. No
effect have been observedThe activity of complex (4) has been evaluated on
tracc of periapical lesion from mens and womens showing significant
activity against this pathogens. Two perfumers materials have been also
screened for antibacterial activity, they show good activity against all the
bacteria used in this study. They also screened to cure the periapical lesion
they show good activity.

i,a>titt

♂ |・|≦却|い ひ ど (II)げ
1」 6やヽ 61二 ¨ 事 ち メ 墨 P'ヽ 』二 ‐

こ うし晦 … 山 い )めり 争 」 lψユヽ し(GAH)“ ylこご 思 ■ 口l´嘔 ′L‐

・‐五漁日しヽコロIL5日|がヽ■」り(ASCH2め LJい み |めヽJ」 B:SCH2

^
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t{J .ri+irrijl .;Jliijb €l$s+lJl i," eJ sle LJt Jti++Jt cu2* c,t&.i uJc -riur .J*!, L Lgr3 r#bj
u-;r -grj
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_ri ICqCaUXSCH2)]X' *,:rl1 (LJr,r6 il-:r,.) i ).,r:1.:l-r-i,-: ,-.Lr
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6。しこ)‐ 二υ`6り
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J・い |「」|`び 鼻Ⅲ響 ■工 P句 ゛」|うい 1

等墜到 こ洸 国|´

“

Llい び1」lψち 。(1)●い ιlJ・ が
ミ`・・Lυ国 |うS
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`島
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S th.jr#Jt qlilJt, stJ+Ut i,. Cir. u& r*r.tti++Jt Cu2* c,t.rt i cr& Jiur Jk LUt J*ai:
U-,rf .urj

cllri+]ll J#ai
,..rr-,l1r..ll<l *., alp-l .!E*-i 3 B'SCH2 611Lrr,;l<1n,., il^r,1r1 ) ar,,rrrq .tl glrrtt dulhr
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LirAU*l.Jl O* tr.^i3jl 4i!Li (Il)(Jltiill &hL. )tb.3-2

eJ.,r (d-r 2.5xtoi)-r culococH3)2.H2o (Jy2.Sxto-') * 0.5 6-r+

;61,;L{;^.,, it^t}+ ;,;rr(;\ll :l Cr (rlr.2.5xt0-3)-, Cr)i J*r)S +!+rll *iti grr.iS.
. ,-,lrt e dJB Ji OtjJt!.tJ-J -ir .:, i,,i. ej^ll ,j--,r+ .gr.11r=21S;.- Cr,+-l c!U;-l -rl

i{,- {r"j6..L (J.!r 500) 6J$ 1r. r,.,,JSJUl d.;s;[lr e;:l .r-i15 --bl i;Jt otJt

,',!"., r.3'- -J.{.r-rtrr-r, i;}iJ }J r.JSi c,l$+,J-.dJ',' .lrl e-+J.&16ll dll"SsJ &+
.t(l) &5ll .*,rl) r.ci"ii inrFLlU 'titll (II) g,lJl

iJAr.Jl cel.rir..ll 1*!j.Jl U,.{, irt Jl Jj.;El :1 &nrJ. l

Ac=Acetate ion,N03‐=Nitrate ion
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Kッ |ルしげ≦・〆25歩

oLも Ata.go nluminttion,Atago Co‐LTD,Japanび ぅしぃ ハ
ミ1-い 0ゝ。10‐

3

等→_」山
壽 ぃ |こメ 1甲1-″ ゝ 」 φり IJ…くN111-L■ ″ ♂ げり |lh“

も 。工 ←い 1副 調 1到

…

ILヽ
の J」枷 ‐ 日 |げぃ ´ .J蜘
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[Cu(B'SCH2)(GAH)AC]AC 80.25 7-6 0.3660 0.6745 C<CH3C00)2・ H20 1

「Cu(BISCH2)(GAH)AClAC 76.92 7-6 03660 06745 Cu(CH3C00)2・ H20

[Cu(ASCH2)(GAHvACIAC 7-6 0.3660 0.3936 CくCH3C00>・ H20
「Cu(ASCHめ(GttAClAC 7-6 0.3936 curcHlcoo、 .H20

lCu(B'SCHJ(GAH)NO3lNol 7-6 03142 0.5789 CIN03 ・ゝ1/2H20

[Cu(BISCH2)(GAH)N03]N03 75.60 7-6 03142 05789 CIN03ゝJ/2H20
「Cu(ASCH,)(GAH)lN01), 03142 03379 cno.L.1/2H20
「Cu(ASCH,)(GAHDlN01), 8055 0.3142 03379 Cu(N01Ь .1/2H20
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J 1450.00 i-.j,- u.JJl r,i g,lr r(.,11 c!>.ll ,'' -'r ii;! 1 . : ru . -tcl .ol,' <rttl ;
tt+.,:t .J, unro -Ltli.t }r-fj DNH2 eLjrit S; J,! ,'.,: l'r- 3302.24-3404.00
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ABSTRACT
Cysteine complex preparation can be labeled with technetium - 99m

of a high labeling yield ( >95%). Results obtained proved thar the best
amount of the preparation reactants ( 5 mg cysteine and and 250 pg tin
chloride ) at optimal pH (pH : 8.0) with the best labeling yield using paper
chromatographic technique. Results cleared that the reaction medium at
alkaline pH (pH: 8.0) showed its optimum pH among other values studied
depending on the high percentage of the labeling yield (2 95%). Both, the
amounts of chelating agent and reducing agent have been shown no effect
on the percentage of the labeling yield. The persistence of high labeling
yield for 4 hours with a fast formation rate of the labeled complex is a good
indication to its stability and efficiency of labeled preparation. These
chemical specifications led to its suitability for radiodiagnosis examination
in nuclear medicine centers.
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ABSTRACT
The aim of this research is studying the efFect of new synthesized

nicotinic acid derivatires on alkaline Phosphatase activity (ALP)The

compound included hydrazide,and 5 Schiff base and 4 oxadiazoL obtdned

from ring closed of Schiff bases by acetic anhydride ALP act市 ity was

measured in sera of 17 women with chronic Renal Failer&75 healthy

women as control group.The act市 ity of eπりme was inhibited when

incubated thc dcrivatives with the enzyme in the sera ofpatients depending

upon the type of the compound under study(29‐ 65)%the percent of
inhibition increased(34.7‐ 69.9)0/o¬ith increasing inhibitory concentration.

Also,the type of inhib■ ion&inhibition constant ki and Vmaxi h the

presence of inhibitor was detellllined. The efFect of Enz, Sub conc., PH,

temperature and incubation tilne were studied on the rate of enzyme reaction

in the prcscncc inhibitor under study in both scra of nollllal&Paticnt.

Kinetic parameter(Kabs,K+1,Ka&Kd)where detelllline in the inhibitor R2

in both sera ofnomal&pttient dso studに d the themodynamic Paralnders

ofstd state(△ G°,△S°,△H°)and transition state(△G*,△ S■ ,△H■ ).
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Ls.lt
Ortho-phsophaoric monoester phosphydrolase Lr&,lil1 jJ3li..,_rill ++
,',!', .'l LJ. rrr*ll ill- ll gt^.JiYl 4DJ^+- J .o;+ tY elJS_9 ,..t-^--:. _,;c C_ri
',i:.. (t) .rrri C +qla r.j. ,:tL-li]l i.c.r.- cF! ce pH:9-10.5 r:, crti-li3ilyl

:(2) qlEll i.Ut+.Sll ilrl.'*ll ,,,,u- L^jiliJl crti*rill 6t.,Sy-r,!.Sll

o
il

R_O_p{_ + R,_OH =_4Lp_I pH > 9-10
OH

肇 マ1弊 ぃ y♂ 1仁
“
|ぃ 出 FJ出 ´→"炒

ツ|」 ■

り 」
り 辞

二も `(4)甲 |■も (3)。 し 純 辞 ■ |,1・ t=‖
♂ りし 41,品 ,`≒づ輝 |

■ 甲 ほ ‐ 遍ゝ 1亀
島 `(7)望国 11・ヽ 』

ヴ
」 |。エリ`1ム

、キ̂し `(6)撃b`(5)(～晟」 |

`ち
J cPL山 Lりlヵヽ 準島 `tLLJb`ヴ ロ bル 1ス Lも

♂岬 |こ L」L`♂い 1出

■ 点 ^山い ち i“ 臨 榔 IЁ焙Lち |が |‐ ・6)J喘 |こ 」 し加

:ひリ

d BOne詳□|`Kidney■国|`L市er slolntestinal,1輛 |。Placental i^"ヽ JI

´ メ ‐ IⅥ ,L輛 I Fo JI_|´ J■ Yメ 1曲 |」ムジェロ|メ甲 |。

(6)

葛Kc月ハい ハ』
“
L均 |」L44i

夢K与七´ 山yL Jlこ円

“
r』 よ

“ ´ ヴエ国|メL」 IF夢iりL6も d

冽 い し 山 り 曇 |`メ |む L甲 ぃ |』 亀L!甲 国 |・ヽぅ |ごい J●勁 oい 」喝

。111■ l υl」Yし ,ポlcヵいしがL・‖

み ―♂邸 ⅢL戸 甲1-ひ
^が

いむ ♂́1苺り |♂ 1ヽ ハミい |ぃ 」

♂
日も 。い国1邸 い ■ rⅢIさい 山Lあ げ Jヽ(8)(Km Mに hJs¨Menth｀ on

い 中国1脚 |ご鮨 付即 |♂ 出リ メ 靭 しJ脚 |ぃLめ い し 臨 Jヽl c非 。出 L

ごり |。L興 |ヽ」り |`ヴ釧 |'｀ `脚 |_,ヽ NI響 的 1甲い |、ぃ |´じ 16エ

0
!!

R'-0-P…0‐ +ROH
l

OH

ν
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20ll ,6 u.ll ,22 rt+!t iu"'!""| irE Il+'

Ol f"+jl C+l"l*,,.Y Cl3 c*ll 'l,r Jl ol-rs. -.2.11 g.. ( O+Ult) 'a-.'r<:'tl r..,i'L 'e (9)

o.lii i,.I 6l ,"r.i.! , , r.'4. -ni.S 'o.u& i,6193 iJ.'t €i.l'r.. -l i51i:':..L l'.-i'-l

(10),-LJl L-!{ r JlCl r.-ia qlLi rr:r- 4ili.ll Jr!!+dl

: J|,'.-.ll f , r\.ll O!

j .f-Hl iIu-Cl CJI ULi Je 'rlir<rill u.b"l- 61ii'i" g-a 
-.,1n- 

L 
^"!.,' -

, ioJill _r Lliill ey i-15 ,cr:JSll gl.iill el.r dJtr.LJL el-.-!l eLJl d Jt-.|
.di,s. !l o.D :l'.'.j urLll irUt e dJll Ll.iJY ,.rn !l

ell:S;:ll u,-.tJ {ll2qill #.:.. r-}-.r u"L!l irUl 6. p,;itt .:"tl.rt d,l,s- Ji e..'1,1: -

,,Jc irlEirYb '1 ..1.,i11 illJl iSJ.EJrr.JiJl fJ-lJl lJl --:, '&li3ll ii.v !-i-r
(AEa*, AII*, AG*, AS+), (AIf, AG" AS) ,Jlrll

dsll..fULs rtll
,L.-! I 6. ',lr.t 75 Jll i-J".,.11 relJll 6. &ic..+. Jc 1 '!Jl '''u?l

csr.,-,-.li '*r. i.-Jl i,-t+,ll drLl.1!.l. jl ot't ,,J. l'l-r-lt p .'u- (Control)

i :!j , gJsll L!.iijl ehi d,l,L-" ''!r.l 17 irlSl i-er.-.il Ll 'i! (45-18) crut-l

C:.1,tr eUi q+ll i+J. cf 'r' t'''tl c.rlslr+ll si':i"' iF a'll c.rUrt ,* llr'-'lt

"uf. 
!t t,.jr; cr. r,rr.2Jl ,J'-$5llr L-.fi^!l crr ,-;rl 'F. ! 

,+ '4lU ii- (50-22) 6ptsl
:.+lt ,".(-r',-r gl)lll ,r .r,,Jl p r.r (5ml) ','- " ft,rills dll ,Jiu"l ''u ' -, .o-t -ii)l
t-+..r qrrrl rJUl j1..+ ; i,,-rr'r!t e+ , ':ll # iirl ''j,r- r-.* iilr (15) 6r"l

,-,.Jl+ill qle c.!,*! dl d* ,,.- . e i ,y-r ,iirb (15) -or.l 1i+11 ,/'.J, (3000)

g-* j,-rrr,;fr:t[E
eUll King & Armsfong ii,Ji+ Jl d.-. ,t' g:clill j;itL1ill ,.,;,:l U. U ;rgc p

'U-' - tl c+SJ.ll .-r&. .5:P.-r+,JrKil d.fil e l:1 oLl-.oll3 eL'-)l

ift--.;-Ytr urr*tr igirJl i+-.lJt C,r,rj

: i;lljl g;:l1ill O" !& dsl +L.i-ylr Lr:'ill Lri'll li -ilI '-r! d

lO0 x (l.i.ll ,J. lr+ iJ.rjiYliJ. l.ill \ LfLll .!.. J{ ir-iill i,l.l..ill) - o/o liliill
% l"+il| i+-l - 100 - % iPl-.JF-Yl

Li ll r.lr-.r a.jDJ ii',i.Jl i-,^'..li)t Ll. l-ill O. rs!! U i.,J3'll 1r 'trl +L.Ji-Yl, ' 'q,,J

‘ヽ
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6り ～‖J,国 ♭t・ “J al― J´ ALP,JI』中出 り書 ご■メコlご■L`l=■ム
ごヒ,メL亀地」

“

メ lψ菫|び出|夕 |■

枷 び喝 喝

甲 |び 凛

瀕 静Lく崩事 がヽミ■・ヽ墨 卸 lυんLぃ 1ま∴』凸曖脚 げ与岬|メblなも。「
ぶ

Ъl点al■、黒‖ひ3ら へ`・ ・́げ由 16。Lllぃ 1よミ̂ 3S‐ ♂M[10・ 8,10‐5]ぃ

。(H)(1/[S])J(1/V)醜 (Lhweaver‐ Burk)、 ル 許

事
`喝

コ |り,げ 由 16。日 |♂
静 IゝLもyじ口 IL七月 |メL Lbも 増≦ ´

―

為 週 に bJ(´ ‖ス.キリe』 よ一 ♂ (R18‐ R15,R8‐R4,R2)¬b』

い |め 洲 い
"響

り し洲 |デ|ゃ い |げ山隔囲ル メリ
。い 」1勢轟|もも出 YI

lよ二
も 卜 山鴫 。

ひ ヴ リ

'l dC国

IⅢ Lご た ぃ の ヽ|」C国 |｀り 増≦
´
―

よ:ゝ|♂L`[7× 10‐
3M]げ

Lマ 16。口|ぃ 」ュゝ|メメ|が 、ミ1も
e° (37,25,15,10)

`♂脚1許 メ 1脚|,い 凸いハJし ,1へ“
'|,国

le。 」… ぃ出 (62,59)口 脚
酬 oLAll出、 よ国|●メ 亀日1酬。Lll「

“
、Lも

`(10。
4)出 1ゝ酔コ瑯|』し

。いい瀑 Чゝ棚 IJも

,L輛 |,国|が どし ♂ げ疇 16週|″ ALP炒ゝ与夢ゝ |り国|げぃ占

が
ミ`tⅢb[10づ M]メ 勢 心めぃ こ喝串 (R2)ユ■こ」1主メ、メリυ塾」IJ」 |.“ 凸い ハヽ̂し

も郵1山半i`響。(45,40,35,30,25,20,15,10)1よミム●bi♂Jご回1響 |

ぼ 諄飩 上も|′ l,J甲 L.ヽ lF。 (55,45,37,25,15,10)1よミ̂も卜 凸嘔うがヽttⅢI

。1よ二‖●り |ヽぃ 出 歩 も。さ工 げ由 16。日|

も 卜 山鴫 。
督|[10‐

5M]メ
ぃ (R2)ユ■L」 1主メ、

""洲
ヘメ|ハ||り引 |`t功』 こ|レ■ト

が∪りゎし(Vant‐HOff plot) 

…
…出Lコ。L40亀 |・■ぉぃ。(5,15,25,37)18ヒミ̂

・炒 知 神t瑚 1増国 し≠ 」 |コ国 1く ぶJり 1説 LAll戸 ぅ嘲

(12)白い,“ ‖ヽ

「
、メこ■ヽ `嗅ハーC」Lコ。し

が
、ミ1-い Ⅲ コゝ1増t到 11く ,ムL主ンリ出|こ■じコ1甲t“

´
-1

1よミAも
卜 凸喝 。

ご ■L´ げ』 (h Ka)め邸 I Ⅲ L詢 L´ 凛 む 日 |

:尋口 |コ。|口劇 |_ (1/T)(」 SI現 メ 1亀υれ だ Lヽ ス
〆 (37,25,15,5)

fηκα=平 -11:

・福い1鋤国|´ げメリ|´ メ |=△ S°:‐
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2011`6●出由`22い 横 コ 碑 ■

i;-$ll iltJl .rs,r+mill up Jr6ll - AEI.

0.082:eilt .drof,r-' 1.987:cl-r.iitl"./cl:+ 8.314) olliJl eUl c+Ell R

.(iU..clr"/r+. -lX

fl, d+,cl,n-,..11 :$1,- alrr"'-L i'J,li3lYl 1JIJJ isvq,ll"tt c+!-ill c,L" d-2
iile-,et" LJ.--l .',J- ,-o,!Jl i-.1 UpJSs .r.: (ln k.'r) 1i.>Jl c.r.l3 rH ielJl

:.1;lEll ,-r:+-.j i!1,- 6iJ i+r
E

InK*1= InA - #
..-"1+J crr.l3: A:'',j-

.ri6Jl l"ill .l+ il" ql' J,--jr !L3.JY| &1i31J"1.risll iltt - Eu

e*iitj.Jl, dlsl
King & Armstrongin.$ '.'"- dl J.-" .f g-slill jr3li uilt crtr.13.,. ,'1*l+ f.

,#JSll d.iill el-q ol,L-.Jl eul ir4iiYl i+ll,iJl # dr- gli3-21 C;is (l) ,!\ll
(6) 9.06 d.rlSr cl..-,oYl eldll il^{EYl ii. t*ill # dJ'.. Jl i+j38.r?1.x//ilHl

rlq el.r.l,arJl j rts,aill pL-iJt ,b ,t,r&lji!l irStiqrilt ir.rjrll irltt$ :l &rr+

ぃ ぅェ ェ1戸 区 (R4¨R3) 岬 |い L“ 社 口 l=Lttェリ ひ 工L工 |´

(10‐
8,10‐7,M 

脚 |ぃ 社Lり (R2)」いJI辞 J亀 し 1(R15‐R18)● 1ま L‖

DMSOメ Lげい ´ J‐ `d蜂
」1出 ‐ DMSOが こヽ

・…110る,10‐
5)

が ど
4■ ■ヽ 工 が YI●L´ LI訥 ,2,3J口 |。(2.36却.8%)凄 ヴ」b辞劃 |

(29‐65%)二岬 ヽ口IⅢ口|`L凄 Ⅲ 6ヽ_6峰 ●り 1曳ル |～島 甲り

出 等I LI`・
L―封 |.L=山 P′

1~ご (M10‐
5).lL∴J許 |ゝ二瓢 興|ルよ

・ Jエ

抱 。(34.7‐ 69.6%)■脚 ヽメ |■」 |`L凄 重 中国 |よ」|・ |ゃ こリ ー‖oLJ P

ュ、」ヽ
「

』 ′l、 一 ぃ さ ご
出lL∴ム]"6ユ タ Jゆ 凸墜 脚 υ島 興 lメbl d

・（

^

押 1脚|り が`tt“|♂ 1脚

Д
.F≒≒JL」 l  rlこ

`l

(K.A.U./100ml)

ヴニロlj`t■メ1神饉

`」
し〔CA.U。/100ml `と

句 却
|」由」1

“

口 |

」い̂tl

3‐ 13 5。 8‐ 13.0 9.06 18-45 75 .1ヽ .^|.L

3-13 26.8‐ 65。7 38。93 22‐50 17 ψ劇 よ出1・い●い一‐
・L
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＾
， ..3tJL.a.Jl J rtrrayleL.'tll cJt -t rj ALP e-j.it iJt g r.le ,n:i.r<r:tl &.la slli& .f+..;iE Llr

Crj^Jl gJSJI ,\.tijt rlq
Iu CFGs t*b

.,:'i a-y-+ -r-l*., (crrll',Jl) crrs.-.r"x,#r#illl J*:tijl oi tx tlJsll gt.i,iJl erq dJ!L^-.rb

,-D[3i.] gl. o1-*.:!l elJl ,,s !]" g 1^" +rlsll cJ^lill elri c.rLl:.Jl elJl J.-. q.s

,-qh Ol Os+ gslill j:6ti-Ct tJi 4+lL'.i ,rb a-!Jl ',.ri 6tis-!^lJ ,rd,i^Jl ,'rtl,':ijl Jts:tJl

cJu- ..J . ihr', ,#l (Isoenzymes) i-BlJl ,:LyYl u. rJc dr O-& e;!t Oi C
orA ,J 8jj^!l c;.h.l| qll,! C u+i .* $ J+xll t.r ol! clhs ,crtti^Il+ \iL
ibll o+si e J$i JJ ta,;i..! dJll ol lx; ,p*!ir: JElt 's!t -lc crlJ"ri.ll

dJYU c.tL-rLll -t1,3.J1 e!{." J g+ 1-. 
",:.:Jl J}ir.J=]r" r}i: (Stereostructure)

(13),J"i J"#il €.L: ,J1x1.,.,

J3*; rlj ,q+ll.e OcSj grc.lill j1il;.,rill CJY (&) -,SJFI i;l+.':tjl ql$ll gi l;-\ t^5

,-'A g$l (-NHz) gg.!t a-J*.- rJ.+L,:i 6J1 ,rb r-l..dl ,'lrj$ryl 6.rull r_r+: Jj dllj

ilt ol elJ3,,..;!t qri i.ll-il ilrJl 6. (&) ,,.5rJt -tLnJl iI$*,JlJt,., ri-Jb i.es ti

Oli , iJ ?. r.!A ,iB"3.l!, ,-slt<rtll 
"r:,.L- 

crl-iil.l 4+-i! Li.e..,=.1,. a-:-.i d..+ ,-,;r!U ,.tUtt

,J!, (ClrJl 
"J' .l-FJl ic.r .-r rr*lsll ;r,;i; o5U 6:.h- .J' +f (Rs, Rq) crtrs. _.,/l

J k!.-:: (-NHN:C-) .t+.-$ll 6Ji 
"Jr 

i..ilJlSI\Jl crt+_rrll ,-,-., .,.le 4+!1il1 U
i+ll-! JKi d +JUt c.,Eill oi L.; ri-r-ul c+b.]I ,JA .,le 6rF.-r. iJL crlr-.i

qrl",i (R5, &) otSlt gb tl (6!1 4i.risNt crL- rlJl dr JKi eyyt y tE;r)J

c.,L"':SlI L-ilr 6.b- -t' g# dl (Rr, Rz, Rr) el+S-lJt a:r& a+11- iJlj+X 4+lt-!

-,+1, * Ui ,J"*lttl q.$L ,:uSJ* eF ,(.JlCl ,Je ,.t'"srJxjb +.lr,ul,ll Hh-)
qjti c.,lr drF,,Jlr 4ill.ll crl.:-;ll ,,.!"j,+ k_.r$ ,.- JJ dlli.r_*r-: r4slJl e+i.t+-ll

#-F,.J dl:t! irl- Cuss$l 6rll g! as"_r-,Sry| crL.r5Jl cr^;;!l C. 11,3.;,)J jsi
,;J'. re!il dtll .eliJt o1.,s_2" Ui.l;L:6.slll d L> +i r+i gi e,:r:iuJt -,.-!ri
. iJ.r r'!F sK. y dr &i 4;l+i3 +lti ,"Ue Li ril (R1s, Rrz, Rro, Rr5) J..i3 q,lb

Arll ki. .j1-; oJl o;;],'ill a-61cyl C clli d .J+Jl r3r; r!3 (q,L-Yl r,"!!+€lb

dlli di$ Jtill Cr.Jl C.4-tL3.Jt 6c"r r- (C:N) O^..-dJt 6ri.+ r_t=.lt qf-USfVf

4;^b.JI ci^+ e+€.u r,s-lu."^ 4!.hJl ds-i J,+r 1* (rp') g+.-i i,s".$rll iji #+d oi

,J.l-ll L" .lr-+ t-!!! crlsll ou !1-6.-.1l ,j;,i 4+el, allcJ .1. dt+ CI:JU g;rlJl uFirl

(-C:N, C:O) e.ll.'-ill 6^b-ll ,J+ .1. el,S. _rll 'rA JlJ,i 4.. ui ,fl ,.Ei J.#fr Jj
(14) 4pbll a!tc')l ,,', .,i. :'J-.' o,s,

ν
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2011`61↓由`22岬 横 卸 碑 年

■■ J… 謬 |ゝりし げぃぶ ぃ 』b Vmapp,Kiひ さ 4■ ●■ ´

6o国|ぃ 18ht A_がり が、ミ・“1当 `いいり●岬 lo,メ`(King and Belield)

´
～

´鴫 `ケ曳押コうし がヽ・・・LJげ」ゝよ国 ど日|もメ |【｀ヽ1げ由 |

♂ `´
LスとミJ重 Vmax LI● lL∴

^‖ 甲ぃ Jむ 響 Km´ ‐ 碑 ヴ
」(3,4) いゝ |

≒■メ (R18~R15,R8~R4,R2)●甲 甲 |び 」ご饉ひ めし出L∴ ^‖ 夕s160し

1鳳 `“ b暉 謬 |ゝど 場 ♂ 回 1甲 ld。 (nOn_cOmpe■■ve)`戸回 |び

“調 釣 おり

…

ひ 甲 |“ 漁
y也

´ い 許 L酔

“(15)げLYI

u.l gstiJl ilti 'utrl p.;Y ot s. yjl cr M 1tO{-tO-) r-F..ll la-:ij-l U ,ir-:2 &+

（ヽ

ぬ,い |夕 L」‖r.JA4

♂
L.驚‖

咆 Km

x10‐
3」

“
L山

α)事コ 1辮 LムJu出

中 戸
力

卿
III=10‐
8M 明ピ

‐
〓‐

Ｍ
岡
゛ 哩譜

‐
塩

Km eD
x10・

Laxi hi V V

´ 町 2.564 13.30 12.50 11.76 10.80 15.38 2.564 Nicotinoyl hydrazide 塾

´ 剛 2,702 13.30 10.25 9.09 6.45 16.6 2.702
7‐Chloro isatindine

ni∞tinovl hvdrazide
R4

♂ 喘 3.448 10.52 8.33 6.89 6.06 18.18 3.448
pNitro berzididene
nicotinoyl hydrazidc

R5

♂ 喘 3.170 14.28 12.50 11.11 10.00 18.18 3.170
2‐Pyrondine ni∞ tinoyl

hydrazide
R6

´ 圏 2.564 12.50 11.11 10.00 9.09 1538 2.564
p‐Amm benzididene
nicotinoyl hydrazide

R7

´ 圏 2.857 12.50 11.42 10.52 9.09 16.6 2.857 PHydrOXy benzididene
nicotinovl hvdrazide

R8

´ 圏 2.506 13.30 12.50 9.52 16.6 2.506

N-Acetyl-2{7-chlom
isatinyl-5 -pyridal-3-yl!

1.3.,1-oxadiazole
R15

´ 圏 2.409 14.28 13.33 12.50 H.10 16.6 2.409

N‐Ac暉 l‐2ゃ‐‖tro

phenyl‐ 5‐pyndal‐ 3‐yl>

1,3,4‐ oxadi,7nic

R16

Ⅲ 圏 2.649 14.28 12.85 12.50 11.76 16.6 2.649

N-Accty l-2{2-pyroly- 5 -
pyridal-3-ylll,3,,l-

oxadiazole
R17

´ 圏 2.380 14.30 13.79 12.50 11.80 16.6 2.380

N‐Ac"/1‐2Kp‐ hydrOxy

pheny卜 5‐pyridal‐ 3‐ylト

1,3,4‐ oxadinタハlc

R18

０
０



、     こい一 ‖J,1ヽ ル́ LⅢ ll J`ハ J´ ALP rJIも饉 許 蝸 口 IJ贔L`111'1ハ 山 ,■ 1鋤」

押 1喘J国|」出|夕 |■

粕 び喝 喝

´ |工国|メL口 1諄
'白

いい |“ M(lo‐8,10‐ 5)彙
用 ■却 |び 崚 :3山■

♂ |`メロ|夕 |■ 白ぃ,ハ Al,1・ “t‖ ||ごレ踏

,1」 |・。ょ
“ ♂ 二興 1与響 げ|二Y16oLllど は

'1上
も |■」諄 J(→JJ即1醜

“

上
|ヽり |。キ 1仁LP‐・・

」スILcメ 1亀メ饉J●|夕 |ヤ Ⅲ
、聟 1ヽ 鴨A中国 ld劇 |。 |≒ 山 11ヽ 一 ｀

し ,1ヽ ニツ|

い日
し諄洲 上も |「LIJ≒ ヴ」b』申 。35酔 Y■ J脚|に■ ス事。40,45ぃ JJ

´ 10‐
5M房

撓 凸喝 コ |む響 与響 |ゞい」1醜押 ♂コ1嗚脚 |ほリー:4山■

SrlSJl ,J.tiJt+ &l+1,-.Jb eLi,.ayl el..,:ll # dL..l

び

脚

trr+J* Km

x10-3 liLJ
(I)錮 咆 尋 Jり 喚

`』 卍 |

・力
『

IIl=10‐
°
Ⅳl IIl=10‐

DM
塩

Km(M)
x10-3塩 Laxi

´ 圏 2.875 33.00 25.00 2.875 Nicotinoyl hydrazide 馳

´ 喘 3.030 28.50 18.18 50 3.030
7-Chloro isatindine

nicotinoyl hydrazide
R4

´ 喘 3.840 28.57 16.60 54 3.840
p-Nitro benzididene
nicotinoyl hydrazide

R5

´ 靭 2.94 33.30 22.20 2.94
2-Pyrolidine nicotinoyl

hydrazide
R6

´ 喘 2.702 35.08 28.50 50 2.702
p-Amin benzididene
nicotinoyl hydrazide

R7

´ 岬 2.770 30.00 22.20 50 2.770
p-Hydroxy benzididene

nicotinoyl hvdrazide
R8

´ 圏 2.500 33.30 25,00 47.6 2.500

N‐Acetyl‐ 2‐ (7‐chloro

isatinyl‐ 5‐pyridal‐ 3-yl)‐

1,3.4‐ oxadiazole

R15

い い 2.380 33.30 25.60 2.380

N‐Acetyl‐2¨ o‐nitrO

phenyl‐ 5‐ pyridal‐ 3‐ yl)‐

1,3,4-oxadiazole

R16

´ 喘 2.270 35,70 28.50 50 2.270

N‐Acetyl… 2‐ (2‐ pyroly‐ 5…

pyridal‐ 3‐yl)-1,3,4-

oxadiazole

R17

´ 喘 2.380 40.00 33.30 2.380

N-Acetyl-2-(p-hydroxy
phenyl-5-pyridal-3-yl)-

1,3,4-oxadiazole
R18

M(10‐
8_10‐5)_が

メ リ 6ハし 出し [1+1/Ki]J■ rヽ 京 J工 (La対)戸 」 鉤

`」

由 J出J夕
'■

色1口 ,1・ …11 ,L日
“
け|夕 1, 1'1

R15¨R18 R4‐R8 R2 R15‐R18 R4-R8 R2 Inhr
0.007 0.007 0.007 0.007 0.007 0.007 [S]Molar
59 59 59 59 59 59 田l μL
10.4 10.4 10.4 10.4 10.4 10.4 Ph
37 37 37 37 37 37 Tc
40 40 И

” 40 Time Min
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ひ げ…

二 許 ふ 」 |´ J
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●

ヽ

瑯

摯

“

椰

観

節

秘

”

●
０
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〇
一

^

“

“

秦

理

勁

】

３２

３‐６

●
０
一
０
一

31

370

■76

374

メ 372

837

308

3“

304

3"

36

y-r.m3lx+3.7679

20 30 a0

Ti.tE (min.)
0

■44

336

123

32

■312

~ 3“

206

238
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メ lψ 国 |夕 出 |夕 、

枷 」島 喝
32

318

316

014

312,

ど 31

8308

20     30     40     50

Time fmin.)

y=』 .0025x● コ 2981

1  1 :

60  70

203040“

Time imin.}

203040506070
Time lmh.)

35

348

3嬌

344

。 342

834

338

336

3.34

332

33

316

314

312

31

3腱

=306~ 304

302

3

2.98

296

2繁

306

3“

302

3

298

296

32

314

308

302

■
298

29

2辟

1  278

272

2“

,L‖‖e.出鎖´ ψエロ|メリ IF夢

'`ル

Ч tt L戸 1亀
・
L型 :2出

',..,1F c,t+t.r ll.r3isLJ (10-s M) iS* (R2) .Li3.cll r.F.sx qU,lSJl ,ji,ill rlq eil;t.a.cJl

〆G7,25,15,5)社L

c,e-l &tiiJt +$y .b. J Ll"J'-i -.lisi oYrl,- cJl,3*l ,.lS"*J

:Scatchardぃ鮎 増oし げ1亀戸 |

[S]b/[S]f=¨ 1/Kd[S]b+n[E]t/Kd。 ..… …。…………………・・(2)

.1`出 Foょ“ ♂ ヴ
エ ロ|メLい |にメゝ ■ メ ふヽ 口 1評 6J5(凡 却 |ひ独

,l''* ...t; (10-5 M) L$;"._l (R2) , iJl .r_i,-..r ,f-,Jsll L}-iill el+ crl.rl-- I!, el---!l
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■.0019x+3.4199

□
y=

y--0.0034x+3.1158
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kl
Kd=k.1

x10‐
2

(mg・ mrl)

k*r
K=k,
(m9r.ml)

k_lx10‐
1

(min‐
1)

l`4:

(mg‐
1・

耐 min) “

亀b3X10‐
3

(min)

6口 押 脚

メ ー 鵡 1

ALP
10°×6_.(mノml)

り

ドuロ

6.360 8.80 13.90 50.3 3.6

4.580 21.8 10.30 22.50 65.9 3.7

4.080 24.5 9,70 23.92 70.7 4.6
う
‘

1.718 58.2 6.51 37.90 83.7 6.0 37
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.Lrfr"Jl rss..l+rtr..oyt eL.:rl p.r ,J^<.rrf ,J.still jfti..Cl f.,-!y r.rS...1rJ1 d$..U.Jl #,5 &+
to (37, 25,15,5) 

'.i!r' 
L-l!l. c,,t'.y plrii-t'r3 (10-s M) i5, * (R )

rJ.j.ill rlq..3t+talll eL..:tl p.l ,b,f ,r.stiJl #!'L Uitl t^!y L5.rJl Cr}.ot -iJl #t6 &+
lo (37, 25,15,5) ,.i!i.,,...[,- crtr..,p plri:."I.,3 (10's M) jf* Gr.&tl rsr.,, ddgl

giSJ ,AHo fr;s ol!..)g ,'.J- (iJ,..,I+ill 1JUJ i;s;.1+r-n':ll cJ-1Jl(8:7) oYJA+Jl *t)
oL,-!l etJl ,ic..-+. ),S iJ (R2) Lj',Jl r-p.l gr.clill j:6li.u;ll 

"-5,:!t 
&Ui!l .r.

lla,sJlFll t .lr. /,!-.J$ (17.836,15.395)'rl,-l rJ, ..+ ,c,.lJSl Ll.:ill eh.' &t+t.-.JlJ

&ti:ll ol ,,J' 1JLJI AG" # cJs c*- d,-u!=tl gl.L. &\i3 r-r &tdl ol + .J+

# J+tlIJ iiirJl 
ejiJt ,Js L.S,riJl cl,r^rS olr''1-r i-U-:,i\L je- &ti3!l 6l gl ,;tif

i-;rrt oi, ($-,;i!l rir,^ll i#li,[+51 d ljlil -'JJl C .J#J &ln]l ol ,] qr'JrYl

,;* gr.1+,-ll 4s c-Dl.cE3ll C .r; gl ,is..lt ,tr Atf ..f$l Cb,ll .d -,14tiI i^..J.ll

j$li uill t.,Jt (disodium phenyl phosphate) ,':t + d$ err:-rqr,13 u,L!l ;.rUl

i 1$,68-rJ:sll iuS erF iratJlt -p l+t-r,rJl 0^.-b:3 ''';- ,(Rz) Li' Jl rl':'-rr grclill

ola rot.j ,),r- .1r'.J;{).+ -r.-!rL ixtFi+Li ,i+tF1i-.: ,ij..i-ij..i l+!r,6 td"+

d Li.-. qjt' d,Jre..+^Jl )S i G2) Li' tl :1sy ,.r^y!l $,-11 sis.. Ji 'tr"'!i:-l .f f+trrt

dJlYl ,s J$ilJ'rtuJl i.ill e.,!plelio-r rqtjsjl L!.,ii!l cl-r, crlrl--.Jlj oL.-.!l olJl
.(16) .-t5lt

ヘ

（
ヽ

へ

ヽ

kr
Kd:

lqr
x10-2

(ms.m11)

k*r
K.=

kr
(m91.ml)

k_lx10‐
1

(min‐
1)

k.1

(mg‐
1・m/min)

К亀b.X10‐
3

(min)

6●LE押 脚

昌

“

卸 び由 1

ALP
10・x3_(口山 1)

り

ド執ロ

4.14 24.1 7.10 17.20 6.20

2.89 34.5 6.75 23.30 67.6 6.03

2.33 42.8 6.16 26.39 77.9 7.20 25

1.61 61.8 6.54 40.46 84.3 9.4
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崚
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コI Ⅲ I夕 |■

枷 び喝 喝
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“

´ リエロ|メリ llJ'■ り |な」 亀LLむ 夕 l oLL口1綽 :7山■

代 )■押 1携舅,い |,国 1

fJ dr,a. sr €JetiJl jE3. tLJiJt g:l 4:-trlt ittrl a,5;"t4rs+r:ll cr).lr-rJl 6;;s :S &+

6o日1上喝 、御 出 1ゞ坦国 ム→■ 、し り|こ工 L』
評 ●t―場 (10,9)品 却 し

,1」 |・●′1-´ 。(10‐
5M)メ

ぃ (R2)■日 |しリ ジエ ロ|メLJI●夕|“ υ己 |ゝ

・♂邸|。■中国|よ」|・ IⅢ 6リ ーし,1ヽ 型|

が |“ げ由 16.国IL鴫ゞム』 出ヽ 1和国 ‐ 、む夕ld■口 |´ :9山■

戸 |ぃ げ哺 1 61LAll L鴫V神出 1ゞ麹」 五κ.^Lむ
夕 1●出 口 1静 :10山■

ψ」|び出l夕 1■ 由り ^J,t‖leヨ ン
“´ (R2)耳コ1場調 ψエロlJり |

し

■/ふ 勢 が°
研 心 郵 AG° 研 ふ 井 AH°

e° 押 |も .

+7878 ‐6364 15345 5

+7888 -7.379 15345 15

+7875 ‐7980 15345 25
+7871 ‐10.475 15345 37

(R2)ユ■出|む謝♂ 1脚1,1■ 由り^^1,1・ :‖

」y/ふ 勢 ぶ°
よ

"′

よぃ」■△G° 研 ふ

“

AH° 〆u声 |たコ
+91180 ‐7.3550 17.836 5
+91.200 ‐84785 17836 15

+91.175 ‐95057 17836 25
+91 160 ‐107287 17836 37

rb.aill rull p s),,ar.j (Rz) Lil-rl .r:s,.g g,rllJl jj3tl..uril
En

」y/ふ 諄

S・

」J/ふ 勢

AG'

」ゴふ

“

AH★

」yl心 勢
〆u戸 |た詢・

1696 -169.77 6184565 14648 5

1696 -16819 6300560 14565
1696 ‐16995 65129213 14482 う

乙

16.96 -170.16 67.131963 14.382 37

E8

研 Ⅲ 諄

ぶ

☆

」J/¨ 勢

△G

」y/心 勢

AH・

・

」

「
1/」ぃ 勢

ru戸14詢」

18315 -16315 6136028 16.003 5

18315 ‐163 17 6291400 15920 15

18315 -16458 6488140 15836 25

18315 ‐165.00 6688760 15737 37

"
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ABSTRACT
The main goal of this work is to measure the act市 ity of ADA ettγ me in

blood of patient with breast cancer this enzyme is an indicator of cancer

stages and it is used to evaluate the chemotherapy and detecting the

response ofpatients to chenlical drugs ifwe used one or rnore than one drug

in the treatment.Blood samples where conect,。 rn difFerent areas all over

the country,from north,nliddle and south of lraq and then stored in cool

place and their used HPLC for measurement of ADA level as a new

sensitive rnethod fbr rneasurement.
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`J■― `ヴ

」|

。(4)ヴ」|ひ 亀´。囃 規 `井 |」

脚 |」t―|♂ メ■|ヴ。い ,羽 IF夢|げり 6やヽ ■井 。い I JIため 』 ■ギ J

Lメ _がVI■脚 |」屯脚い も L甲 国1亀」しへ押|… ヽヽ
う出 ヴ」l oLL沖J醜 1、 _‖

・

“
`Y‖

ゝげい ち` 名 ミヽ・ ―も

(ADA)j二ぃ1ザ。み→懺角` |←」 |

ぃ も げ 口 |ぅい 1甲L`→ 軌
"ひ

尋 率 、 も か 」し増国 1山tJゝ |ぃ ヵ

脚 げ曲 |」μ l典 勁ゃげ』げ日|うt脚 げ口 |ュ脚 |♂ 嶋 卍
"。

。(5)(T&B)い
T興 I LI`押 し1.^二

・ ^16J、 ス̂
‖ ド“ヽ |ヽこLi´ 句 調 |ひ Bい 、びり |♂

。(6)(kiner&memory cells)■日|へ■メ1凸LL4Mが |も 壌Luム メ出

力L藤 押喝 `も国 |,La｀1許 も国|び甲|…1♂ →メリ静ツ||も

Immuno‐)け日|メ1酔 Lも|、
"ど
■ `(Immune respons→ ■日|■ぃ劇

。1-L‖ ■ 日 |≒却 し(dendency

Cort破 )ヽメロ11&国
´ ≒ヽ 」嘔 ‐ 国 メ じたJ♂ 脚 叩し 酬 L、 九

尋」|ぷ L凛,(Medulla)ヽ」ぃ もL(Thymus gland)む り16ご副 (layer

00B弊 ♂ め 聾 ″ コ |りい ´LI」嘔 。6り ´ ― J島
セぃ」い 脚 IⅢ

♂
工轟口い こヽ』 山 ル ぃ ■夕` 1事 出 出 Jな ぃ 、

年国1 凸脚 | ひ ‐ 鋼ゝ 的 `cohrrlll chromttographyl
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2011 ,6 rli ,22 ll+.i 1r,.i...,l1 irb ily

:i ",i .r +lD dr.-.ll & pJ: c;ri,.." sLl 6ts Ut a r..-r.r .(actinomycetes)

.(8) i.J3'jJl 6&JL s-4ll jl..+ll

($el.i..ll jl.€+ll i.Jril-!'cJJF- ,++ r{i,iJ-L!l +U"ll d.l-,ji$ iF d}!l tu 6l t"r,

i,,JrYl JnIr ,rrti(,.r,.ii ,n.)ll j.L ea:t *lt,Jt-.l ,.j me -;1 ,_,-a OL

.g:iJl ;,tt, ,6\J L.s:...JI

,5+l I ,'r-, clt+llt elrl .j)3iL diilt JS,i,j crli)i3il :-rr., i:+.lt .:Ll!l sxl;l
i-.-.p : os OJIJ',tl i+:ii cJDEiYl elb c.,itSJ c/.lll ,y ijtsr- Eljl (6) ,J- ,-,.Jl+ill

tbll c$ g;; l-p (9,10) gr$ -.-lts-lt 6rlJl ir,-r-ai r r.r3- LJ6ll iiilt ,pH iJ.:.1511

. irt+Xl ,y

qJ.'Jtd{fu rb^lt

(Phosphate buffer) ott-gin ia,1lr fuiu *.:r: : 'gl

o^ ;' 5.62 1 (hydrated sodium dihydrogen phosphate) t:. * 4.73 6;t,

q/y.'illl oUt i,. r-b ! ,r! +l:..r (hydrated disodium hydrogen phosphate)

. ,.l.,.LCt 
"u-.L:l6-ljr 

6.5 J! OH) ir..a,.l-Jl +!r
(Standard) frdr+ fLr.lt cflW drL.I *:r: : 'liti

10 6r"l .,iL rL- ,.,l d,i*,-r ir-r+rYl ir rD 140 J! 6l.i.Cl iOb ..r. & 15 -i1;,
JJ FJI cl.s.,, 'lt.';-C' 

";-.L 
i!-!r 6.5 J! ir.:.1J1 difu elll ,-.-1 +.J Lrllr

' Lb25

.$r3:l (..,L-',Jl JJ"ID dll3.,-yti "t.i d."; .Di ,y (HPLC) jl{+ di Ftsr: 'UJt

'9.$ll ot!"J -, 6trl' ll ir d.-.ll eiL"i .rrJ,"il

. i;+ll rl:l'rll ,,'--J J.ill 6 iiL,i. olii.,-" g3Lr:ll y+ : 'tql,1

6Jr ( i.,Ji. i...-,p 4) :-,p^ll ,,tFJll .JLll _r!+l pt &i {-Ui .r. 63t :lt i!a: : 't ".1:
. eJl JL-.,P ,l-r-tt ( r,+. / ''.lr: 3000) :^ 

'-,J 'Lj' 15

jk+ # !,L 
";-.F 

i"jNl ,'.rlli3Jb dr)-lJl '!+l lDi ,.t cl-.aell i;l! : 'LrL

dt3 .j,-.tt ,r! a:-pll +.lrlJ! a.;l.ll 6 ,rli.,lt 9 cJ-lJl .u g. .r.,Fl! HPLC

J.:i qslliltJ .:l:*,,:) g:! 6l:i.- OFt itr+l! .rlJl sl.-ill :J,"e cJt{i.- C. dril$ ri

.{.,3. l+tll AJI]ill Jl+l
i-.,,6iJ1 6sl! O. 1l< ir IIPLC j\+ *e (tjE 6Jii) .)-l ,.:.-ll s-trill d5t .!t r,.rs p

6r.+ qf (Peak) r-ill r.+l &!l .1* d,.rl l$ .,ltnt,J (^+., Z.S ) 't, c"-,, ry J+

（ヽ

■

■

０
フ



_ 
g;++ ri}s3 grill gt\.r* ,iy rb d (HPLC) dl jt{+ thi:.,1+ j*i#t f r eu.rJrlt Ajt ,rF

s/t*CJl6y'Jl
.o&_r pt.U.l aiAS gL,l.b 

CJeS ,*S

j$. j';,1! *J,ar, &!r 9 (+i$:2.90 ) c.lJr oi *J' .J+ l.a-r .ta:-F i Ct ejlJt
. eil-jll 5r.+f ,.,;Vt

L_,,&_r ei;^ ,Js q,., r1ryl j$j .-rL.,=l HPLC jt3; eF 6iuiJl 6pl,E * : "t+t..

LJtJ.sll ,-Lrtll L,''r-l o+-_*ryl e.r),rsll dlJr -$j +r,-l_l ."fts| cJyl+
. (2.45) +:.rrs c-rits d+- LJYJ^ll ,-rl.,.l

: itJl3l iJrb-.Jl e$i d i+r.:t ;S; til,.- r i#tJt+ Li

ii.r'll,.u\! ll jsjll げり|がソ|ル
=111。 ‖夕争

甲 ぽり|リト」IⅢ  ́"製 ヴ甲|り■ヨIⅢ

(HPLC;t4-;) (HPLC:W)

.o)tel lJ.rlr,.oil Dti 0r c,,t+u,-r.JL.cJt isjjl # c+.l3 ei$Jt &t+Jt ' u"g

i-i31.i"tb dt$t
iJL.iJl iiLj"lJ i*3.;r.Jl c,t:Jd j,.j."l ,pl 4-,3ii1lyl JS, j iH# :1 &+
i.a.d +." p.,"rll .rS, j Crl.J?ll 5O ilar-.Jl rl

,Fb,,Jlr 4#:ill,
●́
枷́

45 2.2
ψい ひ 6 C'|卜1り

|
1

56 2.1
中い ひ 6 it-..,;t -l!.,,t"i 2

43 1.2 g-r!.$ Z* 12 6rr! 3

44 1.45
中 い ひ 8 ,,L^., 4

27 1.45
ψい ひ 6 Ai+i-r 5

37 1.95
ψい ひ 6 ,P 6

45 2.125
中 い ひ 7 ιゝ 卜υl

7

60 2.7 3- ui riL P ι

':卜

iり
|

8

57 2.27
中い ひ 6 d-l.ll 9

49 3.05
ψい

`ひ
4

'-!+fu*F
10

41 2.21
中い ひ 6 t'|卜1り

1

42 2.47
中い ひ 6 . i.r(h 12

49 2.43
ψい ひ 6 '.,b(J< 13

40 1.09
中い ひ 6 c)J卜l′

i
14

ワ

792



48 2.42
中い≦υゃ6 与 。

ξ
υ

57 0.956
ψ 需ヽ≦し浄 12 勢

16

40 1.98
中い ひ 8 り‐

17

く
υ

‘
υ 2.98

中い≦島,」JIぷ ιl彙り1
18

2011`61ョ出`22- Ⅲ コ 辞 ■
４ヽ

a

a

,,.L{CI iiLj"l! i*.,g.r.cJl drl'i:rlJ jr*i+"i .91 C+--l,i:rYl JS. j ar#.. :2 &+
iス・メ|メ 戸

yl、メリ 6butll rs i.E!t- -1 r-i 詢

枷

40 2.24
ψい ●い 6 」い

1

46 2.6
ψい 凸い 5 凸| 2

60 2.6
中い ●い 6 が :こ  `^ 3

45 2.41
ψい 出ぃ 6

`1ュ
L 4

44 2.38
中しぃ●Lハ 6 が :こ｀‐̂ 5

42 2.22
ψい 出ぃ 6 ♪

6

40 2.37
ψい 出ぃ 6 。lュL 7

41 2.39 t'J!^$ c,b-> 6 ぅlュL 8

39 2.73
丼 戸 。|ュL 9

49 2.86
中喚 S■,」JI出 ハ|ュL 10

40 2.84
丼 い 。|ュL

.L-3Yl ,".L.ill iiLi"c! L,J,,r.Jl drt+l! j*i:.i .5r O*"slrll ;sj O#J :3 &+
``ス

`メ|」

" が り1、メリ ,itgll .r-c
`」

 L饉国
  r・

日| 詢

枷

30 2.45
井 戸 ●平

1

14 2.45
井 評 ●¥ 2

39 2.67
井 評 ●平

3

28 2.49 Jp .{.rl-i ●ヽ 4

37 2.72
井 戸 ●ヽ

く
υ

17 2.82
井 戸 ●ヽ 6

39 2.95
中い 与 」Ji邸 ●ヽ 7

57 2.46
中い `ぃ

6 ,Dヽり
S 8

43 2.8
中喚≦Lり 」Jlざ ●不

9

193



= 
?+i +ilytJ grill g'b* Fy ,b" d (HPLC) dl il,{+ thii..lr ii,rt gr o*tf$t p,,.rt cr$

*.tl++sJt6)rJl

o&-r pt US .rr.ig Ot-"!f gJ"S "+
47 1.19

中い 出い 6

こ1兵ilJ

,ヽ 10

38 2.73
井 戸 ,DLりS

32 2.96
井 ハ ●ヽ 12

28 2.49
井 い ●不

13

40 2.83
井 戸 : Lヽ til 14

24 2.89
鼻 い ` Lヽ

、11
‘
Ｊ

25 2.73
ル い 【 bヽ 、11 16

45 2.95
丼 い 【 Lヽ 、11 17

つ
ん

つ
Ｊ 2.93

ル い ι Lヽ 、11 18

28 2.89
井 ハ 【 Lヽ 111 19

28 2.9
井 い t tヽ 111 20

50 2.2
中い ●い 3

こL」1も
= Lヽ 1ヽ

|
21

25 2.76
井 ハ t tヽ tll

つ
ん

つ
ん

45 2.46
井 戸 l Lヽ 、11 23

27 2.8
井 ハ t tヽ 、11 24

20 2.42
ψい 出い 6 ι Lヽ tll 25

18 2.73
丼 い ` Lヽ

1ヽ
|

26

45 2.62
井 い 【 ιヽ 、11 27

40 2.81
井 ハ 【 Lヽ 111 28

24 2.51
井 い 【 Lヽ 111 29

55 2.72
井 ハ 1 1ヽ 、ヽ

|
30

ワ

194



準 ¬ 酵 ‐

7        8        o

2011`61出出`22甲
ハ

，
　
―
一
１
　
，，
　
　
　
　
　
　
　
　
１
　
■

．　
“

一

　

．

　

　

　

　

　

　

・
　

　

　

　

　

　

　

　

一
　

３

に
　

　

　

　

　

　

　

　

　

　

　

　

　

１

ｌ

ｒｉ

´

　

〕

一

　

．
　

　

　

　

　

　

　

　

　

　

　

　

　

一

　

一　

２

．
・
一―ｌｍｅ
　
　
　
　
　
　
　
　
　
　
　
　
　
０
０
。
，
ｔ
　

一　
　
一

一一鰤一　　　　一　一^　　一一一一̈

欄
　
　
　
　
　
　
　
爾
　
　
　
　
　
　
　
０

５
胆 ▲

c#lriJl l.rYt i+ 
'1 .]s,-

、自

５
蹟

€f .;tJl pLY":!l ir i+J f.rYt i-F :2 lS

12346o7o o lo
L

即 lr劇 句申
“

,国 ⅢⅢ」●り 1句i3出
195

t 1000
)

職
　
　
　
　
　
．

“
Ｒ脚

　
　
　
　
　
　
蜘

●
〓
０
＞

. 1: :

|  |  l  d l :
‐`L_=_“―_二_____ニーーーー上____二____‐二……………o

´             ‐                     ‐
                                                             _     _   imO

―       ― ‐ ‐ ― - 1000

§  :     |
0  ●

０

０

．
Ｎ



ヽ
）

Dtt d"む り出|●Lμ げ4´ よ
“´ (ⅡPLC)Jュぃ J・`・

―・い勢■|●●脚 NII」|げリ

♂いメ|ご口|

1  2 1 3  4  1  1  7
1‐

‐
‐  

‐    ||‐ |||||||||||||||||||||‐
|‐ ‐

 軸   | |||軸   ||      ■ ‐

12い|≒ 由1国|夕国 |“ 神 戸 Ч椰
`出

i;Iu.t1l dr::l
4Jlt+.SJl e>ll e g-riJl g1J"-,1* c*y cjl. .l d e;!t -'sj JiL .',-jlt ha *r)
,.,...., ll g-riJl s1J._.1*, -$--r .1,$l e-;St, k!-1ti.o-9 ,-tr!l -L*t ,e ol.:.,;JJ all",-ll

. 4j^llJl i--ll i-h. crt.nu-y Gr ejjl ,-tlt y q iti3JJ ;Bll
4l qfll+ijl ,Fill ,''1,'','u gfiy2.44 a:.+ cstsi qfBl cJiYl jSJr ,yS Y:i i d+-

ai;rL Gl .r-*SJl ,rg,.ll ,.!j?.,,,ij,r,r- lilgll cii4,X 1;!t dto 6.o 6-,;tL ,gl
,Jc ou+rll ,-+t 1$ cl^ s#l1iJl 1"rYl ,,.l. ,J--Jl i $_l HPLC_tt<+ a1rr",..,1., 

16, -i
l.€Dr cl.: q1lill LLIJI _u,_^-rt ,Hl ullt dL6r.tt 4!JUl ,,, .- 4jrlji i:r:!,JS;

.(3?-t 1) &h+11+ a-:e-bjr.o 1++ cltsi d$l ,-JYl he+ dl::Jl tu-1tL cr;
t4i u,,ui ,rJc 4-rLJl aEJFll rr sr"Sll rrlt j$-; -.-.,tir j.,i3-yt+ i+ e;U j$- > o,!

i-!l clrol .r.,c drll # cr:lsi c:Yul c.,lnl .d .i#tll r.Jp .r" 6riJb 6J.i.!l olll
2.45 * .,slll qr.,-Sll CJYI+ \)\i^ 2.25 gtr,-,._e (l.09-2.46) c,* U C:],tr a-rlJt

eti-,l,ll dBt"3: c.,i.r., is.,-rll ol ,sl' cJ+ lra: cftsl cJYl -'S! +r;ti. i.;5:Jl o.ra -.;6133

.l- o JJ
arrlru..ll l_Jill -,lt,jfsl .rtr cJ+ lu_l cs.:L^S c.b-> 6.r. jSi ol,-a.,;,"J| 

".:+ 
elJ"e) t'

dlJl ',!,'Lll .J+.r" k+-l # L,:j11, i C;uill i-.:LJl i-J+ll ob cs>i ,t't"i i
1;c,1:Jl 6ptlS]l ,',.'iril .9) C;Yl 'ysj3 L1ri..,. i J.r+ L-rl r ,(i-] 12 ]1 8) C
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2011`6●●』`22-
.iJ,.E-., iJb il+.

C-ryl i.$ cr" .il ul (0.956-2.125-1.98-1.2),-rn t'' 6-i,tr P.r)l ''}si i.F 6r1ss

'",-Ell

i+l,-Yl drJi 'r gl.Jsll C\ll ,y i-)+ ,U Ll glr! cJ-rt -ll er)t 't,6: a! ,:#

-2.95) ;.rlt jS. i # a:lsi ,rcli"ll jl..+ll j"i'31 ,Jl,' aA ilrl dL-r.,-! drull!
.(2.7-2.e8

15! r-9.-r pr' ilL s.i s..+ll .:Jl gn; dJ)l i4F ,''.S ri el-ill -S'''ll u-'iX ii-J! l-!

-2p c.,,f-;)-Jl et.ill i+'nS hrt-:c I p $J s,*$ll :.lf u. slet ,'' 'S3 
Ji Jl 'd'-l

ji ,';.^ ;,rb ..t1 ,.,4 .! i+.;.rl iltJl ,r.r orry io..1,o'rt-l ie.y1J oJ:6cL C.tL-.ll

.(9),,:rLll u,ali'5,,' --'r,'!ir

,rcf.r.l! -!;.ll -iL ,c-l ;jl ''t+l gr 1;-i:rYl f.r! .rl+:t-iel a' '"-rll l'rA slJ

4+llJl i:-t"-llr i-iil.i jli.i 4o "nrL thii-LJ (^lU+lt 6u.lD iF),Jl i,Jj!!

clni r-r. f.JL HPLC jk+ pl.r;:-u, \rllJl 'l$l .3ll JEIJI E- !P!-rd i!..,L ,.P-,

*+ i.-r-.-rl!-, f.r! +! liEr-ll j6. lill l.i-,ltiJ grr,is brt-iel os+.f8 r.''J ,l '* t

-+'5 lJ l..Dj, ..j" i-,lil1 ',,slrll irt e!)i3-l d, ;,1.,r-r cls3 4iiJli.r i,Jt ll d.UJ'll

i-Eill.i jEiJ c.,l^rji) I cJLi3.". i-.il"J u"+r,j3llJ (J"ll:ll &Ja,J r++.'..l. inJLI !:r

alrii-L .ul+i a, tX ,r.,t$ll pj.)J ,r."Hll .,:=:Jl (l) gS':!l +',..r 'LIlJl 
-oeliSll-r

r+F i*: (3),Js.illr c.,L.rLJl clJl a. i+l r#!l '4-r! irir (2) ,-E-Il u! HPLCjq+

O. 4.r^l p-rYl i.+ Or# (4)d.il! S*.ll L'--ill ;.c.;a;- ,.,1.' el-lll e' i+l aJjpYl

.12 :. +l .u c.1.L- ll

..it lCJI ii!".:, fr:ll OIJ"X i,.l-Y tl i+++ll i.e,! 'url i;. L i-il'll o'+ t^i. J

6! ,:---;$ iEl,;J iiditl O-iu crti.a.ll -rSl O! t-i' q+ &--Jl d .,.rll al:;'J!

.(10) ipE- i.er.'utl c.,:lS l:+:$l! oYt- h' cltiLl (5-2 ) .;gU cr';j ri LL-. JS

,.+dl J"Ul 615 L l3! g$ll gtJ".;-p L.l-)l ,.r" ,,rn Y i#+Lll rol'utl crl eii.,-i

ql- c.,!t -l r.r.r dc (r^ pJll .,l' q# au!! 1"LJ1 (l l) predisposing factor

. Jtill ,jtl.r., ;r.r - lJlo-r il}E dJYls Y! Jll r-.-,pll g,.3 lXlJt1

i1c eii g"ll J#ll ,''JhX .1n g$Jl OUyt i.iL-N ,#.-!t .++.lt ,-rl '''-rll ,-r "*'
g. -}isl l+Js cr".riil 

"ll-, 
lt*rt drl.iJ J-i]l \j.;!' #l &Ul ':tdl dJ\ili.

6lis d,,!f,.l JJ+L Jl c,:l ,t'rl iIJi &lJg JJ iil;l Lr*Lll 'i-.JJ\. lra ic,r'!.ll a..Lll

L6-,1^ ,,,..rl.l -J.ill ,-r i,i!i- r3ttt-r (15-50) d* 6JF liEi- -rt-L-r g.:ill ;}J"-2.a

. u..+Jl r-ll c.6u
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‐
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eJ+i €blrJ gr3Jl gtb* ,*t tj,.,.d (HPLC) dt jt{+ lhiisrr jrrjrt gr eu.r.d$t crl ,yt*

ItregJt6)hJt
o&-r p' uS ar.ig gttlr uJeS,.r+

dil."sY a.-bJ. rJsl eus tx;s crt ;ul crril ,'u= iii-./l rJl+.n-Yl e4.- :Loicl ,,r-l

.,,,-Jl crL_,;Xr,.,_
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ABSTRACT
The study deals with the effect of temperature and neutron radiation on

electrical properties ofNBR as pure and doped with lead percentage 10,40,
and 50% in direct electrical field, by using voltage-+urrent
(1-V) technique. Firstly, the (1-V) characteristics has been done at
temperature (20'C,40oC, 60oC, 80oC, and 100oC) respectively. Secondly,
the effect of neutron radiating on (1-V) characteristics at different radiated
time (1, 2,3,4 and 5 days) respectively has been done at 20oC. The results
have showed in case ofpure NBR, the value ofthe teaking current increased

with the increase of applied voltage and temperature. While, in the case of
NBR doped with lead, the results showed that the value of leaking current
has been increased more than in the case of pure NBR. However, the results
have showed that the value of leaking current has increased with the
increase of radiating time for pure NBR and more for doped NBR. It has

been observed the two separate regions with two different slops in (1-V)
characteristic for pure and doped NBR which proved that the mechanism of
conductivity is space charge limited cunent (SCLC) is dominant. The
activation energy of pure and doped NBR has been calculated and it was
found that the appearance of change in the values as lead percentage
increase.
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ABSTRACT
In order to applied laser technology in lithotripsy,and to study the

effected pararneters on it. In this work dinに rent sarnples of stones 缶om
different patients in age , sex and health conditions, were studied aner

making all laboratory processing for sarnples properties,also spcctroscopic

(FTIR)struCtural(X‐ Ray)Flouresance and Biological measurements are
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with repitation(10‐ 100)pulSes with(lppS)frequency.EfFecting of laser

bcam interaction with stones arc absorbed and through spectroscopic

measurements and results obtained are very acceptable and compatible with

other rcsearchs in fleld,we can improve the ability of using such iasers

Nd:YAG)as one effect市 e tools for lithotripsy.Threshold energy were

detemincd about(150mi)with 25 pulses repition which increased in ettct

by incrcasing the energy and rcpition rate which depend upon dinttrent

stone structure.
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'',{_lU ,s-.ll {JIS..JI d ili,hll ot.rS..lJl ,} 6rt+" r&iy liti sll1l,J Waves)

.L:+Jl dd .,Je itF.Jl ,!-Jl .+ ,4Hl q,Sb '& ir t,-..r-.i-. ,rJl gJj, Jl"-3

.,.5.--ll c+6 qf i-ri:."^ll le . x. i.l ,'.Lttxl elrl ,url n] &J+Jl e+,,
s,4.Jl +3X sl Lrii.*lt r0 tL is d,lpjJjl !$l :l LIr+

1- wavelength {3E0-E30)nm

2- pulse duration {lfi}.l0(X))ns
3- Q-switche {30-1000)ns

4- energy =(80-ll0)mj

2-Er:Cr:YSGG

1- wavelength =(2.79)micro m

2- pulse durrtion <250-500)micro s

3- energY =<1J Per Pulse

3-Excimer

l- wavelength {120-5@)nm

2- pulse duration {160)ns

3- energ =(80-11O)mj

4- Pav =up to lj
4-Ho:YAG

1- wrvelength <2.12)micro m

2- pulse duration {Qmicro s

3- energ {0.2-2.E)j

4- optical penteretion {4fi))micro m

5- energr density <160) j/cm2

l- wevclcngh {Sl2)nm
2- pulsc doredon {!ffi)mlcro s

3- Q.switchcd {&20)ns
3. cncrgr {30)mJ

6Ruby

l- wevclength {594)nm

2- pulsc durrtion {170)nr
3-Q-swltched {20)ns
,l- cncrg {2)i
T.FREDDY

(frequncydoubcld doublc pulsc \-I):YAG

l- wevclength {tl2)nm
2- encrg {120)mj
&Ti:Sepphcr

l- wrvclctrglh {792)tr8
2- pulse durrtion {2)micro s

$ cncrpt -1P to (160)mj

9-Nd:Gless

l- wrvclcngth {l0Sonm

t-rndcgtl{l4{lFr
2- FL. drrdo. {6611)olcro r
II.KTP

l-rrdagtl-(S$2lr
2- prhc drndor {6)u
l crcrar {lgul
t2{,o

2l-rrdagtl -(l(LOdoo r
2.$lcfi<pto30%
}'tr-prbc
Cporcr.($)Sl
llDyc
l-rrdcr3tl
cormrh{IXlr
nrodrdr6G{5OFI
Rfodrntr ?In{20tsr
Lprbcdrrffr{l.OCtPor
}'crcrg{)d rr(t3}7!r
f+DrelWnclqtlR.Drb
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" s,-.rjt cSri: ul Ju+lll fhiist tUhj+ijl crLdr.cjl ,rl+s LUI
ll-., +l.ls cuJu ?tl |u 

dJ.J"i

3- energy =(l0I 2‐ pulse durationく 17ons

3‐ energy=(3)mJ at(437)nm

4‐ energyく 16)mj at(694)nm

出日 |。L“戸」 |(響争 が
ムLI』 山脚 甲 |け」|ヽ ハム、 ひⅢ t越 LI

脚 ♂ 16。Llit J、 点討 IJム メ ひ」 |♂ り |ょLJ´ り |げ出 |

´ 甲 |。い し`岬
1奄い |」ム 。≦ が|の

「
くt劇 脚 |こ国 げ口 |

伊口 |しメしら L国lφり IⅢ脚|♂ ご勇
“

|`バ ^ツ 1名Lo_ヴ 』 ●b`ル国 |

(A)与 |́、 バ討IJム ●L(Cしly_〃)ごL許 。1地らV嘔 (,国bげ4」り、か却 |

:[2]神口1社日い。ヽ・

(1)

← み /刃 い物 もり |‐臨 Ⅵ出 ε‐

(討 げ喝 υ口 1藝 」出b

(メ /d´ )げ喝 φり |タリ 1出 C

ψLじ げメ|あコ|メ)ヽ点・』
“

1、 バ1,|ルL♂ μa(λ)●脚|へ‐1・ ‐1ゝ I LI

r.(t)crru-l :6*t
… … … … … … … … … … …

   (2)

与も
“

|バ討1出しりL国lυ事|。非 パヽ・1ムーtAl1 83Lllふ |。 ュ脚|こヒ ♂ 」

。き」|工 脚 |こ 1・ ∴‖

―:●LZ6」 |ど いlc戸疇 脚 1辞事|●ユ総 ご国 もヽ
FI⇒ =″。(■ ―⇒θ(~“Z)         …… (3)

(2げ /銅 4詢 脚 1脚LFo年
( 'r / .l-J a3r-ce -tlLJl ,-+$l : Ho

( '- .- ) *'.',,r.J-t -3.!l &L- : p"(I)

ζlL・」J上 が 」 |こ 1・ ∴11'Aく :R

Jl -tElJl Jj$l ,J+ orjc L-!l+ .9Il 6Jl r# *.,,,.-ill .!]ir\Jl .j.' Jl eJ."ilL Ll

JlJl ju- u+itt'iJl u,.L-3.!l ,J.1.-,,,J\i, JAJ 6i .J -n>.rii!-!l a:^;s Uo/o37

il$jx!l

・
フ

A: ebc

フ

6A=赤 …
‐ 中

… …
― ¨ ‐ ¨ ¨

…
‐

  (4)

い )`"♂ |トツ1辞 :島 ‐

＾
ワ
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2011`6 1JJ`22申 リ コ 碑 ■

8ひ 覺 ―
「タコ|_Jが・`・・` ‐・ “

おしψ却|め
=ゝ
1辞 ●L.園

～
出ヽ

Or i,.,,;i Lo (non-linear dynamics) i;LJJI c,!$v\4ll et6..1! e'; e{i lS i'rS,L
: g,.L.oi-Y I gl.l,-

5r : Spra , p.<A = O.O12S cnt-r

1;lll Lj.l ,.-r.lt tl.i"lt r qU.-+ll 6!ii!l ,i"' ra e"5!l p+- :r-; gill 6l

.-r:.-.ll

:L..r-+ll - ir,!,,Jl 6!L'll

qFJlll pu.ill ,J t+ri &l.J il.ilJl ,rlll i*.:l rruJiJii s.--ll 6:L g,.Lo3,ol :i

e 4.rS. >ll iilll ,rr 'crtJ..; Jl .r$ !L 'iJe. U drt{i,.- Jl 6Ylisjl '"'-x lJ +il!
.6:Ul c!il:a,,!dl r-..-pCVi.,S.!l illJ.ll irt,;Olir.b- -r€lFll drlCl ,..piJL.rr.-r

_tl.i il+ ,,tFl db13l iJ"e &s3 ,''r- d3L di'l:'.Jl,.r-ll ...--X .12$- l. '':rr'tt ..1.^,,

l',,r ,*i,,;,.-Jt 8lirll ,j"r J.-iJ i$l {oi f+- Jt-l U+ CrF 
'r--Jl 

i:Ll &lJl

$ , qrjrlr JLiiill iJ"' il^..,1j'.Jr1+^ll GJ"till Jl jr$ qsj + .', e1nj!!'ulr,.ll

*rlpJl dJ.-r:ll i+' lJ.-lt (eul + s.--ll ) i+lt .Jit'';rl.pJt -.;t'=i! p;)Jl ,.r''-il 6l

,[3] zr1 g;,;lFJl Jtiijll ur: -iy; grll ,,thil Jh-jl| .,le r&i'oJl+"!l .iLUl d
. qt .-tlt ,j!>!t ,i"t-l J-!Xl i.,i -.lli ' : r ,rJe i'll: tl';' !-l

ヘ

へ

・

メ

〓

■

〓

昨

　

年

where rs Z S

where ro< S

△7(→ =生岸レーe導 (一為ωZ)

‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ― ― ‐ ‐

 (5)

‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

  (6)
＾
　
．

(.v2´→げもり |も出Y'α P"ヽ

(&) -r.lUt i'+ Jti ei"oi; ro

(r) tilPvt '!c: 61

& Utl $ Jil..-n-!L ill iilL &I.:-lj olilJl cJil.r gtJl J!.1 rjlll ,.r.-il 6u l-rl

-prl el * -l .r,., ellt 1.5.1]rJl -tUriY I Ui (b.,':- 
".-.ll 

irL cJil.r -urll ,-r-l

.38ms tl ( Otlrlt ll.. ,-'.!l ) & 0.15 i'l r+'l d.t'-p-'q.P$l

..,!,! 6JL iJ-t--:.)l cl"\J ilb arS Lr.-.ll irU erbll '?'J'r &lJl gl.6-.1Y1 iJl

:[4]ヽJコ1枷ヽ
‐ ‐ ‐ ‐ ― ― ‐ ― ‐ ― ‐ ‐

(7)

(ヽ井も。)げ喝 ψ興 |やり1:△r_
(3./諄 s)3●口luS:ρ
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♂ |■典´り |が tヽt¨ もゞり 1日 ‐Jげ喚匈」
工

“

■ 山 山 甲噛 諄

(´ /ヽ■ も。い )げ喝 鷹ス1‐ 甲 1筍声11-』 :%
JI勇■ヴゅヴ」し,国 鼻 1よ― 与 も o100ひ メリ 1押|もうちも 年

り脚 |こ嘲 申 111■ヽ̂
‖ げ劃 6ム 筆り´尋いζ GYゝ |」.―

亀り■メ|― 礼兵メ1(`^‖ 由1114● ‖

… …
″ 鏃 も警 てデ |こ喘 1榔 与却卜‐ 甲 |めo国 い

さヽい1凸い ふ 許 藁 む ひ 。
“

占|二|´ 学Ⅲ Iヽ ‐ り 凸国
L5を押 .Lll♂ ≒押 1甲 1郷 ‖

い ― l与 ヨい 」 へ接 山し 出 許

戸 い ♂い
'tAll口

‖
をメ 1場Lが ■ 劃ヽ 山Lデ|ぃ

ざ 37工 mm μs・

・げメ1岬 lt―|`バ酌 1ヽ ふ
ψぃ L=、 ス凸|ヽり |ヴゅ

凸|ヽマが lυ」|ひ 戸 |、り 御 |“|びlJ宙 滲 セ摯|メ色1許 ふ劇

Lメ |リヒ 釣 |“ )饉 月 LJ鮨 さい｀ lc´1ヽ バ 酌 111■ Aヽω Lメ 出 0い|■ナ

ぶ こ圃 比 押 1島猟』い 脚 ‐ 甲 1亀Ш I●L調 |り|げ興 喝

:[5]4工 州 げ 興 日、 "さい 16oッ L漁 ■ 月 L」 Ⅲ ュメ |二 スヽ
・ ,ヽ Ⅲ

=摯 “
〔 Ta    l                                         ……‐‐‐̈……‐‐―‐(8)

σ:tLc ttθ ed oJ samdれ mαocrhこ (籠驚

「

~・

):`・ぃ、

い lι`地 ヴ
コ|),日|♂

け
118A‖

め■」1凸 |も Nd:YAG 」  増L♂

5」|よ響さい |も め ‐ ぃ tぃL瀕 許 1.5_ム帆 ,■ 8■P
oⅢbL6祖 い|ュメ 11.魚 ひ 」JLIこ勇 とぃ 神唖 L

社´与oし 山L´ 勢 ご勇 け
118A‖ め=画

1凸 |ム Nd:YAG Jl・・ ■電tL♂ ●LI」

・‐ 準 亀tL」|■口 1電tLllふ ぬメ 6ふ ど ,日|♂

脚 lδな ぃ ぃ彎 Lヽ Jl 
ξ メ |.LIも

ψい も 」 |こ 嘔 け い 1`甲 IJ

ΔP=σ2ρ
βΔr

増oLll`.=り
饂

|

‐ ‐
… … … …

‐ ‐ ‐ ¨ ‐ ‐

(9)

I t! rJ-

p : tlreuolurretric tlrerrnal erpa'Irsio?r caef ficie# (f1)
Lr+ilb u-L-:.!l &t- Oli hL ;JJill 6jFll .+ rlr,Jl L:..t| r^1r, Oil

a!)lJl ora dlli 4. . dFUt -Jl qJil.:;rl:i^ll L:.'ll 4-:.J. i,^J! glrr-.,.. O,. 1-A ,,tidll

4-<+ Jlc ,y'r qilbJl :r"ill cl. esb FJI i ,o-,!l -,l,tall ur J:iJl rla;)J -tii ,j+l"i

. _yr+\l drlLc ,f eqp.ll lGJl e fu-,rliJ!

・　
）

　ヽ
フ

（
”
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2011`6』
"由 `22岬 馨 卸 許 ■

樋 L:|で 国 |

戸♂ |うり ひ」|… ごり |が≦ yもり 1凸出 1勢 J
し■い |´ ♂|げ‐」|クく3/ェ )こムし ｀い 111ヽ■し

“

脚l●Lりl・卜 l

oロツ|ぃ」 由Lり|・卜|´ ハ |ちL≦ 。い伊=Y:いい 尋L諄卜l‐ じ亀メl“

も」 ■押し卿 1中国 |・卜し専LIげ鳴
…

lι芦」|こЬ国 興 l

:神卿 ●L卿

叩 |メ 1・ ^ミ 1■燿 ひ 羽 ●K`ピ」 |ど り |:ヒ|よL`血b与 ハけ響

二 Jげ メ 1岬 |い‐ と ,1■メ I Jμyl出し」

“

L」討|`hL学 Jも り

こりいび脚 ♂ |“国 |いは
…

評 ♂日し■日 1覺 …びコ l

■ 日1暴」|もLが こ`
・ ■ 曇・ い oい|´ JJII葛 L≦」 い 」 l

JttYL L甲 1叩 I JLLミ 』
"♪

い り 出

“

♂ |(F硼

凛・1｀ ■1´ 1^｀ミ・…‖社潤|こ■出(3)J(2)ズ 1)

ヘ

:。blご [2] いゝ 1ど ヽル Lも いい

こ JI´ L｀ tt“ J♂ 」 |ここ国 ｀ 山 Jり 柳 」 しも り 1出Lり|ぬ :2ふギ 1

Amorphas urate 70o/o

Uric acid 30%
Length=5.25mm
Width=5mm
High←4.4rnln

1. uHc Acid 60%
2. AInorphas urate 30%

3.Calcium Oxalat 10%

Length=l7.lmm
Width=12.45mm
Hight=1 1.4mm

Amorphas wat6ffi/o
Uric acid 40%

Length=l2.6mm
Width=9.7mm
Hight=5.4mm
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cr,eJl q;lr. + J+lJl tlsi{y qlt+Xtt et ^tr^tl u*1,!.3 LU.r

ll-S **r..,ll (JlJuJ +tglU dJ-S

800, 1050, 1325, 1620,43501 cm-l

[600,775,■ メ IJエツ1凸いL工 上国 IJ■ 脚 |“ 1・ バ スツ1戸 (2)′
K訓

ひ |タ

oゝ とぃJ匈 (2)ドb♂ |こ 押ヽ ■」11050,1325,1650,2360,3460]cm‐
1
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(Uric Acid CsHrN+O:) ,'lr.'-Cl 4".L3 CaCzO+.HzO)



2011`61"出 `22岬 横 コ 諄 ‐

(CaliCilllnoxalatedehydrate●彙
"響

|■urメ 国l ιヵLI lヵ 許  ♂ |

■L押 lfり」国l dYLもし(Uric Acid CsI軍 4ヾ03)こちメ|(ルいLJ CaC204・ 2H20

F80,5209670,750,800,1000,1050, L口 |´ ■ 却

“

L瑚 IⅢ :3出
1150,131091650,2360,3050,34501

[480,520,670,750,800,1000, 上国|´ Ⅲ中|“L‐ lyl戸
(3)∫

KJむむ

J工咆 (3)ル げ」 |こヽ
"」

■ヽ」11050,H50,1310,1650,2360,3050,34501

(CaHP04・2H20)醸つコ |■じ ■ヽ■メ|″■』●l dyヒ島 、ゝ げL″」|・ゝ´

。(Uric Acid C51ttN403)4出 がIJ‐LJ

」 ●井 Lが ミ`1“ヽ 11ふ日|●Lり|ぃ 11⌒
・ ―‖

ご
口 |もLひ

こ・・ N‖ゝ ´LJ

与 口 1山じ 到 ´ 毬国 1山LI』 押 |ご国 |ど こ岬 |ご ニハ`・・…‖
こも国 I FTIR

戸 も し い ひ 」 1甲S♂ 私 |』
・ り |ゃ≦ ´ L■ ♂L』 L‐ [6]

。ぃ 出 ¨L」 ryl

枷 L鋼 |`い

Ray Flouresance]:… ハ
ミ

・ ・LJこ錮 |´ 1^｀ミ
・

‐ハ‖●1■_‖
非 ヴ 越 .卜|´

社 ‐ 鴫 嘔 勁
…

Ⅲ も ぴ 轟 IⅢり ´ 工 |』 ■ 圏 |●り |ヽ ヽヽ■[X―

:。 thi」

`』

y、

ヘ

。(CaHP04・2H20諄つ数JI■L
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へ
し cr,erJl qfil d j+lll thii-y L;tr;il c,t.^r.trjl ._*!Ss L!.

3lr.f q+J .gl +t+*iS ci,ly'

&3ltrlb ps;-Jlsll .;atic qr.,J :5 ds"i

Osldrdle,",Ut<rb +.llJb dluJb

Air3l, i,JSJJls ts+-,ltSt fLio ?-d :4 clS"f'

,',JSJLJb &JHSJ|J qr.Jb

＾
”

ヽ
リ

OsS:L,tle,'li<tb +.rrJb dljJb &-fJ!r es+JtSt ftic ,.!i,"j :6 JS..i

rr' LEI i.pli i.u$ll Ll 3.7Kev rrc i+-J ,,JoL f:+JlSt l.-';e r:=.:4 cls-ll .r !.).:
)A3q r_nl .L): 5 Jis.,i,ll t-t^s .(Zn,Fe, S, Si) J.-Uc, ir 4U! ..;*i dllSJ 3Kev

o. il$ ,,, ',i g{15(, 2.9Kev s. Jsl i+"r+ ors}l Ll 3.5Kev $c. 1+"r ,r!L r_r+Jslt

3.75Kev $e i!.; &L ,_r*tlSll "-:. r-n: JL): 6 JS*tll cr: .(Zn, Fe,P) ,.-t t
(Zn,Fe,P) rU. ir.41jl! ,-,..,i gllSlr 3Kev $r Jsl i-,."i., .1.5StYl Ll

Ol i.+^ -lc,: ar*..,J1 j*X,tsdl ,J-ltll 1i"i1- sgr.o tr.s3J i1a,y-z irLrll orA &33

.,r.--ll ,,,JU rd ili.lJl oE S^lJ .*+tll u,.i.-i.Yl o!+ 3r-i 6rlJl e rJll &tii
L+L,lrr',..L i;+tll ,:L!ill ir !L ,J-,.,.--ll iU e,>-i U:U:tt 4nU.^ 6rr r.-i.r lu3

.FTIR

J-!lJt+ ,,,4rjl c*tl i*1""

'.,iSl LJ-LLll i.3J{j i,',-jll 6 Lrl..,Jl dJl-iJ-X 1#j,5J3Jb i*iJtll drl-Fill o].nl r+

Ly c.Kl ,'!",i'.\l isr rr'-'.\_t lilc ,JSl ,',J-,i1\l :.J^e 
".!+l *l iiJll ag"4ll trE:S. 6.o

LJ.lJb Globel aSy.l^ d.-^ll ADSS .j1.,-r d!- iJ*;\JrU lC-.1.:.-. alrs*l 6i

一
”



2011`61“』`22ユv0 :r: :.--rt fp iJ+.

j.+ ,,iljrlt J,' t! (1600-100)mj i-..;li c.,l!tt .er.,3 (1.06) pm *-.ll drtl{

& .*r C.!.i s--Jl e1L.i .-J'i:',i-!l 'irXl Lj- o-,F-u (l-6)Hz -,1|,$ r'J",-+

.jf";.-luf a-iU. iilK ,,Jc .1.r.:f Or ' r i2Jl ;S. iil i"-,,...+ Lrii. rlsi-l+ (l)mm2

eiJ^ill j"J.i ai Ol+ LJi:-,,.11 s--.ll d C.J- clSl ' 
'r'r;'''tl lLc ,J'-rtr .,r---ll ,Je

.J' l"Jitt s& i.!s)-3 itXl iil! ,JC .,gl- 6. ,-+BJ,f &*.,J i,*UC crt;li Jl
:llEll ol;:.ll; drilSr ilLs (.Fl ,.!.-'ll

tl* .rL (1600-100) c,tilLi (l'nB LEI i ' ,r &"' i':'l 10) ' l

.lr. .,L (1600-100) ,:liu+ (lrE LEI i ' rr dr-" i':i 20) '2

.lr. ,JJ" (1600-100) c'liu+ (i#13 dsl i':tr Ji'- i;i 30) '3

tl-* * (1600-100) ,rt-ilJ"1 (+.,r. B LEI 1.' 
'" Ji:,..., i':i 50) '4

i'l-r. ,.,l (1600-100) c.ltll! (ritj LEI i" rr Llb"' i"b'i 100) '5

i ,',-atl ss LJiL,*ll ,r.-.ll {ri. .J,$ll urt': OlS. ,} :.r..,p-rll i$-lt o.3

,j-eJ i-rL"" rl:-,y ,lrSill j!" o"r! . ?.o.ll r..- ,,.le i.:"t-.lt iitLll 'ort,J {l i}Jt

+ 1600 i,'!lJ"ll c,t2-r^ll & s.--ll :.,..,p r:o ,.+u g.Jl r.ll Jl iilJ.ll 'crLi C. ill
ri-r-l^ +tI r+. _r 6. ,r--Jl glrl cJSl-; iiGll 6!!'crtJ.1 C. .+i L]S3 .rl.:;^5 LLs

l.;i cll orts ,':- iiL,i.ll s.-.ll dir'U< i++L Jl elo,rF-r ..r-.ll Sbll !j)3it,

.I'JSJI -L i;p (15)-LFa; Jr+ uJ"(150) iJe J6! s.-.Jl r..+,,Jo .jf.lt iitUt

iSltll crl;.u fil drl!.ll Je i!...11 iJ igll crl.' iill ,lrs3ll Lli''- ;:L; 6l lx
jJl! ki+ll,- d Cl iilt I Ji-ll 6.eJ .-l* qJ' ,],$lt .jr-. -,,$L ;:t; .'.- 'rl

crits ,'rlr,tl i+L. i:l:. & e., .rilL s.-.il ,J. ' ulll tlJ 2ilill i;11 -,i1s3

: irjEll cr) r'-ll.r

.l* * (150) ilu, ols (,'::;:tt; l.,,lsl! e-u.ttr ..,.-.lt ..[+a -iL .rq-ts +l+
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ABSTRACT
In the research a study of I-V characteristics o( Bi) thin films

evaporated on glass substrat at room tamperture at dark conditions for
forwards and reversal sides ,they have an ohmic contact behavior but this

differ by applying heat treatment for the range of (50-250)"C the resistivity
decreases when the degree of heat treatment increases, the films shown a

constant resistance when temperature increasing but the resistance slowly
increasing for the rang (170-200)"C. The (Bi)films have a conductors and

semiconductor behavior at (40-170)oC range, the seebeek coefftcient is

positive and itsvalue between (l749.2VYlK} The electric activation energy

is (0.0433eV) and the thermoelectric activation enerry is (0.0357eV)
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ABSTRACT
In this resealch prepared Dithine complexes have been prepared from

dithiol benzyl ligand and central ion to the Ni,Pd,ft ,element the ligand and

complexes have been investigated using FTIR spectrophotometer and UV-

VIS-NIR spectral reigns show higher intensity represents the . n-r,'

transition in thechromopher cycle .These absorption which appear in

visible and near IR spectral regions , PMMA doping by these complexes to

prepared foils, these foils have been implemented in Nd:2.YAG laser

cavity because each posses resonant absorption band near Nd:2-YAG,

Nd:2*Glass emitting at (1060nm .(pulse duration measured to complexes

dissolved in chloroform3-l0) M) is very short compared with free running

Pulse duration ,therefore the complexes work as Q-switch to the MR lasers.
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ABSTRACT
In this work, we have studied the elimination and duplication matrices,

using a proposed approach depends on some principle bases for n-Euclidean
space. And, a connection has been made between these two matrices with
each of the vec and D operators and konecker product for matrices and

commutation of these two matrices. We have adopted definition and

specialties of these two matrices in some applications. The usefulness of the

two matrices is demonstrated is mathematical statistics and matrix algebra
fields which are the Maximum likelihood estimation of the multivariate
normal dishibution for each the symmetric matrices and lower triangular

matrices.
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ABSTRACT
Ths study had becn conducted to assess the extent of bacterial
contamination of Labor rooms revealed in the number and types of
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of these patients as contro1 3TOup.The results showed that bacterial groutth
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(35.7%)from it aner is used.At the satne timc the vaginal swabs from
pregnant and non‐ pregnant women, bacteHal groM4h were difFerent

qualitativc and quantitative valucs,pregnant、 ″omen found to be the main

source of bacterial contanlination of Labor rooms Various types of bacteHa
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ABSTRACT
Background:To claritt the cOrrelation be● veen iクσ″ras″α′″′

“
″ο″ね

`
infections and ancrgiC ainvays in Mosul‐ Iraq.

Patients and PIethods : Throat and nasopharyngeal swabs were conected,

the totallgE level and speciflc lgM ofs、こP′αS″α′″′″″ο″ねο Were carrled

out in a group of 90 patients who registered at Allergy department in Al‐

Jumhory Teaching hospitalin Mosul in period Feb.2009‐ Feb.2010.

Results:Overal1 8(8.89%)were culture positive(serOnegat市 e)fOr

へ ″ヽJaS″α′″θ″″ο″″ι and 7(7.79%)were seroposit市 e(culture
negative),all patienヽ 15(16.67%)had elevated serum totaHgE level.

Conclusions: 、 c)p■鶴〃α ′″′″″0″ゴαθ infection caused signiflcant

increasing in total serum lgE level in allergic PatientS in comparison to non―

allergic patients,suggested it may be anergens.

―
´ぽ興 1中押 l♂」 |も1・ JⅢ

 Ⅲl｀‖1‐ ■蛛り |ぃ (90)‐ l

い いし̀れ (69-o標 ゎし|こ嚇 `2010上いJ2009Lり ひ型 ルメ|
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2011`6」出口|`22 1`｀
^ll bユ」11■ 年

,;-rJ afu ,.+ .aS ils.i. $.3: allJl 615- dfi ,J!r- + is. yt i;-l*ll -i$
kSts ,Js 't}JrL [rti:Jl dJUa 61 ]-J i! ,',J+i.. !t crlrilt -f i. u, .

r.lill ,.t' !-J l-oS ,[6] .!6lJiJl it-l*JL AJJ'llJ -ifiL ''trll i.r-L.rj d-\,6^n xJ &
slr.-ill i+l*-l yJl & $.:1...;'r,t1 i--\iJ ii.Yl 1!l --lt .+!ri .F+ J"15.-,1t U-.\1t

jk+ll c.!L!l l;."inll iJ-1-".11 ,*Vl i)# iCt,.!l cr.;.-l tJis+ll ebl .r+l t$lrcJl

Chlamydia pneumoniae & Atypical Bacteria 'lr r-r ,ll )F tJlS$+ $-"inll

Oi-Ull o!frI cr. lrJS liF c,iiL ,'U-ill ,!rJ 'l+.-i. UtS. Mycoplasma pneumoniael

c:i!t-,-! rg,J O.jJl -r,;ll |*y 6 40o/o Ol C ,'U-rll 1oL.!.pll o. Jr&Jl orUI i1

L-yl_r.3rJl 
esti3 ilL L!l$ll ora &\3 ,',)- Mycoplasmapneumoniae lr;3S-,r'L.'-r

,.+ g;J!,- (J.lirl C a.i LJE$I 'iA #'jy ++!- crlrL:.o ..'.:J"ll eYg elJ.el OI UJI

.t7] yJb LJEJI i,# LJ ieX.c, r-n-r Jl J;.i; L. -pll ,-u"lpl er=

dSIUL .Jliflt qrs .,lilb grul ,r."i$l jk+Jl et-a_,;". enl .s=! tJffJl oJA fr3

Community Acquired (CAP) F+-ll ir.o ... r< ll :i-,!l ol: k*nl e+r' t-.!"t r+.s-r

6 o/o30-20 
Oi c+= Walking pneumonia ,i Atypical Pneumonia jl Pneumonia

.[9-8] lrJi$l oJA C .5l3 .r-lJ1 clL.^'.. Jl .C ^jjl ol: *Lt -j
LJr':Sf l-!rl r.a: o:Jl Mollicutes r*, Jl Mycoplasma pneumoniae ,r;.,s

olirLll sil: l^;l-EJ il;Jl rrnl-r, d ejr+ _rir.al ,rlh ! ,*A:t -.1l5Jl ia-s, ,+-:t 'o-x.-

,"!( ,rlkJl 
$-"in]l jk+ll J ,3ir 816.394 bp.J!r er5Jt a.-. j oYlsiJl .,Je Srir+

Attachment 6l*-iirl '\,ze l.F"L aLi:Yb is>llJ 6t -:J'Jl ,Je hlet; iFl"-
.[0] Organelle

i.-.i J i!'.'l ,jfl ./ aJ$Yl turYl ss +yt.-tt ,oLri d !.1-tJt gtiiJYl uJ

"!-. 
j C 15c.r !-1.*=Jt .rLrL tFiJ^ill _,p; LJISJI O-+ i.Cl-Jl .,Jc 5j .fll crLlpll

: ;L t- .,.ll . ir,: Cl .rJlJt i-bJt

+pL*r ,sJl .,,;_r 6 Mycoplasma pneumoniae qp#c,l gCt ereS.fu Lli' -l
・」 |´LコL占|ヽぃ1√ゝ 。‐メリヴ出ljい |

。い 押 |■い IJJ畑 卿 |・ゝ も 喝 Ⅲ L´ ♂
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.IlJl : &Cl l+- cp 4#t.,rlt+ Mycoplasma pneumoniae l,be

a;.}-l i-..,t1

!'..-Yl eili; ,11"e) d i-. Jjll ,slrtlb ( IgM ,,1-S) ,J.- ll u:+i.i3ll O.tl :.Uli.ll-3

.LJfqJl 016;

d-Jl #jlLJ rb"Jl

.'i ,#^Jl'3ll ,r{roe.o+ll ,ri,i:."^ll LJI-i3-l # .+-l.,.Jl ir*.i ,#!. 04 drUJ,ll 
"'r+

Jlrii-y e€J.:i J'.U ua3Jl ,.rr+ul ,J+ .1. ,J--".311 b! f<il-L ,jl+,.-i.i.lb &:rll

,,+ O!+i*Yl 6Jl-t'l ,.'s 16- dJt"J'- slr-l ij* ( 69-6) .r* U ruLti '''-,rliJ , :J+ll

-t,jL \^ 4*,!Jl g.,li.,' '''l '?, ( t ) .9.Ut

Throat and Nasopharyngeal swabs elyl t-rdiJl LnJEi. J lsrt+ll o1s..,,.+1

4r-t"- rr#l--.Jl cJ+ u" (8)-l .ri:!t i:J+lt ir (82) ,''\..o" i-.,* 90 i'i+

6tJl illEll ijrCt .,s 1.6..:J la -*iJl }) crt-."^ll ,"'liu.n!l iJ-t"=J y-l!r crl+ ;tt

.Modified PPLO Broth !d++ll iL-" 1iL:l+ -',lr.ll i
d.a.Jl catle -2

a*tLll rlll .1" !J1-= ,.,1r\.i ,.J C-s ,i-.!Jl .;e'L.-i.i, (90) J gJrJil ,..:ll ','- "

.fhi3-Yl 6or:J I ttlL, dl.-^ll Li-,: t!l!r 5 ;r^t ii$./Lr. 3000 a.c.J*,+ r,r. J ':i3ll

ilo, -rJl .ht*3!l

? Blood agar medium 6rJl JKi L' u -1

Modified PPLO agar -l:i-ll i J.j,..ll ldNJSJlJl )\31 1 "u -2

(.i++:t .trt"J LJd"i,Jl d;- i!L-b]+ I *Jl i'Ar U3-12-ll).J oB \a '.''"- l^",rll >a'
rq L..rll cl. 

tt- 140 JS Jl ,Ji+rll cr!+ ct tf 20 ur*. t iJ ,LjJJ.ll pr L!.-. ,y Y+

Ampiclox r1.'Jl J-rl-o..1*'t- 1 d,! ,tl.'lfrSi,l':r ej.-r 6J*^Jl a--)i i!l-r)

:,J3ll d I .utl u;-, %10 j'lSJfo p1glsl dJi di.- ir.'t- 0.5r'e- I * 100 j'SJii

.ehi,i-Yl OJ.l

Modified PPLO Broth JF,.ll tUN.Alll .9.r.1-: -3

.J13!l lre PPLO agar ol.i-,S. 
"x"r.l. -r{

Jrtll ,"rLi .lsJsll _ OJi^ll 6;l t .r -4

Methylene blue _ Glucose Diphasic medium ( MB_GD)

▼
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(,Jr"lJl cil+) ,rr++i! Jl.-. ijL;t' L ull i'..r [13-12-l l] ,/.B L ','"- l-jJ! ":''
.,!$lt d J.-" cr Y+

Mycoplasma pneumoniae tJ-.,l3aj sl,..I o.ri.i:Jl

ord ,#l^Jl u-rr-iill ,rr Demeditec is-x .x -u-,;' :,.-fi (Kit) & ero ,'' ,'r-..-l

.,-<ll i'.3i-ll ,S-lJl 6!.-ri ,:,..- JLii-yl ,l,rlt ELISA -.rri..1, t..;FS+lt

uslt IgE 
"rtirtt 

Od-ciJttsi dui... u.G

IgE J qrlsll dr3.Jl Jrrn ,J ,n'L BioCheck lsr .r.'ulr (Kit) {-l.o ;rc ''' .'r: J

.,',<ll iiltJl i5J,j,ll .1 .-Ji,,,-- dl]j *>U ELISA -,rtril .] J.-"ll #
Mycoplasma pneumonioe , ei'i&J Jrie

L,Jini.. ,::-..]! PPLO agar L1 j.-xtr i+Jl ,-Jt gllJl i.El.rJl L .rll .r te- 0.2 C
6.:^J oe 37 'r.rF r-.1 ,J UllY 6lJ. !l ,",i ' :, (o+rlt g-t--) !r++ll Ji.-. iil;! '.- lb

.tl3] ,,rli.ll crr"rJt i++"i .',1,) -'' . nF t:.'rL 
rLJ 4-7

{Jari,.f3Jl c.lJttii'l

,'u.l d! .ui) I alL6i-y I u! Mycoplasma pneumoniae LJll? !JF:s-iJ .it ,,o+t

:[13] .,i "'..1 
L.-*

gfr{+'ll .F iJt -t

r,+ iiJ.- JEil -2

.:],ply.tlSl -.3 Jtnil -3

ol;yt d .Jrt l,.Jo \f-2:i _21,:11 -4

Cltocrome Oxidase r.ri -rtril -1 Catalase .,;l -.,1ti''r1-6

i;,:-tl ol.L;1.! rli...trr. Jl+il

a-.-ll i-.li. cli u. ; '-'.JL lr.-ll Kirby-Bauer ii.,..p ,rle :l;cY! iO+t

is, r.J+! ir'"jr+^}b (1) r.J.;+ll ,rs t-;!f .:l:l.-a.ll ,.r=yl c-.,i:-l rir .[14] +JlJl
. Bioanalyse

ミ

●

ヽ

295



.ICl : d..J"Jl 4, ep 4r-t,sJtr Mycoplasma pneumoniae lbs

♂ ,0~|

-MycoplasmaL*,'V"- Jtjil ol Lrrr " rJl 4fl+.Jl ght i.cll tUI :1 &+l

♂
1・ ⌒ 1ゞ脚 |

.亀も』
ど

もヽ点・ ^]ご国 lc湊
`♂

Simple T test JL■ lr｀ミ
・ …しも 口 11'…J凸 ■ヽ‐

|

亀餞島び国|

:♂団IIgE♂レt国|ごJtt」鋼 ゲ●IJ劇 |

（
）

itill tls:-:r O#j+L"^ll dr 90 l,JSll IgE o-efi.ll el.:+,;lsll re:i.r.o.rS,#;

'r/U.r.;s3 (140.56 + 107.67) e ,6.J IgE S.ll .r.xrl dr,-ll 61 4l:lJr 
,"uc':ir

'lill -1l..,ii-Y i#J+j,".ll Oi t'-rrL ofsl IgE Jl .':t^;.".,',.uJ Lo5 (2) &\ll ,.+ e+r. lx

LJs.t 1-+ (o/o57.77) i+.d |rl$'r/U.r.;r=3 100 .1. *:'i IgE '"s. j reJ ors clJlr

,l:+ll ,f *y\Ar (0/116.68) i'1;'r/U,r.;r=3 20 ir del IgE -"s.;66;rJ elS rlJl

.(3 )

&+ cb.,a. ; t*/i.;.ttc is3 oJsll IgE .rS. yJ q#${Jl d&.Jb d&"ll :2 &+Jl

′
“

ι″″θ″Jα′

ガ | 脚 | 」1・ 払ハマ
| 刃 |

jが
tメ』

脚 /1メL角L
」1・ ■▲tl

B
CLR
NA
AK
DA
S10

P
VA
AM
AK

０

　

５

　

０

　

０

　

２

　

０

　

０

　

０

　

０

　

０

１

　

１

　

３

　

３

　

　

　

１

　

１

　

３

　

３

　

３

Bacitracin

Clarithromycin

Nalidixic acid

Amikacin
Clindamycin
Streptomycin

Penicillin
Vancomycin

Ampicillin
Amikacin

ⅣIE

TE
AZM

C
SXT
CIP

DO
ENR
CRO

E

０

　
０

　

５

　

０

　

５

　
５

　

０

　

５

　

０

　
５

３

　

３

　

１

　

３

　

２

　

　

　

３

　

　

　

３

　

１

Methecillin
Tetracyclin

Azithromycin
Chloranmphenicol

Tri+sulfanoxasol

Ciprofloxacin

Doxycyclin
Enrofloxacin

Cefotraiaxone

Erythromycin

ユ■IJい鋼 こ脱ギL」 |

fJldndl siliYl iSjJ c'..qJ d&.Jl

r*7{*ttc irrJ IgE

6旬 IgE 勇も二 」L
3訂

…

●L製:押||」 |

112.91± 105.89 147.50 90

リ
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■ IJいゞ概 ■ 」 ご日I IgE」野 白い 夢 :3山ギ |

中 り|

タリ l

」‐̂マ |

6、 デ ギ |

3訂

“

」

JJ (%) 」」

6句  IgE 脚

3訂

“

」

4.08土 6.00 6.66 6.68 6 く20

23.43士 66.93 72.34 35.55 32 20-100

149.38士 179.90 208.20 57.77 52 > 100

&t r,i y 3-7i,1._r. ir-y 20 IgE _),s,; ili iJ.llJl i-.-ll i-Li. A;l U ,rJl :lS-Y1,3

lib i.J-l*-Jt{ 4+l-)l dil"3-l dlE# 3r-/iJ} ar', 100-20 43*i c-slS lr! r i;-l-.ll6Jr"r

d ob L,.....- 4,-l....1t*;Sjr i.rl,-! .-n-r J! J*i'./i'l.f ;r--e 100 ge otn". gill

.[15] .rt+ll ,t' r-rii.ll ar,ll i*r.ll isrll ot";!;

JLし 」 し■マI Ⅲ lⅢへ‖J歩 IJ井 ´ L― Lう IgE■日 lι暴 嶼 IⅢ

-ijp:,ltrt1 Jlri:. Y LLi-Yb 4J er3!l ,e:i.".oll U# irJ,i,- i-CLc :1-.1 J! Ai't+ll O. rts'

d,Jr$Jb -*,lb OS-J! u-+Jl & dgij!J!, 't-.-!t d J.-.ll ,,! .JS- j & &!p a.'

j+Yb o1;!gt!1, e+l..yl ilL # o!ri.". e; X olritl eyl:lU'rtl iiLt l!, ,3lxll ''uhlb

.U7-16] aqr-ill ,iLJb

,lJlb +liJl l;-tJ! i.l1.-yl clf.. g+ .JSJI IgE Jl cs-1i.." 6,,1 1tZ1 c,-Ul JSJ

elLi irLi-l .f.l ,Jc, d qrllJl L6Ji...ll cj:r.r,-trJ"ll --bFl 'or.i ol-:F....ri SUiJYt 199!-J

1j): u-.-s ge ilj,".ll otis. lilJl) lL-3 : lL-4 dr 4+lt" (JLJI... CEib Th-2 l-Jil

.(IsE atrY B

,jlr*ll ,'UF.ll glE,.-r ol;litlt i.L-Yl ,.:s!r. IgE tc;),...11ii-;l .-j [18] e;:1

.o-gS r-.-;q el16Jl ol3jJ O*rr,Jt oL.-!l c./.L1... ey,
gl ;ZO1 .iuL dl *f c,l.:.-ll se .r! eris} liib" 6fiJl IS, o;i*,61 1te1 sl

*u_l i++lb i*:.-ll !)ilb T : B !):. ilp cJ-ctil1 u. i1-1- .,1o *+ IgE gd

（■

・

ヘ
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!

.!!ll : Lt-J.Jl f+. eF 4#t,,:Jtr Mycoplasma pneumoniae't|ils

-dg i--t1
.=.-f. '..S Ji.- ll d.Li*" AEtl ,s lL-4 J lL-13 :.,.-li.J c,!UiS" JijLJl J i;-LJl 6Eij+ll

..Ili i L+ b. 4'li;+lb i..,l;.Jl &b,ll

,.+"Jl ijill s:o &i Ots ofsfl IgE '$-d qf.,€ll Jr,-ll Oi (l) ji$Jl 
AlBr 

,-,-..rri

..r- 1r0-r l) 4lill r:4:. (40-31) i,.r'^,ll ijill la;E eL (10-6)

1* G dEtll d e: IgE l! 1L-13 _r!l ol 2oo5 i.-" dp>! Ly l2t) eorl
,J,,..,.-lJ Th-2 $r.r trar..s:6i dr-,5 crl,"."--ll fe,--,;lt _.;hL,....- Uinu^l o!9i- 5-2

;r1..,; cErr dtrl$l ir "&i 
JGtll ,.+ IgE Jl clr,- 61 lZZl JSi qS og- 5 J^' ,,s r+

12-8 ;* rlc e:1-2r cJ^+ IgE '$: Oi tl7] s! iJ*-il !l-yl ajrl .;-"= -$J,, giJl

61 1Zl1-iEir di.-.ll cjr,- d ..rl5ul g;hb iJiFll &b,ll -i$: eli r*r 
";.ii:.r.r 

ii.
.oll. i t..r!r*11 ,'Uhll ,-,-ltr i! (10-7) 'rJl ijilt ric d,lS IgE lJ '$j ,+i

o**!+i.,.ljl urri &Ea. cF IgE eJsJt epUl OJ,sp*lsjl j5, jJr,f#l drl.Jl :1 d$i

(a*.) a-,.r-tl crLilJl ,!, ,- i+Jl .tl*i)l

J&-ll 6. L_.rtL J6.ll ./ "!i 01s IgE ll -!s. ! .#$l Jr, ll Oi (4) ,l:.+ll etl e+;
,:uyl d; t6$l d'r/o+lr.:'0.r.s,3 (116.601111.98)ali il &uyl .+ IgE ll s-rrdl

.'r/U.r. as3 (170.37t102.65) uE

,i.,- iUir-o Jri" J r*Jirj dl1!3-,1s tl\iq-o,J-bJb 
"fSfl 

IgE Jl .5ri.". O++ i-DLll Cr-,t3

i-r-.-r 6.n 4iJl ar*.l..-l! r-urt. \t J6.ll ,J "Jrl 
IgE Jl ,e_ii..* 61 7Z+1!-Y_l oL.!2rJl

０

　
　
０

　
　
０

　

０

　

０

　
　
０

　
　
０

　
　
０

５

０

５

０

５

０

５

１
，

■

Ｌ

３

（
コ

（Ｆ

■
Ｊ
■

し

ワ
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2011`61出口1`221山卜」l bi」 ll非 ‐

ぃ 串 |ぃ 1よミムIgE JこLi″ 七 Ⅲ 凸L"メ ‐ |」
び 魂 ≒

…

静

J[23]饉LIい が 』 ´ 20.夕喫 メ |ル ヽ り ■ L!～‐ ごい 。ヵ J亀 Ll

♂ J[19]≦iい習●り し
`1…

‖ヽ
置句

`び`J主
月 ≦ J劇|ご IgEとも |

・島 ´辱 bう ン」b・ lコ |

―

“

甲 |ゝ

“

導 IJいY“ ■ 」 F訂

“

・
6匈)摯Ы IgEヵ

``山
ロ

申 lJこ

`“

」|

申 | メ | 、口,口 LJ`IL● 1

島 メ 島 均 も
“

“デ メ 3

100.51 152.21 147.64 104.38 102.65 111.89
脚
型
Ｇ・Ｍ

148.93士 81.89土 131.48± 142.98± 170.37士 116.6帷
しい ツ|

ψ り |

ひ 可 |●L`」 IgE」 タリ げ 即 1脚 IJ LI(4)JJコ |ごL咆 ル 1

(142.98± 104。 38)凄 1■」|●

`口 “
許 1カ 3げ

/ヘムP6ヽり(131.48± 147.64)

●Kιμ 興 |`」 が コIIgE Jメメ ヴ 即 ld週IJ t■|ご国 I Ⅲ HJ`3訂 up6_

(148.93± 100.51)。ェ|夕』メ どもL3訂■36→ (81.89± 152.21)ひ 1許 |

福
♂
ul亀 b。 ご

L″
ご

国 |・ゝ ′よ ミ|も (4)」Jコ|ご o費
"区

3挙
。ゝ6均

も、り(699だ263)“ 脚 |プι
`」

JLI●
`げ

パ甲IIgE Jヽ‐ハ●|≦|ヴ」12002

中 d`ψ“ひ
"ど

3絲 。ゝ6→ ″84±67.3o いヽ|ど もし 3訂
勢

屯脚|めLI J亀L!り国1亀も』事い |工 ■』 →月 ≦ご国|ご
`戯

二YI

・諄り1碑 柳 IJ御 |

二だIgE』 」L●i vl■ッI Ⅲ l‐ヽヽ ■り い Jl dり|●LJ“ 脚 1許

絆」́ 出しヴロ|あL島 甲 |コ国b`´日 lc曇」|メ ‐も|■‐ こ勇島 `■脚

討J、押IIgE』 ぁL″ ♂11｀ Lム‖JJヽ 勤S`ヽЧ J♂ |●L崚漁 コ

.[20¨ 16-23‐25]“ よ。≦ILl、

^

ヽ

ぬ
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´
い

.ilFt : d-J.Jl +ilr. ,rp 4t-t "rJti Mycoplasma pneumoniae tr*
tr-g i-*,,t+

-,;iSi c,t*."..11 f6*.;r*,,,,,' ",,gtL,Jl 6J l*6.,1* Aj$,#l IgE Jl .J.,- Oi t26] .lSl

dlli rSir ,,,uJ$Jl ,..1. ll.e r+ -!li.oJl d Orl..ls.lt .9rJ IgE Jl ,q:i.,.,* Stii-2| !..Y3 *rtc o"

.oll: d Jrr 4l dtJl 69hl 61 ;t -z!t1Zl1

J q,dr+ll d&-Jl ttr:l L-ul-r6Jrtijl t],i\e ch,,-ts olSll IgE Jl dri..* 0# i$\-ll ,',.u1

'r/.*lr. ir=-e (69.681113.29) &_, .r-Hl ,.r!"1 e Cul &;L:t 91 {2s!t .erJ IgE

;r=j (181.36t97.67) CUI g,;S Ors!^"ll -,xi rylt .eS o-stJl al.u" glS L;i

.(5) &J+Jl ,.'s e+r. tx 3-/e;l::

,-b ! 4- 'JUl 4.,;Ltt g-ri JbYl .s.l t*6y o.llSt IgE r.J.,- oi l25l e;:1

.;9i o=l-i-ilt .eJ t..* IgE Jl Oi 1tO]3 [19] .r" )s .!i .ilGir *;' e tuJtL 1",-L.-ll

IgE ll etri & eY36J it'Jl .!.ll ,-,-,....' f-s.,t.,jl *VI1+JJ JeL: olr.F,.Jul g,-tht

ri' IgE atry ib.jr eeJ +pt..-tt .r.!"\J..JLJI airt3l gri rLpll oi t5l C.;:i ,

Clt.-. ilJlc ,iJtil ipl^l! Ll..)ll'a'-zso JiSI ,iyF.: i-,'ll crlr.'r...J1 ,-trill

.Atopic person oALoJl

JLii. Y 0*#+tu Jl ,J:+J ('f"/q:s. 6s3) olsJl IgE ;syt (#qJ dll. Jl :5 fuqll
qlbst i*,t ...1ts CHi.r3JI irls3 .'!.ibJl g.JtiI r+,.rs J+J

g$tipt.-; !t )l i,ji$Jl sJ$d 6rbl
g.rlrae -;C r.rrlral Crir.;P ,'A.r.a !.uEJ l.E t$r.J

103.90 141.60 95.91 152.73 97.67 113.29

d&-Jl

cfJ.<ll

G.M

147.98± 70.86± 148.14士 115.17± 181.36± 69.68±

uilFj)l

,fJ!-ll

& "&i irls o+i:^ll 
"5-rJ 

IgE ':sil .",.r,6Jl J&-ll oi (5) cl-r+ll er ,''-.'ri

'r/U.r. ;.r-j (148.14195.91) 4iiuJl ;,Jo t,J olS-r 
3e-/U.-rJ 

6r.s,3 (115.17f152.73)

O-1. Jl .s.J .,Jci Ols .Jsll IgE Jl -$jt qr+ll J&-ll Oi t4l dlSl .'uc Li lx ,

甲
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与 出 口
'|"■

jJltri+L-N;Jlrll &Lc Jrl tF+J r.ilL .s-,inll jl..+ll ,Jlg'.Jr.Lr {.,.,i.. 1+ -rEI i,ri.r3l

.Th2 li)i iJ-3-l ol+,.fl:.!l jk+I. I i.r.l+i-l JrilJ.ij!l i*.,. 1-,-r

rl.-l .. d r.. J, 1.6J ,'',nXl IL-5 : lL-13 -I.1l,! gt5-.1t ,rt1 ,5:l 4s'St 61 1ZS1 sl

ss J.lJl jli! 6J,j ,J. 1L-13 .J.': il IgE .,eE.ll n*L,..J,Kll etrl J! i.i{Jl dJelnll

lL-4 J lL-5 6. arl.3ll+ ,L-^l a#il d +l+,lYl jirr.r tcir"': ,,l- rJ..,-r ir3lxll crtr-il

osl o:Br.ll ,-r.l C6_t* IgE ll 6l t30l -it;! t29l clt3 6;rl ts IgE Cd -!j.t ,Jlg

.r.l IgE Jl , cJi... ttrJl ,.f .++Jl 61 JSJ3 1<1.', - ll -,;3LLJI :-s 6. .gl! y {eEiJl

.ir!: 
".t"tr-tt 

etiill tJi olii.ill 4p J,j i+J..6,!)li (Jlg -;ils.,tl ,;trr e Li-l 9 !,rlir"Jl

.61..,,.-ll .lrr ,-r. r..ru rJr.i-l i:r3LCl cJr.-ilb

i11.;e O-1S: 3l ir-L"sll .idr-l ,J' ol+I;+ll i--l-ir i11Cl crbL:.!l etyl cr.l d;

&b -6;-r IgE ll Ctii '.i-:J di.-.ll -el ',t.t1 (Jtt, e kj i.3tu grlr."i.- i)9

. t3 1 1 dlli qp l5r i5:t &lr'll , 
, - ru 1-,rj l i-,-- ul u4"l ,rt :l ;rl";.

Mycoplasma pneunoniae sn r.fiJ die

(.la+il ,J'rl!l -l
,+ 'Jl PPLO agar JKI J"-r 0. !r":r".ll i+.ii! q5J6;-ll .J--$ Alt! ,-ri#

ll LJJS l)sJ crr- .'. & ,,Jc, 
'fl,6 

,5& ltlycoplasma pneunoniae gCt rll
l(l-i: L. ,,c&ll -2l.sJl !$o.l p:c i1c i+itill Pleomorphism JtlSiSft u:'cll! ,'.L-,rl

q[d l-p-r ''''tL l trst-r elF i.i..-l Ui" tlL tirrL. I t^$l c.,-xt'L ,i.r!. tL.l fu-.l.

.[32] Giemsa stain lrS::, i]L,g

grlfg..rll j$-2

j-r-9 rL-ar lilF c,li eldl !H! . i-ir-. . i"r.,. 1,J rJtS:I4 t*!r.':,-. ,'r,t

2 Jls.is.:Jts ,t.J i,4,. J,iill oliJl gn ora J'5 il 9$^ll ,.JE#JI{ 'ui: -il.rll ir .'l .l 
'i.-l

.Modifid PPLO agar J.--r ,rL Mycoplasma pneumoniae'-'1, -''

‐
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島 4^‐Ч

.i! l : J-J.JI i*r. sF {1.t .,sJlr Mycoplasma pneumoniae 't$Jc

JJE4JI PPLO b.'S * i;vil6 Mycoplasma pneumoniue,'r! sii,,,,r :2 1$

.l+[rr ef+.a d$rl u& tfi.,.! Jljil-3
sErS^ O-; ;r_i+-lJl &qr:Jl &rY ULFY +;;r rlr$l aarc t+:!F,t.. ,'xl:

.3 JlS.Xll ,J e--r 1-S .r-,iJr iir.-

s.:;r Q.a dljgl Jl.6iI :3 qjs'.i

▼

＾
”
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,.ii JlriiL4

,=le cJs--r Mycoplasma pneumoniae tjl {i! Lsr r+. ,r -- bli..l -++

l ri Ji,-!l JJ .f!-.r!, i|J"ll dl-i L.ull JBlJt !..Lll OJ JF ir. i.,-../l i+,nill

allJl ,'..'ir 't -at--l UUrl, LsJsll --ii:ri.t -,i.-.ll ,.:t!t P1 ,,.1 ll -rJ.ll ai i'lJ+

.Jtni-yl lrJ iJ-..!! i+,cll 4 jS-Jl 
C"-_l* ,1"-Jl i-.,.-b.lJl

JL3i-y! lJ,€l :ru^tl i-rriill :4 LJs..i

LqiiEll or UrLl 6 r+ :C r g;iEJl o. C#L,l 4 q :B t 'r-A+,Jl Ja..,j :A

JAJ i,r-jlr p gs jjr: (,b t#}! Jtiiit -5

O" 4iU ilU lLV^ Mycoplasma pneumoniae at^n.^ Jr+ (4) & e*+
g.:l!5 /-haemolysis )-lS )Li '-Jl .:ll ,:LJS r.ll.i ,,J. \F;+ ,,Jc iry: €r:ll d,l"sil

.[33]ヽメ」|`ヒし` 1諄
“→ヴ

コIH202●い■バ |■

`=騨

ぃヽLI J!も→

‐

ｎ
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.3! l : &J"Jl 1+..,rp {#t-al+ Mycoplasma pneumoniae 1*
♂ ,U~Ч

Mycoplasma pneumoniae tlfsij g.J.Jl Llrlll :5 qFi

Catalase p.*)ii -tt$il -6

6,o c;p ;) (r/"3) C*=..r-r+<ll 'J "(LH dr i,,1t! a!1..,! r*., c.,lc,lii l^€].r,:..* ,",u<

!"(r-!H J.,-fJ,+ Catalese pi cJ^*: il +sU.-,, a-fd eJ.- -lc al6i.Jl ,''.b-1..,J1

.[33] "Lr or+$i J,! o+uxll

0対dase←」lJぃこ|_7

∝ra mythy卜p‐pheylen damme【 誡国、 1.、キ』 こ■L口IJ螂 こメ メ 上ぃ」

.[33]ヽ
"4‐

oヽ い ぃ が 出
・ ♂bも |`(り|』 hydrOCh10ride(1%)

匈 J手 鶴 NI由IJ二 ▲
"′り

`″
ルS″α′″′″″θ

“

力θ〔メ |へ押t“

:勧』平もメ1山|」 スヽ‖LキIⅢL(6)JJ却lc■タ

い 1凸IJ,ス AttiZ′″ι
“
″θ″′αιこメ|」い1も錮ti“へ:6出ギ |

´
「

ヽ
ワ

洒こョ、メニニユ| 、1,11)11し ,:::11 {upJl rL.a.Jl 申 l

、:'11lL′ :Lil

Mg/]Disc
6.rpJ rEJl

R 10 Bacitracin R 30 4ヽethecillin

S 30 Tetracyclin S 15 Clarithromycin
S 30 Chloramphenicol R 15 Azithromycin

S 5 Ciprofloxacin R く
υ

り
４

Trimethoprime +
Suflaroxasol
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2011`61出口|`22｀ 1｀ ^tl Lr,.al*tt tfg +l+.

S 5 Enrofloxacin S 30 Doxycyclin
Ｓ

´
30 Anllkacln Ms 30 NaHdixic acid

S 10 Streptomycin R 2 Clindamycin

R 30 Vancomycin R 10 Penicillin

Ms 30 Cefotriaxone R 10 Ampicillin
S 15 Erythromycin R 10 Gentamycin

■い 硼 も L出 K」の ε

"Jas″

α′″
“
″οガαι夢 IJ(6)出口 |ごL`鞠

J Clindamycin,Azithromycin,Bacitracin,Gentamycin」 ム句L出
`U区

出 K,Cefotriaxzone,Nalid破 ic acid」 亀_1“ ‖ヽコ
“JL cコ

`1^｀
・・vanCOmycin

・鋤 』事
`IJ=^‖ ♂ぃ■1.ヽ

こ岬 もLが
“

口|こり1ひ‐
・

いψ卜 」却 い |ドレ早円

山IJ、 ス̂とぃ|´却 いっLJ区 ♂ IJコ |ル 出 ♂ |り 1由IJ・・ Jし

。出IJ二』 。ゝ ぃ 。し

"♂
1辞口 |ご 兜口 |」 鋤 出 IJチ ョエMaCrdmes

」 Ⅲ L¨ ‖ヽ 4可L‐ K ttευ ras″α′″θ〃″ο″たθ 夢 IJ F4]ご 句 1

」 も喝 EりhromyCine J Clarithromycin 」 LLJ Azethromycin

♂|■ギ|が ひ Macrdmesこり|´Jt島L´ ‐ |」 メリLevonoxach

“
♂ |口1枠 静 工U区 押 |」 押 |■晦 23S rRN村 い 出

…
Liりο

"腸
″α′′θ″″ο″″θJJ[35]■LL響|よhJだい。与

. 23S rRNA ,>Jl d -uit ,31rr g1.2[ ,9 Macrolides olrL:.c

My c op I os m o p n e umo n i o e biS+J sL.^ll uardsiiJl

LL Demeditecなメ ひ 聾‐ 出 6工 が
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