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ABSTRACT
Honcy  is  Onc  Of the  01dest natural  product that  characterized by

multifullctional cffects including nutritional, antilnicrobial, anti― oxidant, anti‐

inflamllnatow and anti― tumor activities.This study、 vas dcsigned to investigate thc

efirect of various conccntrations of hOney(2.5-15%Ⅵ も/v)againSt tWo tumor ccll

lines, HEP-2 alld ANIN-3 and one norrnal ce11 linc REF,by using tissue culture

tcchniques.Honey rcvcaled a modcrate anti― adhcsivc cffcct against both tumor ceH

lines,HEP-2(30.9%)alld ANIN-3(17.1%),but without signiflcant cffect on REF

cell linc.Howevcr,vc7 pOtCnt anti― prolifcrativc cffect of honey、 vas demonstratcd

in HEP-2(85.2%)and A卜0ヾ-3(82.5%)in cOmparison to thc moderate cffcct on

REF(26.4%).Honey also showed a modulating effect on protein content in the

secretions of both tumor ccll lines by decreasing it about 96.30/O in HEP-2 and

87.60/Oin ANIN-3 sccretions.Furthermore,honey caused a potcnt apoptotic efibct in

HEP‐2(93.3%)ANIIN-3(73%)in cOmparison to thcir untreatcd controls,10%and

18.30/O respectively.The results ofthis′ ′ν″rο study clearly indicatcd the anti¨ tumor
activity of honcy,but nccd further invcstigation to support this activity′ ′ソノνθ.

INTRODUCTION
One of the best known properties of honey is its anti― lnicrobial

acti宙ty due to various factOrs which contribute to this act市 ity(1).In

recent years there has been a gro、 ving interest in the use of honey in

wound manageinent, particularly when there is delayed healing and

local infection such as leg and pressure ulcers,bums and infected skin
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graft donor sites (2,3,4). With regard to the stimulation of tissue growth,

f,oney is not only used as nutrition but also used as an alternative

treatment for clinical conditions langing from gastro-intestinal tract

problems to ophthalmic conditions, and as wound barrier against tumor

implantation 1n laparoscopic oncological surgery (5)' It has been

demonstrated in vitro, that the phenolic compounds in honey

contributed very significantly to its anti-oxidant capacity (6,7)'

Therefore, oral supplementation of honey in experimental obstructive

jaundice model rats diminished the oxidative stress and hepatocyte

apoptosis caused by ligation and division of the common bile duct (8)'

Also the phenolic acids and flavonoids found in honey were the main

causes of the protective effect through their synergistic action that

enable it to lower the risks and effects ofacute and chronic free radical-

induced pathologies such as atherosclerosis, diabetes and cancer (9).

Thus supplementation of diets with honey and Nigella sativa grains

revealed a protective effect against methylnitrosurea-induced oxidative

stress, inflammatory response and carcinogenesis in Sprague Dawely

rats (10). Very few studies have been carried out to investigate the anti-

tumor properties of honey, for instances, using five strains of rat and

murins tumors, honey showed moderate anti-tumor and pronounced

anti-metastatic effect and potentiated the anti-tumor activity of 5-

fluorouracil and cyclophosphamide ( I I )' Furthermore, honey is an

effective agent for inhibiting the growth of three hurnan bladder cancer

cell lines (T24,253J and RT4) and one murine bladder cancer cell line

MBT-2 (r2).
The airn of this work was to study the cytotoxic effects of honey

against two cancer cell lines and one normal cell line to detect its anti-

adhesive, anti-proliferative and apoptotic activities by using tissue

culture techniques.

MATERIALS AND METHODS
Preparation of Honey

Natural unprocessed honey, dark yellow in color, rnultifloral origin

was used for experimentation. Honey was collected from Khan Dhari

farm, Baghdad city, Iraq. The initial honey solution in a ratio of l5%o

(wt/v) was prepared by dissolving l5 grams honey in 100 ml serum-free

RPMI-1640 mediurn (Sigma) supplemented with penicillin G

(100U/ml) and Streptomycin (100pg/ml), and then sterilized by

filtration with 0.22pm t-rlter. A series of six concentrations (15, 12.5, 10'

7.5, 5 and 2.5o/o) were prepared just before using in the experiments

under aseptic conditions.

つ
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Cell Lines and Cell Culture
Murine mammary gland adenocarcinoma (AMN-3), epithelial cell

carcinoma of human larynx (HEP-2) and normal rat embryonic
fibroblast (REF) cell lines were obtained from Iraqi Center of Cancer
Research and Medical Genetics. All cell lines were routinely kept in
RPMI- 1640 medium supplemented with l0% fetal calf serum and
Penicillin G (100u/m1) / streptomycin (100pg/ml) at 37'c in a

humidified 5% COz- 95ohair incubator under standard conditions.
Cell viability was measured by counting, excluding those cells

stained with 0.lo/o trypan blue, and cell suspension should be prepared

at a concentration of 1x 106 cells/ml to carry out cell culture experiments

( l3).

Short-Term Toxicity Assay

Cell suspension 1x106 cells/ml was incubated in one ml of
phosphate buffer saline containing various concentrations of honey
solutions (2.5,5,7.5, 10, 12.5 and l5%) at 37'c for 3 hours. Cell
viability was determined by hemocytometer using trypan blue exclusion
method (14).

Cell Adherence Assay
Cell adherence was assessed by crystal violet staining method as

described by Mather and Roberts (15).The cells were plated (1x105

cells/well) in 96-well flat bottom plates and treated at the same time
with various concentrations of honey solution (should be prepared at

twice the final concentration) and incubated at 37"c for 24 hours. The
cells washed and stained with crystal violet, then the absorbance (O.D.)
of each well was determined at 492 nm by using an Elisa plate reader.

Long-Term Cytotoxicity Assay
Cytotoxicity was assessed by crystal violet staining method as

described by Willson (16). The cells were seeded (2x105 cells/well) in

96-well plates for 24 hours, then treated with different concentrations of
honey solution for 48 hours. After treatment, the cells were washed as

stained as described above to determine their absorbance at 492 nm by
using Elisa plate reader.

Determination of Protein Content

The cells were plated (4x105cel1s/well) in 24-well plates and

incubated at 37'c for 24 hours, then treated with various concentrations

3
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of honey solution for 48 hours. After treatment the medium of each well

was aspirated and transferred into eppendroff tubes to be centrifuged

and to eliminate the associated cells. The supernatant was refeffed as

cell line secretion, and the protein content was determined by using

Bradford method (17).

Apoptosis Assay
This assay was carried out according to mitochondria bioassay kit

(US. Biological Company) described by Chen et al. ( l8). The cells were

plated (5xlOscells/well) in 8-chamber tissue culture slide and incubated

at 37"c for 24 hours, then the cells were treated with the highest

concentration of honey solution (15%) for 36 hours. After treatment, the

cells were treated with mitocapture reagent for 20 min and examined

under fluorescent microscope to count the number of apoptotic cells

(green) and healthy cells (red).

Statistical Analysis
All data were expressed as mean + S.E. and the validity was tested

by linear correlation (r) between the treatment and each parameter.

However the statistical significance of ditferences between treated and

control groups was carried out by using Mann-Whitney test at p < 0.05.

RESULTS AND DISCUSSION
The percent changes in cell viability were plotted in figure- 1, in

which a significant reverse correlation between the 3 hours exposure to
different concentrations of honey and cell viability was demonstrated
particularly for REF (r : -0.7) and HEP-2 (r : -0.79) at p < 0.001, but
not for AMN-3 cell line. However, only the highest concentration of
honey solution (15%) caused significant reduction in the cell viability of
REF ( ll9%) and HEP-} (t3.t%) at p < 0.02.

The percent change in optical density (O.D.) of cells after 24 hours

exposure to six concentrations of honey solution were compared to
those of their controls and refbrred as cell adhesion (figure 2). Only
HEP-2 and AMN-3 cell lines showed significant reverse correlation (r :
-0.6, -0.65 at p<0.001 respectively). Two concentrations of honey
(12.5% and l5%) caused significant reduction (p<0.02) in cell adhesion
of HEP-2 (20.1% and 30.9o/o respectively), while three concentrations
of honey solution (10o , 12.5% and l5%) caused significant reduction
(p<0.006) in cell adhesion of AMN-3 (15.8oh, 16.4% and l7)%
respectively).

The percent change in O.D. of cells after 48 hours exposure to 6
concentrations of honey were illustrated in figure 3 and referred as cell

4
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proliferation. All three cell lines showed significant reverse correlation;
REF (r : -0.74), HEP-2 (r: -0.61) and AMN-3 (r: -0.85) at p < 0.001.
Otherwise, both tumor cell lines revealed significant reduction in cell
proliferation at concentrations of l0o/o, 12.5% and 15% which are
34.70 , 48.2% and 85 .2o/o for HEP-2 and 25.60/o,32.90 and 82.5Yo for
AMN-3 respectively. However, only the highest concentration of honey
(15%) caused significant reduction in cell proliferation of REF cell line
(26.4%).

Figure (4) demonstrates the protein content in secretions of 3 cell
line cultures, in which there is clearly and gradual elevation in protein
content of REF (r: 0.5, p<0.001). In contrast, the protein content in the
secretions of HEP-2 and AMN-3 were declined (r : -0.89, -0.93 at
p<0.001 respectively). Nearly, all concentrations of honey treatment
caused significant reduction in protein content of AMN-3 that decreased
from 483.2 pglml (control) down to 60 pglml at the highest
concentration of honey treatment (15%). However, only three
concentrations of honey (10o , 12.5% and 15%) were significantly
decreased the protein content in the secretion of HEP-2 from 403.2
pglml (in control) down to 287,49 and 15 prglml respectively.

Finally, apoptotic effect of the highest concentration of honey
solution (15%) was demonstrated in both tumor cell lines (figure 5).
The apoptosis % of treated HEP-2 (93.3 + 1.45) was significantly
varied from related control (10 + 2.89) at p<0.009. Also honey
treatment cause significant induction of apoptosis in treated AMN-3
cells (73 * 4.04) in comparison to its control (18.3 * 4.41).
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Cell viability of all cell lines was slightly decreased after 3 hours

exposure to different concentrations of honey solutions (figure 1),

because honey is a supersaturated solution of sugars that make it

hygroscopic (osmotic effect) as well as its low pH 3.5-3.9 (acidic effect)

(1e).
Honey revealed an inhibitory effect on cell adhesion of HE'P-2

(30.g%) and AMN-3 (17.1%) tumor cell lines, but without significant

effect on the nonnal cell line REF (Figure 2). These results indicated

that honey has one or more constituents that are capable to interfere

with the adhesion process of cells leading to detach from plate and not

involved in the measurement of optical density (13). The most

compatible suggestion that interpret this selectively anti-adhesive action

of h-oney may be due to interfering of honey either with cell substrate

adhesion molecules "integrins" (20), cell-cell adhesion molecules

"cadherins" (21), or cell-substrate adhesion molecules which are

transmembrane proteogly cans (22).

It was found that the 48 hours exposure to different concentrations

of honey solution caused anti-proliferative effect up to 85.2% and

82.2% in HEP-2 and AMN-3 tumor cell lines respectively in

comparisonto 26.2oh in the normal cell line REF (figure 3). This result

togeiher with those obtained by other investigators (11, l2) showed that

honey possess a potent anti-proliferative activity against different tumor

cell lines in vitro.
The present study demonstrated for the first time that the 36 hours

exposure to l5Yo honey caused a potent apoptotic effect against HEP'2

tumor cell line (93.3%) and AMN-3 (73%) (figure 5). This fact needs

more investigation to determine the constituent that is responsible for

this activity and the mechanism by which it acts. However, earlier

publications suggested that the phenolic acids and flavonoids found in

ih. ho.r.y were the main causes of its protective effect against some

pathological conditions such as cancer (9). Also sulphorafane

.or11po.t.nt found in the honey, which is enzymatically released from

the glucosinolate, play an important role in the anti-tumorigenic activity
(23). Hamzaoglu et al. (2000) implanted cancer cells into the neck

wounds of mice, a marked decrease in wound cancer tumors were found

in the group of mice that had surgical wounds coated with honey pre-

and post- operatively (24). Furthermore, pasteurized honey has a
potential to decrease cancer growth or used as an adjuvant with cancer

therapy (25).
On the other hand, honey clearly decreased the protein content in

the secretion of HEP-2 from 403.3 pg/ml (in control) down to 15 pdml
and from 483.2 pglrnl (in control) down to 60 pglrnl in the secretion of
AMN-3 cell line, while honey treatment had no significant effect on that
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of REF cell line (figure 4). The present study showed that honey might
partly affect either the synthesis or the release of certain secretory
protein molecules, which may be growth factors or cytokines. Many
investigators showed that some epidermoid carcinomas secrete complex
molecules "Haptoglobin" to suppress the activity of natural killer cells
(26), while other tumor cells secrete different cytokines such as IL- l0 to
suppress immune response against them (27, 28). Also Al-Shammery
(2003) demonstrated that murine mammary gland adenocarcinoma cells
(AMN-3) still consist of secretory acini filled with milk-like secretions
(29), therefore, the reduction that occurred in the protein content of
AMN-3 cell line may be due to the ability of honey to modulate certain
gene expression that is responsible for this milk-like secretion.

According to the results obtained from this preliminary study, it
can be concluded that honey caused significant anti-adhesive, anti-
proliferative and apoptotic activities against tumor cell lines HEP-2 and
AMN-3, but with negligible effect on normal embryonic fibroblast cell
line REF. Also, it has been found that honey was able to modulate the
protein content in the secretions of only tumor cell lines that may be due
to regulation in certain gene expression. Therefore,, it is necessary to
investigate its cytotoxic effect in other tumor cell lines as well as to
analyze the nature of protein molecules found in their secretions
particularly those that act as growth factors or involved in cell adhesion.
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ABSTRACT
This investigation has been conducted in the biology department / college of

science / university ofAL- Mustansyria in the period from 2003 - 2005 to study

the effect of lea<l pollution on some physiological parameters of Newzland

rabbits(Le p us lepus) .

Seventy ( 70 ) rabbits males hal'e been taken in each experiment (exposure

experiment and oral experiment) Ten(10 ) rabbits males for each treatment

hai'e been injected rvith distilled water only, with 30 mg / kg Pb, with 60 mg /
kg Pb and rvith 90 mg / kg Pb. The same treatments have been given to the

oral treated animals. A total of 140 male rabbits were involved in this work '
The results shorv significant difference decrease in red cells a count' packed

cell volume and glucose level in blood for all Pb treatments .

The result has significant increase Gtutamic oxalo - transminase and Glutamic
pyruvic - transminase have been lbund in all pb treatments .The increase was

49.7 'y,, anf 587o for Glutamic oxalo - transminase and Glutamic pyruvic -
transminase respectively .

The result shows increase in heart beats , temperatures and rate of breathing

with Pb exposure or injection from the first neek in all Pb treatments'

The result shorvs significant difference decrease in animal rveights rvith pb

injection from the second week to the lifth week.

'Compiled from Al- Ragihi, S ' J . H .( 2005) , The effect of Cadmium and leadonsome
physiologicat parameters of Nervzealand rabbit males( in Arabic )

Ph . D thesis University of AL Mustansyria, Baghdad' Iraq.
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The Effect of Lead contamination on Some physiological parameters of Newzland Rabbits
Males

Hassony
The necrosis , conjunction ,of bloo<l vessel, change in color tissue in liver and
change in kidney cortex glomerular have been found in animals treated with 60
and90mg/kgpb.
In general , the results of exposure experiment is more effective than oral

INTRODUCTION
The world these days has many problems due to the need of

increasing rate of population, technology, and agriculture
developments .Human development effect the ecosystem, practically
it's biotic individuals which have had standard criteria along last
centuries. The industry an agriculture have not been overused and
pollution problem have not been known until 1960 (.) In the
present days, the deterioration is clear in the ecosystem and the
decrease in the quality of biotic elements of the water and wild live .
Lead is used in many industriat fields that have direct relation in
daily present live.It is used in dyes, compound , sinks, batters,
petrol industry and derivatives and some of it used for cleaning
large fuel tanks and other important utilizations(6).
Lead contamination cause blood anemia , weakness , epilepsy fast
rate of breathing , death , death of embryo(r3). An American study(r)
indicates that the lead contamination causes moving a lot of youth
and little people out of the law, the symptomatic lead poison in
stomach pain and lead colic due to lead pollution(7).The children in
the age of 2 - 3 years are more effect by lead pollution(exlol
Rocyle and Needleman , 1993(12) have divided lead poisonings to
Iittle poisoning (50 pg i 100 ml ) , moderate poisoning (60 pg / 100
ml ) and high poisoning (100 pg / 100 ml ).
In the present time in Iraq , there is little information on lead
pollution and its effect on human and animals live. Therefore, this
investigation has been conducted to study the effect of lead on some
physiological parameters of Newzealand rabbit males.

MATERIALS AND METHODS
This investigation has been conducted in the biology department

/ college of science / university of AL- Mustansyria in the period
from 2003 - 2005 .

In order to study some physiological parameters of Newzland
rabbit males (Lepus lepus) . The measured parameters are :

. Red RBC and white cells count (WBC)

. Packed cell volume (PCV).

. Hemoglobin (Hb).

つ
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. Mean corpuscular volume (MCV).

. Level ofglucose in blood.
Weights of animals (fifth and sixth weeks animal weights are

neglected because the death of the animals )
o Weights of brain, kidney heart, liver , lungs and testes'

. Some physiological parameters such as heart beats,

temperatures and rate of breathing .

. Prepare some tissue slides.
The differences between treatments and control is shown by giving

LSD values in addition some parameters explain more by giving

percentage decrease or increase from control:
For.*uripl" hemoglobin decrease (b) % = eourcL-90-1-u'el-tcl *1gg

ee-?rr xl00 =29,4o/o ( see table I )
9.9

The above measurements have been done according(S)(t 
t). Seventy (

70 ) rabbits males have been taken for each of the two experiments,

a total of 140 male rabbits were involved in this work :

I - Exposure experiment, ten(I0 ) rabbits males for each treatment

have been injected with distilled water only, with 30 mg / kg Pb'

with 60 mg / kg Pb and with 90 mg i kg Pb.

2 - Oral experiment, ten(l0 ) rabbits males for each treatment have

been u,atered by moth with distilled water only, with 30 mg / kg

Pb, with 60 mg lkg Pb and with 90 mg / kg Pb.

RESULTS AND DISCUSSION
Table ( I ) shows significant difference decrease in red cells a

count, packed cell volume and glucose level in blood for all Pb

treatments .The decrease was 40 o/o , 16.12 oh and 29.4 oh for red

cells a count , packed cell volume and Hemoglobin respectively'

This agrees with the result that obtained by Albahary ,1972@ and

Block et al 1992Q) .However , there are significant increase in white

cells count. This was 35olo in 90 mg /kg treatment compare to

untreated . It means that white cells active out of diapedsis system'

In table (2 ) significant increase in Glutamic oxalo - transminase

and Glutamic pyruvic - transminase have been found in all pb

treatments.The increase was 49.7 o/" and 58 for Glutamic oxalo -
transminase and Glutamic pyruvic - transminase respectively .This

due to the damage in animals livers.
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Table (3) shows increase in heart beats , temperatures and rate of
breathing with Pb injection from the first week in all Pb treatments
.They were 200 beat / min , 37 c' and 37 breath / min for the
untreated animals .However , for the animals treated with 90 mgl
kg lead were 218.10 beat I min , 37 C' and 44 breath / min for the
above parameters.
The result in figure ( I a ) shows significant difference decrease in
animal weights with pb injection from the second week to the fifth
week . In 60 gm lkg treatment after 28 days the animals have been
perished and then in 35 days died. But , in 90 gm lkg after 2g days
the animals have been died .

In figure ( I b ) , also there is decrease in the weights of brain,
kidney, spleen , stomach , Iungs, heart,and liver. For example , the
different in weight between the untreated and the 90 mg/ kg was
0.24 gm and 2,7 gm for Kidney and stomach respectively . This
because the decrease of glycogen in liver .

The necrosis , conjunction ,of blood vessel, change in color tissue in
liver and change in kidney cortex glomerular have been found in
animals treated with 60 and 90 mg / kg pb ( plates la ,b, c, and d ) .

In general , the results of exposure experiment ( a ) are more
effective than oral experiment ( b ) see tables 1,2,3, figure I a
andb.
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Plate l.a― Untreated icOntro:)animal:iver ce‖ s.b― Animai liver ce‖ s treated with 90 mglkG

pb・ C―Untreated animal kideny ce‖ 5.d~Animal kidey ce‖ s treated with 90 mg F kg pb.
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Table - l: The mean blood components RBC, wBC, pcv, MCv and Hb of
rabbit males

a=l njection experiment.
b= Treated by moth experiment.
5olo LSD= least significant difference at 5 yo level .

males as effected bv Pb .

Treatment Blood components

RBC
X10(12)/L

WBC
X10(9)/L

ＰＣＶ

％

MICV
(FI)

Hb
(g/dI)

Control
A

b

９

８

６

５

“
　

・
０

３
．
３

36.48

31.4

％
　

・
２

５２
．

５０

０９

９

１

９

30(mg/kg)
a

b

２

０

５

５

4.41

3.9

７

８

３

０

３

３

64。 40
59.4

５０

　

・
４

９

．

９

60(mg/kg)

a

b

０

０

４

４

８‐

　

・
５

６
．

６

０

０

２

１

３

３

70.20

71.1

０

５

８

７

90(mg/kg)

a

b

4.14

4,1

６９

　

・
９

５
．

５

５

４

３

２

３

３

４５

　

，
３

８３
．

７２

8.40

7.31

5%LSD
a

b

１

３

３

２

１

５

２

３

７

８

０

３

２

０
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Table-2:The mean ofsome biochemicalindicators(GOT,GPT and
Glucose)of rabbit l■ales as effected by Pb.

a=l njection experiment.
b= Treated by moth experiment.
5%o LSD= least significant difference at 5 7o level '

Treatment GOT
(lU/L)

GPT
(lUノ L)

Glucose

(mg/dL)

０ｎ０Ｃ

ａ

ｂ

９

８

４

０

３

３

″０

”３

４

２

２

２

７

８

９

５

６

７

30(mg/kg)

a

b

35.5

30.8

３

５

２

２

３

２

４

８

０

５

６

７

60(mg/kg)

a

b

41.0

31.5

８

５

８

９

４

２

０

４

２

５

４

５

90(mg/kg)

a

b

４

０

９

０

６

４

５

８

８

５

”３

４

０

０

９

６

５

４

50/O LSD

a

b

３

１

１

４

3.1

H.5

５

　

ｏ

９

■

‐５
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Table -3:mean some physiological parameters heart beats , temperatures and

a=Inj ection experiment.
b= Treated by moth experiment.
57n LSD= least significant difference at 5 7o level.

rate of breathing of rabbit males as efl'ected

Treatment heart beats
( beat / min )

temnperatures

(C° )

rate of breathing
( breath / min )

Control
a

b
200.0

210.0

37.00

37.1

37.0

37.0

30(mg/kg)
a

b

2H.0
215.0

37.00

37.2

37.00

39.0

60(mg/kg)

a

b

216.0

213.0

００

　

・
０

３８
。

３８

００

　

・
０

３８
．

３８

90(mg/kg)

a

b

218.0

217.0

37.10

37.7

44.0

45.0

5°/O LSD
a

b

２

１

４

４

６

７

０

０

０

６

８

３
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ABSTRACT

Forty three HIV―positive paticnts、 vho attcndcd Baghdad Consultative and

Trcating Center in lbn― □br hospital frorn June 2004 to march 2005,in addition to

l13 apparently hcalthy controls、 verc included in this study.

QIntitative cstimation of scrum p24 antigc n concentration was donc by ELFA for
36 HIV cases.Among the exarnincd patients,3 cascs(8.30/0)had equivocal result

whercas 7 cascs(19.40/0)had ShOwn positive p24 antigcn in their sera. Somc

cytokine levels、 verc ineasured by using(EIA),thcy include lnterlcukin-1,IL-2,IL

-4,IL-6,IL-8,Interferon― garnina,and tumor necrosis factor一alpha.The senlln IL―

8 concentration was signiflcantly lower(P3・ 001)in HIV Cases,whereas the n(F‐ α

was signiflcantly highcr(P=0・ 022)in them when compared to control group.The

rcmaining selccted cytokines had shoヽ vn statisticany insigniflcant differenccs

bct、vcen HIV cascs and healthy colltrols.

The total WBC and total blood lymphocytes counts in HlV cases werc signincantly

lo、ver(Pa.ool and P=0.048,rcspcctivcly)th an those in controls.The peripheral

b100d CD3+CD4+and CD56Jymphocytcs   counts wcre signiflcantly lowcr(P
=0.037,0.001,0.018,rcspcct市 ely),While thc count of CD841ymphocytes werc

lower insigniflcantly in HIV cases.Among HIV Cases,thc CD4CD8 ratio was
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The serum IgG and IgM concentrations were found to be significantly higher (P<

0.001) in HIV cases as compared to controls. No statistically difference was found
in IgA concentrations. The serum complement (C3. C4) components concentrations
were significantly lower (P<0.001) among HIV cases. The concentration of serum

beta 2-microglobulin was significantly higher (p<0.001) in HIV cases compared to

controls.

INTRODUCTION

ln lraq, and during 1986, a group of young hemophiliacs in
Baghdad began to complain of high fevers and unexplained bleeding
and sustained ill health after receiving a tainted clotting agent bought
from the French pharmaceutical company (Merieux). The original
number of victims was around 220, mostly hemophiliacs' children, and

their blood was tested for HIV, they all showed to be positive [1].
According to the Iraqi AIDS research center, a tolal number of 448

HIV/AIDS cases, including those who died of disease, have been

detected since 1987. However, in 2005, only 72 of them were living
with HIV/AIDS, but have not yet developed full-blown AIDS [2].
Individuals infected with HIV show both cellular and humoral immune
responses to this virus. However, these responses are unable to prevent

the ultimate progression of disease in the great rnajority of infected

individuals. The cellular responses mediated by cytotoxic T
lymphocytes (CTLs) (CD8 cells) inhibit HIV replication both directly,
by recognizing and killing infected cells, and indirectly, by producing

soluble chemokine antiviral factors [3]. Helper T lymphocytes (CD4

cells) responses to HIV are important in viral control, and strong HIV-
specific CD4 responses are associated with lower HIV viral loads [4].
Humoral immunity appears to be less effective in controlling viremia
than cellular responses; Antibodies to envelope, core protein, reverse

transcriptase (RT), or regulatory proteins can be detected in HIV -
infected individuals [5]. Neutralizing antibodies, which are possibly

responsible for the initial clearance of virus frorn the peripheral blood,

have been detected in variable titers in most infected individuals [6].
In addition; patients at all stages of HIV infection have been found to
have detectable ADCC which is directed against the gp 120 molecule,
and the effecter cell is primarily the NK cell and monocytes [7].
In view of mentioned introduction, this study is designed and conducted

to explore different humoral and cellular immune responses associated

with Iraqi HIV infected patients.
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MATERIALS AND METHODS

Forty three (27 males and l6 females) HIV infected patients who

attended Baghdad Consultative and Treating Center in Ibn- frr
Hospital *.* investigated, their age3 range was 9 - 53 years. A11 of
them were diagnosed by ELISA and confirmed by western blot

technique in the Laboratory of communicable Diseases center (cDC)

in Baghdad, those included 23 hemophiliacs, 19 acquired the disease by

,.*uul transmission and only I by vertical transmission. In addition, 1 l3

apparently healthy individuals (59 males and 54 females) were included

foi 
"omparison. 

All controls sera were tested for HIV antibodies by

ELISA to ensure serum negativity for HIV antibodies'

The procedures involved were:

1- Determination of P24 Ag concentration of HIV-1 in serum by using

the (ELFA) technique.
2- Determination of serum IL- lu, IL-2,IL-4,lL-6,
concentration by enzyme immunoassay method.

IL-S, INF-y, TNF-a

3- Studying the cell mediated immune response, by

characterization of PBL, using lymphocyte CD marker

immunofluorescence staining, including (CD3, CD4,

CD38) cell count and CD4CD8 ratio.

4- Studying the humoral immune response by quantitative measurement

of serum immunoglobulins IgG, IgM, IgA and complement components

C3, C4 concentrations estimation in serum by SRID test'

5- Determination of B 2 microglobulin concentration in serum by using

the ELFA technique.
Statistical analysis

Data were translated into a computerized database structure.

Statistical analysis assisted using (Statistical Package for Social

Sciences). The performance characteristics include; sensitivity,

specificity, positive predictive value, negative predictive value, the

ROC method and multiple regression analysis.

RESULTS AND DISCUSSION

The most frequently reported modes for acquiring HIV infection

among the studied cases were; contact with blood and blood products

that cornprised (23) 53.5%, followed by sexual contact in (19) 44.20 ,

while vertical mode of transmission (from mother to her child) was

reported in only one case (2.3%) .

The duration of HIV disease was ranged between I to 22 years. those

with less than 10 years duration constituted (14) 32.6o/o of the patients,

isolation and

labeled with
CD8, CD56,
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while those between 1 0 to 19 years duration constitute d (23) 53 .5o/o and
lastly those with more than 20 years constituted (6)13.9 %.
In this study males were more frequent among HIV cases, they
constituted 62.8% of the patients whereas the remaining 37.2o/o of the
patients were female (Table 1).

Table- l: Frequency distribution of HIV cases and healthy controls according to
their Genders.

Healthy controls            HiV cases

No      %      No      %Gender

Male

Female

M/F ratio

Total

２７

‐６

・

７ノ

４３

６‐

３９

‐

・

６ノ‐

‐００

６９

４４

‐

・

６ノ‐

‐‐３

62.8

37.2

1,7′ 1

100

Contact with blood and blood products was the most frequently reported
mode for acquiring the disease, comprised 53.5% of cases, followed by
sexual contact in44.2o/o,while vertical mode was (2.3%o) (Table 2).

Table -2: Frequency distribution of HIV cases by the mode of acquiring this
infection

Mode of acquirinq infection

Sexual

Vertical

Blood and blood products transfusion

Total

９

　

　

３

３

１

１

２

４

44.2

2.3

53.5

100

The duration of acquiring HIV disease was as in (Table.3).

Table -3: Frequency distribution of HIV cases by duration of acquiring the

infection.

<10

10… 19

20+

Total

４

３

　

　

３

１

２

６

４

32.6

53.5

13,9

100

Quantitative estimation of serum P24 Antigen concentration in HIV
cases showed about 20o/o ofthese cases had positive serum P24 Antigen

.(Table 4). This result was in agreement with the results of [8], who

found that P24 Ag was present in only 2loh of person infected with
HIV, while it was present in 54o/o of the AIDS patients. These results

25
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also in agreement with the results of [9], who found that P24 Ag was

consistenily present in only 25oh of persons infected with HIV' The

presence & iZq Ag in those patients reflects intense multiplication of

ihe virus and unfavorable progression of HIV infection.

Table-4: Frequency distribution of HIV cases according to concentration of serum

P24 antigen.

Scrtlm P24 Antlgen concm

Ncgative(ζ  pghl)
Equ市ocal(3-4.9 pghl)

Posit市 e(5ゃghl))

Total
６

６

３

　

　

３

２

　

　

７

72.2

8.3

19.4

100

The concentration of P24 antigen in HIV patientS sera had showed a

statistically significant coffelation with the CD4CD8 ratio. The rate of
positive P24 antigen was significantly higher in subjects with the lowest
^CO+Cpt 

ratio compared to no positive P24 antigen in sera of subjects

with highest CD4CD8 ratio (Figure 1).

These results are in agreement with the results of [10], who found that

P24Ag concentration was significantly correlated with the initial stage

of HIV disease, as well as CD4 count and CD4CD8 ratio.

Fourth quartile tthird quartile Second quartile First quartile

l.28→  {1.11‐ 1・2⊃  ←98‐ 1.19  ←=0・ 9η

CD4JCDS ratio

Figure -l: Birr cltirrt slitrlltttg tlte l'ate r'rf lr'rsitlre Pi-l irrttigetl il: ;errtrtt
' of HI'r- ca:e. trv t- D-I,'C'DS t i'llio.
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The HIV virus either stimulates or inhibits the production of various
cytokines. Thus HIV appears capable of increasing the production of
certain cytokines as well as utilizing the production of certain cytokines
to increase its own replication.
Some cytokines levels were measured in this study. There were no
important differences between serum IL-1, lL-z,1L-4,[L-6,INF- y in
HIV cases & healthy control. Serum IL-8 level was significantly lower
in HIV cases, while serum TNF-o level was significantly higher in HIV
cases (Table 5).

Table- 5: The results of serological Cytokines concentration in the group with HIV
as compared to healthy control.

The cytokines
Healthy
controls

Median IL-l o concentration (pglml)
Median IL-2 concentration (pg/ml)
Median IL-4 concentration (pg/ml)

Median IL-6 concentration (pglml)

Median IL-8 concentration (pglml)
Median IFN - y concentration (IU/ml)
Median TNF- o concentration (pglml)

0.3

Regarding the results of total WBC and blood lymphocytes as well as

selective CD markers in this table it has been found that the cellular
immunity was depressed in HIV cases than healthy controls (Table 6).

In addition, the present results are consistent with results of [11], who
reported that the low WBC count may be due to bone malrow problem
resulting of either chronic disease -like HIV itself or from drugs used

for HIV infection in those patients like AZT, ganciclovir, and other.
Also the results of this study are in agreement with the results of [12],
[3], who reported that when AIDS was first identified,CD4 T cell -
reduction was shown to be a major feature of the disease.

１

　
　
　
５

４

１

０

　

０

HIV cases

3.6
0

0.1

t.2

s9.8
0

25.2

0.05/N^s/

0.96I^v
0.39
tNS]

<0.001

0.1lIils/
0.022

７６

　

　

４

８

０

１

27



Al- MustansiriYa J. Sci

itive for selected CD markers in s

Vol.19,No 4,2008

HIV casesThe count )i0 6 L
Healthy
controls

Table- 6: The difference between mean count of total WBC and lymphocytes-

Mean Peripheral blood total WBC count) 6797

2061

4623

1702

599

539

1145

140

630

1.1

9.001

0.048

0.001

0.A4tNSl

0.037

0.018

0.03

9.001

Mean Blood LymPhocYtes count

Mean Count of CD4 positive lymphocytes 858

Mean Count of CD8 positive lymphocytes 580

Mean Count of CD3 positive lymphocytes 1426

Mean Count of CD56 positive lymphocytes 196

Mean Count of CD38 positive lymphocytes 480

NIlcdian CD4CD8 ratio 1.49

The association of lymphocytes count and speciflc CI)markers with

P24 Ag status in HIV cases showed the mean lymphocyte and CD
markers count Were signiflcantly lower in HIV cases who had positive

serum P24 antigen compared to those case who Were negat市c(Table 7).

Table-7: The difference in rnean counts oftotallymphocytes and lymphocytes

positive for selected(〕D markers bct、veen HIV cases with positive P24

antigen and those with negative or cquivoc」 tests.

Serlln P24 Alltigen

Thc count X0 6 L
Negative6quivocal Positive

S pghi

Mean Blood LymPhocYtes count 1823 1200

393

442

783

95

542

0.94

Mean Count of CD4 Positive
lymphocytes

Mean Count of CD8 Positive
lymphocytes

Mean Count of CD3 Positive
lymphocytes

Mean Count of CD56 Positive
lymphocytes

Mean Count of CD38 Positive
lymphocytes

Median CD4CD8 ratio

563

1233

151

651

1.13

0.002

0.061NS]

0.02

0.091NS]

0。 32「 Sヽ]

0.01

28
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The humoral immunity was activated in HIV cases his was represented
by IgG and IgM which were significantly higher in HIV cases than
healthy control, and by C3, C4 which were significantly lower in HIV
cases than healthy control (Table 8). t14l found that in AIDS patients,
functional abnormalities of B cells, including polyclonal B cell
activation, hypergammaglobulinemia, raised titer of antibodies to
various pathogens and autoantigens were documented early in AIDS
epidemic. Serum Ig concentration was also reported to increase in
asymptomatic HIV infection.

Table -8: The difference in mean serum immunoglobulins and complement
components between HIV cases and healthy controls.

Healthy
controls

HIV cases

Mcan Serum lgG(mg/dl)

Mcan Serum lgM(mg/dl)

Mcan Seruln lgA(mg/dl)

Mcan Serulln C3(mg/dl)

Mean Serllm C4(mg/dl)__

1429

109.9

311.2

147.4

42.4

2099.6

161.5

298

107.9

23.2

<0.001

0.001

0.7gtNsl

0.001

<0.001

The level of serum beta 2-microglobulin (which is an immune cell-
activation marker) was determined in this study and was significantly
higher in HIV cases than the control. This was in agreement with [15]
results who found that serum P - 2 M level in HIV - seropositive
patients was mostly higher than upper normal limit value and was
significantly increased with time.
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Controls HIV Cases

Figure- 2: Dotdiagram with error bars comparing the distribution of serological

median values, (and its interquartile range) of Beta2-Microglobulin in

HIV cases to healthY controls.

HIV cases positive for serum P24 Aghave shown a significantly higher

serum B - 2 M concentration compared to those with negative or

equivocal serum P24 Ag(Table 9).

Table- 9: The difference between the mean serum Beta2-Microglobulin

concentration in HIV cases with positive P24 antigen and those with

Serum P24 Antigen

諏Ш  Bcta2-M∞ globulЦttL型 型 L_迦 L_‰
戸

Median 4.52

Serum B 2M has shown statistically significant negative linear

correlation with cD4cD8 ratio in HIV cases (Figure 3).
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Fourth quart‖e    Third quart‖e       Second       First quarti:e

(1.28+)     (1.11・ 1.27)   quartile(.98・      (く =.97)

CD4:CD8 ratio presented as quartiles for HMIUJitive cases

Figure -3: Linear graph showing the changes in median level of serum Bieta2
Microglobulin concentration between different gradients of CD4ICD8
ratio of HIV cases comparing them to controls group.
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ABSTRACT

Ethyl benzotriazoacetate (Bzl) was prepared from the reaction of
benzotriazol with o- chloro ethyl acetate in presence of sodium hydroxide. (Bzl)
was then treated with hydrazine hydrate (99%) in ethanol to give l-
benzotriazoacetyl hydrazide (Bz2). (Bz2) can be used for the preparation of many
heterocyclic rings or open derivatives. (Bz3) was prepared by the reaction of the
hydrazide (Bz2) with 4- chloro phenylisothiocyanate then cyclized with sodium
hydroxide to produce Substituted 7, 3, 4- triazol (Bz4\ .

1,3,4-Oxadiazoles derivatives (Bz5-6) were obtained by the reaction of
carbondisulfide in potassium hydroxide solution and triethoxymethane in
dimethylformamide with (Bz2). While reaction of (Bz2) with arylcarboxylic acid in
the presence of phosphorus oxychloride gave arylsemicarbazide (Bz7). Treatment of
(Bz2) with arylaldehyde or ketone afforded the corresponding Schiff s bases
(Bz8-9).

The synthesized compounds have been characterized and identified via of
their physical properties and spectral data analysis (IR, UV) in addition to the
determination of the retardation factor (R0.

INTRODUCTION

ves comprise an iinpoltant class ofBenzotriazol and its derivati

corrosion inhibitors,and typicany used as trace additives in industrial

chernical rnixtures fluid.[1]Recent studies have shown that benzotriazol

mttOr COmponent of aircratt deicing fluids(ADFs)derivatives are a

responsible fbr toxicity to bacteria.[1]
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ontheotherhandthefivememberedringhetrocycliccompounds
which may contain three hetero-atoms such as 1, 3,4- oxadiazoles and

l, 3, 4- triazole derivatives are well kno-wn to possess various biological

activities,t2l controlling blood pressuret3l and can affect central nervous

system.tal
These facts encouraged the idea of incorporation of benzotriazole

with an oxadiazole or triazole moieties which might result in potential

biologically active agents.

MATERIAL AND METHODS

The melting points were measured on a Callenkamp MFB-600

and were uncorre;ted. The I R spectra were recorded by KBr discs with

PYE UNICAM SP3-100 and PYE L|NICAM SP3-300 infrared

spectrophotometer. UV spectra were recorded on UV- 160 and UV-

VISIBLE .""ording spectrophotometer, using ethanol as a solvent. And

the retardation factor (R0 were measured by thin layer chromatography

on a silica plate as stationary phase and acetone as eluent'

All the chemical substances were supplied by B'D'H or Fluka'

Synthesis of l- Ethyl benzotriazoacetate (Bzl)lal

A mixture of benzotriazol (0.01 mole) and anhydrous sodium

carbonate (0.01 mole) and ethyl chloroacetate (0.01 mole) in absolute

ethanol (25 ml) was refluxed for 6hrs. The hot reaction mixture was

then filtered, cooled and poured onto crushed ice, the precipitate

obtained was filtered off and washed with water several times and

recrystallized from water. The physical properties are listed in table (1),

and the spectral data in table (2).

Synthesis of 1- Benzotriazoacetyl hydrazide (Bz2)Is\

A mixture of (Bz1) (0.01 mole) and hydrazine hydrate (0'013

mole,99%) in ethanol (50 ml) was refluxed for 4hr' On cooling, the

solid product was filtered off' and recrystallized from chloroform. The

physical properties are listed in table (1), and the spectral data in table

(2).
Synthesis of I - Benzotriryoacefyl -N'-(4- chlorophenyl)

thiosemicarbzide (Bz3) 161

A mixture of (Bz2) (0.01 mole) and 4-

chlorophenylisothiocyanate (0.01 mole) in absolute ethanol (30 ml) was

refluxed toi Znr. The solid obtained was filtered off and recrystallized
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from methanol. The physical properties are listed in table (1), and the

spectral data in table (2).

Synthesis of 1- (4- Chlorophenyl)-2-mercapto -5-(l-
methylbenzotriazo) 1, 3, 4-triazol (Bz4)t61

The thiosemicarbazide (0.01 mole) was dissolved in aq. NaOH
(4o ,50 ml)and refluxed gently for 2hr. The resulting solution was

adjusted to pH 5-6 with dil. Acetic acid (10%) and the solid precipitated
was filtered off, washed with water and recrystallized from methanol.
The physical properties are listed in table ( 1), and the spectral data in
table (2).

Synthesis of 1- (2',3'- Dihydro-2'-thione-l', 3', 4'- oxadiazol- 5- yl)
methylbe nzotriazol (Bz5) t7l

To a cold stirred solution of (Bz2) (0.01 mole) in ethanol (30m1)

and KOH (0.01 mole), carbon disulphide (0.05 rnole) was added drop
wise. The reaction mixture was refluxed on steam bath for 8hr. Ethanol
was removed by distillation under vacuum and the residue was stirred
with (10 ml) of water, filtered and the filtrate was neutralized with 10%

HCl. The precipitate product was filtered, washed thoroughly with
water, dried and recrystallized from methanol. The physical properlies
are listed in table ( I ), and the spectral data in table (2).

Synthesis of 1 -(1',3',4' - oxadiazol-5-yl) methylbe nzotriazol (Bz6) t8l

A mixture of (Bz2) (0.01 mole) and triethoxymethane
HC(OC2H5)3 (0.03 mole) in DMF (10m1) was refluxed for 5hr. Addition
of water (10m1) to the cold reaction mixture afforded a solid, which was

filtered off and recrystallized from water. The physical properties are

listed in table (l), and the spectral dataintable (2).

Synthesis of 1- Benzotriazoacetyl -N'-(4- chlorophenyl)
semicarbzide (Bz7)

Compound (Bz2) (0.01 mole) was treated with 4-chlorobenzoic
acid (0.01 mole) and phosphorus oxychloride (10 ml) under reflux for
3hr. The reaction mixture was cooled and then poured onto ammonium
hydroxide solution. The precipitate was filtered off, washed with water,

dried and crystallized from methanol. The physical properties are listed
in table (1), and the spectral data in table (2).
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svnthesis of Benzotriazol-1-yl-acetyl-N' - arylidene hydrazines

(Bz8-9; tol

A mixture of (Bz2) (0.01 mole) and 4-hydroxybenzaldehyde or

acetophenone (0.01 mole) in ethanol (30m1) with drops of acitic acid

was refluxed for 2-311r. The solid precipitate obtained on cooling was

filtered off and recrystallized from methanol. The physical properties

are listed in table (1), and the spectral data in table (2).

Table -l: Physical properties for compounds which have structure:

CH,R

No.
of

Comp

R
Molecular
Formula

Yicld

%
Purification

solvent

Ｍ
．
Ｐ

℃
Rf

Bzl ~COOC2H5 CroOzN:Hr r 54 H20 50‐ 52 0.79

Bz2 ―CONHNH2 C80N5H9 70 CHC13 150… 153 0.92

Bz3 一CONHNHCSNH一 Ph― p¨Cl C150N6SCIH13 45 McOH 177… 180 0.8

Bz4 くNttH
|

Ph―Cl

C15N6SCIHH 75 McOH 250-253 0.62

Bz5

N一NH

く。外
C90N5SH7 50 MeOH 181‐ 184 0,39

Bz6

N一N

く。)
C90N5H7 70 H20 130-132 0.85

Bz7 一CONHNHCO― Ph― p― Cl C150N5ClH10 88 ⅣleOH 215-217 0.41

Bz8 一CONHN=CH―Ph一 p-OH CrsOzNsHr: 60 MeOH 240-243 0.51

Bz9 一CONHN=C(CH3)~Ph CreONsHro 70 McOH 169‐ 171 0.54
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RESULTS AND DISCUSSION

l-Ethyl benzotriazoacetate is prepared by the reaction of
benzotriazole with o,- chloro ethyl acetate. The reaction is followed by

disappearance of NH abso,rption band and appearance of (C:O)

absorption band at 1750 cm-r in their IR spectra. The ethyl ester (Bz1)

was converted into acid hydrazide (Bz2) by its reaction with hydrazine

in ethanol, the hydrazide (Bz2) showed absorptions at 3300 .*-' fot 1N-
H) and 1660 for (C:O).

The hydrazide was refluxed with 4-chlorophenylisothiocyanate to

give the expected thiosemic arbazide (Bz3), which was identified by

iX-ffl absorption bands at 3260-3310 cm-r,weak band of (S-H)

absorption af 2620 cm-r and (C:O) absorption at 1700 cm-r' Treatment

of thiosemrcarbazide with base yielded triazole (Bz4) which showed

absorption of weak band at 3280 c--' fot (N-H), (S-H) absorption at

2520 cm-' in addition to disappearance of (C:O) absorption'

The hydrazide (Bz2) was refluxed with carbon disulfide in
alcoholic potassium hydroxide solution to give substituted oxadiazole

(Bz5). Compouna 13iS) showed.absorptioi at 3270 cm'' fot (N-H),

2600' cm-' foi (S-H) and 1640 cm-r for (C:N).

Refluxing (Bz2) with ethylorthoformate in DMF afforded

oxadiazole derivative (8z6). The IR spectrum of (8z6) was devoid of
both amide and amino bands of (Bz2). Treatment of hydrazide (Bz2)

with 4-chlorobenzoic acid in the presence of phosphorous oxychloride

for 3hr resulted in the formation of 1- benzotriazo acetyl- N'- (4-

chlorophenyl) semicarbazide (Bz7). The IR spectrum. of (Bz7) was

showed absorption at 3300.*-i fo. (N-H) and 1680 crn-r for (C:O).

The Schifls bases (Bz8-9) have been prepared by the reaction of
(Bz2) with 4-hydroxybenzaldehyde or acetophenone and acid catalyst.

The structures of these derivatives have been identified by their IR
spectrum which showed absorption at 1640 cm'l for (C:N).

The uv spectra of the synthesised compounds showed the

expected electronic transitions (n--r*, n-n*). The UV absorption of
compound (Bz2) with ).max 280nm compared with (Bz1) of 289nm

there is a hypsochromic shift which results frop the exchange of (-OEt)

group with CNHNH2) group. While there is a bathochromic shift in the

i-u^ of compound (Bz3) which results from introducing (C:S) group.

On the other hand there is an increased in ),max of compound (Bz4)
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which may be resulted from the extension of the double bond
conjugation with the aromatic and oxadiazole rings.

On the same basis compound (Bz5) has )"max 287nm due to the

two factors, the first one is the conjugation of oxadiazole ring, second

the presence of sulfur atom may also play an important rule in
bathochromic shift in oxadiazole (Bz5) as compared with (Bz6) which
absorbed at ).max 284nm.

Compound (Bz7) )"max showed an increase into till293 nm due to the

introducing (C:O) group. While the shiff s bases showed increasing in
l.max may resulted from the presence of (PhCH:irl) group. Spectral data

were listed in (table 2).

Table -2: IR and UV spectral data for compounds (Mz - Ms)

ar: aromatic, s: strong, w: weak

39

No. of
Comp

u.v
l.max

(CHC|3) nm

Characteristic IR bands Cm-r

C=0 C― H al。 C―H ar. C=N C=C N―H Other

Bzl
289,251

245
1750 29702990 3000 1510 (N■N)1570

Bz2
280,267
251.245

1660 29082812 3057 1545 3300 (N=N)1610

Bz3
290,251
245,224

1700 29802999 3070 1550d
3260¨

3310

(S■H)2620

(N=N)1600
(C=S)1500

Bz4

295,256
249,245

232

29402980 30803160 1620 1570 3280w
鉾 H)2540(C=S)

1520(C―

Cl)ar1070

Bz5
287,267
251.244

29202940 3000 1640 1510 3280 (S卜H)2600w
(C=S)1400

Bz6
284,245

221
29982990 3020 1680 1520

Bz7

293,257
249,245

241

1690s 28402860 3040 1590 3310 (C-Cl)arl099

Bz8

320,309
304,300
292,267
251.245

1710 28802900 3000 1610 1520 3240 (C-OH)ar 3400‐
3`00w

Bz9
309,292
267,245

1710 29802990 3100 1640 1520 3240
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ABSTRACT
Condensation of 4-lllethoxy phenyl acid hydrazide、 vith di carboxylic acid in

POC13 1eadS to the formation of bis― α,ω ―[5-(4-mcthoxyphcnyl)-1,3,4-oxadiazolc‐
2-yl)alkanes iV]n.These conlpounds were demethylated with aluminum chloride in

dry benzene to givc bis ―α ,o‐ 15-(4-hydroxyphenyl)-1,3,4-oxadiazole - 2- yl )
alkancs[VI]n.The ncw series[VHin Was Obtained by condensation of the latter

compounds[VI]n witl1 4(41-n…butoxybcnzylidcncimino)bcnZOyl Chloride[IIl in dry

pyridinc.

The synthesized compounds[VII]nヽ Verc charactcrizcd by spectral and physical

data. Ali ne、v compounds have bccn scrccncd for thcir antibactcrial activities

against two types of bacteria(E.Coli and S.Aurcus)in three cOncentration(0.1,

0.01 and O.001)mg/mL.Thc rcsults showed good biological activity against E.Coli,

but did not sho、 v any antibacterial activity against S.Aureus.

INTRODUCT10N
The synthesis of l,3,4-oxadiazoles has considerable interest due to

their various biological activities reported among thesc activities were:

antifungal[1],antiCOnvulsant[2],antibacterial[3]actiVities.

Substituted l, 3, 4-oxadiazoles are associated with inany types of

biological propertieso Antirrlicrobial activity data of these structllres

showed their considerable activity against Gram negative and Gram
posit市e bacteria as well as some strains of fungi[4].

Schiff bases are iinpoltant compounds since they have biological

activity against bacteria and fungi[5,6].Also the Schiff bases posses

anticancer[7,8]actiVity in animal screening.
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Unit lvan

In this paper, the synthesis and biological activity of some new twin

1, 3, 4-oxadiazole units were reported with the hope that the

incorporation of these moieties with irnine group might enhance

biological activity.

MATERIAL AND METHODS
Materials:

Vt"tt "f 
chemicals used were supplied from FLUKA, MERCK and

BDH chemicals co. and used as received.

Techniques:
Th. *.lting points were determined by using an (electrothermal)

melting point apparatus. E,lemental analysis was carried out by using

carlo-erba 5500 elemental analyzer. The IR spectra were recorded on a

PYE-LINICAM type (1310) intiared spectrophotometer using potassium

bromide discs. FTIR spectra were recorded on a Shimadzu FTIR-8300

spectrophotometer; mass spectra were recorded on Shimadzu QP1000A
gas chromatography spectiophotometer. The IHNMR spectra recorded

on Brucer 60MHz NMR spectrometer. Deuterated dimethylsulfoxide

solution was used as internal solvent.

SYNTHESIS
The homologous series of Bis o,o- { 5 | 4 ( 4' n

butoxybenzylideneimino) benzoyloxyphenyl ] - 1,3,4 - oxadiazole-2

- yl ) alkanes [VII], was prepared according to scheme I

う
４

И
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―:― OH
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〈
(〔:】)〉

―CH=N―
く
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―C02H
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肛II]

INH2・
NH2

Bu00CH=N―
〈
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―COCI
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H3CO

○
||

C― NH2NH2

[IV]

IЮ
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Ψ
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N一 N

t^りL(R)nJ崚ハリ |OH

[VII]n

Scheme l

R=(CH2). . rr :0 .2,3,5.7
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4(4'-n-Butoxybenzylideneimino) benzoic acid Ill'

BuO―く
(【:])〉

―CH=N◎C02H

IIl

This compoundヽVas prcparcd folloヽving the procedure described by

Smith[9]Yicld 88%,mp 191-193C.

4(4'―■‐Butoxybenzylideneilnino)benZOyl chloride llI]・

BuO―
く

(【:])〉

―CH=N―
く

(【:】)ヽ

一COCI

UU
This acid chloride was prepared by refluxing the corresponding

carboxylic acid with an excess of thionyl chloride. Unreacted thionyl

chloride was removed under reduced pressure, and the acid chloride was

distilled under reduced pressure and kept under dry N2 atmosphere'

[10]. Yield 81%, b.P 224 - 22s C.

4-Methoxybenzoate [IIIl.

H3COく
(【]】〉

―:-OMe

[rIl
This compound was prepared following the procedure described by

Vogel [ 0]. Yield 95% -.p +l-S t 'C (lit. m.p 49-51'C)

4-Methoxybenzoyl hydrazine IIV].

H3COH(【
[])>:―

NH2NH2

lIVI

This compoundヽ vas prcparcd,110ヽVing thc procedurc described by

Smith[9].Yield 98%m.p135-137C.

Bis―α,①
-15-(4-methoxyphenyl)-1,3,4-oxadiazole-2¨ yl)alkanes IVin・

順 o 鴫   酬 3

44



・
1' IN tl'髯

Al― lヽustansiriya J.Sci

‐

Vol.19,No4,2008

ryt,
A mixture of 4-methoxybenzoyl hydrazine (0.02 mol), dicarboxylic

acid (0.01 mol) and phosphorousoxychloride (5mL) was refluxed for 7
hrs. The cold reaction mixture was poured into ice-water and made

basic by adding sodium bicarbonate solution. The resulting solid was

filtered, dried and purified by refluxing with ethanol. [11], Table (1)
shows the physical properties of compounds [V]".

Bis- o,rrr - [s(a-hyd roxyphenyl)- 1, 3, 4-oxad iazole-Z-yl] alkanes [VI],.

Ю   飢   釧

ryrl,

To compound [V] (0.033 mol) dissolved in dry benzene (25 mL)
was added anhydrous aluminum chloride (2 il.The reaction mixture
was ref'luxed for 10 hrs. The solvent was evaporated and the residue was
poured into ice-water. The solid was collected and purified by
dissolving in (30 mL) of I0 % NaOH solution. The reminder solid was

filtered and the filtrate was neutralized with 10% HCl. The crude
product precipitate during the neutralization, washed with water several

times and dried to give the desired compounds [VI]" ll2l, Table (1)
shows the physical properties of compounds [VI],.

Bis - oro) - { 5-[4(4'-n-butoxybenzilydeneimino)benzoyloxyphenyl ] -
1,3,4-oxadiazole-2-yl) alkanes [VII] ".

m◎{♯〈ジЮ≪メル0  01③呻◎胡u

lvlrln
To a stirred solution of compound [VI], (0.01 mol) in dry pyridine,

was added 4(4'-n-Butoxybenzylideneimino) benzoyl chloride [II] (0.02

mol) at (0-4)'C. After the addition had been completed, the resulting
was stirred for 3hrs. at room temperature. Afterwards the resulting
mixture was poured into (100 mL) of l\oh HCl. The precipitate was

filtered, washed with solution of 10% NaHCO3 and then with water
several times, dried and recrystallized from chloroform. The physical
data of this series [VII]" are listed in Table (1).
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RESULTS AND DISCUSSIONS
4(4'-n-Butoxybenzylideneimino) benzoic acid [I] was synthesized

from the reaction of 4-amino benzoic acid with 4-n-

butoxybenzaldehyde in the absolute ethanol with glacial acetic acid as a

catalyst. This compound was characterized by melting point (191 - 193"

C) and IR spectrum.
The I'R spectrum of this compound showed disappearance of

absorption band due to C:O stretching of aldehyde at (1700) cm-rand

two absorption bands due to NH2 stretlhing at : jOO cm-r and 3160 cm-r

of hydrazide [IV] together with appearance of a stretching band at

(162b)cm-' urrignuble to C:N stretching. This compound was converted

to the corresponding acid chloride by refluxing with SOCI2 for t hrs.

Condensation oi 4-methoxybenzoylhydrazine [IV] with dicarboxylic

acid in POCIj yielded the compounds [V]". The structures of these

compounds were confirmed by using spectral data (IR Table (2),

'ffNMn and mass spectroscopy) and elemental analysis, Table (3)' The

IR spectrum of compound [V]r, Figure ( 1) showed disappearance of
absorption band due to NH2 stretching together with appearance a new

band at (1600, 1250 and 1020) cm'r due to C:N, Asy. C-O-C and Sy.

C-O-C strgtching, resPectivelY.
,HNMR spectrum of compound [V], , Figure (2) showed the

following characteristic chemical shifts: pairs of doublet of doublet at

6 7.2t- i.gZ that could be attributed to the eight protons of the benzene

ring. The 'HNMR spectrum also showed the triplet signal between 5

t.it - 1.69 that could be assigned to the four protons of methylene

group (CH2-CH2) while the sharp singlet peak at 5 3.52 suggesting the

attribution of the six protons of lateral methoxy group (OCH3)

The mass spectrum of compound [V]7 as a representative example is

shown in Figuie (3). The molecular ion peak (mlz:448) is prominent

which corresponds to the molecular weight of the structure suggested to

this compoutd. The ions (1,2,,3,4) gives an excellent diagnostic for 1,

3, 4-oxadiazole ring [13], scheme (2).The fragmentation pattern of

uit yt chain in this compound is characterized by clusters of peaks (189,

zoi, zI7,'231,245, and 259), at intervals of 14 units (cH2), that are

known in the mass spectra of n-alkanes tl4]. Finally, the aromatic

nature of this compound is evident as a result of the peaks at masses

(39, 50, 51, and77).
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喝CO(D卜 CHぜ

m/z=150(4%)(2)

/

耐 ″ 畑

糀

OCH3

m/z=299(2%) (4)

N一 N

'-J,/.-"@\" )_::::, :. -,,li
mノz=135(85%)(1)

「
｀
了   ヽ

CH30引
(【[])》

:=を¬                      m/z]:lli7%)
mた =136(100%)(5)                     m/z=245(8%)

IC鴫
m/7z=231(4%)

IC喝
m/ZFlLサ %)

m/z=203(31%)

IC鴫
m/z=189(19%)

Scheme (2) Fragmentation pattern of compound [V]7

The compounds [V]n were demethylated with aluminum chloride in dry

benzene to give compounds [VI]r. The structures of these compounds

NI], were confirmed on the bases of spectral data (IR , Table (2) and

'HXHARI and elemental analysis, Table (3).

The characteristic of IR-absorption bands showed the disappearance

of absorption bands due to aliphatic stretching of lateral CH3 group of
compound [VI], together with the appearance of a broad band in the

range (3160-3435)cm-r due to hydrogen bonding of (OH) group, The

other compounds [VI]r, [VI]:, [VI]:, and [VI], showed only the

appearance ofbroad ofhydroxyl group, Figure (4)

'HNMR spectrum of compound [VI]o Figure (5) showed the

following characteristic chemical shift were appeared : pair of doublet

at 6 6.85 - 7.88 that could be attributed to eight protons of the

symmetrical phenyl ring. The spectrum showed a singlet at 6 8.41 that

could be assigned the two protons of phenolic hydroxyl group.

Finally, these compounds [VI], were condensed with two
equivalents of the synthesized compound UII in dry pyridine to yield a

new series bis -o,o -{5-t 4 ( 4' - n - butoxybenzylideneimino )
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benzoyloxyphenyl I 1 , 3 ,,4 - oxadiazole -2 - yl )alkanes [vII]". The

structures of these .or.tpor.tds were confirmed on the bases of spectral

data,Table (2) and elemental analysis, Table (3)'

FTIR absorption bands of these compounds showed the

disappearur". of absorption band due to (OH) stretching of compound

NIi^ together with the appearance of stretching band in the range

blll-iZS) cm-r assignable to carbonyl of ester group and a stretching

band around (1675).m-' du. to exocyclic imine group (c:N), Figure

(6).

Biological ActivitY
The compounht of new series [VII],, have been screened for their

antibacterial activity by agar growth technique against two type of

bacteria viz Estherichia coli (Gram negative bacteria) and

staphylococcus (Gram - positive bacteria). The diameter of the bacteria

colony was measured at three different concentrations 0'l mglmL, 0'01

mglmL and 0.00 | mglmL.
The plates *... incubated for 24 hrs. at 37"C. The zones of

inhibition formed were measured in mm and are represented by (+),

(++), (+++) depending upon the diameter and clarity. The results of the

preiirninary ,.i"..ring teit are listed in Table (a). The data showed, all

it. tested .o-pounds have biological activity against E'Coli' The

biological activiiy was high at concentration (0.1 and 0.01) mglmL but a

slighiactive at concentration 0.001 mg/ml. While all these compounds

were found to be inactive against staphylococcus aureus.

Table‐ 1:The physical properties of co:Ш 20undS.壁」n,」二m and.旦∠llL

No. of Comp. Formula m.p(C Yicld(%) C01or

「V10 CrsHr+N+O+ 276-278 88 /ヽhitc

[V]2 CzoHtN+O+ 155-156 73 VVhite

「V]3 CzrHzN+O+ 161-163 79 /ヽh tc

[V]5 Cz:Hz+N+O+ 156‐ 158 66 /ヽh tc

「V]7 CzsHzsN+O+ 137-138 81 VVhite

「V1lo CroHroN+O+ >300 72 Gray

「V112 CrrHrN+O+ >300 56 Ye1low

「V113 CrqHroN+O+ >300 68 NVhitc

「VI]5 CzrHzoN+O+ >300 74 Gray

「VI]7 CzlHz+NqO+ >300 77 Gray

[VH10 CszH+oNoOt 180-181 52 Brown

「VH12 Cs+HsoNoOs 163-165 48 Brown

「VH CssHszNoOs 155‐ 157 61 Brown

「VⅡ 15 CszHsoNoOt 207-208 53 Brou'n

「VH]7 CsqHooNoOs 149-152 44 Brown
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Table -2: Characteristic IR and FTIR absorption bands of compounds [Vln,
Vi!n and ivllln

Nolol
Compl

もICIHI

■liph・

嚇
‐

もIC=N
Oildo。

もIC二N
exo。

●1本Sy.‐

C10‐C
||‐ S,:

C10‐C υ01H， 二〕
ｅｓｔｅｒ‐

[Vlo 2855-2920 1600 1245 1020

[V]2 2815-2980 1595 1240 1015

[V]3 2835-2980 1600 1255 1030

[V]5 2825-2975 1600 1250 1020

[V]7 2860-2965 1595 1235 1030

[VI]o 1605 1235 1050 3175-3415

[VI]2 2820-2970 1600 1245 1045 3180-3420

[VI]3 2810-2965 1605 1260 1060 3170-3435

[VI]5 2870…2980 1600 1255 1065 3160‐3400

[VI]7 2840-2950 1615 1250 1025 3190-3410

[VH]o 2845-2966 1605 1670 1244 1052 1721

[VⅡ]2 2825-2968 1608 1674 1243 1045 1717

[VH]3 2850-2977 1610 1672 1252 1037 1725

[VH]5 2855-2943 1612 1673 1257 1046 1723

[VⅡ ]7 2856-2927 1606 1678 1272 1012 1718

Table -3: Elemental analysis data of com ds [V1,, [VU" and Vllln

No.of

C9Ⅲ,|

Theoretica Elllriment11

C% H% NI%| CI°/o Hy) NO/。

iV10 61.71 4.00 6.00 61.68 3.97 15。 97

「V], 63.49 4.76 4.81 63.42 4.77 14.79

「Vll 64.28 5.10 4.28 63.47 5.33 15.02

「V15 65,71 5.71 3.33 65。 70 5。70 13.30

[V]7 66.96 6.25 3.08 65.93 6.48 13.19

「V110 59.62 3.10 7.39 59.59 3.08 17.36

「V112 61.71 4.00 6.00 61.65 4.01 15,95

「VI]3 62.63 4.39 5.38 62.62 4.36 15.31

「V115 64.28 5.10 4.28 64.25 5.08 14.25

「V117 65,71 5。 71 3.33 65.69 5.65 13.32

『VH10 70.74 5.21 9.52 70.71 5。 17 9.50

「VH 71.20 5.49 9.23 71.15 5,42 9.22

IVH13 71.42 5.62 9,09 71.41 5.55 9,01

「VH]5 71.84 5.88 8.82 71.81 5.80 8378

「VH17 72.24 6.12 8.57 72.20 6.08 8.55
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Tehte -4: Results of antibacterial activity of the tested com VII

Ⅷ
Escherichia coli(G‐ 立 Staphvlococcus aureqq-(1Q -l)
Concentration mg / mL Concentration mg / mL

0.001 0.01 0.1 0.001 0.01 0:l

「VH]o + 十 + 十+十

「VH12 十 +十+ +++

「VH]3 + ++ +十+

iVH]5 + +十+ +十+

「VI117 + ++ +十+

Synthesis and B101ogical Activities of Some New Twin COmpOunds Containing Heterocyclic

Unit lvan

Htghl)' ,.tt"t(+++)> 15mm, Moderately active (++) 10-141111n,Slightly active

(+) S-gmm,Inactive G) < 5.

Figure -l: IR spectrum of compound [Vls

Figure -2: rHNMR spectrum of compound [V]2

50

:-11:|::=ニニ::■

11_1 1 1 i l11 1 ‐  l : |■  || || |■ ::

:=:  |||111 : |● :「 ::: :― | | ::::「 |:―「 ■柵[≡

:丁 :.■ :・ : 111i:IⅧ  I 'II.il lriII.I,「 111 1∵
二 「

||::|「「「

■.:: l ill: ||キ iVili_■ | ■― ::―
:・ : j ::::二 lヂ■lkl

了||:華
:0今         'C         eD         '1

III==i「 =ヽ二二
=二

r=~'■■|■・ 111:■ .1

)        5,         41         51    _
一



.     ■|■ |=:|,口         ■

Al- Mustansiriya J. Sci Vol.19,No 4,2008

,,|● I●■|■■|■ ,‐

=ヽ
■||■ |■lt.=

Figure -3: Mass spectrum of compound [Vlz

Figure -4: IR spectrum of compound [VIls

Figure -5: rHNMR spectrum of compound [VIlo
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Synthesis and Biological Activities of Some New Twin compounds Containing Heterocyclic

unit 
lvan

Figure‐6:FTIR spectrum ofcompound iVⅡ 17
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ABSTRACT
Aniline 2-thiolncthylenechloride(L)has bCCn prcpared froFn the reaction of

orthoalninophcnyl  thiol  、vith methylene― dichloride  in  mole  ratiol:lat room

temperaturc.The complexcs with mctal ions(M(H)=CO,Ni,Cu,Cd,Hg and Pb)of

thCサpe MX2(L2)hⅣ e been prepared and charactcrized by molar conductance

mcasuremellt , IR and UV一  Visible data, atomic absorption and magnetic

susceptibility.The complexcs sho、 ved octahcdral gcomctly around thc metal ion、vith

the(N,S)ligand coordinated in bidentatc mode.α  and Kfforthe complcxcs werc

estiIInatcd too.

INTRODUCTION
Self - assembly processes involving metal ions and organic ligands

containing multi - basic donor sities have attracted much attention in the

field coordination chemistry Recently, the coordination chemistry of

oxadiazol , triazol and orthothioaniline derivates have been of our

research interests have been achieved .Many of these ligand and their

complexes showed a relation with pharmacetical characters others

domenstrate biological activity such as antibacterial and

antiflamentery. 
(l -et
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Synthesis and Spectral Studie of the transition metals (Co II, Ni II, Cu II , Cd II, Hg Il 
' 
pb ll )

with aniline-2-thiomethylene chloride complexes
ShaYmaa

As a part of our continuing reseach in this area , we described herein

the synthesis of aniline 2 - thiomethylene chloride , a novel bidentate ( N

, S ) ligand and its complexes with some of metal ions '

EXPERIMENTAL
a- Chemicals ; All reagents used were Analar or chemically pure grade by

companies British Drug Houses ( BDH ), Merk and Fluka '

- The chemical materials :- orthoamino phenyl thiol (C6H7NS) methylene

dichloride (CH2CI2), potassium hydroxide ( KOH ), Cobalt chloride

(coclz.6HzO), Nickel chloride (Ni clz.6HzO), Copper chloride (cu

CL2.2H2O), Cadmium chloride(Cd C!2.2H2O), Mercury chloride(Hg Clz)

Lead nitrate pb(NO3)2, Ethanol (CH3CH2OH)99%, chloroform (CH Cl3)

ggyo, Dimethyl fluoride (DMF) 99.5% ,Dimethyl sulphoxide (DMSO)

99.5% .

b- Instruments;

- Melting points were determined by Gallen-Kamp apparatus .

-IR spectra were recorded as KBr discs in the range (4000-400 cm-r)

using Shimadzu-FT IR 8000 series.

-UV - Visible spectra were recorded by SHIMADZU-UV-VIS-160 A

Ultra Violet Spectrophotometer at 25 oC, using , I cm quartz cell

and examined at the range of (200- I 100 nm) at l0-3 M in DMSO .

- Atomic Absorption (A A) technique using a shimadzu AA 680G

atomic absorption Spectro photo meter.

- Molar conductivity of the complexes were measured on pw 9526

digital conductivity in DMSO at l0'r M.

- Magnetic susceptibility were recorded by Balance magnetic

susceptibi lity,model,MsB-MK 1 .

PREPARATION
Synthesis of aniline 2-thiomethylenechloride(L)

Am破ture of orthoalninophenyl thiol(0。 13gm,1.04 mmol)in ethanol

(20 cm3)and pOtassium hydro対de(0.06 gm,1.04 mmol)in ethanol
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(5cm3 )was stirred for 30min .A solution of methylene-dichloride (0.1

gm , 1.17 mmol ) in ethanol (10 cm ) was added dropwise with stirring at

room temperature . The mixture was further stirred for two hours, giving

white precipitate and brownish filterate . The white precipitate is soluble

in water and with silver nitrate solution gave silver chloride. The

brownish filterate was washed with water. The organic brownish layer

was separated , dried over magnesium - sulphate and evaporated to give

brownish oil ( L ) , mixed with most organic solvent .

Synthesis of the complexes

Ethanolic solution of each of the following metal ion salt [CoClz.6HzO

(0.24gm 1.00 mmol), NiC12.6H2O (0.24gm, 1.00 mmol) , CuC12.2H'2O

(0.23gm 1.00 mmol) ,CdC12.2H2O( 0.34gm 1.00 mmol ),HgC12 (0.27gm

1.00 mmol ) and pb(NO3)2 (0.31gm 1.00 mmol)l was added to an

ethanolic solution ( 0.35 gm 2.00 mmol ) of the ligand L with stirring .

The mixture was stirring for two hours during this time a precipitate

was formed . Stirring was continued for one hour to ensure a complete

reaction . The product in each case was filtered off, washed with hot

water and dry under vacuum .The physical data of the ligand and

complexes are given in (Table II)

RESULTS AND DISCUSSION

Synthesis and characterizationof the ligand aniline 2-thiomethylenechloride . The

ligand ( L ) was considered one of derivatives compound of orthoaminophenyl thiol

by the reaction of orthoaminophenyl thiol with methylene dichloride with molar

ratio I :1 in presence of one mole potassium hydroxide ;

EtOH

+ KOH

NHz

(1)
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SCH2Cl

(2)

EtOH

CI CH2Cl~~~~~~~~→ ―
―
―
▼

ＣＫ十
　
　
　
ＨＮ

oily brownish

Using a solution of KCI in water , and a little of solution

brownish oily ligand in ethanol are applied to form silver chloride from

adding silver nitrate solution to each of them . This clearly indicated

that the oily brownish ligand include the one chloride and the other

chloride was separated as KCI . The infrared of the ligand and its

complexes. The infrared spectrum of the ligand in the KBr disc does

not contain the u ( S - H ) band which is present in starting material

orthoaminophenyl thiol at (2500-2600) cm-r region This indicate the

displacemen(SH)hydrogen of orthoaminophenyl thiol by means of

-Cl-CHz-.(7)

Furtherrnore new bands at (2931 cm and 2869 cm-r) due to u asym and

u sym c - H aliphatic and bands at (l 470 cm-|, 1430 cm-r) which are

due to bending C\-CH2- ('0). Two stretching and one bending vibration

(3448 cffi-r, 3355 cffi-r , L6O4 cm-r) are diagnostic of the primary amine .

Peaks at (1249 cffi-r ,1026 cm'r) are attributed to C - S . The infrared

spectra of all complexes show ,the multibands in the range (3400-33'00)

cm-r and split band at (1604 .--' ,1560 cm-';tuggesting the

coordination through nitrogen atom of ( NH2 )group .Bands at (1249

cffi-r , 1026.--' in the free ligand reappears in all complexes as broaden

or split indicating the coordination through sulpher . Bands in the

region (520 cm-' ,440 cm't) which are due to M-N and M - 5 (12-16).

This account for N,S are coordinate(l7) to the metal ion too . The

infrared spectra data of the ligand and its complexes in (Table III ).
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The lead complex showed new band at 817 cnl‐
l、

vhich is due to nitrate

ion coordinated

The UV一 Visible spectrum ofthe ligand in DⅣ ISO solution

exhibited strong absorption bands at 254.8nm(39370 cm‐
1)and(

336.60 nm,29708 clm‐
1).ThiS may attributed to the 73-π オ

  and n‐ 7E・

transition(18).

The UV― Visible spectrumお r Co2+showed(19・
20)two bandsin the

region(650 nm,15385 cm‐
1)and(800 nm,12500 cm‐ 1)are due tO

Tlg一一―→ Eg and Tlg一一一→A2g.

The ratio ofthese two bands is l.23.In Fig.Tanabe― Suguno

digram for Co2+ion this ratio flts With△ o/B=8 corresponds to E/B｀ =

16.5。 Since E/B｀ =12.500/B｀ =16.5,B｀ =757.57 cm‐
1.△ 0/B=8 ,this

gives valucs ofE/B for the various transitions as follows

E/B Transition

Calculatcd
‐

1

E(cm)

8

15

20

25

Tlg_● T2g

4              4

Tlg~~~~~)A2g
4             4

Tlg__一→ Tlg

4              2

Tlg~~~)Alg

6060.5

11363.55

15151.40

18939.25

The two bands A2g and T1g are predicted close to the observed band at

( 12,500, 15385 ).*-'The B for Co complex is 0.780 which is lower

than the value of 971 cm for free Co ion ,implying there is some

delocalization of the electrons from the Co ion to the ligand .

The UV - Visible spectrum for Ni2* showed one band at ( 519 nm ,

19267.8 "*-' ) which is due toA2g------+ Elg and for Cu appeared at 626

nm , I 5974.4 cm is due to Blg ------+ Eg

The UV - Visible spectra of Cd2* , Hg'* and pb2* show only tail at

(351 nm ,,28490 cm+-I ) , (456 nm,21929.8 cm ) , ( 400 nm , 25000

cm ) , are due to charge transfer .
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Synthesis and Spectral Studie of the transition metals (Co II, Ni Il , Cu II , Cd ll, Hg II , pb II )
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The UV - Visible spectra of Cd2*,H 92* and pb2* complexes are located

in the region (2g411-33330)cm-r due to charge transfer '

General appearance of these bands and their assigned were illustrated in

( Table IV) .

The molar conductance of all complexes in DMSO were found to be

law which suggested coordination of anion to the metal. (Table IV).

The peff value of Co , Ni , Cu complexes ( Table IV ) are within the

range(4.70 , 3.00 , 1.90 ) respectively for spin-free octahedral
(2t.22\

struclures

Study of complex formation in solution

The complexes of the ligand (L) with the selected metal ions( Co'* ,

Ni'* , Cu'* , Cd2* ,Hg'*, pb'*) were studied in solution using ethanol as

solvent , in order to determine ( M:L ) ratio in the prepared complexes ,

following molar ratio method(23) . A series of solution were prepared

having a constant concentration ( c ) 10-3 M of the hydrated metal salts

and the ligand (L) .

The M:L ratio was determined from the relation ship between the

absorption of the obsorbed light

and the mole ratio(M:L) found to be (l:2).The result of complexes

formation in solution were listd in table (I) fig( I )
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Fig -1:Continuous variation slop for Co2* ions )," ( 325 nm )

The stability constant of the (l:2) (M:L) complexes was evaluated using
the following equation

Kf=l-al4a3c2 .(3)
c = Am - As / Am ....... (4)

where o' is the degree of the dissociation and c is the concentration of
the complex (10'tvt) The absorpance of the solutions were measured at

(?'max ) of the maximum absorption , further more the molar
absorpitivity (€max) for the complexes were calculated from eq (5)

A=€max.b.c .(5)
where A is the average of three measurement of the absorption

containing the same amount of metal ion and three fold excees of ligand
and b is the depth of the quartz cell usually equal to I cm
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Table (t) Stability constants , and molar absorpitivities of the

complexes

Where As is the average of three measurements of the absorption of

solution containing a stoichiometric amount of ligand and metal ion

The structure of these complexes thus may be represented as follow;

Cl―CH2＼
＼＼＼

ヽ
／

２

Ｍ

　

　

　

　

Ｎ

Ｈ

貶
Ｎ

／

イ
＼
ｓ／
C陀 一Cl

M(II)=CO,Ni,Cu,Cd and Hg  X=Cl

M(II)=Pb X=N03

NO

Compound As Am α FollllatiOn

constant

(Kf)

€max

λ

max

(rlln)

(L)C7H8NS
Cl

2- L2-Co C12 0.50 1.01 0.504 9.68x10 1790 325

つ
Ｊ L2-Ni C12 0.20 0.31 0.354 3.64x10 2426 343

4- L2-Cu C12 0。36 0.53 0。 320 5。 18x10 2470 342

5- L2-Cd C12 0.22 0.50 0.560 6.26x10 1204 275

(,― L2-Hg C12 0。 27 0.41 0.341 4.14x10 2075 361

7¨ L2-Pb(N03

)2

0.25 0.60 0.583 5.25x10 2170 299
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ABSTRACT
The Ca-l water splitting cycle was demonstrated on laboratary scale to produce

hydrogen . In order to get the best ideal conditions . ceramic pellets were made from

the reactant components with different proportions of CaCO3 , Al2O3, Kaolin and

Graphite to increase the porosity of the ceramic . A gas-solid reaction were involved

in this sample cyclic system, in which gases were only passed through the reaction '

The use of ceramic pellets positively aff'ected the sufficiency of hydrogen

production rate from 0.38.*L/h to about 0.46L|h.
Results of this work indicate the possibility of using solar concentrators instead

of the electric oven in splitting water into hydrogen and oxygen gases.

INTRODUCTION
The Ca-I cycle was first proposed by Fujii and others [1] . The

Cycle reaction were expressed as:

6Cao + 6tz(C) 
nto-uto1 

SCaI2 * Ca(to)2

ca(te)2(c) 
too-'oo5 

cao(c) * Iz@) + 2.5 oz

scal2(c) + sHzo 
6s0-1000K 

Scao(c) + LIHI
550-800K

L\Hl@) 

-) 

\Hz@) + 5lz@)

The developing of this cycle was carried out by a laboratory bench-scale

continous hydrogen production model which was constructed to
produce 0.38 L/h of hydrogen [2].
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Some problems has been arised from this continuous model plant due
to the liquid cyclization, which was oparated by using high pressure
(30atm). The solution reactions caused the formation of a high amount
of slurry .Therefore, in this work the reaction wasmodified to a solid-
gas reaction system in order to overcome some of these problems.

The iodine and water vapour was the only gases which passed
.through the reactor Ceramic pellets were made from reaction
.material with different components ratio to get the desired pore size
and reaction activity for these pellets.

The reactions of the four stages were thermally analysed during
the reactions by a specially modified thermal analysis instrument.X-
ray powder diffraction pattern of reacted and unreacted pellets, was
determined. A porositymeter was used to measure the plugging of the
pores of the pellets after reaction.Such pluggings have affected the

reactivity of the cycle after few reactions.

METHOD AND MATERIALS

Thermo balance type metler TA3000 system was used for the
detection of the charge in weight of the reactants.lt was modified to suit
the type of reaction in this work . A quartz tube was employed in the
oven of 8 mm I.D., and a quartz holder for the balance was used instead
of the steel one.The inlet of Nz gas was directed to pass through a solid
iodine container and in the other stage through a water steam genaration
(Fig.l). The outlet of gases formed was passed through l0% NaoH
solution trap to get rid of HI and 12 produced .

The ceramic pellets [3], were prepared from CaCOr , Al2O3, Graphite
and Kaolin with defferent component ratios (Table I ) , depending on
the required size of pores and ratio of the reaction . The ceramic was
shaped as a pellets, 5 mm in diameter and calcinated in furnace at 1373
K for 24 h, then it was left in a vacuum oven at 623 k to prevent the
absorption of C02 and H2O.

A mercury porosity meler was used to measure the size and
diameter of the pours.the pore size was found to be 1-3 of the solid
ceramic . the active pore size was determined by measuring the size of
the pellets befor and after grinding Similarly the plugging of the pore of
the ceramic pellets was also measured by the same instrument using the
same procedure (Table I ).

The kinetics measurement was carried out by suspending ceramic
pellets in a ceramic basket which was placed in the furnace of the therm
obalance (Fig. 2). The changing in the weight of the pellets was
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detected during the reaction stages, where 12 vapour with Nz was were

passing through to convert CaO to CaI2 .ln the second stag N2 gas

iaturated with water was passed to hydrolys Ca12 to cao and HI. Both

reactions were run at different temperatures in order to improve the

results (Table 2), and
(ft1.3,4). .

The solids were analysed by x-ray diftraction before and after each

reaction for determining percent yeild . The H2 gas was analysed by gas

chromotography (Pye unicm 304 ) using molecular sieve coloum (120)

cm long and (5) mm diameter at 60uC ,(Fig. 5) .

On basis of the above experimental set up. small bench-scale
plant was constructed . The plant consists of two furnace tubes , the first
contains a ceramic pellets with Calz at 650-950 K, and the second one

contain pellets with CaO components at 450-650 K. N2 gas saturated

with water steam was passed through the first furnace ) and N2 gas

saturated with 12 vapour was passed through the other. The hydrogen

gas produced was collected and analysed as shown in (Fig. 2).

RESULTS AND DISCUSSION
The thermal analysis results showed that the gas-solid reaction

needed a higher temperature than that of the solution reaction [2] . In
the present work the first stage , iodine vapour reacted with, as high as

50-85% of CaO component in the ceramic pellets depending on the

temperature of the furnace which ranged between 500 - 700 K (frg. 2).

The higher the temperature of the reaction , the more CaO component

reacted. This was caused by the ability of I2vapour to enter the pores of
the pellets The unreacted CaO component corresponded to the

unactive pores of the pellets. After repeating the cycle for three times

the persence of the converted CaO to Calz was stabl e at a level of about

62% of CaO in the ceramic pellets .

The second stage was accomplished by passing N2 gas saturated

with water steam over the ceramic pellets containingCal2 at 560-800K

The CaI .was hydrolysed to CaO completely producing HI gas

Consequently , hydrgen gas mixed with HI gas was evolved depending

on the temperature of the furnace . About22-280 of the HI gas split in
to hydrogen and iodine when temperature reached 650K .

A traces of oxygen were detected in the gas mixture due to the

decomposition of the Ca(IO:)z , [2]. The 02 gas evolved decreased as the

reaction temperature of CaO with 12 increased. This was due to the

decrease in the Ca(lO:)z produced .
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The H2 gaS Was produced from lHI decomposition at a maximum rate of

O.52 1/h when the reaction telnperature reached 973K . After few

cycles,hydrogen production was stable at a rate of O.461/h.

The efflciency of the cycle reactiOns was calculated according to

Funk and Rreiustrom method[4].ThiS invOlved the dividing the actual

energy needed fOr splitting water to H2 and 02 gas by the actual heat

input Of the cycle . All of the heat input 、vas detected thellllo
analyticaHy,using accurate weight OfreactiOns.The therlnal efflciency

of the cycle was estiinated to be 29。 30/O which represents the average
results of flve cycles.

In this study a. thermochenlica]hydrOgen prodution process using

Ca― I cycle was deve10ped . A gas… solid reaction was introduced to
overcome the;problena which was arised frorn the solutiOn reactions.

The kinetics Of the bronlinatiOn of CaC)and the hydrolysis of the

Ca-l penets was ineasured by thermobalcrice.The chenlical cOnversion

ofthe reactions was iargly improved due to reducing the amount oflost

heat. The reactivity of the pellets was measured and  fOund to be

affected by the porOsity(pore Size)ofthe pellets。

Changing of the rati0 0f the reactiOn components in the ceranlic

pellets did nOt greatly affect the hydrogen gas production】IO、vever,the
only main effect was due tO the size and diameter of the pores ofthe

pellets.

Hence, ceranlic pellet pOres are thought to be the key fOr the

reactivity ofreactiOn.The latter is our next investigation.

bleable -l: Conversio!_q4d hy4rolysis of CaO ,CaIz ceramic.

C/CaO■

Conr.%

IPores size

10m2/Kgm

Converls10n

4 (・/O Cal,

Hydrolysis

. °
/。 Ca0

0.44 37

7.5 0.50 46

10 0.60 ０
フ

12.5 0.65 57 100

つ
４

ｎ
ｖ

つ
４

′
υ 100

20 0.83 う
４

∠
υ 100

* Graphite / CaCO3 After calcinated

う
、
υ

芍
′
′
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Table -2: Hvdrogen prediction ( mole

Temp. K Hっ TOta112in KOH

300 0.019

3_50 0.026 Trace Trace

370 0.037 Trace Trace

400 0.040 0.0011 0.010

420 0.048 0.0020 0.OH

450 0.077 0.0042 0.013

500 0.102 0.0087 0.015

550 0.109 0.010 0.018

600 0.107 0.0102 0.019

ぶ

¬

Fig. -l: Experimental set - up for kinetic measurement .
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Fig。 2̈:Laboratory bench scale plant, 1‐ Rolling pump.2¨ Evaporator.3‐
Water bath.4‐ Tube furnace. 5‐ Ceranlic sample.6‐ Condenser.
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Fig. -3: CaI2 hydrolysis to CaO

Fig. -4: CaO Conversion to CaIu
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Fig.-5: X-Ray diffraction pattern, a-CaO, b-Calz
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ABSTRACT
In this wOrk sevcnteen nitrogenous compounds derivcd from cOumarin and 6-

nitrocoumarin、vhich havc a probablc biological activity havc been preparcd..T、 vo
main lincs in this、vork,thc flrst one includes preparation of``ゝ /1annich]3ascs"for 6-
nitro coumarin,thc compOunds[4a― f].ThC Second line includes preparttion of ncw
scrous of nitrogenous derivativcs fOr 6-nitro coumarin.thc compounds[7a¨ cl.Thc
structllre of the synthesizcd compOunds has been deduced fronl their Uヽ ち IR,H‐

…

9Ctum and c.H.N.analysis.

INTRODUCTION
Coumarin and its derivatives are a class of organic compounds that

have much attention, because of their biological aetivites.The
benzopyran-2-ones (coumarin ) compounds are quit easily attacked by
nucleophilic reagents. some of nucleophilic reaction involve ring
opening and occasionally recyclized into another ring.
So a number of nitrogenous coumarin derivatives were prepared by
"Mannich reaction" .the products of this reaction called "Mannich
Bases" which are a nitrogenous molecules prepared by the condensation
of compounds having an active hydrogen with formaldehyde and
primary or secondary anhines. The increasing popularity of the
Mannich reaction has been fueled by the Ubiquitous nature of nitrogen
in drugs( I) and natural products as well as by the potential of this
multicomponents reaction to generate diversity(2).So alarge number of
acetylenic amino derivatives having the general formula :

-CHrC=C-CHr-N1
have been prepared using Mannich reaction in order to compare their
biological activity with the different structures of this derivatives.
Also in this work, A number of acetamide derivatives for 6- nitro
coumarin,which have a probable biological activity have been
synthesized.
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MATERIALS AND METHODS
Instrumentation.'
a. Melting points have been determined in open capillary tubes in an

electrically heated metal block apparatus and are uncorected.
b. Infrared spectra are obtained using a Pyc-Unicam SP3-I00

spectrophotonieter. Using KBr discs.

c.(/Itra-violet spectra obtained using a Cinta-5-Gbes scientific
equipment.

d. Proton NMR spectra have been performed by spectra laboratories in
Hanover University (Germany) on a 400 Mhz, with TMS as internal

standard.
e. Micro-analysis have been performed by spectra laboratories in Jordan

University (Jordan).

Synthesis of compounds
Synthesis of 6-nitro coumarin UI (10)
This compound was prepared according to the method reported in the

literature( lO).m.p. 140 -141 C.

Synthesis of 1-amino quinolin-2(IH)-one [2al 1-amino-6- nitro
quinolin-2-(1H)-one [2b](3,4)
A solution of coumarin or 6-nitro coumarin (0.035 mole) and hydrazine
hydrate (95%) (0.035 mole. 1.1 g.) in absolute ethanol was refluxed for
(24 hrs.). the solvent was concentrated and the separated solid product
was filtered and washed with cold ethanol.
The precipitate was recrystallized from ethanol-water ( 1 :1).

Compoundl2al mp I 30-132c (Lit. 1 3l-132),55% yield.. l2bl mp 166-

168c .620/o.

General Procedure for Preparation of 1-(prop-2-ynyl amino)
quinolin-2(lH)-one [3a] and 6-nitro-l-(prop-.2-ynylamino) quinolin-
2(1 H)one [3b]
A mixture of compound l2a or 2bl (0.0075 mole) in (20 ml) of absolute

methanol and (1.1 ml) of triethyl amine was stirred tr (10 min), then
propargyl chloride (0.0075 mole, 0.56 g.) was added dropwise within
(15 min.), the mixture was refluxed for (3 hrs.). After that, the reaction
mixture was poured slowly into ice water (20 ml). The precipitate was
filtered and recrystallized from ethanol-water (2: I ). Compound [3a] mp
175-177c ,52oA yield. [3b] mp 183-184, 58%.
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General Procedure for Preparation of 1-{[a-(dialkylamino)but-
2ynyll amino)-6- intro quinolin-2(1H)-on e l4a-fl
A mixture of compound [3b] (0.005 mole) and formaldehyde (0.005
mole) in (10 ml) of dioxane and cuprous chloride (cucl) (0.1 g.).were
heated in a round bottom flask to (70C)
At this temperature (0.005 mole) of the suitable secondary amine was
added dropwise to the above mixture, which is then heated for (2 hrs,) at
( 70c).the mixture was cooled, and poured on ice water (20 ml). The
precipitate was filtered and recrystallized from the appropriate solvent,
see table (1)
The physical properties are listed in table (l ).

Table -l: Physical properties of compounds [4a-fl

$*1,,
irt-cu-c=c-cu-o

Prepuration of 1-[(4-pyrrolidine-I-ylbut-2-yny aminoJ quinolin-
2(1H)-one [51

This compound was prepared from the reaction of [3a] (0.0025
mole, 0.49 gm) with pyrrolidine (0.0025 mole, 0.177 gm), in an
analogous manner to the preparation rnethod of compounds laa-fl.

The precipitate was recrystalized from ethanol-water (mp 186-
l88c 53o/o yield).

4a N̈(C2H5)2 190-192 58 Ethanol-water (2:l) C17H26NaO3

4b -N(isobu)2 203-205 55 Ethanol-water (2:1) C22H2sNaO3

4c -N(CH2CHzCHT)z 195-196 61 Ethanol-water (2:l) CleH2aNaO3

4d ―N(CH2ph)2 221-223 65 Chloroforln C27H2aNaO3

4e
―

N□
189-191 61 Benzene C 17H1sNaO3

4f 10
CH3

199‐ 201

(deCOmpo
se)

57 Benzene Cy eHl sNaO3
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Preparution of N-(6-nitro-2-oxoquinolin-1(2H)-yl)-2-ucetamicle
derivstives [7a-e]:
Preparation of 2-chloro-N-(6-nitro-2-oxoquinolin-1(2H)-yl)-2-
ucetamide [6J:

To a mixture of cornpound [2b] (0.03 mole, 6.15 gm) in benzene

(30 ml) and triethyl arnine (3 ml), chloro acetyl chloride (98 %) (0.03

mole, 3.39 gm) was added gradually and refluxed for (2 hrs.). The

excess of benzene was distilled off under vacuum, and the precipitate

was washed with sodium carbonate (2 %) then with distilled water, and

recrystallized from ethanol.

General procedure for Preparation of N-(6-nitro-2-oxoquinolin-
1 (2H)-yl)-2-scetamide derivutives [7a-eJ

To a solution of compound [6] (0.01 mole,2.81 gm) in ethanol

(20 ml), an appropriate secondary amine (0.03 mole) was added, the

mixture was refluxed for (6 hrs.).
The excess of ethanol was removed under vacuum, and the

precipitatg was washed with sodium carbonate (2 %) then with distilled
water, and recrystallized from the appropriate solvent, see table (10).

The physical properties of compounds [7a-e] are listed in table (2).

Table- 2: Physical properties of compounds 17a-el

02          

。
|

NH―CO{H2~R

R
Yield
°
/。

7a ―N(1:2,I: 210…212 70 Ethanol CrsHrsN+O+

7b ―

ヽ
つ

219-220 61 Ethanol-water (2:l) CroHrsN+O+

7c ―N□ 181-182 56 Ethanol-water (2:l) CrsHroN+O+

7d
一 N(R

2r3
(decompose)

58 Ethanol-water (2:l) CreHzeN+O+

7c
―

)=CD

CH3

22t
(decompose)

48 Acetone-water (l:l) CrsHroN.ro.l
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RESULTS AND DISCUSSION
For the synthesis of the targeted nitrogenous derivatives of coumarin ,

the reaction sequences are outlined in scheme (4).
coumarin and 6-nitro coumarin were converted to the N_

substituted-2-quinolone derivatives by reaction with hydrazine or
primary amines (3,4).Thus compounds l2a and 2b ] were prepared by
the reaction with hydrazine with coumarin or 6-nitro coumarin[l].

The nucleophilic reaction of coumarins with hydrazine may
proceeds through ring opening of the pyron ring and recy'clized into the
product (5) as shown bellow:

Vol.19,No4,2008

|

NH2

1       。
|

NH2

理 R〔

耳狙2

NH2

Ｏ

Ｈ

R=H,N02 |

NH2

Scheme (l)
This reaction proceeds by attack of the nucleophile to the carbon

in position (9) , causing ring opening, then recyclize to form the
corresponding 2-quinolone.

The structure of the synthesized compounds have been
characterized and identified by U.v. , I.R. and H-NMR spectrum. The
I.R. spectrum of compound l2a and 2b] table 3, shows an absorption
band at (3,400 cm-') due to (NHz) stretching vibration, and a band at
(1660.cm-'1 for amide (c:o) of 2-quinolonel which appeared at (1750
cm ') rn the coumarin compound.

The success of the reaction has been confirmed by comparing
between the absorption band for (c:o) of compound l2l ind (c:o) of
coumarin, also by appearance of (NH2) stretching vibration band at
(3400 cm-r). The spectrum also shows all the absorptions for substrate
rnolecule, table 3.

The U.V. spectra of this compound table 3, has 1,,,o. (MeOH) at
(277.0 nm) due to (n-n*) transition.

The ,H-NMR 
spectrum of compound [2b], shows the following

signals:
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(d, H3, H) 5, : 6.3 PPm
(d, H4, H8, 2H) 6s : 7.5 PPm
(d, H5, H7, 2}{) 6s : 7.7 PPm
(d.d., NH2, 2H) 6H -- 7.2 PPm
(d: doublet, d.d. : doublet doublet)

The splitting of NHz signal may be due to the presence of
hydrogen bonding between NH2 proton and carbonyl oxygen'

The C.H.N. analysis corrfirmed the structure of compounds [2a

and2b),table7
The data obtained for the minimized geometry, i.e. bond length,

bond angle, bond twist angle (bond torsion), were calculated using

semi-empirical AMI module in the ACD/Labs products. The determined

bond angle and twist angle (the appendix, data 3-1) and the 3D-

geometrical for the unsubstituted coumarin (structure-1) indicate that

ihis molecule is planer, which is in a quite agreement with the published

results (5,6).
Substitution of (O) in coumarin by hydrazide group to form

l-amino quinolin-2(1H)-one l2al (structure-2), theoretical calculation

shows no appreciable change in the geometrical properties of the

coumarin molecule by the presence of 1-hydrazide group.

The l-amino group is present in the same plane of the molecule,

the twist angle of (C3-C2-Nr-Nr'): 180'and (C5-C6-Nr-Nrr): 180o'

Compounds [3a and 3b] are key intermediates to the synthesis of
many Mannich bases that are prepared in this work. Compounds [3a

and 3b] have been prepared by treatment of equimolar quantities of the

coffesponding 1-aminoquinolone with propargyl chloride in presence of
triethyl amine.

This reaction is indicated by nucleophilic attack of the most

nucleophilic nitrogen of hydrazide compound on the sp3 carbon of
propa.gyl chloridelvia a nucleophilic substitution reaction 

(7).

The mechanism of the reaction is believed to be as in scheme (2):
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NI‐I CttO CH

M5:R=H
Nl:R=NQ

(l102]fヽ〔〔[〕〔〔11。   +   cucl  ___‐

°2N
|

l¶H~CH2C=CH

OzNrl--,-,\
(s) lolt-1" + Ho-cH2-N(

Ih-cHrc= ccu*

O CH20+H‐ (―一
HO―C助‐ (¬キ IL―N(一 cH課 (|

In general, the I.R. spectrum of these compounds [4a-f], shows
stretching bands within the following values:

vys (stretching vibration) at (3250-3450 cm-t).
Vc:o amide (stretching vibration) at (l 660_1720 cm-l).
vNs2 (aromatic stretching vibration) at (1300_ lS20 cm-r).
vg:c' (aromatic stretching vibration) at (1400_1 600 cm-r).
vc_H (aromaric bending vibration) at (900-g20 cm-l).
v6-s (aliphatic stretching vibration) at (2900_2950 cm-r).

理

騨 。

R=H,N9
Scheme (2)

The I.R. spectrum of compound [3a], table (4), shows absorption
band at (1650 cm-') 

,to. (r.:o) (amide), 1:ioo cm-r) ior (NH) stretching
vibration, (3250 cm-l) for (:g-11) stretching vibration and (2150 cm-5
for (-C=C) asymmetrical stretching vibration. Table 4 also lists the
absorption bands for compound [3b]

compounds [4a-f] have been obtained by treatment of compound
[3b] with the corresponding secondary amines in the p..r.n.. of
formaldehyde and dioxane as a solvent with catalytic urnorni of cuprous
chloride .The mechanism of the reaction is believld to be as follows:

tl\"-\t.ilt*w^N^o
lhH-cHrc= cco*

ピ
N帥

。
=CCIttl・ Tに cH2c:

虹
…

嚇

[M7~M12]
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The success of all Mannich reactions have been confirmed by the

disappearance of the (=C-H) stretching vibration band at (x3200 cm-r)'

Oth;; bands of the synthesized Mannich bases l(a-f) are listed in table

(3 ).
The C.H.N. analysis confirmed the sttucture of compounds l4a-f),

table (7).
The I.R. spectrum bands of compound [5] shows an absorption

band at (1650 .rn-' for amide, (3350 cm'r) for (N-H) stretching

vibration, (2900 cm-1) due to aliphatic (C-H) stretching vibration and at

(3050 cm-r) for aromatic (C-H) stretching vibration.

on the other hand, reaction of 1-amino-6-nitro quinolin-2(lH)-
one [2b] with chloro acetyl chloride in benzene as a solvent and triethyl

amine as a base afforded 2-chloro-N-(6-nitro-2-oxoquinolin-1(2H)-yl)
acetamide [6].

Then, compound t6] was treated with the appropriate secondary

amines in ethanol as a solvent. The mechanism of the overall reaction is

believed to be as in scheme (31 tol bellow:
02N帥

。

°lH2

Jぜ
qH2
Cl

Hcl + 2NI〔 ]〕〔
〔
ll。

l

NHI)‐CH2~Cl

0

+HCl

t/
NH-C-CH2-N \

U

。  2NI〔I〕〔Nス0 +Hザ(一
がIttNk

NH-1-嘔

The LR. spectrum of compound [7a], , table (4) shows absorption bands

at(::iO .rn-') due to (NH) stretching vibration, (1710 cm-r) due to

amide carbonyl groups stretching vibration. Other bands of compounds

l7a-el are recorded in table (6).

86



Al― Mustansiriya Jo Sci
Vol.19,No 4,2008

87

°・N〔｀
準 c)

N - r-\j .- l.t .,.. llrr'. I..t ''. ljr*'

I■ t・
,

1 11‐ ヽ

|(1■ く)

11.:(

1      11      )
1     1

,ヽ、         て  ｀

｀ :́it il(  〈 ` |' ｀

14■―F:

日ヽ ‖、キl H● 1,1:I

・ 11‐ |'■
lt,111',`,it｀ ,Iι ‐`  1【 ォiヽく,ヽ 11‐

:、 l.:|｀ |

__                          10-

1`卜
,tC｀

11・、N(
イ,

17籍■el

歯(丁rt、 卜榊、<l〉

:讃二1

I l.\() .r*-"'_-'." _..-

I I.S{ ){

＼   `'

やヽ |`( ll ′ (.(‐ 1: ヽ
.

:S,

:=‐   1:   '1

1_   `1    :
t    t,・

 て ,

t()、 1`1、 1:1::

|｀ ,11..1・ ol)

1‐

‐
111ヽ

:111‐ |)

ヽ111,

I=戯 I

I《
1‐ 1:` `::

:、   で
'

「て11(‐ 11、 tl■  ヽ11

■ヽれ`

1,ィ :、

‐
|

:く '11●

°
'｀ 1項

3〕:II〕kφ

1)、 ヽ

｀ 悛` =|()(｀ 卜1,(・ :

101

(■ (・11.(‐ (x■

( 11

r｀

'I SChem● (4)

 ゙  ■

`1   ''
111

!ヽ .'41.1,,(》

卜、11.

:露ヽt  
‐

ま
　
　
一　
■

　

Ｈ

‐―

・

一́
　

　

ヽ

，
ヽ

て  ' ル1卜 」ヽ



Table -3: Spectral data of compounds [2a and 2bl
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Table -4: Spectral data of compounds [3a-3bl
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Table -6: Spectral data of compounds [7a-e]

Table -7: (c.H.N.) analysis for some of the synthesized compounds
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ABSTRACT
Pulsar Stars divided into two types depending on the periods of rotation,

normal pulsar and MSp (Millisecond pulsars) .ln this research some
characteristics of Emission Beam for pulsar stars are illustrated .In order to
compare the emission properties (Pulse Width and beaming fraction) of these
stars the HCM model (hollow cone model ) are considered-.The Misalignment
angle between pulsar spin and orbital momentum is determined .pulses ,iiatf, i,then obtained using orbital inclination angle .lt is found that pulsar
(PSRB1,13+16) will not Beam toward Earth for its life time.In a'good
agreement with results by (WRT) model .Also it is indicated that pulse viiatf,
depends strongly on the inclination angle between the rotation and the magnetic
axis for pulsar star.

INTRODUCTION
A class of objects, which became known as pulsars, were

discovered in 1960, they were rapidly pulsating radio sources and it
was swiftly shown that only objects which could produce such
behavior were spinning neutron stars. These spinning neutron stars
behave in a simil ar way to lighthouses. Although lighihouses appear
to flash on and off, it is an illusion produced by a rotating irgnt.
when a beam of light sweeps across out line of sight we iee-the
light appear to flash on and then off again. In this 

-rurn" 
way, the

beam of radiation is swept through space by a pulsar.As it ciosses
our line of sight from earth, we receive a pulse of radiation. The
mechanism from producing this radiation is uncertain, at present.
Also uncertain is the method for confining the radiation in such
well-collimated beams Il ].
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Immediately after the discovery of pulsars the first attempts were

appeared to interpret the pulsed nature of their emission that is

poirly understood ,12 ].Many theoretical models have been

propor.a ,but no single one is compellin E , d single basic model

protably can be applied to all pulsar .On the other hand ,the energy

tbserved in pulsars is only a small of reaction of the total rotation

energy dissipated .We can see some fundamental observational

requirements for the pulsars emission mechanism there are:

1-l- The radiation must be emitted in relatively narrow beam, as

shown in Fig.(l), [ 3 ]. Moreover, the beam shape and longitude

must remain stable for many rotations.

Radiowave beam

Fig.-1: Rotating neutron star mode with "Light-house" type emission. The

active region rotates with an angular velocity corresponding to the

interval betrveen Pulsar

The radiation mechanism must produce rather broad-band radiation

at both radio and optical frequencies, the radio pulses have band

widths about 100 MHZ , 13, 41.

The Pulses
Soon after the announcement of the discovery of pulsars by Hewish and Bell

in the end of 1967,l|l.,most of the radio telescopes around the world turned to

pulsar observation,[2] .Many parameters of pulsars were established like the

Lxact ,pulse shape ,the polarization and spectrum,[4].The studies of pulsars over

the wh-ole frequency range are of great importance because they are necessary for

the elucidation of the mechanism that is responsible for the pulsar emission .The

high polarization of pulsar radio emission at lower radio frequencies has

supported the hypothesis of coherent emission mechanism , which is required to

generate the high luminositl,.Goldreich & Julian in1969 suggest that the

iadiation beam of MSPs (Millisecond Pulsars) . should be larger than that of

Emitting region
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normal pulsars .There is number of models for the origin of pulsar signals but no
consensus viewhas yet been reached,[1,2] .

-fnl processing model must explain why all the pulsars are observed atradio frequencies , but only the crab pulsar is observed in the optical and X-ray
regions,[5].These models must also exprain the limited .ung oi pulsar periods
from milliseconds to seconds . when the star rotates the observer
might see a light house-like pulsed signal as shown in Fig.(2), this
model is called lighthouse effect.

AI- Mustansiriya J. Sci Vol. 19, No 4,2008

Fig'2: Radiation from the polar region of a rotation neutron star will produce a
Lighthouse, Iike effect

l- Pulse Shapes:
The shapes of individual pulses are quite varied, ranging from very

simple signal-peaked pulses to double and triple p.*.a pulse. In
some pulsars with given pulsar there is a large variation in pulse
ghape from one pulse to another .However the rn.un pulse shape of a
large number of pulses changes only very slightly over long time
periods of the order of months,[4] . The pursar-emitting regionls less
than 30 km in size, this .leads to the extremely rrigl deduced
brightness mentioned above and also is consistent only with size of a
neutron star [5]

2 - Pulse Polarization.
In all radio polarization measurement the general rule is that the

higher the observing frequency the higher porirization .observations
of polarized Galactic emission , polarizationof radio sources(Super
nova remnants , normal galaxies ,radio galaxies ,etc)follow this
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general rule .Pulsar polarization at meter wave-length was known to

be high,some times up to t00 % (e.g Manchester l97l).It was also

rcalized that the pulsar polarization falls ( Manchester. 1973) to higher

frequency, but also exact depolarization evolution was not known due

to lack ofgood high frequency , data,[4].

MATHEMATICAL DERIVATION, CALCULATION AND
RESULTS
1- Solution regions
The evolution of the observed radio pulse profile of PSRB1,13+16,
would be determined when the fiver parameters i ,o, p,1., B and To,

were specified for a given values, where ,[3,4]:
i: is the orbital inclination of the binary system . As shown in Fig.(3)
o: is the angle between the Magnetic and the spin axis
p: is the angular radius of the emission cone .

To= the epoch precession.
)" : the misalignment angle between pulsar spin and orbital

momentum

0: ttre angle between pulsar spin and line of sight.
General relativity (GR) predicates a rate of precession

O= l.2l deg yr-r, leading to a change in the pulse profile and

polarization characteristics with time .Kramer first noticed a change

in the components, [5]. This allows a solution region in parametric

space with respects to GR and HCM. model
The inclination of the binary orbit with respect to the line of sight,

i -----+ 180" ,the possibilities are,[7] :

Case A, i:47.2'
Caseb:i=132.8"

Fig -3: Coordinate system to describe geodetic precession.

Z=―た
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2- Pulse Width with Best Model Solutions:
Weisbery Romani and Taylor (WRT), reported a change in the

relative amplitude of the prominent leading and trailing components
in the pulse of PSRI, 13+16,17).If the emission beam exhibits an
over all hollow -cone shape ,13,7f .One would also expect a change
in the separation of two components , rather than only a change in
relative intensity .As an interpretation . wRT argue that geodetic
precession of the patchy emission beam structure , similar to that
proposed by Lyne and Manchester, [3,5]. Two assumptions will be
presented :

(l) General relativity is the correct theory of gravitation within the
uncertainties of measurements.
(2)The emission beam exhibits an over all circular hollow - cone like
shape.

The first assumption, given the excellent agreement of the measured
orbital decay with prediction from a general relativity ,15,71. while
the assumption of an intensity dependence one magnetic longitude
accounts for the component rotation change , the hollow - cone like
shape follows the arguments given by ( CWB) model, which can
now be presented for slowly rotating pulsar , [8,9].

These information on beam structure indicate that the opening
angle of the beam , p, follow a period relation as expected for a
circular beam in a dipolar field structure . Recent results suggest that
this is not true for very fast rotating pulsars ( p S 40 ms ) , but that it
is still applicable to PSR B1,13+16 , [5].Four equivalents Model
solutions exist , which are listed in table I .

Ⅳlodel

l

2

3

4

Tablc-1:Thc best modcl solutions.

1(Oeg)       α (dCg)  .  卜 (leg)  . p(d9g)    TO(yl)
47.2        27         22        1 9.0       1980

47.2        153       1 158       1 9.0       2128

132.8       153        22         9.0       2128

132.8     1 27        . 158        9.0      1 1980

Assumption (1) and the timing parameters presented by
Taylor,[1992],imply an orbit inclination angle, i:47.2o or i : l80o-
47.2:132.8o and an expected precession rate of C) :I.2I yr-t,l7l.
Modeling the effects of precession, the same notation are used and
coordinate system as introduced by (CWB Model but define the
precession phase :

@:O.To ..( 1 )
Such that describes the closest approach of the pulsar spin axis , C) ,

to the line of sight , n , as shown in Fig ( 3 ).
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Note that the coordinate system which is earth -centered with the

primary axis along the line of sight. The angle between pulsar spin

and the line of sight, B, will change with time according to ,[5]:
Cos p (t)= cos (tr ) cos (i)+sin ()") sin(i) cos(@)

Affecting also the impact parameter:
(2)

6 (t)== β (t)‐ α (3)
The angle between the magnetic axis, m , and the line of sight at their
closest approach.lf the inclination angle between the magnetic axis,

m, and pulsar spin axis is denoted by o, and emission beam exhibits
an opening angle , p, the pulse width changed u,ith time as , [5]:

flttf+r'"ry
Sin (o) Sin (P)

The resulting mean values for the pulse width which may
calculated by using eq.(4) ,with values adopted from models (no.l
with no.3 ),are presented in figures,(4,5).
As a results point out excellent agreement with the predication from
the Weisberg , Romani,and Tylor,as shown in Fig.(6) .

Due to geodetic precession , the pulsar will not beam toward earth
for significant fraction of its life time . In fact that our model ( HCM )
predicts that PSRBI,I3+16 will not be observable after the year 2120

,in a good agreement with results by WRT Also the new
obsaervations of PSRB1, 13+16 were made using the 305-m Arcibo
telescopes, showing that the pulse width has weakened by about 40%
since 1978 ,[9,10]. The gradual decrease in the pulses width caused
by flux density variations due to interstellar scinnntillation.

3 - Determine The Beaming Fraction:
The normal pulsar and MSP apparently differ in the luminosity

distribution and the intrinsic size of their emission beam ,[0]. The
pulses of high -energy radiation frorn pulsar are due to a

misalignment of the rotations axis and its magnetic axis ,[8,10].
Assuming a random distribution of the inclination angle n , the
beaming liaction / , describing the fraction ofthe sky covered by the
radiation beam, is given by,[6,8]:
/: (l-cos p) + @12 - p) sin p ..(5 )
Due to the results if the beaming fraction is large , the chance of
detecting a source is high , birthrate necessary compared to the case

of a smaller beaming fraction .

For normal pulsars to fast-rotating pulsars, the beaming fraction
should be very close to unity, / =l compared to the beaming fraction
of 0.5 < f < 0.9 represents the typical value for MSP.
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Fig.-4: The relation between pulse widths as a function of time
according to the model no. I
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1) Due to geodetic precession with using models, (no'1 & no'3) the

pulsar (PSR B I 3+ I 6) will not be observable after year 2120 '

2) The results are in good agreement with results by ( WRT) model

which using Model (no.4)

3) The beaming fraction for normal pulsars have value about = I ,

while Millisecond pulsar have value : 0.5 < I < 0'9 '

4) The pulse width depends strongly on the inclination angle

between the rotation and the magnetic axis, and the impact

parameter (B ), which describes the close (angular) approach

of our line of sight to magnetic axis .
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ABSTRACT
Lct α be a flnite positivc BOral measure on a cOmpact JOrdan regiOn

E⊂ c2andくの,the Hibe■ space of filnctiOns Of twO cOmpbx variablcs

reprcsented by powcr series which is a h01omorphic in E with inner product,

having zcro Order is deflned as a surface rneasurc integral over E.Thc relatiOns

f an htcgrd hc●On Or twO com口cx Va●aЫcs
connection the grOwth O

/(Zl'Z2)∈ くα)having zer0 0rder with its Fourier COefflcients with respect to an
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),haVe been obtained.Thc necessav
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Let

INTRODUCTIoN

/・ (ろ 'Z2)=Σ α″″Zl″ z2″
'be a functiOn Of″′,′,=0

two complex

variables z, and zr, regular for lz,ls r,, i
large,then f(2,,2,) is an entire function
Writing zt = rt e'u, and z, = 12 €io, ,

-f (z,,zr):U(\, rr,0,,0r)+i V(r,, r,

=l,2.If 4 and rt are arbitrarily
of two complex variables.

0r,0r), and a,,u = F,,, *i f ,,u.
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Bose and Sharma[2]deined Order and type of entire function/(zl,Z2)

and obtained necessary and sufflcient conditions for the function to be

of flnite order,and also the same for inctions of flnite order and type.

Many workers such as Gross[3],Kishka [4],Krishna and Rao[5],
Opoola and Gbadeyan[7]and others obtained other coefflcient
characterizations of gro、 vth parameters associated 、vith functions of

several complex variables and have studied their properties.However,

these studies ttlil when the order of /(zl,Z2) iS ZerO・ In this case no

mrther classincations are possible. These functions may be called of

slo、v growth. However,these hnctions also play an important role in

the theow of entire function. The slow growth properties have been

studied  by H.S.Bahnanl and GoS.Srivastava[1],they deflned the
logarithnlic order and logaritlunic type br these 価 ctions and they

obtained  their  coefflcients  characterizations,  We  know  that

ν(4,り =臀
2干

1/(Zl'Z2】'J=1,2,isthe maximum modulus of./・ (zl,z2)° The

properties of ν(ろ ,ら )and the maxirnunl teHm for entire function in

series expansion of、 /(Zl,Z2)Were Obtained by Bose and ShalΠ la[2].Let

r  denote the class of all integral ttnctions of two complex
variables./(zl,Z2)'IZ′ |≦ 4,′ =1,2,represented by power series,having

zero ordero Suppose the order ρ deflned in[2]is zerO ・Then we

consider the quantity

(1.1)

・
鷺Ψ犠計量号|=ρ

中
,

and call p. as the logarithmic order of 1'12,,2,).lt is easily seen that for

any transcendental entire function , l1p. 1*.When l<p. <oo, w€

define the logarithmic type T* of .512,,2,) as

r:- - ^--- logM(r,r,) _.r* tll[1 SUP--r , J(7'- (co,
,,.,,-i, (logr,)P + (logrr)P )

(1.2)

(1.3)
lirn sup

Bahnam and Srivistava defined the coefficient characterization of
logarithmic order as the following theorem: [1]

Theorem 1.1. The entire function f(r,,zr), lz,lsr,, i=1.2 is of

logarithmic order p* if and only if
log(m + n)

Юg bgレ″″「
ス"→ =ρ

*-1

Bahnam and Srivistava [1] obtained the coefficient characterization for
the logarithmic type of .f(r,,rr; defined by (1.2). They proved, the

following theorem:
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Theorem 1.2. Let the entire function .f(z,,zr)= i a,,,,, 2,,,,2,,,, lr,l<r,,
i =1,2 be of logarithmic order p. dndlogarithmi. ,r;. I- . Then

蹴Ψ市蒲詐下
=(岳

)い

う鮨7ゝ

∝ r=(夕
)向券,

(″ +″)=
肩
洵電Ψ

ttgレ″
ソ =1where

Lct α be a flnite positive BOral lneasure on a cOmpact JOrdan
region E cl c2。 f transflnite diameterグ ′>o,ノ =1,2 and Ziα ),the Hilbert
space Of inctiOns Of twO cOmplex variables h010morphic in 五, 、vith
inner product

げ・,9=∫/Kろ /2)メろ/2)グα /｀,gくの,

ノJ

r:%where ll./|i,,,,., =lllrl' ," 1 
< oo .

We will assure that E = supp(a) is not contained in any ( proper)
algebraic subset of c'. This is equivalent to the following property of
E : If Pu,,u(r,, z, ) is an (analytic) polynomial then,

Pu,.,(zr,r)1,,= 0= po,,,(zt,zz) =0 on C2.

Sets with this property are said unisolvent. In this case of one complex
variable, E satisfies (1.5) if and only if E contains infinitely many
points, (see [8], p.2).

Proposition 1. Let d be a finite positive Boral measure with
E=supp(a) satisfying (1.5). Let p,n.u(,,2.,) be an (analytic) polynomial
such that

11tr,,,,,(',,')ll,;,,,,= 0 . Then P o,.,(zt,z z) =0 on c2.

Proof. We will show that if p,,.,(zt,r)1,,*0, then 11p,,,.,,(r,,r)ll,;,,,r0.
Suppose that p,,,.,,(z,zt)1,,,*0 and let zo eE=EtxE,,i=1,2 , be such

that 1p,,,,,(z,,zr)lro. Then for some z,>0,1p,,.,(z1,Z.t)lu\0,,,.,,1f2) for all
z, e A(20,4), where A(zr,,r,)denotes the closed balls of centre zr, and

radius r, . Since zo e supp( a), we have o(l1rn ,r))r 0 .

Hence

t,'｀ lli、

Al- Mustansiriya J. Sci Vol.19,No4,2008

(1.4)

(1.5)
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flllirlu,

llo,.,(2,, z,)ll;,,,,, = 
!10,.,(2,, 

z,)l' a"

LnA(:,,,r,)

= 
(1r,,,,, (zo,,zo.>llrl 

"(o(ro,,r ))> o.

Hence the proof is completed.

Here we consider the monomials lr,"'r." ) ,o be ordered

lexicographically. By proposition 1, we apply the Gram-Schmidt
orthogonalization procedure to the monomials and one obtains

orthonormal polynomials denoted pu,.,(z,zr)= p,,.,(2.,,2,,d) for each m

and n.p,,.,(2,,2,,a) denotes the orthonormal polynomial which is a

linear combination of ,,'' rr" and monomials of lower lexicographic

order. Tlrus A,,,.,(E) =lp,-,.,-r(Zr,r)\,i,.,,=, , p,n,,,(r,,2,; being a

polynomial of degree < m+ n, is a complete orthonormal sequence in
L2(dl

The Fourier expansion of .f (r,,rr) . t,*, is

f(z,,zr) = i bo,,n p,,,n(z,z-,;, where
il 

'n=0

b,,.,, = [f tr,,r)-pu,,Jrr,rr)do
L

A question arises that " Do the relations (1.3) and (1.4) continue
to hold if o,,,,, is replaced by Fourier Coefficient b,,.u of

.f (z,,zr) e I- . L',o, with respect to L',o, .Inthis paper we attempt to solve

this question by using the logarithmic order and logarithmic type.

AUXILIARY RESULTS

In this section we prove some lemmas which are required in
proving the main theorems.

Let E, be the largest equipotential curve of f =ErxE, such that

8,, =b,eC2 :d,expv"tz,)=r,|,r,ld, rl,i=1,2, and V*(2,) is the minimal

Carrier-Green function of the measure a and C'lE is simply connected

16l, E denote the convex hull of E . Let D,., be the domain interior to

Er,.

(1.6)
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LeⅡIIna 2.1. If a polynOrnial ′″,″ (zl,Z2)° f degree ″+″ satisfles the

inequality

lρ
″″(Zl,Z21≦ Z,fOr z′ ∈E,then we have

(2.1)  レル押(ろ ,Z21≦ ZR√ R2″ f°rろ ∈ら′,R′ >1,′ =1,2

Lenlllla 2。 2。 If/｀(Zl,Z2)iS analytic On E and we have

∫レ仏″レα≦L
カ

if」『
′
is an arbitrary closed Jordan region interiOr tO E,then we have

lρ
″コ(Zl,Z2】 ≦Z五

′
fOr z′ ∈E′

,

where z′  depends On E′  but notOn ρ
“,″ (zl,z2)nOr On Z.

These lemmas can be proved in the same way as in single
complex variable(see[9]).

Leinllla 2.3。  If′′″,″ (zl,Z2)f° mlS a complete OrthOn01■ lal sequence in

くの,then for any ε>o,

臓冽<4開
″
囲
″
←ゲt午昂

where νo depends On ε but nOt On ″,4.

Proo■ Since we may assume』ρ″″(ろ ,ス
12グ
α≦l for all“ ,′ .

By Lemma2.2,we have forany E′ ⊂E,

レ″押(ろ ,Z2卜 ″。fOrろ ∈E′
,

where コLィ。 depends on E′ 。 SO fOr any ε>o,applying Lclnina 2.1,we
get

レ″コ(ら ,Z21<νo(1+ε )″

+″
br z′ ∈Ettε

Now let Ettε ⊂E,SO that

レ″″(Z"Z21<ν o(1+ε )″

+″
hOlds on E alsO.

Again applying LeFnma 2.1,proofis completed.

Lelmma 2。 4.Let/(zl,Z2)be analytic in the dornain DR and have a

singularity On E代 ,then

(2.2) 蹴ΨL″ |メ

″切≦キR′ >L′ =L2.
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Proof. Sincell/(2,,r)ll,;,,,, < 1, we have

レ“押|<∫臨。1/2ヤα
'

″

using Cauchy―Schwarz inequality,we get

レ″,″ |≦ 0(E))ソ
2

0r

(2.3) 蹴Ψレ"″ 1吹

″m≦
青,R′ >1・

However,st五 ct inequality in(2.2)is equiValent to the analyticity of

/(Zl'Z2)in D3,fOr someRチ  With R′ <R∫ .Thus if/(zl,Z2)haS a     _

singularity on ER′ ,then equality holds in(2.3).

Lemma 2.5。 Let/(4,Z2)∈ Zi“ and b″″salsies(2.2).Then/(ろ ,Z2)

can be continued analytically to the domain DR′ ,′ =1,2.

Proof. To see that the series i u,,,.,, P,,.,(2,2,) converges uniformly on
ttt 'tt=0

compact Subsets of Dft , choosing a number R), 1(R* (R, . Let a>0,

. R, _R-
and 

" 
. j=5-, So that Rf (1+ €) < R, . Let Ri' be such that

n, (1+ e; < n;i < n, . (2.2) gives that there exists m = trt"(R;. ),

n = n"(R;. ) such that

(2.4) lu,,.,,l.(RJrhT ror m2 /r", n) n"

Applying Lemma (2.3), it gives

(2.s) 1p,,,.,(,,,,,)l< ,(+)" 
[#)' 

(t+ e)''*' ror z, - E 0,.,i =1,2.

Combining(2.4) and (2.5) implies that

1b,,,,,, 
p,,..(z,,z,rl. ,(#)'[#)' ,, * t)''*" , ror z, . E ni.

Using above inequalities and Weirstrass M-test we conclude that

i b,,., p,,.u(z,,zr):0 converges uniformly on 8,r,.. Since R,* .R, it
,n,n=0

implies that the series converges uniformly on compact subset of Dn.

But
( n l_

llf tr,,zr)- 2b,,.,, P,,.,(zt.')l P,,.,(z,,zr)da =o '
; l. nt.tt=o )
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Since pn,.n(z,zr) forms a complete orthonofinal sequence in 22,,, , so

f(zpzr) = I bo,.n p,,,n(21,2.,)on E cC2 .
m, n=0

Hence .f (z,,zz) can be continued analytically on Du .

Corollary. -f(z,,zr)eL',o, is an integral function of two complex
variables if and only if

'ln::o lu'"'l'''"'*" = o

Lemma 2.6. Let J'e,,zz) e L',o, . For any s > 0 there exists two integers
' N,(s,E,) and Nr(e,Er) such that

lbu,*t.,,*tl< x u 1r,,rrr(u'" )'' Sd' 
u')" 

,rt rt 12 )'
forall Rr)rt2rr"(e), Rr)rr2rr.(e) and m)N,, fl)Nz.
Where M 1r,,rr)=m?xlf er,r)|, K is independent of m,n and r,,r,

Proo■ We construct a sequence b″″(ろ ,z2)}1,″=O of polynomials by
inductiOn such that

降リーRぁ引≦ИttQ4(午
)″〔7)″ ,

for z′ ∈E4,“ >Ⅳ
I。
=鶴。(ε,El),η >Ⅳ

2。
=Ⅳ2.(ε'E2)and fOr everyろ ,ら ,

Rl>4>沢
l。 =RI。 (ε,4),R2>ら >R2。 =R2。 (θ 'E2)・

ThuS

け降づ―られろル→"≦κフに4(午
)″〔7)″・

Now by(1.6),we haVe
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≦∫レレ1/2)~24″レ1/212グα,

since Fourier slllrls give the bestこのapproximttionso So(2.6)gives

レ̈卜rレGる(午)"(午 )″ I,Whぬ
」КS κⅢКd

result.

Lemma2.7。 Let/(zl,Z2)∈ r iS Oflogarithmic order ρ
ホ
,(1<ρ

中
<∞)and

logarithmic type r+.Then

(2.7)・ ρ拿=電Ψ

(2.8) r十 =里Ψ嚢蒲群七翡両
PrOo■ Let(zl。 ,Z2。 )be a flXed point of the set E,and rl>1, ろ>1・ For

any point z′ ∈Eぅ there exists a zi =zi(Z′ )∈ E,′ =1,2 such that

レ,一イ|=d飩し,,0。

By the triangle inequality and by

diSt(Z′ ,E)≦ グ′(E)CXp 4(Z,)≦ diSt(Z,,E)+IEl fOr z′ ∈C2/E.

We have

レ′
― Z′

。|≦ レ
,一 Z「

卜 IZ「
― Z′

,|≦ う 十
IEl fOr Z,∈

E4,4>1.

and

,,-lEl=1,,-,i
We see that

4-釧 EI―
IZ′。|≦ IZ′ |≦ 4+IE卜

IZ′。l fOr Z′
∈E4,弓 >1.

Let R′ >l be such that

4-釧J―レtl考 帥dけ回―レ電|≦ 2弓 br 4>ス

Hence lor 4>R,we have

<12g10gJイ (ろ ,ら )

3(ろ r2)  l°g10g(4,r2)<bg bgイ
(24,2ら )

log log(rl,ら )

and if l<ρ
中

.<∞
,

1。gルr(rl_α l,ら 一α2)

00gl)ρ +00gら
)ρ

 く 1°
gν (ろ ,ら ) <10g ν(ろ +bl,ら +ら2)

~llogrl)ρ
十(10gr2)ρ

 ~ (log rl)ρ 十(10g r2)ρ
  '

、vhere

,日 ≧に一生|。
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ら=2に
|十レl。 |,%=2に2トレ2。 |'a=に ll+レ |。 |,わ2=F21+レ礼|,

E=El× E2・

Passing to lillnit superiOr the proOfis cOmpleted.

MAIN RESULTS

TheOrem 3。 1。 The integral function/(zl,z2)∈ Ziα )iS Of 10garithmic
order ρ

*ifand Only if

eD 盟   ゴ・
and then ∂

事
=ρ

Ⅲ

Proo■  Let∂ *<∞
。Then fOr any ε>o exists″ 。=″。(θ),″。=′。(ε)SuCh

that

卸 ¬ 博 ,bゎ %は

1

or ro+lb,,,.,,l-t/(ilt+n\ > (m + d@'-r* ,

Or  レ″〃|≦
CXズ

“
+が―

,

which implies that

00  Hm L″ r″
→
=0,

By corollary of Lemma 2.5, f (z,,zz) e I- . Let its logarithmic order by
ρ・。Since the Fourier expansiOns Of/(ろ ,Z2)in Ziの iS

/(ろ 'Z2)=Σ ら
"コ
ノ

"押
(ろ ,Z2),and

″ら
''=0

1/(Zl,Z2)|ム ″ヽ)≦ 1,  レ″コ|≦ し(E))ソ
2.

■鵬 に 引 勲 蠍 舛 Ⅸ科 Dに
開

″

囲

″

← プ
切断 4

%子
…唆g〔TI,IΨリ

6助  =4ν〔ΨI,Iツトhe

(3.4)  g(ろ ,z2)=Σ わ″コイZ2″

'f°
rろ ∈E4,J=1,2,

′″,,,=0

and   ν(ろ ,づ =印下ヒ(ろ
'Z2】

・
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Hence by (3.2), g(r,,2,)e1- and (1.3) implies that it is of logarithmic

order p. a.nd (3.3) gives.

los loc ,( r,0 + e\. t (l + e) 
)

log logM(r .t) . 
- " 

.\ d' d. )+o(l), for large 4 and
log log (r, rr) log log (rt ,'r)

r2.

So we get
(3.5) p- a0. ,

which show that .f (2,,2.) is of logarithmic order p. . Now let

.f(z,,zr)e 1- of logarithmic order p. <* .By (2.7), for any s>0 there

exists tt. = rt.(t), rr, = rr.(t) such that

M1r,rr)< exp(logr, +logr )t{n'-rt*'t , for r, > r, (t), t't. )t. (s) )

using Lemma 2.6 ,we have

|u,,,.,,.1=" 

t'p(togl'-1191,fi)"" -".'' 
Ll,"'-' tl,"-' u(n+n-2tc, fbr large K and

rl r)

\1Y2'

Choosing a sequences ,',,, -) oo. r;, -+ oo as m,n -t @

defined as

( nt _l 1l/rrr'-rr..;r ( n _l 1t/rrr,'-rr*,;r
-| 

- 

I " 
-I- 

I

""-f(p'-D+c) ''t Itp--lt+t)
in above expression, u,e get

t r ( nr-t ) r ( n-t )le'-r)+'
lh,,,,,lrK expl losl l* 

- 
loel + ll x

| iltnt--' 'ltp. -l)+r 
--[(p'-l)+e 

) (p'-ll+e '[(p. -ly+e ))
,lr"'-' ,l ,.n*t ,ln+n-2)t

or

r r-l
log log 

1b,,,.,, I

Ls@.A log(m + n)
・θ(1)

as m)@, n_+@

or

,o*,o!r,.1''], I

'lTilt 
:rog1*+n1 - (p'-l)+e )

or ti,nrup-l9E9l4-, <(p -t)+e,
,,,.,:. logloglb,,.,,l,

108

(流 )¨

→

(流 )¨

→

(て万fli;≒「F)聰 (て万ギti;≒
=F)十

(て万ギ[二:¬

=F)聰
(て万1lF;‖「F)



^       (3.6)    グρしρ
*r*

" *'ilFt*'.
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which gives A. -l I p. -l+ e . Sincee is arbitrary, so we get
(3.5) 6. 3 p" .

which prove that 3.1 holds. taking (3.4) and (3.5) together in to
account, we get

0* = p*.
Hence the proof is completed.

Theorem 3.2.Let .f (2,,2,) . L',o, and for 0 < p" < m, then J'(z,,zt; can be

extended to an integral function of logarithmic order p. (0 < p* <m) and
logarithmic type f. (0 <T* <m) if and only if

Proof. Let (3.6) be holds, then we have to show that f(2,,2,)canbe
extended to an entire function of logarithmic order p. znd logarithmic
type 7.. By (3.6) it can be easily seen that

limsur----!99(nJ iI- = p- *r.
,r'/,+, Iogloglb,r,,l'

using theorem 3.1, we see that .f(z,,zr; is an integral function. Suppose

f (z,,zr) has logarithmic type 2., then using Lemma 2.7 ,

limsuo@ -T*, when l<p. <*
ti.rz (log r, )P + (logrr)e

Let Z*<co.Forany t >0,thereexists ri =ri(€),rz'=rz"(e) suchthat

tosM1r,,r,) s(2. + ryf(roga ),. * ( tosrr)o.), for r, > ri ,

tz" ) fz" .

By Lemma 2.6, we obtain
(3.7) tr1lb,,,.,,l=(4. *ryfutoga)'" +(logr, )'' ]*6+n-2)c-(m-1)

tog(r, f d,) - fn -t) log(r, I d r)*log K,
for rt > ri, tz ) rr" and m> m'(e), n> n"G).
Choosing

r :,tlp' ( n )r/p'
,n, =l Ll , -l '" | , then for r, xy,,t

[p.(f. *r)) ) tn -lp.V. .Ol
t2 = ru, We get
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ABSTRACT
An R― modulcレIis extcnding ifevew submOdulc ofヽ 4 is cssential in a direct

sulllmand of M. FoHo、 ving Fuch an Clark,an R¨ modulc M is purely extending if

evew submodule of NIl is essential in a pure submodulc of M. Purcly extending

modulcs is a、vider generalization of cxtending modulcs bccause the gap between

dircct summand and pure sublllodulcs.

In this paper, 、vc introducc and study classes of modules which are the

extrcrnists of purely cxtending modulcs. Firstly, as strongcr propcrly than that of

purely extending modules,、 ve call an R‐ Inodule M is strongly purcly extending if

evec/submodulc of NItis csscntial in a fully invariant purc submodule of M.Many

characterizations and propertics of strongly purely extending modulcs are given.It

is explaincd by examplc that a direct sum of strongly purely cxtending modules

nccd not bc strongly purely extcnding.Ⅳ lorcover,、 ve give a sufflcient and llecessary

condition to make a dircct sunl of strongly purcly cxtending modules is valid.

Secondly,as a proper gcneralization ofpurcly extending modules,we call an

R―modulc Ⅳl is purely FI― extending if cvew i11ly invariant submodulc of NIl is

essential in a pure submodule of M.Numerous characterizations and properties of

purely FI― cxtending modules arc investigated.For example,it is shown that a direct

sunl of pllrcly FI― cxtcnding rnodulcs is purcly FI‐ extcnding.
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INTRODUCTION

Throughout all rings have an identity and modules are unitary.
Let R be a ring and M be a left R-module. A submodule N of M is
essential if every non-zero submodul e of M intersects N nontrivially.
Also, a submodule N of M is closed in M, if it has no proper essential
extensions in M [1]. Bv zom's lemma any submodule of M is contained
in a maximal essential extension (a closed submodule) in M. Also, a
submodule N of M is fully invariant itfN)cl/ for every endomorphism
f of M ltl.

Extending modules are defined as modules with the property that
every submodule is essential in a direct summand, equivalently; every
closed submodule is direct summand Il]. They have been intlnsively
studied throughout the last two decades. In lgg5 L. Fuchs [2i,
considered their generalization by replacing "direct summand" with
"pure submodule" in the definition (recall that a submodule l/ of an R-
module M is pure if IM1N :1N for every finitely generated ideal 1of R
t3l). J.Clark [4] studied this concept under the name purely extending
modules, that is, an R-module M is purely extending, if every
submodule is essential in a pure submodule of M. Moreover, purely
extending modules studied extensively in [5]. On other hand, recently a
class of modules which is stronger properly than extending modules is
given as follows: an R-module M is strongly extending every
submodule is essential in a fully invariant direct summand of M 16l.

Since purely extending modules is a wider generalization of
extending modules because the gap between direct summands and pure
submodules, so this motivates us to introduce the next class of modules
which is intermediate the class of strongly extending modules and the
class of purely extending modules as follows:

Definition (1.1): An R-module M is called strongly purely extending, if
every submodule of M is essential in a fully invariant pure submodule
of M.

Remarks and Exomples (1.2):
(1) Every strongly purely extending module is purely extending module,
but the converse is not true in general (see (6)).
(2) Every strongly extending module is strongly purely extending
module, but the converse is not true in general (we have no example
yet).
(3) Every uniform module is strongly purely extending. In parlicular, Z
pn ds Z-module is strongly purely extending (Recall that an R-rnodule M
is uniform if every submodule of M is essential in M lll).

う
、
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(4) The converse of (3 ) is not true in general. For example, 26 as

Z-module is strongly purely extending which is not unifbrm.
(5) Recall that an R-module M is SS-module if every direct summand of
M is fully invariant [6]. We can conclude that every strongly purely
extending module is SS-module.
(6) Consider M:Zt,-@Zt,- as Z-module. By [5, Remarks and Examples
(2.2.9)(2)), M is not SS-rnodule and hence by using (5) M-Zr'''@Zr'" is
not strongly purely extending Z-module, while M:Zr,"@Zr,- is purely
extending (since M is extending ) Z-module.
(7) Recall that an R-module M is pure-sirnple if (0) and M are the only
pure submodules of M [71. It is easy to check that, every strongly purely
extending pure-simple is uniform.
(8) Recall that, a ring R is regular if for each x in R, there exists y in R
such that x: xyx [8]. Easily, we can conclude that every commutative
regular ring is strongly purely extending.
From all above remarks we get the following chart of irnplications:

strongly extending modules
modules

Ir
I lx
+t

extending modules

---------------> strongly purely extending<--_;- modules

ll
=--------------- 

purelyextendingmodules
<.-

X

The following result gives a characterization of strongly purely
extending rnodules.

Theorem (1.3): An R-module M is strongly purely extending if and
only if every closed submodule of M is a fully invariant pure inM.
Proof: (*). Suppose that M is strongly purely extending and let A be a
closed submodule of M. Thus, by hypothesis, there exists a fully
invariant pure submodule B of M such that I is essential in B. But I is
closed in M, so A: B (i.e.) I is fully invariant pure submodule of M.
(e ). Let A be a submodule of M. So, by Zom'' lemma, there exists a

closed submodule K in M such that I is essential in K. Since K is closed
submodule in M, hence (by our assumption) K is fully invariant pure
submodule of M. Therefore, M is strongly purely extending. o

Recall that an R-module M is called duo if every submodule of M
is fully invariant [8]. As a generalization of duo modules, we call an
.,i?-module M is cl-duo, if every closed submodule of M is fully
invariant. This concept motivates us to get another useful

l14



qt4 r.t-ft I

Strongly Purely Extending Modules

Saad

characterization o_f strongly purely extending modules (the proof is
routine, so omitted).

Proposition (1.4): An ft -module M is strongly purely extending if and
only if M is cl-duo and M is purely extendingli '

A natural question about any algebraic structure is whether the
property is inherited by direct summands. The next proposition asserts
that direct summands of strongly purely extending modules inherit
property.

Proposition (1.s): A direct summand of a strongly purely extending is
strongly purely extending.

Proofi Let K be a direct summand of a strongly purely extending
module M. Let A be a closed submodule of K. But K is a direct
summand of M and hence it is closed submodule of M lg). Thus, A is a
closed submodule of M lll. So, since M is strongly pu..ty extending,
then A is a fully invariant pure submodule of M. Now, sinte AcKcM
and A is pure submodule of M, thus by lgl A is pure submodule of K. In
other hand, we claim that A is fully invariant of K, to verify this,let./: K
---) K be an endomorphism of K, then we have the following
implications: M---!+ K -J+ K --!+ M,where n; M----+K and, i:K
----+ M are the projection mapping and inclusion mapping

respectively. Since I is fully invariant of M, then (i.f.r)(A) -), but
f(A) : (i"f"r)(A) cA, so A is a fully invariant of K. Thus, A is afully
invariant pure submodule of (. Hence, K is strongly purely extending. u

An ft-module M is extending if and only if AaM is a direct
summand of M for each direct summand A of E(M) [1]. This result
motivates us to obtain another characterization of strlngly purely
extending modules as follows:

Theorem (1.6): The following statements are equivalent for an R-
module M:

(l) M is strongly purely extending;
(2) Every closed submodule of Mis fully invariant pure in M;
(3) If I is direcr summand of the injecrive hull 

'E(M) 
of M, then

AOMis a fully invariant pure submodule of M.

H5
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Proof: ( 1) = (2). Form Theorem ( 1 .3).

(2) -(f ). rct A be a direct summand of the injective hull E(M) of M.

ihur, E(M) : A@8, where B is a submodule of E(M). Assume that

AaM is essential in a submodule l'l of M andlet heFI. So, h:a*b ,aeA

and beB. Suppose that heA. Thus, b+0.But M is essentialin E(M) and

0*beBeE(M), therefore there exists re R such that 0 *tbeM. Now,

rh: ra* rb and hence ra :rb -rh e AOMcH. Thus, rb :rh -rae BAH'

Since AaM is essential in H, then 0 -- @)M) OB is essential in BfrH
and hence BnH:0. Thus, rb :0 which is a contradiction. Thus, A)M is

closed submodule of M. So, by using (2) AOM is fully invariant pure

submodule of M.
(3) =(1). Let Abe a submodule of M andlet B a relative complement

of A in M, then by [l] AAB is essential in M.But Mis essential in

E(M), therefore, A@B is essential in E(M).Thus, E(A)@ E(B) :E(A@

B): E(M) [8]. Since E(A) is direct summand of E(M),then E(A)iM is
fully invariant pure submodule of M. But A is essential in E(A) and M is
essential in M, so by 187, A : AOM is essential in E(A)aM which is
fully invariant pure submodule of M. Thus, M is strongly purely

extending. o

Recall that an R-module M is prime if ann(x) :ann(y) for each

non-zero elements x and y in M [8]. FirstlY, we need the next lemma:

Lemma (1.7): [5] Let M be a prime R-module and let A be a pure

submodule of an R-module E.IfMis essential in E, then AaM is closed

inM.o

Proposition (1.8): Let M be a prime R-module. Then the following
statements are equivalent:

(l) M is strongly purely extending;
(2)Every closed submodule of M is fully invariant pure in M;
(3) If A is a pure submodule of the injective hrill E(M) of M, then

A)M is fully invariant Pure in M.

Proof: ( 1) = (2). Form Theorern ( I .3).

(2) =(3). Let A be a pure submodule of E(M) .Now since M is essential

in E(M),.then by lemma (1.6), AnM is closed in M and hence by

hypothesi s, AOM is fully invariant pure submodule of M.
(3) :3(1). Let A be a submodule of M and let B be a relative

complement of A in M and hence by [8], Aa B is essential in M. Thus,

by using the same argument in Theorem (1.6) ((3) = (I)), E(A) is a pure

submodule of E(M) and E(A)IM is fully invariant pure submodule in

M. Since I is essential in E(A),then A : AOM is essential in E(A)OM.

So, M is strongly purely extending. u

116
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we observed that every strongly purely extending modure ispurely extending, but the converse is ,rot trr. in general (Remarks and
Examples (1.2) (1)). In the following result, *. [iu. conditions which
the converse is true. Firstly, Recall that anR -modit" uis multiplication
if, each submodule of Mis of the form IMfor some ideal rof n;t01.

Proposition (1.9): Every multiplication purely extending module is
strongly purely extending.

Proof: Let M be a multiprication purely extending module and let r/ bea closed submodule of M. Since M is purely extending, thus 1/ is apure submodule of M. It is enough to show ttrat  rr is a fuliy invariant ofM . Let g: M ---> M be any R-endomorphism of M. Since M is
multiplication, thus I,{:IM for some ideal i ofR. Now, g\{):g(IM
):IS( M ) cIM:N. Hence, by proposition ( I .3), M i, 

'rt-rgty
extending. a

Since every commutative ring is murtiplication [10], so we have
the next result:

corollory (1.10): A commutative ring is strongly purely extending if
and only if is purely extending. E

It is well-known that a direct sum of extending (resp., purely
extending) modules need not be extending (resp., purely extending) [l](resp., [5]). Likely, a direct sum of stronlrv prr.rv extending ,no?rr.,
need not be strongly purely extending, roi .ri-ple, cons 'd.er- M:2,,*,@
Zr"'as Z-module is.not strongly purely extending while the Zuo, is purely
extending Z-module.

The following proposition gives a sufficient and necessary
condition to make a direct sum of stiongly purery extending modures is
valid.

Proposition (1.11): Let M:@M,be an R-module, where each M1 isa
submodul e of M.Then, AZ is sJrorgly purely
is strongly purely extending yiel and each
fully invariant.

extending if and only if Mi
closed submodule of M is

117
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Proof: (=).By proposition (1.5) and Theorem (1'6)'

(=). Let A be a closed submodule of M and let ri: M-----> Mibe the

natural projection on Mi for each iel.LetxeA, thenx :Y*,where mie

Mi andhence ri6) : myBut,4 is closedin M,then (by our assumption)

,4 is fully invariant and hence x{A) c A)M; for each i e 1. So, xift) : mi

€ AaMi. Thus, x . 9( AnMi) and hence Ac @( AnMi). since

@( AaM) s A, then A:@( AaM). Now since A'Mi is a direct
iel rel

summand of A, so AOMI is closed submodule in M. But A)MicMi,
then AlMiis closed in Mi for each iel. By hypothesis, Mi is strongly i

purely extending module, thus I OMi is fully invariant pure submodule

of Mi. By 17 , propositio n @.2) ch.2), A: @ ( AaM) is pure submodule :
iel

of M : @ M1 andby hypotesis (since I is closed submodule of M),
iel

thus l:@( AnM) is fully invariant submodule of M:@M;. Hence,
iet te I

M:@Miis strongly purely extending. o
rel

Recall that an R-module M is called Fl-extending if, every fully

invariant submodule of M is essential in a direct summand of M [11].
This concept motivates us to introduce the following concepts:

De/inition (1.12): An ^R-module M is called purely Fl-extending if,

.u.ry fully invariant submodule of M is essential in a pure submodule

of M.

DeJinition (1.13): An R-module M is called strongly purely FI-

exiending if, every fully invariant submodul e of M is essential in a fully
invariant pure submodule of M.

The following chart of implications unifies relationships among .

all concepts which considered in this paper:

strongly purely extending --------> purely extending modules

modules

strongly purely Fl-extending -----+purely Fl-extending modules

modules

―
―
―
―
―
）

―

―

―

―

―

ャ
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It is known that a direct sum of purely extending modules neednot be purely extending [5]. The following result inv"estigates that adirect sum properry valid on purery Fl-exteniing modules.

Theorem (1.H): A direct sum of purely Fl-extending modules is purely
Fl-extending module.

Proofi Let M : @ Mo where Mo is purery Fl-extending modules for
each ael and H be a fully invariant submodul e of M. Since for each ae-11, To,M ------+ Mo such that xo(H)*0, T^(H) is fully invariant
submodul e of Mo. But Mo is purely Fl-extending, then there exists apure submodule Po of Mo such that x,(H) is essential in p,. By lrl,lemma (1.1) (iii)1, H:@ n,(A) and so is essentialin 6p,.
Since P, is pure submodule of U,,tner,qr, is pure submodurcTi U:

9^M" [7]. Hence, Mispurely Fl-extending. u

we observed that every purely extending module is purery
Fl-extending. Here we see the converse is not true in general, for
example, consider the module M :26922 as Z-moddJ, By using
theorem (1.1l) since 26 and 22 ara purely Fl-extending z-module thenM :Zs@22 is purely Fl-extending Z-module, while fi :Ztta22 is not
purely extending s-ince A: (1,t11 tne submodule generared by il,r1, i,can be easily check that A is closed submodur 

" 
o{ M, but A is not pure

submodule of M since (4,0) :4 (1,01 .+lZ6sDnAbut (4,o1ele:1
o,o).

The next result gives a condition under which the concepts ofpurely extending modules and purely Fl-extending modules are
equivalent. Firstly, recall that for each submodule i/ of an R-mod ule M
define a submodule of M as foilows: cr(N) : {m.M I IN *J is an
essential ideal in R). clearly ct(I\r) is a submodule of M,urrd it is called
the closure of N (in sense of Goldie) U2l.

Proposition (1.1s): Let M be a non-singular module such that the
closure of any submodule of M is fully invariant. Then, M is purely
extending if and only if M is purely Fl-extending.

Proof: (=). It is obvious.
(e).Let.A/be a submodule of M. by hypothesis, cl(N) is fully invariant
of M and hence, by purely Fl-extending property of M, c(N) is essential

119
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in a pure submodute P of M. since each submodule of non-singular

module is essential in its closure t8l (i.e) l/ is essential in CI(N) ' So, we

have 1/ is essentiat in a pure sutmodule P of M. Hence, M ts purely

extending.o

Proposition (1.16): LeI M be a non-singular R-module' Then, the

follLwing statements are equivalent:

(1) M is PurelY Fl-extending;

izi r"".y closed fully invariant subrnodule of M is a pure

submodule;
(3) M is strongly purely Fl-extending'

proof: (1)=(2). Assume that Mis purely Fl-extending module' I et 1/

be a closed fully invariant submodul e of M. Since M is purely FI-

extending, then N i, .rr.ntial in a pure submodule P of M. But N is

closed submodule of M, so N :P. Hence P is pure submodule of M'

(2)=(3). Let Xbea tuity invariant submodule of M. By non-singularity

ii U,'tirere exists a closed submodul e ( CI(X) ) of M such that X is

essential it Cl(x). one can easily check that if // is fully invariant of M,

then CI(X) is fuliy invariant of M. Hence, by hypothesis, CI(X) is a pure

submodule of M'(i.e)x is essential in a fully invariant pure submodule

of M.Therefore , M \s strongly purely Fl-extending'

(3) =(1). It is clear.o

It is known that every direct summand of purely extending

module is purely extending tSi. In fact, we do not know whether purely

Fl-extendirrg prop.rty is infreritea by direct summands. The next result

gives u .on-diiion una.r which this inheritance is valid. Firstly, recall

Ihut un R-module M has the pure intersection properly (PIP) if the

intersection of any two pure submodule of M is pure [7].

Proposition (1.17): Let M be a non-singular R-module with (PIP)

prop.rty. lf M is purely Fl-extending, then every direct summand of M

is purely Fl-extending.
Pioof: iet N be a direct summand of M and let X be a closed fully

invariant submodule of ly'. Now, since M is non-singular thus by [8,

p.259) there exists a closed submodule Y: Ct(X) in M such that X is

essential in Ir. But 1/ is essential in 1/, then x:xol{ is essential in I'o//
c 1/. Since X is closed submodule of { thus X:YON' But I'is closed

frtty invariant submodule of M, so by purely Fl-extending property of

M, Y is pure submodule of M. Also, // is direct summand of M, so in

turn // ii pure subn'rodule of M.Thus. By (PIP) properly of M, we have

X:ylN i, u prr. submodule of M. But I'l'11/c //, then X is pure
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submodule of 1/ [7]. Also, since M is non-singular, then 1/ so [g]. Thus,
by proposition (1.6), ,^/ is purely Fl-extending.o

By using the same argument in the proposition (r.17), we have
the following result.

Proposition (1.18): Let Mbe an R-module with (plp) property. Then, if
M is strongly purely extending, then every fully invariant pure
submodule of M is strongly purely extending.
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ABSTRACT
In this papcr we study the locally conformal Kahler manifold,which is one

of thc sixteen classcs of alinost Herrnitian manifoldo We flnd the total structure

equation of thc locaHy conformal Kahler manifbld, the componcnts of the
Riemannian curvaturc tensor and thenヽ ″e lilnd thc ncccssary and sufflcient condition

for which that thc locany conformal Kahler rnaniibld is the rnanifold ofclass R3 ・

TNTRODUCTION
ln this paper we will consider one of the important class of almost

Hermitian manifold, narnely "locally conformal Kiihler rnanifbld". The

tirst study on this pattern appealed in 1955 by Libermann [1]. He

thoroughly discussed this pattern. The real studies of this pattern locally

conformal Kiihler manifold appeared after the observation of the

researcher Vaisman, u,hich was that the classical example for Hermitian

manifold is locally conformal Kiihler rranifold. He found out the rules

by which locally conformal Kiihler manifold w'ill be a global conformal
Kiihler manifold. Vaisman put down solne geometrical conditions for
locally conformal Kiihler manifold [2]. Vaisman [3] and Kashiwada [4]
studied locally contbrrnal Kiihler manitbld by the parallel rules of Lie
form. The results of this study' are sufiunarized follorvs; the parallel rule

of Riemannian connection fonn and Lie form makes the locally

conformal Kiihler manifold be as Kdhler manifold. In 1982 Tricerri [5]
published a str-rdy and mentioned so many different examples of locally

conformal Kiihler rnanitold.
lt's rvorthy to say that the rnost studies or works about almost

Hemritian manifbld are presented and described by the assistance of
Koshel's operator. At the same time, new' studies started to exist about

this subject by the help of the theory of G-structure space. V. F.

Kirichenko found, in particuiar, the first group of structure equation of
almost Hermitian manitbld. He inserted the concept of (structure tensor)

and (virtual tensor) [6]. The studies started to represent this rnethod

つ
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which allows studies of the geometrical structural characteristics foreach class of aimost Hermitian rnanifold. In lgg3, M.Bana*r l7jsucceecled to classif-l'' the l6 classes of almost Hermitian rnanilbld usingthe two tensors of Kirichenko, which were named the Kirichenko,s
tensors [8].
In thjs study we consider the class of locally contbrmal Kiihlermanifold, using the method of G- structure space and Kirichenko,s
tensors.

ALMOST HERMITIAN MANIFOLD
We will consider an almost Hermitian manifold {M,J,g=<.,.)},

i.e.2n-dimensional manifold Mr, with a Riemannian metric g=(.,.)
and an almost complex structure -/. Moreover, the following condition
must hold :

g(JX,JY) = g(X,y) VX,y e X(M)
where X(M) is the module of vector field on M.
Remark:

From [9], we conclude that the setting of an almost Hermitian
structure is equivalent_to setting of G-structure in principle fiber bundle
of frames which it's elements are calred the r-frames, where G is the
unitary group u ("). This group is called the adjoint G-structure .
Therefore, the matrices of the operators of the aimost complex structure
and the Riemannian metric can be written as the following:

1)

(2.1)

、

‐

‐

‐

―

ノ

７
′
一
′

０
輌

／

′ｒ
〓に

2)

(2.2)

鶴 )=0

ヽ

‐

―

―

ノ

・■
″

０

From[1],We have that g市 en almost Hermitian stmcture on smoOth
rnanifold equivalent tO the given Herlnitian inetric

<<χ y>>=<χ γ>+Ntt Ω(χ ,y)
where Ω(χ ,y)=<χ ,ノンア> is 2-fOrln which is called the fundamental

(Kahlerian)fOm Ofalmost Hermatian manifold[lo],[11].

黒魔∬:l淵Ⅷ
ittlFil朧

幌鴬
面nぬ誠ha街。mG…飩mcmr%ぬe
llows:

(♀′)=|[v:≒ち 
′`
147)

(2.3)
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Where { is the identity matrix.
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Derlnitioi 2.1:

An allnost Herlnitian rnanifold is said tO be ofJ― invariant cuⅣ ature

tensor if<R(χ ,y)Z,″ >=<R〔んr,t′y)JZ,・ノ″>

Such manifold,called alsO manifOld ofclass R3[9]・

THE STRUCTURE EQUATION OF LOCALLY CONFORMAL
KAHLER MANIFOLD

Derlnition 3.1[12]

Suppose that iイ is a Rielnannian inanifold and/cc∞
(ル
「),Ifgiven

two Riemarlllian metrics g and g which are connected by g~=θ 2/g,

then we say that on Aイ  given a conformal transf0111lation of the inetric
g into thO metric r・

Lct ttf be almOst Hermitian manifold with almost HeⅡ nitian

structure{ノ,g=<・ ,・ >},if there exist a cOnformal trans食 )111lation of the

metric g into the metric g~,then{ν ,ノ,I=θ
2ノ g}will be almOst

Herlnitian manifold. In this case we say that on smooth manif01d iィ

given cOnformal trans食 )111latiOn of alinost IIellllitian strllcture,denoted

by ルf/。

Deflnition 3.2[13]

An almost Hermitian manifold{ν ,ノ,g=<・ ,・ >}is called a locally

conforlnal Kahicr rnanifold,if fbr each point″ ,∈ ルイthere exist an Open

neighborhoodし たof this point and there exist ./｀ ∈C∽ (しり Such that υ/ is

Kahler  inanifoldo  We 、vill  denOte the locany conformal Kahler
manifold by Zo Cκ ..

Derlnition 3.3[13]

Let iイ be an alinost Hellllitian manifold of dilnension 2′ ,then

ieおm whch Ⅲven bytte КttOn ω=岩δΩoJ ttcJLd he
form,where δ represents the cOderivative.

If ρ  is r― follll,then it's coderivative is r_ノ ーfonn  δΩ,and it's dual
is vectOr which is caned Lie vector.

Lemma3.1[13]
If 』ビ is LocK.nlanifbld Of dilmension 2n,thenグ Ω=ω AΩ ,and

Lie fbrlln is closed、 vhich ineans that グω=o。
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Lemma 3.2 Let M be L.c.K. manifold, then the virtual tensor given
by'

l) B*,. - qtu 5bt

2) B*' = ap5i1

Proof:
According to Lemma (3.1.1) we have:

d{2 = roNd2 .

Suppose that {a,} are the components of the Lie form in the dual basis
{at'} , then (D = ducDo + do au

Consider the fundamental formo, from (2.2) we have o,a =_er, then
we get:
{l =d),,oi ./\oi ={>uaooLo)a +erocDa/\o,

= -J-1r'1at, - Fl.af t\a4

= -2Jaaf t\an
Then:

dQ = -zJ;Uau A.o)n - at,,Ndot,)

= -2Jq6ob,a,l\a)o^/\an - Boo, a,t\ab t\c,1")
(3. 1)

But we have in general case O = -2Jjg"ouA.o,, then
atL{l - (oootn + d,ao)LG2J_15;ah.trrz,)

= -2Jj@r,dfrco,A,a/ A.a" + at,61tr" nroLat,)
(3.2)
According to (3.1) and (3.2) we obtain:
Boh 

" = al'|!l and Bo,,' - ot,lil

Lemma 3.3
The components of covariant differential of the Lie form of' L.C.K. manifold satisfi the relatio nd,, = d 1i.

Proof:
Suppose that {a,,} are the components of covariant differential of

Lie form, then we have:
l) da, + anot! = doha)b + duo au

2) da" - au o;i' = d,n h1)b + dob tDu

(3.3 )
From Lemma 3.1, we have the Lie form of L.c.K manifold is closed,
then by differentiation o) = auu)o + do 0),, we obtain:
dd o./\af' + a,(ati Aah + Buh ,tD, nro) + dao A,at,,

+ a'(-a!,t0)o + B,u'a),/tath1= g
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Substitute (3 .3 : I ) and using (3.3 :2) in above equation we get:

a,,ntot'1\or" +a,,ootoA'tt'' + u" t'a|' /\a,, + a"t' to,,/\an

+ a,.B'h ,,at" lrroo + a' 8,,," ro,,A,ron = 0

According to linearly independent we get:

1)a,,,,,, =0,
,\ al*) -o
(3.4)

3) a,,o -a0,,-a,B't'"+a'8,,,n =O

By the Lernma3.2:2 we get'.
I '' ' o' I' t-Lo la d'. -a d" 1o, B"'., - a' B , = -a,{ct' d, 

2

l.,,l.ni
= 1u,a'nl - 

d,,tt" --d,{t d', + a,,a" =O

,-h
I hefelore, d,, =q '.

Theorem 3.1
The structure equation of Locally confomal Kiihler manifold in

adjoint G-structure space has the fbllowing forms:

l) do" = roi A,r,;t' + B"h, ro' Aro,,

2) dro,, = -ot!,Lro,, + 8.,,,' ro,/trot'

3) d a ii = ro i' L ro i + Aij,ll ro' At't,, + 1! 67"r' 5' r + )- a" at' o;' | \to, Ato,,

Proof:
According to Ii3] we have that every Z.C.K. manifold is

Hermitian manifold and an almost Heflnitian manifbld is Hermitian

rnanifold if and only if s''" = B*, = o , then the first group of the structure

equation of L.C.K. rnanitbld is given by:

1) aa" = roi Lr,l' + B"t' , to' l\oto

2) dro,, = -cot:,L,)h + 8,,,,' a,A.tob 
(3'5)

Dilferentiation (3.5:1) we get:

da'i La/' - roi.\tlr,th + dB''' , ot' /\t0,, + B"t' ,1tltt' Ltt,, - to' ltdoto) = 0

Substitute (3.5: I ) and (3.5:2) in above equation we obtain:

droij Lr,th - otii A.Qo! Lro' + Bt" , t,;' /ro:,) + dB"t' , to' ltot,,

+ B"t' , (r,ti, r\ ott' + B"' , ro'Aat,,)A.a,, - B"n , ot',t(-otl" ,l, to,,

+ 8,,,,' ro,A,tot') = 0

tlai'lrah - ai Aal t\ tot' + tlB"",to' A.to,, + B''t'r,otl' ,\os' /t ro,'

- Bt'h , oi lt ro' A at,, - B"",rol,)tro' ,\rou + B"t',8"t ,rD' /\r,t,,ArDo (3.6)

+ B"h,8,,,,' o'Lro,.Lrot' = 0
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And LB'',. = dBuh, * Bnb h ,,: - Bou,.a$ _ Brh,a!
Note that every basis of 2- form gives us the form a$Lati,, a$A.a' ,a$A'a4, aoA'o)b, atuAa)', c.ut\cDo, and the basis of 1-form give as (D;,
fD', @n.

Then from the above notation. we conclude that the form of Lai and
Mnh, will be written as the form:
A a i' = ,li![ at,) l, at l] + Aij, ot ! t\ at, + A[,,,, co ! t\ at ,

+ A[,, at, A. co 
u * Al"o o ,,A, 0 u + A;! a, A, o) ,,

LBoh, = B"b rd' c,f + Brb ra ad + Bot, 
"d 

t)o

Substitute Lag and, l;,nb, in (3.6)we obtain:
,<f li r,t)ttat,;,tru + A;;,.aljt\af A,atu + A[i, r,t)tAat,.A.a/ +
A[! a" AatrLru + Af ,o af Aa/ A,c,to * Al,, at,l\r0,,A.a/ +
Bob ,,t'' al A,af A.ar, * B'b 

"a 
aft Laf Aotn + Buh d 

c,)uA.a, t\atu +
Bob rB'd B,.o'' A,a.rA.con - Bou "8u,,,'a, AalrA,olh = 0
According to property of the linearly independent we get:1) Aili =o
2) Aiiot,,=o

3) A;!' - Bo,M, = o

4) 4"rt = o

5) A{1.,- 8"d1t"1+ Bo,, ,uBl,4,i, = o

6) 1o[ut) - Bot"dln * Bu[, ,,Blt,ld) o = 0
By the same way we differentiate (3.5:2) and substitute (3.5:1) and(3.5:2) we obtain:

- do!A,oo - a',A,at!t\atu + dBou,at,,Lru + Bro,at!A,a,A.a/
+ B,o'a!A,at"Lru - B,f a\A,o,AtDb + Bru, 8,.,,,.a),.A.c,tt,A.a)b

- Bou'Bbt',.ar.r\al'A.0,, = Q

Let Lat'l = -dr! - ajA,al

And AB,u' - dBou' * Bnu, at) + B,o, ali _ 8,/ ri
According to the preceding note we have:
- Arl = A:'j; a! ta; + ,l!;,i!ttat,, + A!),. at,j.\.c,s,

+ A:; at"t\ata * trbut at,A.o, + Al", co,.t\od

(3.7)

(3.8)

And AB"t',.= Buo'o

Substitution of
,c,l) + Bon"u a, + Bon'',ttod

- Lrl and LBoo' into (3.g) we get:
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l)И′″=0

2) И Iナ

′]=0

3)И脇―鳥′
わε″=0

4)И『 `イ
]=0

Vol.19,No4,2008

(3.9)

5) A!,w,t- B^"of + Bnr,!' Brrrrn = o

6)4ケ〕一鳥ノ可+乳が
わ
BI巾ノ=0

From(3.7:3)and(3。 9:3)we haVe:

イ =B“
・
め′
ι=O and И脇=ち ι

′=O the■

1)△イ =為 ωびAωノ+ギ ω°Aω′+И′`ゼ cA%
2)」“わ`=Bα

わ″ωJ+β″わノω′

3)zttα
わc=鳥ゎ

″
%+鳥ゎちω

グ
・

Which implies that

l)グωα=イAωみ
+3α

わ
`ω

`Ac

2)                  グc=_イAc十鳥ぅ
°
cAω

み

(3.10)

3)グαf=αfAαげ十イ ὼ A%+И
:`′ ωcAc

where Aiit is the holomorphic sectional curvature tensor[g] .

Bythe Lemma 3.1.2 we have:

り/`〃 =ングー占駒
υダγ=:ぱイーメ杓

観
〃=:げら一イa)        御 D

飢L=拒〃辱―%弟

Consider И″[て
〃]+Bα [て ノl―

B″
|(ヵ

3カ `/t=0,then

И′
〔ご″]=B″ I(ヵ 3カ `/]ゎ ―B″

1(ゎ
`ノ

l

=ンЪノにメカ♂→―ンデープ出
According to the Lemma 3.1.2 and substitute equation(3.11:2)in the

above cquation,、 ve get:

=夕弔リギリ呵り嶋リー

:ばら一ノイー〆ボ+♂端

128



… …
            … …

Loca‖y COnformJ Kahbr Maniゃ日 OfClass L

Habeeb and lHaithem

=:{α″α力,′δl― ὰ′αグ|′δ′―α
びα力J/1δり+α `α

″δF,′ ―

α″αカプ冴+αααιダイ+αααカィら一αノαごダイ)一

:{α

〃
ら一αC′

σ′―α
″̀
琴 +α″

4子 }

=Tα″αI`δ
/]+丁α″〔ごδ/]十 ァ

α〔rノ 〕δ′
AccOrding to the rrheorern 3.1。 l we haveα [びわ]=0, then

嘲=PCギ +ン♂″
(3.12)

By the cOmplex cOttugate to(3.12)we get:

4ぼれ̀喘
+れ%銭

(3.13)

Substitute the previOus result(3.12)in(3.10:3)we obtain:

グω′=ω/Aω;+ィ ὼA%+4α 4`イ ]十

:α

σαヒ〆])2A%.

RIEMANNIAN CURVATURE TENSOR OF LOCALLY
CONFORMAL KAHLER MANIFOLD

Derlnition l.4[14]

Suppose that{ν ,ノ,g=<・ ,・
>}iS almOst Herlnitian manif01d,let▽

be the Riemannian cOrlnection Oflnetricg.

Amap R:χ (ν)× χ(ν)× χ(ν)→ χ(ν)suCh that
R(χ,y)Z=[▽χ,▽γ]Z― ▽

[χ ,γ ]z is called curvature OperatOr.

Derlnition 2。 4[15]
The Ricmarlnian curvature tensOr Of 14 iS Covariant tensor fleld

oforder 4,its value at any pOint ′∈ゴ′ is deterlnined as

R:1,(″ )× ろ(ν )× ■(ν )× ろ(ν )→ R SuCh that

R(χ!'χ 2'χ3'χ4)=g(R(χ3'χ4)χ 2'χl),χ′∈ろ(ν) ノ=1,2,3,4
The Riemannian curvature tensor satisfles number of sylninetry
relatiOns given by the fbl10wing prOposition.

PropOsitiOn l。 4[15]
]

The Rielnannlan curvature tensor possesses the fol10wing
properties

l)R(χl,ろ ,4,為 )=―R(χ2'χl,為 ,為 )。
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2)R(χ l,χ2'χ3'χ4)=~R(χ l,χ2'χ4'χ3)・

3)R(χl,スち,χ3'χ4)十 R(χl.χ、3χ4'χ2)+R(χ l,χl,χ 2・
χ3)=0・

4)R(χl,χ2'χ3'χ4)=R(χ 3'χ 4・
χ

l・
χ

2)・

By[14]we haVe in any coordinate neighborhood(υ ,9)We have
coordinate fl・ames El,… ,E2″  andin И―fl・ames we have εl,...,θ 2″ 'then the

components R′ パ/ ofthe curvature operator are deflned by:

R(χた,ス1)χ ′=Σ R′ ″χ′

Let  R′′た/   and  g′′ are the components of curvature tensor and

Rielnannian metric respectively, then the colllponents R′ ′〃 of the       .

Rielllannian curvature tensor are given by:

R″〃=Σ g,ヵ R力 ′〃,and R″″=<R(εた,ε′)ε′,ε′>                   ・
カ

Then the previous proposition can be forlnulatedi

Corollary l.4[14]

For an  l≦ ′,ノ ,た ,′ ≦277  Vヽe have:

1)R″1/=― R′蔵/

2)Rグたノ=~Rクノた

3)R`′″+R.″ 十R′″々=0

4)R″ /々=Rヵ′″

Lemmal.4161
Suppose that α,b and c are at the range ノ,… 。,′ ; ′,わ and a are at the

range′ +f,… .,2′ ;″′々are at the rangeノ ,.… ,2′.In the ttoint G― structure

space wc have:

1)ノIヵ =0

勾ご=写 J′たが

Vol.19,No 4,2008

(4.1)

3)ω#=―与
ノ

i″
ω々

4) Jl,ヵ =0

5)βσ
亀=―

与
JIご

げた=与囁幻
⊃町‐年4′

粉鳥ヶ―与イJ
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TheOrem:1.4
The cOmponents Of  the Riemannian curvature tensOr of zoci」(

manifold are given by:

Dれ =%c銭 十
:0し

α卜喘

幼れ=/C″十ンがイ
3)R′みご′=И〃―αレイ]α

[ヵ研

のん ―物c喘 ―:怖喘

つ
.ノ
翻―/Cギーンがイ

6)R′″″=―И″+%α ttαレイ'l

7)R″′″=0
8)Rクメ

"=α
レイ]α [カイ]― α回引イ]

9) Rク′.″ =-2αl:δ:|

10)Rαゎ″ =θ
ll)R′ぅど′=2α

l∫ |′|

12)R∂ゎ″=%J4晰 ―脅α端脅ヵ弓
Proo■

Riem総 1:inillid SeC°

nd grOup of the stmcture equatiOn Of

グω;=ωlAω∫+:R′′〃ω力Aω /.

In attOint G… structure space we have:

1)If′ =α , ノ=ら ,then we get:

ググ =グЦ +グAご +:r層 が A/十
:』

Fん″cAω +沢Fれ″が A%
From(2.8))we have:

グω′ =ω′Aω″十 Bα `′ I〕

`ゎ

力
ω

′
Aωヵ+;R″ わ″ω

ι
Aω ″+:R″ わε′ωごAωノ十R´ゎc″ ω

ι
Aω″

Butin Other hand frOm(3.6)we have

グω′=ω′Aω′+Иん″ω
CAω″

+И〃ωιAω〃十И:Cr/ω
`Aω″

Then we get:

i)Rクめ″=2И洗ノ
五)Rαゎ

"=2И
#ご

ノ

五i)R″b"=2И″
/― βttc島

ヵ
イ

2)If J=∂ , ノ=J,then we get:

う
、
υ
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グω′=ω′Aωl+てυルヘωl+上 R′メcr/ω
ι
Aω

ノ+喜 Rち
`′

ω
`ハ

^              2
2     Lω ′+

Rα′c′ ω
CAω

′

―グω′=ωttω′+β″̀
″

BたヵωィAω
力+:Ra;〃ω

ι
Aω

′
+上 Raぉ∂′ωcAω′+
2

Rα ;″ω`Acプ

Butin other hand wc ha、′e:

グω′=―cAイ 十 И
#C″ QAら 十 イ #ωcAω

ノ
十 И′″ω`Aω

′

Then we get:

i)Ra`こ′=―

.     -2И
∴ノ

五)RaJ″ =-2Иγ
″

1五)R′′″=―И島十B″
″
Bう
力ι

3)If ′=α , ノ==ε ,then we get:

グωr=ω′Aωi+dィAω∫+:R″ ;〃ὼAωグ+上 R
2 

α
ル′ωCAωノ+

R°∂c″ ω
CAω

ノ

From(4。 1)wc haveィ =β
αわιὼ,and then we obtJ■

グω′=ι涯)α
わぐωι=dB°わ

`ω

ご
+3α

b`グωε

=B″
力
ιω′Aω

ご+B訪
`ω:Aω

び
―B°

う
ヵω夕Aω

ご
+β

αわ
`ω′Aω`+

βあ
`ω′Aω

′十βあ
`β″

ノ
ω力Aω

We get:                     
グ

'

i)R″ ;″ =0
五)Rα ;″ =Bα

み
ヵ3カ

ノ
ι ̈         
―Bα

bご′

1五)Rαオ″=2β
αめ
〔̀

ノ
〕

4) If ′=∂ , ノ=b,then we get:

グω″=ω′Aω′+ω′Aωf+:R′わ〃ωσAωノ
+上 R
2 

α
うど′ω

`Aω′+

R″ゎ
`′
ω
ιAωィ

On other hand,we have:

グαf=―鳥ゎ`ω′Ac― 」り,ご
αイAc+鳥 b力 こAc+鳥 ヵ

″
のAQ十

Bα〆ωノA%+鳥ヵ・βノ%Aω
〃

We get:

i)Rち c′ =0
ii)Rαヵ″=-2鳥

b〔

″
l

lll)R′ゎ̀
″
=乳ゎ

″
`―

Bノ島̀
〃
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Locally Conformal Kahler Manifold of Class 4.,

Habeeb and Haithem
LOCALLY CONFORMAL KAHLER MANIFOLD oF CLASSRJ

Definition 1.5 [16]
From [16] A.Gray defined

Hermitian manifold, which can be
equalities:

three special classes of almost
characterized by the following

1) Class Rr iff < R(x,y)z,w >_< R(x, Y)JZ,JW >
2) Class R2 iff < R(x ,y)z,w > _ < R(JX , Jy)Z, JW > +

< R(JX,Y)JZ,W >+< R(JX,Y)Z,JW >
3) Class & iff < R(x,y)z,v[/ >=< R(.IX,J7)JZ,JW >

By [ 7], the class 4 is called paraKiihler manifold, the class & is
called RK- manifold[r 7].A.Gray in [16] proved that R, c ft, c R.,

Theorem 1.5
Let {M,J,g=<.,.>} be L.C.Kmanifold then M is RK-manifold

if and only if in the adjoint G-structure space, the components of Lieform and there covariant differential satisfies the Lquatio,
Idu, = ioro".

Proof:
We know the tensor Rro.,, written as:

< R(e",t,,)€6,ta ) .

If {M,J,S =1.,.)} is RK-manifold then we have:
Ran",r =1 R(e ,,€,r)€n,€; )= < R(Je",Je u)Jto,Jeo >

Accordingto A-frame basis we have:
J€u = J-\e,, Jsa = -J-1r^

Then < R(e,,e,,)€6,€i )= - < R(e", e o)to,l,.> then we get:
Ran"a=0 , Roiil=0

By the symmetric properties of Riemannian curvature tensor we get:
7) Rro"o = -Roa"o = -R*tni = Rraan - 0

2) R'rur=-Rioil=-Ruii,,=Rtioi=0 (5'1)

斃Tγ」淵器,3i:∫場
t電 rl宣

‰i∫」)眸
%c辱]+れ %ぐ辱]=α4`ギ +;αααレイ=0

ShCe%ご辱1+:%脅ご辱J=O me.

get that,if iイ  is

and Only   if
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1 . ^^ | ,cD(a,,.* 
2ooo,)5i 

= (d,,, * -d,,d,t)d;.

(s.2)
by folding(s.2) by the indexes b and d we get:

I ' 'd *Loa)Then(du,i 
2ooo,)n=l ut z u .,

1 ..
(au,.*-aua,)(n -l) = 0

if n =t in this case we get that M is Kiihler manifold.

Therefore n>1 and this means n-1+0, then
I

d,*. = -1dnd, .
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Some Calculations in a Tree of Partially Ordered Set

::::''' 
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Al- Mustansiriya J. Sci

Finally, we may illustrate combinatorially [9, 10, 11] that for any

tree whether it is binary or closed, the statement of the main theorem is

satisfied:

Exalnple l:Suppose we have chosen the lnaxilnal anti― chain И=´α2,ガ′

(any Other choice will work see ig.3 above)ob宙 ouSly,the maximal

level is Z2=β,イ,5,Cノ Orthen it is clearthat ИI≦ 1引・

Fig-3:

Example 2: ln figure 4 any maximal anti-chain contains three nodes and

the maximal level contains three nodes as well. Consequently, the
statement of the main theorem is satisfied although condition (l) of the
combinatorial lemma does not satisfied while condition (2) of this
lemma is satisfied.

Al- Mustansiriya J. Sci /ヽol.19,No4,2008
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Some Calculations in a Tree

Example 3:-If we take the maximal anti-chain A:{0, 4, g, r4, r9} anddefinitely the maximal level here is La:{il, t2, ti, 14, r5, t6} (see
fig's). so fraf 1=lLlthe main theorem is satisfied once again.

Hussain
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Finally, in appendix ( tigures 6 and 7) you may find a more

general two examples for a binary tree and a diamond shape tree that

satisff the statement of the main theorem combinatorially i.e.lAlSlLl, for

a maximal anti-chain A and a maximal level I.

I
Fig.6
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P_MODULES Mehdi and Muna

An R-module M is called P-module if each submodule of M is

pr.uao- inl".tive. A ring R is called right (left) self P-ring' if each right

1t.t; ia.ui it pseudo-injective R-module'

It is clear that every Q-module ( modules in which every

,r.rb*oJrt". is quasi-injectivel is f-module' but the converse is not true

ir g.""*f. Also, everyP-moiule is pseudo-injective rnodule' in fact the

in:8.,i"" envelop of non pseudo-injective module is pseudo-injective

module which is not P-module'
AsubmoduleNofanR-moduleMiscalledstable(pseudo-stable)

if o(N)cN for each R-homomorphism (R-rnonornorphism) o from N to

tvt. in "*" each submodule of an R-module M is stable (pseudo-stable)'

then M is called fully stable (fully pseudo-stable) module [5]' It is

p."r"a i" [5] that uniform fully pseudo-stable module is fully stable'

Let M be an R-module and N be a submodule of M ' Define:

N : < f(x) : x e N and f : N -' M is anR-monomotphism >

The submodule generated by all the images of elements of N under the

R-monomorphisim from N into M' clearly Nc N ' In fact M is fully

pseudo-stable R-module , if and only if N :N , this is equivalent to

saying that N: Ie(N) for each submodule N of M where the sum is

taken over all R-rnonomorphism 0 from N into M'

Proposition (1):- Let N be a submodule of an R-module M' Then

(i) N is a pseudo-stable submodule of M

(ii) if M is pseudo-inj ective and N is essential submodule of M' thenN is

the smallest pseudo-stable submodule of M containing N'

Proof :- (i) Let g: N --M be an R-monomorphism and (x) e N ' Then

g(f(x)) = (g"0(x) e N, and hence N is pseudo-stable'

(ii) Let K be a pseudo-stable submodule ofM containing N and f(x) e N

. Pseudo-injectivity of M implies that there is an R-homomorphism g : M
---, M which extends f. It is clear that ker(f) : ker(g) ll N' Since N is

essential in M, then g is monomorphism. Now x e N c K, thus f(x):
g(x) eK. Hence N c K' n

Noticethat,ifNisanessentialsubmoduleofapseudo-injective
R-module, then N is the intersection of all pseudo-stable submodules of

M containing N. We call N the pseudo-stable extension of N in M'

Let M be an R-rnodule and E(M) be the injective envelop of M'

We will consider M as a submodule (essential) of E(M)' We denote

PS(M) the pseudo-stable extension of M in E(M) and call it the pseudo-

stable'enveiop of M. It is clear that PS(M) is an essential extension of M.

on the other hand, in each injective envelop, the pseudo-stable envelop

is unique, proposition (1). Since injective envelop is unique up to
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isomorphism, then any two pseudo-stabre enverops are isomorphic. Thuswe have the following.
Theorem (1) :- Every module has pseudo-stable envelope, and any twoenvelops are isomorphic.

The foilowing lemma is needed in our work.Lemma fl) -:- Every essential p..udo-rtubi" submodure of pseudo_injective module is psludo_injective.
Proof :- Suppose N is essentiar pseudo-stable submodure of pseudo_injective R-module M. Let K be a-submodui. or N and o : K--*N be anR-monomorphism. Then io o : K _-,M is monomorphism where i is theinclusion map of N into M. Pseudo-injectiviiv 

"ru implies that there isP : M ---+ r\zf which extends i"a 
lIe1tiar properry of N give that B ismonomorphism.so 0, : FIN : N --+ N is the.*t.nrio, of q,. nProposition (2f :- For any R-module M, ;i; pseudo-stable envelopPS(M) of M in-p(M) is the pseudo-injectiu".nu.top of M.Proof :- PS(M) is the smailest 

.essentiar pseudo-stabre submodule ofE(M) containing M, proposition (l). Arso r.-*u (r) asserts that ps(M)
is pseudo-injective. Thus ps(M) is- the smallesr pseudo-injective modurecontaining M, further it is essentiar extension of M. Hence ps(M) is thepseudo-injective envelope of M. I
corollarv o) t-ror uny R-rodure M, the following are equivalent:(l ) M is essentiar pseudo-stabre submodur. oipGur),(2) lV is pseudo-inj ective.
Proof :- M is essential pseudo-stable submodure of E(M), if and onry ifM:PS(M). proposition (2) impries that piid (and hence M) is thepseudo-injecrive_enverope of M, if and onry ii#is pseudo_injective. rTheorem (2) :-LetM be an R-modure. Then M is p-modure, if and only

llilJr 
pseudo-injective and each essentiar ,rbmodrre of M is pseudo_

Proof :- :+Let N be an essentiar submodure of M. Then N is pseudo_
injective. consider an R-monomorphism g : N + \4. set N,=g-l(N)clearly g' : glN, :N'--N is monomorphism. pseudo-injectivity of N withthe help of essentiar property of N implies that there is an R_monomorphism f : \ ---+ N. AIso, there exists an R-homo.o.pt irrnh : M--+ l\zf which extends f. We claim ttrat 1ffiN:i : 0, if nor, then (h-q)N)nN * 0, and hence there are non-zero element x and y in N such

(h-gXx): Y, so (f -gXx)=ythis implies g(x): (x)-yeN and hence x eN', thus y : (h-g)(x) : 0 which is a contradiction. Thus (h_gXN): 0 andhence g(N) : h(N) : (N) c N.e since each direct summand of pseudo-injective modure is pseudo_injective [6] and hence N o N' is essentiar submodule of M fo; every
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submodule N of M, it is enough to show that every essential submodule

of M is pseudo-injective. This follows from lemma ( 1)' n

Recall that an R-rnodule M is multiplication ' if each submodule

of M is of the fonn MA where A is an ideal of R [7]'

Corollarv (2):- Every multiplication pseudo-injective module is P-

module.

Proof :-Let M be a multiplication pseudo-injective R-module' By

theorem (2), letN be essential submodule ofM and o : N - M be anR-

monomorphism. o, can be extended to an R-endomorphism B of M' There

is an ideal A of R such that N = MA'

o(N): g(N) : P(MA): P(M)A c MA : N' a

Corollarv (3) :- Let R be a commutative ring. Then every cyclic pseudo-

injective R-module is P-module. In particular a commutative ring R is

selfpseudo-injective ring, ifand only ifR is selfP-ring'

corollarv (4) :- Every fully pseudo-stable pseudo-injective R-module is

P-n.rodule.

Example (1) :-ln [5] it is proved that. If R is a commutative Noetherian

*,g, th." "*ry 
fully pseudo-stable R-module has fully pseudo-stable

injJctive envelope. So by corollary (2), the injective envelope of each

every fully pseudo-injective module over commutative Noetherian ring

is P-module, in particular the injective envelope of every fully pseudo-

stable group is P-module. Furthermore, it is proved in [8] that fully
pseudo-stable groups are abelian and a group is fully pseudo-stable, if
and only if it is isomorphic to a subgroup ofQlz - In particular Q/Zis P-

module, also Zp' as Z-module is P-module.

Proposition (3) :- If M is a pseudo-injective R-module in which each

,ub-oaut. is of the ibrm o(K) where K is an essential stable submodule

of M and idempotent o in S: Endn(M), then M is P-module.

Proof :-Let N be a submodule of M. There exist a stable submodule K of
M and idempotent o in S such that N = o(K). Lernma (1) implies that K

is pseudo-injective module M = o(M) o (l-a)(M). Since K is stable

submodule of M, then bV (t51, proposition(1.4.5)), we have K: K n M

０
０

４
十
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: K n ( s(M) o (1-o) (M) ): (( K n cr(M)) o ( K n (l_ sXM) ) E
o(K) @ (l - oXK): K. Thus K: o(K) @ (l _ oXK), so o(K) and hence
N is pseudo-injective. Therefore M is p_module. I
Theorem (3) :- Let M be a uniform p-module. Then each submodule of
M is of the form o.(K) where K is a stable submodule of M and cr is an
idempotent in S : Endp(M).

Proof :- Let N be a submodule of M. Then w : NoN. is essential

submodule of M. Theorem (2) implies that w is pseudo-stable of M.
Essential property of W implies that E(M) : E(W):E(N) @ E(N.). Let f
: E(M) -' E(N) be the natural projection of E(M) onto E(N). As M is
pseudo-injective, then M is pseudo-stable submodule of E(M), corollary
(l). uniformity of M implies uniformity of E(M), hence M is a stable

submodule of E(M), thus by ([5], proposition (r.a.5)) we have M: (

E(N) n M )@( E(N') n M ).Let p be a natural projection R-
homomorphism and p1 : f l, : M --+ M is an idempotent, thus pz : prlw :

W -+ N and pz(W):N. r
Example (2) :- As we have mentioned that every e-module is p-module,

but the converse may not be true in general, let M be an R-module whose

where N1 is not isomorphic to N2 and the endomorphism rings of N; are

isomorphic tozl2z, i : I ,2. The existence of such modules was shown

by example of Hallet in [9]. It was showed in [10] that M is pseudo-

injective module which is not quasi-injective. on the other hand in [5]
proved that M is fully stable and hence fully pseudo-stable module,

hence every essential submodule of M is pseudo-stable so theore m (2)

implies that M is P-module and clearly M is not e-module.
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Neit we consider conditions under which P-modules are a-

modules.

Proposition (4) :- Every uniform P-module is Q-module.

Proof :- Let M be a uniform P-module and N be a submodule of M. Then

N is uniform pseudo-injective module. Let A be any submodule of N and

o : A ---+ N be any R-homomorphism. It is an easy mater to see that

ker(o) O ker( i-o):0, where i is the inclusion mapping of N into M,
uniformity of N implies either ker(o) : 0 (and in this case we have !

nothing to prove) or ker(i-u):0. Then pseudo injectivity assumption, (i

-u) can be extended to some g : M-+M. Now Irt,1-g is obviously an

extension of o, where Iy is the identity homomorphism of M. Thus N is
quasi-injective and hence M is Q-module. n

Reiall that an R-module M is extending, if and only if every

submodule is essential in a direct summand of M [11].
Theorem (4) :- Let M be a module over a right Noetherian ring R in

which each submodule of M is extending. Then M is P-module, if and

only if it is Q-module.

Proof :- Let N be a submodule of M, then N is pseudo-injective

extending module. By Okada result in I l] N : 
f^*, 

where M,, is

unifonn modules for each o€ n. In ([6], corollary (2.3)) it is proved that,

if @ Mu is pseudo-injective, then M,, is Mp-injective for all distinct cr, B
c{,€n

e n. Mo is uniforrn pseudo-injective for each o,€ n, hence by proposition

(4) implies that M* is quasi-injective fbr each cL€ n. Now using ([12],

proposition (1.18)) we get N is quasi-injective and this implies that M is :

Q-module. r
Theorem (5) :- Every P-rnodule over a generalized uniserial ring is Q-

module.

Proof :- Let N be a subrnodule of P-rnodule M over a generalized

uniserial ring R. Then N is a direct sum of uniserial module [13]. As

uniserial modules are unifortn, then n :,?, W1 where Wi is uniform for
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each i e I. As in the proof theorem (4), W' is W.i-injective for distinct i, j
e I and each Wi is quasi-injective we get N is quasi-injective and hence

M is Q-module. r
The proof of the following is almost on the same lines as those for

quasi-injective modules in ([14], proposition (l)).

Lemma (2) :- let M be a non zero pseudo-injective R-module. Then M is

non-cohopfain, if and only if for any positive integer tr, M : Mno ( 6 g,
i=l

) where Mn = M and Bi I 0 for i:1,2,, .,n.

Corollary (5) :- Let M be a P-module. Then the following are equivalent

for every non-zero submodule N

(l) N is non-cohopfian

(2) foreachpositive integern, N:Nn O( 6 W') whereN, = N and Wi I
i=l

0,i:|,2,,n.
Corollarv (0:- Let M be a P-module and N be a submodule of M. If N

is hopfian, then N is cohopfian

Proof :- Suppose that N is non-cohopfian, then by corollary (5), N : Nr

O W where N1 = N and W + 0. Let w : N ---+ Nr be an isomorphism then p

o\fy' : N ---+ N where p is the projection of N onto W, which is

contradiction. r
Proposition ($ :- Let M be a P-module and N be a submodule of M. If
either M has finite Goldie dimension or M has finite dual Goldie

dimension, then for any positive integer n > 1, Nn is cohopfian.

Proof :- For any positive integer n > l, Nn is pseudo-injective. By using

the fact that dim(Nn): n dim(N) <.o, codim(N") : n codim(N) < *, hence

it is enough to show that N is cohopfian. Let a : N -> N be an R-

monomorphism. Pseudo-injectivity of N implies that cr splits and hence

N : o(N) @ L for some submodule L of N. As o(N) = N, then dim(N) :
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dim(N) + dim(L) and codim(N): codim(N) + codim(L), hence dim(L) =

0 : codim(L). Thus implies that L = 0 and hence o is an R-epimorphism'

tr

Theorem (6) :- Let M be a pseudo-injective R-module and N be an

essential pseudo-stable submodule of M. Then M is cohpfian, if and only

ifN is cohopfian.

Proof :- Assume that N is cohopfian and q : M ---+ M be an R-

monomorphism. Since q(N)sN, there exists an R-monomorphism [: N

-- N, cohopfiaty of N impties that I is an isomorphism. Let K = Im(q)'

From the relation i" [: q"iwhere i is the inclusion map of N into M we

have N c K and hence K is essential in M. pseudo-injectivity implies

that there is y : M -- M such that y " I = Ilr, where I is the identity map

of M to M and hence M = ker(y) @K, so K is a direct summand of M.

Thus K: M and hence q is isomorphism. Conversely' if M is cohopfian

and f : N --+ N is an R-monornorphism, then there is an R-

monomorphism g : M_+M Thus g is isomorphism and Im(f): Im(g) O

N: N. So N is cohopfian. n

Corollarv (1:- Let M be a P-module. M is cohopfian, if and only if

every submodule ofM is cohopfian.

Proof :- Let N be a submodule of M. Then W = N o N" is essential in

M. Theorem (2) implies that W is essential pseudo-stable submodule of

M, then W is cohopfian, theorem (6), hence N is cohopfian. o

Corollarv (8) :- Let M be a P-module. Then N is cohopfian, if and only

if E(N) is cohopfian for any submodule N of M.

Proof :- Since N is pseudo-injective, then corollary (l ) implies that N is

essential pseudo-stable of E(N). Now the conclusion follows from

theorem (6). o
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ABSTRACT
Traditionally,thc Copyright O、vner(CC))prOtCCt their images by adding a

digital waterΠ lark visibly or invisibly to ilnage using conventional 、vatermarking

method such as Least Signiicant Bit and Discrete Cosine Transform,ctc,then the

o、vncr can publish thcsc iinages on the 、veb , but this way not provide enough

protection because the image stiH suffer from different typcs of attack and require

morc techniqucs lor controning and rnonitoring.

The proposc systenl suggest registcring the images published on the web by
・ E)igital VVatermarking Servcr'1 、vhich a1lows the publishcr and information

provider to mark and idcntitt their copyrighted materials though the World Widc

Web(WWWЭ .By prOducing watermarking scⅣiccs the CO can protcct his work

through network media without having waternlarking software and thc CO can
proof his o、 vnership by the servcr. The idca of producing 、vaterlllarking sewer

instead of conventionally、 vatcrmarking systcm is to support the pcrformance of the

watermark against attackers and pro宙 de morc sccurity,since the imagc registered at

servcr dttabase using its Uniquc Uniform Rcsource Locator(URL)addreSS With

visibly、vatcrllnarked image stored at scrver hard disk.

INTRODUCTION
The wide use of digitally formatted audio, video and printed

information in network environment has been slowed by the lack of
adequate protection on them. Developers and publishers hesitate to
distribute their sensitive or valuable materials because of the easiness of
illicit copying and dissemination. Compared to ordinary paper from
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information, digitized multimedia of information (image, text, audio,
and video) provides many advantages such as easy and inexpensive
duplication and reuse, less expensive and more flexible either
electronically (through the Internet) or physically media (as CD-ROM),
further, transferring such information electrically through network is
faster and needs less efforts than physical paper copying, distribution
and update lI,2).

However, these advantages have increased the potential for
misuse and theft of such information and significantly increase the
problems associated with enforcing copyrights on multimedia [3].

The major solution is basically divided into two technical
approaches [4]: First is the usage control requires some hardware or
software that is able to control the usage of the protected material.
More physically, it means that any usage of the protected material, such
as viewing, playing, or printing must be controlled by authorized
rendering hardware or software. Second digital watermarking
techniques embed digital marks into protected material to designate
copyright-related information, such as origin, owner, content or
recipient.

RELATED WORK

The Fraunhofer center for research in computer graphics developed
many projects to protect multimedia through network means:

o J.Zhuo [5,6J: presented watermarking server called SYSCOP
"system for Copyright Protection" This system, started in 1996 ,

operating on a demonstration server available for public use ,and is
available for commercial licensing. To try out the SYSCOP server,

users can go to the web site and enter type of data (either still images or
MPEG-I video), a label and the secret k"y. Once submitted, the

SYSCOP server retrieves the content from the URL where it was

located, encodes it, and returns a link on which the user can click to
retrieve the marked content.

. WoUgang Funk [6J: produced project called TALISMAy'y' "Tracing
Author's right by Labeling Image Service and Monitoring Access

Network" started in 1995 and completed in 1998.This project provide
European community service provider with a standard copyright
mechanism to protect digital products against privacy and illegal
copying.

o Boucqueau J.,M., Lacroxi 5., Marcltal B [6J: produced a project
called OCTALIS " Offer of Content through Trusted Access LInkS
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"started in 1997 , the main purpose is realization of important
mechanism for securing multimedia information access over network
through broadcasting technology. The OCTALIS project combines both
techniques equitable conditional access and watermarking to offer a

good balance of security and flexibility. "OCTALIS" uses equitable
conditional access to restrict access to an object. Once the object has

been accessed in environment, labeling or watermarking technologies
are used to protect author rights.

o In 21 century More studies and researches was produced that used
the watermark as protection tool in Internet and other communication
media such as satellite, radio, audience and advertising..

The proposed system
The proposed system consist of two stages the first one explain the

design with some details and the second will display the implementation
of the proposed design.

The Design of the System
This system is a three tier architectures, the first tier is the client

computer with the tools needed to perform the interaction with server
computer, and the second tier is the server computer with the tools
needed to provide the service to client computer, and the third is the
SQL Database The block diagram of the system is shown in Figure
( 1).

Client Tier
Client tier component represented by web Browser which is

Internet explorer. The client request the system in URL ,then the
system sent the home page which represents the interface of the
system thbt allows the client to deal with the system.

Server Tier
This tier contains the design of the watermarking service which

is consist of watermark embedding and extracting operations which
take client information that entered by Active Server Page (ASP) using
Active Data Object (ADO) from SQL database (SQL DB), the system
operates invisibly to client and its result return to client using ASP
with the release of Internet Information Service (IIS).

Dutabuse Tier
The third tier of the system is the database system, The ASP's

primary interface to relational SQL database and deal with it using
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ADO and ODBC. Where ADO, lnean Active Data Objects provides
an object oriented programming interface for accessing data sources

such as Microsoft SQL server and ADO directly in ASP to access

data source. In this work the ADO using directly in ASP to access

data source. And ODBC, mean Open Database Connectivity is

developed by Microsoft to simplify the development of applications
that need to be independent of database platforms[7,8].

The Automatic System Work
The work of this system can be briefly described by the

mechanisms that allow the client to interact with the server, how the

client request for embedding and extracting operations, and how the

Server response to these requests using Server watermarking

application. The system is worked automatically without interfere of
client and the client does not see the entire work of the systern.

８
ＳｅｎｄＨＴＭＬ
呼

HTML page

n r---l
n I--l
! l-l

Visible
watermarking

Processes
(Adding and
Verification)

Figure-1: the proposed system design
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Client Request for Embedding Operation
The watermark embedding gateway program accomplishes a

watermarking request in the following four steps as shown in
algorithm (1):

Client Request for Extracting Operation
This operation can be done by the following steps as shown in
algorithm (2):

Server Em bedding Application
This application work automatically, once the user request the

system service and deal with system interface to fill the image's

Algorithm (l) client requestfor embedding operation

Input: URL, The watermark and a secret key

Output: HTML page.

Stepl: The server gets the request from the information provided by the client using

the ASP, including URL of the image; the watermark is to be embedded in the

image and a secret key.

Step2: The server gets the image data to be watermarked according to its complete

URL address.

Step3: Add visible watermark to image by Calling Watermark embedding

application.

Step4: Create an HTML page which will be shown on the requester's web browser,

this page reports the status of the watermark embedding process.

Algorithm (2) client request for extracting operation

Input: URL, secret key

Output: The watermark

Stepl: The server gets the request from the information provided by the client using

the ASP, Including the complete URL of the watermarked image and a secret key.

Step2: The.server gets the watermarked data according to its URL address.

Step3: Call watermark extraction application.

Step4: Create an HTML page, and show it on requester's web browser using ASP,

this page displays the extracted watermark and shows the verification result.
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ownership information (Image URL, Watermark to be embed, and the
Secret key) and sending this page to server to store it in its database,

the embedding application consist of timer work on database to pick
the information, load the image from that URL, Add the watermark
visibly to image, then store it on server hard disk.

Server Extracting Application
Once an image has been watermarked, the client can verify the

presence of the watermark and to prove that the watermark that added

to his image is the same one stored in server Database.
The proposed verification operation which depends on the server

uses the original watermark in its database. The verification process
can be done by a server automatically and it consists of three steps

[1] :

o Retrieve the embedded watermark using from the image to be

verified.
o Retrieve the watermark from the server database according to the

unique image identification (URL).
. Compare the two watermarks that are retrieved from the image and

the database, respectively if the matching occurs the server send

"The Watermark " to the client, otherwise the server send "not
proved image" to client.

The implementation of the System
The proposed system consist of two applications which are

web application (server website application) and windows
application (Watermark Embedding and Extracting application).The
windows application run automatically and it has no interface with the
user.

The web applications have two main web pages that represent the

user interface of search engine. These pages are:

A- Embedding form page.

B- Retrieval form page.

These entire pages will be displayed and explained in the next
subsections with example to show the watermarking operation of
1lnage which located at URL

image is shown"http ://www.yahoo-com/cane1oZ20fl ower203 " and thi s

in figure (2) as an example to implement the system.
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The client should ill an flelds in the HTNIIL forrn appeared on

its browser with image information(URL,the watermark and the
secret key)and click on the sublnit button as shown in Figure

(3).Atter submitting,the client should download the image to a
speciic ile ,then an client inお rmation are stored in the server

database and become the parameters that activate the embedding
application that added the watermark to image as shown in Figure(4)

and return timer to SQL database to activate the ASP to return page

result appear at browser.

Figure -2: original image

Figure -3: Embedding Form with Client Information

160

Imrrge \\'atel'lnarli-erlrbedding Fol'm

li tlrrs torrn efiter ttre clrlnFlete LIFI clunage and enter t}re text you urarrt to emtrerl and rnter ttre secret ke7

Inage TJF.I hhn 1\\r.1ii \r-ilr -r,: f,:rq'r. ::ar1el''.::I f lo,/,,prlL]i

Ta'd Tr EniLed I ! t''l I

Secret lie3l ..r.f
'- ::_' -:--'
5.lErl ll : r- Ea' I

,!ii111.rr; l',19,1



. . i r,:'{.

Web System for Registering Images by visible Watermarking
Isra'a

Figure -4: watermarked image stored at server

For extracting choice the client can click on extracting

button, and then the Extracting Form page will appear to the user as

shown in Figure (5), the client should filI the field with his image IJRL

and his secret key, then click on the submit button, Then, verification

result will be done automatically by the server and the watermark

send to client in a new HTML page in order to prove the ownership

Figure-S: verification result
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The present work has reached to the following conclusions:

1. The security of the system depends in the inability of the
intrusion to access to server or tamper、 vith the information on the

server database.In addition,SQL server 2000 provides three levels of

protection   automaticany:   authentication,   monitoring   and

adrninistration,these levels prevent any access to the server database.

2.Design of server that producing registration service by visible

watermarking gives the users ability to verify the presence of the

watermark using the systenl that can be implemented in two ways:

automaticaHy and locany so the users have many ways to waterllnarlK

their images:

―sending the image to the server lor waterinarking and registration.
‐watermarking and register the image locany.

3. Uniquc lmage ldentiflcation is assigned to cach ilnage using its

URIぅ This ineans that the watermark is added to the image only once,

so there is no way to the thiefto register the same image at serveF by

this way if two image have same waterinark,the server certiflcate

provides evidence to be used to solve disputes,so this server works

as an electronic court.

RECOMMENDATIONS FOR FUTURE WORK
The fonowing can be reconlrnended for future work:

1.The present work can be developed to protect the otheF fOrlYlats

ofrnultirnedia such as audio,video and web pages.

2. E)igital signature can be used instead of visible watettrlark to

recognize the right of the original owner to the image registered at

the server.

3. Using threshold to compare the original image with tampered
one to study the robustness of watermark provided by the web
system.
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ABSTRACT
Intemet is network of net、 vorks;the lntemet has numerous numbcrs of lntemet

sites.ゝ/1any of these sites arc sensitive and protectcd against the intentional hostile

intrusion by strong protcction systems.Neh″ ork security managemcnt systenl aiin to

maintain the integrity,confldcntiany and availability of systems and services.

This rescarch conccntrate on onc particular aspect: where the netwoFkS

becomc more complex,inaking thern morc vuinerablc to various kinds of complex

secu五ty attacks.Thercfore thc rcscarch suggest a proposed flre、 vall to deal with all

security networking rcquirements,by using multi― agcnt system(MAS)to prO宙 de

two ilnportant activities: that by build sccurity architecture bc able to protect

net、vorks by detecting attack; and then 、vhcn attacks are detected the secllrity

architecture deals 、vith these attacks in real tiine by taking secllrity measures

deternlined by the proposed flrcwaH.

An intelligent
situated in sorre
autonomous action
objectives 11,21.

INTRODUCTION
agent is an encapsulated computer system that is

environment, and that is capable of flexible,

in that environment in order to meet its design
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There are a number of points about this definition that require further
explanation. Agents are:

(i) clearly identifiable problem solving entities with well-defined
boundaries and interfaces;

(ii) situated (embedded) in a particular environmentthey receive

inputs related to the state of that environment through their

sensors and they act on the environment through their effectors;

(iii) designed to fulfill a specific role - they have particular

objectives to achieve, that can either be explicitly or implicitly
represented within the agents;

(iu) autonomousthey have control both over their internal state and

over their own behavior;
(v) Capable of exhibiting flexible (context dependent) problem

solving behavior+hey need to be reactive (able to respond in a
timely fashion to changes that occur in their environment in

order to satisff their design objectives) and proactive (able to

opportunistically adopt new goals and take the initiative in order

to satisfy their design objectives).
Today applications are more and more complex and a possible

solution to deal with this complexity is the use of multi-agent based

systems. Usually this kind of systems considers an environmental where

all is predicable. The multi agent system community generally considers

tne MeS as being adaptive because agents are autonomous, situated,

pro-active; social ... where the condition for the system adapts is to be

composed of autonomous agents [1, 2, 10].

Firewall technology in TCP/IP internetworking provides a

mechanism to help enforce access policies on communication traffic

entering and leaving networks. Now we declare firewall types to give

clear pi.tu.. on the proposed work Firewall mechanisms: The

common types of the firewalls according to the levels of TCPAP and

OSI stacks are: Nefwork Level Firewall (Packet Filtering Firewall):

A packet filtering is an access control mechanism for network traffic.

Insiead of processing or forwarding all packets that leave and

arrive on the node's network adapters, the packet filters consults its

access control rules before handling each packet. A filter is a

program that, in general examines the IP addresses (source and
^destination 

addresses), porls numbers, protocol type , and service

type fields of every incoming specified access control mechanism'

Application Level Firewall (Application Proxy): These firewalls

*lif. a bit differently from packet filtering firewalls. Application

gateway firewalls are software-based when a remote user from the void

contacts a network running an application gateway, the gateway blocks

the remote connection. Instead of passing the connection along, the
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gateway examines various fields in the request, if these meet a set of
predefined rules, the gateway create abridge between the remote host
and the internal host (in common called proxy). Circuit Level Firewall
( Circuit Proxy): A circuit level gateway firewall is a generic proxy
that does not know the specifies of the application but performs a

more generic set of capabilities. Circuit level gateways work at
transport layer of TCPIP stack and OSI stack in same principle. The
circuit level firewalls monitor TCP three handshaking in the TCP
connection (session) between packets to determine whether a requested
session is legitimate. Stateful Multilayer Inspection Firewall: Stateful
firewall combines the aspects of the other three types of firewalls. They
filter packets at the network layer, determine whether session packets
are legitimate and evaluate contents of packets at the application layer.
So, this firewall examines all TCP/IP layers and OSI layers in same
principle to either accept or reject the requested communication 13,4,5,
el.

REQUIRMENT OF DETECTING ATTACKS
The following important requirements for detecting intrusion

efficiently 16, 7, 8, 9, l0]:
o Distribution: many network attacks are characterized by

abnormal behavior at different network elements. Detecting them
by a single system, running on a single component, is too
complicated. So it is easier to distribute monitoring and
processing tasks among a number of entities at different points.

o Autonomy: excessive dala traffrc between distributed entities can
cause network congestion problem. So, it is more judicious to let
the entity monitoring a network element perform local analysis
and detect intrusive behaviors.

o Delegation: the high level of dynamics in networks requires
modifuing, at any time, security management functions to adapt
them to changes occurring in the monitored network. The model
of delegation among various management entities allows
fulfi lling this requirement.

. Communication and Cooperation: coordinated attacks cannot be
detected easily by an individual entity, which has a restricted
view of the network. It is therefore necessary to correlate various
analysis made by the autonomous entities. So communications
and cooperation between entities are needed to detect coordinated
intrusive behaviors.

o Reactivity: the aim of efficient intrusion detection is to react
against an attack before serious damages can be caused.
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o Adaptability and Flexibility: when a new security policy is added

or modified, intrusion detection and monitoring tasks must be

adapted.

THE PROPOSED SYSTEM
From the previous section, the research will consider the

introduced features as main requirements for detecting attacks

efficiently. The a proposed Firewall present the Multi-Agents Systems

(MAS ) is suitable solution, since multi-agent system properties (
distribution, cooperation, .) and agent properties ( adaptability,

autonomy, pro-activity, ) match the whole requirements. The

general algorithm of the proposed system is as in the following steps:

Input: entering network packet's to the proposedfirewall.
Output: determine if these packets are authorized or not.

Process:
t. entering the packets to the proposed firewall system which

consist of nuo levels they are:
l.lthe external level which make the proposed firewall deal

with the structure of MAS. This level represent the following
agents each one has it is specified rule for management

only:
1.1. t- security policy monitoring (consider as high layer).

I . t .2- external monitoring (consider as high layer).

t. t.3- lan monitoring (consider os high layer).

1.1.4- local monitoring (consider as low layer).

1.2- the internal level which make the proposed firewall deal

with the structure of securiQ agent. This level represent the

following agent each has it is specified rule for security

functions only:
I . 2. I - discovering agent function
I. 2. 2- interfacing agent function
1.2.3 discussion agent function

2- the results of the security function will determine if the entered

packets qre authorized or not.

3- end.
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EXTERNAL LEVEL
This level define the MAS structure, which be defined by set of

roles and relations between them, according the monitoring tasks.
These roles are:

. securiA policy monitoring: manages the security polices and
communicates with the security officer.

o External monitoring: describes the security management
functions of distributed network. This functions concern the
detection of complex attacks happening in a high level. Thus, an
agent having this role will have a global view of the network and
will detect coordinated attacks. It also will speci$z monitoring
and detection tasks to the low level agents. This role manages the
security of the distributed network with extemal networks and
between LANs of the distributed network.

o LAN monitoring: manages the security of LAN constituted of
several domains. It concerns activities monitoring and detection
of coordinated attacks within LAN and between it is various
domains.

o Locsl monitoring: that defines the local monitoring functions. It
concerns the detection of attacks, which are local to domain.

So the proposed firewall consists of several agents structured
hierarchically. Agents, which have various roles, re located at specific
network entities and distributed at different points of the network. The
hierarchical structure of agents enables local as well as global intrusion
analysis and detection. Each agent has it is own perception of the
network, which limited by the domain to monitor. According the agent
role there are two layers: high layer ond low loyer:

. High layer: manages the global security of a network. In this
layer the firewall identifu three levels of manager agents: a
security policy manager agent, an external manager agent and
several LAN manager agents. The external manager agent
controls LAN manager agent, which report pertinent analysis. It
perfbrms then another analysis to confirm the detection of an
attack. It can also ask for more data processing and delegate new
monitoring tasks to LAN manager agent. The extemal manage
agent is also responsible for distributing a set of local agent to
each LAN manager agent. The LAN manager agent controls local
agents and analyses the monitored events reported by these agent.

o Low layer: manages the security of a domain. It is composed of a
group of local agent, which has specific monitoring roles.
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INTERNAL LEVEL
To build good universal firewall by MAS, agent must have

knowledge base of firewall rules to reason about complex attacks and

stimulus-response to react rapidly to the environments changes.

AGENT FUNCTION
So agent has three functions, see figure (1):

l. Discovering function: those discovering security events. This

done by filtering process, this research suggest the filtering to be

at all the layers of tcp/ip: this mean check both source and

destination IP address, port, sequence no., and acknowledge no..

2. Inteducing function: that manages its interactions with its

environment and other agents. For example: the security policy
agent give the results of monitoring to all the external agents and

so on.
3. Discussion function: that enables it to analyze new data and

detect attacks.

Security events

Discovered events

Send men attitudes/ reports/

rity officerlagent

Figure- 1 : Agent functions

EVENT DISCOVERING FUNCTION
A security event is characterized by its type, its observation

point, a temporal attribute (representing the event occurring moment),

and a set of non-temporal attributes. According to the event type and its

observation point, this research identifies various event classes. Such as

network connection events, ICMP events, UDP events, TCP events and

file events. The event discovering function filters security events

produced in the network, according to event classes specified in

ietection goal. Indeed, the events occuming in network are not all

collected. in fact, when a detection goal is sent to an agent, a set of
event classes to observe is specified to it. Thus when an event occurs in
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the network, the agent tests if it matches the event classes specified in
the goal. If it matches, it is collected. The discovered events are then
stored waiting to be treated by the discussion function.

INTERFACING FUNCTION
This function describes interactions between the above-

described. agents. It allows them to communicate their analysis and
knowledge and mental attitudes (belief, suspicion,). h fact, manager
agent interacts with local agents by:

. Sending goals, derived from security policies.

. Delegating specific functions of monitoringdetection and
speci$ring the various domains to monitors.

. Asking particular information: the suspicion level of a specific
user, the list of events generated by a user, etc.,

o Receiving the relevant reports or analysis results and alarms.
Interfacing function also permits interactions between the

security officer and securify policy manager agent/external
manager agent. It ensures the reception of specifications and
requests from the security officer such as security policies to apply.
It allows the delivery of security reports and alarms when an attack
is detected.

DISCUSSION FUNCTION
As it has been outlined, security management must deals with

significant network characteristics such as:
o Its continuous variation, particularly in terms o user and offered

services;
o And variation of its security problems such as new vulnerabilities

and increasingly complex attacks.
In this function the agent is ale to reason and extrapolate by

relying on its mental attitudes, built knowledge and .rp.ii.n.. in
rational w&y, to find the adapted answers. The agent uses its beliefs
resulting from filtered events and beliefs of the neighboring agents for
reaching its specified goals. When a goal is reached (an attack is
detected), it executes appropriate actions.

IMPLEMENTATION
To display the idea of this research in more clearly by present

the real implementation of that system as follow:
Since the security policy agent responsible to monitor and

mange over the entire network and all it is components and other agents,
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of that agent will be such as network explorer seeso the implernentation
frsure (2

Figure -2: the proposed security policy agent implementation (network
explorer).

Since the external agent responsible to monitor and mange the

security over all the LAN agents in the universal network, so the

implementation of that agent will be such as packet capturing see figure

1:;. fhe last will collect the log in/out information and submit this

information to firewall application program, see figure (4) to detect the

intrusion on the LANs.

The external agent implementation (firewall application program)

is responsible to tale the hexadecimal values of local address, local

port, iemote address, remote port, State, time-stamp, and protocol type

fro- the packet. And then this information would show in

understandable information for the administration.

Figure -3: packet caPture software
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Figure -4: the proposed implementation of external agent (firewall application
program).

Since the LAN agent responsible to monitor and mange the
security over the entire LAN network in the universal network, so the
implementation of that agent will be such as LAN firewall customized
according the prosperities of each LAN architecture see figure (5).

‐127● l11

Figure -5: the firewall of LAN agent.

Since the low layer manages the security
composed of a group of local agent, which has
roles, so the implementation of these agents will
firewall customized according the prosperities
architecture see figure (6;.

of a dornain. It is
specific rnonitoring

be such as specified
of each local PC
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This research, presented the MAS as a multi level firewall in a

complex network, since it provide suitable solution. All known and

good MAS methodology applied and we conclude these methodologies
are good for online systems. Applying the three functions in the agent

working making the proposed firewall faster and has high precision. But
the adaptation and flexibility features are not provided by the proposed

multilevel systems, which can not be upgraded easily and cannot easily

adapt their intrusion detection tasks to changes in networks and user

behaviors. In addition, they do not have the ability to learn new attacks.

So we suggest for future work in the proposed firewall by agent-based

system using the new theory of adaptive multi-agent system (AMAS).
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,# C L6.lSl s':-*X i:l .' o !5-r. 95 U" -.!Si ,.1'-,r..'l +_r+ rii 4jq-ll crlrl.:.ll
i'J.r., dil clJS &L+)- tL.--,) a+-Ht &l+Jl ,',C;'il t3;r-= . (a) 6Nff q+ +f+*f 6*f::
dl" t*+J=lt c.t l<-rll 3.=i ..i"..+ll ,",Gr-f ,iili lreJ: aL,j-, ]l i+l+,^l<tt c.LS-Fll J-
a-dl3 e5:ll J OJ-,J_rl .!l_t_li _l .9 ri ...1i I 

e 
<ti JJ+ .-,t o,.i ..,1 Xi-i .il ^ic yi

g.1l rr g)Lor'i.rl 6Jsi cr.lj rii cljrl: . (5) *!il"'i.tll ;- rlreJl e)t u+ ;i.;Jl3el:3Jl
LELII tt ,-+ JLjll .:Lr oi",-i3_,p- 9 l-Si . qsli,tll ha; e.ilt a).l J:rjll cJL
;-.rt+ ,y': Thyme rn itJl rYl: Thymbra.A J! 4_r, (labiate ) qri.ilt

rl_e,^ ,rJs3 i_,rl-rt Eyj Lerj: b (% 2 _ l) d,1- d+ y l- p t']- dStt a+_r
i:--o rl3.- cslcJ q--b.I.=J i'JrL*L cr$yl-:,rlr ,*-*+ J tl!,---.9 e-rc.Lr3 !*=jilJ
. (7) cJ:-fLiJlSlJ cJ-9aLiJl L6-"i ll-dlr.:lj'..rJc Jj'jll ..::j t"e3:1I-S, crLr3D33
6Jl JLll cr*-!l 

"+ 
lrlJi=l Jl 1#tll e+ai r_Fi: , +S_,,li_l i-rLlr \-r.. *Llrrr..,l aJ,

gYLr eH: fJilJlJ dt ;_*_,p crl_r":s:.-.3 rJU-Yl .t*+1:- i-cli. ; cJ.ri+ re ,
Lll Jl '#tj ;,- X--ai q_lls+ll 3+J L,l S ,rii*,1-t . (g) &ljJllt, ;U-,yt_e ajll ?t#lt
;lr trll a.--E J i.+lilJl cr$;itll :_,fJS ,Ji-,J ll . (9) 4+J+ll ot_; J.ilt d- tl-l.y

. (10) aJ.".ll
|lJj'ill j li;.r=ll elj4Yl ,*J;rt ,,Jc JLjll c.l+ _1;"i: g+.-J.l a*,lJJl orn d.retr, rij

. ,.slii'tll l- Or ,. 'r..,'i Jl ,].6*+l C)'S 4-lr:.i..,1 e+ls^j_l f,t-U.o air.-b^ll 4{_,ji-ll

d;rll LgjlJL 3 rl.yJl
jlll ot:r' 6s

, JJ*iJl )tsl, Lr""1 30 - 3) cr La_,rbi 7:l-* dJ+- c.r _,rlf i.:;. 3gg 6-; C
,i ,i..-Vt rJlJl olJ +$ll .,iUl dk*,)! ali"i. n_,rty crL)-c, 1*ll- sJJ+t S csS
a-t--;l 4-{tJcj_.+-lt ,",ill3.iJlJ,sJl crL+_,rrj, i,ril^tt.r3_,rl: dl}E-o-r.-aiyl
U+l il.olJ,. c-o ilil-;l*r'll #iL.* dr jlJ+ll ciE;c d.u...: :!3 , dprJl j jl-..,Yl
6Jil1 4-S--J l{ilii;+S$*,1' 6l Lil- # crUJ,ll d.'jajj d:rrnl Cil ^+tll 

lilisll
. Jpinll j k+lr 4;_,rji.Jl c.lt -fill ,lfy 6r_.;u c.rU.iE j,",lii,

jllll f.1$i".Ji cr.rill
dl-*.' eilJl u'---i,-: il. ,rl*itll .fr .r!Si r_l+_l clr ,fJ-lX g'l5r,.ti 

"'---il| 
q9_.1e.i

modified cold i.,;r,-ll 6rJlJl C$Jil dijl a,ir..- cJl -1.,!,,",:j. 4+1;j el-p.i
el-Sll J . ( 11 ) Beaver and Jung++_A qJ...sr zeihl neelsen stain

. 4*rL,_ill a*.JrJl dl-'i-L j+-oll ,',-i

u+ll ,yt$i iS::" 3.1;e
,rLSi i,+ijiJ .lj- 

'# 
A+3Jl oLi;r.fl pl rri ul ej rii ,j-JJJ d+jll aiJ-- g.,rlji ,,, i3x;

c;..':J saturated salt solution E+&It .*-=Lll d "L-ll 4+Jt dt 'i-L dllJ !u++Jl

.iL$ *# q'illl ,J-b+Jl .r!Si ,', I^i- J . ( l2)Ungar et ol cJ+ .t- i,+^lt 44JlJl
d,J-.l 7 4 4+-.rr d:2.5% -!$i 1"j+,I:;all crl--r-.F,"cl3.+ t'3,.,=., 4+l+j

. dl-ri-,Yl
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♂
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.FPLメ 1出Lリメ 」 饉 JりLひ 脚
410)メ

ヵJ辞口|げい|ひ JLtt Hemocytometer」 |～メ Jス‐・・|.3
・●
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“
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♂
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亀 口 1卍
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t月 ユ1、 ス‐1ぃ
(ひ 0.1)り |工呻び ｀ l Dexamethasone oり j[■1嵐S」 I Jt二

.■Nlol_ハ i3メ 、LJ(Pメ /りL/「ム 0。 10)

戯 s(410 x l)に■ ヴJL」 I Jt」 |ぃ 出 (0。 1)■ 凸LIメ |【 に́
♪ Fり

15■ 。2
J鵠Jl■・ nt,(StOmach tube)ヴ ・ヽ A‖

甲 ,|ゝ |」 ム‐t“
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'こ

PJ響
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い J!。」 |こ♪ ユ ■ ‐ ♂
国IF」|い し|■i社メ IJ脚 IJノ い .3

.(prepatent pe五 od)ないI Ⅲ  6j」1山oゝ J,Jメ |♂ ´口 |げい iJ井
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めメ
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“
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井 銀 |.LAllぃ ル (0.1)■ 望 JJ ・ヽ ^‖ ぃ (がメ 0.01)を月 り.ヽリン

.■ノ却16メ 与 」いメ諄1出メ
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CryptosporidiyTn $tellYl sl& ub Thymbra spicata

l+-

-n jll .:l+ L:lii* ,r,5t: r-t-;r
;t;il\ u! parvum

4--,+ll lleu.cl rJ- Jl3I ej-'lll .t 1o1r:,,1 r bi*24 cJS bjl-.,11 
"ra.:i3 6.; i

. !J+il !W.F
: jYLSJ 4rJ,ll 6;.t;..Il 4+JtXl -,;;.lL-ll .r$ C Lrr+

. i--^-blJ !_,rl-p, dJL).c, .9i j*;, dJUIJ+sll e+l-r" .1

. A^Jl i.rr$l d;! 6-.!ilt ert,s .l
Llrl'.Jl &+tL, dUiJ jlll cx ety diSl,J++ll crlsi rlrci ,,,1..,-J jllll ,JF-$ .3

:( 15 ) Ryan t*l*'i,,i ;1 4SYl

N= S/ (Vol x Wt)
:L'il 'i'J-

.jlJ+ll rJ. elf j Lr"#ll dlSi sc : N
.4--dll ,s !J..,--ll Li++ll gl"lsi sr :S

.(&0.01)+ q-r,--"tl 4+ll r+-r 'Vol

.(e, 1) iiFiJl jlJ+lr:'+ crj_r:wt

,jFi$1" 4J.:3 4*,r.t-l_ul.+Jl JLi' H kxJl,LJ Jj'jX LJ+Nll ipl-Kll crL+ . 4
. ( l6) Xiao t*t*i..'i ClilrtJl

# J+Lll ,;;"-,+ o115i :l.Di {-)r* - q.i slitll oa,r *t5i :t.el Jr,-.
4++y'Jl t-ej.;-tt;t_,#t 0,. .n t irh*lt G.r+J jt,#t O-.; I = ol" dA:*j, U-' trHO,

G.qJ-Jl ics"+.t illl r.rr e 1,tqrlilll &# g"$i rt.roi,Jr.;

o&#ll g*l+Si e-rI ,Jc JiejJl u.JiL.- Ji\:i:
d "l=- dL'i*,1 r: rili ,-';.#ll ulsi &J+,+ -i.jx;ul ,J'-l.L.*Jl Ji,3ij 4-,1_JJ

slli'tll r-Gf cr!$i e* LtrA f.ri.i.,; \d"- cJ J-- :a_l c.rjl:uJl ,sJll U*Sila
a-.r!.Jl 4lJtll ,-,+i JilJ J.rejll ,,.rlJl !,-lii-,..*ll 6. d_,rUL .1:-,1.'l +lLc aJ."irJ

u".,J..t' d+JFi $ arl-J--ll i+J.llicli -tr{.Yt J"L! t)l e . (17) RiggscJ+ cl.
. ( & I -4rn5 81 0 x I ) -t$-'+ L'b:dl u"!si dltc d.,l-,i, . -ir-rLlt

, ii*lii 4j+l+j 4-J-d .,le ,.'-.' J-l -,rFiYll-J u,o ; J.! ,:rii 4+-,+ill !k et'_,
,-rl ..,-l JrF-ll r'r<'i r'r-.' :,j , i_1-1,-ll ,J"J d[jl air.:r drir.J, i]1\ d.lS] i
Yj ,-ili.i taJi.l.:3 i-: .#-,r _,rh+ crlr 

";+ll dlsi ,-:-:c. rl , &J$ LJi.Jl A".-ll
oi-a 6r-e , LsLlr i J..ii Gl j.rj- 12 - ll u- ,fJ.jrj 3i ..:t++- Li .,Jc t'Ji.i
J)a dls*i Ji i-,,[1.: , ; . I ds.i .] ,-*Sll !Q r-n: ]=:l Lt+=i-l 4iJ,- dlsYl
[50 ]cJJi 

,. J ."- .: ]ili , &J$lJ 4+-#l aJ..nlt GlJij*,YJ , L.b.ti i-eJr. 6.:-e L6-:G

. crl-2-,f- djXl d&-ll e Jii-,i i.+;.t*:tt i-J.ill & -t-l ,;r++ 4$
o.rt -yl dCrill

Least significant -;-!l r;y:,-ll .!)il| dL"'1 .,,! Sl , -J d6l ,', Il-
* .r.rl ..,-t1 d&-ll dS-:,,,Jc dl:lJl .',iit ril, (p<0.05 ).sJ* ri' differences

. Standard deviation g-l!,-Jl GlJFjYl
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分 ヨ IJ 6りい 16リメ 」 |メ めメIⅢ‐ 中

6リメ
`二

IJ 4mj LぃiJ出1ヽ いヽ 色 Jヽ LI。 ♂ メ LJ`亀 り 。し ヽ 小 」 |もリメ

酬≦(1000)■ J“脚|ハ a♪ 』
J。 (1工島)出いメ|よめデi●」山|ゝ 戸 |

社 ♪
(LJ菫 社 メ |ふ JJ J_メ |♂

デ ジ郵 |ひ」 1占|｀i´ メ 10～

・業 お び
S口 |ムソ

げ ≒封 れ i出y、 ‐ム.L`(1)JJコ |♂ ι中 し

`J神
国 I LIりJご L凸 メ ■ i

♂ 準
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し 年 刈 |ごLナ‐ |♂ Ⅲ りL出 Kc響 |り」辞 ユ 脚 |
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♂
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♂ げ
口||り|♂ i井´ J｀ ‐̂ nd■ ル iJこ刈 |_び 出 IF」ILい J“

.井 jtt Jt411 cFiニ ニュ」ぃたJしu』 tダ コ |

…

LI夕t■｀』国 L411なメ_J``却 lty‐ )祖口 |」 JJゝ |め■ 押 I Li

c痒琴ぃ酬

`(20.00)J(1700.0)Jl dL‐
Jc■■Jい い≦|こユ JL J五上J逃

(

諄 もコIⅢL‐」JIメ1許 びNI■ 醜“口 ||メlξ Jメ|ン がメ /

●メLIい 。(52)F」り !´口 |げい 1こ鼻 凸メL16カ」1亀2y中 ●i

出 さLメ ひ螢J与ち 出 い` 壽 戸J`(25)|り |♂1心調 LIJt」1社ォ
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ぃ IJ`J辱」|をザ 中

“
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Cc″′θψ ο′麟

““

I■ ,t‖
と

,夕Ⅵ Jユ 」 )2つ ″b″ ψ たα″ メ・ Jl出L脚 こ ‐ _磨 亀 iυo

●lメ」|♂′α″ク″

F,(20)JttL 6メ■」ILメ_Jも .〕□ |ひ.、」 |♂ 辞 コ lυい IJ工 i:1:_JJ、

fっい‐出■|´」り1土

“

Lしい な
一 井 」ity_ 6J■」it,中

ノ :●り押l■ 碑
30.10■ 1733.33 81.54■ 1750.6 75.27 ±183.33 1

51.65± 1350.00 150.30± 1430 109.54■ 500.000 つ
４

343.02■ 833.33 85.24■ 850.2 150.55± 666.66 3

120.06± 791.66 21.00■ 502.00 250.33± 2133.33 4

125.16± 733.33 54.26± 155.50 122.47■ 2450.00 5

103.27■ 1033.33 5.66± 94.15 89.44■ 3500.00 6

121.12■ 733.33 7.52± 45.00 285。 77±4083.33 7

91.74± 491.66 7.52± 20.16 517.68±4600.00 8

37.77± 333.3 558.56± 6900.00 9

38.83± 230.00 715.54± 8600.00 10

8.01■ 170.83 465.95■ 9693。 33

8.01■ 139.16 223.64■ 14800.0 つ
ん

18.70■95.00 236.64± 16300 13

11.6±41.66 114.30■ 13083.33 14

10.48±55.00 103.14± 9566.66 15

7.52± 38。 33 403.31± 6050.00 16

10.48±40.00 248.32■ 3216.66 17

7.52± 31.66 194.07■ 2216.66 18

8.16± 26.66 135± 1833.33 19

20.000 200.00■ 1700.00 20
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cryptosporidivTn i;vlt 
it-r+Yt *J+ & Thymbra spicata Ji" jjr drr+ u,-r**" _pi: Lt-,.r

U ctl-'dJl Gparvum

d+ 4+-i-ll OlJiill g)- *+ j'jlt c.,l+il4+lL. -Deli( +ltJt i-tJJt Ajtx eJeLi
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却
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2008/5/5こ■型山」いこJじ ‐2007/2/28出甲い出こりL

ABSTRACT
This study was pcrfollllcd to isolatc and idcntitt thC PSθ ναο

“
ο′(雰、βνοrθ scθ″s

froln rhizospher of plants root(maiZe)and Study the antifungal activity of the

flltrate ofthcrc isolatc against some pathogenic fungi:

働 ″訪あ αルJεα′s,レたカリ″′ο″ψ,И′た″″αr,α ψ ,Cζ″′οεοε
`夕

S″θψ r″α′S,Then
selccted the isolate which sho、ved higher inhibitory effects for extraction of somc

activc mctabolites produccd by it,and cvaluatc thc activity in vitro,via inhibition

thc grourth of thc fungi using different conccntration of cxtractcd(10μ L/ml

50μ L/1nl,100μ L/1nl),The results showed that the ultraviolct scan of the cxtracted

and the infrared scan revealcd the prcscnce of several peaks at(256,295,280 nm)

■7hich is rclatcd to 2,4 diacctylphlorogloucinol and phenazinc.

Thc flltratc of the isolate P..ノ νο″ιSεθ′S haSe inhibition cf狭〕ct against pathogenic

fungi,thc inhibition pcrccntagc was 20%-68%againstル た、

"″
′θ″ψ,И′たr″αr,α

ψ,and the inhibition zonc was 10-15 rrlln against Cα ′訪グααあたακs,Cリク′ο
`θ

cενs

ηθφ r″α″S.WЪile the extracted that contain act市 e metabolitc showed higher

inhibition effcct against the pathogenic fungi,and The concentratc 100μ L/1111 was

thc bcast in thc inhibition cffcct by obtained inhibition percentagc 100% against

ル′ε力″″ゎ″ψ,И′′θ″′α″′αψ,thc inhibhion zone was 22 1nln against Cα η冴カ

α′bJεαηtt Cりprθεθεθ夕s′θのら″″α′∫.
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ABSTRACT

The study was conducted on(125)ncwly bOrll frcsian cows aged(3-6)
years.Fifteen(12%)case Of retaincd placenta was rccordcd.Uterine complications

such as(septiC and puerperal metritis)werc(100%)Of the(15)case alSO Were

obseⅣ ed.Ten cases(8%)uterine infections without retained placenta,nine

cascs(7.2%)from diffcrcnt causcs likc(fcta1 0VCr sizc,abnolHlal fetal presentation

and birth canal narrow),tWO Cases(1.6%)of tWins and onc casc(0.8%)of fetal

dcath  werc  recordal also. one cow was slaughtercd duc to traumatic reticulo

pericaditis(T.R.P.).

We concluded that , these problcms lcad to large econonlic losscs in thC anilnal

production and incdicines used for these complications.

Wc rccomonded to put programs to decrease incidcncc of retained placenta ,

dystocia and the in effects and controning them. The beneflt is to high economic

income and to rcducc medicals besides maintenance of animal fertility.To reduce

dystocia and retained placenta through studing the best selections by using artiflcial

insenlination for rcducing them.
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:“ ゝ こ いツ|♂ _日 ILヽ い
」lj手メ メ L…甲

‐ 」こ→ HClぃ 1試1ミ ス
‐ L上 LJLJ MOひ 中 Lメ メ r)tt・ ツ

。出 ム
び

■夕 (2)」Jコ |リ メ メ よ 二い 5NHClぃ 5N午 LLJ

08 y= 0.0385x+ 0.01

R2 = 0.998
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VI :2- rJ+t+

0。 5 3。93 79.7

1.0 6.46 86.5

2.0 12.72 92.7

2.5 17.42 94.5

3.0 20.21 95.2

3.5 25.51 96。2

4.0 28.61 96。 6

4.5 28.65 96.6

6,0 28.63 96.6

OLj J● 1・ Ⅲ`IJ“

.Ⅳl

":)1‐

1卜」:LI`“ |

い 【́`
」lJ■ j́山|メ ニ |‐ よ 国 l o4jメLげり。:よ t出|ぃjメ L‐

こ

ぃ り(2)」J却IJよШ

“

jよ基|ひ 黎い 1541■J■ヽ
"饉

。(20,0)
出さ

35ppmメ ニ Mo● メ |ぃ 5mい 工 |:し´ )ミ 1“ツ|ご tる .｀国 1卒 メ L¨。

Lメ JJ」鳴
y♂

引 ョ |(0.6%)が 鼻
ιL国 |い 1讀te'一

げ

げ <0.6%)メ J3.5mlひ tt.I国 |ム 、Aく d二墨|● |ぬ→ J(5N)一 L

。出ム酔 (4)」J却しⅢ口 |

JJjヽも

“

-2蔵'S、い卯 |“ t`t J

‐ 国1亀 |」|メL:2-JJ■

“
・出ほ戸´よ国|●●メL3‐ 」J■

| D o/oE

0 0.89 47.0

4 5.6 84.8

6 12.45 92.5

8 22.96 95.8

10 428.6 96.6

12 29.82 96.7

|‐    |130。 81111
・一・一一一一一一一一・一一・一一・一一一

20 30.81 96.8
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5.0 1218:66 1916.6

Ti轟●(Inl面 :ヽ

15 ‐96.8



.“― Ⅵ♂ HMBT(0.6% :4‐

0。60/OIIMBT
solution/1111

D %E

1.0 10.29 91.1

1.5 14.66 93.6

2.0 18。 2 94.7

2.5 23.96 95.9

3.0 30。 77 96.8

3.5 31.14 96.8

4.0 29。 81 96.7

5.0 26.34 96.3

2008`4●」口1`19 1ヽヽ
^tl

メ め嘔 ■うoKJこメ IⅢjメ Lげ リハ:“ゝ Lツ |´
こメ |ンjメ L一

。出さc■ヨタ(5)JリユJI」 よ五ツ|

・デ 1週1戸中 メ |“ゝ LI´ こ」|メL:5‐ JJ■

6りL」1山腱 」111■1ハミlJメ L亀 ナ 」 :山L」へ゛ ゝ こ
“
w,■ 1メL_J

Jヽ リヴ押 |リメ |ぃ 6二IJ 4Joが ミヽtJ"L′

“

XLツ IⅢ
ひ

神 日 13,国 |≦夕 L(6)」 J却 |♂ 静 区 ご 脚 |“
´ も Lご 国 |

。けaヽ
"

HMBT .fil3l+ s-ll.Jl fj*;+#JCli i,.atslt r.r)lsi*Yl etij :6- cb+

び
jメ |ぃ」

戸 ―
:し´ 〕ヒ Lツ|♂ 亀 ミヽ1`RJI～

押 1出ぃ ヨ |メ L… j

醜い も一
凸いLが≦ 」■ξ

口 1咆卜 ひ デ
|」IF」率 メ |“ヽ ツ

・ヴ‐‐・ ゝ` ひ|り´|」メIⅢL ξ

与 ム ロll"～

出 国14バ メL:4‐ 」J■

Time(min.) D %E
0。 5 17.65 94.6

1.0 27.00 96。4

2.0 31.25 96.8

3.0 31.14 96.8

4.0 31.11 96.8

5.0 30.25 96。 8

%E D ●●メ主L村 |こ」
96.8 31.25 3ヽ |ヽり 4コ饂、 しル●ヽ |

96。9 31.33 ; j)-4 CrL*i+ U,-)ij-,1
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-2処 碑 '一
i

Oしj J 01ハ IJ“

ヒ Sc´
―

ツ|ム ,ヽ
^「 ♂

`oメ
ニ ぃ c降工|●鳴 IJりJ≦ ξ

じ -2,1望L●IL」

.(7)」リキ■|ひ
～

メ

｀いく
」ン」1出口 1亀LJ」二IJ‐ J:ムーljl二

“
出し もヽ ぃくjν」|ル IJF」 |ムニLIメ L_こ

♂ ιいJムくJ“ )ミ1硼

…

許 叫 "メ勢 」 SnCち Jメヨ IJ H202

●メ リ|」 【L`t国 |、挙 J♂ 山 |ナ要 J― ♂ 1望出 |`聾 ≦ J(8)JJユ゛ |

。  (.」卜
``ヨ

」[J、L:Lぃ ...`Lll

♂ =J“
脚 IⅢ J」 坦 |≦

び
jメ|… 戸 中 一 :6J_メ IⅢり。メ L―L

～
J、ハ 山いJ■ HMBT【 L`i国 |ム L、 Jメ デ |」|・メ ロ メ |●メ |し´ )ミ1.J

・dも
ζ■ ザ (9)JJ事IJひ」 ツ|ひ 50C° めILメ ムるLミ ム

“

ゝ LI 望コ1亀■メL:7-」J■

出饉

Nitrobenzene 35.74 0.02798 4.25 80.98

1-Butanol 17.10 0。 05848 7.33 87.99

1,2-Dichloroethane 10。 65 0.09389 31.25 96.89

Benzyl chloride 3.32 0.3012 34.71 97.19

Chlorobenzene 5。 70 0。 17543 28.34 96.59

Chloroform 4.90 0。 20408 30。 81 96.85

E)iethyl ether 4.19 0.23866 6.52 86.7

Toluene 2.40 0。41666 28.57 96.61

Carbon tetrachloride 2.20 0。 45454 21.29 95.51

Trichloroethylene Nill

`.」

卜
`:1:〉

11111:し 、
“
口| カメ` ハ1‖

“

力 い J」平 1増

“
税中メL:8… JJ■

31.25

H202 1,73 63.3

SnC12・ 2H20 27.18 96.4

. iilts. ttl-r. crg.;.r & ¨ 胡 いメ1特出 評 :9-」J与

K‐
』

20 293 34.129 22.53 1.352

30 303 33.003 32.23 1.508

40 313 31.948 43.86 1.642

1.684
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Ⅲコ |こJ 1/8 D %E

‐

Oxidizilllyt&Reducing
SDeCleS

D %E

96。9

Tf°Cヽ D Log D

50 323 30。959 55。91



2008`4。き口1`19ヽ tヽ ^ti
4J""rjlsll ilb 1l+.

甲
【́ヽ`KJ ttL」 IJ～,メ 1凸Lメリ|こ´ しヽ コ スヽ|`´ 1いヽ

り。:出ゝ二|工」|_メL_ヴ

ニ メ し 出ム●い (11)J(10)J」撃 IJ D tt J・ 点 J6。 jヽξ
～

IJメL

。
“

XLり1神に

“

神リツ1塾国 1凸|,いツ|

島 脚 1甲
“

Je鯛事 メ |い 175μg/ml“ゝ LI´ 神 口 l・晦 Ⅵ

…

メ L:10_」J→

4+lul oU3rrll (lt2)ムニ1・

・
▲tlム己だ口| D %E

31.25 96.9

Cl~
500 29.32 96。 7

250 31.09 96.88

175 31.05 96.87

B「

500 29.38 96.75

250 30.29 96.8

175 30。 61 96.83

N03~
500 24.24 96.03

250 24.55 96.08
ξ
Ｊ

リ
ノ 27,98 96.54

I~

500 27.5 96.49

250 28.21 96.57

175 30.66 96.84

Cr04‐
2

500 26.35 96。34

250 28.5 96.61
く
Ｊ

り
／ 30.14 96.78

S04‐
2

500 25。23 96.18

250 27.13 96.44

175 29.92 96.76

ⅣIn04~

500 20。 87 95。29

250 26。33 96.34
く
Ｊ

リ
ノ 21.03 96.87

thiourea
500 1.72 63,23

250 7.74 88.55

175 10.92 91.61
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出 し嘔 鼻 メー2出叫 諄 叩 lいい i

OLj J● lⅢ I`J“

中 |ぃ出4、J ,J■晦Ⅵc爆メL:

D %E

I「e(III) 10。 22 91.0

Co(II) 21.42 95。 5

Cu(II) 7.05 87.5

Ni(II) 18.75 94.9

Al(III) 13.06 92.8
V(V) 28.87 96.6

Cr(III) 21.69 95.5

Cd(II) 15.87 94.0

Ag(I) 9。28 90.2

Bi(III) 8.43 89。 3

Pb(II) 11.25 91.8

Ru(III) 12.5 92.5

Hg(II) 7.83 88.6

11¨」Jユ■

:準 L⌒ YI孔蝉 」 1由LL・ ハ‖

も リメ|‐ 1ヽ ハlAッ 1出しJ ttSメ 1山りLぃ い が (12)め
y」コ 1崚

げ
|」IF」却 メ |メ週 上い JⅥ 出 し JF共」 ILミ J亀。し JJ“L亀 コL"ヽ J

RSD%,Er%,戸 り|一 出 玉 り_ル.」L458げ

「

」J■
‐ヽ

榔 IⅢメ 轟い

.HMBTヽ島 国|ど ピ 1劇IF」Jメ |“ゝ島 YE%

出LJ諄 口 |口 1亀」LJJ」LⅢ LJも り IⅢ 嘔 Ⅵ メ リ 1由りL:12‐ あ ■

島口|一 Y%EJ%Erel.J%RSD評 :13¨ 」J■

15 95。 14 -3.81 2.77
25 96.504 3.942

35 96.899 5.32

`1,i
o“

`」
Jよい '

げ出

“
“

」1薇・ A‖
礼島口 |ム出」 I LIJ」

♂ lj国IⅢ」。い ツ8メ」 1山|夕脚 IⅢメ リ神 メ IⅢ」 IⅢメ し ミヽlJ

。(3)J(2)ぃK」|ひ c‐y t4S 2:1ひ ■」1山■Jヽ 1‐ 』♂t社i国
|
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1
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JJJり喝勇鼻 メー2′
ふ●国 |・J叩 l“ t`t J

_:。出饉赳」|ヽlo Attも
り|メL“YICLLり 1`“ヽ

也 手 【́11饉 1.^L相さL夢 J甲ン ー 」lJ(K)ヽ 10‖ JIⅢ y■
`ム

ムふ ´
… ヽ

―:ハ 区 」。1.012x10
″」シr+ηzぐ)ν″Z″

0     0     c

〆   ηα C  c(1_α )

卜
締

… Ю

卜
赫

… 0

卜
織

…
・

助

卜赫 …・ の

。e」メリJJメ“
li工tへ;ゴ案

=rLり

|

200。 0 50.0(N"′ BIυ 。)

~~ H“
400。 0

さぃぃⅥ由|、島」

“

LハlAⅥ `:ム :4‐ よ幽 |

…

Jメ■
Lへ

ヽ こ → JJ夕じJ夕い ノ
‐21と 1ヽ国11と 、L(5)c工」 |ひ必 J

。し声ヨ
1｀ ハl AI

「TJ遵〕

●喝 J●1ヽ IJみ→

0.500
(n/● Iり 。)

.HMBTll't国 lc´1,」 なYI L却b:5‐ さ」 |

●2.50貪

(8,398.)

100.0(NM′ Dlu.)
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びJリミメIJメIMo(VI)HMBT｀ 1‐ 』 cFI、
ハlJ`な lL(6)`K.■‖o必タ

ξ メ ニ」
―

JI,轟 L(red shi■ )と

'い

な り 出 Jニリ376 nm JI

.`よ 国ヽIJ MOぃ が」1凛メ |にギメ|

+?.sstrc

.HMBT出 国|“ 絡・出IJ漁コメ |“LハlJ J鼻
:6¨ さ」|

10.5 ohm‐
1.cm2。

マ■こ二
`Jげ

ムL劇 |ヽ 1‐ ^‖

～
リッ」メ|～

“メ|げ呼´区

.Inole‐
1

ご“」|ど卜」|´メ (FT― IR),|夕」|【 '́ヽ
1lo.tyl■■|が ミヽ1・ 計́

」 JJjリリヵ メ ノ ー21L・1国|ル 札 IJ』 oゝ (´ ,ヽ 、スJ.げ 上 ふ 劇 |ヽ1・ ム‖

げメ |。」|ユ ニL由ル Lゝ th国 メ 1壺 り |♂ 夕・Ш3→ 増heゝ
N―)3ン・ yl」Ь Iり (C=N)3_ツ 1上l Ll・ l●oメ JI。メ ♂ IJ 1596cm‐ 1

(7)ム」IJ tメ峰」 |り手 ♂国 |ド Lttt hi国 |」
(I‐

IN―C≡ S)いメ リ (H
峰デ
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“
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=卜
Jこ長 リ

.(8)」 (7)脚 |

。
`υ

syl い 、ツ1週 Ll J」」メ評びb癬 :14-JJ→

Band tvne v (cm-')

(C…H)arO 3039

(C…N) 1280

(C― S―C) 748

Ⅳlo+6:ⅣIBT｀ 1・ ハtねL釧 」」口」| 5… 」Jユ■』|

Functional group u(cm-')
(Mo―S)w 362
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(Mo=0)M 902

Ｄ̈う
、
υ

くR,。5,3.)

●0.00n

200.o 100.0く N‖ ′●Iυ .ヽ 3」 01蓼
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