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INSTRUCTIO}\ }'OR AUTHORS
The journal accepts manuscripts in Arabic and English

languages" Which had been published before.
Author (s) has to introduce an application requesting

publication of his manuscript in the journal. Four copies (one
original) of the manuscript should be submitted. Should be
printed by on the computer by laser printer and re produced
on 44 white paper in three coppice with floppy disc should
be also submitted.

The title of the manuscript together with the name and
address of the author (s) should type on a separate sheet in
both Arabis and English. only manuscripts title to be typed
again、vith the manuscript。

4. For nlanuscripts written in English, full name(S)Of
author(s)and Only flrst letters of the wOrds(cXCept
prepositiOns and auxlliarics)fOrming titlc Of the manuscript

should bc ■ヽitten in capital letters.Author(s)addresses(es)
to bc Ⅵrrittcn in sma11 letters。

5.   BOth Arabic and English abstracts are required fOr each

manuscript.Thcy should be typed on twO septtate sheets

(nOt mOre then 250 words each)。
6。   Figures and illustrations shOuld be dra、 vn using black
China ink on tracing papcrs,Two photocOpies(Plus Original)

of cach diagrttm should be subnlittedo captiOns to flgures

should be Ⅵ″ritten on separate papers.The same infonnation

should not bc repcatcd ill tables unless it is necessary and

requlred in the disctlsS10n.

7.   Refcrences should be denoted by a number between two

brackct Orl the same leve1 0f thc line and directly at the end

of the scntencc. A list of refcrenccs shOuld be given on a

septtate shect of paper,f01lowing the intemational style for

names ttd abbre宙 atiOns OfjOumals.
8。   Whenever possible, research papers should f0110w this

pattern: INTRODUCTION, EXPERIMENTAL
(MATERIALS   AND   METHODS),   MsULTS,
DISCUSSION and REFERENCESo All written in ca2pital
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letters at the middle of the page. Without numbers or
underneattrL lines.

9. l'he folloviing pattern should be followed upon writing
the refereilcL-s on the reference sheet: Surname (s), initials of
author (s), title of the paper, name or abbreviation of the
journal, volume, number, pages and (Year). For books give
the anthor(s) name(s), the title, edition, pages, publisher,
place of publlcation and (Year).

10. A publication fees in the amount of ID. 15 thousands are

charged upoll a Reu:ipt of the paper and upon the acceptance
{trr publication lor their ID. 15 thousands should be paid for
the editorial board.
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Effect of the antibiotics on the L-asparaginase purified from environmental
Serrotia plymuthica Sahira N. Muslim

f'o the supernatant L-asparaginase activity was assayed by treating the
lluid by solid Amrnonium sulfate at ratio of saturation 50%. The rnixture
u'as centrifr"rged ,then to the supernatant L-asparaginase activity was
assayed . 'Ihe supernatant u,as dialazed against distilled water and the L-
asparagir',ase activity was assayed .

T'he supernatant was loaded on chrornatographic column (2.5 by
20crn) cr:ntaining 100 rnl of diethyl aminoethyl (DEAE)-cellulose which
haci been ecluilibrated with 0.01 M tris-(pl{ 8.6) conraining 0.01 M KCI .

The colurnn was washed with 5 to 10 volumes of 0.01 M tris (pH8.6)
containing 0.05M KCI . A gradiual elution was then run ranging frorn
0,lM KCI to 0.4M KCI Fractions (5ml) were collected and assayed for
L-asparaginase enz),me activity .The Fractions that shown L-
asparaginase activity were loaded on Sephadix G- 100 column ( 1 .5 by 70
cm) containing 100 ml of Sephadix G-100 which had been equilibrated
and washed with 0.2 M phosphate buffer and the elution done by the
same butfer . The fractions (5 ml) were collected and assayed for L-
asparaginase activitl' .

L-asparaginase assay :

Routirre L,-asparaginase assay was conducted by a modified method
based on (11).0.2 ml of enzyme solution was added to 0.2 ml of 0.05 M
phosphate buffer (pH 8.2) as blank . The reaction initiated by the
addition of 0.2 ml of enzyrne solution to the 0.2 ml of 0.04M L-
asparagine in the same buffer and incubated at 37"C for 40 min . The
reaction was stopped by the addition of 0.25 ml of 1.5 M trichloroacetic
acid for I0 min . Ammonia released in the reaction was determined by
the addition of Nessler"s reagent to the diluted supernatant fluid and ,
after I5 rnin , observing the absorbancy at 500 nm.

Protein assay :

Anall,sis for
spe,;trophotometric
purification .

protein were carried out by the method ( 12 ) by
assay at 600 nm in each stage of L-asparaginase

Effect of the antibiotics on L-asparsaginase activity :
Stock solutions from the antibiotics were prepared by using the two

tbld concentrations that were found in the antibiotic discs .The stock
solutions used u'ere : Amoxicillin (AMX) 50pg/ml; Ampiclox (Ax)
50pgrnrl; N'{etronidazole(MEr) 60prg/ml; cehalothin(cF) 60pg/ml;
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Erythromycin (E) 30pg/ml ; Streptomycin (S) 2}pglnl;
Chloramphenicol (C) 60pg/ml; Rifampicin (RA) 1Opg/ml;

Nitrofurantion (FT) 600pg/ml and Tetracycline (TE) 60pg/ml.
0.2m1 of purified L-asparaginase solution was added to 0.2 ml of each

antibiotic stock solution was used and, after 30min in the 37"C, the L-
asparaginase activity and amount of protein were measured to find the

specific activity .

RESULTS & DISCUSSION

Isolation and characterization of Serratiu plymutltica :

The results revealed that 2A(50%) isolates of Serratia plymuthica
were obtained out of 40 water samples. Since most of the Serratia
plyruuthica strains have been isolated from fresh water and fish
suggesting that may be a potential opportunistic pathogen for: anirnal and
humans . (2,13) . In a study done by (3) found that Serratia plymuthica
685% and Serratia liquefaciens 0.8% .

100

'/oof Resistant isolates g0
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Figure (l): percentage of Resistant Isilates to Antibiotics
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Etfect of the antibiotics on the L-asparaginase purified from environmental
serratiu plymuthica sahira N. Muslim

Sensitivty test :

Ten different antibiotic discs were used to perform this test
(figure- 1) .

T'he results showed that most of Serratia plymuthica isolates were

fbund to be Chloramphenicol (C) , Nitrofurantion (FT) and Streptomycin
(S) susceptible and they did show resistance l09i,to(C)and
(FT),209/oto(S).A similar result *'as obtained according to a study done

in France(14). 'fherefore , Nitrofurantion and Chlorarnphenicol are the

main stay of therapy for infbctions caused by Serratia plymuthica .

All isolates of Seruatia plymuthicq were shou,ed multi antibiotics
resistant toward Amoxicillin , Ampiciox , and Cephalothin (100%),
According to (4,15), the resistance to P- lactam antibiotics \\'ere due to
p-lactaurases that are not only produced iiom chromosomal origin but
also plasmid mediated Whiie the strains with lora, antibiotics
susceptibiiity (resistant): with the follorving antibiotics order:
MET(80%), E(90%). RA(809/o) and TE(95%) .

Purification :

1'he purrification of l,-asparaginase from Serratia ply'ntuthica LS

summarized in (1'able -1). The procedure described yielded a 369-fold
pr"rrification and 2.6% recovery of the enzyme. Solid ammoniurn sulfate
aL 5A(% saturation to the crude extract lead to rise in the enzyme activity .

Approxirnately 80 to 9Ao/o of the enzyme activity was salted out at 55
and 650,4 saturation of ammonium sulfate as mentioned by (11). The
precipitate \vas dialyzed against distilled water to remove the rernain of
anrrnonium sulfate and loaded on DEAE- cellulose

6
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Table(1):Puriflcation Of Sι
′1″α
`Jα

ノク
“
″rrlた″I′―asI)araglⅡlaSeし

′
「
otal

RccoVe17

%

′
rotal

UnitS

(IU)

呻Ш呻ｏｆｍ
1憮昔

Total

Actil′ ity
Prrrification steP

Size

(Inl)

Total

Protein

(In0

1050 100
21.0 0。84

cl・ude extraCt
50 25,0

1,49 1,77 380 38

(r^i}.l4)2 S04 25 lo.2 15。2

1.87 98 1  9.3

f)ial-vsis 10 6.4 9.8 1.513

64,8 6.1
7.20 65。 45 77。 91

置論
9 0.11

27.4J 2.6
3,10 31() 1369.04

SeDhadiX G¨ 10()

cll「oma10ξ聖里豊≧

9 0.01

coluinn..fhetypicaielulionprofilefl.omDEAEcolllmnisshowninfig
i2).lnastutlyaon.by(11).wereforrndthatenzymepreparationsVvere
founcl to be more stable if they ;;; furified on .DEAE 

column before

ammonium sulfate pre,;ipitation iaaitional purification was done on

sephadix c-roo coi;; (t.5b.v ;il"i, ihe'columtt raras loadecl rvith

about 0.1 i mg of protein oft., *qui;;;i;, with 0'2 lril phosphate lruff'er

(pH-=7.5) , *u'h"i-t"itl""*"'ul 'ol'o'on 
volumes of the iu*t buffer ' and

tinzrlly eluted with phosphate,uyir., Fractions containing high specitic

activiry were pooi.J-urd usecl.f;;;.h;r st*clies as shown in tigure'3'

on the other hand(6) harre .rt.i*"-tr,", 
the fractions containing high

soecific activiry were poolect ;;;r;iler purified on a hydroxylaparite

"-olu*n 
( 1 b)' 25 crn)'

灯
′



Elfect of the antibiotics
Serratia PlYmuthica

1.0

0.8

0.6

0.-1

0.2

0

on the L-asParaginase Purified fronr environmental
Sahira N. N{uslim

l0

E

6

4

2

0

″
一
●
〓
∽

【
ヽ
館
∝
「
”
【
”
∞
ｒ
ｐ
ｃ
´
＞
Ｓ
ｒ

0   5   10

Figure (2): DEAE-Cellulose Chromatography of Serratia plynlvtfiiccr
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Effect of the antibiotics on L-asparaginase activity :

The isolate that
resistance to AMX,
susceptibility for
Chloramphenicol.

Lttt鮮脱r慧::F∬鷲Ⅷ::宙
L We bund山江血e mtte.was
iotics have ettect on Iッ

ーasparaginase

隆懲1イll::i[II「11‖tilli
er hand tlle Tetracycline、 vas arised

i::∬itil:tt、1:JIぶ lli)11)I」廿:Itiinthe C°

mparisonヽVith the cOntrol

wn in the table(2).

was chosen fcrr l--asparaginase purification shciwed

AX, VIET, CF, E, RA, and TE while showed

ward Streptom,vcin, Nitroftiration' arid

sensitivetoNitrofuration:Chloramphenicol
thl specific activity of L- asparag.inase became

Nitr;furantion *nO Streptorl-vcin while the

Table(2):Effect of the antibiotics on L―
asparaginage specifiC

activi聟。

Also this isolate was

and StrePtomvcin , thus ,

zero in state of using

Specific activir.v o1'

L-asparaginase Purified
(Iulmg) + Antibiotic

Antibiogram test

Arnoxicillin

Metronidazole
Cephalothirt

山 艶 聖血

ChloramPhenicol

0

10.8
Nitrofurantion

Tetnacvcline

intibiOtiC

R
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Effect of the antibiotics on the L-asparaginase purified from environmental

Serrutin plymuthica Sahira N. Muslim

Chloramphenicol arised the specific activity to 15.3 I.Li. hng' This lead

to final conclusion that some antibiotics have effect on the L-

asparaginase even the strain was resistant or sensiti\,'e to antibiotic and

another group of antibiotics led to arise of L- asparaginase activity and

this refer to increase itrterest in using the L-asparaginase as the

aiitilymphotla factor .
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Preparation of Rhubarb Alcoholic Extract:

A half kiiogram of crude tlour was extracted in a five liter Erle-

nmeyer flask containing three liters of 7Tok ethanol alcohol accordin to

Xu(8) , the mixture was stirred for (a8) hr at (25')C" and filtered bl'

Waltmal No2 filter paper. The tjltrate was concentrated to (0.1) liter b}'

rotary evaporation 
('). The extracted rhubarb was dissolved in (100) ml of

,,111a-pure clistillecl water. Stock solution was stored at (25)C" in dark

container.
Oral administration of rhubarb crud and extract was carried out by

plastic syringes connected with stornach tube ,Different doses of tr-
eatment tve]'e stanted daily. The same amount of vehicle was adrninis-

tered subcuraneously(8) to eighth group orally by dissolved in distiiled
water,

Biood glucose and weight gain were used to study the hypo-

glycemic eft'ect of rhubarb on alloxan diabetic male rabbit which

rvcrechecked rluring Pre-induction of Diabetic b,v alloxan*(q) ;

Pretreatment b;- Rhubarb and during the first and tenth day of
treatment. The animais were sacrificed to study histocological changes in

liver and kidney according to parosson('o).

RESULTS AND DISCUSS10N
Table l shOヽ v the blood glucose  in insulin (0.5)IU/kg and

(1.5,2)m1/kg Of Rhubarb treatment groups were staticaly decrcase

(P<0.05)in eaCh flrst and tenth days of treatment as compare to
pl・ etl・eatnlent,and、 vere nonsigniflcantly decreasc(P<0.05)as col■ pare to

pl・einduction of diabesis by a1loxan.Further rnore,the days(l and 10)of

trca― trnent did not show signiflcant changes(P<0,05)in caCh insulin and

rhubarb alcoholic extract(1・ 5 and 2)m1/kgo B・ Wn groups as compared to

control(non‐ diabёtic)group,but exhibit signiicant dccrease(P<0.05)

at same groups as compared to diabetic control group.

Table 2 show the signiflCnat decreas(p<0.05)ofbody Weightin

a1loxan rhubrab treated groups(all Crude flour and alcohol extract ,

11■ 1/kg.B.W),
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Prepar"ation of a chemical sensor for analyzed
trace amounts of Xylocaine drug in some

ph arma ceutical preP arations

Zairl Abdul-lVlaiid Nima, Ahmed Abdul-Arneir Al-Arniery

School of Iiiochemical Technologyo Departrnent of applied science, Univcrsity
of Technc,logy

ABSTRACT

A novel electl・ ochenlical sensor For deterlnination of the drug

Xylocaine(10Cal Anesthcsia and anti一cardiac arrhythmia ) iS

inn()vated.Lincar alkyl stil bnic acid(1,ASA)is LiSed as a countcr ion

and as a plastizer for preparation the porous sensitive lnembrane■ oltl

Polyvinylchloride (Pヽ 7C;)。  The sensor cxhibits excellent pcltcntial

Mi試 器

p:『

:h∫聟躍器 71 Semi Nernsdan response h ttcNI 、vith the slope of 27.8 mヽ/ pcr

decadc,shon conditiOning time(2h),faSt response timc(1 11lin),low

limit of detection lx10‐
8M.%Recovery,%Error,corelation index(r)

are estimated as follov〆 : 98.910/0, 1.820/0, 0.998 respcctively, 'The

sensor is successillly used for the analysis of X)ア locaine in

pharnlacelltical follllulation using dil・ ect potentiolnetric method and

、vhich dose not required tediotis sample preparation.

■
■

，
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INTRODUCTION
Sensor can be categorized into tow general group. There are

physical sensor responses to physical change. Then, there are chemical
sensors, which is a device responds to panicular analyte in a selective
v,'ay through a chemical reaction and can be used for the quantitative or
qualitative determination of the analyte.iI)

Electrochemical sensors include potentiometric sensors (ion-selective
electrode, ion-selective field effect transistors ISFEI's or Chernical field
e ffect trans i stors CHEMFETs and voltametri c/amperometri c sen sors(' ).

Eisenman and co-workers ('-o)haue 
derir.ed a relation for the e.m.f.

of a cell assembly consisting of licl"rid ion exchange membrale electrode
and an external rcference electrode:

E=Eο +;;:hl:覇十一|―∫|
22
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where niis the valence of the i-the countcr ion species, a;-ancl ai are its

activities in the solution (-)and (=) on each side of the metnbrane, ancl k1

is a constant characteristic o1 its diff-erence of standarci chernical

potentials in the ntembrane , J , J are tow integrals across the thiclsness

of the membrane from 0 to d .For certain special cases etiuation (1.1

becomes related to the concentrations of the species in external solution

ancl the relation between Ecell and ln[ai] becotnes iinearly (Nerrlst

equation) .

Anti-cardiac arrhythmia and Local anesthesia drugs ale intportant

target for many analytical methods in the last years alrlong these drugs

Xl,locaine (Liclocaine. Lignocaine) is analyzed with ciift'erent methods.

J. r,,andenberg is determined the drug by computerized titration (5),

M.J.Green detennines the drug with electrocheniical irntnunoassaYs(6)^'

Y.Issa determines it potentiometrically t'), M.A.Green(8) and K.Dicleria(')

are analyzed the drug by amperr:metric enzym.e electrode ,

The drug is also analy'zed strlectrornetrically' u'ith t'larne ,atomic
absorption spectrometry lFAAS;i'0" electrothennal AAs (II7 in
pharmaceuticals, UV-Vi;ible spectiometrically""), F{PLC(13) in huma:r

plur*u and serum, and UV-visible spet:troscopy' in pharmaceutical

solutions(la).

The linearity and detection limits ot'the technique clescribed in this

paper are better than in most of these methods and ttre method is simpler.

'r1rr. 
rapid ar-rci of greater accuracy, furthermore all of pervious t.Irethods,

are unselective for XYlocaine.

The accurac.v and precision of the proposeci method were investigated by

the analysis of a series of synthetic standard.';amples'

MATERIALS AND NIETHODS
Apparatus: digitai potentiom.eter, pH-meter (Analyzer), Magnetic.

stirier, ancl Beckman saturated calomel electrode were used.

chemicals: PolyvinylchlorirJe (PVC)(BDH), liriear alkyl sulfonic a.cid

(LASA), Xylocaine.HCi standard (SDI), hydrochloric acid 37%(Fluka),

Socliurn hycl|oricle (BDH)" Tetrah5"drofuran THI; GDH)'
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Preparation of a porous sensitive membrane

In a 250m1 beaker and magnetic stirrer, known amounts of LASA
and PVC are mixed in 5ml tetrahydrofuran TLIF. After l0min the
contents of the beaker is dried in flat-bottoln polystyrene dish ovemight.

Constructing the chemical sensor electrode

A l.5cm circuit cutting from the prepared membrane and paste in
open glass tube (long l0cm,dimeter lcm), in this rube 0.lM Xylocaine
.HCl (internal standard) is added and AgiAgCl rvire is immersed as

shown in Figure (1).

AノAgCI

Wire

0.l ll xvloca ine.HCl
poroui membrano 

- 
I-i;t-'.

申

Figure (1) Chemical sensor electrode

Calibration graph:

A different concentrations of xylocaine (ix10-r-ix10-7M) is

prepared, tbr each solution pH is adjusted at (-3) using pH meter rvith

0.r,' HCI and 0.1M NaOH. In 250rnl beaker l00ml of each xylocaine
solution is added. Then the sensor and the reference (SCE) are irnmersed

in the solution, after lmin the potential l'ecords, table (l).
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Determination of xylocaine.HCI in pharmaceutical preparations

One injection vial (2%) is dissolved in acidified distilled u,'ater

and complete to volume. Adjust pH(*3) with pH meter using 0.1M f-ICl
or 0.1M NaOH. Immersed the sensor and the reference in the drug
solution, after lmin measure the potential. From the calibration graph

determine xylocaine concentration.

Note; all potential rneasurements were conducted at i 8C".

RESULTS ANd DISCUSSION

In this piece of research we are found that the porous rnembrane
and the counter (negative) ion (LASA) act as sensitive electrode for
xylocaine. The potential over both sides of niembrane is different due t,o

ditl'erent concentration of xylocaine. Xylocaine is charged positively ln
acidic media (pH 2-3) and reacts r.vith the counter ion I-ASA (negative
ion) in the membrane to make an ion exchanger in the membrane

interface, figure (2).
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Figure (2) the level of LDH activity in sera of patients with gastric
ulcerrgastric cancer o colnn cancer , rectum
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Internal potential is constant as a result to constant concentration of
xylocaine (0.1IvI), External potential is variable due to variable
concentration of xylocaine in the measured sample (External solution).
The potential of the complete cell Egg11 rrr€&Sured from Nernst Equation:

8.., = E.,,,,,"n, * 0'95'-tog[xylocaine] at 25Ctt
n

were E".11 is standard potential of the cell, n number of electrons involved
in the electrochemical reaction, [xylocaine] molar concentration of
xylocaine. Frorn the equation we are conclude that best slope is 59.7mV
/decade, in our research we are measured slope with 27.8 mV the reason
for this deviation may be related to temperature, all measurement are
conducted in 18Co and the number of electrons involved in the reaction
equal 2 from tow charge on xylocaine molecule. Table (l) and figure
(3) demonstrated the result for constructing the calibration graph.

Table (l): potential response vs. xylocaine .HCl concentration

Xylocaine
conc.(M)

Potential

mV
1xOl-2
1x10-3

1xl0-a
1x10-s
1x10-6

1x10-7

149。30
126。01

97.93

71。 11

42.50

15.21
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S=154934933
「 =099962610

p[Xylocaine.[

Figure (3): CalibratiGn graph for determination of xylocaine

Linearity, cletection limits (D.L.), correlation index (r), and regression

equation are calculated as in table (2.1.

Table (2): regression equation, correlation inclex (r)oD.L. ,lineanity,
slope for the calibratiorr graph

I  Regresslon equ.  |

I Y=205.53‐ 27.08X

1                __

T'he new mettrod was compared w'ith c-rther rnethods as tabulated in table

{3).

Tahle (3): l,inear range , Correlation index (r) and I)etection Limits
(DL) are compared.
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in sorne pharmaceutical preparations Zaid Abdul-Majid Nirna

The results presented in table (4) show the percent recovery and percent
er.ror for xylocaine s1'nthetic samples. Frorn the results we conclude that
the present method exhibits high accurac) and high precision

Table(4):%Recovery,%Error,for three synthetic sample of
xylocaine.II(Cl drug

「
~Ⅷ
町

「
~RF下 ~ 2“

爛♂

|~~~~~TttF~~可   .48xF
I               I

L__登
=三
 1  王三三

The method、″as applied successfuny for deterlnination of xylocaine.HCl in
tow pharmaceuticals as shown in tablc(5)。

Table(5):the results obtained from analysis oftow commercial

pharmaceuticals Manulhcturer Stated Conc. Found Conc. |

|

「

~¨

I    Adre:lali:l
Septodont-Spain

1  21る Lidocalne.HCi
B/BRALiN‐

Germallv

samples of xylocaine- HCl.
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COi\CLUSIOII
The cl-rernical sensor electrode shows attractive characteristics fbr

Xl'locaine.HCl sensing, such as high selectivity, a detection Iimit of
apprtlximately 1 x i O-nN{,a t'ast response time, a short conditioning time.
Furthermore an electrical device based on this polymer membrane shows the
advantage of low u'orking temperature, mechanical stable and low power
consnrnption as compared with other analytical rnethods.
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Alkaline I'hosphatase (Al,P) as A prngnnstic tool in Doudenal Ulcer and
Colorectal Cancer Zahra'a Salirn Muhsin

Alkaline Phosphatase (ALP) as a prognostlc
T'oox in Doudenal ulcer and colorectal cancer

Z)ahra'a Salim Muhsin Dept. of Chemistry/College of Science/Al-
Mustansiriya Universitl,

ABSTRACT
The important aim of this study is to investigate the relationship

between alkaline phosphatase activity and the progressive of colorectal
cancer.

The activity of serum ALP in 35 patients with colorectal cancer
(13 fi:males and 22 males), 8 patients with duodenal ulcer, 7 patients
u,'ith polyps case ; \,ere assayed by using spectrophotometric
procedure.The total activity of serum ALp increased significantly in
colorectal cancer cases ( mean :20.17: 11.963) and in duodenal ulcer
cases ( mean : 26.55 + 9.82) as compared with adjacent control
values(mean : 8.07 +2.062) ; (p<0.001), (p< 0.005) respectively. In
addition the enzyme activity was higher in duodenal ulcei than that in
coiorectal cancer, while the activity in polyps cases doesn't differ.
significantly irom that of control adjacent values ( mean : 10.00 t 4.2q.

Irurthermore , the activity of ALp enzyme of colorectal cancer
patients increased with the mean age for both men&women until 46.s
years old , then it gradually decreased.

Biochernical records of patients were reviewed and statistical
analysis was done to evaluate the significance of ALp as a prognostic
tool "

30



Al¨ lンIustansiriva JoSci。 Vol.16,No.1,2005

'                               11.......ロ

ロ

"ん``:1〕

〉t口..ロ ロ:iL」 II

″3」1押腱ぃⅢⅢ め出″ 1■ tく〕いれ|、り』ふ ぃばメリ|■響IJ

。げ…
~0メメ|●Lナ・FttJリェロ|メLメ |

。L押 甲 1.一 ″ 島 島Υo Jン
“ ひ f工

国|メ Lメ |″夕1神饉 Jい ´ 」

V」
ザ‐ が ツ|な力 い 1`ハムc..臨IA`(υメムYV,島Ч 下`)僣品

「

●」メ |

“

К・´ メ ||さ囀 饉Ll日 ぅぃ 。こ鼠 に いヽ `も ⌒ヽ 戸」り|)臨 ″ 1逃 |

ン ヒニ脅|ェ リェロ|メL'メ1僣メゞ響団 ・い |ひ ムヽ 'JJ～
…

6。し :甲 |

な メ ヽとい ―
ス]エ リ(Voぃ V主 い )1｀ す =しヽAl)諄島 ―●J」出 otl・_川 ぃ 1,ス』

出 _島 |“ ヒ Jェ ″脚
|ム 品ヽ

c―・ ご
口 1出υメ L IJ(Vl,。 。11,AV=ぃ 」 |)

(,:,itill .Jr(p<0.0025), (p<0.0C2),( A,.v+ Y,.1t:;;t+Jt e* J*)
,gl "lj rrc olri,*, dj" ,sJ'! OtS 4-JrJ! ug+l' Jl ,J,-E*iU s:c ,+$l qgJ3",!o Ll *1

a!;s*+ ;gr1-".." Jl rFli-$!l se 6-iYl 4+ltri 1^l r piit*.-;:l}l ..rt!-*, gp;l-- Jl

rFLi,ill .::c p;;uYl qJlo a1c l-r;,i",.. iliii.-S + ('l.,.. * {,Y,: .J&-ll) iq,o.*

,,-li--i!l r-.c 5;r--r\jl :.Jl*s ;l tA-) r eUi ,rJe irl+j . (e:!+Jt #) ,t-*ll
)く 1甲1 .ンー 1けム…劇|ジGご ・ヽ ^JoJしぶ J。メ 戸 饉 r由」メ lo出州 碑 |、 ハA〕

´1ミ |ヽユ tl国 liヽ 二ヵ」lb■`私 〔ヽ,0メ エ L協1凄 さ い暉 |

いt4封 ご国 |[鶴
kり ぃ |`…1“Lめ」神ぃ ぃメ 1山LJ劇|“メ ´ 」 。いギリエ

.1,、 ハ、ミ島ぬ Kヴェ国|メL」 |″夕1尋腱 ュト |♂ もル劇IJ卜週

INTRODUCTION
LkaJ ine phosphatase enzyme {orlhophosphoric monoester

phosphohdrolase ALP;EC 3.1.3 1.)comprises a group of enzymes that
catalyze the l'rydroiysis of phosphate esters in an alkaline envirorunent,
generating an organic radical ard inor:ganic phosphate [1].

ALP
Rl-0-P03+R2~OH RI--OFI + Rr-O-PO:Hz

pH 9。 8

0rganic   + AIcohol
phosphate cstel'
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human ALP is a cell surface glycoprotein associated rvith a variety of
tissues and organs lhrough all stages of development including fetal ,
adult , and neoplastic. In humans, there are at least four distinct ALPs ,
each encoded by four separared genes [2]: {a} placental , {b} intestinal ,
{c} placental- like , and{d}liver /kidney / bone(or tissue-un specific)
types [ 3, 4] .in addition , there may be a fifth gene in humans that
encodes a fetal intestinal type of ALP l2l.

The ccncentration of intestinal ALP in serum is increased in a
variety of diseases of the gastrointestinal tract [5] , and a variety of
cancers like :gastric cance:r [6], breast. lvmphoma, lung, and colorectal
cancers 17 ), obstructive biliary diseases and infiltrative liver
disease[8].Furthermore, placental alkaline phosphatase is a biological
marker for colorectal carcinoma [9) and chemically fabricated in the
presence of some cancers[ l0].while leukocy'te ALP level rvas elevated
in the developed metastasic disease [11].

pre'u'ious studies has been interested in the potential use of ALP as
a tumor marker. Accordingly they were characterized and expressed the
family of the enzyme in a number of colo-rectal and pancreatic cancer
r:ell linesU2-13] and the increasing of ALP levels was correlated with
increasing stage of colorectal cancer[14].

Cloion and-rectum cancer are son'Ietimes referred together as "
r:olorectal cancer", together they are the third most common cancer in
ardults accounting forl lYo of cancer deaths ,most cases of colorectal
oancer begin with the ieveloprnent of colorectal cancer begin with the
rbenign polyps(a clinical term without pathologic significance that refers
to any' mass of tissue arising from a mucosal surface and protruding into
the lumen) . These benign polyps are relativel-v common in up to 75o/o of
persons > 50 years; the incidence increases rvith age and peaks in the 7th
decade. They can become cancerous , though , with the abitity to invade
the normrtl colon and spread to other parts of the body (metasiasize)[I5].

Age is a critical risk factor; incidence begins to increase at age 45
iirld doubles every 5 years thereafter. In addition to age, other
pr:edisposing factors for colorectal cancer inclucle a family history of
colorecral polyps or cancer, inflammatory bowel disease. and a family
history of colorectal tumors (ie, cancer or an adenomatous polyp
diagnosed before age 60).
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Some dietary factors (eg, a diet high in animal fat and refined

sllgar and low in fiber) have been associated with a higher risk of
coiorectal cancer, but their causative role is controversial. Predisposing

factors to colorectal polyps are similar to those for colon cancer and

include age, diet, geographic distribution , family history, and prior

turnors[16]. Rectal cancer is slightly more common in men, whiie colon

cancer occurs equally in men and women. Evidence is accumulating that

the hyperplastic polyps may be the precursor of a subset of colorectal

cancers[ 1 7].

'Ihe present study was carried out in order to diagnosis the ALP

enzyme i1 cluodenal ulcer , colorectal cancer and polyps and assaying the

change of its activity was discussed.

MATERIALS And METHODS

Patients:

This study included 35 untreated colorectal cancered patients who

attended to Baghdad Teaching and Al ―Shaheed Adnan Kahir Allah

Hospital with median age(22‐ 67 years)。 Patients were further classined

according to thc type of cancer;e.g:colon cancer n=22(age:22‐ 60

years old),and rectal cancer n=13(age:40¨ 67 years old).The

diagnosisぃras bascd on clinical and biological examination reports by

SupeFViSiOn Dro Abd Al― Salam Al― Taic,Dr.Falih Al‐ Aubaidy,and
Dr.Sa｀ aeb Sedeak Al Gailaney,

Eight patients with duodenal ulcer(age:25‐ 55 years old)were

also en■olled in this study , these patients were selected  also from

Baghdad Tcaching andノ 1ヽ-Shaheed Adnan Kahir Allah Hospital.The

diagnosis was based on Endoscopy tests reports by Dr Azaarrl Kallber

Agah and Dr Helmey Al‐ Kazaz.

Seven patients with colorectal polyps(age:7-35 years old )were
chosen front the same Hospitals to study the comparison the ALP level

in malignant and benign tumors o Normal healthy individuals n=24

(age: 24-69)were alsO included in this study to deflne the norFllal ALP
level。

Once obtained due consent from the patients, venous blood
samples were conected prior to initiation of anti‐ cancer therapy. On

every occasion,blood samples were collected betwcen(8.00&10.00
am).Sera were septtated at 3000   rpm for 15 min,and directly
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anilyzed. Alkaline phosphatase activity was measured in sera of patients
and normal donors by colorimetric method .

M€,thodj
Colorimetric determination of ALP activity according to the

following reaction : [8 , 19]
ALP

Phenyl phosphate#enol * phosphate
pH 10

The phenol liberated is measured in the presence of amino-4-
a.ntipyrine and potassium ferriccyanide ,

Reagents
1. Substrate buffer reagent : disodiumphenyl-phosphate ( 5 mmol/i) +

carbonate - bicarbonate - buffer ( 50 mmol /l , pH : 10) .

2. Standard reagent : phenol ( equal to 20 Kind and King U )
3. Inhibitor reagent : amino-4-antipyrine ( 60 mmolil) + sodium

arsenate (75 ell) .

4" Color reagent : potassiurn ferriccynide (150 mmolfl) .

Procedure:

illlle(rwAterl_ ---- I ---- i _ ---- | 0.O5mI
Illix, let stand for l0 min. in the dark. Measure the absorbance of solutions

inst reagent blank at 510 rrm .

34

Incubate for 5 inino at 37

Incubate for exactly 15 min. at 37 uC.

l'Iix well or vortex.

Distilled rvater

111ll「
`

2 ml l 2 mlIdeaeent 1 2 ml 2 ml

Serum 0.05 1nI

Reasent 2 0.05 ml  l   ――――

Reagent 3 0.5 ml
|
0.5 ml

|
0.5 ml 0.5 nnl

Reagent.l 0.5 ml
|

0.5 1nl 0.5 ml | 0.5 ml

Serum ――――     1    0.05 1nl ― ― ― ―

     |    
― ― ― ―
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Calculations :

ALP activity (Kind and King tll 100 ml):
OD serum sample - OD serulr blank * 2A

OI)standttd

Statistical analvsis:

Descriptive statistics were used in analyzing the patients ,

characteristics and laboratory paranteter for each group . In addition,

unpaired Studentis T test was llsed to assess group differences when

appropriate.Correlation between groups were assayed by person test.A

statistical signiicance difference、 ′as accepted as p value<0.05,All the

statistical analysis in this study were made using SPSS 7.5 for、 乃rindows

program.

RESUI」TS
During one一year period,a total of 50 hospitalized patients with

serum ALP over 50(K&KU/dl)Were identined.They Were 30 male
and 20会〕rrtale patients、 vith the age ranging fl・ olm 22 t0 67 years old,

The scrum ALP average concentration   of 24 healthy control
SutteCtS(age:23-69 years old)Was 8.07± 2.062K&KU/dl)al■ d there
was no signiflcant differences in the serum AI′ P level between healthy

male suttectS and healthy female suttect p>0・ 05,(table_1,ig-1)。

The rnost cornlnon diagnosis in patients、、rith high ALP in our series was

malignant colorectal tumor.This was hund in 35 hospitalized patients,

22 of whom w.ere cases with oolon carlcer of age:22¨ 67 years old(the

ALP level was ll.17+2.6661」 /di ml).The remaining 13 were cases with

rectum cancer of age:30-67 ye劉 鵠old(the average of ALP level was

28.55± 13.567U/dl)。 COmparing these two gЮ ups with controls,the rltean

ALP levels in the colorectal cancer(20.17± 11,963)was signiflcantly

higher(p<0.03).
Interestingly , tlle lnean ALP in patients with colorectal canccr

group、″as signiflcantly higher at average age of 46 years old than thctt

of older patients鶯omぬe same group,this Юsultis shoⅧ  in(flg。 2).In
addition benign colorectal tumor  (pOlyps)was fClund in arlother 7
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another 7 patients (age :19-45 years old). The ALp average level in this
group( 10.00 ! 4.20) was not significantly higher than that in control
group,s ( pro.l), and there was a weak positive correlation to colon
cancer (r= 0.177 ).

The second common group of disorders associated with high
serurn ALP level was duodenal disorder .Among the 50 patients in the
study , 8 had duodenal ulcer of age :25 - 55 years old , where the ALp
average level (26.55 + 9.821) was significantly higher rhan rhat of
healthy controls (p:0.001), and that of coiorectal cancer (p=0.03) .

The correlation coefficient value (-0.45g) refeis to a weak
negative correiation between duodenal ulcer and colorectal cancer or clan
say duodenal ulcer development may weakly lead to increase colorectal
cancer occurTence.

A summary of the disorders associated with h1'peralkalinepho- -
sphatasemia in patients with different ALP levels is shown i1 l tible Z ,
fie. 3).

DISCUSS10N
In this study,the etiologies Of high ALP level

and colorectal cancer were respectively exarnined.

several flndings from this study shOuld be noted:

軸  ; there was nO signincant di∬じrence in

in duodenal ulcer
Nonetheless

the serum ALP
concentration between healthy rnale and healthy female
subjects(p>o.o5).This result is in agree with previous datalTl. Secondly
,our results showed that the total ALP activity is significunily elerated in
patients rvith colorectal cancer when comparecl with appropriate control
groups (p<0.02).this elevation could be due ro several indications :

l. Most data show that this elevation occurs because of the accelerated
de novtt synthesis of the enzyme and subsequent regurgitation into the
serum [20].

2. Previous studies showed that a continuous cell line derived from a
human colon carcinoma produces two ALp :(l)intestinal form;
characteristic of its tissue origin, and 2) placental form ; ectopically
produced by a variety of tumors [21] including that of colonic-origin
l))1L-- l.

3. Other studies showed that the primary reason for increased levels of
enzyme activity observed during colon cancer cell line differentiation
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are increased hiosynthetic rates which aro in turn mediated by

increased levels olALpmRNA. The At,p expressed by these cells

has biochemical characteristics similar to the intestinal type of

i.o*rrryn e but has a lower molecular weight, raising the passibility

that it may be the fetal intestinal type[23] '

4. In additiol) :, a progressive significant increase in ALP activity in

colorectal cancer fratients ,"iih inr.easi*g age for both men and

women until ,u*rug. age of 46.5 years olcl, afler that the activity wiltr

decreased (fig-2). ifrougt at all ages, the activity of enzvme remains

lower for women than 6, ,o.n . f-his is the first report indicating thg

鰹血塾£       響』ニー」望響り:‐
°n the A   ,

however,Shouming Kong.etal[24]and Kinzler Koetal,[25]foundS.                   ´′ヽ   0_  /1う

;'h.';;;;'";;; or oniet ot" coiorectal cancer was 4a & 42

respectively. Tf,eir findings clemonstrated that the Cycline D1 AG &

AA genotypes.predisporJ laun gene mutation oarriers to develop

cancer approxlmately 10 years eirlier than patients with the GG

genotYPes.
our results disagreement r,vith the results obtaine'J by Gwn JR et'al

in 1985 [22] wher. t-h* incidence of colorectal cancer increases with

agg' . r:- ---1.:^^+^ An,,ol,
The risk of colorectal cancer is incleased in subjects developing

polyps 126l andpolyps may show clonal genetic alterations that are also

O".tiiU.a in colorectal cancer' [17]"
Flnally, the cofiIrnon diiorder associated with se1:um ALP

.*.".ffi u1100 ml in our series is duodenal ulcer where the enzyme

level was significantly higher than that of healthy subject(p:9'001) 'This

increscent may be due tcr the base of the duo'ulcer which often consists

of a zone of eosinophilic necrosis with surrounding fibrosis 'and 
the

basal and noctrrrrut gastric acid secretion appear to be increased in

duo.ulcer.The reson If this altered secretory process is unclear, bt'it

i.iytort infection tnay contribute to this finding [27]'
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CONCLUSION
various disorders were associated with high serum ALP levels in

our series . The two major etiologies : a) colorectal cancer , b)rluodenal

ulcer . our resllits aboui (a-.\were 1n accordance with previous studies in

developed countries ; while results in (b)were genuine '

However, two interesting findings unique to our setting were

identified : one was the un prevalence of colorectal polyps as cause of

hyperalkalinephosphatasemia , the other was the reladonship betweeu

eip activity in.oio..ttal cancer and the age of patients '

Table (1): The distribution of ALP activiry- in males & females

No. of cassese Mean -r S.D 繭 面

8.34+1.59 Not significant
7.53+2.85

13

Table (2): The activity of ALP in sera of patients with colorectal

cancer'rpolyps & duldenal ulcer were compared with normal
control values

ALP(U/dl)土 S・D
%of ALP
increasmerltGroups

Nooof

cases

Age
rears

Colon
cancer

22 22-60 11.17+2.666

俳J
ノイ9.93

Rectum
cancer

13 30-67 28.55-卜 13.567

Cl緊
l』 1電 L獅71狙ア」"“

Colorectal
polvps

7 19‐45 lo.00+4.203

26.55+9.821

1   23・
9ノ

ー ー
1   22∂.99
1    _

Duodenal
ulcer

8 22‐ 55

Control 22 23‐69  1 8.07主 2.062
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Intensity Noise Characteristics in

Quantulm - Dot Lasers: Four-Level Rate
Equations Analysis

Amin H. Al-Khursan Physics Department, Science College'
Thi-Qar Universitv

ABSTR4..CT
'"Ihe iltensity noise characteristics in the thrr:e regions of QI)

structures are studied. Four-level rate equations model intr:oduces in this

work enables as to study carrier relaxation, recombiiration and ernission

processes in the QD region also carrier recombination outsicie the dot

iinside the quantum-well region) which is impossible u,'itli other models.

It is shorvn that the noise can be split into five sources. Phonon

bottleneck effect shown to increase noise.
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INTRODUCT10N

LoヽV noise is One of the moSt requirements in the wide range of
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輩度籠器l星胤彙鵠留珊器
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VVhen the siZe of an electron syStenl reaches the nanolnetcr SCale,

noise becomeS a very interesting prOblem[2].The Origin of it lies in the

瀾 謝
ScttTW∬

lis糧£量
S:f府
lattelaf思:lltti凝
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the degree ofrandOmne

∝dcttc∬詣鳳鳳s,撃s謂:電:霊
mJり曲ms酬
“3ientiflC and technology

``revolution" in the fleld Of Semiconductor heterostructures 
Vヽhere We

become deals With nanostructures.Quantum dots have attracted

雷:翼韓ギ:器響∬鷲
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31脚躍ri濯景i魂鶴∬韓

doublC heterOStruCturL (DH)。
 COnVentiOnal(bulk)DH SemiCOnductor

laser COnsists Of an act市
e layer(itS thiCkness iS about O。

1‐0.3 μm)

群翼訛憩翼躙 棚 T詣∬言鰐 構 辮 鯉

:∬lttuFt∴ i∬計:羅鮮留。∬よ蹴 ::ely鶴』X竜
electron― hole reCOmbination between theSe discrete(quantum we11)

states, deviCes With thiS actiVe layer design are called quantunl Well

(Q恥
7)struCturcS[3].ThiS ShOrten the Wavelength due tO radiative
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transitions betwecn conined states and signilicantly reduce the threshold

current densiサ ald itS ternpertture dependence as a result of the
modiication of the density of states[6]`Redllcing two dimensions of

active layer gives qtlanturrl、 vire structul・ es.

In lnOst experimental studies,it is assumed[7]tllat the fr'equency

fluctuation processes are either illΠ nitely tttst,leading to holnogeneous

broadening, or in■ nitely slo、 v, leading to inh01■ Ogeneous br《 )adening。
However, eflbcts of a spectral fluctuation on a picOsecond tilne scale

have been observed in experirncnts, sho、 ving that the fltequency
nuctuation[71 is not always ininitelyね st or slow.  The common
assumption tilrough nlost noise studies is that the systeln isヽ 〔arkovian

[5],i.c.,the random forces have no menlory and the correlation of their
product hnction is a delta fLInCtion.The nlemory effects[8,9]ariSe

becausc the、
～
′ave fnlinctions of the particles are slneared out sO that there

is al、vays sonle ovcrlap()f、 vave functions and as a result the particle

retains some lrnemo7 of the collisions it has experie12ced tllrough its

corelation、〃ith other particles in the system.

Noise bchavior can be analyzed by irltroducing the Lallgevin no,isc

tellns in tlle calTier and photon rate equations.Carrier prOcesses in the

active region(1「 tyer)Ordinary represented by a single rate equation[10].

urhen sepaFate COninement heterostructure(SCH)layers are used thcn a

second equation ltatlst be added to take into account carricr transport

(CT)ettCtS(capture and escape f14orn the act市 e layer)[111.ThiS mOdel

then uscd tO describe modulation in QD structures[12].Stl・ ucture…
dependent inodel lⅣ hich takes the efibcts of l19nlinear gain (躍 aS a
dependent parallleter(in additiOn tO the(3T｀ 9iミscts)is intrOduced there

atter[13].TheS.e two models[11,131 neglect the effect of the Q恥「(or
wetting)layet′ tllatis ffJund between QD and SCH layers.

T｀he four… level rate equations for the three regions(QD→ QW,alld
SCH)Of QE)structure l14]are putted previously in theお rnl of[6]
structul'c―dependent model. Here, the 食)ur― level structure‐ dependent
,nodel is used to analyze intensity noise in tllese three regions ofthe(⊇ D
stmctllre. ThiS make it possible to study the eibct of processes like:

relaxation in the(≧ D layer,recombination illside and outside tile QD‐

inside the QW― la)/er and elnission fl・ om the QD to the QW iayer,On
noise in thesc structures、 vhich is impossible in carlier nlodels.■ 'o our

kno、vledge these effects are not to be stlldied yet and tllis paper exan■ lines

it. This paper is organized as 食)1lo、vs, Four level stl,llcturC‐ dependent
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section 2, the results for GaN

in section 3. Then section 4

(1)

_生 L_上
τJtt τ″ τ″

(2)

(3)

(4)
生 =ν ggρ (wρ )S′ 一舌

+万 Rψ 十
万
暴′,C)

Where: ^Aat nrr7 ^-.1 AT1 ra^'
n,, nq and n =Carrier densities in the SCH' QW' and QD reglons'

;i':?it'.11 ,,:volumes of the scH' Qw regions' and one QD'

respectivelY.
'J;:C"*ier diffusion time across SCH region'

2q,:Carrier.*ittion (escape) time from the QW region'

:r= n.fuxation time inside the dot'

[],: T'hermoionic emission time (escape time) from the dot'

'J.,an$iln,:Recombinationlifetimeinsideandoutsidethedot'
respectivelY.
e: Electronic charge'

c: Speed of light in vacuum'

Sr: ihoton densitY in the cavitY'

7, :croup u"lotity (speed of light /reliactive index)'
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1,=PhOtOn litttime.
I｀ =Optical coninernentね ctoF(tllC fl・action ofthe optical mode conttned

inside the active region).

The total modal gain gρ (W′ )Can be written as[15]

gp←Ⅳp)=「  [g(1)(｀wp)~Fg∫|))い
″p)IEP12]          (5)

The photon density of the resonant inode(SP)iS related to the optiく
)al

electric ield(15)by[15]

ソ呼卜J (6)

\vith lp, is the imgular lrequency of the lasing rnode. g0) (* r) is the

lirrear gain, gflr,(wr) is the thircl-order gain of the peak mode (p), p' is

tire' refiactive index of active layer ancl eo is the permittivity of lree:

space.
FnrG), Fnq(l) and F'n Ne noise SOurceS associated r"'ith carriers in

SCII, QW, ancl QD regions respectively: their origin comes from the

discrete nature of the carrier generation and recombination processfis

(shot nr.rise). F'urther, {so ir) is the intensitl' noi^ce source tlrat arises from

ttre spontaneous emission. In the presence of Langeviu noise sources

(r;,ti) , F,,o(t), F,(fl and Fs-o(r)) the para:reterS 8,, t'tqt r't and '$

becomes random ancl the correlation of their prodr.rct function is a clelta

function [3], i.e,:

(r, qt1 r, @)l = 2 D,,6, (t * u) (7)

Here D;1 is cailed the d"iffusion coeff,cient of the corresponding

noise source. For the laser structtlre lnder study, the diffusion

coeltcients can be exPressed as:
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Wherer these coefficients are given here depending on that in [13] after

taking into account the nerv layers (QW layer) that not taken in the

analy-sis previously. Using small-signal analysis and Fourier transform

(their rstandard forms can be seen in [5,10]), one can gets after some

mathentatical maniPulations :

ζ(w)=告 [Hns Fns(W)+Hnq Fnq(｀ V)+HnFn ttHSp Fsp(W)]  (9)

.tntensity Noise Characteristics
i0quations Analysis

ns Vs

flsf,s Tsr

no Va
In
'"'qn,r - aq,

''2 
rI

Dnn =FPB'.'+tp.T

'urto 
=RrpSpo

'*rn 
=-"oto

D^ -D -0
sp nq *q

Where:

〃t=か gS″ g″ +争I

〃%=か=S″ g″ +争 ]
〃″=;:{ソgS′。g′′+主

t湯
争]iプ″十
一生_+_1_+_1__

η       τ
9′   τ92   

τ′

(iw+l* -Ll
T- T,,

(10 - A)

(10‐
B)

]     (10‐
C)

Uw+l* !tTs T*

(8)
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TS  τ

 Sr

Thc P」N is deflned by[51:

RIN=( IS(①
12)/si

,Where I ,Strfi') is the power spectral de,sity and one can '"rrrite its

definition as according to eq. (9) as:

( l3ra,1 ')=lr.,i'(F. 4. ).,-1o, l'(.., E,')nlu,f (F.'F,)r lrr,,,i'(F,, ",,)
+ 2{Re(H,, ). Re(H* ) + kn(lll, ). hn(H* lt(L,,F,* )

(12)
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RESULTS

GaNT/1nGaN laser st■lCture taken as an example for intensity noise

l庶冒驚l譜:r:轟 Tぷ:1わ
hК aヴh面d tteWm a
lts maximum gain appear at(3 eV)

[161.Material parameters uSed in the calculations are given in Table(1).

Figure(1)ShOWS RINT response br GaN/1nGaN QD structure at
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group of figures (fig.4a, b. and c) at [],.=lps. fi. is the rocombination

rime inside the dot. At very small values of I" the noise ircrease rvith it
till a consiclerabtre value vrhere it gives a peak in this curve. Then a

reduction in noise is seen ryith increase ir. In fact the threshold current

clensity inversely proportional to I, thus the noise reduces with it. The

increment in noise at the beginning of the curve where E. values are

very small return to the increase of threshold current due to the increase

of carrier density required for population inversion.
For [r,-Peak RIN curve in fig. 4 (b) an adequate discrimination

between curves is seen which means an important effect of Ia on [1q,

curves. A noteworthy that the peak RIN increase untii !q," becomes

approach l-la value then the noise reduces. i* is the recombination
lifetime outside the dot. Longer !r,.reduces leakage current then reduces

noise. When l)r,. {la most of carriers consumed before they recombine

inside the dot. Tire l),,, dependence, and thus crystal quality
dependence, is due to the retarded carrier relaxation increasing the

opportunity for carriers to recombine through the nonradiative processes

outside the dots.
Fig. a(c) shows that for 'i.-pealc RIN curve whenlTbecomes too

short (-9fs) the curve shifts to lower vahte (see curve 4 in this figure).
From fig. (4) it is shorvn that curves are peaked at some value for both

-,:, and .-r,,.. We check the contributions of RIN parts in fig. 4(b) to see

which part has the main effect. trt is for.ind that for the highest RIN peak

the part due to the car"riers in the QW region gives the main contribution.
For points other than the trighest peaks in the cllrves of fig.4 (b) all parts

of noise shared rvith dilferent degrees of strongest.
The phonon bottleneck problenr in QDs resuits frorn significantly

slowed down carrier relaxation into the rJiscrete ground state due to the

difticulty in achieving euergy conservation vvhich results trom lack of
phonons needed to satisfy energy conservation rule in this completely
quantized structure [i4, 19.|. All of the above results in fig. 4 indicate

that the shorter relaxation lifetime reduces the intensity noise, i.e. the

phonon bottleneck can be suppressecl at very short can'ier rela,'<ation"

V,ihen we seek for the origin of relaxation and recombination
processes in QDs. Photcrluminescence spectra show's that most carriers

were excitecl in the cladrling layer, suggesting that the carrier relax
rapidly into grr:und state from the cladding lnyer when the carrier density

is lo',n,. Rapid carrier rela,-,ation into the gr:ound state is seen. In fact a

consiclerable number of carriers remained for recombination in higher
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ptronon bottleneck is effective [20]'

RIN peak frequency rvith 1r,;l) '-andlu 
curv'es are shown in

fiij. 5 (a, b and . i.rp.ttively) *itt I,1_ 3S a parameter._Different

sirruations are seen and can be used to avoid frequencies that RIN peali in

ir.

DISCUSSION

The noise characteristics in QD structurg is studied using fottr-

levei rate equation model. This enables us to studl' relaxation'

rec,:mbination and emission processes in the QD region, which is

i*porriule with other models. GaN QDs are taken as an example tbr

study. 'Ihe following points can be stated:

1 . very short .^niJr^ recornbination time inside the dot (t,) reduces

the intensitY noise.

2. when carrier recombination time outside the dot (Jq,) smailer

than the relaxation time inside the dot (!6) then the noise increase'

wi,.n!o,valueshecomethelongestthen.thenoisereduces.
3.Atveryshort--6timesthenoiseshiftstolowervalueinthe
rrmission from the dot time (J.) curves'

From these results one carl conclude the important effect of

pironon-bottleneck on intensity noise behavior of these structures'

crystal quatity and smalier recombination and relaxation times inside the

dot reduces the noise'

{,
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Figure (a): variation of p"ri. value of RIN with a) carrier
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i;r.) outside eD, and ci emission time (nu) from QD' 'fhese curves

taken at differeni carrier relaxation tirne in the QD (tlo) as shown in
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Table(1):GaN l17,181 parameterS used in the Calculations.

Parameter

E s =BandgaP energY (eV)

,SO =Spin-orbit band energY (e!)

ffie =Electron effective mass

tTth =Hole effective mass

lr = Refractive index

1- = Optical confinement factor

dloss =CavitY loss (cm-l)

am =Mirror loss (cm-l)

i{r = Strip width (pm)

I = Strip length (Ptm)

3.44

0。001

0.201■。

0.8m。

3.135

0。06

5

30

10

900
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Table(2):incrementintheRlNpeakvalueduetorecombination
tinnes

Time:

zd = Rela.xation tilne inside the dot

= Recombination time inside the dot

=Recombination time outside the dot

f,e = Thermoionic ernission time from the dot

Increment in the Peak.

Value of RIN (dll/Hz) for

each 10'l time decremeut… … 当
0.007

9

8

τ′
　
η
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Small-Signal Response of QD Structures:
Phonon - Bottleneck Effect in Three Regions

Analysis

Amin H. Al-Khursan Physics Department, science college, Thi-ear
University

ABSTRACT

Intensify modulation (IM) response in quantum-clot structures is
studied using rate equations in three regions (scH, ew, and eD). rhis
made it possible to examine carrier relaxation process into quantum-dot
ground state, which is impossible using two region (SCH und qo; .ut.
equations. The rate equations are put in the form of structure dependent
model, which use structure dependent nonlinear gain value. Analytical
relations are gotten for IM response. Parameteri like relaxation time
outside quantum dot, carrier relaxation time into quantum-dot ground
state, diffusion time in the scH region, and emission time from ew and
their effect on IM response, IM bandwidth, and output pol,i*. u.*
studied. The study takes InGaAs and GaN structures *r un example.

L-..dt--ill
s e-t-i 4-iti^S aJ^SJl -tfiJl s-"SJl ,J"itll J,-J ll +$ 

-l_r+Ul c+6) f.i]^+
drsl:3 .i:xll rurll of (>.-*t: L^ar) ts)r.a rt r.'g iLi,: aiti^ cp i_r!o a-til dsJ

,r-.Sll _,prll ]il ro 
LSJF ailn^ll orA \i-i.aJ.SJl l^iill 6rr qjil^ rra:. 0^ aljnll Aitj^Jl

,:.-- rJ.S3^Jl c+SJill hA lt{ ."l;gi*.o -"6its Cl^*,Jl- Lia j=1, j,., k+ O'l! .--.ff

.q+Sltl 6r.:& dt.-ii.ll '.l-lt i,iLi- '>ri U*.t Jli^ll i$iti^ll
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INTRODUCTION
Quantum dots, coherent inclusions in a semiconductor matrix with

*ui, ,J.lJi*.nsional ttttttonit properties' present the most important

:#'r#H';;;;; ;; "i;t'"ion 
or 

"*i'onductor 
phvsics I I ] ' It is the

result of reducing all the d;;i ;*"'ii"T tf:!: active laver irr double

heterostructure (DH)' Cln"ntionuf (bulk) DH semiconductor laser

consists of an active ruv"t iit' thickness is about 0' 1-0'3 pm) sandwiched

between two higher gup'"iuJaing layers [2]' .When 
the active layer

thickness reduces 
'o 

uioui'* oiatt'or magnitude than in bulk DH

design, the low tnt'gy *lit-ftte-states available for electrons and holes

confined to rhe actlve''r"v..-ip",""tial well),changes fror'r quasi-

continuous to discrete' Since laser action is -derived 
by stimulating

eiectron-hole ...o*Uiniotiit*"n these discrete (quanttrm weli)

states, devices *ith this Jcii* tuyt' design .are 
called guantum rlell

iq;j ti** irl. This shottt' the wavelength due to radiative transrtrons

between confined *ut"t unJ significantly reduce the threshold current

densitv and its temper;ilffi;;n"t ut t result of the modification of

il:'ilffi;;;t*tl i+r' Reducing trvo dimensions of active laver gives

quantum wire structure'

In recent years, there has been a lot of research recentl-v devoted to

realizing the predictJ fotential of zero-dimensional (i'e' zero

Ai*.n.iorm unquantized) quantum 
U, 

tonnntd stluctuies' or
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quantum dots (QDs) t5l' It appear as a promisllg canciidate in many

oproelectronic de^rice 
"ppf 

itutigns such,rt higt efficiency semiconchtctor

lasers, hole burni"e ;il*.ial [ti] -using the size.rlisuilruti:1-":l"art-,

quantunr."rrrpr*r*-1i,At, u, *Lti ao foithe new phrysics properties' This

is a result of their ,rriqu. electronic structure and discrete ellergy

spectrum due to the small size,and atomic tike propefty [9] with a clelta

function densitY of states'

QDsappeaiedtophysicists,chemists,anrlmaterialengineerstbr
the study of carrier confinelrlent effects' It turned out that in QD

,ppri.rrilns [6] lanier scattering, especialiy by phonons play a verv

irnportant role. This refereed to ttiiough a phenomenon called "phonon-

bottleneck" rvhere the phonon scattlring irl QDs is suppressed' Thr:

transitions between electron confined system ilre fi1ore difficult than in a

bulk due to the energy anrJ tnomenturn conssfvation requirements' This

behavior hu, str.r*n in .r.ute a bottleneck of relaxation 'f carriers fitlnt

the burk..rike confineme^t rayer io the conflned rryell states [10]. This

phenomeron rrirrJ*r, camier rela.xation towar<l the ground 
::?::"of 

the

QD. Ttre problem can be fatal elror for QD laser operation [11]'

Rockelmann, Bastard [12], and Benistl' ti3] theoreticaily discussed

phonon scattering in quantum confinei --::Tt:"ts 
and showed that

longitudinut u"o,ir,i.- del phonon scattering as in'ell as longitudinal-

optical (LO) phonon scauering is remarkabl;y reduced for QDs' The

reduction of LO phonon scattering is easily understood by the energy'

conservation requirement U."uu.."LO ptronon is rteariy dispersionless'

The reduction of LA phonon, howeveri is fte result of both energy and

mornentum conservation'

There has aiways been an active theoretical debate about carriel:

relaxation i" Ab;, ur,a ,rr. ultimate high-speed ch;lracteristics of QI)

lasers tS]. fneJretical studies identifiecl rvhat has sinc'e becotne known as

the phonon-bottleneck in QDs: since the excited an'd ground st'ates are

nottypicallyseparatedby-phononenergiesof-36tleV.singleplronon
assisted relaxation event; b.t*..n thesJ ievels are ibrbidden. Multiple-

phonon event;;';;i1. ;;i t..d, are typicaliy much' slorn'er (greater rhan

1ns). Because phonon scatterilg is ,ev much suppressed in QDs, the

capture relaxatiln time of .arrirls in Qds is predicted to be nruch longer

than in eW. iiif* ""fy 
available rnecianism for carrier reiaxation were

carrier-phorrrn scattering, the bandwictth of these QD lase's would be

forever limited to a few gigahertz'

Semiconductorlll.VnitridessuchasGaNhavebeencclnsiderecl
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to be viable materials in semiconductor device applicatio-ns'-The band

gap of the nitrides ranges from 1'8 eV of InN to 6'3 eV of AIN' making

it J* p.o.i.i.rg candiJates for ligl,t emitting diodes and laser diodes in

.'rr"'"ri.* i"r.,,"tt u", *a blue-green wavel ength re gimes [ 1 4]'

DifferentmodesareusedibrQDgrow.irrg.Amongthoseisthe
,"if-orgurir"O (self-formed) mode' It takes.:trong interest due to the

;;;.il[it to produce thousand biliions QDs per second per square

;;;rt,"# keeping good size antl shape uniformity of the QD anay [15]'

il;;;ifu by'seil-Iormed mode, Qo tayer is usually accompanied by a

iiriIr.". qw surrounding layer" QlW rlgion some times replaced by

wetting laYer.

In lattice-matched systems "the lattice constants for the iayer

materiai are not too different", if the surface energy of material "A" is

i".g*ifr"" that of "B", then B called rvet A'-forming a layer that is

.iiiir.a called wetting layer. In the Stranski-Krastanov (SK) growth

;;; 
" 

wetting layer ii the altemative of QW layer used in self-formed

mode.

Static and dynamic behavior of carriers and photons in laser structures

"." "tai"".y 
aescribed by two rate equations' One equation (or more.than

;;;rc;;;ib;s carriers behavior clepending on the regions -or sectious-

;i;ir. i;t"t. Thus additional equation can appear for carriers in separate

confinement heterostructure iSCry region in semiconductor laser' An

;;;iii; equation for carriers in the wetting (or QW) layer in QD

,r*Jur. .un b. added' Analysis for these structures and simulation

."*rt,, fo, GaNAnGaN and InGaAsiInGaAsP are done here' Gain is

defined here as a contribution of both linear and nonlinear parts where

ioit ,rr.a in small-signai analysis instead of using gain cornpression

which taken as a constant in ihe fo'mer analysis' To our knowiedge'

small-signal response of QD structures with QW -or wetting- layer (four

i.*1 .# equations) is nit studied yet' AIso only a limited nurnber of

works related to GaN-based QD structures. This paper exarnines these

points.

This paper is divided as follows' the four level rate equations are

describedinse"tion2,anauaiyticalreiationsforintensitymodulation
;.-r;;;* "; given in section 3, the results and discussion are given in

,".ii* +, whiJe conclusio,s frotn this work are given in section 5'
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The Rate Equations 
,

Mukai et. ;mstates the four-level rate equations (i'e' four rate

equations)forthecanier-photonsystemwherethecarrierrelaxation
process into the quantum dot ground state can be examined which cannot

be studied earlier. According to "structure dependent model" [16] the

nonlinear gain coefficient iJtaken as a structure dependent parameter not

taken as an approximated value which still constant through the analysis

(then it is derivative is zero). The structure dependent model is applied in

[16] to three level rate equations where two regions (scH and QD

,"gi""O are included. Thus the goal of this study is to derive an

analytical form for IM response using four level rate equations and

including tfre structure dependent model through it is analysis' The four

level ratJ equations using structure dependent model is given by

ム =止 _
訪 θ4

“
9孔
τ9a /d

れ
s

τs

(1)

(2)

ろ
一為

％
一
％
〓
ル
一清

グ物9=型二生 十二1生 一生 _■ _二■

dt    τs ra   τι 
″。   τ9″    

τ
9θ   
τグ

―イ:一 ::一
νgg'←″′)S′ ;11告

ds. s,

T=vego(wr)So 
-;

where
ns:, ftq and n :Carrier densities in the separate

heterostructure (SCH) region, quantum-well (QW) region'

(3)

(4)

confinement

and quantum

dot (QD) active region, respectively'

v,, v; and vr=Volrmes of the SCH, Qw, and one QD' respectively'

1: Injection cunent.
I. : barrier recornbination time in the SCH region'

C'r,: Carrier emission (escape) time from the QW region'

,,:Th. relaxation lifetime at unoccupied ground state

,!; Relaxation time inside the dot.

[]: Thermoionic emission time (escape time) from the dot'

:.,anSiq,:Recombination life time inside and outside the dot,

respectivelY.
e: Electronic charge. 
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c: Speed of light in vacuum'

So: Photon densitY in the cavitY'

v,: Group velocity (speed of light /refractive index).

rr: Photon lifetime'
f: Op,i.al ccnfinement factor (the fraction of the optical mode confined

inside the active region).

The total modal gain go1*)canbe written as [17]

g o(rr r) = f [g(') (w p) -rsf*'o1w ollt rl2 ] (5)

The photon density of the resonant mode (So) is related to the optical

electiic field (Er)by u7)
2

み=「需 F〆
(6)

力w′

with w, is the angular frequency of the lasing mode. 8',)(,,) is the linear
^ rL^

;;, i1r,r* r, is the third-order gain of the peak mode (p), tt, is the
0~~~フ  0ハ ″′`  ″´

refractiVe index of actiVe layer and 8。
iS the pemittiVity of free spaCe.

 ́     ・     :__ 1_^1、 、月:"奮  。_1■仏 rtmρЯrelracI〕 Vじ 11luじ 入 υ ■
‐し い VVム "′ V^ ~~~ ~V      ^ l inCluding self‐

fb11lled

The energy diagram Of the laser active regiOl

attnttLs、 lhs廿江edh R3 0

Of Four「

∪blllb D■■■0・・。もムふ~~~′ ――   ―
 lω )/1(ω )))in the folll1 0f

transfer‐ inCtiOn fν (W)(WhiCh iS equal to(S″
(

foulth―order polynomial as fol10ヽ
vs

器
ご
墜」
l:li里

1)/(A。 +jOC01-ω
2A2~j°3A3+ω4τ

dτs)(7¨A)

with
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A3=τ
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τ
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1+π
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where

grn=「 [gll)一 g(3)

麦i7SpOl

13。μ:Sp°

]

(8)

3ps=I・ [g:1)一 gF)

Note that w is the modulation frequency which differ fiom the

las,:r oscillation freque,n cy (wp), s, , g:') , and g;3t are steady-state

values for photon density, linear gain, and third-order gain respectively,

wh.ile Sr,, gl') , and g!3) are their small-signal values, respectively, their

va:,ues are caicuiate,d through the calculations of linear and third-order

gain. i is the small-signal value of injection current. One cannot get any

ronclusions for small-signal parameters of this closed form in Eq. (7).

Nrtglecting r, (since we would like to see the effect of the parameters

be:tween QD and QW regions), then using the following approximations

T栽 ～τS

′
rlle f。 1lowing analytical follll Can be undertaken
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cia s+1)(1+」 kL)(ω
『+jQω卜ω2)

τqr

(9-A)

(9-3)

with

γ〒
τp ~υ ggpS ttτ r +υgSpOlttgpn

,f =[r, i*rrrrsspoepn l+(tr l -usBp, )tr. I *rsspo i J;ror,
(e-c)

From these relations one can assign the following points
1- The significant effect of r*and r,
2- Smaller effect of r, and rn".
3- Both of the damping rate (y)and resonance frequency (ro,_)are
depend on (r,.)but they have secondary effect after r* d(rd ra .

RESULTS
The structure taken first as an example is GaN/InGaN. GaN dots

studied are assumed to have a cylindrical shape with a radius of 7 nm
and an equai height. Its maximum gain appear ar (3 ev) [1g]. Materiai
parameters used in the calculations are given in Table (1). 

-

A comparison between exact and approximated relations is shown Fig.
(2). An excellent agreement can be seen.

The effect of recombination lifetime outside the dot (rr,) at two
values of r,(0.1 and 1 ns) is shown in Fig. (3). IM response shor.vs a
reduction at lower ro values. The effect of r' becomes more
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obvious at higher tovalue' Here the rela-xation oscillation frequency

exceeds the IM bandwidth (the modulation frequency.ut,-'11,-1Y

..rp'"r*l' ifris relates 
^to 

different parameters' The electrical parasltlcs

associated with a speclllt it"i* tt'i"t're lead to a premature roll-off in

the modulation ..'po""' it'it-Jttttutt in the resoonse occurs when an

increasing fraction "f 
th; ;;li; modulation :lT-t* 

is bvpassed outside

il;';;**;cion with an increase in the modulation frequency'

The evolution of IM bandwidth with r" at these two values of z'

is shown in Fig. (a)' The bandwidth reduced with r" ' This reduction

increases at higher ro ' ln fact it is found I I 1 ] that with the increase of r' 
'

the threshold current increases and the differential quantum efficiency

decreases. Since many oiinj"t"a carriers come to be consumed in the

quantum-well ttgion u;d 
''h* "t' d"t;; contribute to lasing oscillation'

Note that r*is the t"to'iUi'n*ion time outside the QD (thus shorter r"

take carriers in a process out of a QD recombination). Thus the

bandwidth degraded b;;l; i;"t""se in r"as r' increases' From this

figure we show that u' "' 
dtt"t'es the bandwidth increase' When

r,approaches 0.01 ps the effect of r"is suppressed i'e' suppression of

phonon-bottleneck effect. The r,(or rr) dependence, and thus crystal

quality dependence, i';;t-; tnt ittutata carrier relaxation increasing

tire opportunity for #;; i"'"t"*ui". through the nonradiative

process outside 'ht 
il;:'i;;ghiv sptat'ing' in order for phonon

bottleneck effect to tt 
"tgifgtbdif'L ""o*Ulnution 

lifetime outside the

dots should be longer #;,ti;;;1;;aiion tiretime bv one hundred times'

Theeffectofthediffusiontime(r')onthemodulationresponseis
shown in Fig' (5) where the modulation response is reduced with longer

r,. This behavior,";;;;r;'t;a io ptonor-tottleneck effect between

quantum well and SCff *gion (not between Qril and QD regions which

discussed in other p#t';?'*iJ';;;t'i' rig' rir shows the effect of the

relaxation lifetime 
"t 

*"*'pi"i ground siate (";' Comparing Figs' (5)

and (6) shows that lM response-began to.get few changes (saturates)

when r, longer than 
^"' 

' 
"' 

it a QD property' Since longer r' slows the

carriers before go to QD region thus more reductions in r' still change

IM response' Both f uid 
"i" 

related to SCH layer width' So one must

take into account th; take here- the optical confinement factor (I) as

u "on**, 
value -as [J: if#;;;;-#; where it is approximated to
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experimental values since the most im1:ortant tactor to be studiecl here is
todnd the effect of f is examined previously [161. But r]re relation
between r, and ro is not previousiy discussed. So f also contributes to
this behavior of r" since smaller f values reduce the response. This
approximation is adequate here since r. is not of major concern in this
paper and taken here to show it is behavior with r, values.

The intensity modulation bandwidth variation with r, is shown in
Fig. (7). The effect of r, is hegligible at longer r0,.. Then r, become ha,ve
considerable effect with incr.uring rr,. INlbandwidth higher at srraller
r,. when rq,approach 0.01 fs then r, got it is complete eftect on the
bandwidth. Furtherreductions of rn,don'tchange rscurve. In fact longer
rsmeans longer scH width. It is weil known that there is an optimum
value of SCH r,vidth reduces the threshold current. Longer SCH width
gives higher carrier consumption which increases the threshold current
thus bandwidth reduces.

The variation of bandwidth with output power is shown in Fig. (tt). The
reduction of bandwidth with output power is shown for longeir* tr*.r.
At longer rn,. the emission from ew region is reducer]. Increase output
power makes QD at the nonlinear part of it is response where gain
compression becomes have considerable effect. Ihus the iniectecl
carriers not give an expected increase of outpr,rt power thus carriers are
consumed and bandwidth is then reduced.

The IM response of InGaAsAnGaAsp eD laser emits at 1.295_pm
is shown in Fig. (9). Note that InGaAs quantum dots studied here is
assumed to have a cubic shape with a lonm cube length. Relaxation
oscillation frequencies (i.e. resonance or peak value of-trM frequency)
appears very well. It becomes higher with reducing r" and ,r.. Both
carrier recombination time in the scH region ( r") and escape time f,rom
the well region (cn) are undesired time components as we rnentioned
above thus they rcduce the response. the IM bandwidth spectrum u,ith
output power at different relaxation times for the clot (r, i i, shown in
Fig. (10).A reduction is shown ln the bandwidth with increase output
power. This is especially obvious in the curves numberecl 2 and 3. This
behavior is attributed to the increase of gain suppression witir the
increase of output power and is experienced in^[i6] through the

7t
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4. Phonon-bottleneck effect between quantum u,ell and scH region is
also found (appear at longer r, ) aird reduces the IM modulation
response.

5. The reduction of bandwidth rvith output power is show.n for rongerr* times. - --i

6' Relaxation oscillation frequencies becomes higher rvith reducins
trand toe, 

a ---' ^Yv".v' u

7. For InGaAs eD laser the reduction of the bandwidth with ourprilpower is suppressed at very short rr.
Thus one rnust assess the effect of phonon-bottreneck rvhichreduces the bandwidth. This phenomenon is reduced at very small r,.

Injection

7, (Diftusion)

rn" (Emission)

Current

■

qwlnr/

Ｆ‘

QD(″ ) r,r. (Rec'orn b ination )

Figure(1):Energy diagrall1 0f the active layer拿
30nduction band

Omly)Ofthe quantuln― dOt laser.
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Figure (3): The effect of rn,on IM response at tw,, values of ro.

a): ro= 0.1 and (b)ro=1 ns. rn both cases the follouing parameters
are uSgd (r, = 2.8ns, r" =17.Zns, r, = 0.0lrs, ant{ rnu ,= $.lns }.
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Table(1):GaN[14,191 and lnGaAs l16]parameters used in the
calculationsc

Value

(InGaAs)

Bandgap energY (ev)

Spin-orbit band energY (eV)

Electron effective mass

Ilole effective mass

Refi'active index

Optical confinement factor

Cavity loss (cm-])

Mirror loss (cm-l)

Strip width (Pm)

Strip length (Pm)

3.44

0.001

0.20

0。 8

3.135

0.06

5

30

10

900

0.75

0.312

0.0392

0.452

3.730

4.4x10-a

10

30

I

300
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Wind erosion and dust storm in relation to
climate conditions, in Baghdad area , Iraq

Ilassony J.Abdulla Bioloy Dept. College of Science/Al-Mustansiriya University

SarniraM.Dawood l\{eteoroloryDept.CollegeofScience/Al-Mustansiriya
UniversitY

ABSTRACT ;

This investigation has been conducted to study the dust that is

ca,,rsed by wind erosion and its relationship to climate condition in

Baghclad area.
Monthly dust storms have maximum value of 74.4 hours in July

and rninimum of 16.8 hours in September and December.

Winrl erosion reachs 18.16 tlha for the land with poor soil

structure ancl non or slight vegetation cover (uncultivated land).

Flowever it ranges frorn 0.04-0.28 t/ha in the land with excellent to good

soil structure and plant cover. The mean values of wind erosion with
nredium conditions of soil and plant cover, ranges from l.4l'9.22t|ha.

Wind erosion and dust storm have highly correlation coefficients
with wind velocity and rainfall. The follorving linear regression

equations describe the rela.tionship between rvind erosion (Y) and both

wind velocity (V) and rainfail (R).

1. Y: - 8.5892 - 3.6886V r:0.9056
2.Y:6.0528 - 0.1630R r: - 0.7181
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r=0。9056    Y=6.0528-Y=-8.5892+3.6886V

INTR.ODUCTION
Dust causes great damage to the environment particularly when

the process is influenced by man. l,ittle dust or wind erosion occurs
under natural conditions (Zachar., rggz). The most serious damage from
wind-blown soil particales in some regions is the sorting of soil riaterial.
wind erosion gradually removes silt, clay and organic matter from the
surf,ace soils- The remaining materials may be sandy and are infertile.

Severe dust storms have negative efiect on agriculture
communications and human health due to environmental -pollution
(Abdulla,1994). The dust aiso has negative effect on satellite records.
This has been shown by (Al-Ubaidi,2002).
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In addition, there are synergetic effects between dust or industrial

dust and other air pollutants such as sulphate and Nitrate oxides' These

form harmful substances to human health (Latif,i987).
Huge areas in different part of the rvorld has been seriously

suffering in this mannar (Drgene,i978).
In lraq, the arid and semiarid land represent nearly 75o/o of the

totai iand, 50% of this land is subjected to wind erosion particularly the

western part of the country (Al-Rayhani,1986).

MATERIAL ANd METHODS
To understand the environmental damage from dust and other

pollution phenomena. The climatic elements have been obtained from

itai.rlrtry of ttarsport aud communication lraqi, General Meteorological

Organiiation 2002 (Table 1). These information have been evaluated and

correiate to the dust storm and wind erosion in Baghdad area (Figure I )'
According to the information above some calculation have been

done.
l. The climatic factors for 12 months in Baghdad area have been

calculate as follow:

Monthly climatic:+- v31 -EII-Rp (FAo,1979).
Factor

Where:
V : The mean wind velocitY (m/s).

E'fP: Potential evapotranspiration (mm).

ETP = 0.34 P (T) " (Kharrufa, 1985).

day length (%).
th" *"an of temperature (C.)'
Rainl'all (mm).
The nnmber of day in the month'

Ｐ

Ｔ

Ｒ

ｄ

E.xample of calculation lor Jan uar)' climatic factor:
rirP :0.34 P (T) ' 

3

= 0.34 * 8.8 (10) ' 
3

= 59.7 mm

Erp-R ) d
E'IP
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=―ギ櫻
「
(2.9)3( =2ピ

ゴ彗撃ソ131

=4.30/o

3. Pa」しial cOrrelatiOn cOCfflcients have been dOne for the investigated

elernents.
Ⅵrind erosion values have been Obtained aS 101loヽ

V:

=IC (Al― Malki Ct・
d。 1993)

:Wind erosion(ザ h→・

:soil erodibility(t/ha)・
The Values Of(I)range fl・

om 64,4 tolt/ha.

４

Ｅ

Ｅ

Ｉ

The64.4tlhawinderosionforsoilcontent0o/oof>0.84mm
(nonerodiur. no.iior) consicter u, nru*irum wind erosion' However' the

value ot' 1 tAra ,"inO erorion ro, t"ii^to""t' 7Oo/o fraction >0'84 mm' But

soil rvith ,,on..,odible fraction u,. 
-",*i, 

foun$ jn nature. The lowest

values being uro.,na 3% with "" 
.;;iibiiiy or 45.3 yha(zachar'1986)'

T}terefore,theabovevalr,.,havebeen'takentoestimatethe
monthly maxirnum and minimu*;ra erosion of the investigated area'

5. Linear regressi'on equations have been done to expiain the

relationship l.i**.n wind "r*ioniyl, 
wind velocity (V) and rainfall

(R).

DISC{.ISSXOFIAndCONCLUSIONS ..^:
'rable(1)showsthemonthlyaveragerainfali(mm),R,wind

velocity (m/s), v, air temperarur;'i6'i; r, iay length (o ),P, and dust

stortn (hours)' In Baghdtd ulti' it tun be seen ihat dust storm has

ma>rimum vaiue i+l fi"'rs in Juiv and minimumvalue 16'8 in Sept' and

Dec. The rainf.all has muri.u*';i;. 25.4 in January and rninimum

value reaches O-1n it'nt' Juiy' August Td lt!t' Also' wind velocity

increases in June, July and August' ilrlacf'e1 
1 
t,3t i'Jub-'. 

^- '..
Air tempr;*; and day length inc11a3e in some manner in these

uronths. These .*ir"** conaiiions lreate high evapotraspiration climatic

factors, dust storm and wind .r*ion in the area (table 2)' wind eroslon

reaches 1g.16 tlrru to, the iand *itrr poor soil structure and non or siight

vegetation .o'"'"(t"'"uiti"ted land)' But wind erosion values ranges
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from 0.04-0.28 tlha in the land with excellent to
plant L)over (Cultivated land).

conditions , in Baghdad
Hassony J. Abdulla

good soil structure and

* Ministery of Tranportation ,2002 .

Table (1)*: The climatic elernents the inves

28.8  1  25.4 2.9    1     10.0

鵬 腎―   ; 3.4 1  12.4
1    3.6    1     16.3

「 57.6  1  22.5 3.5 1  21.9
面                                      1            62 .4

塾 gu飩  131.2

Dccember 1 16.8 1 22.9
2.s | 17.1

Wind erosion.

Vヽind

rヽelocitvj

V`m/sヽ

Dav

lengthl

(γ))

.lanuarv 8.8

H.3
15.6

April ０
０
０つ

“

8.1 3.6 28.3 26.8

June 40.8 0.1 30.5

July 74.4 0.0 32.9

0.0 4.0 34.4 31.8

September 16.8 0.3 3.0 30.6 28.6

October 28.8 3,7 2.9 24.5 24.1

15.1

2.6 11,1 10.6

mcan 40.6 12.3 3.4 22.9 21.4

S,D 19.4 11.1 0.62 9.3 8.9

Table f2)士 :The ETP(mm

Vヽill(1

eroslon E2

(t/ha)

nlaxllnum

January 59.7 4.3 0.04 2.77 1.41

February 38.6 4.2 0.04 7.70 1.37
March 199.7 12.7 0.13 8.18 4.15
April 390.9 12.1 0.12 7.79 3.91

May 702.9 14.3 0.14 9.21 4.68
Jme 973.0 22.2 0.22 14.30 7.26
」ulv 1129,1 28.2 0.28 18.16 9.22
August 1075.1 19.8 0.20 12.75 6.47
September 830.4 H.8 0.12 7.60 3.86
October 524.1 7.5 0.08 4.83 2.45
November 205.8 74 0.07 4.77 2.42
December 82.4 3.9 0.04 2.51 1.28
mcan 517.6 12.4 0.12 7.96 4.04
S.D 412.0 7,7 0.07 4.98    1   2.53
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Oust storm, and other climatic elements'
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vOl.16,No.1,2005

, relation betrveen wind erosion (Y),

Also, the following linear regression

r=0。9056

r=-0,7181

* compilied bY the authors '

The mean values of wind erosion with medium conditions of soil

and plant cover ranges from l'41-.9'22 tlha'

The relation of wind erosion and dust storm and other climatic

elements are shorvn in table (3)' It appears that wind velocity has highly

oorrrslation between dust and wind erosion' The correlation coefficients

were 0.631 t ani O.qjZS respectively. It means that wind velocity has

imprs66n1 eff'ect on these ph.no*.na. The wind erosion increase with

inc,reasing wind velocity. However, rainfall has negative effect' Wind

erosion decreases with increasing rainfall' The correlation coefficient

between winrj erosion and rainfaliwus -0'7870' It is considered of high

signiflcant value.

Figure(2 a and b)shOWS the

wind velocity(V)and rainfall(R)。

eqtlation describe this relationships.

1.Y=-8.5892+3,6886V
2.Y=6.0528‐ 0.1630 R

_0.317む | ‐Q7距型
Rain(R 0.95780.6311

::ii,i:iii7:;i:;ii'~  |       _硼\\/ind veloci

n -l -o.e4s2

Erosion (Em

面
~ 1 1.堅
匹型

0.6591
0.6311‐0.3178

0.6591

authors
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ABSTRACT
A total of 150 urine and 90 stool sarnples were collected frorn 150

patients attended in two hospitals in Baghdad. AII patients suffered from
urinary tract infections.

The laboratory diagnosis and characterization of bacteria isolated
fionr urine samples revealed that Escherichia coil was ttre most
frequently encountered (.54.4%),followed by Klebsiella spp. (15 .5oA),

Enterobacter spp. (12.2%), Pseudomonas. Spp. (6.6%), Proteus
(5.Sot'o), Citrobacter spp. (3.3%) and Serratia spp. (2.2%).

Stool isolates with similar antibiogram to urine isolates were
screened for their ability in producing hemolysin and siderophore. 'ftre

results clf these tests indicated that 37.5Yo of the urine E coli and
12.So/oaf those isolated from stool were able to produce hemolysin . It
u'as also observed that 70o/o of urine isolates and 55Yo of stc'ol isolates
share ability to synthesize siderophore with no overlapping i.e. the
hemolysin producing isolates were not able to synthesize siderophore
and vice versa. The presence of CFA/1 was also detected. It enables the
bacteria to colonize the intestine and to contribute to pathogenicity
factors.

The selected phenotypes are expressable genetic markers that can
be used in molecular epidemiology.
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Wルι′/′4α η7げ0′・wCre testto remove the heavy metals(lrOn,copper,lcad
and Nickel)from tlle wastewater of Al‐ Rustuineyah staction.

The waste of the inal sedilnentation taken 、vas used to prepare

stock culture of each cyanobacteria, Inixed culture of・ both 恥′as also

prepared,the、 vater、vas stcrilized in one exp,Colrlpared to tlnsterilized

in anther.

The unialgal ctllture of S.“ qノθr gave better I・ esult in removal of

lleavy metals than that of θ.′∫θνdoge“ ,72α麟,it was also superior than
the lnixed culture,it gave 100シ 6 rell■ova1 0firon in the 7th da)・ .96%of
copper on the flrst dav, 100シらlead on th 5th day. 100ツ も卜Jicke1 3rd day,

The eficiency of rel■ oval of both Cyanobacteria、vas better using

unsterilized、 vaste、vater than sterilizccl、 vaste、vater.
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ABSTRACT
The present study was conducted on(Triticum aestivum L ),.c.v.

Ipa-95 to
Investigate the effect of different salt levels in combination with
different irrigation periods on wheat productivity. Salt levels included
NaCl and CaSo+ in addition to Al-Diwani;,a river u,ater ( 1.68 dsr'm) as
control treatment and the third (Saddam) rir er rvatcr (8.61 ds/m).
Irrigation periods included 2, 4and 6 days. Length of spike, number of
grains for each spike, weight of 100 grain, proteiri content, and
carbohydrate content ofthe grains were measured.

'Ihe results showed that all yield components decreased at all
saliniti, levels. Extending of the irrigation periods to 6 days had a
negative effect on all yield components also. Combination of 8 ds/rn of
NaCl plus 8 ds/m of CaSor was the most efibctive in all parameters
studies and this negative increased with extending the irrigarion period to
six day.
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。(1983`●が IJ

ヽヘ



(Triticurn Aestivum L.) i-bir,r cir+j gE, sp ,r.,Jr crr.,r.sr LJ^, cr[r:,,*r ;*rii:
*-re dL.r$

-:.;r *JSJI .._,*.Jl r_l^-t ubliijl Jl ,p..p f_jl ,U Lrt irhj aJ \: .$*r
,,$j*-* q.oll :-Y ChS .(l9gg ,qj55l3 Abou_Khadran :2000 c,rjl:^-ll )+tl,ff
i)-++,s L;l;irl '''ji ' p/-',-.*rr 4.9 H-:t d.-i .,!lJ LIJI or+.Jr ar,r.i.ur ;J 2000

..:lril .-i_,,rll +SJjll +{s+J elA-ll ;;-rJl crl+ &L +*1 ,llo'ii +-* .L+.:*j, ..r-l ll5 -i_il Cl r.J.l:,il .=i g isjul r,ill a,J l*siit -lr +-': r;! ?000,se3lJl, dU \_r rii.c,btll _+ gis.lr 4$f+J, q;rJ+^*rll
, ;l .r,i IsY-, .&L.tt +:^s + lJ*S .G*i.il c_,,.,, +:2-3 ..r y+ AL:-Jl e_rl,ul

.i-,li &,-= 4+"s j d+Jiri 6rlrj J .J:_:u,f:ll d..,l,s .itlii: ;) 1997
*rJl .:i}6 e- aj$i^ 15L *tj,,*.^ ;',r *l-,,^r i,*iJJl ora r_rcL; $i qlcJ

・社ヨ|ごLL凸LJs♂

&-.-{rJI .ff1_;L3 ll3r-eJl
,95.Ч 崚島

(TバICulll aesJvum L。 )払
k]`い

許 亀 lυJ o払 Ⅲ ♪ i

■ Pυ出 む Jヽ 出 砂 ぃ |りjご ぶ JJ.ゴ 社 lυ」 1出動 ,リ メ ン ぃ リリコ |

▼ ~ ゼV  υ ~~.r■

「

ヮノ'―… 」́'w_♪ン い リリ型 1山卦
ナ■贔♪伊どヽ一 ←1島 瀕■≦5亀 j)ム _)ヽメもしぼ (30X30)。ぃЪ
JJヽ 、 ど 区 ≒ J,ム K‖」、J与脚 |も 14・ ス]J響 1:Ll^〕

却 国 1甲 Ⅲ 絆 iJ Ⅲ I夕』

。

(1)

Llυ』 L声 も ぃメ IJもJり勢邁1酬 &‐lJ彎
(1)」J■

(熱ヽ ■|コ ■L癬り| ↑
Ｔ
■
ヽ
ヽ

）

５

■

「

っ

巧
■
つ
イ
ヾ

942910/。451%26

15,61o.403

V.

“
|■ 5



押ヽ ヽ・
J・

t..o.llrrJl (\iJ+"ll

-,C'rs, aiEi- :51-x: a"Lll JJ't'Jl dr tlll ir 3lrJui !)+xl i,j.'iir

p/-,ll^^.,l.8tCaSo+r-l'/-'p^^'9l4tNaclei"/;r^'"1t8'Naclir"'2l;:^aa
Nacl .r. a/jj4}r9j 4 .CaSo+ c,l^ /-)l"^I1.4+ NaCl .l^ ./;,.,-"9.,4 .CaSoq U^

8.CaSo4J,-r/ii^-*''J4+NaClu^t/-l'^-':18'CaSoqJ"tl;:^^'+:''8+
1.68)i-r:rlJlJ-+'\-;!alulCasoa;ae/jr^^4''8+Nacl're/p''
8, 6)) (.:, lriil -pcjl)plr'- -,p rL3 LiLb i-nil aJ^"'--S l\-''"1 'ftlld 3/-2+'

'(2)Jr+ .f a+:!+Stt t^d'ri.- a';r^llr ( e/;'"'+'

e.ljjl J#lls++ls:$ J#ob.lt"J+d *' f 
(t).Js:

oし封LI」 拠し ´ご
園 11ゝ ハ`ンが`´ズ °いい

出し こ上に‐

。≒』 メッ酔甲夕』ズ
。いい
'こ
型

‐ 鼻‐コ Jヽ亀尋国
110‥nげ面静3(渕 6`4,2)ψり

|」メ■≦ ´

一:8国 え`し“
ぷ■ル・、り(1996)、ル郡

100x 却■|■メ 心」J~■メ■メ
|●リリ =こ甲loう」Jtt cキ ■井メ

%

亀甲1■メ|●うリ

墨| こムメ|

1.681:い1夕』″

8.41 8.611ご圏|メ |

Vヽ

|

Na+| (〕 1- S04‐



(TndCum Aestivum Iム )襲
出 ■いこ

“

|´ ヴメ1贔ち工、,た 丼ヽ
Jこしメ轟 メL

力
"´
L`」

:ど海L」|ひjJ

山IⅢ  3xム‐ 島 山)‐し 10)私
し oメ洲 Ⅲ 越 121L]い な

|り』 ■ 分 |

―,L_Jι
“
ヽ̂云 ゝ`へJとぃもり■ d螂 じ υj■→ 。こJプ め

ム山リメ 塩 Lメ リ(4)

ご"ス"■
|夕』ズ 。い い拌 Ⅲ」りJ2000-11-23むJい

亀|… 小ひ 195

リン 早
ふ

"リ

エコ |」コ メ リ≒躁 ■
|」押 I LJメ ギtヽt,い h亀

コ |♂ む 31凛JI

計
郎 ■
t+い IJjユル 4ツ ひ Jい |工

～

´ い
轟 許

風」ふこ|り 出 |」もい |

t ttぃ 」」F劇 な り |なヨ 1島≒■ ■ ♪
1厖 国 もメ 」 蓼 劇 メ |メ1督戸

|

J^… J■リツfバ 30Jぷ響 J(ヽりJl)げ■ J力
し 。1澳響 甑■回

`♪
´ 」
しお 1期」リ

。́」ギfぶ 60 dL呻J(山 ふ`メタン)ひ
L“メ

:♪ 区 J出 全国 1山L井 い JうJ2001…
5-20ひ 」 ⌒ヽ 〕ψ♪ |

.LLが
"ル

が ひ
出L甲|ご■

“

劇 j多 ぴい 出 リゝム脚
|」井 、ゝ――｀

.触島』´甲メ 13工 」島
~V

。私 100●ぅり」`9ムー▼

亀

“

Jいこり辱
島 ‐ 甲―

'い

」1嗜1絆 Jリメ|`… ゝ」
献`
´ 甲 メ

1督|い つりJl`ト
ー〔

,■メ■ヽメ70もメじL

ごメふ九ゞ 15.7) Jl-)--t^ &'--+ d+;*b e e\l:Yl ,,/ .#>J-,1.r;.r)1 
i-'u " ri-lt!i:

'trr-l;+li o+;

WilliS&YeFnm仁 癬 )学 一 ム 山 メ
」 い メ部 |が 智 団 凸

1つい 、メリ国
|し ■ 議

~°

。(1954,

ふ一ハムぐ」り出|りヵ
ど` ひ国|♂メ測|←‐邸|ド

ミ``出い≒メ |ヽ一

出|二 "jJI亀 Jこ
熟 5%Jふ JJ井 響 J… め」 JIム尋 が

ミ`1・ Jゝ いし 型 静
国 |

.≒J‐ JメLご 1｀⌒ソlt昇」|じル|しエ

Vマ



・ヽ・● `｀ |」| `ヽ  ヽ ヽ'ヽ ^11

…

|・

"

…

11出J‐ lJ

:な脚 Jtt」
J,ユ ´ ヽ井。けム Jこjエ ニヽヽ 1^‖ れ LAll d(3)」り、ひ

“げ型
`Jこ
い」|ズ」lψり。い ol,・」国コ |り|ムツほLl‐ ^ヽ ■りLl・ 1｀ J出|」 ム1,■ .1

.■L4ilり|ムリ1社L“ 亀りし%50価,11■…‖」鼻ひ、‐ メ
eメ
●ン」|‐じい

「

ユ ‐ 社 l」lJリロ|メ|メ|ぃ がメL ttJ■J

¨ ●コ |」ユ ■ メ
国
■「
thミ|ぃ出 1刈 甲口|メ|メ|●Leォ」国 1出島メ リ

型 出
jみ 」 」|ゝ か もJ圏16リメ |とぃ J区 ・辞 出 ic出 社 り|メ|メ

も 蝸 14・|メIJ。」 |い‐ ぼ 6甲メ|ふ 亀り1島り .スニ」 IJル ´
`ヵ
メ

●、 .、 .桐 |」ュ ´ |メ6メ1出`CaSo4,NaClぃ
さ ぃ ノ井 理●8´

い ぃ ,叫o4ぃ 亀」口 1御」 工 げ 78_亀 υLげ 4411■…‖Jュ ← |

・CaS04」 NaCiシ

,rs g)*!t rjl J! .sj^r 3X!t 5;'o.U .ii."r ,-,,r+lJ il+iJr j+ J*i .,
墨 り』 ψ。メ な 脚 IJJム コ |」 鳳 1か も し ♂ |リタ |」メ |シメ 社 |コ |

(1992リメ り`い J出IJ■ り́υJIJも,=■」IJメ|,こL,ハ〕J`もり,メ |」 ,」|こЧ

り贔 メメ c)瑠 |」,い 龍ヽ り |コ
lⅢ…1ぃ 甲メ |・工 ´ 暉L6Jこ 光細 J区

。い ―́ |`」 ‐ ・IJり→び脚 la出|… Jり F)ぃ,メ 型 ♂
り|■ |ヽむ もL%4481・■,1lⅢ…‖́ 中メ」|工 ■ジメ“υム J出国lヵ
工
い し」‐

|スよ いコ ``.■lJ`り |・い ´
NaClメ 井 。りぅ J区 ・■ 口 |

ぃ Jよ 国 |ぃ よⅢ J。■ |コlυは ヽ1社Lど もりLも｀ |」IⅢ」 ぃ ■メ |

ム|、1… Jり
「

二 .ン ド」|ェ ひ り,Mぃ ど・ スエ e,却国 |,0夕o,“出I Ct題 とぃ 出叩 メ |

許 ご回|」む・Caso4'NaCIぃ さ ぃ ノ井彎ハ8ひ 亀」口 1場」メlω▲ い`,
J・ F口国16Чがぃリロ|メ|メ|』 げ輛 L。男ユlヽ・ 11∵」脚|ェ Jtt J
中 月 コ |´ υ■ J´ ● メ 1」 な 興 IJ」 o男 工 早 メ い ェ ♂ ´ し ヽゞ||ゝ

“
(1986=Dhngra」Varghese)・口|り ｀ いい ひ` ♂IJ■|コ|ン・口1許

ひリーSお し1い 甲メ |し脚 L∫渕|■ |りぃ メリ IJメIJ螂 』 `Jな 興
IJ

.(1987めメ|り Bdl:1982`Radley)めυ」NIム1島J

VT



(1■●Cum Aes● vum L。)柚 1由いこ国|´ ″ 1出い oな脚 1壷 Jヽ品 メL

力井 ハロ
`」

鵬
`11■
_11」鼻 ´ e卵越 IJ rりyatlこル |ぃ 麹 Lメ リ メ L:(3)JJ与

胸 メ|“ 響 |`dい・ J午 1ヽ00●力`5、り|スニロ|´ 事 |

95-,Ч `atハ `社ムユ1甲」ぃ ♂ 由lυぃ 癬J国IJ

← 却 JL尋 _)Jひ ジメい ´ 出 |い ,c■ 1贔 Ⅲ 100 ojJ“

「

甲 リ

■ “
甲 口 |メ |メldい 。■ |コ|り |・上 ヽ1札い 亀りL亀 ムヽ1… lЙ 、ヽ1ム‖山ぃ井 口 |

メ|メヒ|ム bLム '｀ 100めJ♂ メ|″ふ』山j`eり脚国|り F,｀い |ご爛

`中
♂ 曇`υさいょ」国 |

中メ |

(がメかメJ舜し)
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ABSTRACT
Tow formulation of Fipronil termiticides ( Regent 200 SC and

Regent 3 GR and Dursban 1 E) were tested against the tennite M.
diversus termite in citrus orchards during the period from May 2 nd ,

2000 to April 12lh ,2002. The infected trees were treated randomizdly .

Results indicated that the rate of 0.25 ,0.5 and 0.75 ml I I of Regent SC
provided full protection for 9 , l5 and 24 months respectively compared
to 12 and24 months of Dursban 4 EC atraLe 5 and l0 ml i I respectively
. other results showed the granule formula of Regent 3 GR at rate 40, 60
, and 80 g I tree provided full protection for 9, 24 and 24 months
respectively compared to 6 and 24 months of Dursban granules 5CR at
rate 100 and 300 g /tree respectively obviouly Regent 2oo SC
formulation was superior over the two under-study formulation .
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ABSTR.ACT
In this paper, some Schiff bases derived from benzothiazol were

prepered and identified spectroscopically by U.V., l.R. and elernental
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・け■」|リ メ IJ″タツ|りLぃ L社,こ
｀い こ■ L"Jヽ メ|ェ ″,vlり腱 Jこ LIり」

「
、ヽ ス」 FL i壼 リ

め|び髯ン .L」|り Jぃり|ぃ Lヽ→」脚 |●D工、り1_。 ,遍ュび
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|エリ `oLdl
ひ ふ 工 D」 |ふ |●JこりL調 メ IPか Jめ ,‐‖静 ひ `Dム

ツIJ`"

F』 よ ― ´ ″♪
1尋い 酔 ■ J祖光 ▲分 りぬ LIじ」 、́,、 ■」 も ..L」|,J、り |

・́ |ンツ|ぃ,
ぃ 五ま ヽ̂‖ tt、 二、″L´ ●ぃン ぴ■慶 Jυ■2“

`JF,ヽ
ふ |ゝ む当日J

Jメ 鼻 均 |″J叩 饉 許 LメL払 |ジ。J」 ,」 J尋ヨ 11ヽ ^A'161も JJj夕 Lリコ |

・●L〉 la・ 1-」

J-.ill ci-.il_AS rlJi..ell
(Cl.Ii.N.) j"=tiJl -lijJl ,-J+L,il ji 6; rt ,r..",L 1+lili J.t ;irjl .t>J i
L+r 4---riJil .iuL---j,si"yl is-p 

"+ 
(c.H.N. Elementary Anall'sis) ge

(Gallen Kamp NI.F.B.-600 .1L6 ehi:t"L,;J,-bs^it c,1=S-FX ,, r .yt A-r.
(U.v.-visibie) 

'l.^---iq 
arirLl! (:Llj:rr or>J r i-S ,Melting point Apparatus)

(I'ye- j,*-<+ .1 
.'i'r --L 0.R.) Jt L;i ;'sti, (Shimadzu 2000) ir{+ .hi:_u

.Unicam SP3-j00 Spectrophotornerer in KBr)
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´ 力井 コIJメ 鼻 面 ″J神 饉 夢 =」Jj,■J押|夕 ~|ハ ∴工 |メ J■ メ Lれ lυ
`

塾い■h麟L 0しだりll』 ひ““

2暉IIydrazino benzothiazole(1)≒ ≦,パ1声

‐ ぷむ」ッ0,003で■タェしひはム層。J)メlψメ|。 めJJ。 ひ
0.003L響 メ 型 Lil喝JJ」喝り|ぃ (15 ml)剌 ■‐ ´ Jりうメ リ央 夕L― Y

ザ
|一 Fは ひ 山しL▼ 臨 l二句 メ 劇 い メ |ど ご嘲 1由」J口 |い Jッ

。心ビル4り共oいJoメ」|ゝ押り|ざりゃり ‐リ
N/1elting pointi 1 64‐ 166° C
I.R。 (KBr):3350 cm‐

l(NH)

3450,3550 cm‐
1(NH2)

SchiPs bases`:1・ i工 |」 藤

‐ ンo一 あ静 0,001←島JェLぴL〔 よく`̂ 。、,シ fメ |。 こ」メ♂
(30 ml)ひ びメ |・」り|メ‐ 調Lが LJJ≒いJぃ J,0.001ど (1)由Jり■り |

しヽ J蘇 メ 1蝕― 響 J井 バ ぴ め 』 ■ 日 |“ ム ぃ 山1勢 ■ い JJ」 申 |ン

ハ|_σ」 |_コ |ジ 渉 ふべJり ・ヽL´ ぴメ|‐ゞよ団|,甲 ■りこ薦 L
ロニ‖ぃ ヒがヽミ1■ 4り」

(Serum)。L“耐|。1供換ひ (Ch・ E)勇二JI Jメ1僣メi尋饉 鵡■
③

6、)い|(WHO)～ユが代t“い
´  (PhOSphate Buibr pH=7.3)μ 墨_」IJ押 |ごぃ(2.25 ml)とすムJ・ ｀

(5,5- こ轟 国I JJに ぃ (50 μL)電 ■tttJ υい |ヽ」

(10 μL′)J(0,001M)_が♪ Dれhio… 2,2-bis nitro benzoic acid“ D恥 Bヾ")

。(VO■ex Mixcr)こ メ ljい が tヽi,・ヽ 山LJ劇 lt゛ ｀ヽシ ´ ィJみ 一 ひ

■出い (3 mi)げり|れム´ひムJJ(1)ひ 0メ|い (2 ml)早コ ・́Y

(Acetyi thio u"l-^.,Y1 6rLJl A e4 pL) 4l

3島 ■メ岬1」ふ 3・り´。(0,06M)メ♪ chdhe bdide Ac.S.Ch.1)

(412 nm)ぃ、メJメヨ《」=げL｀ |ね園1亀Ч _Jぃ ざ)加 し́|,パ Aり |

評j増 1押腱
"夕
螂い、り'げ由 |ぬt411Jは内|ょ出伊」Lぬ 出X瀕

Rヽ
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le■

(l び Lぬ わ Lじな (lmり さ壺げ Lゝ 16。Lllン (l μmd)c井出げLi許

.μmo1/3 min/ml)

■___轟l tAllJ⊂卜」L」 |
JJぅメt」J勢 夕L― ヤ こ り よ L心 ユ ″ (1)勇 Jり響 |口Sン メ 墨 ´

:」口|よ 国 |― J宅 玉 Jメ町 ,|。分 メリご り 』 む Jυギ |ど

〔〔〕〕
II「,IsH.N2114 』

号計
ユ> 〔〔

')I:[,だ

NH―NH2

(1)

Lバ ■3)ミ

「

“ォ
ロン■ Ⅲ IヽR」IJム、(1)´D メヽ|"墨 エリ

ニ…二(NH)`nメ■ ユ"oうoメ 亀ゝ J`(3450,3550 cm‐
l)、い(NH2)AC"螂

.(3350 cm‐ 1)

← (́1)■も■ンよLめユ ″ ‐ ェリ山ぃメメ墨 ´』も‐J
~:井 バ J闘 』Jlミ ‖

“

ム 。分 メリ嘔ふ ごLJJゃい J

(2)

山ヽ υさずい,(C.H.N.)心
`」

|ナat」|に即三.3却 |●ぃメ lt´ ハヽミ.1ェリ
(Li,V.― 亀_Jが 、ミ・ヽ `■ ヽり劃 山Lり|.IJ可り`[(1)´りJり」串|(♂ し倒 υ辱―お |

_.」 ム. JごL●メユit'い、。K2)´り Jリコ |♂ し倒 (I・R.)」1猛 iり ViJble)
」FムJ(3450,3550 cm‐

l)ヽ い (NH2)をメ郵 コ 1ぅo“■ ル ゝ .|“ミII.R.
ム‐ ち 夕 |れ klじユ 桂 脚 |(oH)め巡 Jり早 |を弁 ふ メ L。り 亀ゝ
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# ;r-*l ,:r*5 ,r*.,i 6yi t$,! d" .J:jr:tisr+li cx iiial liv3' rol3n 1.p"i J'$ii 4-tJ:

― Ĺ“L 0し」ツ||IJ““

(3380,ヽ ヒ 6「I12)をメ轟 Laり 凄 ゝ J(3550 cm・ )工 ■い釣
|をメ螂

。(1310,1540cm・ )｀ iCLム なヽ ゝ
`■
(N02)t_"ン1」“

さり .■夕 ,ヽ3420 cm・ )

」→。Jヽ■ 中→メ I JJ脚|が 。い」 山メ L(U.V,‐VLibL)」
1塩 i函

・♂,ハ |」出 り1亀出 ぃ 凸 t44(COttugadOn)Ⅲ国 |

12(a‐d)]曲出島出為J峰j諄|`´IJ」lc■舅 (1)´J8J■

The physical properties for compounds [2 (a-d)]

2(a― d)

ColnP,|
|

R rno p.
一闘
一‰
Ｙ

.:..|1

M.,F.
C.H.N. analysis

C%calc.
(fOund)

HCp/O calc。

(fOund)

NO/O calc.

(fOund)

2a
l

l

OH
1 230‐
232 75 C14HllN30S

62.10

(62.45)

3.85

(4.08)

15.12

(15.61s)

2b is-ll, l2-13-245t-l 70 Cr+HrzNqS
62.35

(62.68)

０う
、フ
′
ａ
「

(4.47)

20.10

(20.89)

zc iso,izss-:szII
90 CrqHroNqOzS

56.25

(56.37)

3.20

(3.35)

18.15

(18,79)

2d |

|

1 222‐
224 65 CrqHroN:S

65,35

(65.88)

3.70

(3.96)

16.30

16.66

ヽA

|

|

|
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p(a_d)]由 11・ |・●:嗅鯛|“|コlc■J(2)Fも 」J■
The I.R.and U.V._Visiblc spcctra for cOmpOunds[2(a‐ d)]

「
~~~~~~~~

|

l 1430
1460

1420

1440

７

８

８

１

３

３

j xo, j :ozo 2970 745
υ(N02)
1310

1540

一 ´ (Cho E)ヵル IJメ 1僣」i神饉 許 もメコ 1凸ぃメ |メL
(Serum) gt *rll p.r

cJS ci eS JJ=^ & l, ,DMSO .+r^il al,,ri.,L crt+S-,^ll Ci^> 4+ll i
―:(3)ごJ却|ひ 1ヽ・スタヽリタ、井 i脚夕 |″Jiょ LメL社 lυさごヽも 。こSン

2(a‐ d)

世三二_I萱霊壼控霊
1豊

%"|‖露
|

17401で釧
)

l 
υNH2)|

750 3380
3420

UV

315.5

342   1

258
264
320

11

1   2b 1620

1疇:|
i  371  1
317 1



評 勇井コIJメ &Ⅲl■J神 饉 夢 )JJj靭tJ脚|い
枷 |ご■

'|メ
J■ ,燕 れ lυ

`

_ぐ 出い Lし 心り ||・ い

い 与」 ぃ
場■ JJバ ヽい 1醐・

1..A∬
で■ 夕 (3)´J JJ■

|         |            ● ｀

空 旦 鯛 撃
■メ1戸 %■脚IⅢ

「

瓦戸T明 昨ヽヽ‐Ci10酬 p-hydroxo benzaldehYde-2-

跡
　
一
．

i benzothiazolYlhYdrazones

∽ NにμO、
p-amino benzaldeh,vde-2-

benzothiazolYl h

[100X

89.90

80,30

63.18

benzaldehyde-2-
benzothiazolyi h

(Ch.E`)″ ゝ ユ|よ (3)」J撃
|ひ ムヘふメ IJ山い メ |。ゝ メ Lれ |り。

ハ 点

こ ハ 」メ ニも ・(In VLrO)りい り|■メ
|ひ いメ L(Serum)。 ロ ソlo。 よ“ ひ

尋腱 こが ´ ハ・
山い ジJIがさ(4.5× 10‐

2_4.5X10・ 7M)。
中し な

ミ`1…]3SIJ」

と こLね卜出も
1■∴ムh3。口 |が ミヽヽいしごメ 16´Jた耳コ |ヽLllが

ミヽlJ oJ。 もナ ■」ツ|

ム
`,、

ルとl■ こヽ」ムリ詩劇|ごチヨ
|い
(1・ 25 ml)ど こメリ岬 |おし出|い (l ml)

出ム_,二岬 ■、押 |ム■劇 |が ■ L‐ 。J劇 |,メ |ひ
去ヽ スヽ
3/ユIJげ」|ゝ 1甲い じ■

心」国|やふ り出 J二月 1諄
ハ lヽJ岬 |ぬ口 |かミlJ oJも がムLい 神 国 |なりし墨

―:」国|

椰 16。日|が ミ`1・ Hい 神出 |

l=」ギ 出|%

AL∴ム〕ぃ園|が ミヽlJ● J。 神国 |

ジ1地 ズ≒詳 (Ch・ E.)JIデ」 神
い 許 (DMSO)_ヨ |メL Llυう́

。り)″メツ1神腱げLメタツ麺ヴi彎共■メL

げ Lあ うメ饉 」脚 |■ナ ン 'ふ
ふ]螂 工 |メ 出いッ メ Lれ |り。´ 区

一 :えJtt J」却 |.|“ ″ 区 Jぬ 岬 ■JL」|と■=Jり
～
♪ |」い

・ヽ 、

p-nitro benzaldehYde-2-
b enzothtazo I Y I hYdrazo ne s
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Ⅲ
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|・

"

■メ|メL(■舅(4)´」JJ■

p―HydroxO benzaldehyde‐ 2‐benzOthiazolyl hydrazOnes(2a)

Cヽデ冊〕ヾ=CHく
([2)卜
OH

Inhibitor Conc. (trI)

None

「二」三II可匡≡:T軍「

V3min
Activiち =

InhibitiOn%

69.2

64.8

61.7

0.575

86.3

1.750

2.000

2.175

■メ|メL“〕(5)´υ」J■
p―Amino benzaldehyde-2‐ benzothiazOlyl hydrazOnes(2b)

C｀デN「I―N=CH≪≫剛2
l hhわ詭Or c。.ι oり

Enzyme Activitl'
1/mν3min
5,325

1,050

1.675

InhibitiOn%

0.0

80.3

トーー+署器ト
2.850 62.0
2.350 55,9

2.675 50.0

5.675

0.775

lrJone

4.5× 1

I 4.5 x 10-'
1   4.5X10・

4.5× 10‐
′
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一

尋

一

二 蝕 型

颯 叫

一「
~~~面薦~~ |~  4.97 __月――一端「
~~~再

F而
~~|~~… ~雨 ~

喜 耳要Fl‐再幕
|――一精五百

~~~甘~~~255~

(rr J.P-t *lljs ,jrL,i p.!l "dllri crb dsi*t.:sJi+ll 'l' i3i'ult uii- "rel-9i (.pr; ..,$u i*t;l

.'*r.r $i.l .re'.r gt"*r)l p't 6J'a"

q$J.ll -,-" 
U C*-s (6) #t d$+

p-l{itro krenzaldehyde-2-b,enzothiazolyl hydrazones (2c)

48.70

卜I二十
=♯
――

■メ|メL(■,(7)´」JJ■

Benzaldehyde‐ 2‐ benzotlliazolyl hydrazones(2d)

Inhibition O/0

70.80

0.0

1   4.5X10

2.451

4,200

4.375

I InhibttorConc.(M)
EnなⅢe本 Ctivit,

「
――一面高5~~
「
‐~~~~~~幕

、百
「

~~

喜   I: 2.625

2.100

1      4,5× 10‐

1.5)く 10‐

39.24

65.98

63.55

41.67

1     4.700     1______ 34.73 __」
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"‐
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↑112
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ソ
理

'-- N";-N'l-l

(Cho E.)JI僣 」 為摩 尋 lc■舅 :(2)ユ
Lミ A

ご J(NH2)1こ メ ‐ り尋 メ |め≦ J」響 |を ,‐ 3分J`メ |ム‐
し い り

ム メヽム、1^rd,一^げJヴ。3-■ げ |→レ出|°ゝ鮮1督』メ|メ3(2b,2a)ぬいメ
|

:.iL ;.,. L .i5-ej}gIl J.-Ul j+-9s,.l rrt J,! .Jr-h 1.^. Im2 a:J-=J (Protonation)

β歩 鋼 JIよ■ 曇 井 調 ♂ uぃり融脚
IC爆 国 a`"囀 |をy神 J Im2」りJや り|

olへlJ。こメ (Cho E.)Jl oりヽ出ノ』も (C=0)ty‐ 」 じゝい脚 |

。J夕|ジ輛 ♪ 、小 メ|ジ却 |

れ |ジJ.｀ ▲́ な ミヽtⅢム1～メ轟1山いメ|‐ 」Ftt t4.♂島 iJ藤iジ

ご藁 ぃゝダ)ェコiJメ |は戸 1ゝ甲国 (InhわれOrs)山喝ぶ い |｀ミtJ●争
ム こ
ダ _ご ば L山 Lも メ翁魁 ≒メ 場 |。 (Pい 」 ° し手メ ´ ヴメ

」
鮮押
1出い メ |

いし」う」3鼻 ン出し,刑 |ご
“
♂|(NH2)が l`tかり(OH)占ぶりυ囀|

・膠Jtt J国 |がメ 1許 辞 メ メ
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