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Immunological Responses on Toxocora Coti
II The efficency of Egg Hatching Fluid and The
Products of T. cati and Leonindin the Protection

and Heterolegous

Vol. 9, No. l, l99B

and Toxascaris Leonina
Larval Excretorry Secretory'
of Nlice Against Homoll.ous

IBRAHII{ SH. AND ABID AL-WATIAB B. AL.KUBAISI
Department of Biology, College of Education for Woman, University of Tikrit. Tikrit .
Iraq.
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T919cara cali ;rrrll .ttji-C ,.JjllYl {ijl})t il-lt-r Li.r+_,I, _-_ii JiiL i-l+ fu-,,Lr"lr o^ j,j+

Toxascaris leonine;:3rJl i:t-6;:J :r/ ii 6. o).;Jl L!:1.!_, ,,,r:.U LL-l: aj qi-.ll: et+;r qf L !"+Jt

Jl LISl-^tl ..,1r l:.ll u'b-9;+ .1, n; aLc.; :.a (a J+-,tt 4-c a.+^: ;-:-tl!. gEil lc, or Jl_tsI) 4JUJ !,isj ej
uL. # (/v , ,t a) 4+l.lJl -;. 6 i* .sLr .-ii= .i)l*i,jr "!rrr ., Er-lr ,J*iil diL el 6;;} .L"J+ illi^jr
.., irir 

"islr i.-"i-]t, 6UJ$ iJ jtlYt Ljllyl etrji .-,fi- t^+ .I leonitp itL d (lvr,: t) .-t-. cati

e:l:xl-l'J*iiil JaL- .st.'l'.ltonina e:(l,tt,tl)T.cati 'or3rrL*:rL(lr,r,.y) c:;..I,tr.iyi ,"r,1r.Jrj*
$ d.Jull g'. r:!n*,-'i;- Cr)-;,.jIJ,"'i:.U ,_!ilr +riJl 3I-. Cati -c:_9r n8,,).r9,_;:# Uljylj rijllyt
7. ' 3-i+iYl 3r-.r.lt 1jl-!Yl L jllYl eirul-r ,J*iijl 9L L). &:;r T. leonina. .si ;;,r,; .ir e4Jr .-,tJ,=

.; rl+"tt 6;.b- g. {-;tioj-I, .-'i. '- :i rgEjjt ,.,. .r t*.+ .rl .4411

ABSTRACT
Comparison between egg-hatching fluid (Ertr) and excretory-secretory products

(ESP) of foxocara cqti larvae collected from in-vitro culture media inoculated
intramuscualarly and intraperitoneally with their corresponding of Toxascaris leortirm rn
inducing protection against homologous and heteroJegous doie of eggs shou,ed that the
(Em) introduced intramuscularly provided the maximum protection of 7to.44oh tn T. cctti and
7649% in T. leonirra whereas the (ESP).lntroduced intraperitoneally induced themaximunr
protection of 68.020/o tn T. cati and 82.99%o in T. leonir:a. The EHF and ESp of.Z call
introduced intraperitoneally as well as intramuscularly, provided better; otection against I
leonina than did the corresponding EFIF and ESP of the latter against T. ccrti Nl valuse were
calculated in comparison to control groups. 

,-tr 
j, 

...
:

INTRODUCTION organs causing visc.eral nrigrans (VLVI) &

T.. cari and r. teottitttt ui. .on,n,,r,, il'l#":lt"r1:';:1,::: "'."',lji,T,o::ll,,:;j
netttatodes of cats and cats and dogs inrmunity to reinfection [ 1,2,3,4,5].
respectively. The mature eggs of both ,"vorms Reviewing the literature on the potent valuse
are infective to a variety of,paraienic hosts of the arrtificial immunisation with various
including humans where they hatch in the preparation; of antigens, it appears that many
intestine and the larvae migrate t6 various authers showed the superioritii oIESP andt

【
ヽ



Ibrahim SH. anl Abid AL-Wuhuh B. Ai-Kubui.si

EHF in inducing protection againsr Ascaris
suum f6,7,8,9,10, i 1] Toxocara cani,s

L7 ,12,13,14, l5].
In this paper, trials were made on the

advantage of EF{F and ESP of T. cati and I
leotrirttt, as antigens in artificial immunization
of mice to reinfection with eith", hornologous
or heterologous dose ofeggs.

NIATERIALS AND NIETHODS

Cats were caught, brought to the
laboratory, dissected and the worms were
collected, identified and seperatedto T. cati,

.7'. leonina Eggs were extracted according to
the method of I l6] Maturation and
incubation of eggs were carried in
O.iNH2SO* rvith antibiotics (Penicillin,
Nystatin) at a ternperature of 26"C for 25
days. They were estimated on the basis of the
averaqe egg counts in 0.025 ml drops of
appropriately diluted egg suspension. This
counting lvas usually made in l0-20 drops.
The appropriate nuntber of eggs \^/as

administered in 0.3 nrl volurne through a

stomach tube.
Llatching of eggs was cione accorCing

to [ 7] method, the larv'ae were removed by
centrifugation at 1500 rpmi2nrin. The
supernate treated as hatching fluid and the
larv'ae grown in-vitro using culture medium
199-faetal calf semm-antibiotics (Penicrllin-
Streptomycin) according to [18], then the
culture media for each species were
collected, the .!.arv'ae seperated and the
supernate ruirs lyophilized.

Extraction of larvae tiom the organs
(stornach, intestine, liver. lungs, kidnies,
spleen, brain and muscle carcass) of mice wrs
carried out according to [19].

The following expierments were
perFornrrC.

Experinierrt (1): 20 albino nrice (BALB/c),
6-8 rveeks old, divided into equal four
groups.. ABCD They were dosed
intramuscularly,A and C rvith 03 ml EFIF
(equivalent to the products of 1000 T'. cati
eggs) B and D w'ith 0.3 ml EHF (products of
1000 T. .leonitto eggs) after 3 weeks the

groups recieved 0. 15 ml simillar dose and
two weeks later, the groups A & B
challengeC orally rvith 1000 T. cati eggs and
the groups C & D with 1000 T. leonina eggs.
All groul)s were killed on day 8 post-
ch;"',lenge, dissected and the larvae in various
organs were extracted and counted.

A Zno group of 20 ntice treated
simillarly except that the EHF was given
intraperitoneally.

A 3rd group of l0 mice, 5 of thenr
challenged orally wit,-, 1000 T. ccttieggs and
the others with 1000 7: leonina eggs treatej
as con:rois.
Experinrerlr. (2): Similar to erperiment (l)
except that mice were recieved ESp
(equivalent to the producis oi500larvae) in
the lst Cose and hlf the quantiry in the 2nd
dose.

RESULTS

Acrluired immunity (protection) is
expressed as the 0/o reduction in the tota!
numver of larvae in .,,arious organs of
imunized mece in comparison to control
group.

Experiment ( l) mice were responded
immunclogically to intramuscular and
intraperitoneal dosing of [. cati &'1. leonina
egg hatching fluids against homologous and
heterologous challenge dose. it appears that
inocularion of EIIf intramuscularly provided
better protection than intraperitoneally
against homologous dose of T.cctti and I
leonirru. Tie protective value in comparison

rto control were 70 44oA,76.49% respectiveiy
where as the EHf inoculated intraperitoneally

:. provided protectic\r1 of 59.1 l%, 73.28%
respecrively

EF{F of 7'. cati eggs offered more
protection against I'. leonirm than did the
EFIF of'the latter against T. ccrti, whether
inoculated intranlLlscularly or iniraperitcn-
eally. The protective value w.ere 76.610,,o,
82 0lo against 73.28o,/o, 48,8996
respective!y, (Table l).

Table 2 shor.ved the results of
experinrent 2, the ESP, unlike the EHF
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produced more protection when dosed
intraperitoneally than intramuscularly and
equall to 68.020/o, 56.360/0 respectively for
T.cati and 82.99o/o, 77.3}yo respectively for
T.leoniila. Again, ESP of T. catiproduced
more protection against challenge dose of Z
leoi;ina eggs than did the ESp of the letter
against T. catieggs in both intramuscular and
intraperitoneall inoculations. The correspond-
ing values were 58.39o , 82.08o/o-ZOo/o,
49.41% respectivelv.

The distribution of lanae in the
organs of immunized mice did not difler lrom
the control groups except they were fewer in
number.

DISCusS10N

The reductiOn in the number Oflan/ae

in the irllmunized rnice in cOnlparisOn、 vith

the cOrresponding cOntrOls are used as clue

おr the deve10pemcnt Ofacquired ilnmunity

This is simple mcthOd and fO1lowed by many

authers[2,3,4]

The hatching ntlids of bOthア ]εα′ノ,7:
′ご0′7ル 7α were found irnlnunogenic thOugh tlle

results reported by authers are controversalin

this respect[20]bund that saline extract Of

disintegrated   eg3s  Of  ガ じゞαノ・′、ゞ  ∫′′′〃7′

inOculated  subcutaenously ぃ/as etlective in
reducing the nlisaration oflaⅣ ae to 509も and
inhbit the grO、 vth Of459/6 of thelll,、 vhere as

[21]wOrking With И、℃α′・,ss′ /′′′77 rCpOtted

that inoculatiOn Of etract Of disintegrated И.

5′′′′″7   eggs   intraperitOneaHy   was  nOt

immunOgcnic[lo]On the Other hand,お und

凛∝濯
SvttTttliF意

営:n∬

竃ま鷲
S二

:営翼躍
2birl甜

1『守:電

:llll:[llhet[gS ialht」 |:偽 :ll:#ll「:IFI:
EHF is nOt

The enbciency of ESP ofbOth 7:ε α′′
,

五ただン7ノノ7α   in  prOtectivnd  rnice  agai1lst

hom010gous & hetero10sOus inた ctiOns are

difncult to cOmpare、vith the restlits repO「 ted

by other authers 、vOrk‐ in3 0n′ 4.、、′′′ノ′7,0「 7:

σα′′′.,[6,9,11,12]This nlay be due tO the

Vol. 9, No. l, l99B

variation of the culture media used irr in-vitro
cultures, the techniques of the culturing,
numver of larvae, method of inoculation and
chemical nature of ESP, on the other hand, it
is difficult to correlate the ESp of iarvae in_
vivo 'uvith the corresponding ESp collected in
vitro, this may be due to the difficulty in
creating the physiological condition needed
by the larvae outside the body of the host. In
addition ESP collected tiom culrure nredia
may contain somatic antigens resulted from
autoll'sis of the lanae.

The protection with EHF, and ESp
against heterologous dose dr_re to conlnton
antigens betlveen the trvo wornrs.[2,23,24].

Finally, both EHF and ESp produced
promising results & require more work on
their chemical nature, purification and more
accessn'lent in laboratory anirnals.

T'able l: Protection of mice immunized .,vith

EFIF of T. cctti, T. leorristct,

administereci intramuscularll,',
intraperitoneally, then challenged with

homologous, heterologous dose of t
eggs and killed on dav 8 posr-

haH

(x)Average number of lan'ae in T. Cari conrrol (l l g)
(x;Ar,erage nunrber of lan,ae in T. latittitro coutrol
(l r7)

3

n

Imnruninz.ing
dose

EHF

challenge

dose

nlature cgg

Arcrage No. o[Lanac96
protcctiorr

Intra11lllSC‐

■lari、

rntrapcnto-
neaIlr'

T.coti T.cati 94

7011(る

130

5' 11ツ 3

T. cati 7'. leonina 85

7961シら

75

8201(1/。

T. leonina T. leonina 98

7619ツ3

174

■528%
T. leonina 71 εα√′ 111

732896
163

4889%
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Table 2: Protection of mice imnrunized with
ESP of T. cati, T. l+yortina adntinistered
intramuscularly, intraperitoneally, then

challenged with homologous, heterologous
dose of eggs and killeo on day 8 post

r\iAveragc numbcr o[ lan'ae in T. Cati control (3-l-t)
i\lAverage nunrbcr of lanac in 'l'. lconina control
, --l i )
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ABSTRACT

This investigation was carried out on 2i5 cases of dermatopnytosis in Basrah district.
Tinea pedis rvas found prevalent among other dermatophltosis (314%), follorved by other
skin fungal infections, tinea cruris (31.2o,/o), tinea corporis(2.3 7o/o), and tinea capitis (107%).
On the other hand. Epitlernro1;hylon floccosl//r, was the perdominant causatir,'e agent isolated
afiorn (34.0%) of cases. follorved by other dermatophytes, Trichophytoil mentagt'ophytes
(24 6%), 7-. rubrum (23.3%), fu{icrosporum ouclouittii (7.4%), fu(. cani.s (3.70,6).

INTRODUCTION

The mycotic infection of skin and

nails could be caused by dermatoph).tes. as

well as yeast. The etiology'of infec-tjons

caused b1' dermatphy'tes are species of the
genera Trichophytorr, Iipiclet'mophytotr, and
Llicrospontm [-i] tvtanty fbctors inf'luence

fungal growlh, and spred of ring worm
infection in man, among these factors are the
virulence of th apathogen. The resistance of
ht host to fungal invav.':n and hte
microenveronmeni conditioir- v., here the
dermatophl're grou,s I i 2].

Studies in different pans of iraq were
carried out on dermatcphl,sosei [2.i0,14].

Since, no inFormations on
dermatomyccses in Basrah are'avaiiable, this

study is intended to shed some iight on the
prevalence of dermatophytes in this region.

J\IATERIT\LS AND NI ETHODS

Two huncir.,l and fifteerr cases ol
male patient olvari. rs age groups suffering
from dernatophytosis were studied.

Laboratory.,diagnosis included direct
microscopic examination of KOH snrear-
scraping tbr fungiandor culture identiircation
of the causative agents on sabourauds
dertrose agar (S.D.A ) nredium containing
chloramphenicol and cycloheximiCe [3] The
identitrcation of gro',ving dernratoph,ltes rvas

based on macroscopic and microscopic
characteristics I I 1,6. ii.7.i.

6
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RESULTS

Types of dermatophyte infections are
shown in table 1. There was a great
pecentage of tinea pedis (34 4%), followed
by tinea cruris (31.2%), tinea corporis
(23 7%), and tinea capitis (19J%).

Epitlermophl,tort floccoatnr was the
leading causative agent, since it rvas present
in (34 O%) of all cases, followed .by
Trichopthytt>tt mentagt.ophyes (24.6%), T.
rtrbrtrm (23.3%), lvfiu.osportrnt ctuclottintii
(7.4%), M. gl,ytseum (7.Ooh) aod lv{. canis
(3 7%), such rsults are shown in table 2.

On the other hand, age distribution in
dermatophyte infections was shown in table
3, it can be seen that the majority of
dermatophytosis cases were in the age groups
of 1 I to 50 years, r.vhile the infestation
decreased in other age groups.

DISCLISSION

In Basrah, no dara are available on
dernratophytic infection, tlrerefore this srudy
r,vas for:nd necessary, althoLrgh ft,,v reports
were published from other parts of the
country [2,10,14].

In the present study tinea pedis was
prevalent among other dermatophytosis,
'*hich constitute 34.4% of the patients wiih
this infection. [8] found that l4o/o of hte male
patients of Bangkok was inftcted with tinea
pedis.

This investigation isolated many types
of dermatophytes in various p€rcentag?s,
Iitidermophyton .floccostrnr is a leading
causative agent of dernratophyosis and tbund
in Qa 0%) of cases, which is the same result
shown by Rook ( 1979) [l 3], other studies

| 2] fbund that 'l-. nrerttagrophl.te:; and fuf.
cryrl.l' are the most contnton species causing
classic tinea corporis and capitis. [9] noticed
that the high incidence of dermatophtosis
car"rsed by T. mentLtgt'oph1,tes inBarcelona.
Other inr,'estigation tbund T. nrlsrum and 7.
yerrtlco.tttfii are the most cause c]f infbction in
dift'erent parts of the world [1,5].

The dermatophメ es Vanes accOrding
to the geographical area and their spectrurn is

changing in cOurse oftinle[4]

In our study、veお und that rnen aged

bet、veen ll t0 50 years are nlore susceptible

to dermatophメosiS,because mav be these
ages was active younger men,  so their

contact 、vith infected persons and causative

agents that fOund in externalinvirOnment are

highly probable NsO this age groupsis the

most energeHc[8]MOst dermatOphytogs
cases are chronic cOmnling l・ Onl poor hygien

and low sOcial cOnditiOn, 、vhere infectiOns

suspected to be  spreaded   ]3esided, the

spores Of dermatOphメ es are vew resistant

and can survive in d「√and hOt cOnditlons for

4-5 years[11]other studies from vaned

countries have repOrted that the 14-year― old

children  Or   yOunger  ones  are  inOre

susceptible tO tinea capitis,but adults are not

commonly amected[10,16,15]ヽ lean age Of

patients 、vith  tinea capitis 、vas 13 1 year,

」nea cOrpo面 s19 2 year[5]

In cOnclusiOn, 71″ 7ピ〃′[■81・9′′りノヽご.ゝ, ■
″′♭マ

“
7,こ /bcCθ,″7,M audouinil,M

,Pゝ θゞご′′″′ and ■`_ εα″ノs is the rnost causes
ofderinatophytosis in Basrah(Iraq)In n10St

cases, the transnlissiOn ofthese infectiOns are

by direct cOntanct bet1/veen healthy persOns

and inたctel persons Or infectcd livestOck
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V nqrys and cllntcal tbatures in pat ents
Dermatophytes No Of

cases

Tinea
capitis

Tinea
pedis

Tinea
cruris

Tinea
corporis e

b{icro.sporunt
aruknrirrii

′０ つ

一 4 74

lt4. cani.s 8 6 つ

¨ 37
M・ 螢 や 、

'ど

″7  _ Ｄ́ 4 ′０ う
′
¨ 70

I richophystott
mentagrophyte,s

う
，
一Ｄ つ

一 28 S 246

T. rttbrttnt 50 30 20 233
Eoutlerntophytott
floccostrnt

う
Ｄ

つ
／

う
‘ 46 ″

Ｄ 340

Total 215 う
０

つ

″ 74 67 1000
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Table 2: Causat and cli fea

Table 3:RelatiOnship bet、veen clinical features and ages Of patients、 vith derlnatophyte
inたctiOn
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r:.i rl .i, .,jq;Sl JrlJl i Lil, .r1*:f irf ;l .,,i ;, -l*! L+
.d-r ', r oc 3 ','1r L"d Km

ABSTRACT

T rvo forms of glucoamylase proo"ced by local A.spergillus nlgel strains have been
isolated and purified by chrornatographv on DEAE-sephadex ion exchange columns. The
purified enzynte was lound to posses high degree of purity ',vhen analyzed by Disc-Gel
Electrophoresis, and high performance LiqLrid Chromatography (HPLC). T'he two fornis uere
difl-erent in electrophoretic mobility. but have the saine isielectric points, and optinrai
tentperature rvhen starch was used as the main substrates: Knl values of th two glucoarnylases
were 0.0(15 N,I and 0.055 M, respectively.

一
‐
―

INTRODUCTION

N{icrobii,i enz-ymes are frequently
used in several food industries e.g. dairy.
fruits. baking and alcoholic products. Sucn
enzymes are highly demands by the starch
industry in order to produce various tbcd
ingredients namely dexlrin and syrups of
_eiucose and maltose Il] Occurance of the
arnylolytic enzynies, inainly cr, p-amylase and
giucoamylase, idl bacteria and fungi is ,"vell

known [2] Amy'loglucosidases (elucoanrvl-
ase) catalyze the stepwise hydrolysis ot'cr-
I,4-links in starch and oligosacchariCes
releasing p-clucose molecules fionr tire
nonreducing end, the ci-1,6 branch links are
less hydrolyzed [3]. Optinium tentpelarure
frequently used for arnylase pi'oduction by
tungi is 28 "C [.1] While little has been
foccused on the production by therrnophilic

fungi [4,5] Fergus t6l reprored the
proCuction of exiracellular arnylase b_v l9
isolates of thermophilic fungi. Glucoarlvlase
(ct-1,4 glucan glucohydrolase E.C. 3 2 i 3) of
A.spergillu.s higer which have been isolated
and purified by chromatography on DE.{E-
cellulose ion exchange colurn,r (7; The aint
ol this nranuscript is to investicate
glucoamylase enzyrne secreted b,v local
.4spergillu.s tiger strain. It was also purify
and studying the activir)' and physicai
properties of such enzymes.

t\'L{tE RI.\ L AND N I ETHODS

The enzyrne glucoamylase w.as
isolateC from local A.s1;ct'gilltt.s ;rlger. strain

t8l
Solid ammonium sullate was used up

to 80% saturation. The precipitate was
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redissolved in deionized water and desalted
on sephadex G-25 column (2.8x90 cm),
eluted with deionized water at a flow rate of
50 ml/hr. The parially purified fractions
containing both glucoamylase and cr-amvlase
were collected, then loaded on DEAE-
sephade.x A-50 column (2 8x30 cm)
equilibirated with 0 02 N{ acerare buffer (pH
5 6) Elution was carried olrt by linear
gradient concentration of NaCl (0-l M) in the
same bufler at a flow rate of 30 ml/hr., eluate
were collected in lOml fraction. Hydrolyzate
was separated into two peaks.

Protein Estimatiorr
Estemation of protein ,,vas perforrned

according to the method of Lowry et. al.[9].

Assay of Glucoarnylase:
Glucoamylase activity was determined

by Benkataramu et. al. [10]. The reaction
mixture containing, 0.2 rnl of enzyme
solution with 1.0 ml of 10lo starch solution in
0.01 N{ acetate buffer (pH a.5) was incubated
in a water bath at 40'C for 10 nrin Reducing
sugers released were estemated by Somagi
method [l l] One unit is defrned as the
quatity of enzvme produce one prmole

glucoamylase/nrin

Assay of Anrylase Activity:
One ml of enzyme was incubated with

5.0 ml of 19'o starch solution in 0 0l M
acetate bufler (pH a.5) at 40 "C, 0.5 ml of the
reaction mixture was taken, and added to
(N/500) iodine solution. The iiange in color
was obsen'ed and the time required for the
turning into red color with iodine was
recorded follorving the method nrentioned by
Welker et.al. [12] One unit of amylase
activity was defined as the quantity ofthe
enzyme that change.the l2 developing color
of the reaction mixt,,tre into basic red in the
condition for l0 min. .

Polyacryllnr ide Gel Electrophoresis:
It tvas perfbrmed in 7.5%

polyacrylamide gel at (pH 9.a) in tris-glycin
butler according to Davis method [13].

S DS-Polyacry-lanr id e Gel Electrophoresis :

Sodium dodecyl sulfate
electrophoresis was carried as described by
Weber et.al. [4]. Known molecular weight
proteins were used: lvlacroglobuline
(170000), phosphorylase (97000), Bovine
serum albumine (66000), iactate
dehydrogenase (36000), trypsin (20000)
daltons.

Isoelectric Focusing:
Isoelectric focusing was performed

accorCJng to Vesterbexg and Severson
mehod [15] High performance Liquid
Chromatography (F{PLC): Saccharide
composition of hydrolyzate soluble starch
with purified enzyme was analyzed by FIPLC
using polygosil 60-10 NH2 column, Eluent,
acetonitrile: water 65: 35(v/v), flo'uv rate 3.0
ml/min., detector zu(401 X7)

In all analysis presented in this paper,
soluble starch was used as a substrate. The
Km value and V,,, were calculated according
to Hanes plot [16].

RESULTS

The enzyme was precipitated in 80%
saturation of ammonium sulphate. The
desalted enzyme was loaded on DEAE-
sephadex A-50, gave two peaks, fraction I
and fraction II. The glucoamylase and cr-
amylase were not separatecl fi'om each other.
Active fractions from I and II rvere separately
combined and hydrolyzed against
polyethylenglycol '(lvfW, 20000) for l8 hr
The protei: ,was applied to sephadex G-100
(2.8x13Ocm). Elution profiler was shown in
Figure L.- Active fraction of F-l is (Fraction
B) ivas pooled and referred as purified
glucoamylase l. Elution prof,rler fronr fraction
II, shown in figure 2, was pooled and
referred as purified glucoamylase il F-l and
F-lI gave a single band on polvacrylarnide gel
electrophoresis as shown in FigLrre 3 The
specific activities of rhe puritied
glucoanrylase I and I[ were increased up to
26 and 30, and the yields were I 5ot'o and 120,6

respectively (Table I ). Optimal tentperarure
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for each purified glucoamylase I, II was
found to be 60 "C (Figure 4). Heat stability
for glucoamylase I, II were found to be 50,
60 'C, respecri!'ely (Figure 5). Optimum pHs
of glucoamylase I, II were tbund to be 3.5
and 4.2, respectively (Figure 6). The pH
stability of glucoamylase I was 4.0-7 0, and
glucoamylase II rvas 4 0-8.0 (Figure 7). SDS-
polyacrylamide gel electrophoresis gave
single band corresponding to a nrolecular
weight of glucoamylase I (76000) and
glucoamylase II (86000) (Figure g).

Isoelectric point of the enzyme was estimated
to be 3.77 as shown in (Figure 9). High
performance liquid chromatograms of starch
hydrolyzate w,ith both glucoanry.lase, which
have the same patern of products i.e. glucose,
as shown in Figure 10. As shown in Figure
I I the Km value of glucoamylase I, II were
found to be 0.065 and 0 055 N{, and V,",
found to be 2 55x10'r ;-trnole/nrin-riml-r and
I . 08x I 0--'ptnrole/min-r/ml- I respectively

DISCUSSION

Two lornrs of glucoanrylase fiom the
wheat bran and soluble starch cuture of local
A.rpergillu.s niger strain were isolated by
procedure including fractionation with
ammonium sulphate, column chromatography
on sephadex G-25 and DEAE-sephadex A-
50, and on sephadex G-100. They were
designated glucoamylase I, II. Each
glucoamylase was homogenous as.judged by
polyacrylamide gel electrophoresis, SDS-
polyacrylamide gefelectrophoresis. Ryzkova,
et.al. reported that Aspergillu.s 5ru'umori var
kawuchii produced three forms of
glucoamylase. two forrns gf glucoamylase
have been pirrified by cromitography on
DEAE-cellulose ion exchange columns [17].
T',vo forms of glucoanrylase fiom the ,"vheat

bran culture of iVhrcot. rorrxitrtttrs were
isolated t6l The nrolecular weight and
isoelectric point of glucoamylase I (76000)
and pH 3.77 respectively, and those of
glucoamylase II were (86000) and pFI3.77
respectively, was similar to that of llhi:o1ttt.s
\p. [5] Lineback et.al. reported thar l.rp.

l/ol. 9, No. I, l99B

niger produced two forms of glucoamylase,
the isoelectric point was found 3.4-4.0L7).
The formation of p-glucose as the soel
hydrolysis of soluble starch by both enzymes.
Both enzymes readily hydrolyzed soluble
starch con', erting it almost quatitatively into
glucose. The complete hydr<;lysis of starch
strongly suggests that the enzynte has the
ability to cleave cr-1,6 glucosidic likage of
higher molecular substrates. Km values of
glucoamylase I, II sere 0.065, 0.055 lvl
respcctively. It mean the gluc,:amylase II has
more aftinity for low concentration of
substrate than glucoanrylase I. Fror,, these
experimentla results, it is appearent that two
fornrs of glucoamylase form local Asper.gilltr.s
niger strain resembled each other in certain
enzl,matic properties, although they were
diftbrent each other in the optintum pH, and
molecular weight, Km values aflinity tbr the
substrate
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Table l:PL:rinCation

B) Protein was estimated by the Lowrv ntethod.
C) Specific activity was calcurateci as A/8. referred to hose of a_amylase.

A) Glucoamylase activity .uvas determir.
measurement of the erythro point.
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Purillc:rtion

step

Volume (ntl) Total activity,

'"\) (units *)
Total

PrOtci【lB'

(11lg)

SpccI「lc

activi卜・(C)

(unitS/nlg
protcinヽ

Yicld

(%)

100

Fold of

puriflcatioll

l卜伽d… 1000 110000 132340 106

| (1ゞ書|;1:。 1_
860 109892 31558 ０

０ 858 D

(53000) 1333) (11 1ヽ
Scphtndc、

G‐251
62() 5,978

(25630)

l1500 519
(222)

168
,()0ヽ

DEAE‐ Sphcdi、

A-50

Fl
41328 3968 1()42

(235)

323

(73)
F2 90 267,0

(1250)

1886 1420

Sephadc.r C-
t00
Fl 10 21560

(0)

６́

2`

F2 10 16880

(0)
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Fisure l Elution pattern ofthe GILiCOanlylase l on sephadex CJ― Loo colullln chronlatosI‐ aphy

ゃ一ヽ Glucoamylase acti宙ty,o― OD at280 nm o一一o Anlylase activity

Figure 2: Elution pattcrn oiihe glucoarriyli ti:ll on se;;hitdox C-100 coluntn chromatograi;ii1'

; Glucoanri'lase activity, &-o OD at 28tJ nm
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Figure 4: Efftct of temperature on the
activity of Glucoamylase.
The glucoantylase was measured at
various tenlperature in 0.05 NI acetate
buffer (pH a 5)
o--o Glucoamylase I
c--t Glircoarnylase l1

\d<
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o
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, .a .....4, ...
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Figure 6: Efl-ect of pi-l on glucoanrylase

activity the enzy'me activity was

nleasured under the standard assay

conditions, pH 3-., C.05 I\'1 acetate

buft-er, pll 6-8, 0.03 N{ pliosphate

birtler, pLI 9-1 l1 0. ir\.{ glycine buft'er.

o--o Glucotrrit),lasc I

e---ro Glucoanrylase 1 I

` 、 _49  50

Figure 5 Efltct of ternperature on the srebility
of Glucoamylase.
The enzyme was incubated fbr l5 min in
0 05N'l acetate bufler (pH a 5) at various
temperature.
o-o Glucoantylase l

1l*T" Glucoamylase
*roo
>r

o
a

i :i:
d

rE

Figure 7: The enzyrne was incubated for 24

hr at 30'C in butler of various pHs.
o--o Glucoamylase I

.-D Clucoarnylase l l
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限

(") (')
(r) (z)

Figure 3: Disc electrophoresis of purified glucoantylase I and I l.

Sanrple protein (l00pg) rvas applied to coluntns of 7.5o/o polyacrylamiCe gel rvith pLI 9'4

buffer sysrem. e t..tiof,-froresis-was performed at roorn temperature tbr 90nrin with a constant

current of imA per coiunln. Protein in the gel was detected by staining rvith funido Black

l) Glucoanrylase I

2) Glucoaruylase I i

tr)電 in i`■ ■Litor  20100

lat‐ ta=L・  `lchidrc9cnaSe 36500

91uしユlntc dt,hメ ±o9α、こSe 55100

Ph()Sp11。 rylこふc b 97`100      ,

nocコひ〕l戯知lifl 170000

f igure [i: Scparatiort of the polypeptide chains of dit]'erent llroteirrs in SOS polyacrylernide gel
elecrrophoresis.
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Figure 9 Isoelectric focusirtg oIthe purified Clucoamylase.

Isoelectric focusing was pertbrmed according to Vesterberg and

carrier ampholytes (l lOml) with a pll range lrom 3-10 was used.

tbr 24 hr. 500V for 2.1hr, rvere applied to the column at 4"C and

fractions. o-o gltrcoamylase activiry, o_--a absr:rbance
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f igure I l: Eilects olsubstraie conccntrations on the tbrriratron o+'product by l. nigar
Glucoanrylase l, ll.
The nrixture (25nrl) crrnrairlir)g 0.i u,/nii of botir glucoarny'ilsc i (135 Units), glucoarrrylase I

(90.2 Urrits), 5rnl, 20 nrl of varicus concentr:ration of solubi., starcl: (0.02-0.1b?i,) in 0.05NI
acetate buffer pFI 5.6 rvas incubarcd at 40'C. ;\tier reaction tinrc (5.i0,15,20 min), 5 ml of
reaction solution are r,,'ithdrai.vn and pcured into Sonrurgi soluiion ar:il tit:-ation rvith 0.005N1

NazSuo-. soh..tion
l-r Glucoamylase I

r-{ Clucoanri'lase II
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Some Helminth parasites from Geckos in Basrah, Iraq

ISII{AIL A.W. AL-HADITHI AND NIAJYDA I. ABDUL-}TAJEED
College of Education, University of Basrah, Iraq.

(Recic、 ed scpt ll,1993:Acccpted Dcc 12.1993)

4,ハ刈 |
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,デ |ビル こ
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戸

J■』ひ工IJこ」げい|」 (ThySaiOpterddes SP Thdanders midpsae,PhavngOden lae宙 cauda)

・JメIJ`ナ Jメ ふ≦ Jキ」・ゝ レ■」(Dゎ10pメ idiu甲 ,Olい)亀■メ |

ABSTRACT

Three species of geckos ',vere exanrined for helminth parasites in Basrah, Iraq. They
were infected with three species of nematodes, (Pharyngoden laevicauda, Theiandors
micipsaae and Physalopteroides sp.) and one cestoda species (Diplopylidium nolleri). Trvo of
them recorded for the first tinre in lraq.

INTRODLfCTION The discribed species of helminths
were illustrated by camera lucida and

Lizards are prevalent in Iraq Il]sonre identified.according to YamagLrti 16,7] The
of them live in intemate association rvith nran. ldentltlcatlon was confirmed by the British
and their parasites have been studied in iVluseum (Natural History) London. The
various parts of the world. Few studies w.ere Lizards were identified by the Natui-al
done on Lizards in Iraq [2,3,4,5]. As no History Museum, Baghdad.

previous report available concerning the
parasites of Lizards in Basrah this RESULTS AN-D DISCUSSION
investigation was devoted to studv the
helminth parasites of geckos. Three nematcde species and one

cestode species \.vere recovered lrorn lizards
I\TATERTALS AND IITETHGDS 

;:iilff|., [[rJ: 
i) rheir svsternatic

. Ceckos, 80 Henridactylus favivirids(rr,
30 Hturcicus(2) & 30 dymnoda'ctylus,ti Nentatoda
scaber, were collected during it',. p.rioitio* Fanrily Oxyuridae

. september, 1989 to july 1990 from Basra6 Pharyngodon laevicauda Seurat, 191.1

re-sion. The animals killed by chlorofbrm, and Thelanders micipsae Seurat, l9l7
then dissected. The digesstive tract of eac6 Family Physalopteridae

host was removed and. opend in petrides6 Physalopteroide SP.
'containing normal saline. Helnrinths were Cestoda
presen'ed in 709/o alcohol and cleared in Family Dilepididae
aactophenol Diplopylidium nolleri (Skrjabin, l92a)
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P. laevicauda (Figure l). Oxyuridae
Female 3.32mm long and 0.29mm wide.
Esophagus 0.32x0.04mm, with psoterior
bulb, excretory pore postesophageal. Vulva
0.29mm from the anterior end, eggs
elongated 0.124x0 033mm narrorv and
operculated at each end. Male 0.95mrn long
and 0.09mm wide. Esophagus 0.20mm long
with one pair of sissile papillae. Tail 0.32mm
long. It recovered from the rectum of Turkish
gecko, H. turcicus, in range of l-5/host and
ratio of 5 lenrales to one male. This species
was recorded from Hcanthodactylus blancii in
Algeria [7]

Thelandors nricipsae (Figure 2)
Oxyuridae. The body in borh sexes tapers at

the extrimity. lvlale 2mm long and 0.3mm
wide Esphagus 0.44mm long. Nerve ring
0 l2mm fonr tiom anterior end. The posterior
extremity ended 3.5mm long and 0.55mm
wide. ESophagur 0.9mm long. Nerve ring
0.l3nrm from anterior end. Uterus tubular
and coiled 4 times around the esophagus.
Vulva l.Trnm from the anterior end, eug
0.07x0.04mm.

It rvas recovered from H. favivirids
and G. scaber in range of l-12l host (Table
l). It was recorded and pescribed in Nineva

t5l with range of l- lO/host from
Cyrtodactvlus scaber. Genus Thelandors also
recorded fronr H. flaviv'irids and H. persicus
giving and incidence of infection l3 and 9
respectively [3j. l'. alatus, T. nricipsae, T.
cinctus, T. kasauli and T. cameroni were
recorded from Egypt [8].

Physalopterloides SP. (Figure 3).
Oxyuridae.

'.' t' .,

Table l. Percentage, mean number and range
Hosts 1-H. favivirds, 2-H. turcicus 3-G. scabar.

Male:5 7mm long and 0 25 wide Esophagus
・0.37mm divided intO twO parts Tail cOnical

cuⅣed ventra‖y. NeⅣ e ring 0 25rnFn frOnl

the anterlor end

Femalei 10 37■ lrn 10ng and 0 31rnln 、vide

Esphagus 0 31 mrn long VL:lVa in the anterior

half of the bOdy situated O.78nlin from the

anterior end  lt 、vas recorded  frOm the
stomach OfH turcicusin range of4-95/host,

the ratiO was 6 femalest0 0ne male LaⅣ ae

of this species were found encyst in the body

cavity ofthe hOst The parasite was recorded

■om Dヮ ophis pragnus in china[9]and■ Om
P.llicanda frOm Australian lizards[lo]

Diplophylidium nolleH cysts were

distributed  in coe10nl, on alimentav canal

and liver Of H  favivirids irhe size and

number diRtr frorn one specinlen to another

The number of lan′ ae inside the cyst ranged

fronl  l-20 1aⅣae The dianleters of cysts

ranged frOn1 3-4 2nlnl  The number Ofcysts

ranged from 5-200 with nlean 40(Table l)

卜lolan and Saeed(1986)found l-3
1aⅣ、′ae in each cyst and the ranse ofcysts

not exceeded 50 per host,、 vhile Rahen10 and

Al― Hayali[H]bund these lavrae in lraqi

snakes butthey did not obseⅣe anc●ySt whh
more than onc lava D【 lolicH waξ recOrdcd

in dog and fOx,in China,and ldia Palestine,

Spain,Egypt and Turkey[9]
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nlean of

parasite

25
20
40
25
40

range

l-5

1-4

1-12

4-95

5-200

host

2

-)

I

I
I

Parasites No
exanl

No.
infected

O/
/O

inlected
Pharryngodon laevicaude 30 ′０ 533
Thelandors micipsae 30 ll 366

80 ′
０ 700

Physalopteroides sp. 80 10 125
Diphopylidium nolleri 80 42 525

20



/r_ル「″ゴ
“
″∫ルピ1・

“
I Sci

REFERENCES

1. Khalal K T. Reptiles of Iraq with some
notes on Amphibians Al-Rabitra press
Baghdad 96pp (1959)

2. Marinkelle, C.J. and Al-Mahdawi, S.K.
Trypanosoma turcici Sp.N
(Trypanosomatidae) from the
mediterranean gecko, Hemidactylus
turcicus from Iraq. Bull. Not. Hist. Res.
Cener. 7(4).73-79 1980

3. Al-Bar,vari, S.E. and Nassir, J.K. First
record of ten species of helrninthic
parasites of vertebrates in lraq. Iraqi J.

Sci 29(2): 1-18 1983
4. Ivfolan A.L. and Saeed. I S. First record of

Diplopylidium nolleri Skrjabin, tgT4
Cysticercoid fionr Iraqi snake and Geckos.
4th Scis. confer. Scin Res. council Bio.
Sci. 5 .252-216 1986

5. Hassan, I.S. and Abdullah I.A. Hetminth
parasites of the digestive tract of Lizards

Vol. 9, No. I, 1998

in Ninevah district. J. Educ. Sci. 9: 87-gg.
I 989.

6. Ymaguti S. Systema helminthum Vol. I l.
The cestodes of vertebrates. Intersci. pubt.

New York. 360 pp. 1959.
7. Ymaguti S. Systema helminthlum Vol.

i I l. The nematodes of venebrates.
Intersci. Publ. New York: l26l pp 1951

8. Belle E.A. Helmith parasites of repiles,
birds and mammals in Egyp Canad. J.

Zool 35'163-160 1057
9 Wu H.W. and Liu C.K. Helrnihological

noes. Sinensia, 11: 397-406. 19,i0.
l0.Jones H.l. two new species of nematoda

(Spirurida: physalopteridae) frorn
Australian Lizards (Reptilia: Scincidae:
Gekkonidae). J. Nat. Hisr l9'. t23t-t131.
I 985

ll.Rahemo Z.I.F. and Al-Hayali K.A.S.A.
New record of a Dipylid cysticercoid lrom
an Iraqi snake. Delivered to 8th
conference of Iiaqi sociaty for Biological
sciences 1985.

一一

，

、

21



lsmuil A.llt. Al-Iludithi anil illuj-y'ilu I- Ahilul-illuje*l

|: Ｄ

０

一
¨冨

Ｗ
Ψ
Ｙ
‐

ｃ‐

鳳
鵬
鰤Ａ

ヽ
ヽ
「̈ヽ
い
‐キ‐

l〔
'lご

lよ

Figure I Pharyngodon lavicauda

A,B: Fernale anterior and posterior and C: rVkle Posterior end, D: Ov'um
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Figure2: Tlie ladors micipsae
A,B: h-emale anterior and posterior eni C, D: Nlale anterior and posterior encl.
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Figure 3 : Phi'saloltteroidus clryoplri"l
A: Antericr end B: lvlllc posrerioi'-C: O,,e
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‐en characterized Extent Of hybridizatiOn、 vas
greater with A23 VerSus XP25 0r XP!l192 When PEG was used as fusOgen 72 celllines were

prepared ttOm sdected hybnd dOnes,twO Of them(MO-1&MO-2)were descHbed in this

study Hyb百d ce11's dOubling tinle(28&275hお
「 MO_1&MO_2)、vas hisller than parcnt's

(23h)Their r"iStance tO drugs(卜ITX,5-BUdR,&CAF)as measured by maxinlum tOlerated
concentratlon 、vas again higher than parental ceHs Tlle kavOtyping analysis Of eniarged

lleterokaryOns revealed the missing oF 34 ol■ OnlosOtteS(1 7 pairs),rnoSt Ofthelll are those Of
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Rodent Fibroblast

Skin Cells"

- : INTRODLTCTION

. Sornatic celi hybridization has been
adopted as a powerful technique to study
carcinbgenesis via the genetic behaviour of
chrcmosomal (1) (2). Successful isolation of
hybrids has not been always, possible due to
inherent.biological and technical Cifficulties

(3) Ho.rrever, cell ir,_rsion in culture, rvas
greatly enhanced b,v the use ol inactivated
Sendai virus (4) and poty ethylene gll.col
(PEG) (5) as fusogens. The detection of
proliferating hybrici in mixed parental
populations depends on specitic and eflcient
selective systenl. The HAT sysrenr of
Littlefield (t) has ben w.iCeiy acceptecl It
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relies on the use of two salvage pathways for
utilization of purine and pyrirnidine when the
de novo DNA synthesis pathway is btocked
by anrethopterin (lvlethotrexate). Parent cells
are incapable of using one of the pathr,vays

due to deficiency in either HGPRT
(hypoxantheneguani ne phosphoribosyl
transferase) or 'iK (Thymidine kinase)
activity. The heterokaryons results from
fusion of HGPRT and TK cells witl have TK
from the former parent and HGPRT from the
later and will, therefore, be capable of
sustained proliferation in growth medium
supplemented with hypoxanthine,
amethopterin and thymidine (HAT) which
represent a fully selective system . Moreover,
ability of some hybrids to resist Ouabain
proportionally more than their parents
improved tangibly the diflerential selectivity
of this system . The airn of the present work
is to isolate and characterise a hybrid fiom
somatic cell fusion between XP (Xeroderma
pignretrto.ntm), a UV-sensitive human skin
neoplasrns (6) (7) and rodent fibroblast (Az_,

& Wgih) relatively'resistant to UV radiation
(8)

IVTATERIAI,S AND NIET}IODS
l-Cell Lines : The Az-r and Wg3h, are

fibroblast cell lines derived fronr
chinese hamster DON (9), and were
obtained from Dr. J. Boyle of Christie
hospital Encland The A23 cells are
deficient in thynridine kinase activity-
(TK) and, Wg3h cells ai'e deficient in
hypoxanthine guanine phosphoribos,vl
transferase(HGPRT;, acrivity The
Xerule-' tn pignrentosttm XPzs, and
XPrrrrz (denoted UV-sensitive little
boy);., -w'ere both obtained as

monolayers fiont Dr. Scot of Paterson
Laboratories, Christie Hosptial,
England .

2-Virus For Cell Fusion : batches ct'sendai
virus (Searle Products lor Research)
were partially UV inactir,.ated r,,,irh

20 000 HA unit/ml in Earle's BSS
containing 0.5oA bovine serum
albumin (BSA). Virus propagarion

and nlaintenance 、vcre perfornled in

anantoic cavities Of hen egg according

to Steplewski&KoprowJer(10)It
was stored active at _76°  C in sOlid

COt and inact市 ated with β
PropionolactOn  inlmediately before

use

3‐Chemicals &卜 ledia:Cheinicals were
``AnalaR''reagents supplied by BDH

Chenlicals Ltd Foetal bovine serunl,

“宙rus &myco plasnla screened''was

supplied  by  Flow Laborat01ies

Lyoph‖Led tvp●n(WO■ hingtOn
Blocheinical COrporation N J USA)

Punne&pydmidine,L Amino acids&β ―

propionolactOn (Sisnla Chenlical COrp

LondOn) Radioactive isOtOpes frOin Radio

Chemical Centre, Amersham, England
Stocks  and  experirnental  cultures 、vere

maintaincd in  E)11lbeccO's 卜(OdiflcatiOn of

England Minimal Essential Medium(H),

supplemented with 13% FBS, 50μノml
streptomycin sulphate)Dista PrOducts)&l

Ⅳνml(500μノml)benZyl penicillin(Glaxo)

This mediunl was denoted 13 Dヽ fEヽl Thc
mediunl  used br hybrid selection ぃFaS 13
,D市IIEⅣI  supplemented with lk lo‐ 4 

、1

hypoxanthine,   4x10‐
7   1bf  alnethobterin

(MethOtrexate, LedeJe Labs),and iklo-5
thymidine  This mediunl、 =as denoted iIAT

Ouabain added tO  HAT nlcdiじ In in flnal

concentration of lxlo‐ 5 M and lx10´ 6 NI and

was refLrrcd tO as HAT― Oua-5&IIAl・―Oua‐
6,  respectively    /ヽ1edia and bioche ticals

were stored at 4° C whilc stOck sOlutiOns&

HAT selective chemicals,twpsin and― were
stored at‐ 14° C

Cell FuSio「 ]&Sclcctioli Of IIvbrids

Celis were han/ested in+PBS‐
~ and

diluted lxlo6 ce‖ /rΥll   The standardぬ sion

mixture cOnlprises Of i nl1 0F 106 ceH3/each

pare減 ,and i n1 0f inactined宙rus(300
HAV/ml)  It Was maintaincd at 4° C fOr
10nlin 、vith OccasiOnal shaking tO facilitate

PBS-: Phosplrlrc bulTcrcd saliirc u.ithout CaCl; &
lvlgCll to pre\.cnt cell attachmcnt.
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viral adsorptiOn by cen menlbrancs  Ce‖
s

were then itsed by incubation at 37° C fOr

::認Lg:五。nWtteぶ ;亀s』露 鷲 TH解

:II謂顎 ::r需 l鴇 |:1織 婁 帆 ::
day  inteⅣ als  until  hybrid c10nes have

established

Plat魂尾liinlittTfiI書:iIIIIなli[
selective media

KaⅣ otyping Analysis

ChroinosOrr16 pr61artttionζ 、vere rnad`

l:乳試ぶ≒n翻縁ム∬磁黒『富:ettI

(0 06 μynll)for 4-6h Celis then were
haⅣested、 vith 0 10/。 t「ypsin

After ren10va1 0flnedium,cells、〃ere
treated with KCI(O o75M)&inCubated fOr

8‐ 10 rllin at r00m temperature before

treatment with ice cOld ixative(etllanOl i

acetic acid 3:1) Samples wcre stOred at_

15°C お「 70 min fOl10Ⅵ ed bv 2 washes with

fresh ice― cOld 6xative Preparation OFslides

were accOrding to Hsu(14)and Tgio and

Levan(20).Air dded preparations were
stained using 2%Giemsa stain fOr 5min at

roonl teftlp

△utoradiOqraphic Studies to Demonstrate

HeterokattOn Formation i

A dip coating nlethod(13)using 3H_

thynlidinc labelled XP」∫&xPll192 infuSiOn
with A2S Or Wg3h was adOpted iFlthiS wOrk

The fate of parerlt  cens and nuclei 、vas
studied   by , ,ヒ ltOradiOgraphy  15h  aner

attachnlent in HAT―Oua media        ‐

RESULTS AND DiSCusS10N
Blo10gical ChaFicterization i

l― FrequencY Of hvbndLA籠 On:Lヽ
expected that  hybrids fOrnled due to

ilsion between the twO parentt are
HAT+Ouali The■ equency of itsiOn and

hence efRciency  、vere estinlated iOm
number Of ciOnes appeared per ttsiOn(as

Vol. 9, No. l, l99g

initial number of cells brought together
for fusion was 1x106 cell,/line) . Table I
shorvs these values w.hen two fusogens
(Sendai virus &. pEG) were used
Apparently, no fusion was detected w.ith
Wg3h cells However, Az-, gavc
frequencies of 0.3 & 1.6 with Sendai
virus as fi:sogen, and;Z.l and 4.2 with
PEG Totally, 74 cell lines lvere
prepared from isolated clones and they
were denoted tMo-l up to Mo-7.1 Two
of these (Namely N{o-1 & lr,lo-2) rvere
randomly selected for further
characterization studies (Table 2) .

Cell Lines prepared from these clones
were denoted Mo-1, Mo-2----lvto-74
lollowing the author's name Further
studies were carried cut on N{o- I (an
isolate from crosses betw,een Xp25 and
A2-r and lvlo-2 (an isolate front crosses
between Xprrp: and A2_,) . Vlo-2 h1'brid
shor.v high resistance to drugs Oua
(4%). BUdR (74%), i\{TX (66'to) &
(94) However, IvIo- I w.hose responses
to these drugs vrere much similar to \,lo-
2, has shor.vn a higher resistance to nrost
of these drugs from its boih parents
(Oua 44o/o, BUdR 309/0, lviTX 7Jo,,o, and
CAF 999'0) .

Table I . The average number of colnes
(hybridization) per trial plate (efficiency) of

ciosses between XP and hamster cells

a. b. c, d=nunrber
groups.

of isolatcd cloncs uithin tcsted

rAbbrcviation 
of author's naurc to lacilltate rhc

identification of this hi brid for intcrnational usc

I"ttsiorr
N() (lrosst s Sentlai vinrs

1 1`)2`｀ Cl・ .｀ 2`311

\ P:.r'cr..1,' 0.3(6)・ 1(21)
\Pr r rorver.\\'q3h

1ヽ)1:lo2ヽ Cr Aぃ 1.6(15)C t.2(tz\'
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Percentage viabilities of parent &
cell lines gro\!,n in presence of

envelope . This was taken to indicate that
hybrid nuclei formed at mitosis occurring l5h
after cell fusion . A similar finding with other
hetrokaryona was reported (15) .

b- Kary.otype analysis : typical chromosome
spreads of metaphase arrested XP, Wg3h and
Az-, cells are shown in Fig 2, 3 & 4,
respectively . XP is a diploid strain (Zn:
23), A:-, an aneuploid strain (2n+2=241un|
Wg3h is (2n:l l) The karyotype of hybrid
clones N{o- l (identical to lvlo-2) at passage 5

is depicted in Fig. 5 36 chromosomes can
only detected with ar least 17 pairs are
missing throughout h..terokaryon forntation .

It is worthy to mention here thar difliculty
was experienced in obtaining good
chromosome preparation r.vith this hybrid
Perhaps, due to low passage number which
impose physiological (and probably genetical)
heterogeneity to the popirlation. The exact
chromosome pairs missing in these
preparation can not present be diagnosed due
to lack of specific chromosome markers.
Horvever, it can be postulated, using visible
chromosonre analogy as a feasible nrarker,
that all hyman chrontosonies are antongst
those r.vho are missing. Such high
chromosonre loss were also, reported in other
interspecific hybrids ( 16) ( I 7) rvhich may Cue
to excessive radical segregation ol hybrid
chromosorles. The preferential loss of human
chromosomes on the other hand, rvas also
reported by other workers (17). Alternativel1.
phenotypic characteristics associatecl, with
hunran chrornosonres persisted in interspecitic
hy'brid cells e\,'en r,vhen all human
chrontosomes had apparently been elirninated
(18). This which may be due ro murarion in
structural gens(s) during fusion ( l9) or
translocation throughout miner chronrosomal
rearrangentent In either case, this hybriC can
still provied worthy tool lor genetic mappinu.
Further phenotvping characierization
especialiy radiation response & repair is
therefore essential. The modes number r.vas
36 (ivith 2.-s s.d,), Suggesting that iV{o-t is
product of tusion between one Xp35 cell and
one Azr ceil i\1o-2 ho*,ever rvas similarly

Table (2)
hybrid

ditttrent d

2- Criteria indicatins hvbrid fornration :

Primerely, the presence of human
chromosomes were checked using
chroniosome banding technique (14) . It
reveals the apparent absence of such
chromosomes More test ho* ever are
needed to confirm this finding as the direct
demonstration of the hybrid karyotype has
not been possibie due to the lack olsuitable
chromosome marker Furthermore, our
comfirming experiments using'H-thymidine
labelled XPi cells priop to fusion had also

showed the apparent lacking of hurnan
chronrosonres in hybrid cells tested .

To confirm hybridization rhe followingtest
wereperformed, .-)
a- Autoradiographic test : microscopic
examination of,; autor-adiographs (Fig i)
depicts that sonre nriclei hive'fused to form
heterokaryons with an intmte contact
between nuclei sug,qesting a pre nuclear
fusion phase Few prophase nuclei
containing labelled and unlabelled chromatin
were seen appai-ently, unseparated by nuclear

i: XP reprcsc ul -\'crodcrnta pigtttanto.s ulr cclis of
XP:* & )G111e1 .

工
一
‥
ヽ

1lJ

A-Parcnt cclls lgqg1lrg! Vi abi I i t_r'

lr{cdium & Supplcnrcnt XP3.. XPr rrs: A13

13 DMEM 883 90.0 97.0

!-'l Dtv{EM+Oua( lxl0 )M)

+IJLIdR(l{)p/rnl) 280 36.0 +9.0
+MTX(lal0'"M) l+.6 230 250
+CAI (4rnM) l.-5 ′ｂ I r.0

B‐ II、
.brid Ccns Perccrrtasc Viabilitv

Mediurn & Srrpl.llcrncnt Mo-l %, Mo-2 | tY,

HAl' 962
FLAT + Oua ( l\ltr'5M)

主BUdR(30μ ノ1、 1ヽ) 420 ll
r t'gI]]-\[I]o_ ,)8. 8 6t.0 ′

０

+CAF(ln」V) 9■

*%o difl'crence tioru parclt's respousc .
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cells tionr HAT- -Oua. clones of ito_t in
comparison to A2-, and Xp cells (Fig. 7 &. g
respectively) . it would be expected ti'at such
enlargement is due to inclusion of
extracellular materials . A similar observation
was also made by Harris et al. (l) . The rate
of growth and doubling tin-.e of parent cells
was 23h. Doubling times of 2g &'27.5h were

A l-M u sia n si r i.1: a 1. g rr.

accounted to be derived flronr fusion betr.veen
XPrrrqz and Az-r cells.
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, FIGURE LEGENDS

Figure I : Microscopic photomicrograph of
heterokaryons containing Ar-, nuclei
(unlabelleC) and Xp nuclei (labelled)
follorving PEG in,Cuced cefl fusion
detected by autoradiography. Cells rvere
fixed l5h after the fusion (x 260 and
x680)

Figure 2 : Diagrammatic illusrration a typical
chromosome spread of, lVletaphase arrested
XP cell (?n:23).

Figure 3 : Diagramrnatic illustration oi a
iypical chronrosome spread'N{etaphase
arrested Wg3h cells showing 22

chromosonres (x 1700) stained with
Giemsa

Figure 4 : Diagrammatic illustration of a
typica! chromosonre spread of lt{etaphase
arrested Az., cells showing 24
chronros.,ares (x i 700) stained with
Giemsa.

Figure 5 : Digrammatic illustration of a
typical chromosome spread of Metaphase
arrested Mo- I cells showing only 36
chromosomes.

Figure 6 : Phase contrast photornicrograph of
cells of lvlcr-l (or lVIo-2) prepared from
clones grown in HAT-Oua-5 mediunr.

FigureT&8:phasecontrast
photonricrograph of cells of typical Az: &
KP from clones gror\ n in I 3-DlvlEN{
nredium.

-4.
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Wheat(7レ :ごicrr″′sα rliソ′′″J.z)and BrOad Bean(レクCliC/ab″
).
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ABSTRACT

An experintertt was conducted in 1992 at Al-Qadisii,a University, Biology department
to deterntine thc eflect of both soil texture and seedinq depth on growlh c.iteiions of wheat

!: " ailcl broad bean plant. The design of the experiment was 2x3 factorial. Results indicated that
rT heat and broad bean responed diftbrentl1, in some criterion to soil textlrre and seeding depth.
Percent of gernrination of rvheat was not highly aflected bl,soil texture but seeCing aeptfr rvas. rather ofl important in this case. The nraxinrunr was at 6 cm depth and thtrs recom,:nded. The
interaciion betw'een soil texture and seeding depth of broad bean's percent of germination
indicated the inrp;'rtance oiboth factores. Deep planting decreasecl plant height oiboth piant' { tYpes Unlike broad bean; leaf untber of wheai ,uu, [ighly affected by deep seeding. Soil
texture and seeding depth seemed to have an eflect on stem diameter and root itngth olboth"' 
plants

INl'RODUCTION

It has beerr agreed photosyntheis is a
key roie in a cood srand esiablishnient and
cropr productiv'ity of anl crop. r\nd tbr this
reason it is inrportant to have a seedling
emerge and begins photosynthesizing as soorl
as possible after sowing. An imponant t'actor
in seedling emergence is the length of the
coleoptile and epicotyl. The latter is thought
to be _tenetically fixed, [1,2] And thus, it is

important to have th'e epicotyl and coleptile
enrerge tiom the iop soil to begin
photosythesizing and producing a successful
seedling anC consequ:ntl;' a strongly, plant fbr
better crop productiorr Since the epicoty.l and
coleptile lengths ai'e g.;ricticlv tjxed it seerned
impractical to so!\ sc-e,iS at unnecessary
depth.

Deep sowiitg would make it
irnpossible fbr the ccleptile rcr reach the soil
surface, r.yhile shallorv sorving would expose
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the young growing points of coleptyle and
epicotyle to the erratic nature of
environmental factors and in both cases
percent of germination and characteristics of
the resulting plants would be aftbcted.
Morever the bulk density of hte soil (loose
versus comoact) was found to affect percent
of germination in compact soils is reported by
14,5,6).

Thus, it . is likely that soil texture
would favor or unlavor percent of
germination and seedlin3 characterstics, by
mechanical impedance to primary root and or
shoot penetrations.

Wheat and broad bean are two
inrportant crops in our region and a succesful
germination w'ould require the preperation
for aproper bed depth and soil texture to
enhence better stand and crop productivity.
[7] found that sorving wheat seeds at depth
greater than 7.5 cnt decreased percent of
germination. t8] concluded that seedling
emergance of wheat was decreased with deep
sow'ing 95,45, and 0.0% at depth of 2.5,7.5
and 12 cm respectively. Unlike pleint height
steanr diameter of wheat was increased with
deep planting [9]

The purpose of this study is determine

An experiment was conducted in
November 27th of l99Z ar Al-eadisiya
University to determine the eflect of soil
textLrre and seeding depth on grorwll
characteristics of w.heat anci broad bean.
Three soil textures were involved in the
experiment; sandy, clay. and mixed (i.e. 50?i,
sand and 50o,/o clay). Soil propertie: are
further describeC in appendix (l). Three cicprh
of planting, i, 6 and l2 cm were involved in
the experiment. The design of the erperinrent
was 2x3 factorial and eacli treatrneht is
considereC as a cornbination of soil texrLrre
and planting depth The experimental unirs

were prepared as follow,: Five kilogram of
each soil texture rvas placed in pots size
30x30 cm. Seeds of faba bean and whear
were sown at depths of 3, 6 and 12 cm.
Three pots rvere prepared (replicants) for
each treatment combination. All pots were
placed in well areated field. The pots then
recieved an equal anlounts of r.vatering in the
first two weeks and then at weekly intervals.
The two plant types were analyzed as two
separate experiments. The Duncan lvlultiple
Range test at 5% level was utilixed to
determine treatrnent etJbct. Criterion under
study included the followings.

Perecent of Gernrenation
It was recorded 25 days after sowing

for broad bean and continued for
approximately l2 days, r,r,hile that of vr,.heat,
the percent germination was recorded l0
days after sowing and continued for six days.

Stem Height
A regular ruler was usr:d to nleasure

plant height of both broad bean antj u ireal
plant. N'feasurements rvere taken flonr the soi!
surface up to the plant top.

Root Length
A single por (replicate) ivas randor.rly

chosen from each treatment ?r jhe end of the
experiment and its soil rvas removed. All
plants in the pots were..ta(en inrrneadiatlrv to
the laboratory cleanded and washed and their
average root iength were taken ancl recoi-ded.

Nulnver of Leayes Per plant
Nunrber of leaves per plant rvas raken

cne moth after sorving for wheat and a r.veek
later for broad bean.

the eflect of soil texture and seeding depth on stenr Dianreter
percent of germination and seedling It w'as measured by the use of vernier
characteristics ofrvheat and broad bean. eight centen)eters above the soil surface for

broad bean and i-4 cm above the soil tbr
IVIATERIALS AND i\IETHODES wheat
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RESULTS
Percent of Germination

Table I presents the eflect of soil
texture and seeding depth on germination
percent of both broad bean and wheat. The
data indicated that soil rexture did not effect
germination Percent of wheat plant. However
in sandy soil wheat had 4o/o increase in
percent of germination compared to clay and
mixed soils. There was a signiticant
interaction between soil texture and seeding
depth when testing percent of germinatin of
broad bean (Table 2). The highest percent of
germination was obtained at 6 cm depth tbr
clay soil In sandy soil seeding at depths of 6
and l2 cm had a better percent of germnation
than those at 3 cm depth.

Plant Height
The eflect of soil texrure and seeding

depth on wheat plant height is presented in
(Tables 2 and 3) and thrtse of lava bean is
preserrted in Table 4 !\rheat planr w'as taller
r.vhen planted at i and 6 cm depth cornpared
to l2 cm. Also the significant interaction
bet.,veen seecling depth and soil textrire
(Table 3), shcwed that in sandyand niixed
soils, plant sorvn at 3 and 6 cnr were taller
than those so!!n at l2 cnr depth Wheat sorvn
in clay soil sliowed no diilerences in plant
height obtaineci fronr sowing seeds at deprhs
of 3 and 6 cm r,vas taller than those planted at
l2 crn depth (Table 4) Anci rhose planted in
clay and nrixed soil ',r,ere tailer than those
planted in sandy soil (Iable 6).

f,eaf Nurnber
Numb'er of leaves fbr u,heat plant rr,as

higher when planted at 6 cm depth compared.
to i and l2 cm (Table i). And those olbroad
bean (Table 4). leaf nurnber ,.r,ere statisticall'v,
equal at b<xh 3 and 6 cm depths and rvere

Vol. 9, No. l, l9g8

higher than those obtained from 12 cm depth.
Soil texture had no effect on leaf number of
broad bean

Stem Dianreter
Stem diameter of plant was heigher

rvith increased depth oi ptanting ( 12 cm
compa;:d to 3 and 6 vm) Table l. Soil
texture did not affect stem diameter of wheat
(Table l). Broad bean stem diameter rvas
highest at 12 cm depth compared to both 3

and 6 cm depth nlanting (Table a). Soil
texture significantly aftbcted stem dianteter
(Table 6). The highest stem diameter were
obtained rvhen soii type was mixture of both
sandy and clay soil (i.e at the mixed soil) and
the lowest was at the sandy soil.

Root Length
Unlike broad bean no significant

interaction rvas found of wheat. Root length
of wheat rvas decreased rvith increased depth
of planting (Table l). The highest roor lengrh
was obtained at the shallorv planting (3cm
depth) and the low.esi was at (12 cm) Soil
texture haC influilced root length (Table 2)
Root srere taller at sandi,. soil cornpared to
both clay and mixrure soils. Sirrnificant
interacticn w'ere fburrd (at 0.01 ler,.el of
signitrcance) betrveen soil texture and seeding
depth w'hen testingt for root length of broad
bean. This interaction (Table 5) revealed that
no difference in roor length was obtained at
the clay and mixed soil textures at all deptl:s
studiecl in this experimenr, r.vhile those
planted in sandy, soit, the shortest root lencrh
\,\'as obtained .at ll cm depttr. lvloreover
wh.p root length obtained ftorn sand1,, clay
and mi):tes soil \vere compared for the
individual ciepths includeci rvas alrvavs higher
than those obtained from clay or nrixed soil
(Table 5)
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lameter and root wheat

Seeding
depth cm

Percent
germinatioi:

Plant height
(cm)

leaf number Stem

diameter
(mm)

Root length
(cm)

う
Ｄ 55 55BZ 566A 255B 155B 644A
6 8888A 548A 4_00A 161B 5 94AB

つ

一 2000C 252B 222B 320A 522B

yrrssピ″/.И .′4.α″″月′A・″″′F″∴

Table l: Effect of seeding depth on, percent of gerrnination, plant height, leaf nqmber, stem
diameter and root len.qth of wheat

Z:l"-Icansincoluntsnotsharcingthesanrelctterareoirr.'enrii

Table 2: Eft'ect of soil texture on percent of germination. planr height, leaf nunrber, stern
diameter and root leneth of w'heat olant.

Z:N,Icansincoltrrrrsnotslrlrcirrgttrcsa,.rcr.trcrarediifcrcntatsy,,le,ffi

Table 3:Eミtct OFthe irlteraction bet、 veen seeding depth and sOil texture on、 vheat plant height

Z: Capital alphabet for rertical nrearrs and srrrall alphabet foi hori,,:nral nreans
r': lv{can sepcration in rorvs and colunrns is br.Duncan multiple range test. 596 ler.el

l'able 4. Eflbct of the interaction between seeding depth and soil texture on gernrinaiio,
percent ofbroad bean.

Z.Capitalalphabctlorr:erlicalnleansarld',ffi
r': lvlean sepcration.itt rstrs and colurnrrs is bv Duncan multiplc range test. 59i lcrcl.

Table 5:Ettct Of seedi

A:卜Icans lll coitHl、 1ls nOt Sharillg the sallle lcttcr arc dinbrcllt at 59る
lc、 cl DtHlc〔 111 11111ltiplc rそ lngc tcst

ワ
′

●
Ｊ

ot w

Soil Texture Percent
germination

Plant   hight

(Crn)

Leaf nurnber Stern

diameter
(mm)

Root lensth

(Cm)

Sand 5777A∠ 404A 266A 2 0SA 916A
Clay 5333A 460A 277A 278A 4.27B
Mixture 5333A 500A 333A 277A 416B

Cm

Seeding depth (cm) Sandv soil Cla soil 'fixtrrre soil
」 l0.5Aazt 425Ab 4 33Ab
／０ 9 16Aa 4 00Ab 薦

―
― 司

つ

¨ 7 83Ba 4 33Ab 3 50Bb

cent ol broad bean

Seedine depth (cm) Sandv soil Clay sOil Ir{ixture soil
う
Ｄ 3oBcz) 66 66Bb 76 66Aa
′０ 50Ab 83 33Aa 76 66Aa

つ

´ I ;o,ra 43 33Ca 50 00Ba

l aole): Lllect or se

Seeding depth(cm) Plant height(cm)

lealnunrber and stem diameter of broad bean.
l.of n*rrbo

う
Ｄ 3 14A/‐ ⊇_00A  ___       1546B
6 381A 488A           1787B

つ

一 094B ■″B          11346A



a ,',Url qgril texture interaction on plant hei (cnt) of,hroad hee
Jggding depth (cm) Sandy soil

師
N'[ixture soil

う
０ 7 33AaZ) 3 3Ab

3 5Ab

3 5Ab

′０ 7 0Aa 3 5Ab
つ
ん 5 33Ba 3 5Ab

月7-1グ

“
sr″″,″Fr″ 工 Sc・i

Table 6 Ettct Of

Z:Capitalalplrabetfiorl.erticalnleansand'.,,,ttntpt'iffi
r': Mean seperation irr rots and columns is bl.Duncan range test. S.lir ler.el.

DISCUSSION

It is clear from tables (l and 2) that
percent of germination of wheat depends
mainly on seeding depth. The optimum depth
was at 6 cm and thus recomemecied. Soil
texture although did not influence percent of
germination, sandy soil tended to hal.e
approximatly l0 percent highergermination
percent than clay and mixed soils. The
significant germination cf broad bean (Table
4) indicates that seeding depth is highly
dependant on soil rexture. For exanrple in
sandy soil percent of germination increased
w,ith increased depth of planting (at 6 and l2
cm) while clay soil shows maxinrum
germination ar 6 cm d6pth (table a) This
suggests that deep seeding over 6 crn is not
recomended in clay and nrixed soils. possible
expiination for this may be related to the
higher bulk density of clay soil [10] which
impairs the coleptile or the seedling from
reaching the soil surface oicauses a dela-y in
emerging seeds. This result a greed with [7,8, 11. 12] who reported lower percent of
germination as a result of deep seerling. The
increase in plant height of wheat and broad
bean at 3 and 6 crn depth of seeding
compared ro 12 cm (Tables I and 5,
respectively) is a commone sence. Because it
is likely that seedlings fiom 3 and 6 cm depth
of seeding reach the soil surface and start
phoiosynthesizing and devloping earlier rhan
those planred at l2 cm, and as a result taller
plants is expected at 3 and 6 cm depth. The
interaction betu,een seeding ciepth and sorl
te.xture (Tables 3 and G) indicatecj that iiehter
soil texture along with shallow seeding
enhaces taller plants Stenr diameter of wheat

and broad bean 3eemed to be mOre a食 じcted
by seeding deptil than by soil texture(Table

l,2 and 3)This possibly related tO s10wer

coleptilc e10ngatiOn as a result Of hea■
ry crust

over the cOleptile which enhances diameter

grOぃ4h On the accOLint Of it's lensth The

longer r00ts Of、 vheat、 vhich were assOciatcd

with sti「ねce planting(Table l)and With
sandy testured sOil(Table 2)illdiCated tllat

less cOnlpact sOil aHOws  fOr easier r00t

pcntratlon

The 10、ver number Ofleaves per plant

o「  、vheat and broad bean, durins the nrst

nlorlth Of the s「 0、vin3 Season, 、vith deep
seeding (Tables t and 5)nlay be related tO

the delay ill sce(lling elη crSane、vhich causes
a delay in leaFdttc10pnlent

,_  r
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Appendix (i) Physical and Chemical
rties of soil the０

） s rn the stud
Description Soil Texture

Clay Sandv
PH く

ヽ
フ

６
78

O.rv-[ l.goh 0.70A
E.C 5i

mntohs/cnt
2.8

mmohs/cnr
Total N 0089/6 00049/6

Available P 3.00 ppm
l 20 ppm

ソ^，
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ABSTRACT

Sera frOm 298(177 females and 121 males)camCls,were tested for the presence oF

antibOdies t0 7セぇr`ソ /fr`″ 7α gθ′′″ノby the lndirect Fluorescent Antibody(IFA)test.18 out of
298 Sanlples(604%)were positive,and antibOdy titres Of l:4 to li512 wcre bundin

seropositive canlels Considerable variatiOn in 7bx01)/rr、
'″

′α Prevalence、 vas nOticed bet、 veen
dittrent age grOups,and the hishest incidence(1538%)was recOrded in Over-10_)'ears age

SIOt!:〕

INTRODUCTloh・ ‐

 ́ ″
roxc,plaslnOsis is a cOntaglous disease

of ali specics, including man lt can causc

seri(lys problern to hunlanbeing and animals

ln rcCent years a great inlportance、 vere given

to the intctiOn with 7ヒぽ(ィガαゝ″:/7 in animals
becattsc Of the possible transinlssion ofthis

diseasc tO human through nleat cOnstimption

and the possible resistance ofthe parasite to

digestive  secretions[1]_The disease is

manitsted by abortion and stiH binh Or
neonatal deatll ill sheep and goat[2,31,and

nlultiお cal inyelomalacia in hOrses[4]

. Aithoush there are  nO reports Of
cliflical tOxOplasnlosis in calneis, such a

condition is cOnsidered tO arise during the

潔Le澁爾
Sh。

∬‖絆寵ptta∫ぱwi憶
the gut ぃall[5]Thc prcsent study was

carried oヒ lt tO asscss the  prevalcnce of

7bA・ r)1)/α

`″
′α antibOdies an10ns Canlcls in lraq

卜IATERIALS AND卜IETHODS

BIood sanlples were ёollected,■ Onl
jusular vei11 0f 298(177た nlales and 121

耽lty織∫::1轟fd蔦蹴守需
southern lraq  Thesc ca11lels、 、vere One to
over‐ ten―years  Of  age   The sera 、vere
separated in thc same day Of b100d cOHectiOn

and were stOred at_20° C untコ 1_tlsed

鮮ヒ憮襟書樫l基聾
two‐ fbld dilutiOll iOIIl li4 totli4096 Rabbit

anticanlcl scrum cor」 ugated“ ith nuorescein
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RESULTS

ToxoDla.snra antibodies rvere
demonestrated in 6.04% of the exantined sera
(18 out of, 298), and ,he antibody titre in
seroi-,ositive camel ranged lrom 1.4 to l:512.

Regarding age groups, a great
variation was noticed concenring
l-oxoplasnta prevalence While a low

Table. I : Result of IFA test fbr toxoplasmosis accorcling to age
No of and distribution of antibodv titre

IFA antibody

Table 2: Distribution of Toxoplasi:ra antibody ritre according to sex

DISCUSSION

It is agreed that serological surveys in
animals provide impofianr indication of,
reservoirs of 7 <>xoplasnra gorrdii plus other
usetul epidemiological infbrmation

As expected, the incidence of
Toxoplasmosis in camels is generally not as
high as those recorded in sunieys carried cut
in other animal species in lraq. These sunesy
revealed infection rates of 7O.106 in sheep
and 72 1ah in goats [8], 7.4 j% in horses l9l,
33 11oh in sheep and ii.3o/o in cars [i0]
while the infection rate in the present studv

incidence was recorded in the second and
third group (4 7?% and 3 .93o/o successively),
a higher incidence was obsened in 1-2 years
age group (8.69%). The highest incidence
(15.38%) was recorded in the over-1O-years
age group (Table 1).

There \,vas no significant ditlerence in
the rate of infection betw.een nrale (5 78%)
and female (6.21%) camels (Table 2).

1/64 1/128

was 6.04oh orily This low,inlection rate ntay
be attributable to the fact that cantels a.i
raised in desefis, and aisr: to the minimal
contact rvith leline hosts. r. ...

It is worth nrenrioninq thai the
distribution of T-oxoltla.rrrn seropositi.,.ity in
camesl is highly variable in diflerenr countries
accdr.liing to the geographical and exolcgical
conditions and also to the techniques used.
This was shown by rvidely divergent rates
obtained wrthin individual sun,/e\,,s vrith
difierent sets of population The iollcw,ing
infection rates were describecl: 3-69h in

detectable 1  1/4

antibodv
1/16

146   1  4(869

6-10  1    78

p 14(1538
Total

Sex No
examined

No. and

Yo of
IFA alltibodv titre

detectable
antibodv

1/4 1/8

甲
陀 %41略「而

Nlale つ
４ 7(5780/。 ) l D l | |

Female 177 H(621%) う
０

つ

一 1 D l l

Total 298 18(604) l 1 3 つ

´ ―D
つ つ

一

41

Age in I No No. and
Years I exanrined %of l

０
０ 1/32

5  1  2  1  3  1  2  1  う
~~¬



A l-M u s7u nsiri]'a J. Sci.

Egypt, l1-l9ozi, in India.4g% in Turkmenia
andi 65oh in Afghanistan [5].

Regardine age groupr5 our results
showed the highest incidence to occur in
either young l-2 years of age camels, or
those of over-ten-years old.

This study also sho,,ved no significant
sexual diftbrence to Toxoplasnrcz infection.
This was in agreement w.ith the findings of
Al-Izzi et.al [9] and Reimann et.al. Ii l] who
carried their screening works on horses.

Considering the importance of carnels
in Iraq as an important lir,.estock and a source
ol meat, the consumption of under-cooked
cemels meat infected with Toxoltlasna
gorulii could act as a source of infection tbr
man and thus have an inrportant public health
hazard.

V'ol. 9, No. t, tggE
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QadiSiya Hce nelds The three chemicals shOwe
white lly There was a sisnincant difお

rcnce l
when tesibd with L S D,but nOgos was leadi

Wa,n° t Signincant The duratiOn Qf,fFect市 cness Of n030S Was lollger than Of diazinon and
sevin

Rice Qr4'ztt .stjt,a L. rvas a chsi
sunrmer crop in Qadisiya r.vhich a _eood yield,
Qan be obtained r,vithout the need for
chenrical control. Ho,uvever, clr_rring the end cf
sunrmer and autuntn months (August,
September and October) Rice is iiubl. to
severe attack aby the wheat thrips,

Иr_ル「″ゴα″sIめ ,″ 工 SCi

A New ReCord Of The Rice lnsects Pests

Contr01 of The Thrips And Vyhite FIv

 ́レ♭ムλまQ.′,fダメ∂

And Field Chemical Trials

ln Qadisiya Rice Fields.

Haplotht'ip.s tritjc: durcij, the rice aphids
Rhopalo.;iphrtm ngtiahelontittctli.s. (sesaki L
and the cotton ivhite fly, Renti.yici tohtici
(Genn )

Surnithicn. sevin, Nogos, Diazinon
and superacide r.vere eariier recomntendcrl ti-r
controling <lf insect pests of rice [3].
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ll{ounas A.H.

The present work deals with control
of rice insect pests in Qadisiya fields and

identification of these pests.

MAT'ERIALS AND N,,t ETHODS

Samples of rice plants w'ere collected
by end of August, September and October
1993 from diflerent rice fields of Qadisiya.
These inlested plants were brought to the
laboratory and examined carefully under
dissecting microsocope.

Insects were isolated from the rice
leafs and kept in 75oh ethyl alcohol. The
insects were examined in Cetail fbr external
morphology and their locations on plants.

For chenrical control experiment, a

randornized block design with four repiicates
was used. Each replicate consisted of tbur
plots (i5m each).

The seeds were sow'n on flat block
with sou,ing rate (100 kg seeds per hectare).
After sow'ing the seeds rvere ccvered *'ith a

1-? centimeier lay'er of soil and watered.
[.ater tlre field is regulariy' irrigated to
nranitain the scil moistlrre at a level of up to
7 5-30o/o of ,:onrplete *,ater capacit,v.

Ferilization r,vas used according to the

Irage Nlinistr,v of Agriculture advice.

The trial rvas carried out at rhe Shaila
field in Qadisiya.

The insecricides were ctiosen tbr this
e.xperinrent.

l. Sevin (carbary'l) 859/o \\'.P. (l-naphtyl-N-
methyl carbanrate) at 2000 g a.k. per
l'ectare.

2. No,uos . 50o,t (2.2-dichlorovinyl dimethl't
pirosphate) at 2 L. p3r hect?:e.

3 Di.azipon o0% (0,0-Ciethy'l 0-(2-isopropi,l-
4-met h1,l - 5 - p,""ri midi'l) phosphorot hioate)
at i.6 L. per hectare.

' 
Tw'o spravs per plot were applied on

the 25th of September and l5th of Octcber
H. tritici, P.. t'ttfiahclomiiruli.s and iabcrci.
Spraying u,as carried out rvith a knapsack
sprayer

Insect ccr-lnt r.r,ere ccnducted on 10

randomlt selecied leai'es fror,r each plot

Ihe counts were presented in terms
of individual per leal The data were sujected
to tu\ovA and L.S.D

RESULTS .I'.ND DI SCUSION

Samples of rice plants were examined
to determine the abnormal conditions from
diftbrent rice trelds of Qadisiya. These
infested plants \,vere exarnined carefully under
dissecting micioscope. Isolated insects.w'ere
identifred by comparative literatur" with the
help of IRAQI I.i,\TURAL HISTORY
N{USEAUN{. These insects rvere identihed as
follows:
l. Whet thrips, Haplothrip.s tt'itici kurdji.
2. Rice aphids, ilholnlosilthtrm t'ufiuhclom itt-

alis (seasaki).
3. Cotton white fly, Remisitt lcrDcl (Genn.).

For the control part (rable l) strorved
that the control counts sho',ved the thrips
populatioir was graduallr' increasing front
23.4 to 53.9 thripsileaf r.rith an a','erage of
43.9 during thc sanie periotl. The',viiite fly
(WF) populaticn riinged ttr-,ii: 6 I to 0.5
361si15ileal the average lvas 8 2 r.1iu'inq the
experiment period.

The percent rnortality after the first
spray v.ras based on the pre-spr?!' counts.
Wheras lbr the second rvas based trir the last
count of the {irst spray (5th Oct.)

The overall % rnoi-ti {t}, w.as

calculated in two v,,ays fbr precision a) based
on the control counts, and b) based on the
pre-spray counts of the specific insecticide. it
is r,vorth mentioning that the econoniic
threshold for such insect on rice crop is not
established yet.
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Moanus A.H.

l-Thrips
The thrips counts done two days

following Nogos spray showed 81.5%
mortality. Five days later (increased rnortality
93.0%) was observed. This could be
attributed to its systemic action.

Tire second spray helped keeping the
population low, i.e. ranging from 2.4 to 3.7 .

The overall morality percentage was92.7o/o
when based on the controlcounts and 89.0%
when based on the pre-spray counts.

These results were also obtained by
(4) with another insecticides. Only 55.0%
mortality was obtained when Diazinon was
used against the thrips two-days after
spraying. It increased to 59. l% six-days later.
Eleven-days from the application date the
population started to increase ( l9 I )

The second spray become necessary.
lt resulted in 59 7oh mortality one-day after
application. The chemical rvas effective up to
one week from spraying, then the population
started to re-estabiish itself.

Using diazong, the ov'erall ,'o
mortality u'as 72.4oh when compared r.vith

the control and 53.4o,/o when based on the
pre-spray count. l'his indicates that diazinon,
the contact synthetic organophosphorus has a
very short residual aftbct and, hence, canrlot
cater for a fast reproducing insect like the
thrips

Using sev'in tw'o-day's after the first
spray, proved to be the weakest of the thi-ee.

chemical. It caused only 31.3% mortality six-
days later, its eflect reached to 47 .1o/o.

Eleven-days after application rhe count
increased from 13.7 to 18.6 indii,'iduals/leaf
which necessitate the second spray.

The latter caused the population to
drop from 18.6 to 9.2 (50.5%). Six-days later
the % mortality increased to 57 0. The
chenrical was not able to control the pest
beyond that period This was indicated by
increasing the population from 3.0 to 16.Z
individuals/leaf on the 27th Oct.

The overall percentage was 68.3%
and 64.30/o u,hen based on the control and
pre-spray-count, respectively

In summary the overall picture
showed that nogos was the best with gL.j%
diazinon followed with72.4o/o and sevin was
least eft'ective with 68.3% when based on the
control counts. They were 89.8yo,58.4% and
46.3o/o when based on the pre-spray counts,
respectively. Sevin has been around for more
than 20 years, therefore, the pest could have
developed some sor tolerance against this
chemical.

2-White Fly
Nogos causeci 60.9% mortality at the

first two-days and increased to 66.60/o seven-
days later. ?.4 adults/leaf was recorded
eleven-days after spreaying. The latter was
exterminated after the second spray.

The average mortality percentage
based on the control counts was 76.80/o and
72.5yo when based on the pre-spray counts.

Diazinon resulted ,,n 66.1o/o mortality
after trvo-days pi-eserved its eflectiveness
eight-days after spraying, and declined to
26.8oto at the end of the eleven-days.

The second spray become a necessity.
As a result of the latter, the population
$ropped by 58 5% and could not hold for
',loiig since the WT count increased from 1.7
to ?.6 adults/leaf and to 3.5 at the final count.
The average was 68.3% and 53.62o when
based on the control and the pre-spray
counts, respectivelv.

.\ Two-days after the first spray by the
Sevin 67 7% mortality was obtained; this was

-the best of the three chemicals. The
percentage, then. quickly dropped to 29.2oh
at the end ofthe eleven-days. Sevin resulted
in 65.9'/o kill and declined therafter to 41.3
and 21.7o/o.

In general Nogos was the best of the
three chemicals for controlling the two pests.
This could be explained by its systentic eftbct
a*nd higher toxicity on the basis of LD when
compared with sevin, i.e. oral LD in rats for
nogos is 65mg/kg and that of carbaryl is 560
mdkg (5). It kept the thrips population as
low as possible for at least eleven-days.

Sevin was the weakest. The same
trend was obtained when dealing with the
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WF. Diazinon came in the second degree but
its residual life was very long (5).
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ABSTRACT
This study was designed to investigate the promoting eft'ect of croton oil on chemically

and physically induced skin cancer in mice. Three groups of mice were used. One group
received cr<lton oil alone, anothergroup received 7,12 dimethylbenz(a) anthracene plus croton
oil, the third group treated with UV radiation plus croton oil. Skin cancer was observed in
mice of the group (2), while neither of the other two groups exhibited any sign of skin cancer.
It is concluded that croton oil does not appear to prornote the formation of skin cancer by an
acute exposure to UV light.

一ザ
い
一 INTRODUCTION

The incidence of many kinds of
cancer increases dramatically in relation to
the daily intake of fbt ( 1,2). Breast tumors in
rats developed three times in high fat group
compared to the ,,lw fat group compared to
the low fat group diets when they were fed
dimethylbenzIa]anthracene (DIvlBA) [3,4].

Further, ultraviolet light (UV), is
considered as a primary cause of skin cancer.
Sun bathing may account for the steady
increase in overall skin cancer rates over the
years [5]. Most of skin cancer deaths are
caused by cancer called melanocarcinorna

[6,7,8] which is pigment cell origin [9] The
worldwide incidence of skin cancers are
increasing gradually, this probably due ro
cyclic variations in numbers of sun spot peak,
and the ternporary depletion of the ozone
layer in the upper atmosphere [7].

It is dilTlcult tO distinguish bet、 ″een
radiation― induced  cancers and thOse occur

spontaneotisly or induced by chenlicals lt has

been suggested [10] that the r10Cess of

carcinogenesis inv010ves t、 vO step,initiation

and promOtion DNIBA and UV act as
initiaters of carcinogenesis: 、vhile crOtOn oil

on its o、 vn, ls noncarcinogё hicぅ  lt acts as a

promoter to carcinogerlic substances[ll].

An increasing  risk Of expOsure to

abnormaHy high lev,Is Of UV lightrnay be

possible as a result Ofthe danlage according

to the ozOne layer our present study is an

atteinpt  to investigate whether topica‖ y

aptted dに ●shふ m面 c、 sun bathng酬 、
…, etc)have a putative rOle in prOnloting the

efたct Of uv in prOducing skin cancers

Croton Oil is takerl.as a representative agent

for Oils, as this Oilis knOwn to promOte the

formatiOn  Of  cancer   by  carcinosenlc

chemicals like DIN/1BA
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TUATERIALS AN D IVI ETTIODS
Nimals

Three-month old albino swiss mice of
both sexes were housed in a plastic cages in

groups of five in each cagi. Forty eight hours

before starting the experiment, the hair of
each nrouse rernoved fi'om strip skin 1.5 cm

along the dorsal midline of the mouse back

lrom the neck to the tail direction. The

animals were divided into three groups

randomly, each group consisted of fifteen

mice. The shaved area of all animals in the

three groups, was painted with croton oil
(Fluka) using a camel brush No. 4.

UV Radiation
Twenty four hours after croton oil

appiication, the first group of anirnals were

exposed to UV light (wave length 253 nm)

one hour daily for three succesive days the

distance between UV source and anirnals is

about I0 cm. [2,13].

DlllIlA Trentrnertt
The second groLtp of rnice rvas treated

with (ethanol saturated) DN'IVA (Fluka) by

painting with cantel brush No. 4, the dose

estimated to be about 100 nrg/kg body
weight, the other group was the control
group.

After seven days of treatnrent, two
mice ol each group were sacrified every two
days interval by survical dislocation lor
histological examination.

Ilistological Studies
The treatecl area of ihe skirr ftorti e:-,ch

nroLlse wes removed and t-rxed in Bouin
tixative and ernbeded in paraflin, then

sections (l0prm tliick) lvere rnade and stained

wirh hematoxylin and eosin for histological
studies.

The laist five rnice of eaclr gro-fr1l were

kept tbr funher obscrv'ations

'I'issue Cirlturc
Solid tLrnior of thc DN{LlA':treated

group was renroved and trypsiniscd and

seeder.l in tissue culture tlasks r.vith rrrinimunr

essential medium (I\'IEM) enriched with 109'o

fetus calf serum (Signra) plus 100 mg/rnl

streptonrycin and 50 unit/nrl penicillin.

RESULTS
Effect of UV Ritdiation

The trrst obsen'ation of nrouse skin

after U\r radiation was a reddish in coloration
of the treated area witlt croton oil. The

histological study showed a slight thickening

of the straturn leucidum, Figure l. Cells of
both strata, germinativum artd spinosum

appeared normal rvith no ittcrease in mitotic
figure, Table l.

Figure l. Section througii nrice skin e>lposcd

to UV radiation plus croton oil H & Er I 500.

Effect of DI\IBA
Seven days after treatment with

DMBA, all mice devel.-,ped severe lesions of
epidernrs, Figure 2. l{istology and tissue

culture studies showed considerable variation
in the cellular pattern. Skin cells appeared to

-''be 
arranged as conrpact masses rvith alveoli.

Iiurther, these cells varied. rp shape and size

with vaculated nuclei and acidophilic
nucleoli, Figure 3. Tlip pFrce ntages otlcells in
nritosis Figure 5, ihcreased signilLcantly in
both strata, genrinativum' and spirnosum,

l'able I and Figure 3.
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Figure 2'. N{ouse with severe lesion after
treatment with Dh"lBA

Figure 3: The basement nrembrarre ofskin
epideru:s showe{ di{Ierent sizes of cells with
many mistosis. (H & E)x 1500

After trcatrnent rvith UV radLrrtio*;
and croton oil alone, neither tunlor developed

l/ol. 9, No. l, I99E

nor aninral died due to skin cancer in both
groups. While in DMBA treatment four out
of five mice had developed a solid tumor in
the treated area within filty seven days of
treatment, Table 2. The histological
exarnination of the tuntor obtained from
DN{BA treated anirnals showed eleptic and
oval epithelial like cells. In these cells, large
nuclei with one or nrore mucleoli were seen.
Bi- and multi nucleate cells with numerous
mitotic figures have also been observed.

Fisure 4:Tumor cells in(MEヽ l and 109も

「
CS)ShOWing numcrOus cells in nlitOsis(li

&E)x200

Table I: Percentages of cells in rnitosis for
the three groups of mice depending on rhe
days of,treatnlent.
days aftcr Perccntagcs of cclls in ntitos,is
trcnt. Croup I Group 2 Croup 3

9        0414      0747
11        0369      o886
13        o390       1.o99

15     
‐l  o 413       1 o96

)   17        o395       1 175

G:oup l!UV radiatioll pltis croto■ 011

Group 2:Dヽ lBA plus crot011 0il

lG:oup 3i Croto:l oll

10    20    30    1o    50    60    nt
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DISCUSSION

An extraordinarily important aspect of
chemical and physical carcinogenesis is long
delay between the start of contact with
carcinogenic agents and the appearance of
the disease [5,14]. For humans thedelayis
usually a matter of years and can be as long
as twenty-fourty years. Several studies have
demonstrated that the inclusion of forbol
esters (e.g. croton oil in animal diet)
promoted the formation of cancer in mice and
rats [ 1]. Further, this effect of forbol esters
has been recongnized by many ai:thors

L?,3,41. Our results showed no evidence of
skin cancer promoted by acute exposure to
croton oil alone, and UV radiation in the
presence of croton oil (Table I and Table 2).
On the other hand, DMBA produced skin
cancer in 80% of mice (Table 2). Statistical
analysis showed that mitotic figures in
animals treated with DMBA were
significantly different (P<0 05) from those
observed in animals treated with croton oil,
and UV radiation; while mitotic figures in the
two groups treated with UV radiation and
croton oil showed non-significant.

The possible decrease in the ozone
layer of hte stratosphere may result in an
increase in the level of solar UV on earth.
Our result do not provide any evidence that
croton oil may promote the initiation of skin
cancer by acute exposure to.UV light. On the
other hand, croton oil promotes the initiation
of skin cancer by acute exposure to DMBA.

.-I
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Croton Oil+DNIIBA

Croton oil

Croton Oiltt UV

Radiation

0     9     11    13    15    17

Days aner treatment

Figure 5:Ⅳ ritOtic flgure increasing aner I)卜 IBA treatlnent.
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ABSTRACT

Pollen frorn three cultivars were used to pollinate palms of lour female cutlivars. No
significant eflect of pollen sources on length, dianieter and weight of seed and fruit rvas
observed. Comparisons between sources of variation reveal that differences between seeds and
fruits of such cultivar are mainly due to variation in the individual condition of palms within
the culitvar more than to pollen sources or to dift'erences in the genetic constitution of seeds.

INTRODUCTION
IVIATERIALS AND IVIETHODS

The term Metaxenia was propose('by
Swingle (1928) (0 to describe the effect of The experiment was carried out in
pollen source on the maternal tissue outside Zafrania experiments station in the suburb of
the embryo and endosperm in datepalry, it Baghdad, during the years l99Z to 1993.
was found that time of ripening and 'tiuit Four fernales cultivars were used: Sayer,
seize being influenced- by pollen sources. Khadrawi, Hallawi and Zal.tdi. Of each

In reviewing the literature, we lt*nd cultivar, similar nine palms were selected, five
that Nixon (1959) (2) ntentioned that spathes were left on each palm and covered
metaxenial effect will not be expecteil in with transparent paper bags which were left
localities where summer is long, hot and dry on for four weeks, after pollination.
but after that time many experiments were The following male cultivars were
carried out investigated the metaxenia in emplyed: Ghannami Ahmar, Ghannami
Saudia Arabia [3], Ehypt [4,5,6] and Iraq [7, Akhdar and Khikri Werdi. Each three palms
8,9,10], certain pollens were recommended of the female cultivars were pollinated with
to produce large and heavy flruits. one source of pollen.

In Iraq the date growers employ
pollens regardless of their sources they )re
claiming that there is no correlation between
pollen source and fruit characteristics.

Thus this experiment was planned to
reveal this conflict and to evaluate the
practical application of Metaxenia in iraq.

Samples in tamar stage were collected
at random from each palm. The length and
diameter of 20 fruits were measured, it was
stated that l0 fruits are representable Il l]
Then 20 seeds were collected at random in
order to minimize the effect of possible
dimensional relation between the lruit and
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seed. Length and diameter of the seeds were

measured.
Samples of 50 lruits were weighed,

then the seeds were removed and weighed.

The design fo the experiment and the

method of statistical analysis were followed
as demonstrated by Parker [12] for analysis

of variance, double classification (Samples

within samples).

RESULTS

As shown in the tables that length and

diameter of fruits (Tables I and II), length

and diameter of seeds (Table lll and IV) and

weight of fruits and seeds (Tables V and VI)
were not influenced by pollen sources.

The comparisons between sources of
variation in these characters reveal that the

ratios (F1) of variation due to pollen sources

to the variation due to palms were not

significant for all the female cultivars. The

ratio (F2) of variation due to palms to the

variation within the palm (between seeds and

fruits of the same palm) were significant.

DIS-CUSSION

The results of this experiment show

that length, diameter and weight of seed and

fruit were not inflLrenced by pollen sources.

We can' not presume that these

sources of pollen,are similar in their effect

because ditTerencC3 in their metaxonial effect
was recorded in the literatures [9,10] For the

SBrn€ re.l",on it can not be attributed to the

interaction of hot long summer as it was

suggested by Nixon [2], hence no diflerence
should be obtained in Iraq.

The interaction between tbmale

cutlivar and sources of pollen should be

precluded since it was reported that there is a
tendency for such_pollen source to produce
large fruits on any fenrale cultivar [ 1,13] In
this experiment 4 f,ernale cultivars were used

to justifo the comparisons.
In most of the previous experinrents

different pollens were used on the same palm,

on the same spathe and even on different
parts of the same strand to reduce the
variability of conditions which influence the
fruit characteristics. The aim of this study
was to evaluate the practical application of
;netaxonia thus three palms of each cultivar
were pollinated by one source of pollen.
Therefore three sources of variation w,ere

considered. The analysis of variance shorvs

that the effect of different sources of pollen
was not significant in comparison with the
effect of variation t":tween palms of the same

cultivar to produce differences in length,

diameter and weight of fruit. and seeds.

Date palm is hetrozygous and

dioeciuos, therefore the female clultivars are
mostly propagated by offshoots.
Consequently palms of the same cultivar
should be considered genetically identical.
Variation in chromosomes number of
seedlings was recorded [14,15].
Morphological differences between pollens of
the same palms was observed [6]. Each seed

represent the outcome of a separate mating
event thus the seeds of the same palm are
genetically different. The conrparison
betrveen sources of variation indicate that
diflerences in weight, length and diameter of
seeds are rnainly caused by diflerences in the
individual condition of palms more than by
difTerences in the genetic conditions of seeds.

This investigation shows that the
variation in the individual condition of palms
is the main source for variation in fruit and
seed characteristics within the cultivar and it
is probably the main factor which eliminates
the diflerences in the nretaxenial effect of
different pollents .,vhen they. are applied on
large scales. \
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Table I: Mean length and diameter of fruits in tamar stage (seaso n l99z)

Female cultivars
鈎 er Khadrawi Zahdi Hallawi

Sources
of pollen

No
Palm

leng

(mm)

dia

(mm)

len3・

(mm)

dia

(mm)

leng.
(mm)

dia
(mm)

leng

(mm)

dia

(mm)

Ghannam
Aimar

l 3491
±204

1922
士l17

2583
±124

1852
±090

3293
±177

2091

±0.94

3334
±224

1837
±127

つ
ん 3017

±162
1813

±087
3057
±119

1975

±110

４

　

０

０

　

６

４

　

１

，
υ　
十
一

2149
±075

3352
±216

1853

±109
D 2931

±128
1738
±068

2613
±134

1925

±102
32_23

±171
2127
±0.97

32.77

±192
1891

±046
Mean 3147 1824 2751 1917 3307 2123 3324 1861

Ghannam
Akhdar

1 3232
26

1806

±0_79

27.56

±121

1924

±0.71

3238
±152

2131

±079
3295
±124

1870

±098
つ
４ 3070

±107
1803

±087
2922
±211

1964

±138
3313
±l14

2154
±078

32.75

±146
1813

±086
つ
ｊ 3045

±123
1790

±064
33 18

±275
2217
+'24

3307
±198

2158
±103

3402
±156

1897

±131
N,fean 3116 1801 2999 2035 3286 2148 3324 1860

Khikri

l 3047
±147

1749

±089
2775
±094

1962
±093

32.93

±170
21 15

±095
3429
±113

1827

±094
つ
４ 3407

±189
1914

±110
2643
±154

1912

±08t9

33 14

±178
2156
±074

3259
±261

1819

±1.16
う
０ 2844

±126
1804
±068

3106
±166

2107
±253

33.30

±151
2126
±086

3291

±200
1895
±143

N{ean 3100 1823 2842 1994 33 つ

一 2133 う
０

う
０ 27 1881

*

Fl* 0030 0099 067 082 021 0.95 002 023
F2** 47_446 1379 5212 1271 254 228 245 271*Tabulated Fl = 5

* * Tabulat ed F2 = 2
14 at P=O o5

10 at P=O o5
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Table II: Mean length and mean diameter of fruits in tamar stage (season 1993)

*Tabulated F l=5 14 at P=O o5

**Tabulated F2=2 10 at P=O o5

ォ・ rl i

″
．

・

Female cultivars Sayer Khadrawi Zahdi Hallawi
Sources
of polleq

No.
Palm

leng.
(mm)

dia

(mm)

leng.
(mm)

dia

(mm)

leng.

(mm)
dia.

(mm)
leng.
(mm)

dia
(mm)

Ghannami
Ahmar

l 2937
±228

1784

±075

０

　

１

う
Ｄ
　
〓
ニ

73

43

2259
±240

3271

±180
2042
±103

2946
±212

1766

±008
つ
４ 3101

±138
1832
±084

2186
±090

1802
±074

3346
±156

2056
±075

2977
士119

1828
±070

う
０ 3126

±190
1864

±069
3208
±251

2196
±1.03

3146
±160

2045
±072

2921

±096
1816

±100
Mean 3054 1827 2823 2086 3255 2048 2948 1803

Ghannam
Ahmar

l 3081
士173

1840
±092

24 15

±124
1824
±122

3237
±180

2048
±095

3028
±127

1833

±093
つ
４ 3106

±141

1893

±089
2771

±101

1954

±073
3262
±153

2054
±096

2984
±127

1777

±097
3 3391

±152
1936
±093

2717
±100

1996
±082

2893
±101

1927
±082

2940
±110

1825
±092

Mean 3192 1890 2635 1925 う
ｊ 51 2010 2984 1812

Khikri

l 3392
±210

1968

±102
2664
±137

2056
±104

D

+

58

53

2039
±084

2908
±118

1766

±077
2 2993

±135
1780
±104

2693
±110

20_17

士112
3259
±143

2130
±072

2835
±103

1730
±068

つ
Ｊ 3159

±175
1878

±104
2438
±131

1821

±157
3273

±1_85

2169
±062

3120
±137

1857

±099
Mean 3182 18 く

フ
，

／ 2598 1965 3230 2112 2954 1784
Fl* 066 077 036 074 042 2_53 014 028
F2** 1762 1062 12496 3440 1692 92 947 556
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Table III: Mean length and diameter of seeds in tamar stage (season 1992)

*Tabulated Fl=5 14 at P=005
**Tabulated F2=2.10 at P=005

´1・
  II

一ｒ
い
ヽ

”
．　
　
　
　
　
　
一

● す

Female cultivars Sayer Khadrawi  l   zahdi Ha awi
Sources
of pollen

No
Palm

leng

(mm)

dia.
(mm)

leng.
(mm)

dia_

(mm)

leng.

(mm)

dia.

(mm)

leng.
(mm)

dia

(mm)

Ghannam
Ahmar

1 1944
±0.59

704
±020

1613

±063
767
±0.35

22_36

±101

779
±035

20.15

±136
757
±041

2 1853

±076
720
±026

1971

±074
795
士O18

22.04

±090
814
±031

2087
±0_63

774
±025

う
Ｄ 1854

±063
711

±020
1683
±078

774
±037

22.28

±088
776
±031

20.46

土l17
738
±030

V[ean 1884 711 1756 779 2222 790 2049 756

Ghannam
Akhdar

1 1886

±072
7 17

±012
1647
±022

764
±031

2169
±079

768
±032

2017
±072

769
±036

つ
４ 1831

±062
704
±O16

1771

±082
728
±027

2224
±098

785
±042

1981

±074
765
±018

う
０ 1844

±071
712
士O14

1864

±088
767
±026

2214
上098

805
±032

2066
±070

776
±020

Mean 1854 710 1761 753 2203 786 2022 769
l 1854

±086
715
±021

1691

±085
760
±035

2229
±085

796
±035

2075
±075

773
士1025

つ

一 1928

±103
716
±017

1663

±077
744
±039

2152
±077

778
±030

2062
±071

771

±021
０

， 1727
±064

724
±026

19.67

±048
784
±045

2224
±079

802
±029

2037
±084

746
±029

Mean 1836 7 18 1774 763 2202 792 2058 764
Fl* 038 114 001 140 041 0115 092 069
F2** 1691 322 9002 665 252 554 303 513

８一ヽ
ヽ

穏
量
亀
１
１
量
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Table IV: Mean length and diameter of seeds in tamar stage (season 1993)

*Tabulated Fl=5 14 atP=O o5

**Tabulated F2=2 10 at P=o o5

.='

■
4  ■■ 1,

Female cultivars Sa Khadra" Zahdi Hallawi
Sources
of pollen

No
Palm

leng

(mm)

dia

(mm)

leng.
(mm)

dia

(mm)

leng.
(mm)

dia.
(mm)

leng

(mm)

dia.
(mm)

Ghannami
Ahmar

1 1845

±089
708
±033

17.12

±044
7.91

±033
2250
±107

839
±038

1995

±095
782
±030

2 19.68

士110
718
±026

1467
±0.48

734
±034

2268
±112

8 17

±031
2022
±106

801
±036

う
０ 19_06

±069
723
±039

19.52

±088
797
±0.31

2113

±096
834
±041

1961

±066
817
±033

Mean 1906 716 17.ll 774 2209 830 1993 800

Ghannanll

患 hdar

l 1857
±063

719
±024

1598
±007

742
±046

2238
±106

834
±079

1975
±079

791

±041
つ
４ 1894

±107
720
±043

1775

±100
751

±046
2230
±125

8 15

±045
1996

±087
778
±028

う
Ｄ 1958

±080
744
±039

1954

±086
814
±048

1976

±102
8 18

±038
1959
±094

765
±029

lvfean 1902 727 1776 769 つ
乙 48 828 1977 778

l 1968

±l10
769
±037

1687

±0.76

784
±032

2

十

79

16

818
±040

2000
±069

773
±033

つ
４ 1851

±089
709
±034

1764

±105
772
±034

21,70

±051
837
±026

1966

±074
790
±034

う
０ 1851

±107
725
±045

1642
±096

764
±026

2240
±051

830
±O16

2d29
±092

785
±038

Mean 1890 734 1698 773 2196 822 1998 782
Fl* 005 063 017 002 030 O18 047 22f
F2** 843 609 9625 13_58 2058 259 306 328
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Table V: Mean weight of fruits, seeds and fleshes (gm) in tanar stage (season 1992)

Female

cultivars
Sayer Khadrawi Zahdi Hallawi

も
　
　
　
ｎ

Ｓ。ｔ‐ｒｃぼ
ｍ

No.
palnr

fruit seed llesh fruit seed flesh fruit seed flesh fruit seed flesh

Glrann-

anri

.\hntar

1 7.60 0.65 695 393 064 3.28 7.56 0.93 6.63 54? 0 81 4.61
つ

´ 4.60 063 3.97 750 068 6.81 8.i4 0.92 1 Aa 5.7 5 084 4.91
3 415 063 3.s2 5.06 065 4.38 7.70 095 675 532 0.81 45t

lv{ean 5.45 064 4.8 r 550 067 4.82 787 093 6.93 550 082 468
Ghann-

arni

.{kdar

l
う́ 0.63 4.87 5.25 065 4.60 8.s0 0.93 757 556 083 473

2 52 06i 4.57 573 0.67 5.06 8.03 0.94 709 530 0.81 4.49
3 4.75 0.61 414 750 0.96 6 8l 7.84 098 686 585 084 5.01

Mean 5 15 062 453 6. r6 0.67 5.49 8 12 095 717 557 0.83 474

斑 likri

1 420 0.62 358 s.52 0.65 4.37 8.00 097 703 585 085 5.00
つ

“ 7.40 063 6.77 441 065 377 780 0.99 6 8l 541 082 4.59
０

， 4.10 060 3.50 650 068 583 837 092 745 650 0.82 478
Mean 5.23 062 462 5.48 0.66 1.82 806 896 710 562 083 479
F1* 0.03 1.87 0.03 023 0.3 8 0.23 04i 07i 058 1.00 0.27 0.19

*Tabulated Fl=5 14 at P=005

able VI: I\'{ean wei fruits and fleshes (em) in tamar staqe season 1993)

Female
cultivars

Sayer Khadrawi Zalldi Hallawi

い
　
　
　
ｎ

ｍＪ
ｍ

No.
palrtt

fruit seed ncsh fruit seed flesh fruit seed llesh ■uit seed f'lesh

Chitnn-

anri

.\luuar

1 486 067 419 605 0 81 5.24 802 L00 702 455 092 363
つ
ん 490 0.72 4. l8 ).) / c, 67 2 7.0 8 3l t.t2 7t9 4.82 096 3 .86
う
０ 537 079 4.59 626 1.09 5.17 7.65 100 665 460 0.92 i68

Mearr 5043 072 5.36 0.86 4.j'L 7.99 1.04 695 4.66 093 3.72
Cihann-

anri

.\ltdtr

l 500 073 4.27 358 071 2.87 828 109 7.19 505 079 4.08
2 5t0 073 +.) I 5 r0 0.77 1+-JJ 7.99 104 695 4.60 0.9? 368
J 5.7 5 0.77 498 502 0.76 426 6.94 0.92 602 4.55 0.93 362

VIean 5.28 074 454 4.57 0.7 5 3.82 7.74 1.02 670 473 094 J.ll

KllikJ i

l 590 0.79 5 tI 465 0.73 3.92 7.78 100 678 440 0.9? 348
つ

´ 4.92 0.72 420 501 0.77 4.24 8 l0 101 709 415 0 91 324
う
Ｄ 559 0.76 49i 388 0.69 i 19 9.20 104 716 52l 099 ,t 1.1

iv{carr 547 076 471 4 51 0.73 3.78 803 1.02 7.01 4.59 0.94 3.65
Fl* 0.83 052 038 088 088 032 034 0 t3 043 012 0 41 014

*Tabulated F l=5 14 at P=005
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ABSTRACT

The present study was made in.2l0 diabetic subjects of eithersex (maturity-onset in153 and Jubenile-onset in other 57 subjects). The following observation were: l) There wasstatistically increase in liver cholesteroL in all diabetic paiients as compared to controls.2) There was no corrgJation between liver and blood cholesterol ,alres. 3) There was nocorrelation between seruin cholesterol and age in diabetic patients. a) Significant correlationwas observed between HDL and age in diabetic patients. 5) There *as no"signiflcant increasein serum enzyme levels in diabetic patients. The implication of the results have been discussed.

INTRODUCTION

Diabetes mellitusiis the most common
of the serious metabolic diseases and it
characterized by long term complications
involving the eyes, kidneys, nerves and blood
vessels and a lesion of the basement
membrane t1l Abnormality in lipid
metabolism was recognized in diabetic
patients in form of hyperlipidemia;
hyupertriglycedemia. This abnormality could
be attrebuted to the . insulin deficiency,
overproduction of hepatic very low densiiy
lipoprotein (VLDL) and lipaes enzyme
deficiency; an insulin dependent enzymes
[2,3]. Since ischemic heart disease is either as
complecated diabetes mellitus, it is diffecult

to relate the changes in high density
lipo_protein (fDL) to rhe diabetic pathology
[4,5]. It is well known that hepatomegaly as a
result of glycogen accumuliation a fatty
infileration is associated with uncontrolled
insulin dependent diabetes mellites [6]. This
lead to the alterations in liver function
manifested by abnormal liver function test
[7,8] The aim of this study is to demonsrrate
the abnormalities in lipid metabolisrn in rerms
of serum cholesterol and high density
lipoprotein and to asses the liver function in
terms of determination of certain enzymes in
Iraqi diabetic patients.
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PATIENTS AI\D NIETHODS

This study was conducted on 210
patients 9106 male 104 female) with diabetes
mellitus (both insulin and non-insolin
dependent diabetes mellitus) whos age ranged
from 8 to 80 years. All patients are known
cases of insuling dependent diaberes mellitus
and non-insulin dependent diabetes mellitus
and they were on insulin and oral
hypoglycemic agents. In all of them, diabctic
status was documented by measurement of
fasting blood sugar, 162 apparently healthy
subjects (8lmale, 8l female) ranging in age
from I I to 70 year were studied as control
subjects. Samples of venous blood were
collected, liver tissue was obtained by
perfiorming a liver biopsy by vim-silvermann's
needle for determination of fasting blood
sugar, serum cholesterol liver cholesterol,
high density lopoprotien .HDL, glutamate
oxaloacetate transaminase GOT, glutamate
pyruvate trasaminase GPT, alkaline and acid
phosphatase ALP, ACP as described by
p,2.a.9a).

Statistical,tnalysis:
All data are expressed as mean + SD

of the mean. The student unpaired t' test and
correlation test were used ibr the statistical
analysis. P value < 0.05 'uvas considered
statistically signifi cance.

RESULTS

The demographic characteristic of this
study is shown in table l.

Alteration in certain parameters of
lipid metabolism was observed in this study in
term of changes in serum cholesterol and high
density lipoprotein which are of age
dependent. As shown in Figure I, serum
cholesterol tend to be elevated markedly at
age group of 10-20 years and in both sexes.
The signilecant positive correlation between
serum cholesterol level and age in healthy
subjects became less marked in diaberic
patients (Figure 7,8)

On the other hand serum high density
lipoprotein showed a marked elevation in
diabetic patient whose ages ranged from l0-
39 year, and later on i.e. 40->50 years tended
to be declined (Table Z and Figure 2) and in
oothe sexes. The interesting observ'ation in
this study is that the non relationship between
serum high density lipoprotein and age in
helathy subjects (Figure 5) became
signifecant negative correlation in diabetic
(Figure 6). There was no signifecant
diff[erences betwcen diabetic patients on
insulin therapy and on oral hypoglycemic
agents regarding the scrum enzymes of
glutamate oxaloacetate and glutamate
pyruvate transaminases and alkalinephosphat_
ases (Figure 3,4) There was no correlation
between liver and blood cholesterol values
(Table 3,4)

DISCUSSION

The results repeated in this study
throrvn a light on the metabolic changes
accompanied diabetes mellites. The
signifecant low level of FIDL in diabetic
patient of both sexes particularly whose ages
over 40 years is of great important
observation, since those people are more
likely to be a valnerable group for ischimic
heart disease [9b] on the other hand the
changes in serum cholesterol did not
signifecantly alte':'ed from controls values, this
observation led ,to suggest that the main
effect of defective insulin" is on high density
lipoprotein [10] rather rhat on the total
cholesterol. Also this obserr,,ation make the
monitoring of high density lipoprotein rarher
than other lipof roteins to detect the ::'
complications or the progress of disease.
Since this lipoprotein serv'es as a marker for
detection of iscFlrnic heart diseas [il]. The
changes in high density lipoprotein seems ro
be of sex dependent factor, once it attend a
lower level in orale than flemale, and this
observation need to introduce a serial
monitoring of HDL to male whose age over
40 years [2]. Also the latter of correlation
between FIDL and age which is of correlation

`2
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lactor = 0.005 i.e. not corelated was altered
to the negative one of correlation factor
: -0.477. Surprisingly the pattern of positive
correlation between cholesterol and age in
healthy subject did not alter in diabetes byt it
lost its significancy. Possibly suppression of
insulin secretion for long period of time exert
a remarkable effect on i{DL and to a lesser
extent on cholesterol. However, there are
flactuation in certain serum enzymes in
diabetics and this reflect on the alterations in
organs involved by diabetic process but
unlike abnormalities. Lipid did not alter with
age or sex. In conclusion, the results explain
that the main abnormalities in lipid

Vol. 9, No. l, 1998

metabolism in diabetic those with mature
onset, is a defect in synthesis of FIDL, which
of sex and age dependent. This lipoprotein is
of great importance over it exert a protective,
effect against ischemic heart disease.
Table l: The demographic characteristic of

Table l:The de hic cha

Table 2: Serum level of HDL for bothe male and female healthy and diabetic subjects at
能

this S

Number 162 210

Sex: Male 81 106

Female 81 104

Age range
(year)

ll-70 8-80

Mean 50 369

ra lC ractenstrc ot'this
Fasting blood

sugar

(mノdL)

Range

Number of
patients

Serum
cholesterol

(mノdL)

Range

Number of
patients

serum F{DL

(mg/dL)
Range

Number of
patients

10 -150 32 150-200 67 20-30 54
て
フ -2000 く

リ
う
０ 201-250 う

０
κ
υ 31-40 58

20 -250 う
４

う
Ｄ 251-300 30 41-50 50

25 -300 ′０つ
ん 301-350 9 51-60 つ

一

う
０

30 -350 25 351-400 く
υ 61-70 ′０

35 -400 20 401-450 ０
０

40 -450 つ
ん

０
４ >450 18

>450 18

difIじ ren a u lllydL

市IALE FEⅣIALE
Age Healthy E)iabetic Healthy Diabetic

10-19 3586± 103 4291±795
4366±987
n=6

4522±988

367± 1068
n=20

3178± 1093*
=3 n=37

P>005
P>005

P>005

P>005

876(df53)

Paっ_001

4471±586 4814±11 14 P>005
49.16± 143   P>005
n=6                 :

4628± 1553‐ 'P>005
n=7    ヽ

3142圭 め,t■4′427(dB4)

n=21      :P<0001
2917±9148*t=3711(d52)
n=35      P<0001

20-29 3807±683
n=14

・462±529
n=15

30-39 3846±826
n=15

4768± 1003
n=16

40-49 415±557
n=16

4413±997
n=15

≧50 42.61±91
n=18

3842±832
n=19

SigniScant,P<0001
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Subjects No. of pts. Mean Liver
cholesterol meTo

Mean blood
cholesterol mqo4

Normal 81 338SD O H 168 32 SD 10 3
M O Diabetic く

′ l.22 SD 0 78 248   SE)3029
J O Diabetic 57 0 96 SE)048 216 35 SE)4928

И力″″
“
〃″ИoS

Table 3:Liver and b10od cholesterOl in diabeti tients

オ  r‐
｀

.

30‐39      40‐49    ‐1>50

HDL for male and ttmale healthy

●

　

　

　

　

　

　

　

　

　

¨
一

hol

M.O Maturity onset

Table 4: Blood and Li

J.O Juvinile onset

350

300

250

200

150

100

50

0

10‐ 19      20‐ 29     30‐ 39      40‐19      >50
Figure l:Level oF serurn chOlesterol fbr rnale and fernale healthy and diabetics in dilTerent age

groups.

ffi Helthr'(nrale,y

SN* Diabetrcs rmale)

g Helthv (male)

$ Heatthr,(female)

: oiabetics (nralc

lill Dilbctics (rcuralc)

Diabctics (fenrale)

and diabetic in dift'erent age

Semm HDL (nrg/dl)

10‐ 19      20‐ 29

Level of serumFigure 2:

groups.

a e an ver cholesterol in 210 ects

Blood cholesterol
mgo

Liver cholesterol
mgo/o

Correlation
coefftcient

Range 122-575 O180
Mean 22901 く

リ O1872 at 17 dfSD i:+sz 073 NS

Scrum choesterol (nrg/dl)
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Serum enu)-mes ler,el (l.U) ffi scor

邊 SGPT

Alkalinc phosphatasc

Acid phOSpllatasc

<1          1‐5        5‐ 10   .   10_15 >15

Age groups (1'ear)

Figure 3: Serum enzymes level for male and female diabetic patients under insulin treatement

SGOT

SGPT

Alka‖ llc phosphat〔 lsc

Acid phOsph〔 ltasc

購
饉

一二
≡

<1      1‐ 5

Figure 4i Serurn enzymeslevel

treatement

5‐ 10 10‐ 15   >15
Age groups (year)

for male and female diabetic patients under oral hypoglycemic

ギ
′・ メ■ .

Serunr eu4'mcs levcl (l.U)
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-uuJJJJl- &nl^jBl ..r. C-Pzo 1l-Uill i+-i+ll o:-,rl-pll L-Jlt AH-" i;-r9iit J J-lt "c'lr;.: ,,J .,- .,
''+llJill oli L l)-il L-lJJl .-,1^ i: (NM2PY-rt-) t- :1.j cl-I o_J il_l:r!lr-3;r:::l ..,1t

Xmrzp',= 0.02, 0.05, 0 10, 0 15,0.20,0.25
:-- ..'llj AH"t. dLiijYl i-,,ilijl .il .,- C L:l-rj;rl ..r ..r: (e35 ,25) -.rr- \r,+Jr d jJLlljl 

6++ c+>13
3.)lFrl qrLIlt 6xll 16rNM2PY.jl4JUl -Lj)j.jr Jr ,tJl .}"cI,r...:JS+1JAcpot.utijjyt t_rl-r=ll

;l ,Ul er Jlii:Yt ;JlJ: Ll *+..r- 6K t+.:^i *i;,ll "+J-r^I ULjl -I"r)i.tt_, ,Ul j .ii ,j., ,lsJjii J A^ll
grl t:r^ll 6 !+Ll "'J- ,+Js:*jl .,'Jul 

-l*s-r, a.U .i. 4+rL csrgr J ^*- -,:rs (NM2py-rr-) !;1:
.g+"-.p;rYl ( _.r.JiJlJl < &:,,1ll <.-r:,;-:lijl AH,, *irJ !,jt!l J-J-JI

ABSTRACT

Calorimetric measurements ol standard heat of solution AH, and partial molal heat
capacity of ACP,' for Thymidine, Uridine, Cytidine and Adenosine in water and aqueous
mixture of N-methylpyrrolidine were determined. The aqueous organic mixtures studied were
XNi,tp :0.02: 0.05: 0.10: 0.15: 0.25. All measurements were carried out at 25C'and 35Co, and
from these measdrements the enthalpy of transfer AHn,. and heat cpacity of transfer ACp for
nucleosides in water and aqueous mixture cf NMP were calculated and the results show that
the dissolution process of all nucleosides in water as well as aqueous organic mixture were
endothermic, AHo,. of the sol-ute from water to aqueous organic mixture were endothermic,
then became exothermic when the concentration of organic solvent wds increased. AHo,, for
various solutes showed the following sequences, Thymidin*Uridine>Cytidine>Adenosine.

INTRODUCT10N .:.
his cbufli:gous and Srurtevant and Krakauer
found that the transfer process need between

The transfer process of nucleic acids 30 to 38 KJ/mole lor base pairs[1,2]. Several
and polynucleotiddsl' from double helix studies were reported that methanol show a
configuration to single coil configuration in little effect on solvation of nucleic acids and
solutions had been occured under effects of most prbably the effect was positive or
temperature accompanied with increased in negative and this effect depends on the nature
entropy AS. From calorimetrice of the solute [3]. Calorimetric measurentents
measurements of nuclaic acids, Privalov and of base pairs fbr nucleic acids in rvater and
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organic  solvents  were done by several

researchers such as reported by Alvarez[4],

Marhada[5],Ahmed[6]and by GhJer[7],
and recently the heat oF solution ofadenosine

and  inosine in water and ethanol was
deterrnined   calorirnetricaHy  at  ditterent

temperature[8,9]._

The airn ofthis study is to the role of

suger molecule in the backbOne of nucleic

aCid(base pairs)in the interaction between

solute and the rnixture of卜 ЛνP―water,and to

know mOre about the nature alld efFectsin

the hydrophobic region in order to explain

how nucleic acid changes in cOnflguration

■onl dOuble helix to cOil conflguration

ⅣIETHODS AND ⅣIATERIALS

Chemicals used  were methyl-2
pyrrolidene from Fluka company(99%
analyer), Nuclosides(Thyinidine、  Uridinc,
Cytidine and Adenosine)were also highly
pure. These nuclosides were crushed using

morter and piston The calorimeter used in

this research was LKB-8700-l with constant

surrounding temperature and the reactiOn ceH

was LKB-822
お・

′

RESULTS

The enthalpies .of nuclosides
(Thymidine, Cytidine, Uridine and
Adenosine) in water and aquepus organic
mixture of NMP at 25 C" anoi35 Co were
determined as shown in Table_(1&2), and
liom these data we noticed that AH. for all

nuclosides not influenced r.vhen the
cincentration of nitrogen bases changed from
0.63x10'3 to 8.2x10--t molal. Thus, the
standard heat of solution AH. considered as
average of different results which we had
been done four to seven times for each
nuclosides. The enthalpies of transfer from
water to aqueous organic mixtures were
calculated using the equation.

AHo: AH,z - AH,r ... (1)

and the results were shown in Tables (j&4).
The heat capacity ACP" and the results of
changes in heat transfer and heat capacity of
transfer ACP,, were determined using the
following equations:

△CP° =AHttT⊃
一△H&.)_
△T

κ暉二   …

… … (2)

… … (3)

The results were shown in Table (5),
in addition to the change in heat capacity
AdP"r:66po2-ACP'. was determined since
ACIP"2 reffered to the partial molal heat
capacity of solute while ACP". reffered to the
heat capacity of pure solute in a solid state
and because of there is no figures for heat
capcity for solid nuclosides it might be
calculated by exponential methods which was
taken in consideration [9]. The values of
AdP", and fcpo, of nuclosides were shown
in Table (5).

Table I . Enthalpies of sol 25C° １
，Ｉ
ｌ
ｌ

ｉξ

ヽ
■
・■
１

a) From Reference (14)
b) AH, in KJ/mole

e utlon at

Xxrp Thvmidine U『ldine Cメ idine Adenosine
000 2309±001(a) 2227±004 2141± 001 3241±001
002 2392±004 2281±001 2180±010 3222±004
005 2498±001 2373± 0.04 22.40± 004 3236±005
010 2700±009 2471±005 2331±001 32.90±009
0_15 2810±005｀ 2466± 001 23.33±009 3254±010
025 2680± 001 19.20±001 2040±004 2741±010
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Table 2: The heat of transfer of solution at 25 C"

Table 3:The Enthal lut 25C°

Table 4 The Enthal

(a)△H"¨ KJ/mole

Table 5: The heat capcity ACP., heat capcity of transfer Acpot,, heat capacity of solid
(nucleosides) ACp". and partial molal heat capacity of solute ACpi.

Data expressed in KJ/mole
ACP: Change in heat capacity at constant pressure.
ACP": C"fnge in heat capacity for a reaction in which the substances are in their standard

state.

C°

X、P Thvmidine Urldine C■ idine Adenosine
002 083 054 039 005
005 1 83 150 099 0.15
010 391 244 190 073
015 501 2.39 192 037
025 3 71 -307 101 -476

oi so lon at

X、P Thymidine Urldine Cytidine Adenosine
00 2539±002 2404±001 2304±002 3437±003
002 2664±0.01 23 10±005 2341±001 3848±004
005 27.22±009 2417±001 2380±001 3456±009
0.10 2890±002 26.30±004 25.91±005 35.01± 003
015 3072±004 2686±009 2611±001 3498±004
025 2861±001 20.20±002 2190±o03 3022±005

a e les ol transtё r at a

Xr"rrl Thvmidine Uridine Cytidine Adenosine
002 125 -094 017 O ll
005 1 83 O13 056 019
010 ″Ｄ

う
， 226 267 064

015 533 282 287 061
025 322 -384 -134 -415

System X、 P △CP° △CP°貯 △CP2 CP° s

Thymidine+(mIPttH20 000 230 0 507

277

002 272 42 549
005 224 ′０ 501
010 190 -40 476
015 262 つ

一

う
０ 539

025 181 ‐49 458
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Continued Table 5
System XmP △CP° △CP° tr △CP2 CP° s

UHdine+(NンP tt H,0) 000 177 0 441

264

002 29 -148 554
005 40 -137 664
010 159 -18 423
O15 220 43 484
025 100 -77 364

壁 Jtte+(3TMP tt H2) 000 ０
０ 0 460

277

002 161 つ

“

つ

一 438
005 140 -43 417
010 260 77 539
O15 278 95 555

025 150 ‐D」 427
Adenosine+(NMP+H,O) 000 220 0 504

284

002 226 6 510
005 220 0 504
010 つ

“
‐H8 495

O15 244 ４う
ノ
´ 528

025 281 ′０ 565

ハイ
“
′θ女

“
正三 どム″ι

DISCTJSSION

All expermential measurements of
nuclosides in aqueous organic mixture of
NMP indicate that the values of enthalpies for
all nuclosides were endothermic as shown in
Table (1&?) at 25 and 35C", so we suugested
that bonds broken process in morphism of
solute and also bond: between molecule of
mixtures was predorninantly happened than
the interaction between (solute-solvent). This
difference may be artributed to the difference
in structural configuration of nuclosides [9-
12]. The mixture (water-NMP) consider as

typically non-aqueous solution, so when we
added NMP to water, the hydrogen bonds
between waer molecules were broken firstly,
then new hydrogen bonds between solvent
and secondary solvent are gotten and became
more strong than it happen in water [12-14].
We can explain the results which w.e had been
obtained from mixtures of water-NMP
depending on the heat of transfer of solution
AH,,, the maximunr value of AH was
observed rvhen X of NNIP equall to 0.15,

while a minimum value was tbund for
adenosine at X equall to 0.25, and the results
above w'ere calculated using this equation
[1s]:

AHo,. = iAH"'* J611nun-lnt"+JAp1nul", (4)

and we noticed that the behaviour of AHo,, at
a range of X HzO ( I .00-0.85) depends longer
on the value of AHpnl. From the values of
AHo,,, we observed that presence of methyl
group as (veil as absence of hydroxyl group in
the suger of thymidine nuclosid n.clecule
results to increase in the value of AHo,, than
other nuclosides due to 411non-rc1 factor and
AH"'" after increasing concentration at X=gn
15. The values of AH',. for nuclosides start in
decreasing because of ignorance ot' AH"'
after nnrphism of water was broken, in
addition to Uridine molecule could not
contain methyl group, thus the factor A11non'nor

seem at._ a low level as compared rvith
thymidine; in addition to rhe hydroxyl and
amine groups have the ability in forming
hydrogen bonds, so it means that factor AHp'r

)
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play a great role in decreasing AHt,. NH2
group in cytidine molecule have a good role
in forming hydrogEn bonds more than amine
group in Uridine molecule, thus the value of
AH,. became high and in conseqeunce that
AH of cytidine is smaller than Uridine.
Imidazole ring and amine group in adenosine
molecule increases the ef[ect of dipole-
induced dipole. Thus the AHo,, of adenosine is
the lowest value among the other nucleosided
under study. The AHot, of nucleosides behave
the following consequenbe in NMP-water
mixture

Thymidine>Uridine>CytidinpAdenosine
From Table 5 we vound that thymidine gave
a maximum value of ACPot, from water to
NMP-water at a molal fraction X:0.02 and
by increasing concentration at a level of
X=0.15. The ACP'I, reach the lorvest value,
while the ACPot, for cytidine and Uridine was
extremely the same and all concetration of
secondary solvent. Since at low concentration
ranged between X=0.02 and X=0.05 the AH
reached at a lower value lor them, and the
change in ACPot, for Uridine was the less as
in cytidine, and when we increased the
concentration of Nlv{P,_the change in ACP,,,
became simillar to thyni.dtne Aithough the
difference with cytidine r.vhich gave higher
value of ACP" at X=0.15 when it compared
with another nucloside. il,hich containing
pymidine ring. The dxpected change in
cytidine and Uridine belonged to possess
these compounds a l,idrophobic groups
which result to increase the effect of solute-
solvent, thus it considei a destroying factor
of interaction between solvent-secondary
solvent at a low cncentration of Nivlp and
with increasing the NMP concentrations the
effect of solute-solvent and solute-secondary
solvent increases, and finally the skelton
structural formation increase, while in
adenosine the ACP change was very small in
low concentration on NMp byt when
theconcentration increased to X:0.1, the
ACP of adenosine was increased untli
X=0.25. This behaviour was different from
another prymidines nucleosides which ACp

Vol. 9, No. I, l99B

decreased in that concentration. We explain
this behaviour of adenosine due to finding of
amidazole group which increases the effect of
interaction between solute and secondary
solvent when the concentration of NMp
increased.

. The eflect of temperature on the
values of AH. of solution of nucleosides in
water-NMP have been investigated in two
temperature 25 C" and 35 Co, as shor.vn in
Table (2,3). From these data the increase in
temperature leads to loose and break of
hydrogen bonds in addition to other
molecules effect, so thesolvation of
nucleosides results in increasing the bonds
broken between mixture molelcules NMp-
water as well as a decrease in interaction
effects between solute-solvent in a mixture
due to increase in temperature as shown of
values of AH, at 25 and 35C'.
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.ljAJl drl3^J .,1-,_l #Yts!4>;l .1"-i:_,r_ll .rlSF-rL-rL .ra3 
lg;is+jt

ABSTRACT

A series of derivatives of cinnamic acid have been prepared and converred to nelv
thiosemicarbazide d 5-substitutedstyryl- 1,3,4-triazole-2-
thiols. These compounds were characterized by their ir, lH-nmr and elemental analyses. These
compounds were screened for their antibacterial activity against Staphylococctt.t ctttreus, .

Escherichia coli and Psetdontonas aerugitrusa The results indicate the m-and p-; ,

methoxycinnamoyl thiosemicarbazides shorv promising antibacterial activity against
Staphylococctt.t attre us, whereas, 2,3-dimethoxycinnamoul thiosemicarbazide was the rnost
active against E.scherichia coli.

INTRODUCT10N EXPERI卜 IENTAL
t

Thiosemicarbazide derivatives of Materials:
carboxylic acids and thcir cotiesponding Benzaldehyde derivatives, maionic
triazoles, oxadiazole-' and thiadiazoles are acid an phenyl acetic acid were of Aldrich
important compounds because of their and Fluka products and were used lvithout
biological acfivitfes,. These antitubercular further purification. Cinnamic acid derivatives
properties [3]. A laige group of thiosemicar- were prepared in our laboratory by known
bazides and triaxoles prepared from cinnamic methods [5].
acid derivatives have been found to have the
highest activity among aromatic acids [4]. In App:rratus: ,
view of these observations it was thought Melting points were determined on a
worthwhile to synthesize and screen some Gallenkamp hot stage and are uncorrected. lr
new derivatives of cinnamic acid for their spectra were recorded on a Perkin-Elmer
antibacterial activity. 3758 spectrophotometer as KBr discs. IH-

nmr spectra were determined on a Barian HA
80 N{Hz pulse nmr spectrometer using
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DMSO-da as solvent and Tlvls as internal
standard. Microanalysis were performed at
the analytical laboratories of Petroleum
Exploration Company, Baghdad.

Preparation of Cin namoul
Thiosemicarbazides [71.

Thionyl chloride (0.02 mole) was
added dropwise to the cinnamic acid
derivative (0.02 mole). The mixture was
heated and stirred on a warer bath at 65-70
"C tbr lhr. Ihe excess of thionyl chl<;ride was
distilled under vacuum. The resulting acid
chlorides were used directly,in the subsequer.t
synthesis.

Equimolar quantities if the dried
thiosemicarbazide and acid chloride rvere
suspended in dry pyridine and cooled to 0'C.
The cooled acid chloride/pyridine solution
was added dropwise during I/2 hr. The
mixture was stirred for 12 hrs. at room
temperature. Excess pyridine was removed
by vacuum distillation. Cold wateruvas added
to the residue and the precipitated
thiosemicarbazide was filtered, washed with
water and recrystallized from ethanol. The
physical properties of the synthesized
thiosemicarbazides are _eiven in Table l.

Preparation of S-Substituted styryl-1,3,4-
Triazole-2-Th iols.

The cinnamoul thiosernicarbazide
(0 03 mole) in 2N NaOH (l00ml).\vas stirred
and heated on a w'ater bath for 2 hrs. The hot
solution was filtered, cooled and aciddified
with HCI (1091). The precipitate was filtered,
washed with water and recrystallized from an
appropriate solvent. The physical properties
of the synthesized triazoles are given in Table
2

Biological Part.
The antibacterial activit."- of the

synthesized compounds w.ere determined by
the agar diffusion method of Kirby and Baur
t6] Each compound was tested twise and
their average values are given in Tables I and
2

RESULTS AND DISCUSSION

Substituted cinnamoyl thiosemicarbo-
azides were prepared by the reaction of
cinnamoul chloride wiht thiosemicarbazide in
dry pyridine according to the method of
Hoggarth t7l The cyclization of
thiosemicarbazides ro 5-substituted styryl-
1,3,4-triazole-2-thiols was achieved by the
action of 2N NaOH [7] The structure and
physical properries of the synthesized
compounds are given in Tables l&. The ir
and rH-nmr spectral data are given in Table
3. The strucrure of the synthesized
compounds is confirmed by their ir, nmr and
elemental analyses

The ir spectra of cinnamoyl thiosemi-
carbazides shorved a ntedium intensity band
in hte region 3300-3500 cm-', a sharp strong
band at 1670-1695 cm-' and a medium
intensity' band around l6l2- 1639 cm-r which
are assigned to NH, C=O and the olefinic
C:C stretching vibrations respectively. In
addition, these compounds showed four
characteristic bands for ihe mixed N-C=S
vibrations. Band (i) ar 1500-1560 cm-r due
to NH bending frsquency, band (2) at l3l0-
1355 cnt''due to'C-N stretching vibration.
Band (f ) ai 990-1030 cm-'due to C+S
stretching r,'ibration and band (4) at 840-870
cm'' is a conrbination band of the last three
modse of vibrations [8].

The ir abscption spectra of 5-substit-
uted -styryl-1,3,+Jtriazole-2-thiols showed
the absence of carbo.nyl absorption and the
appearance of a C:i'{ absorption at 1600-
1640 cm''. These compounds show a broad
band at 3125-3450 cm-', a mediurn intensity
band in the region 1612-1650 cm-r and a
multibple band at 1000-1350 crn-r due to NH
stretching. the olefinic C:C & C=N and the
thione C=S stretching vibration
respectively.The multiple absorption of the
last band indicates the tautomeric forms of
these compounds [9]. The lefinic C=C group
in conrpound 6 appears at l694 cm-r probably
due to the presence of the strong electron-
donation 2,4-dimethoxyphenyl substituent at
the p-carbon of the C=C group.
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The 'H-nmr spectra for the
corresponding triazoles give a broad signal at
13.l-13.5 ppm due to the NH protons. The
olefinic protons exhibited an AB system at

6.6-7.75 ppm. The p-olefinic proton
absorbed at lower field due to the ring
current effect of the aromatic rings and the
deshielding zone of the C:O group due to its
diamabnetic anisotropy. The coupling
constant between these two protons was in
the range 14 79-17.92 Hz, thereby
confirnring their trans relationship. The
absense of an absorption around 2.6-3.6 ppm,
characteristic of a thiol group in the spectra
of most of these compounds except those
with strong electron-donating nrethoxy or
dimethoxysubstituent showing that these
compounds exist mainly in the thione form

[9,9]

Biological Activity.
The antibacterial activity of the title

compounds towards three types of
microorganisms were determined by the agar
diffirsion mehtod [6]. The test organisms
were Staph-y,lrrcoccus aureu.\, Eschcrir:hia
cole and Psettclomotrus aerugittosa ,n:,.,

Vol. 9, No. l, I99E

results indicate that m-and p-methoxycinna-
moul thiosemicarbazides (compounds 4&5)
show promising antibacterial activity against
Staphylococcu.s attrett,s, whereas, 2,3-
dimethoxycinnamoy thisemicarbazide
(compound 6) was the most active against
Escherichia coli. The results of the
antibacterial screening for 5-substituted
styryl- 1,3,4 -triazole-2-thiols show that
compound 8 was the most active against
Pseudomotns aenrgino.ra. The derivatives of
cinnamoyl thiosemicarbazide and their
corrcsponding triazoles appear to have the
highest activity among aromatic acid
derivatives [4]. It is probable that the double
bond in these acids in addition to the active
group in thiosemicarbazides and triazoles are
the active sites in these classes of compounds
which enable them to bind to cell walls in
these organisms or to the metals in the active
sites of some important enzyrnes such as the
ztnc ion in alkaline phosphatase or iron
present in ribonucleotide diphosphate
reductase (RDR) (3, 10, I l)

Table li Physical and Antibacterial Properti9,OfCinnamOyl Thiosemicarbazides

R―
(【])片

CH=CH―CoⅢ NHCSNH2

conrpound R lvlolccular NI P Yicld Antibacterial Activitr'
No Forntula % S. .lurous E Cο′′ Ps. .leruqino
1 H CrnHrrN.,OS 220-222 68 ++ +

m-CH3 C1qH13N3OS 104-106 ，
′ t

p‐ CH、 cilHr rNlOS 204-206 70 1- + ＋
一

4 nr-OCHr C1l H13N302S 176‐ 178 70 +++ f +
D―OCHl Cll H13N301S 211‐215 ++ + +

() :i-ocHr CIュHぃ N303S 205‐206 + ++
D-NH- CloH12N10S 106‐ 1()8 Tj +
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Table 2:Physical and Antibactedal Properties of5-Substituted styヮ 1-1,3,4-TriazOle-2-ThiOls       .

貯0は・ど毎>租
H

compound R Molecular ⅣI P Yield Antibacteria Actir itr'
No Fornrula Oc % S. .lurous EQ″  I Ps・ .4o■梁加ο
8 H Cl.H9N3S 270‐272 65 ++ 十 十 +

9 m-CHr cilHr tNrS 281‐283 +

10 p‐CH3 C11H1 1N-,S 292-291 ＋
一

‥ +

nr-OCH3 CH HliN30S 236‐238 77 + 十 十

p~OCH3 CH HH N30S 283‐285 30 十■ + +

、3‐OCH、 Cr:HrrN,O:S 172-174 80 + + +

14 D‐■lHヽ Cl(,HIoNlS 248‐250 79 ++ + 十

Notes : There was good agreement between C, H, N found and Calcd.
(-) = No inhibition, (+) = tO-14 mm, (t) = O-g mm, (++): 15-20 mm.

Table 3: Ir and 'H-nmr Spectral Data for Cinnamoyl Thiosemicarbazides and 5-Substituted
卜1,3,4-Triazole-2-Thiols

AbbrreviatiOnsi IR,s=strong,m=medium:NⅣ IR,s=Singlct,d=dOublet,m=multiplet

REFERENCE Antiviral agents". Ind. J. Chem., 5, 391,
1967.

l. Singh, S.P. and Shukla, S.K., "Thiosemi- 3. Shukla, J.S., Singh, HrH. and Parmar, S.

carbazides and Triazole Derivatives as ..Substituted Triazoles as possibte
potential Antibacterial and Antifunqal Antitubercular Cornpounds,,, J. practical

Agents", J. Antibact. and Antifi-ri'c. Chenr. 3 tt, sz3 t909.
Agents, 11, l-5, 1983 " 4. Sarkis, G.Y., ir'farkos, N Y. and Abdul-

2. Shah, Vt.H., Mhasalkar, M.Y. and Yaraya, Ghani, Z.G., "Synthesis, Spectroscopi and
N.A."i,4-Disubstituted-5-Carboxy'methyl- Biological Study of some New
mercapto-1,2,4-Triazoles as Potential H1'drazides, Thiosemicarbazides, Triazoles

,,,

Compund
No.

IR, max (.rn-')
NH, C:O, C=C, Ar

NlvlR Parameters, 6 (ppm)

1 3333m, 1694s,

1612s, 1600s,1515m
330(s,2H,NH2),75(m,5H,Ar― H),664(d,lH,H8)
763(d,lH,H-7), 939(s,lH,CSN■ ),101(S,lH,CONH)
J78=15 72 Hz

０
， 3570m,1724s,1626s,

1607s,1562m
330(s,2H,NH2)619(d,lH,H-8),6_8(d,lH,H-7)
71(d、 2H,Ar¨ h),725(d,2H,Ar― H),902(s,lH,CSAIH),
966(s,lH,CONH)J7JF 165 Hz

5 3322nl,1669s,1626m,

1589nl,1510s.

324(sm2HmNH2),042(d,lH,H-8),70(d,lH,H-7)
754(m,4H,Ar―H),9b6(s,lH,CSNH),98(s,lH,CONH)
J78=14 15 Hz

8 3420w,1623s,1639s,

1562s,1481s,1219m,

996m,

654(s,2H,H‐ 8),689(d,lH,H-7),7.07(d,2H,2特 H),
719(d,2H,Ar― H),1314(s,lH,M).J78=17 92 Hz

つ

¨ 3448w,1612s1652s,

1562s,1492s,1219s,

998s

672(d,lH,H-8),71・ Id,lH,H-7),75(d,2H,Ar― H)
754(d,2H,Ar― H),1338(s,lH,NH)J78=16 5 Hz,

８■
′
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and Oxadiazoles, IraqiJ. Chem., 14(l), 50
1989
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ABSTRACT

Dust storms have an ilnportant efFect On the prOpagatiOn Of radiO 、vaves in the
atmosphere The airn ofthis、 vOrk is tO investigate the attenuatiOn and backscatter properties

of dust stOrrns for radars operating at X― band Published experinlental dattt Ofdust stOrln

Samメe ObtJned in lraq are used Resuhs of cJcdations suggested that settfe mOist duSt

storms can cause severe attenuatlon of radar waves operating at X_band irequencles The

calculations of echo power and backscatter cross― section indicated that conventional x_band

radar can be used to detect and study dust storms for ranges belo、 v100 km    ´

NTRODUCTЮ N  Iw¶
Ⅷ 」

a棚
∬

t育
#誓凛 1霊奪

The   prOpagatiOn   of  micro、 vave  llakes, and dust particles becOme important

radiation thrOugh‐ dusty nledium(air with Goldrish 16]presented a re宙 ew and
suspellded sOil particles)haS attracted the  aSSessment of attenuation and bacscatter

'tte,tiOn Of mony researchers Gobrial[1] prOperties by dust stOrms br radars Operatingland・ cha[21 examined the attenuation efLcts at L― band and S_band This paper presents

Of sand stOrms Bashir et al[3]and Ansari et resuhS Of calculations Of attenuatiOn and

al.[4]discuSSed the crOss polanzatiOn e螢 3cts backscatter propenies Of dust stOrms br X―

of sand stOrms Salman et al[5]presented band radar Experimental data of dust stOrm

the results OftheOretical study re3arding the  Sample obtained in lraq are usQd in this study

efFects Of non―spherical dust particales On [7].TheSe data are presented in Tables l and

radio propagation HOwever, the efFects of  2

dust storrns on radar Operation fOund a little

interest in literature ln general when radar is

operated  at frequencies above l(3hz echOes

電‐1



ble li Particle size distribution「 7

Partical Diameter

Lrm

Probability

265>D>310 004
310>D>156 021
156>D>78 026
7.8>D>39 022
39>D>2.0 O14
20>D>098 007
0.98>D>00 006

′ルル″′′
4ツ κ工こ″ム

Table li Particle s

Table 2: Complex dielectric constant

r=r-ie"at9 Hz

HzO
Content (%)

ε ε

0 1 781 O16
く
′ 2030 038
10 2610 058

THEORY

a)Attenuation
The attenuation coefficient (dB/ km)

of dust or sand stornis at centimeter
wavelength is given by [2,6] ;, .

4=J'o?9*-l-oue"N, rlr, . .r'l
[(e'+ 

2) +e"-)L t'

where e' and e" are the real and imaginary
parts of the complex permittivity of the
particles (e- : e''je").N1is thegotal particle
density (lvft), l. is the wavelength (m), and P;

is the probability that r; lies between r; and

ri*Ar;. Nr is related to the visibility (km) by

l2l

b)Radar Echo Power and Backscatter
Cross-Section

The resultant backscatter power
"clutter" (w) from distributed targets (such as
dust particles) is given by [6,8]
P,=r.3 rxt0'tprG7a."e,,i.''1 lSJiIqDl . (4)

where P, is the transmitted peak power (w), r
is the pulse width (s), 1" is the wavelength
(m), G is the antenna gain, A, and 06 are the
vertical and horizontal beamwidth
respectively (rad), N1 is the total particle
density (m''), R is the radar range (m), Di is
the dust particle diameter in the interval D;
and D,+ 6p', and P; is the corresponding

probability. The paramete. lk"l= is detined by

卜∫=

and since c=ε

lk。

2=

臓|…
………0

_`jε
｀`
,(5)becomesi

(,-1)i+]′12  _     (6)

For a point target, the backscatter
power is defined bV [8]

V=Ψ (2)

(7)

rvhere o is the backscatter cross-section
(m2). Now equations (a) and (7) may be used
to obtain the equivalent point target cross-
section for distributed targets:
o"=2.6x10r0[tQ"on],rJR: k,t NrI piDio (g)

COIVIPUTATIONS AND
DISCUSSION

The attenuation coefficient at 9.35
GHz is computed versus visibility fbr
diflerent dust stornls with various moisture
content using the data of tables (l) and (2).
The results are shown in Figure ( I ). It is clear
that the attenuation coetlcient decreases with
increasing visibility, i.e. with decreasing the
dinsity of the dust storm. The result also
indicate that the increase in the attenuation
coeflicient. [t is apparent that severe dust
storms causes severe attenuation of radar
waves at X-band (F9 35 GHz).

け議 ¨
―

where r" is the equivalent particle radius, that
is the radius of the monodisperse pafticles
which give the same attenuation as the
polydisperse particles, i.e.

r" : [Ipi ri-.] 
r r
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Consider a lypical X-band radar [9]
with the following parameters Pt:250 kw,
r=5 prs, )":0.031 m (F9.35 GHz), G=46 dB,

$u=05:lo, and from Table I we can find that

IpiD,u=4.52.,0* pm6=4.52x10'16 mu.

Substituting thcse parameters into (4) and (8) rrc
obtain
P,(dBm)=-144.6+1616* lq: rf tQlogNr-20 logR

o.(dB):- 1 37. 7+ I 0log k"t+[ t {togXr+20logR
(10)

、herc R isin klll NT L in m‐
3 andに2is le「

led
by(6)

Using(9)and(10)a10ng with the
data of tables(1)and(2), the eChO power

i`clutter'' (Pr) and the  backscatter cross―

section(σc)Were Calculated versus radar
ranse up to 1000 km for visibilities of l,10,

and  100  nl. The results are presented in

Figures 2 and 3  Figure 2 shows that dense

dust storm(aSSOCiated with low visibility)

produce a signiflcant echo power ltis also

evident that the moist dust storrns Figure 3

shO、vs that the equivalent backscatter cross―

section increases 、vith increasing range and

that dense and moist dust storrns produce

relatively  high backscatter cross― sections

COp゛ de面 ng an X_band radar with minimum

detettable Signal of― HO dBm,the results
suggest that X― band radars can be used to

detect and study dust storms palticularly at

rangcs below about 100km

CONCLUSIONS

Expenmental data br a dust storm

sanヽple obtained in lraq[7]has been used tO

investi3ate the properties of attenuation and

backscatter of dust stOrins at X‐ band.Results

of clcultions indicated that severe attenuation

of X― band radar 、vaves, and that the rnolst

content ofthe storlns ls an lmportant factor in

increasing the attenuation, fOr example,dry

duSt,tOrms(0%moiSt COntent)with宙 Jbility

Of  10 meter can cause attenuation of O.2

dB/km while mOist storms of 5%water
content cause 0 3 dB/knl and lnois storins of

109も   、vater  content  cause 04 dB/km

Calculations of echO po、 vers and backscatter

(9)

' Yol. 9, No. l, l99E

cross-section produced by dust storms
showed that the echo power deceases with
increasing range while the backscatter cross-
section increases with increasing range. The
results also showed that the water content of
dust storms plays an important role in
increasing both the echo power and
backscatter cross-section. These results
suggested that conventional X-band radars
can be used to detect and study dust storms,
pafticularly for ranges below about 100 km

10‐
l

10‐
2

Figure l. One-w'ay attenuation coefficient of
dust storms fbr ditTerent moisture content
versus visibility at 9.35 GHz.

H・0=10%
H、O=5%)
H、0=0(‰
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Figure 2: Echo power of dust storms versus
radar range
a)H2O=)o/o b) HrO:s% c) HzO:10%
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Figure 3: Backscatter cross-section of dust
storms versus radar range
a)H2O=}o/o b) HzO:S% c) HzO:I0%

a)H20=0%「 V=lm
V=10m
V=100m

a)H:0=0%-V=lnr

b)H20=5Yof-V=lm
V=10 nt
V=100111

b) H:0 = 5Vo f- V = lnr

C)H20=10%「 V=lm
V=1()m
V=100 nl

b)HrO=5%-V=lm
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ABSTRACT
Short pulses of N2-Laser have been used to affect the etching properties of alpha

particles in CN-85 detector, which was used as a solid state nuclear track dtector (SSNTD)
The Laser radiation can later the etching properties. number of tracks, optimum time t",, (the
best etchingtime to observe all the tracks), diameter growth rate Vp, induction time (the tirst
time of etching) and the bulk etch rate Vs . This measurements were done for the first time in
this field.

INTRODUCTTON

Tge SSNTD's have received a great
deal of inrpofiance over the last years,
particularly for fission studies. The SSNTD
technique is based on the damage created in a
solid along the path of a heavily ionizing
particle. The damage along the path is called,
track, it may become visible under an
ordinary optical microscope after etching
with suitable chemicals. The visible tracks are
countered either by direct observation by a
persora or with help of automated instruments

[,3]. The track has a suitable structure, and
this structure can be aflected by'- diflerent
methods. The effect of N2-I,65s.1radiation on
the etching properties of'trd'Cs;.in CN-85
detector have been studied in 

'the 
present

work.

EXPERIIVIENT

The source of radiation which been
used were alpha source't'Am (manufactured
by Radio Chemical Ltd.), and alpha particles
lrom this source are normally incident on the

CN-85 detector (supplied by Kodak-Path
France).

The energy of the incident particles
was 5.4 ivlev Samples (l) rvere bombarded
by alpha particles for 5 min. and Samples (2)
were bombarded by alpha particles for 5 min.
and then exposed to short pulses from N2-
Laser (manufactured by Basrah Univ.) [a]
The sample thickness after each ethcing time
lvas been measured by a micrometer. The
damage regions by the incident alpha
particles were checked up by a microscope to
see the effect of alpha radiation on the

' growth in the diameter of tracks D and to
count the tracks.

RESULTS AND DISCUSSION

The etching prop..ti", of CN-85
samples (i) have been stuCied tbr one hour
etching time and then compared with the
sarnple (2) to observ'e the eftbct of Laser
radiation on the tracks. Figure I shorr,s the
variation of no. of tracks as a function of
etching time, it follows from the graph that
the no. of tracks in samples (2) are less than
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in samples (l) bV a factor (1/2), also the
optimum time too (dashed lines) in samples (l)
is less than in the samples (2\ These
differences should be due to the effect of
Laser radiation. The energy of the N2-Laser

radiation (which = 0.007 J/cm2) can destroy
several tracks by removing the ionized pcints
which done by the incident alpha particles
along their path inside the CN-85 detector.
For this reason the diameter growth rate Vo
for samples (2) is less than for samples (l) as

shown in Figure 2. These Figures shows the
variation of the average track diameter D as a
function of the etching time t. This relation is
linear, and can be able to calculate the value
of the diameter growth rate Vp, where
Vo:D/t [5]. and also from the same figure we
determine the induction time t;n, which is
grater for samples (2) than for samples (1) bV

a factor (2).
It is clear from these results that the

Laser radiation which was used in this work,
does not destroy all tracks of alpha particles
but only their initial parts that close to the
surface of the detector. Also the Laser
radiation does not affect the bulk etch rate Vs
for samples (1) and (2), which can be

determined from the relation between the
difference in the thickness (h) removed from
one surface ofthe detector versus the etching
time as shown in Figure 3, and it is found
equal to 4.29 ytrn/hr.
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ABSTRACT

Depletion layer properties for silicon',vith complementary error function distribution
were discribed in the present work. The background concentration Np the net concentration
on the p-side No(Xo) and the net concentration on the n-side N"(X") have been calculated
numerically lrom complementary error functicn distribution for undoped silicon 'pnn.
junction. A comparison has been done with the hyperabrubt, Gaussian and exponential
distribution (Ahmad et.al.)[i] The results of the present rvork and the recent work (Ahmad
et.al.) [1] are introduction to study the radiation damage c;.f lhe silicon'pnn- junction, and ro
find the best model calculates the junction depths and thei net concetration on the p-side
No(Xn) and the net concentration on the n-side N"(X").

INTRODUCTION acceptors 
. is complete (ii) the impurity

concentration is much higher on one side of
The solution of one-dirirension the junctio"Jhan on the other (iii) the applied

diffusion equation is the complementary error potential appears entirely across the junction
function. (Larence l%9) [3].

N(x) = N" er (ax) (t)
where N(x) is the impurity density at a
distance (x) from the surface, N. the surface

concentration and a=tlJ4ff, D the
temperature-dependent diffusion constant and
(t) is the diffusion time (a=l/24, Mohgaddam
1983) 12) The purpose of the presenr
calculations, we have taken the case of a
acceptor diffusion into n-type semiconductor
to treat the depletion layer when reverse bias
applied.

We have made the tbllowing
assumptions. (i) the ionization of donors and

ESXPERI}IENTAL TECHNIQUE
AI\D SANIPLES PREPERATION

A11 the diodes were used in this
experiment were supplied by Marconi
Electronic Devices Ltd. Lincoln, U.K The
silicon -pnn-diodes were made on j5ecm n-
type float zone silicon. The samples are
hexagonal plates with side r2mm, 230ptm
thick and area - 6.3mm2. Before the
capacitance-voltage (c-v) measurements were
made, the samples were washed in acetone,
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deionized water and rinsed ultrasonically in
methanol, followed by etching in

50%HFz:HzO for several minutes.

The c-v measurements have been

done at room temperature by LCR (Hewlett
Packard) model 4626A at freqyency 10 KHz
and stain steel cryostat which is vacuum
pumped to 10-2 mbar. The Diodes were made

by deep-sided gallium diflusion, followed by
the removall of one junction. Phosphorus
were then driven in one side and boron in the
other. Figure 1 shows the final structure.

where N,(x^) = Np-N.1(x")
and N"(x") = Np-N.1(x,)

(A) is the area of the saqmple, ro and e are
the permitivity in vacuume and in silsicon.
N2(xx) is give,, by equation (l)

At high reverse bias €quation (2)
reduce to.

1 
= 

te'Al dc-'
ND2dv

N1r Jan be lound
equation (3).

(3)

from C'2 vs V plots and

To get the junction depths (x1, on the
n-side and x2, on the p-side), net
concetnrations and theoretical capacitance
voltage (c-v) data:
The net concetration p(x) = Q (No-N. i"(ax))
where q is the charge and No = N,i"(ax).
lets=ax, ds=adx
Poisson's equation becomes.

95+r-91 -ND-N,,i'(ax)qox cx

aee" dE -- ND N"i'(s) g

qox
where ry and E are the potential and electric
field.

i) In the region s2 ( 5 ( 5o

?tro = No(s- s: ) - N,, ii"(s)sdsq ,2

?ur, = No(s- s:) - N,,ir (s.) - t' 1s1; 
(a)

q

Equation (4) shows the variation of the
electric field E(s) in the region s2 S S < sn. To
get the potential % integrate eluation

(4) (remember that E(s) :- c\1 
= -+ )ax aex'

a'ee^ N
(ru(s. ) - ur(s)) = f (s - s= ),

q

-N, i(i'(s,) -i'1s;ds 
1q'

t2

a'er^ N^
q-

- N ,i' (t, Xr - s, )t + N,,i= (r, ) - it (r,, )
(5)

Figure l: The final structure of undoped

silicon pn-junction.

卜IETHOD

Xz xo X1 
i.t

Figure 2: The variation of concentration N(x)
with distance (.ri) (*, : *o), (xn = xn)

and (x. : 6) (wher€ x2, X1 and xo are
the junction depths on the p-side,
n-side and at the junction depth)

From Figure 2, if N"(x") & Nn(xo) are the net
concentrations on the n-side and on the p-
side then (Al-Kubaisy, l99a)[a]

I I ee.A: dc-t 
"

: + _=___rj__ . (Z)N"(x^; Nn(x") 2 dv
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ii) In the region sr > s 2 so

- 
aeto 

E(s) = No (s, - s) - N. i i'(s)ds and
Q'

- 3999 E(s) = N, (s, - s) - N. (i, (s) - i,(s, ))
q

Again to find the potential ,74r;,int.gl?.
equation (6)

^2r.r. N^3(V(r= ) - rf (s)) = :: 
g 

(s, - s)t + N"ii(s, )qt

(s, -s)-N,i illsyds

a'ee- N

q'
(s, - s) - N" (i'1s; - i'1s;

At the junction depth (s"):

ater N: -"n 1ry(s,)- ry(so))=T(s, -s)= '.Noir1s,)q-
(s, -so) -N"(it(s") -it(s,))

(7)
The potential difference AV:yz(s2)-r7,(s1) can
be found from equation (5) and (7)

+Lai;. '^ (r")[(r,, - r,), - (s, - r"),]-qN" 2 ' "'l

[i'1s,;is,, - sp) + i' (s, - r,,)]*[i=(r,) -i'(t,)l
(8)

To get the connection between the junction
depths '91 and sr) and the background
concentration Np.
At the junction depth (S") equations (4) and
(5) are equales (remember that No=Noi'(s"))

Np(s1-s2):N.(i t(s2)-i' 
(s, );

i.e. (s,-sz) :1i'1s,)-i'(s:))/i"(s,) (9)

where the depletion layer (s,-sz) satisfo the
following"equation:

- eeAa
(sr-sz) : ----ii--

.c

Vol. 9, No. l, 199E

square method. To calculate the junction
depths sr and sz.

If (s1-so) > 0.1 equation (9) reduce to
s1=g2* it(s1)/i"(s") (l 1)

So that the first value to sr.is sr(r) and satisfy
equation (l l)
.'. equation (9) can be written in the following
form:
let F:s1+(ir(s1)ii"(s))_s1(t) (12)

€:t*[air(s1)/ds1)]/i"(s1) (13)
dS,

. Newton-lteration formula becomes.
s, 

i'' =s,-F(s,'1/1dF/ds,'; (14)

A programme (CVERROR) has been written
in FORTRANTT (present work) based on the
NeMon-lteration method and the fits of least

Now, to calculate s1(r)from equation (1i) we
assume approximate value to s2 then use

equations (i2,13 and 14) to calculate the final
value of sr. The final values to sr and s2 must
satisfo equation (10).

RESULTS

From the experimental c-v data for
undoped si-'pnn- diode, the numerical value
of shallow donor concentration Nn can be
calculats frorn equation (3). We assume the
shallow acceptor distribution Nr(x) flollor.vs a
complementary error function (equation
(l l)) To see weather this assumption u,orks
or not we needs to know the theoretical
variation of capacitance with the reverse bias.
The theoretical (c-v) data has been calculated
from equation (8), using the 'programl

(cVERROR)
Figure (3) shows the conrparison

between experimental and theoretical c-v
data (c-2vs reverse bias (v)), 'using 

the
junction depth So:axo=2.3 54 (where
xn=56.41rm) (lvloghaddam, 1982)[2]. The
maximum difference between o*.,:erimental
and theoretical c-v data is about =67o at bias
voltage v=80 volts.

The variation of net-_ acceptor
concentration No(*r) and the net donor
concentration N"(x") versus junction depths
(s,-sr) and (*-s;) are shown in figures (4a and

(10)
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4b). This variation agrees very well with The present work is an introduction
figure (2). to study the radiation damage on silsicon pn-

junction such as electrons, neutrons or y-rays.
DISCUSSTON

In the fabrication juncticn device the
impurity distribution is important and can be

determined by capacitance-voltage
measurements. In the present work we
assume the impurity concentration follows
the complementary error function. The
maximum variation between experimental on
the p-side (No(xo)) and the net concentration
on the n-side (N"(x")) follorvs ve,y well the
impurity distribution in figure (2).

According to (Ahmad et.al.)[1], the
complementary error function distribution
gives a close results to the Caussian
distribution in both c-v data and net
concentrations (Nr(xo) and N"(x.).
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ABSTRACT

The radiation damage of silicon P*nn' junction is studied by irradiation with gamma
rays from Co60 with doses 100, 500, 1000, 1500, and 2000 rad respectively (dose rate = 55
rad/min). The gamma irradiation has done oon the n-side only. Effects produced on shallow
donor concentration Nu, the net acceptor concentration Np and on the net donor Nn
concetration. Also the effects of frequancy on the capacitance before and after gamma
irradiation has been studied.

II\,{TRODUCTION

Semiconductor devices are used in
various radiation evironment. Such as space,
nuclear reactor, high-energy particle
accelerators, medical information, radiation
detector etc. So it is important to study the
radiation eflects in senriconductor devices.
No studies have been found on, gamma
irradiation effects on shallow donor-,
concentration Np and Net accepter
concentration Np and net donor N. of si-
p*nn. junction. In the present work a silicon
p-nn. diodes have been irradiated with Co60

gamma rays and the damaged characteristics
have been investigated taking in the
consideration, the effects of flrequerl[y on the
measurements.

ESPERINIENTAL PROCEDURE

All the samples used in the present
work were supplied and diffused by Marconi
Electronic Devices Ltd., Lincoln, LlK. The

p.nn* diodes were made on 35Qcm n-type
float zone silicon. The diodes were made by
deep-sided -eallium diffusion, foilowed by the
removall of one junction. Phosphorus were
then driven in one side and boron in the
other. Figure I shor.vs the final structure.

25unr +,v ---) Phosphorus

▲
~

60μ lll l

20μ lll ‡_

--r Callium

--t Bororr

Figure I : The final structure of undoped
silicon pn-junction

All the samples are hexagonal plates

with sida - 2mm2. Before any electrical
measurenlents were made, the samples rvere
washed in acetone, deionized water and
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rinsed ultrasonically in methanol, followed by
etching in l0o/o HF2:H2O for several minutes.

The measurements have been done at
room temperature by LCR Hewlett packard,
model 4626A at frequencies lKHz and
lOKHz. The stainless steel cryostat was
vacuum pumped to l0 mbar.

THEORY

If the impurity density N^(x) at
distance x from the surface is complementary
error function then:

. 
N.n(x) = No erfc (ax) . ( I )

where u: Jir4D, , D is the diffusion constant

and (t) is the diffilsion time

The net concentrations on the n-side
N"(x")(x">x;) and the net concentration on
the p-side No(xr)(xr<x;) are shown in the
figure I and given by the following ecluation:

I I er.Ar dc r+_=+-_ f.)\N"(*"; Nn(xn) 2 dv "'\-/

Where N,(x^)=Np-N.r(x")
No(xo):N.1(xp)-No

\'p '\J .\,,

Figure 2: The variation of the concentration
N(x) with the distance (x)

^.r:

at high reverse biase Np>>N-q(v") and
N,1(xn)>Np then the et'luation (2) reduce to

l ～88。 A2dc-2

ND    2   dv (3)

from the plot c-2vs v, ancl equation (3) one
can calculates the shallow donor
concentration No using least Square method.

To calculate the junction depths x.
and xo and the net concentrations on the n-
side N,(x") and on the p-side No(xo) the
procedures are explained in (i and 2).

RESULTS

Effects of ,v-rays on the variation of
c-'vs reverse bias voltage at frequencies I and
l0KHz tbr silicon p"nn' diodes irradiated
with (100, 500, 1000, 1500,2000) rads are
shown in Figure 3. It is obvious that ,v-rays
increase the capacitance, especially at high
reverse bias.

From the literature, the resistivity
increases with increasing the dose of y-rays
This means that the carrier concentration
decreases with increasing dose of ,v-ray.s (3
and 4), and this was confirmed in Figure -1.

At high dose (i.e. high resistivity) the shallorv
donor concentration, Np goes to the
saturation value (- 3.5xlOra cm-i at lKHz
and about i.26x10r{ cm-' at l0KHz) as
shorvn in Figure 4. The effect of y-rays on
shallow donor conc3ntration, Np of undoped
silicon p-nn- junction is contradiction with
effects of electron damage (5 and 2)

The tffects of y-rays on the net
: ,Jeptor concentration Nn(xn) of the silicon

. p"nn' diodes irradiated with doses 100, 500,
.., [O00, 1500 and 2000 rad on the n_sideat

tiequencies lKHz and 10KHz are shor.vn in
Flgure 5, and the effects of7-rays on the net
donor concenrration are shown in Figure 6.

These results indicate that irradiation
with y-rays reduced the electron densit,v in
the conduction band as the dose increased
and that, consequently, shifts rapidly the
Fermi level tow.ards the middle of the band
gap. While in the electron irradiation the
donor impurity (phosphorus) is increased as

|tr.,.=N" erfc(ax

)z
cr[cz. = l-crf t.. crb. = 1ic..fl-,,,)d,,

. 7t0
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the electron dose was increased i.e. the Fermi
level shifts towards the conduction band.

If E" and Er are the conduction band
edge and Fermi level energy then the electron
density (n) is given by the following equation.

tr=N...0(+)

where Nc is the effective density of states,

N.=2f 2n*lkr')"=n. 
is the effective mass of(tr')'

electron (mn - 0.07 m.), where mo is the rest
mass of electron. At rbom temperature
(T:300K') N6:2.8x10'' c.n--t for silicon (5).

If the number of electrons in
conduction band equale to the number of
donor atoms i.e fully ionized, then n:Np and

(Ec-En): kT lnflq)
\N",

Table I and Figure 7 show the effective dose

of y-rays on the energy difference (Es-Ee) at

frequencies lKHz and 10KHz.

Table 1: The variation of energy difference
(Ec-Er') at frequencies lKHz and

l0KHz

Vol. 9, No. I, I99E

However the present results need
more work and infbrmation from
capacitance-voltage measurements of the 7-
irradiation on silicon-p'nn- diodes (irradiation
on n-type, p-type, c-v measurements at liquid
nitrogen temperature (77k"), apply reverse oi
forward bias during- y-irradiation and
annealing).

Finally to find the damage or defect
(i e traps concentration need to do a full
analysis on deep level transient spectroscopy
(DLTS experiment)).

This paper is the first step to get more
information about the damaee caused by y-
rays on silicon p nn .
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At frequency I Khz At frequency
l0KHz

Dose (rad) (Ec― EF)(eV) (Ec― EF)(eV)

0 02296 02318
100 02297 02317
500 0232 02339
1000 02325 02340
1500 02325 02340
2000 o2325 02343
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ABSTR{CT

General results are obtained concerning the rational valued characters of the group Zp,
where Zr. is the cyclic group of order k. An active algorithm was designed to Cetermine the
general results, it was caried out in FORTRANTT language utilizing a personal IBN{-PC/AT
computer.

INTRODUCTION

Let G be a finite group, Q is the field
of ration numbers. Two elements of G are
said to be Q-conjugate if the cyclic subgroup
they generate are conjugate in G. The relation
thus defined determines an equivalence
relation on G; its classes are called the Q-
classes of G [2]. t-et n1C; be the ring of Z-
valued generalized characters of G. which
can also be viewed as the finitely generated
group with basis

-- 0, =' I xi
c' .cit((l(\i),e)

where xi are the irreducible complex
characters of G, and of rank equalt to /:lol,
where o is the family of non-conjugate cyclic
subgroups of G. Let A denotes the /xi matrix
which expresses the R(G) basis, its rows
correspond to the 0,'s and columns
correspond to the Q-classes of G[1].

For G = Zx, general results are
obtained concerning the R(Zk) basis. They are
carried out in detail for all possible cases ol
primary decomposition olthe natural number
k indicated below:

C.ase l: k=p where p is a prime number
Ca.se 2: p:pn where p is a prime number and

n is a naturai nunrber
Ca.se 3: k:pr, p:,......, pn where p;

{i=1,2,..,n) are distinct prime
Ttumbers.

Case 1 (General Ca.se.i: k=pr"'p2",.....pn"n
where pi(i: I ,2,..., n) are distinct
prime nllmbers and ei (i:1,2,...,n) are
natural numbers.

t?
General Resirlts.
Case 1:

The rational valued character table of
Zohas the form

Cuse 2:
The rational valued characrer table of

Zon has the form
ｉ
ｔ

墨

野

〓
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選

選

Ｉ

重

塾
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l X

1 p_1
人
Ψ 1 l

Ａ
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1 X Xp xp2 xP3 xpn‐
3

xpn‐
2

xpn_1

φl
l l l 1 l 1 1 1

12 p‐
1(p-1)

0 0 0 0 0 0 ―pn‐
1

人
Ψ p‐

2(p-1)
0 0 0 0 0 pⅢ

Z(p-1)

φ4 pい (p-1) 0 0 0 0 pn‐
l

p‐
。
(p-1) pn‐

・
(p,1)

φn・ 1 (p-1) 1
(p-1) (p-1) (p-1)

(n-l time
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Cose 3:
The rational valued character table of

t.(i,.r for 1<s<r-l and
block matrix given by

A(k) is the 2k'rx2k-r

for l<k≦ n-2

For k=I we denne A(1)by

1

1-pl

-1

prl
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where i" (s:1,2,..
divisors of pr, pz,

disticnt 2n_1

≠pl,p2,…  ,pn,

ｅ
」
ｎ
“
　
　
　
ｓ

の

　

「
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pn,

Case 4 (Generul Cosd:
The rathional valued character table

of Zpr'rp:.....pn'n has the block litrm

=べn)

has the block ibrrll

I x,' x,2 xrl ... xrl.2 x"., x'

φl

φ2

φ3

φ4

$rn-z

Ozn-t
drrn

A(n-2) A(n-2)
Ｌ

ｕ一
(pn-1)A(n-2 ~ベ

マ‖
測

pk,「 1)A(k-1)|― A(k-1】

i  viユ li‐
2

Xll

φl

φl

φj

φi

Arn‐ 1) In-1 べn-1 べn‐ 1) べn‐ 1) 《n-1)

OP l(pn-1)A(n-1 0 0 0 0 p》
~lA(n-1)

p》
-2(pn~1)A(n-1

0 0 0 pl-2A(n-1) pin 2(pn~1)A(n-1)

p》
-3(pn~1)A(n-1

0 0 pi"-rA(n - I pin 3(p._1)べ n_り pin 3(pn~1)A(n-1)

l (pn-1)A(n-1) ―べn-1 ―Aln-1 (pn-1)A(n-1) pn-1)A(n-1 (pn-1)A(n-1)
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Where is(s=1,2, ,o are the distinct[en+1)(en_1+1).… (el+1)]-l diVisors OfplClp2・
2…

pnCn,

is≠ plClp2C2 pnCn,j=(en+1)(en_1+1)… (el+1)and A(1)is the(el+1)X(el+1)mat面 x givell by

べり=

l   l

バ
l~1(pl-1)0

pr-2(pl_1)0

p7-3(pl_1)0

l 
…

 1 
、

1

0 _ O  o

O.…  0 _pi1 2
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p:-21pl_1)

p:-3(pl_1)
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lpl~l p14  pl_l―  |
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ABSTRACT
Surr)' results of leaves and Pods spots on broad bean(l'iciafabaL.) Which caused by

Ascochyta faltae speg. in babylon and Najaf Provinces Pointout that the disease infect botir
cultivars of broad beans, local and cyprus. The Percentages of infection during March, 1993
was 32-36Yo and 36-42% with disease Severity average is40-43 and,29-37. Whileduring
April was 4l-55% and 45-609/o with disease severity'average is 89-132 and 102-160 to both
cutivars respectively. The Study showed that the disease effect on seed content. There was
decrease in carbohydrate, nitrogen content, amino acids, and low eftbct on lipids.
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ABSTRACT
Astudy is presented in the work concering the optimization conditions of activity of the

anzyme Exo- p- glucosidase from Aspergillus niger. It was possible to bring down the activity
of the enzyme p- glucosidase by about 90% using. 0.5 (mg/ml) of the inhibitor D- glucano - S-
lacton during one minute while the activity of Exo- p- I ,4 - glucosidase has risen up to I 1.34
xl0'-' (U/ml). Optimum temperature and pH were found to be 50 oC and 3.8 respecrivety. At
this conditions it was possible to increase the activity of the enzyme Exo- B -1,4- glucosidase
by a factore of four.
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ABSTRACT
The airn Of this research is to study local diurnal variations in atrnospheric PresSure

values at Baghdad city using direct baremetric heurly ObseⅣ ations.The hOnrly 5bservations
were obatained for Baghdad city for apeHed of 5 years(1984-1988),and Were analyscd tO

knew the nature ofpressure variations lt was found that there are regular periodicities in daily

pressure vaHations thrOugh the appearence oftwO distinct maxima and minima One ofthese

maxima is pdmary and the Otheris secOhdary TheSe cycles also shOwed a primary minimum

and a secondery rninirnum The results also shOwed that the shOrtest wavelength Ofthe diurnal

pressure vaHation Occurs at Autumn season(98h),while it is the 10ngest in winter(lo 5h)

The amplittide ofthe diurnal pressure variations is distincty smaner than in Other nlonths
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ABSTRACT

Vertical motion is a very important lactor in weather prediction and it is
extremely diflicult to be measured directly. In this paper a compsiting method is used
to compute the protile of vertical wind motion in Iraq. The results are analysed and
correlated with some observed meteorological features.
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