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ABSTRACT
Upon exanining 757 ish specilnens,belonging to 10 tish species,iorn Shatt r」 ―AJab

dver, the anchor wollll 五θr77αθα ッprル7αεθα WaS fOund on fbur flsh species namely βαrblιs

/7r′θ7/s, 3 s力α′′クノ,oりrノ″′6 εαψ′O and Bοルやまrmaル
"rs 

ψピw′″た″ゴ Tllisヽ the irst

occurrence of this pest in ishes taken iorn natural waters Of Shatt Al― Aごab river and adds a

new host 13.」 Zrw″′ノθ″′)fOr二 .qMPrノ77aCθα h lraq.Detdbd lst Of previous host records h

lraq is provided Both site and source ofinfection were discussed.

INTRODUCTION

The genus Lenwea includes some of
the mossi dangerous crustacean parasites ot

economically freshrvater fishes w'hich have

been responsible for serius losses of the

frshing industry (1). According to Hoffrnan
(2), L. cyprinacecr, which lacks host

specificity, can probabiy infect all lreshrvater

tishes and even fiog tadpoles and

salamanders.
The anchor worm was reported tbr

the hrst time in Iraq in Aprii 1969 by Ai-
Hamed ct Herntis (3) from seven fish species

at Al-Zaafhraniya Fish Culture Station lt
Baghdad. Later on. it was reported tionr
diilbrent tish fhrnrs of iraq (4-22). In addition

to trsh tlrrns, Abdullah (23) and Balasettt et

al. (?4) trad reported this parasite tiont
natural rvaters of lrai1, viz. Dokan Lade rnd

Tigris river at Baghdad, respectivelv. The

present paper is concerned with the
occurrence of the anchor worm for the first
time in natural waters of Shatt Ai-Arab river,
south of lraq.

NIATIIRIALS Ai\\iD NIETHODS

During the period iiom September
i991 to January 1993, trsh specimenswere
collected either freshly from Garmat Ali Fish
Vlarket of fished from Shatt Ai-Arab river at

the site of Basrah University in Garmat Ali.
Cill nets, Castnets and hand nets as rvell as

line and hook were used to catch irshes.

Fishes \.vere inspected as soon as

possible ti>r shaft-like projections issued tionr
tlreir bodies which indicate Lenrdee
intbstations. Parasites were removed tionr
tlteir hosts rvith the aid of KIvlnOr soh.rtion as

stated by lvlhaiden (6) and examined in lactic
acid usinq rvooden slide nrethod (25).
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Parasite sites of attachment on host body

were recorded. Identification of th parasite

was carried out according to Yamaguti (26).

RESULTS AND DISCUSSION

A total of 757 fish sPecimens

belonging to 10 fish species were inspected

for L. cyprinacea. Only five specimens (four

species) were infected (Table 1).

Table 1 : Anchor worm ingstation of fishes of
Shatt Al-Arab river

The previous records of l-.

cypricctceu from B. lulefu.s, B. :shorpeyi and

C. carpio in Iraq were mainly from fish larms
(3, 4, 6-10, 16, 19-22). In addition, this
parasite was also reported twice on fishes

taken lrom natural water bodies of Iraq.
These frshes included B. luteus, C. carpio and
Leuciscu,s lepidu.s from Dokan Lade (23) and

Chomdrostoma regi'um from Tigris river at

Gaghdad (24) Therefore, the occurrence of
L. cyprinacea ot the present investigation in
Shatt Al-Arab river, represents its first record
in Shatt Al-Arab river, first record on both B.

sharpeyi and B. dus.sumieri from Iraqi natural
waters and the second record on both B.
lluteus and C. carpio from Iraqi natural
waters. On the other hand, B. dussumieri of
the present study represents a new host to be

added to the previous hosts reported for Z.

cypricacea in Iraq. This brings the totai
number of such hosts to 16 species (Table 2).

In this tabie, the names of such fish species

are alphabetically arrangeci and the references

are chronoiogically arranged.

During the late seventies and earll_v*

eighties of this century, th authorities of Iraqi
State Enterprise lbr Fisheries had released

millions of carp fingerlings in some lakes,

marshes and rivers of Iraq. As stated by
lvlhaisen (27), these fingerlings, reared in N-
Zaafaran,ya Fish Culture Sstation and Ai-
Wahda Fish Hatchery at N-Suwaira, were
not carefully inspected for parasites before
their release into the natural ,water bodies.
Nso, the flood of 1988 in Iraq had covered
many tish farms in mid Iraq and hence heiped
in commin carp liberation into Iraqi naturai
water bodies. Above all, the accidental and

possible escape of some carp tingerlings and
juveniles tiom some fish fhrnrs via outlet
waters to the drainage svstenls may also be

responsible for the spread of L. cyprirnceLT to
the natural waters of Iraq. For the above
mentioned sun'eys trom ditlerent localities
are expected to reveai lernaeosis and thus
rnay asserl the present assurlrptiolls.

The int-estation of t!'.e gobiid tish li.
dttssttnriari rvith 1.. c-v'pritruceu can be

explained on the bases of anchor wornr lack

つ

¨

Fish family
and species

No. fislt
examined

No「Ish

infested

Sex and

total length
(mm) of
infested

{ish

Family
Crr:nnidae

Barbus
lutcus

248 1  1
|

|

♀175

Barbus
sharoey'i

う
Ｚ 1 ご108

Barbus
xantho-
Dterus

/

Carassius
auretus

1

Cipnnion
kais

45

CIP,・′′7ι′S
εθ7・ ′′0

′０′０ ♀150

♀ 98

Femiir.
Siiuridae
Sr/rrrils

ffurslegrrs

)

Fantiir'
lvlueilidre
Li:a obtt 252

|

Fantill'
Cobiidee
Boleo-

phthoitrtrts
tittssttttie ri

l ♀127

Flutriv
iv'hsra-

c-crnbclidec

,\.1rr.sta-

cembeltts
tttdst(r-

cunbeltts

６́

|

|
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of host specificity (2) cn one hand and as a

result of the sluggish movement of this fish

which also spends long time of the day by the

edge of the muddy shore. This may facilitate
the attachment of anchor worm larval

infective stages.

Table 2. Lenruea cyprinacecr- host list in
I

Vol. 8, No. 3, 1997

The ten anchor worms lound on r3.

du:;.yrmieri were.scttered on diflerent parts of
fish body especially th head and the base of
dorsal, pectoral and anpl fins. Al-Hamed &
Hermiz (3) and Hgaisen (6) concluded that
tha anchor worm prefers the anterior parts of
its host body. As far as B. luteus, B. .sharpeyi
and C. carpio are concerned, only one to
two anchor worms were detected on each
fish. Sites of infection for these later cases

were the dorsal and caudal fins.
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ABSTRACT

Post―irradiation treatlnents of dce  cawopses with 10‐
′
卜1. of Iメ壼ヽ  and B_AP to

overcomethe extent ofiniuw tO the young seddhngs devdoped[om gellllination of irradiated

cawopses, was investigated The restoration ettQct was signiigicantly rnanifested Ⅵ√1len the

cawopses were treated ハヽ′ith Iメυへand Bハ」)combined together.The e3bct on the other hand,

、vas mediocre 、vhen the tヽ VO gro、 vth sustances were applied individuany.It is impoltant to

mendon dso that Iんヽ」one did not reverse the shootiniuw but h did reverse the root ttuv

caused bv lrradiatlon. Bハ 」P, on the other hand, was lnore ettective on restoratlon of shoot

system_ It is concluded that the t、 vo gro、vth sustances rnight acted edditively of synergistically

tO increase seedling height,percentage ofsun/ival and fresh、 veight of shoot and root.

INTRODUCTION

High doses of galnma irradiation is

knorvn to induce nlutation, but the problem is

that physiological and genetical etl'ects are

correlated (1, 2, 3). That means if rve raise to

sorne extent the dose the percntage of
survivai decreases

Since th Presence ot higlt

concentration of extractable cytokinins in

tissues contposed ol rnpidly dividing cells has

bcerr r.tsed as evidence that cytockinin is l

promotor or a product of cell dividion and

since irradiation stops of delays cell dividion.
a part of this study rvas undertaken to

determine r,vhether BAP applied atier

irradiation, is a radiorestoration material tbr
rice caryopses.

Ussuf and Nair (5) obsereved a 50

percent decrease in the levei oItreptophan,
the substrate tbr -IAA synthesis, after

irradiation that means trlptopan is radiolabile

anrino acid. Also ionizing radiation ittterfbres,

*,ith the svnthesis of the enzyrtre involvinq in

the tbrmation of lAA. tronl trryptophan. Tlttrs

二
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exogenous application of IAA is supposed to
-trigger the resumption of the synthesis of this

protein.
The failure of BAP or IAA

indvidually to restore rice embyos irradiated

with high doses of gamma irradiation, had

been previously declared while combination

of both growth substaces gave an excellent

results (2).
In the present studY, therefore an

attempt has been made to find out how far

IAA and BAP used separately or combined

togethye:, affect certain morphologicai

characters of irrddiated rice caryopses.

}IATERIALS AND IVIETHODS

Hand selected yareet rice caryopses

of uniform size (13Yo moisture) were divided

int . 44 groups (48 caryopsis each) and

exposed io 0, 5, 10, 15,20,25,30,35,40,
4-<. and 50 krad. of gamma irraciiation at a

dose rate of about 0.233 kraci-tfrom a Co*
source.

The irradiated and ururradiated

caryopses w'ere sterelized by shaking for l0
minutes in fio,6 cirlorox solution (ths)

containing 2 drops to Tween 20, and then

rinsed three ttmes with sterile distilled water.

The caryopses to be used as irradiated or

unirradiated controls 'were kept in distilled

water tbr 48 hr.. while those to be treated

with growth substances were removed from

distilled water and piaced fbr 48 hr. iin
solution of IAA or BAP applied alone or

combined to each other at a concentration of
lo-7t\.{.

All samples are then spreaded on wet

tilter paper in petri dishes and kept at roonl

tcrnperature for three days. The seedlings

\.vere then transfered into pots contairdng

sterelized soil in rows tbur centimeters appart

and ten centimeters between each, and kept

tbr 30 days r.urder green house conditions'

Statistical itnalysis Lrased on blocks nlethdds

(7) rvere carried out.
The follotl'ing rnorpholcgical

charactcristics lvere observed lnd recorded:

percentage of survival, seedling height (shoot

Iength) and fresh weight of both shoots and

roots.

RESULTS AND DISCUSSION

Previous studies have shown that
post-irradiation treatments of rice embryos
with 10-7M. of IAA + BAP could reverse
radiation damages induceci by ionizing
radiation (2). We have extended these studies
to determine whether a similar effects w'ould

occur on the caryopses.

Survival
The results of seedling survival, as a

function of inadiation and addition of growth
substances are shown in table (1) and Figure
(1) The eilect of IAA+BAP in raising
percentage of sur'zival was clearly obsen'ed
on seedlin-es grov.'n from caryopses,
irradiated rvith relatively high doses (30 krad,

35 krad).
Since exposure to sublethal doses of

40 and 45 kad caused seedling death arter
gernination anci exogenous application of
IAA+BAP increased th number of survivors.
thus it is probable that endogenous glo\r,.tir

substances are completeiy ciestructed by these

doses. Such high doses might cause reducrion
of both RNA and protein synthesis (8)

preventing cell division (4) It can also be

seen from tabie 11) that the dose of 50 ,<rad is

a lethal dose because addition of grorvth
substances ciid not reverse the harmful eft'ect

of ionizing radiation (9).

Seedling l{eight
It is knorvn tirat seedling height

decreases as radiation exposure increases (10
and I l). Tabie (2) and Figure (2) shorv that
treatment u.ith BAP and lfu\ overcomes the
radiation etlects. This radiorestoration was
discernble only rvhen the two grorvtlr

substaces u'ere added together. (see analvsis
of variance in Table 3). The accurnulative
etlects of B.\P+IA.\ rvas obvious at lorv dosc,
(5 krad), relarively high doses (i0 nnd

6
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35krad) and sublethal doses (40 and 45

krads). We noticed that the BAP or IAA
applied seperately has a limited restoration

effect. The failure of BAP or IAA alone to

restore rice caryopses, by increasing seedling

height may be due to failure of the material to

reach the sensitive site due to impermeability

or inactivation (7) or because the ratio of
cytokinilauxin is disturbed.

Tablel: Survive of rice seedlings after 30

days following irradiation of caryopses by

different doses of gamma rays and post-

irradiation treatments with IAA, BAP or

Vol. 8, No. 3, 1997

Table2: i,rm of seedlings heights (shoot
length) expressed in centimeters as a function

of radiation doses and post-irradiation
treatments with IAA, BAP or IAA+BAP

5   10   15  20   25  30  35  40  45  50
Ratlon dose KIad

widlout traccmcnt□  IAAss BAP ttIAA BAP目

Figure2:Innuence of post― iITadiation

treatinent on seedlings height developed iom

irradiated Hce catyopses

Fresh Weight of Shoot and Root

Fisures(3 apd4)illuStrate the result

of fresh、 ″eights Of shOots of rice seedlings as

a inctlon of irradiatlon dOses and post―
Rltion dosc Krad

rvithout traccmcntTl IAegBAPffi

Figure l: Influence of post-irradation criteria are shown in Tables 4 and 5

treatment on percentage of survival of rice

seedlirrgs grown ti'onr irradiated rice

caryopses

いAB想国蹴III滋 ぷT;よξ
nttvalllLぉ

:r慧:

IAAttBAP

Number of Survivors
Post-irradiation treatment

Radiation
Dose
krads)1 0 11M IAAttBAP

Radiation

Dose
(krads)

Seedling hieght in centemcters
)ost-irrad latlon trca tmcnt

0 IAA BAP lAAttBハP
0 564 720 696 708

614 790 953

10 559 585 ０
０

４′０ 648

450 459 575

20 379 418 473

301 357 4()2

30 ，

′ 181 180 280

60 109 205

10 ′
０ ７

′
ノ́

Zero 24 12

50 Zero Zero Zero Zero

Survival rate o/o of control

会

BAP

0 17 48 48

48 48 48

10 43 45 48 48

47 17

20
９

・

―
一

34

30 20 27
０́

40 ７
′

０
０

45 zero 4 ´
０ 10

50 zero zcro zero zcro
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Source of
Variation 潔退ll驚露:』

f Variance Calculated
Value olF

Critical Value oFF

50/O 19/8

Total 65514444 1 159

BLocks 122 う
Ｄ 041 013 853 26 12

Treatment 6s4774 19 I 39 1678908 532987 1 53 1 84

Error 36903 1 1 17
く
ツ
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Table 3 Anal of V

CV 899/6

5 lil 15 20 25 30 35 l0 {5 50

Ration dose Krad

Figure 3. Intluence of post-irradiation treatment

cn fiesh weight of shobt of rice seedling

ievekoped fiom irradiated or ncn

irradiated caryopses

Degree of
tieedorn

i Source of 
i

Sum.tf

liD tabe 7

LSD 5%=25
1°/0=33

5 10 15 20 25 30 35 {0 {5 5rl

Ration dose Krad

Figure 4 :Influence ol post-irradiation
treatments on fresh weight
of root of rice seedlings-erown

' fiom irradiated cr non irradiated
Caryopses.

Variation I uares

V轟枷∝
|;鰹解 |

Cntical Value ofF

59イ: 19/6

102 036 853
159585

C,V=34シ 6 LSD 59も =24
19も=32

Table 5=へnalvsis ofVariance fbr Fitture 4

i Source of Sum of' Decree 0f I \;rriance I Calculated Critical Value of F

i Yariation ares Value OfF I 59も

|一

一―
玉lllillζ

159

2612
6S15877 1747.66

LSD 59も =25
19も=33

rvival rate o/o olcontrol

Table 4 .\nalvsis of Variance for Fieure l

Total I t7 5227 I t Sq I

BLocks 1   3 07  1   3
Treatnrent 174889 74 I ;q | ++s+ js
E.Tor  1  32819  1   H7   1  2.Sl

6851877

Trentrtrent

Errtrr
CV=629/6

35868 307

|

26 12

044 014 S53
56927  1

8

39 1 53 l S4
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Caryopses exposed to relatively high

doses (10, 15, 20, 30, and 35 Krad) and.

tracted with BAP+IAA exhibited a significant
increase in fresh weight of shoot and root in
comparison with caryopses irradiated and not

treated with growth substances. This

indicates that ionizing radiation imposes a

reduction effect on fresh weight of shoot and

root, and suggests the ability of a.uxine plus

cytokini to restore rice caryopses (12 and

13). Although exposure to a sublethal dose

of 40 krad representeci a threshold dose lor
maximum reduction of fresh weight of shoot

and root, yet addition of BAP-IAA alleviated

this reduction.
Application of IA,A. alone increased

significantly fresh weight of roots but not

shoots. This proves that auxin alone raised

the level of root emergences and reverses the

effects of radiation (14).

It is of interst ihat. in agreement with

the observations of Gordon and Buess (12)

the present experirnents reveaied that the

recovery processes affecting sun'ival,

seedling height of fresh weight of shoot and

roots has different sensitivities to exogenous

substances.
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ABSTTL\CT

This study was designed to characterize a new cell line of mouse skin

melanocarcimoma. A solici tumor was obtained bv topical treatment rvith 7, 12

Dimethylbenz(a) anthracene and croton oil. Primary culture and subcultures were perlbrmed
using Eagle moditred Nlinirnum Essential \lerlium enriched with fetal calf serun, and tnpsin
for separation of cells. The tifteenth transt'er qeneration cells were studied. Results have shorvn

that the early and late generation cells remained rounded, and took -t8 and 2.1 hours

respecrivelv to attach to and tlatten on the bottom of the culture fask. The nuclei contained
predominantly more than one nucleolus. The growth doubling time and the time to reach

exponential phase w'ere found to be i6 ltours and I days respectively. We concitrde that tirese

results irre encouraging lor a tbllorv up study to elucidate further charactersistcs, and to test

the pharm:rcological ettbcts of sonte anticencer drugs on this ceil line.

INTRODUCTICN replicate and increase in nunrber by cell
division or nritosis (1, 2, 3). For several

Nlost nor.ral .ncl Clrncer nrarn*riian reasons, it is e\trentely ditlicult to carn' trut

cells irre intnroilek in tissue cultures in the pltarntacc'tlogical lnd biocher:lical experintents,

presencc or th'.urirbte conciitir)6r)s, they cal Itt vit'rt rvith huntan nioplasrtra (4). Priruln'
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culturcs of turnor origin and characteristics:

thus, the use ofthis technique rnay help in the

screening   and   development  of  new

antineoplastic drugs,  and  irradiation dose

、vhich   may  contibute  to  the  clinical

management of malignant diseases(5,6,7)

This work was an attempt to
characterize a new cen line Of mouse skin

melanocarcinoma,   induced  by  topical

treatment with 7, 12 Dimethylbenz(a)
anthracene(DPIIBA),a canCeri轟 dator,a■er

application of croton oil,a cancer promoter

(8),using simple biolojcal methods

ⅣIATERIALS AND卜 IETHODS

Animals and Tulnor
ハdbino Sヽハ/iss rruce three lnonths old

、vere produced and maintained in our anilnal

hOuse  A tumor ″ヽas induced by painting

croton oil (Fluka),  and ethanol saturated

DNBA(Fluka)On a preshaved area ofthe
mouse s懸n as described in a previous rOport

望ha∴翼 e:鵠 漁 螺 罵 ふ 服 :牌
tumor iasments, Over a year, in mlce of

elther sex

The  ル7 ソ′ノノ・O inVestisations were

perR)111led by modiiCation of the method

desc五bed by Paul(10) The tumOr Was
careilly removed from the host allimal under

aseptic conditions and transirred to a ste五 le

::鳳ぶ
Lsttdぶ胤#富獣Ⅷ息I吉:

loo uit/ml peddmn and 50 μゴ耐

streptonlycin,  to prevent bacterial groヽ lヽh

Non― cecrotic  area  Of  tlle  tunlor  、vas

transた fred  to another sterile petri dish

containing 5 1nl Eagle modiied Nlini11lum

Essentitt Mediunl(N籠 M,Sttrlla)enHChed

with 209も おtal calf sertim(FCS,Sisma),and

nliced ineiv vヽith tvyo scalpeis in opposed

directions  to ChOp tlle tunlor bulk ill tine

iasnlents(abOut i nllll eacll)

Fras11lenis were placed in a 250 nll

cOnical llask  contaillins abotit 100 nll of

pl・ e、 val・ 11led 0 25ツ tttypsin(1/250、  Sisnla)ill

Ca`十  alld Ⅳ13'・ li・ ee HBSS A steI― ile silicolle―

covered 11lagnct vヽas illscl‐ tCd into tllc llask

which was placed over a magnetic stirrer

arranged to run - fairly slowly. Agter
trypsinization, the collected cells were

cetrituged at 1000 rpm for five minutes, the

supernatant was discarded. This procedure

was repeated three tives to remove any

trypsin excess. The settled cells were

suspended in MEM enriched with 10% FCS,

and the tumor cells were prepared and

counted.

Cell Culture
Tire free cells, which were obtained

from the solid tumor, were suspended in

growth medium (a modified VIEivI)

containing l0% FCS, and 100 unit/ml
penicillin and 50 pgml streptomycin. The

cells were dislodhed from the bottom of the

culture flask (Bibby, England) using 0 25%
trypsin. The final cell concentration in the

medium was adjusted to be about 300.000

ceiVml, using a haemocytometer tbr cell

counting, and piaced in the culture flasks.

Epithelial cells, fibroblasts and macrophages

were observed in the tirst rveek, while onl,v

the former remained in the fifth'week of the

rveekiy subcuitures. Eariy passages of the

subcultures were found to be iiee of
mvcoplasma and other bacterial and fungal

contaminants.

Histological Examination
Ceils rvere fixed in Clarck's tlxative

and stained rvith haematoxylin and eosin.

Other cells rvere examined directly, rvithout

staining, by a phase-contrast condenser.

Grorvth Curve
The lifteenth transfer generation cells

\'/ere studied to estinlate the population

doubling time. The culture rvas initiated rvith

1x105 cellsiml, aller checking the vitalitv rvith

neutral red and incubated in \,vater jacket

humidified CO: incubator at 37"C. The cells

were gro\vn in about 2 ml of the moditied

VIEM as discribed in the cell culttrre. The

growth curue was obtained by cotrnting the,

nunrber of cells per dish. every 24 hottrs.

一
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RESULTS AND DISCUSSION

The mollse tumor cells were

epithelial-like cells showing polymorphic

shapes, having lrge nuclei and abundant

cytoplasm with perinuclear small vacuoles

and numerous mitotic figures (Figure 1 &2)',

these are characteristics ofcancer cells (l 1).

The direct observation of the eariy and late

subcultures showed that the cells were

rounded, and the time required lor the cells

to attach to and flatten on the bottom olthe
flask decreased with later generations, i.e. the

time observed lor the first and the fifteenth

generation was 48 and 24 ilours respectively

(Figure 2). This reduction in the time tbr the

ceils to settie may indicate adaptation of the

cells in late passages for the In t'ilro

ccnditions; simiiar suggestions rvere made by

Jaccbson and Papadimitiou (12). Further, the

rounded cells were rveakly adherent to the

bortom of the fask anci, unlide the fattened

cells, showed atendency to float upon

agitating the t'ask. The nucei w'ere lound in

the centre of the flattened cells which showed

different shapes, e.g. trigonai rvith large

pro.jections and others rvith denderitic

processes. These ceils contained

predominantly more than one nuceolus

(Figure 2); this is consistent rvith the criteria

tor cancer ceils ( 1 1) The gror.l'th curve

shorved that the poptilation doubiing time

rvas i6 hours and the exponential phase rvas

reached in about 8 davs (Figure 3).

An interesting obsen'ation in this

studv rvas the tbrrnation of comnlunicating

bridges between ilattened cells (Figure 2); a

simiiar obser-v'ation '"vas made on colonies of
human keratinocytes by Al-Ani (1i). He

sr:ggested that transpoft oi signals and

matenals necessary tbr the metaboiisnr of
cells. Horvever, the presence ot such bridges

betrveen- cnncer cells lr yilrzr ntav not behave

as they do irr t'fu'o.

In conclusion, this rvork sltorved that

the irr yllr'o culture of the chenricaliv-indtrced

nlouse skin melanocarcinottta has been

successtirl, and a cltantcterization of this ccll

Vol. 8, No. 3, 1997

line has been described. Ho*"r.r, a lollow
up work is sirggested to eiucidate further
characteristics of later generations of this cell
line enabling a firm establishment. Further,
the effect of known and putative
antineoplastic drugs can be studied with this

cell line.

Attach to and flatten onthe bottom of
the flask decreased with later generations. i.e.

the time observed for the firs and the fifteenth
generation was 48 and24 hours respectively
(Figure 2). This reduction in the time for the

cells to settle may indicate adaptation of the
cells in late passages tbr the in ,-ilro
conditions. similar suggestions were made by

others (12). Further, the rounded cells were
weakly adherent to the bottom of the fask

and, unlike the flattened cells, showed a

tendency to t'loat upon agitating the flask.
The nuclei .r,ere tbund in the centre of the

flattened cells which showed differenr shapes,

e.g. trigonal with large projections and olhers
rvith denderitic processes. These cells
contained predominantly more than one

mucleolus (Figure 2): this is consistent with
the criteria fbr cancer cells (11). The gro\\,Ih
curve shorved that the population doublins
time was 36 hours and the exponential phase

was reacheed in about 8 days (Figure 3).
An interesting observation in this

study was the formation of c,.:mmunicatine
bridges betrveen flattened cells (Figure 2)L a

similar observation was made on colonies of
human keratinocytes by N-^{ni (13). He
suggested that trarlsport oI signals and

materials necessary for the metabolisin of
ceils. Horvever. the presence of such briddges
betrveen csncer cells in l'rll'o may not behave
as they do irr un'o.

In conciusion, this rvork sho',ved th:rt

the ir rllr'o culture of the chemically-induced
mouse skin melanocarcinoma has beerr

successhrl. and a characterization of this cell
line has bcen described. horvever, a tollorv trp
rvork is sr.rggesred to elucidate turttrer
characteristics of later henerations on this cell
line.
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4.BSTRACT

The composing periodicities of Gambusia ffini.s and aphaniu:; dispar in Al-Asafiah

River were carried out over 24 hrs during 14-15 October 1989. Two feeding peads per 24 hrs

were found for G. affinis. on the other hand one peak was observed for A. dispar There was

no correlation detacted betrveen feeding activity and tidal stage in both species. Catches oiG.
afJinis were higher during day light than at night, and often correlated with the diyrbak cycles

of feeding, while in ,4. dispar catches were greater at night. No correlation was observed

between the daily catch and the daily feeding activity.

INTRODUCTION

Fish species differ wideiy in their daily

patterns of feeding activity (1, 2, 3, 4. -i).

\lany factors have been suggested as reasons

for these differences, such as ridal stage (6),

temperature (7), davlight period (8, 9),

dissolved oxvgen (10), kind of tbod and

interspecific competition (l 1). Diurnai cvcles

of teeding (i.e. hours of active t-eeding) are

ofteu correlated ',,vith locomotry activitv in
trsir (12, 13, ia). This could explain the catch

differences during the 24 hours fishing period

(12, 8). The feedinghabits of G. ffitisand
,1. tlispttr inhabiting the iraqi rvaters have

been studied by (2. 15, 16). Horvever little

rvork has been done on the t'eeding rythms of
these species (16). The aim oi the present

work is to find out the dailly tbeding tvthms,

the t'eeding habits and the occurrence of G.

a.lfitis and J. clispar in Al-Asafiah River.

NTATERIALS AND NIETHODS

(r. a/firris ancl .^{. t{isPar \\'ere

sanrpled, rvith a seine net tbr 24 h period itt 2

h intervals. The duration of eaclt sanrple u'as

i0 rninutes. The santples u'ere taken in

October l4-15, 19S9. The sttrdv rtrerl \vas

tuncler the inll-rence tlf the tidal reqirtte of

Shatt Al-,{rab fuver. The water temperature

at sampling period.raried from 26-34'C. The

total number of specimens per haul in each

period was recorded. Total length, rveight

and sex for each fish were also recorded.

Since the stomachs ot both G. ffinis and .{.

dispar are not rvell defineC, the contents of
the entire gut were anaivsed (17), and the

point method (i8) was follorved.

RESULTS

Compositon of The Diet:
The contents of the alimentry canals

of G. ffinis and ,1. di.spcn'are presented in

tables (1) and (?) The main components of
the diet in both species rvere the aquatic

insects (Odonata, Hemiptera, Coleptera.
Trichoptera and Nlosquito [an'ae).

lilamenteous algae (chlorophycea).

crustaceans, copepods, ostraccds and

detritius. Tirere were con'te variation in the

quantitv and quality of these components in
both species. G. ffittis consumed large
quantities of aquatic insects (57, I5) than,{.
dispar ( 19, 20), r.vhile deteritus and

crustaceans were nlore ti'equerrtly consutned

by ,1. diqxv' than by G. u.ffitti.: as their total
cliet, respectivelv. Fish eggs, aquratic plurtts

and unidentitied nratters \vere ver) rare.

l5
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Diel Feeding:
There was no correlation detected

between feeding intensity and tidal stage in

both species.

G. uflinis:
The main period of feeding was from

3.00 hr with two peak of feeding, the first at

07 00 hr and the other at 11.00 hr. This was

tbllowed by a steady decrease in feeding

intensity untii late evening (Figure i). Fresh

fbod items were found in the stomach at most

time. The percentage of fish with empty

stomach supported this leeding cycle.

A. dispur:
This fish appeared to itave one

feeding period (Figure 2). IT starced from

7.00 hr. and reached its peak at 11.00 hr

when their stomachs reached maximum

fuilness. A sharp decrease in the feeding

intensity was obsereved after this time and no

iresh fbod items were tbuond in the stomach

i\s athe percentage of emply stomach

increased iher rvas a similar decrease in the

fulness of their stomachs.

Diel Changes in Food Items Composition:
G. ffinis:

. The major food items (aquatic

insects) r.vere abundantin the stomachs during

hours of iate night and early tuorning and

approximatly the buld at 23.00, 01.00 anci

3.00 (Table 1). The frlamentous algae was the

predominant food in the afternoon and at

dusk I L 00- i 9.00 irr. Detritus and

crusraceans occured at noon ntore than at anv

other tinre of the dav.

.4. dispar :

Detritus were tbund to be the

abunciant lood during ntost of the tbeding

period (Table 2). Aqtratic insects larvae and

crustace.i were the predotnirtant items during
rnid-niglrt. Filarnentotrs alqae rver consunred

in large quantities during earlv evening.

Diel Catch :

'Tge catches of G. cffini:; during the
daylight rvere about 2.4 times greater than
those at night Gigure 3). On contrast, the
catches of A. elispar during the night were
about 3.2 times greater than thoseat night
(Figure 3). On contrast, the catches of l.
dispar during the night were about 3.2 times
greater than those at dayiight.

DISCUSSION

Composition of diet revealed that G.

ffinis was mostly carnivorous, and aquatic
insects were eaten more heavily than other
food items, whereas A. c{ispar was mostl,v

omnivorous. This trnding is in agreement with
those of (2, 16). The present study confirms
that G. afinis and A. dispar have cenain
times of feeding durine the day. The feeding
activity ol both species in Ai-Asafivah river
shcwed a dialy rhyhm. This has no
correlation with the tidal stage during the 24
hr period. G. affinis showed two peak of
feeding activity, while l. dispar showed one
peak at midday. Nlost food of G. ffinis rvas

consumed during daylight, but the feeding
was verv slorv tkoughout the night, the fresh
tbod items rvere present at most of the time
in the stomachs. N-\\ratban (16) lound that
G. ffinis showed rrvo peaks of feeding
intensity at 16.00 and 24.00. The greatest
tilling percentage of the stomach of A. tlispar
was during the daylight and the higher
percentaqe oi empty stomach occured during
the night. It nreans that .1. dispar is a day
feeder. A similar t'eeding pattern rvas found in
hen'inq (19) and vouns ivhite crapple (30).
No new iboci itenrs rvere raken during the
nicht, this nray lead to the conclusion that.{.
di.spar t'eed during the dayliglrt and digesr
dudng the nicht. Figures (1, 2) shorv that tlie
stonrachs of ^1. dispar reached its marimunr
iullness during t-eeding period, whiie the
stornachs of G. a-lfirtis reached nearly half its
size of tirllness. This result sugesrs that .1.

dislttu' is a shon tinre activeteeder in contrast ,

to G. q.ilitri::. rvhich is a long tinrc acrive

l6
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feeder. There was a shift in the major food

items of G. affini.s during the daily.hours as

the availability of the chosen preys depends

on the zooplankton. This will aflect the food

composition of the stomachs. The larvae of
aquatic insect were the most accessible food

items lor G. ffini.s for G. a/finis at night.

This coincides with the nocturnal activity of
aquatic insect (1, 21), whereas filamentous

algae were consumed in large quatitave at

daylight. in many fishes diel periodicity of
feeding coincide with the drift pattern(13,
14) and locomotry activity (12). In G. affinis
differences in diel catch have been observed,

showed that it was greater during daylight

than at night. It was often correlated with the

diurnal cycles of feeding. This agreed with
the findings of (.22,23). On the other hand, in

.,1.. dispar, catches during night were 2.3

times higher than during day. He stated that

the main causes seem to be daylight

avoidance of the net. No correlation is

obsen,ed between the Ciei catch and the diel

feeding activit-v cf .1. dispar. The diel

distribution of this species may be correlated

with the fluctuation of temperature and light

intensities. The differences in the f'eeding

cycle of G. ffinis and,{. clispar suggest that

the photoperiociic factor mav initiate the

active feeding in case of A. dispctr, rvhile the

decrease of iood level in the stornarch of G.

cffinis may play as a strongstimulus to initiate

feeding. it is clear fronr the present results

that the t'eeding cycle o.f these tw'o cohabiting

species ditl'erent type of food at different

times of the day. Therefore a reduction of
direct competition for food nlay occur.
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T able I : Diet composition, a percentage of points per food iterns anrl (pe|centage of occttrrence) of (iatrrlltrLl rlfirrs collected dtlring l4- 1 5

Octribcr l9B9 liotu Al-;\safia ltiver.

100

(40)

300
(50)

9563

(1000)

500

(38)

700
(50)

H()Lil‐ S

需¬
21111キ∫N`| OF「 ishl

1300

(49)

1500

(51)

1700

(52)

1900

(50)

2100
(50)

2300

(50)

fcrr-rd itenrs

aqtitic insects 1000

(1000)

8669
(9032)

68 14

f8主埜L
5299
6666

3585

_【⊆Q」と互と_

22 12

(2058)

l172

(111,】

2355
(240)

1686

∞

S2 19

(7391)

SS

(9

Irilanrentclus
algae

179

(322)

625

(1219)

17.38

(3589)

1944

(3414)

3939

(5882)

4321
(6486)

3333
(560)

3052

(566)

994
(3043)

l)ctritus 218
(37)

971

(967)

1653

(317)

1852

(4102)

2651

(439)

2303

(500)

2654

(5675)

3866
(600)

2931
(500)

523

c17主

Clrustacea 218
(3 7)

907
(731)

142

(513)

l`139

(i463)

1545

(147)

1512

(191)

444

(40)

1767

(1333)

261

(434L

10.

(H.

Fish eggs 826
(1538)

Acluatic
plants

179
(3 33)

339
(1081)

160

(333)

Unidentified
nraterials

142

(256)

378

(731)

401

(333)
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Table 2: Diet cmposition a percentage of points per food items and (percentag of occurrerce) of Aphanits dispa, collected during 1'1- 15 October
1989 frorn Al-Asafia lLiver
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ABSTRACT

Five nitrosogunaiciine induced mutants of local baker's yeast were isolated. They rvere

found resistant to 3-4 lr9/ml c1'loheximide as compared with wild isoiates. These mutants lvere

evaluated tbr their activity, viability, biomass and ethanol production. Results showed that R2

strain rvas the most effrcient one in all parameters studied. It rvas characterised as follorvs.

activity ot' 60 cm after 70 min. of ferntentation, 100% viability, iow amounts of ethanol, high

biomass production and high totai soluble solids when compared ivitir wild isolates.

IT{TRODUCTION

Strains improvement of baker's yeast

through genetic technique including selection

of naturally occuring variants, selection

following mutagenic treatntent, and isolation

of nerv hybrids and fusants (1, f)
In this regard, Genetics has emhasized

on the hybridization (3) and protoplast tusion

(2). It has been suggested that mutant

screening programme of baker's -veast should

be directed torvard isolation olnrore efficient
mutants- in utilizing substrate during
t'ernrentation to biornass, qualitv (l).

l\esistant mutatrt calt arise lroth

spontaneously and after n'lutagtr'nic treatttlent

(2). Nitrosoguanidine (NTG) ltrs bcert trsed

to induce rtrutirtiott itr scvc'rtrl t'rrganisttts sttch

as E. coli and Schi:osaccharontyces pombe
(4) It has also been used to induce
cyclohexmide resistant mutants in
Neurospora cressia and Soccharomyces
cerevisiae (5).

Cycloheximide. a drug produced by
Striptonrvces, grisclrs considered to be toric
to sorle fungi and proto:oa (6). Yeast
species are completely inhibited by very lorv
concentrations (0.2 ug/ml) of cvclohexmide.
wheareas others are able to grow rveil at

higher concentratiorls reaching 1000 ;rg,,'rni
(s, 7)

Cyclohexinride resistance is caused by
alteration in either one of the ribosonral
proteins or pernreases oicell (-l)

In this sttrdv, an ettenrpt *,as nradc to'
search lbr cvclohexinride resistant variants trl
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locally isolatcd S. cere/i.ticrc Then sLibjecting

the variants to Nitrosoguanidine treatment in
order to improve their ability for high activity
and viability.

MATERIALS AND METHODS

Yeast isolates. local wild type baker's
yeast strain was'useci through this study as a

mother strain (5) It was obtained from the
Biology department, Science College,

Baghdad University which was identified by

Centra albureau Vool Schimmelcattures-
Netherland as Saccharomyce.t cerevisiae.

Propagation medium. Saccharontyces
cerevisiae isolates were isolated and

preserv'ed on yeast extract Agar (YEA).
Black strap beet molasse iiquid medium rvas

used as propagation medium. it composed of
(g.i-t) molasse 80, Urea 1.5, MgSOr.ThzO
o.38, (llti+)zSO+ 0.56, Thyamine 0.004,

Calecium Pentathonate 0. 002.

Idnimal medium Agar (NL'-L\):
Contained (gl-') glucose 5, KH2PO1 4,

NazHPO.r 0.5, NILC1 3.0, NaCl 0.5,

\,IgSO+.7HzO 0.04, CaClz.2HzO 0.01, Feelz

"H2) 0.008, ZnSO+.7H:O 0 001 pius 5 mVlt

of a l6 component vitamin stock solution (8).

Culturai conditions: Yeasts were
grow'n in lL. flasks ccntaining 250 mi of
either (1E) broth or moiasse rnediunr.

Treatments were incubatec.l in an orbital
shaking incubator *,ith i50 rpm at iOoC for
24-23 hr. ,{fter incui;ation, molasse medium
was inciated with 596. of ?,lhr. old (YE)
culture and incubateci rvith shaking and

aeriation (1 Lairll nrediuml lhr) ibr 28hr.
Yeast biomass rvas participated bv a

rei'ergerator centertugation at 4oC ."vith ,i000
rpnr f'or l5 minutes

" 
Nitrosoguaniciine treatment of

nlutants: Nitrosoguar,;dine (NTG) u,as used

to treet 5. cereisidc mtrtants to improve
growth -characteristics and prodr.rction of
baker's yeast. lvlutagenesis procedure was

pertbrr:red according to Savchenko lnd
Kirptrlsevich 1979 (9)

Cycloheximide sensitive and resistant
variants: Single colony of the two day old
culture o1' each isolate ol S ceravi,yiae was
separately streaked on {YEA), and minimal
media agar supplemented with I , 2, 3, 4 or 5

pglml Cycloheximide. The plares were
incubated at i0"C,for 5 days (4)

Determination of yeast viabilitl,:
Viability of yeast was determined according
to Parkkinen et ai., 1979 (10) by counting
unstained cells.

Determination of yeast activity: Yeast
activity was determined according to rhe
AACC method (10-10) (11), which depends
on the rising power of the yeast after 0, 20,
30, 40, 50, 60 and 70 minutes of
fermintation.

Dry r.veight and ethanol determination
of yeast were determined according to the
AOAC method (12) and ethanol was
measured according to lhe methods of
analvsis of the American society of Brewing
Chemists ( 1i).

RESULTS AND DISCUSSIOI{

Sensitivity of S. cereyrsiae to various
concentration of cycloheximide tvas
deternrined. Results show' that S. cereyisite
isolares are highly sensitive ro cycloheximide
(Table l) All tested colonies were abie to
gror.v in presense of 0.5 prg/rnl cvcloheximde.
Only four coionies rvere found to be sensitive
to such concentration. On the c-.ther hand,
most of colonies were unabie to grow. on
(YEA) supplenrented rvith 1.5 pi_o,nrl

cycloheximide. Only two colonies shorvecl
resistance ro this concentration. These nvo
colonies were treated u'ith nitrosoguanidine.
The number of cyclohexinride resistants is
cassitred according io the day of colonies
appeerance (Tabie 2). The murarion
lrequency of cyciohexinride resistant nlutants
was obtained as l0j sunvir.al percerrtage
treated cells rvith (NTG) (Table 2)

lvlastc:r plates rvere used to deterrltine
the cycloherinricle resistant level. Rcplicl
platirrg orl rnininraI rrrediunr (YEA) rvirlv
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without cycioheximide, shOWed that al1 60 1

c01onies grew well at 4卜 tノml aner 2 days of

incubation at 30° C
Five mutants(RI R2,R3)R4and R5)50

were obtained.The R2,WhiCh was resistant

to 4 μノin1 0f CyCloheximide,was found to be

::驚響鷺」ヽ2a燎∬しlI‖「翼
el。

lК 鋤
were   fotind  to  be  sensitive  to  this

concentration,but resistant to 3卜 tゴml(Table

3)                                          30

Restllts   of  dough  ferttentation

(raiSing power)Of the cycloheximide resistant.mutants arc illustrated in Fisure(1)Activity 20

of R2 mutant vヽas higher than other isolates

lt was 40 cm ater 30 minutes ofた rmentation 0

which was higher than those ofwild type,R3

and R4 mutants, even aier 50 minutes of
・たrmentation  ARer  70  minutes  of
た「mentation 60,50,48,40,36,30,cm were

recorded as act市ities of｀ R2)R4,R R3 R5 Rl

respectively

T五vedi et al,(14)combined two
yeast strains by protoplast fusion tO Obtain a

high activity strain inお rmules contaimn3

1ittle or no sugar                          i

Viabilities of tested isolates(Table 4)

were ranged between 75 79も (for Rl)to

100%(br b)ResuLs show ig価」cam :
dittbrences in the vialibity. Rt2 mtltant gave

highest vialibity anlong other isolates Table

(4)slloWS that R2 mutant gives lower amount
of ethanol but higher biomass yield as、vell as

inore total solids 、vhen conlpared v√ ith the

mother isolate

The  illlproved qualities of R2 iS

ass6ciated  with  Shold  increase  in

cyclohexinide redstance(4 卜tノml)in
compa五 son with lnotherisolate(R)which iS

sensitive to tllis concentration

/rplお,N()._3,′ ツク7

Ycast

Activity

(Cm)

20     30     40     50     60     70
Felll.entation Time(min)

Figure l:Activity ofyeast strains

REFERENCES

1. Johnston, J.R. and Oberman, H. Yeast

genetics in industry. Prog. ind. lvlicrobiol.
l5: 151-205 (1979).

2. Spencer.J.F.T. and Specer, D.VI. Genetic

imporvement of industrial yeasts. .{rul .

Rev Nlicrobiol. 37: 121-112 (198i)
i. Jacobson, G.K. Cration of novel ;veast

strains Via protoplast fusion. Abst. Pap.

Am. Chem. Sol. 190th meeting. Chicago

Sept s-15 (1985)

4. Johnston,P.H. and Coddingto, A. il'lultiple
d*g resistance in the irssion veest

Schi:osacchormvces ponbe, evidence tbr
the existence of pieiotropic mutatuions
atl-ecting energy dependent transport

systems. Mol. Gen. Genet. 185. i11-11+
( 1e82)

5. Ibrahim VI.A.K., Salig, Y.Y. and Hadi, H.

Studies on genetical variability of loctl
yeast Soccriltroml'ces serevislae [Q 5-i.

Second Scientitic exiribition, l-3 Oct.
( i e8e).

6. Ibrahim, N'[.A.K. Isoiation attd

characterization of ntutants of
Schi:o.sttcchorontvccs ltttmba rvith

一３つ

´



D,:lool /1..4.

impaired ribosomal function. Ph.D th.rir, l0.Pacikkinen, E., Qura, E. and Sulomlainen,

Univ. of East Anglizi. England (1979). H. Comparison of methods for the

7. Lodder, J. The yeasts (Ataxonomic determination of cell viabiiity in stored

Study). Norrh-Holland publishing baker's yeast. J. Inst. Brew. 82 283-285

company, Amsterdam (1974) (D76)
8. Evans, C.T. and Conrad D. An improved l l.American Association of Cereal Chemists,

method for protoplast formation and its Approved methods of the AACC. (1969).

application in the fusion Rhoclotontl rubrct l2 AOAC. Assocition of official analytical

with Saccharoml,ces cerevi,siae. Arch. chemists ofilcialmethods of analysis, 12th

Microbiol. 148' 77-82 (1987 ed. Washington, U.S A. (1975).

9. Savchenko, G.V. anci Kapultse.,,ich Yu.G. l3.Methods of the analysis of the American

Hybridization of yeast iiom genus society of Brewing chemists. Pub. Am.

Hansenula by protoplast fusion. Advances Soc. Brew. Chem. U.S.A. (1982).

in prctoplast research. Proceeding of the l4.Trived, N.B., Cooper, E.J. and Bruinsmp,

5th international protooiast s.vmposium. B.L. Deveiopment and application of
Oxford-New York. PP 125-130 (1979). quick-rising yeast. Food Technology June

s2-s7 (i984)

* Cvcloheximide sensitive and resistant colonies wer measured by plate count on EA
rnediunt.
Table 2: Surv.ival percentage of treated cells, total number of mutants appearing after the given

incr-rbation period, and mutation lrquencv of cycloheximide resistant mutants obtained after
NTG treatment

Table 1: Cvcioheximide tolerance and sensitivitv of S. cerevistae

Exp. No.
認:l言翼;|  *澱T:臆

stant

es)

Tolerance of
cycloheximide o/o

l 05 つ

一 350 057
う ∩ ヽ

つ

一 310 064
D 1.0

０Ｄ́（

一 080
4 10 220 091

う
Ｄ

（
Ｈ
） 097

6

7

8

1.5

20
20

120

95

70

1

0

0

Tillle or treatlllent

with oTG)
,1lnutes

Sun'ival oi
Isoitrtes (9 o)

No. ofcyclohexinriCe
resistant colonies aller
incubation for 5 davs

llutation iiequency
mutants tbr 105 survival

1

う

′
一 4 D

0 100 0 0 0 0 0 0

10 55S 0 l 1 106

20 ヽ
Ｄ

ヽ
♪ 0

う
′
´ 4 D

，
Ｄ

ヽ
ｐ

30 200 0 0 1
0

1
ヽ

一

40 0 0 0 0 0 0 0
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Table 3: Random spore anallysis of crosses between cycloheximide resistant mutants and wild
t

induced bv NTG ofS

lvlutant
S. cerevi.viae

No. of resistant

colonies

No of senseitive

colonies g wc./ml\

o/o of sensitive
colonies

R] 585 0 0

ada Rz 250 つ
４

つ

´

R3 ′０つ

´
0 0

R4 105 l 095

R5
く
υ

，
／ 0 0

Table 4:Ⅳ〔icrobiological and Biochё rnical analysis Ofcyclohexirnide resistant rnutants and

aux c mutant tnduced NI O εθrθソJsrα

`
Strains Biomass

ノl

Total solids

%
Viable celis

%
Ethanol

production 9/o

Vヽ
″ild tvpe R 435 278 908 0623

Rl 400 207 757 0925

ada Rz 48 1 30.0 1000 0352

R3 437 265 912 0635

R4 458 284      1      940 0522
Rヽ 42.0 253 900 0.615
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Cnntrol of Khapra lleetle Troqodermu granarium Everts and Red Flour

Beetle Tribolium Custaneun (I{erbst) by Local Bacterial Isolates
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ABSTRACT
Three bacterial strains were isolated localy from ciead mosquito and house fly larvae-

These identitrecl lactobacillus lctrt,ictts species designated (D1), Kzrrlhia zrspfii (D2), and

Bacilltts thuringiensls @ab). Deveiopmental stages of khapra Beetle, Trogodernta qratnriunt

Evens and Red Flour Beetle Triblium castoneunt (Herbst) tvere treated with these isolates- I
thtg1ngtensrs (D4b) revealed a high monality rates larval and aciult stages of Red Flour Beetie.

But moderate mortality on r(hapra Beetie. Stages s. Kurtha Zopfii (D2) ivas slight effect.

Against Red Fiour Beerle, rvhiie laclobacilfus (Dl) rvas slightly effective against the tr.vo

insect species.

NTRODUCTIONI

NIany insect pests cause econornical

ioss ot seeds stored in siloes and grain houses

(l). To aviod the side effect of pesticides and

other polutants, a attempts are being done to

replace these chemicals graciualy by bacteria

throughout the u'orid (2). Severiri bacterial

strains such as Bacillu-c thurirtgiensis Beriiner

and B. Spheriars Neicie \\ere successfuiy

adapted (2, i) Applied 
'studies rvere done,

reportedtion improving the killing etlbct of
diti'erent kinds of bacteria on sorne pests. The

larviciciai potential of Bacteria is all'ected by

insect hitbitats itnd the prevailing

environnrentaI conditions (3) Bacterial

strains rvith high killing etlect have pernritted

sLlccesstul cotntnercial productiort and ttse oi
rnicrobitl irrsecticides (4, -i. 6, i) ts

tltttrrttgiert.sis rvas titttnd vetv etlectivc on

storeci rvttc-tt tttotlt attd tbr the proiectiorl oI

stored rveaht production against

lepidopterous pests thuringiensis Hi4 \,vas

tbund effective on rice weevil sitophulus
ot1ti11s (L), on fiour betis [riboliun
confuxrn Jacquelling and on Indian meal

ivloth Piodia interpuncrelic lHubner) tbr t.,r'o
seasons in grain storage in Kanses (9). In iraq
stored dates in packing houses lvere
protected from the int-estation of tig moth
insect Qrhestia coutello (rvalk) by applving
rhe fungus Becutveria bassiarm (Vaill) and rB

iliuringietrsis Berliner ( 10) Littie locai
intbrmation is available on the use oibactena
tbr the Bioiogical control of invading insevts.
The gocl of this research to use the Bacteria
as biological agent against store insect.

NI.\TERIALS AN D NTETHODS

The bacteria \vere isolated r:nder
lseptic conditions tionr deld hous tl1, larr of
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fish market coilected fiom Baghdad and dead

mosquito larvoe from stock culture of
Education college in Baghdad. The isolations
were cultured and identified by physiological
and biochemical characteristic [1] These
v/'ere Lactobacilltt.s lan,ictrs kuthia zopfii
and Bacillus thurirtgien.sl.r, designated Dl,
D? and D4b respectively. The tested insects

were obtained from grain store houses and

identified according to key Hinton and

Corbet key, and Al-Azawi and !{ohammed
key (.12, i3) These were Trogodernta
qranarium Everts (Khapra beetle) and

Triboliztru utstaneum (Herbst) (Red Flour
beetle). The tw'o beetls were rared in 500 I
glass jars size, filled with rice and kept under
27-30 oC and relative humiditl,' of 70-75%.
Tr.venty _qrams of rice were placed in I00 mm

diameter petridishes activeiy grow'n culture of
each bacterial isolate was diluted to read a
count of 101 and 10e celis/ml using plate

method. One ml of each dilution rvas spread

on rice in plates in triplicates, .'.virh 30 aduits
were transtbred in each. and the process

repated and incubated at 2i "C. The effect of
bacteria has followed through de..,elopmentai

staqes of these surv'ived adults. Obsenarions
were recorded every 2-{ hours. Negati.,'e

controls (no bacteria) rvere designed for
treatments of both insects. Number oi egg,

iarrae and aduits mortairty rvere recorded.

RESULTS
The use of Bacillus tlturirtgiensis

(D4b) revealed a moderate mortality rate on

larvae and adults of khapra beetles. (3.2, 5.?.

and 5.0, 6.3) espectiveiv. But no signifrcant
difference absened between monalities ivith
Loctobacillus lan,ictrs of kurhia :o|tlrii were
applied (Table -i). The Recl Fiour Beetels
rvas aiso atTected by the local isolate of B
thurirtgiettsl.s (Dab) and at high concentration
( 10' cellsimi). The efttct was tbund
throughoirt the larvat. pupai and edult stages.

Table 2 presents ditl'erent bactc'rial

isolates sirorvinq diltercnt etlect on the tested

pests. l.rrctoltocilltr.s qrlvr) rr slight urortality

rate on khapra beetle and Red Flour beetle

(Tablo｀ 3)Kzrr′カノα g?′」″′ restilted in a

moderate lethal ettQct On Red Flour betle but

not on khapra bectle The 10calisOlate of B

/力ιrr′′ばノθ′7.S′.,(D4b)was highly On Flour
beetle, mainly on the larval stage,and、 vas

moderately ettective on khapra beetle The

used bacterial isOlates dO nOt seem to invade

egg shell ofthe t、vo beeties tested

DISCUSS10N
ハdi stages of the t、 vO beetles tested

u/ere exposed to three bacterial isolates at

modined laborato■ / coinditions  sirnilar tO

those exist in silos and grain stOrage houses

Results clearly demanstrtted the ettctiveness

of β /力 z′″′′7grt2'75お (D4b)on Red Flour
beetels mainly on the ta「 ヴal stage and to less

extent on khapra beetis

Similar e銀3cted was shOwnおrβ
r/7ν″ルモ″θ′フSな On the moth ny(Lepidoptera)

h wheat stOres(8)We reCOmmend thё use

of our 10cal bacterial isOlate β′力ι′/777gじ′75'S

(D4b)might be developmental dstar市 cides

against   the   grain   insect  7レ 9806/ar777α

gγα,7αr力′/77 Everts and Iレ ′わブο′′zr″ εαs`α″θ7′ 777

(IIerbSt) The sanne bacteritlln has been fёund
elR〕ctive a〔3ainst ingus gnat insect」

`〕

′η
`11,t,ノ `7θ響

'′

q́,カメ麟 (Diptera, Sciaridae)ぅ (14)3
′ノ77rr・ブ,7grθ

'75ノ

S H 14 was alsoお und to be
larviddal agJnst ⅣIOsquito Diptera(3)and

against black tlies silnuliidac(2).

Table l Average nlo■ dity(%)Of khapra
Beetle caused bv bacteHal isOlates

* tW4ortaliぃ・ lbHOヽ .ヽ 、、ith dilTt・ rcllt icttcr ill thc stnillc

collHlln illdictltc siglliicilnt diftrcllc i11 lhc 0 05 1c、 cl

o「 collldcilcc.I Dl = んで,(:′て,わ
`て

,ノ′′′
`ざ

 /`:′・1,(1〃ド: d2=
た′″・′/′ ル7=()′,力「,.Dlbお

`に

・メ〃′′∫′ノ″″・ル′ヾ,(′′′ド′ゞ

Bacteria lnstar I i0 10‐・ Conrroi
Dl

D2

D4b

larr a
Pupu

.-\dtrlt

il;
Pupa

Adult
-a3

hrvir
i\pa
.\dult

00aホ

22o
00a
20a
00a
1 0tl

00a
10o
()0

52b
00.l

5()a

00a
25a
00a
23a
00a
10a
00a
10o
00a
3 2tn

00a
63b

00(1

00a
00a
00a
00a
00a
00a
O_Oo

O.Oa

32a
00a
00:、
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Ilaotcriir i Instar 1()‐
レ ~~i  l()‐ 4  1 control

Dl cgg

larva

Pupa
Adlllt

cgg

larva

Pupa
Adult

cgg

larva

Pupa
Adult

00a″

25a
00a
30a
00a
39a
00a
30a
00a
357b
10c
185d

00a
33a
00a
30a
00a
44a
00a
42a
00a
286b
120c
223d

00a
O.Oa

00a
00a
00a
00a
00a
00a
00a
00a
00a
00a

D2

E4b

Иr_Mtty″″S″ヶ″工S`1            ‐

Table 2 1 Average mortality(%)of Red Flour

Beetle catise

*N10mlitv follow with dlttcrcnt letter in tilc same

colurntl indicate significant differenc in the 0 05 level

of confidertce., Di = Lactobacillus lerctcus', d2=

kttrthia zophii., D4b Baciilus thuringiensis

Table 3 : Accumallation mortality of khapra

beetle and Red Flour Beetle caused by tlree

Dl = Lactobacillus lan'tcus.

DZ == kurthia zoPfii

Dlb == Bacillus thuringertsis
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ABSTRA.CT

A treld experiment rvas conducted during 1992 in a private farm in Kufa . The

experiment goal is to determine the eft'ect of different size seeds and planting methods on

grc..\,1h crirerion of broad bean. Three seed size; small, nteciium and large and three planting

merhods; row-drilled, piot-drilled and line-hilled were included in the experiment. Criterion

Irnder study include; plant height, fresh and dry vegelative grow+.h portions, root/sltoot dry

rveiglrt ratio during earlv grorvine season and at 109/o ilowering as r.vell as yield per plant.

Resuits indicated that not onlv seed size is of importance in detennining growth criterionbut

also planring method. Higher vieid per plant rvas associated rvith larger seed size. N{oreover

smaller see<l size with proper method of planting can be used as a method of improving

managment practice in the field tbr better I'ield-

INTRODTiCTION

Plant growth is a ven' corttPlex

phenomenon. It can be atl'ected by a rvide

ranq,e of enviromentnl and qenetic thctors.

Flctors that ltave r sltort term ettect

especially dtrring the pcriod of seed

germination and seedlingscleveloptuent tllav

lulso lttve an etl'ect on the subsetlenl plartt

grotvtlt.

Seeci size or rveight in srnall seed

crops suclt as; rvheat. barely, scrghum and

lettuce has been considred as an ilnponant
lactor in plant growth and developlnent.

Severai investigators ltave reported that

sowing large seeds had a beneticiai eft-ects on

grou.th and total dry ntatter or yield.

Kautnrann and N'{cthdden (t) in their study on

tbtrr barley cultivars tbund that large seeds

hld rnorc: tillers and higher vield than both
nrediunr rulcl srttall seeds. Kautittantt and

J2
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Guitard (2)in a green house study found that

large  seeded. barley  produccd superior

seedling growth,and the size ofthe flrst two

leaves were larger compared to sman seeded

ones. Austenson and Walton (3)concluded

that sowing largc sccds accounted(br2 5to

4 5 percent increase in 、vheat yield /ヽ1artin

and Yarnell(4)reported that seedling size is

highly antcted by seed size.They have also

reported a direct logarithrnic relation between

seed 、veight and the d7  、veight of the

seedling NIaranville and Clegg(5)reported

nO increase in grain yield of sorghurn resulted

from sowing difFerent size seeds, however

kernales 、veight per 1000 seeds、 vas higher

with iarge compared to srllali seeds Large

and  unifornl seedlings 、vere obtained in

lettuce by sowing large seeds, VVuRRet al

(6)Faba bean has a relatively larger seed size

tllan  the previously studied crops  The

purpose  of this study is to detelHline the

ettects of seed sizes and planting lnethods on

gro、
～
th and development oflarge seed crop

ラ′′εブα/47せ

'こ
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卜IATERIALS AND卜 IETHODS

麺   experinlent 、vas conducted in

1992 in a private farm in Kufa,to deternline

the enbct of seed size and planting lnethod on

growth  characteristics of broad bcan Soil

texture、 vas sandy

The expenmental block vヽas 99 卜1

long and 33 Ⅳl、vide Three planting nlethods:

dHlling in ro、vs, drilling in plots、  hilling in

plots and tllrce seed sizesi snlaH,mediunl and

large. The、〃eight per 100 seeds ibr each size

、vas 75, 107 and 150 granls,respectively The

design of the experilnent 、vas split plot in

whicll planting methods were tlle lnain plots

and  seed  size 、vas the sub― plots all 、vere

randonldly assigned in three replications.Tlle

seeds 、vere  a local vanety of a last year

product soヽVn il1 29 of Novelllber ′ヽRer

sO、ving, the lield 、vas ifrisated at fbllr― day

illtelwals ttr three、 veeksおr better pla【lt

cstabisllnlent and tllen at、veekley bascs Thc

Dunctln 卜lultiple Ranse tCSt Was tiscd(at

0 011evel o「  signilicallce)aS a nlethods of

mean sepration whenever treatment effect
was evident. Criterion under study were as

follow :

Plant height:
Plant height was measured for the soil

surface to the top ol the plant by using a
reguler ruler at weekiey intervals and was

continued lor five weeks.

Plant dry weights :

It included root, shoot and whole
plant dry weights. Ten plants were randomly
chosen from each treatment and carefully
removed from the soil to minimize root losses

due to pulling. The samples were brought to
the laboroatory for measurment. In the

laboratory plant samples were cleaned lrom
soii particales and their shoots and roots were
seperated by knife and cut individually into a

small pices and placed in a drying pots and

put ir,to an oven at 105 Co br 48 hours. The

dry weight was recorded by using fulattler
1600 ectrical baiance. This was done tu'ice
during the growing season; one month after
planting and r,vhen t'lowreing were visually
possible (at approxirnately 10% tlowering).
Root to shoot ratio :

This criteria was measured by

dividing root dry weight over shoot dry
weight at each sampling time.

Number of shoots per pl:rnt :

Number of shoots per plant where
aiso counted trvice during the grorving
season; one mounth after planting and at 100,'6

tlorvering .

Yield per plant :

Onlv yield of green Lrods of tbur
harvesting periods rvere considred. Pods iess

than 5cm in lenght rvere not considred as a

portion of tire total yield.
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Planting Mcthod

ｍｐ‐ａｎｔ　　脚鏑̈

Sin`」 1  1 1321 ABa
Ⅳicdiunl  1 1l 10 Ba

l-arge I 11.99 Aa

29/1/1993

5/2/1993

12/2/1993

19/2/1993

26/2'1993

Snrall
Vlcdium

Large

Srnall
lvlediurn

I-arge

Snrall
Medium

L.arge

14 55 Ba

12 66 Cb

16 66 Aa

15 00 ABa

13 44 Ba

1666ハ凛

15003a
15 55 Ba

191r」 Aュ

16 99 Ba

22 22 Aa

2277Aュ

1l H/ゝ
l188 Aa
12 1l Aa

13 20 Ba

1422Aュ
14 77 Ab

13 44 Aa

14 88 Aa

15 77 Aa

16 66 Ba

t605p」 3a

1722「、a

19 88 An

17 99 Aa

18 77 An

866/ヽ b

888:笠
9 88 Ab

10 99 Bc

1244ハ■c
12 79 Ac

il.55 Ab

12.75亀
12.99 Ab

1477ハa
14 44 Aa

14 99 Ab

1699A,
16 11 Ab

1733 4b

233Ba  1  232B`l
4 00 Aa 1  1 67 Cc
275Cab 1 303Aa

0.45 Cb  1  0 46 Bb

0.568b I 0..15 Bc
074ハ曖 1  0 58 Ab

2003a
264Aわ
2 66 Ab

0 76 Ba

0 82 Aa

063 Cb

/1r_漁_,ダ

“
″ヽ″″

“
.ス |セi

Table l ERtct of Seed size and Planting

method interaction on Plant height(cm)

during the h period

Z, Capital alphabet tbr vertical means and

smail alphabet for horizantal means

Y, Mean seperation in rows and columns is

by Duncun muitiple range test, i9lo levei.

Table 2. Effect of seed size and planting

method interaction on the vegetative grorv-th

dry w'eights (g); shoot. rLrot and whole plant

of broad bean one monlh after pianting.

Z. Capital alphabet tbr vertical means and

small alphtrbet tbr ltorizantal me3ns.

Y; Nlean seperation in rorvs and columns is

by Duncun nrultiple range test, l9''o level.

/rpム お,Nく)_3,7,97

Table 3 EfFect of seed size and planting

method interaction on shoot numbers and

root/shoot dw weight ratio ofbrOad bean One

month after plantin

Z; Capttcal alphabet for vertical means and

small alphabet for horizantal means.

Y; lvlean seperation in rows and columns is

by Duncun multiple range test, 10lo ievel.

Tabie 4 Effect of seed size and planting
method interaction on vegetative groivth dry

weight (g); shoot, root and whole plant of
broad bean at 1070 floweri

Z; Capital alphabet for vertical means and

srnall alphabet for horizantal means.

Y; Seperation in rorvs and column is b-v

Duncun multipie range test, iolo level.

Table 5. Effect of Seed size and plantinr
method interaction on shoot / plant and root
ishcot ratio of broad bean at 10% florverin

Z; Captical alphabet tor ver-tical means and

srnall alphabet tbr horizantal n'reans.

Y; lv{ean srrperation in rorvs and coiunrrrs is

by Dtrrtcun multiplc ranqe test, l9lo level.

b tiOヽ Verin

Pl antins Method
Vegetativc

Gro、vth

Dalt

Ｓｃｄ
鉄

Row―

d● 1led

Plot―

d● 1led 師
躙

Siroot

Root

Vヽhole

plant

Snrail
\lediunr

t erge

Small
\lediunr

Ｓｍａ‐‐̈
晦

155 Ba
1 47 Bb

3,26 Ab

0 45 Cab

0 84 Bb

135「ヒ

195 Cb
231 Bc
461「c

1 56 Ba

1 90 Bb

3 72 Ab

0 88 Ba

0911ヽ Bab
1 18 Fu

2 44 Ca

2 81 Bc

■90 Ab

1.80 Ba

3 43 Aa

4■0ミュ

0 64 Ba

114「ぃ

1 22 An

244Cュ
457Bュ
562Aュ

Plautine N{ethod

'事le l:督
1脚

LI淵L
Li:le‐

1lilled

Srnall
\{ediunr

Large

Srnall
\[ediurn

L:rrge

Srnull
\leditrnr

130Bュ
l123a
308A`

149Bュ
115Bュ
198.ミュ

115Б●

1033:l
lSS Aュ

264B■
22S Bb
4ゞ 61ヽュ

063Bュ
1 lS ミユ

1 7S ■ヽ

1()3 8tl

327へ :1

4 1S iヽ ■

0623b
0 51 Bb

lSO An

l,lBュ
163 Bb
488=ヽ■

Plurtin!: \{ethod

鋼山
　　回価

J.00 A:r I 1.75 Bb
230 Bb 1 455 Aュ
■36rヽ■  1  425A`

1ヽ●ditlnt 1  0 75=ヽ 1

0 56 An

0 1S ABab
0 32 Bab1●rぎ  1 041rヽ■

200.も
200 Ab
2.60 Ab

035fヽb

0 33 Ab

02ノ Ab
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Cn e

Seed size

Dry weight (g) one month
afier planting

Root drv

WJ』 t at

100/●

n9坐生亘.g

(keen 1rcd
yicld /
plant

Total Shつot ω 豊
Sma‖

Medium
large

226B
262B
461A

139C
154B
282A

066C
096B
124A

440 1l C

55622B
75955A

Yu:;.sen A.A,

Table 6. Eflect of seed size on, dry ,,veight of
shoot and totals one month after planting and

root dry weight at 10o/o flowerind as well as

od yield lant ofbroad bea

Z; lvleans did not share the same letter are

different at i% probability level (Duncun
multiple range test).

Table 7. Effect of seed size and planting

method interaction on green pod/plant (g)

Z; capital alphabet for vertical means and

small alphabet for horizantal means.

Y; N'lean seperation in rows and coiumns is

by Duncun multiple range test, 19lc ievel.

RESULTS AND DISCUSSION

Plant Height
The design of the experinlent revealed

a significant interaction (at 0.0i level of
signifrcance) betr.veen seed size and piantine

method for testing plant height. This

interaction continued to appear rvhenever

data ol plant heiglrt rvere analyzed from the

first r.veek of samplin,s untill last (Table i). It
can be seen fiom this table that plant heights

\.vere strpperior w'hen large seed size rvas

used at the row-drilled and polt-drilled
planting nlethods when contpared to that of
iine-hilled plantins nrethod. lv{oreover

although no significant diftbrences in heiglrts

of plant tiom the polt-drilled and rorv-drilled
planting methocls, e\cept for the second rveek

ot' sanrpling at all seed sizes, plants at the

rorv-drilled plitntirrg metltod tended to bre

taller than those of the plot-drilled planting

(sanre table). Tiris indicltes that not onlv see(i

size is of irttportartt in c'letermining plartt

height, but also planting . method. The
differences in the response when both factors
were considred may be related to differing
planting method which can cause a change in
the microenviroment surrounding the resulted
seedlings. And as a result planting method
which allows favorable enviroment in plant
vacinity along with the proper seed had a

good size piants. This resuits is in agreement
with work done by Hunter abd Kannenberg
(7), Wurr et. al (8), and Al-Haddi and

Kasrawi (9).

Plant dr.v weights
There was a significant interaction (ar

0.01 level of significance) between seed size

and planting method for testing dry weights
of;, root, shoot and the whole plant one
month after piantine and at 1096 flowerin_e
(Tabie 2 and 4), respectivelir. It can be seen

fiom tabie 2 that large seed size had

consistantly heavier shoot dry w'eight than
both medium and smali sized seed at ail
planting methods included in the experiment.
However medium and large seed size
ireatments produced heavier root dry rveiehr
at the ro*,-drilled planting method, rvhile
heavier dry weight of roots were produced
oniy at the larger seed sized fbr the polt-
drilled and line-hiiled planting methods.
Whols piant dry '"veight was hedvier at

medium and large seed srze at the row-drilled
planting method. While at the plot-drilied and
line-hilled planting methods, whole plant dr1,

weight rvas only hearier at the large seed

size. Table (6) shows that seed size has a

great influence on r.vhole plant and shoot dry
rveights, one month after pianting and on root
dry ',veight at l0o% flowering. Generailv all
cases dry weight resulted tiom large seeds
was sLrpperior to that of rnedium and snrall
sized seed, respectiveiy. .\t 1096 l'lorvering
(Table 4) shows that larger seed size had
consistantly higher; root siroot and rvhole
plant dry r.veights at the rorv-drilled planting
method. Althought; root, shoot and total dn'
weiglrts rvere heaviest tbr the larger seed size
treatment at all planting nlethods it r.vas tbund
that chy rveights of roots and shoots resulterl

vield of broad bean
Plantingヽ lethod

:プ 1 鵬 | 』lL I 轟
Small  1 526 00 Ca 1 436 33 Bb 1 35500CC

.\ Iediunr
;:il::ii  l   il:|:ili  l  :illlillarse I z++.oo ,iu I sso.oo .r, I e a+.oo .r..
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from medium and larger seed treatments at

the plot-drilled and line hilled planting

methods were inconsistant if compared to

results obtained from small sized seed

treatment (same table).

The heavy root, shoot and whole

plant dry weights obtained from the use of
larger seeds at different planting methods one

month after planting and at i07o flowering

suggests that large seeds can be used as a

useful practice to produce strong and efficent

plant. This is pr;55i!ly due to the fact that

large seed size has more reserye foods in

their cotyleadons compared to smail seeds.

And for this reason iarger seeds are able to

nourish. maintain and cievelop a 'arell and

heaithir seedlings that are abie to endure the

erratic nature of the enviromental lactors

This resuits agreed rvith results obtained by

Haskins and Gross (10) on sorghum and

sweet ciover arrd with Burris et. ai (1) on

soybeans. The inconsistancl' in root and

shoot dry w'eights at i0910 florvering (Tabie a)

may be related to diffenng planting method

or to the stage of plant cievelopment in which

charbohvdrates was involving in florver

tbrmation (Edmond et. ai (i2) anC Tayler and

Weber (13)

Number of Shoots Per Plant and Root /

Shoot Dry Weight Ratio

Vol. 8, No. 3, 1997

because number of shoots per plant is

genetically fixed, Stoskopf ( l4) And
potential branching can be a{i'ectccl or
supperssed bv unfavorable weather
conditions it is possible thus shoots
developed at the early stsges of plant
development may die under unfavorable
weather condition.

Root / shoot dry weight ratio was

highest at the larger seed size of row-drilled
and plot-drilled planting methods (Table 3 )

and for the medium size<i seeds at lirre-hilled
planting rnethod. At 10% flowering (Tabie 5)

higher root / shoot dry weight ratios were
obtained at the large and small seed sized of
the row-drilled pianting And at the large and

medium sized seeds al the plot-drilled
plarrting method. Since root / shoot dry
weight is a measure to evaluate the capacity
of root system to sustain shoot growth,
Stoskopf (15). ,i'nd roots piay a major role in
securing sulTicient water and nutrienrs to

establish a strong plant. This suggests the

possibility oi using different seed sized ibr
different planting method. ,{nd io the

importance of the use of larger seeds in

planting. This resuit is in greement r.vith

WuRR et. ai (6, 16).

Yield Per Plant
Yield per plant was increased

Results of the interaction between significantly (at 0.01 level of signiticance)

seed size and planting method for testing ..vith the increase in seed size (table 6). The

number of shoot per piant and root / shoot interaction between seed size and planring

dry rveiqht rario tbr cne rnonth after planting nrethod (table 7) indicated that large seed

arxl at I09lo florvering are presented in table 3 planted at plot-drilled produced signiticantlv

antl -i, respectivelv. Tabie i shorvs that higher yield per plant compared io rorv-

shoors per plant were higher with ntedium drilled or to line-hilled planting nrethod.

sized seeds at row-drilled planting method. Small and nredium sized seds rvere lorver in

And tbr the lerqer and or rnediurn sized seeds yield per plant at the plot-drilled or line-hiiled

at plot-drilled and tine-hilled planting nlethod, planting nretltod compared to ror.v-driiled

respectiyely. At 1Oo...'i, i'lorvering, however, plantine. 'fhese results suggest that selection

larger seeds prociuced ruore shoots per ptant tbr seed size and planting rnethod can

.r"n ot the i-orv-drilled ptantinq method. optirnize yield per plant. For exantple large

This inclic3tes the necessistlz ibr the sized seeds at all planting metlrod rvere

ruse ol larger seecls in plantint. The lorver superior in yield per plant, btlt srttrll ancl

,unrlrer ol shoots per plnnt obtained at the mediunr sized seeds had its bcst

.rccliunr sizeci scecls of the ro*'-ririlletJ, at peretnrnrnace ilt the rorv-drilled prlanting

1()o.,b tlorvering (Table 5), is not odd. This is ntethocl.
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ABSTRACT

Ten fungal species were recovered from three plants of the family Myritaceae

including, Calistimon tintinalis, Eucalyptus cantaldulertsis and tVyt'itus communls. Similarity
index and coefficient of variation were used to compare betrveen the fungal popuiations of the

studied plants. Variations in fungi rvas related to the differences in plant nature. Enzymatic

activiry of cellulase was determined for each fungal species. It appeared that fungi on these

plants rvere varied in their celluiase activity and type. Highest activity of B-glucosidase was

found in Penicilliunt sp. rvtule exoelucanase inNigrospora oryza and endoglucanase in the

fungus Trichode rnta viridi.

INTRODUCT10N Meantime tire cellulclytic enzyme activitv of
the reccvered fungi rvas tested.

Several studies have been can-ied out

on the mycota of higher plants (4). Despite of
the role ot tungi on living plants has not been NIATERIALS Ai'\tD NIETHODES
verified, however, a mutual relationship

betrveen fungi and plants was suggested (13). Three plant species including

Recentl,v an increased attention has been paid Cttlistimon riminalis (Sol. Ex Gaerth.) Don.,

to tungi of certain plant thmilies (9, ll). lt Eucalypttts canraltlulensis Dehnb. furd

lras been also documented that fungi produce lr'lvrin*; communis L. rvere choosen tbr this

diilbrent enzymes particularly those live on study. These palnts are commonly gro,uving in

plalt leaves under tress-conditions (5) . southern region of lraq. T!*ee plants of each

The present study attenlpte to species were marked tbr a regular sarnpling

exarline the tirngal poptrlations on three plant on intervals, ten leaves \vere randor:tly

species of lvlyritaceae in southern lratl. sathered lrottt each plant. placed in plastic

bags and processed in the laboratory. Leaves
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samples were cut into small pieces (0.5 cm

long) and washed ' several times in a

sartorious containers with sterilized distilled

'water as desicribed by (i l)- Five pieces of
ieaves were plated on a petri dish containing

czapex agar medium. Three replicates were

made anci incubated at 20 - 2 C then

surveyed fbr any fungal gror'th. Fungal data

analysis was done by counting the total

colonies on media.

A comparison of the fungal

populations of the three plant species was

determined using the simiilarity index and

coefiicient of variation of fungal populations

according to (7) Frequency and occurrence

percentages of fungal species were calculated

according to (10). The cellulolytic enz-vme

activity of the isolated fungal taxa was tested

including ; B-glucosidase, endoglucanase and

exoglucanase following (8) :

1- B-giucosidase : Fungai culturees rvere

made in conical flasks containing mandles

medium (8) to which filter Papers of
Whatman No.l (0 62 g) was added as

cellulose source. One mi of P-Nitrophenyl-B-

glucopvranoside w'as prepared (14) then 1 ml

of the enzyme was added to culture in test

tube, places in rvater bath at 45 C for 30 min,

2ml of llvl NazCO: was added. The

enz.vmatic activity was measured in

spectrophotometer at 410 nm'

2- Endoglucanase . 4.5 ml of soluble

cellulose (CMC-Na) r'vas added to the fungal

culture frlterate in test tube, piaced in rvater

bath at 45 C for t hr, then an indicator DNS

(Dinitrosalicylic acid) was added. Enzvme

activity, was measured by spectrophotometer

at ))u nm.

3- Exoglucanase' : 2 ml of Na-citrate buffer

soiution at pFI 5 r'vith 6 cm filter paper' then ?

ml of the tirngal enzYnle iilterate rvas added

in a test tube, placed in water bath at '{5 C'

lbr 24 hr, 3 ml of DNS was added. Enz-vme

actlvltv‐      Vヽas determined by

exoglucanase was expressed as I - umol

reducing sugar (hr) (rl)''

RESULTS

Ten fungal species among 637

isolates were recovered lrom leaves ofthe
three plants (Table t). The recovery of fungi

from each plant was varied according to the

time of collection. Amongst the fungi,

Alternaria alternate and Peniciltium sp.

Were the most species common on leaves

over ail the coilections. Along with these two
fungi, Aspergillu.s niger, Cladosporium
clctdosporoides and Ulocladium arlum were

found on the three plants. While Nigrosporct

oryzq was the only fungus isolated fromil{.
Communis and Trichderma viridi from C.

Vintinalis. The frequency percentages of
fungal isolated were found to be as ; 389/o on

ll. Communis, 33Yo on C. tr/iminalis and

29o,/o on E. C.amaldulensis (Table 2)-

Alternaria alterilata represents the highest

frequenc,v (3 6, 28 and 28o/o) on M. c onttt t tn r i s,

E. Camaldulensis and C. Vimitwlis
L.

respectivly. The occurrence percentages of
frrngi are given in Table 2. Fiighest

occun'ence (100%) was accounted for .{.
Alternara anC Penicillium sp. And for C.

Slado.sporoides on C. l'iminalis.
A comparison of the fungal

populations on the three plants, using

simiiarity index, showed that simiiarity'*,vas

higher (80%0 for fungi on ,LL Conrmutis
with C. l'iminalis and lorver (40%) for fungi

on E. Camaltlulensis rvith the two plants

(Fig. 1) Coefhcient of variation values

indicated that fi.rngal popuiations were highly

variable between i\1. crttntnrtttis and C.

Viminalis (V : 2.7) and less variabie (V:
1.3) betrveen other plants combinations.

Table i. Shorvs the activitY of the

three enzymes of the cellulase complex

produced by the isolated ten tirngal species. It
appeared that the activity ofB-glucosidase
rvas lriglrer (10 IU per nrin) lpr l)enicilliunt
sp. And lorver (22 lU) tbr Lllocladiunr

artttrt. While the activitv of endogltrcsrlase

rvas lrigher' (360 1U pc:r ruin) tbr 'l'. I'iridi.

39

spectrophot-ometer 61 -550 nr-'i. In all cases

standerd ctlrve rvas nrade. B-gltrctlsidase and

enclogltrcartase were erpressed as 1 untol P-

nitrophenol (.nrin) (nrl)-' enzyrne activity *'hile
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Among the these fungi //. Oryza revealed the

highest activity of exoglucanase(28'l IU per

hr), where as two species (.Phoma sp. And I/.

Artum) showed no enzvmatic activity of
exogiucanase.

DISCUSSION

Although the isolated fungi from the

three piant species, in this study, have been

commonly isolated from various living and

clead plants in different habitats (4). the most

common dpecies however. are A. ,4'ltenruta,

C. Olatlosporoide.s, Penicillium sp. and U.

arrum. These fungi r.vere lrequently reported

from ciesert ecosystems (i). These fungi seem

to be adapted to high temperature habitats. It
has been observed that tl-re fungai popuiations

of the studied plants are somehow similar.

However, fungi on Cttli.stintort vintivalis and

fu{y,rifirs contmunis are iess vaied. While the

fungi of Ittcalyptus camaldulensis siightly

dift'er frcm the other two piant species. Such

variation is mainly baseci on the totai fungai

isolates using coeficient of ','ariation index.

The similarity and Cissimilarity in tungal

popuiations alnong these plants can be

related to the physical or chemical nature.

Leaves suriaces at higher plants are varied in

their morphology and anatomy (2). It has also

been docunlented that leachates produced b1'

leaves have an effects on the mycota

associated rvith plants in general (6)

i\{orover, the lou' fungal isoiates number

recovered tiom E-. Cantoldulerrsl.i nright be

related to the production of speciirc chemical

compounds that wtuld act 3s an antifungai

agents. This assurnption needs to be verified

by a further experimentation.

. Recently, Petrini (12) lns pointed out

that tlte tungal populations present on

ciitl'erent species of plants rlf the familv

Ericacere are sintiltrr. Other sttrdies (i. 9, 10.

i I ) \\'iere ulso shorved that the ttrngd

popr11[x1i.',r. itre sinrilar on plant spt'cies

belonging to the satlle ianrilies (egs.

Vol. 8, No. 3, 1997

Chenopodiaceae, Gramineae ancl

Zygophylaceae). The present data are in
agreement with the findings of otherworks
(9,12).

The ewymalic assay revealed that
these lungi produce different levels and types

of enzvmes cellulase. This nature of
enzymatic productivity perhaps allowed these

fungi to invade and dominate the leaves .

surlaces of plants. The most predominant
fungus rvas l. ahernale. Gessner (5) has

found that this fungus produces a variety of
en-4,mes besides to the celluiase. This fungal

species has been also reported from other
plants as a dominant fungus (3, 10). High
activity of B-glucosidase in Penicillium sp.

may enabie this fungus to be highly occurred
(100%) on these piants. The high activity of
exoglucanase in the species M Oryza, ,L.

Niger and D. Hmuiansis as weil as the high
activity of endoglucanase in other specie s

nameiv L L'iridi and Penicilliunr may allo.x
these fungi to occur on plant leaves.

REFERENCES

1- Christensen. M. A view on fungal ecoiogy.
it,l,vcologia 81 : i-19 (1980).

2-Cutter, E. G. Aspect ofthe structure and

deveiopment of the aerial surtaces of
higher plants. In . ivlicrobiology of aerial
plant surfaces. Edited by Dickinson, C. H.
furd Preece, T. F., Academic Press,

London. Pp. 1-a0 (1976)
i-Darai, H. F. A. Study on fungi associated

"vith some xerophytic paints in Basrah,
Iraq. lvlSc. Thesis, Univ. Of Basrah. Pp.

137 (re8e).
-{- Dickinson, C. H. And T. F. Preece.

Microbiology of aerial plants surtaces.

Academic Press. London. Pp 769. (1976).
5- Gessner, R. V. Degradative enzvmes

production by salt marsh tungi. Botanica
Marina 23 : 133-i39. (i976).

6-6-Godttey, B. E. S. Leacirates ftom aerial
paris of plants and their relation to piant

iVlicrobiology of aerial plant surtirce.

Edited by Dickinson. C. H. .\nd Preece. T.

40



Al-Hahbch E.K.

F. Academic press, London. Pp.433-439
(1e76).

7-Krebs, C. J. Ecola1y '. The experimental

analysis of distributicn and abundance.

Harber and Row Publ. NY. pp. 678.
( r e78).

8-Mandles, M. Andereotii, R. And C.

Roche. Measurement of sacchrifing
cellulase. Biotechnol. And Bioeng. Symb.

6 .21-33 (re76).
9- Muhsin, T. M. Studies on fungi associated

with halophytes from Delta marsh,

lv{anitoba, Canada. PhD. l-hesis, Maitoba
Univ. Pp 318 (1985).

10-lvluhsin, T. M. Studies on Alternaria
associated with salt marsh halophytes.

Sydowia 40 . 188-i96 (1987)

1l-Nluhsin, T. il,'I. .tnd K. H. Zrain.
Correiation between fungal populations
and amino acid levei of salt desert plants.

Sydorvia 41 209-218 (1989).

12-Fetrini, O. Taxonomy of endophytic rungi

of aerial plant tissues. In : \'Iicrobioiogy of
the phyllosphere. Edited by Fokema, N. J.

And Vanden, N,l. J. Cambridge Univ.
Press, pp. 175-187 (1986)

13-Petrini, O. And C. C. Carroll, Endophytic
fungi in foliage of some Cr"rpressaceae in

Oregon, Canad. J. Bot. 59 '. 629-536.
(1 e83).

14-Taj Al-Deen. S. J., E. K. N-Habbab and

S. K. Aoduilah. Cellulol,rtic activity of
coprophilous fungi. Crypt Bot. 2 '.25-29.

(1ee0).

SINIILARITY INDEX
0 50 100

)I.corrrrrrrnis --" I "'-''I

I..---
t"---'-'

Table l. Recovery of ten fungal taxa lrom
three plants according to lour collecting

* Number represents time of collection: 1:
November, 2 = January, 3= lv,Iarch, 4 : May.
** +- present, - = absent of fungi
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Figurel, Sinrilarit), irtdex and Coetlicient of
variation (V) of firngal populatiorts on three

pllnts.

ヽ=1.3

ヽ
‐=15

ヽ
・
=2.7

times.
Species !l.communis F,.cantaldulcnsis C.vinrinalis

ll213l4 tlzlriq :121314
Alternaria

alternata(Fr.1
Keissler

A.citri Ellis et

Pirrce
A:;pergilht.r
niger

varn Tiegheln
Cladosporium
cladospororde.s

(Fr.) Vries

Drechslera
hawiansts

I'ligrospora
oryzae
Penrcrllium sp.

Phorna sp.

Uiocladium
QlruDt

Tnchoderma
viridi

Pen. & Gan
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fable 2. Total isolates. frequency and occurrenee percentages

T : Total isolates, F: lrequency percentages,

O=occurrence porcentages of isolates.

Table 3. Enzyrnatic activitlr of cellules in culture fiiterate

often ingi isolated ionl leaves ofthree plants species(卜 Iyntaceae)

S;recras Acti、 it、 (II」

＾

卜

ｏｓｉ

Endoglucanase i Exoglucanase
I

.\. .\.ltemata
A Citri
.{sp. \iger
C. Cl:rdosporoides

N. Oryzae

D. Harr.lansis

Penicilliurn sp.

Phouta sp.

l.i. .j.lnrru
1'. viridi

185
κヽ

81
26
4S
87
300
35

34

459
■35
」83
153
,00
11)38

1330
766
2_5o

3600

367
105
1990
504

1870
1950
70
00
00
0

IU: International unit (for exoglucanase activity

measured as umol per myhr . whiie other two euymes
activity as umol per m}'min.).
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ABSTRACT
Gambusia affinis fish ryere exposed to concentrations of 2,4,8 mg. Cd/l for 8 da.vs

. fnzyme activities ilnd protein components of alimentary canal and muscles were

stur1ied for the effect of cadmium . Alkaline phosphatase activiry decrelsed at lorvest

conceltretion of cadmium follorved by gradual increase at other higher concentratiorts .

Acid phosphatase activitv increased at the higher concentration in aliment:rrlv can:rl but

not in muscle , whereas GOT activitv did not reveal significant changes . Cirdmium

caused significlnt chenges in the protein components of tissues extrflcts by

electrophoresis .

INTRODUCTION
Cadmium is one of the toxic ntetals

besides other metals . rvhich interact rvith

metabolism of divalent essentiai metals at

diflerent subcellular levels , and accumulated

in animal tissues ( 1,2,-f ,1).
Biochentical pilrameters studied so lar

ibr the eilbcts of cadmiurl in ditl-erent species

of tish are tttainley tbcused on the s,u-nthesis

and properties of cadmitrnt-binding proteins

(5.6.7) rvitlt little intbrrlatiori on other

soltrble protein conlponents ( i,8).

Gatrtbtrsi:t atllnis is art t:cologicailv

inrportttrt artcl rvidely clistribtrted tish'

Althought it is not used as edible fooci, it is
important lor point of vierv of controlling
diseases such as Ivlalaria and Biiharzia (9) .

Severai studies have been carried out on the

toxicity of cadmium on G. atAnis (9, i0), but

littie about the eft'ect of the metal at

molecular levels .

The aim of the present study is to
investigate the eft-ects of ditl'erent

concentrations of cadttiunt on sonle enzlnles

activities and electrophoretic patterns of
protein of alirtrentarv canal and ntttscles ot G.

atlnis .
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Materials and Methods

The specimens of mosquitofish

Gambu.sia afJini.s were collected during

October I993 from sweage disposal canal in

A.ltaamem area (popular area) at Al-Ramadi

province. The fishes were transferred to the

laboratory (25' C t2) and kept in a plastic

containers containing 5 litters of declorinated

tap water. Thirty individuals (medium size)

,,vere kept in each container. The water of
containers was replaced every second day.

No lood '',vas supplied.

Cadmium was added in the form of
CdCIz, one week after sample collection.

Contron animais were kept under the same

conditions but excluded the addition of metal.

Alimentary canai and muscies irom
the ccntrol and exposeci animals \\'ere

remo..'ed. weighted and homogenized in 10

and 5 voiumes respectiveiy of child 0.1NI

Tris-I{cl buffer, pH, 7.2. using teflon pestle

homcsenizer. Pools of at least 20 organs

rvere used for eacir homogenation.
Electrophoresis was carried out in

HSi siab gel electrophoresis unit modei SE

500 connected to 2103 LKB po\\:er supply.

The siab of poiyacrylamide gel (7 50%) rvere

prepared in the laboratory (i 1) The

omongenate was centrifuge at 2.000 xg for
l0 minutes using Eppendorf centrifr.rge model

5412 To a smail voiume of supernatant an

equal voiume of sample buffer rvas added and

50ril applied in each rvell. The other

electrophoretic steps and stainine oi the gel

were carried out as described b-v Thaker and

Haritos (11) Assa.vs of phosphatases and

transrrminases were carried out according to
King and Arnrstrong (12) end Reitman and

Frankel ( 1 3) respectively.

RESULTS

The resr.rlts of the expcr-intents on

err:r1,1'119 :rctivities in alirtteniar] canal irnd

rrrtrscles ot (1. ttffinis exposed to 2.-l and I
nrg Crili ol water tbr I days are shon'n in

Figure I irnd l. Alkaline phosphatrse activity

was found to decrease la 85yo at? mgCdfl
as compared to 100% of control activity in

both tissues, lollowed by a gradual increase

at higher concentrations to reach 728oh and
142oh in alimentary canal and muscles
respectively. In contrast, acid phosphatase

activity was found to decrease to 4lo/o at

different concentrations of cadmium in

alimentary canal, while flactuated profile was

obtained in muscles wxtracts.
Glutamate purovate transaminase

(GPT) activity v/as found to increase to
12596 (approximately) at 4 and 8 mg Cd/l in
alinrentary banai and decrease to 84o/o at 4
mg Cd/l in muscles. Glutmate oxaloacetate
transaminaes (GOT) activity does not
revealed significant chanqes at difl-eren
concentrations in both tissres except at 2mg

Cd/l the activity was fbund to decrease to
90o/oin alimentary canai extracts.

By comparison of the electropiroretic
profiies of animals exposed to cadmium
(lanes 2,i and 4 in Figures 3 and 4) and

control animais (lanes 1 in Figrrres 3 and 4),
several changes rver obsen'ed at different
molecular weights. First, in alimentary canal
(Figure 3). One band (indicated by a) rvas

induced at difrerent concentration of
cadmium (lanes 2, 3 and 4). Two more bancis

(indicated b.v b I and b2) rvere induced bv
cadmiumat concentrations of -1 and 3 mg Cd,'l
(lanes 3 and 4 respectively). One more
specific band (indicated by Ca) appeared an<i

other one (indicated by e) disappeared at 8
mg Cd/l (lane -{). Second, in muscles (Figure
+), cadmiunt lvas also tbund to cause
chage(s) in the electrophoretic proiile of
protein. Trvo bands (indicared by ai and a3)
appeared at all concentrations of exposure
(lanes 2, I and -l). One more band (indicated
by b) at the concentrations of 4 and 8 nrq
C,Ji'l (lanes i and 1). On the other hand tr.vo

barrds (indicated by C 1 and C2) disappeared
at the concentrations of .{ and 8 ntg Cd/l
(lanes i and 4 respectivell,) and one band
(indicated bv d) at 8 ms CdA.

44



A l-M u.rtan.siriy a .L,\ci.

DISCUSSION

In the present investigation, cadmium

was provided through the surrounding

medium as this has been reported to be an

effective rvay of cadmiumuptake for other

species of fishes Mugil cephuht.s (1) and

I'it ndu lu.s h e te r oc I itu s (8).

Nkaline phosPhatase is a

metailoenzyme with an active center

containig zinc (.14) This metal might be able

to be replaced by cadmium causing enzyme

inliibition as in E. Coli (15, 16) It has

reported that, in scailop ' )l{inrhopecten

yessottsis exposed to cadmium (0.5 mg Cd/l)

an initial inhibition at 14 da-vs rvas foilowed

by activation at 30 days and return to normal

level at 60 days ( i 7). r.vhile it has shown that,

aikaline phosphatase activitv in rat kidney

brush bcrder increases two folds after

injection with high load of cadmium (18).

Our results have shor.vn that the activity in

the alimentary canal and muscies reveaied an

initial decrease follorved by an increase upon

increasing in cadmium concentration in the

ambient environment.
Acid phosphatase contains l'ln (19)'

This metal ma-v be replaced bv cadmium that

results iir the inhibition of enzyme activitv

This explanatron is supported by Ertushenko

et al. (17) when the scallop u\iruhopecien

yessoensls was i:sed, and Fliimy et al. (1) has

shorvn that. tire activitv of this enz)'me

decreased in heart, liver and giil but increased

in the serum of the tish rt'lrr.qli cepimlu during

exposure to cadntium. The results obtained in

the present study sug-qests that cadmium

exposure exerts its inhibiting eftect on acid

phosphatase activity of the alirtlentarv canai

and muscies extracts.

Transaniinases (COT and GPT) have

been recognised to be amongest tire enxYmes

of ciignostic importance (beside phophatases)

in mimrnals and the attention has been

tbcused on tlte changes in activities in serum

in case t-rf liver dantage wirich sltorvs a

ruarked increase (20). HihnY et al. (l) lms

reported that, the activity of the t\vo enxvmes

(COT anci GPT) rvcre increased in heart' gill

Vol. 8, No. 3, 1997

and serum ancl decreased in the liver of fish

Mugil cephulu.s during exposure to 28 md

Cdll lor four days. In Gamhtsia cy'finis
(present study), cadmium was found to cause

changes in the activity of transaminases in the

alimentary and not o[ the muscles. This
results suggested that the changes in the

activity observed might caused by damage in

the aiimentary canal tissues and resistance of
the muscles tissues to the metal.

We may conciude that, cadmium has

a significant effect on the expression of
protein resoived by polacrylamide gel

electrophoresis in extracts of G. cffinis.
Some of the eiectrophoretic'bands appeared

at different concentrations of cadmium,

which are likely indicate the induction of
cadmium-binding protein(s), such protein(s)

have been induced in trsh Pimephales
promelas (5) and Salmo gaircheri(6) after

exposur to cadmium. The differential
responses (appearance or disappearance) of
other bands also were observed upon ihe
exposure to a specific concentrations of
metai, also were reported by Thaker and

Haritos (11. 12) in shrimp Cuiliarrussct

$,r'rhena ailer exposure to casmium cr
rnercury. and in the snails N{elanopsi'v ttodusct

(unpublished resuits).

Bv evaluation of the results obtained

in the present study it apcears that, induction

or degredation took place in all protein

componenets of alirnentary canal and muscles

of G. ffirils. Further studies in this field is
required that might help in the developnrent

of much needed sensitive and reliabie

bioassa.vs lor metal toricity based on protein

expression.
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Gpt a rin alimentary canal extracts ol
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water tirr S davs.
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Figure 2: Effects of cadmium on the activity
of alkaline phosphatasH, acid

phosphatase----,-, GOTM and

Gpt A. l1n muscles extracts cf fish rvere

exposed to 2,4 and 8 mg Cd/1 of rvater for 8

days.
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Figure i:Eft-ects of cadmium on

electrophoretic protiles of protein of
aiimentan,canal extracts of tish exposed to

2(lane 2). -l (lane i) and 8 nrg Cd/l of rvater
for 8 days. Control animals were kept in

clean lvater (lane 1).
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Figure 4: Effects of cadmium on

electrophoretic profiles of protein of muscies

extracts of flsh exposed to 2 (1ane 2), 4 (lane

i) and 8 mg Cd/i of w.ater for 8 days. Control

aniinals were kept in a clean water (lane 1).
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ABSTRACT

From 150 patients sufrerin,{ front clronic suppurative otitis ntedia, ear swabs rvere

collected to determine the rnost prevalent causative micro-organisms Gram-negative

organisrns were tbunci to be more tiequent than Gram-psoitive bacteria. The most commonly

occuring organisms rvere. Ps. aenrgirtostt. Proteus spp, Staph. atffeus, Klebsiella species and

E. Coli. The sensitivity pattern oi these nricro-organisms to selected systemic antibiotics

reveaied the superiority of gentamicine to other antibiotics against the tested isolates.

INTRODUCT10N course is slorv, insiciious, and very orten tends
to be destructive (4).

CSOM .,vith a continuously draining

Chronic suppurative otitis media rniddle ear, indicating a tympanic membrane

(CSOr\,I) is one of the inosr common illnesses pertbration. quite different bacteria are tbund

requirine medicai attention amons iniants and es compared rvith acure otitis media and

Chiidren ( I ). secretory otitis media. In such cases. Ps.

Tlre prervalence oi(CSONI) ditl'er in aerugittostt, Proleus species. Staplt ouretts
population gror-rps rncl the icientifred tactors and Gram-negative rods are the predorninant

intluencing theis variation include nticro organisms (5) The maihrntioninq

geographical locetion, environmental Eustachian tr.rbe has been considered as a

condition, socioeconomic status, racial and rtrajor contributing tactor in the development

etirenic slrsceptibilities (2,3). of middle ear effusions. Other predesposing

The terru (CSOI\,I) is used to enrbrace tactors in the deveiopnrent or rnidcile eirr

several qtrite distinct pathological processes etlirsions. Other predesposinq tactors include:

rvhich have in conrnron no nrore than sltarecl Upper respirator-v tract intbctiott causing loss

s_vnri)tonrs of [ong stanciing pairrless uuntl of respiratory epitheliunr of the nosc,

discharqe. and sonre degrec of deathcss. 
'flte sneezinrr, puntlent nasal discharge ltnd r

49



Ilamootli N.M. und ltanu R.Z.

mechanism for spread of bactcria to the ear,

age, children being more prone to obstruction

of the Eusnachian tube as it is shorter, wider

ancl more horizental than in adults,

inadequately treated acute cases of otitis

media, socioeconomic status. plus many

other [actors.
In this study, the Predominant

aetioiogical microorganisms causing CSOM

and their sensitivity to specific antibiotics

were assessed.

NIATERIALS AND I\I ETI.IODS

Ear swabs from ( 150) Patients
attending the ENT unit of the outpatient

ciinic in Al-Yarmook teaching hospital and

Al-Rashid Miiitary hospital u'ere studied.

They were examined rvith otoscope. anci ii a

patient had an active (CSON'I), .ut t'a'2[ rvas

taken and speciai notes such as age. sex.

duration and residence lvere recorded. In

addition (100) ear srvabs were taken irom

heaithy ear of students fiom apparent healthy

ear ofnonnal people.

Each specimen rvas inocuiated on;

Blood agar (aerobic and anaerobic).

Chocolate agar, NlacConkey's agar and

Sabor-rraud's agar. The gror.ving organisms

were icientitred morpholcgicallv and

biochemically using the Al'l 20E system tbr

Gram-negative bacteria, and the routive

conventional procedures tbr the rest of
micro-organisrns (5).

Sensitivitv lesting tbr the (4) ntost

comrilon patirogens $'as pertbrmed using the

disc dithrsion method. and the aribiotic discs

used were. Gentarnicin (GI\{), polymixine

(PB), Streptonrysin (S), Ampicillin (A\lP)
Tetracvcline (TE), Chloramplienicol (C).

Penicillin (P), Elvthrotnycin (E). Carbeniciilin
(PY), Cephalerin (CL), Piperacillin (PRL),

rnd Rethdin (RD)

RESULTS

D、 11・in3 tlle  pcl・ iod il「 olll l`arCh to

JLine、  1993: 150 car s、 vabs 、vcl・C Obtaillded

from patients with active CSOM. These cases

included children, adolescents and adults of
both sexes. The specimens were used tbr
direct smear, inoculation into suitable media
for the isolation of the aetiologic agents and

lor sensitivitll test.

134 swabs were positive for bacterial
growth, 56 patients revealed the growth of
single organism and 78 patients showed
mixed infections caused by 2 or more
organisms.

The bacterial and fungal isolates of
dirierent species .ruith their frequency in

parients with active CSOlvl are presented in
Table-l of which Ps. aeruginosa, Protetts
species and SStaph. oureus sere the most
frequent isolates (279/o, 18.7o , 13 .loh
respectively). The remaining Gram-negative
bacilii showed low percentages among the
isolates like Klebsiella species (8.4%) E. coli
(5 4%) Enterobacier (1.2Yo), and Citrobacter'
(0 8196).

Yeast anci Fungus were aiso isolated,
Candida and ,lspergl1lrs species detected in
2.1oh and 29%. respectively. However, 16

cuitures rvere found negative out of the 150

specimens (10.670)

The Table aiso shorved a comparison
betr,veen ihe normal ilora found in normal and

diseased ears. Ail the micro organisms,
except Pseutlomonas, Enterobttcter,
Citrobacter', Pnetmrococcus, St'ept. p)'ogens
and IL injlurtzae x,ere found in normal ears.

Gram-negative bacteria (6?.44%)
rvere flar more frequent tiran Gram-positive
bacteria (3 2. +9o,1,). (Table-2).

Figures ( I -5)shor,v the sensitivity
patterns of Ps. aerttgittttstt, Frotetts species,

Slaph. ottreus, Kiebsiella species and E. coli,
respectivelv.

P.s. aerugit oro was ntostly sensitve to
polymixin (95.i9i,), Gentarnicin (92.196 and
to a lesser e\1ent to Refadin (76.-50,6).

Regarding Staplt dureus, the majorityof
isoiates were sensiiive to Cephalexin (80 696)

and Gentanricin (67.796)
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DISCUSSION

Chronic suppurative otitis media is

still a corTrmonly encountered disease. and

although antibiotics seem to be effective in

controlling suppurative comflications, otitis is

stiil a signiticant cause of morbidity and

hearing loss (7) infection is usuallv
polvmicrobial auditory canal or commonsai
flora of nasopharynr (8).

Various nricrobioioqicai studies (9,

10, t l) showed in agreement with our
results, that Staph. epitlermitlis, Bacillus
lzbtilis, Staph. ailreus and cliphtherohls rvere

the predominant microt'lora isolated fronr
apparently heaithy ears.

Ps. aentgirros(r was ibtrnd to be tire
collllonest isolated uricro-organisms tionr
cases ol CSONI (279/"). such iindinq \\'AS

ogreed upon by nrany rvorkers (12, l3). This
rrray be dtre to, flrst, Ps. uartrgittostr 3re the
nrost secondiiry invaders rvhen tile resustlrrcrr
t:f the nriddle ear is lorvered ( l]). secorrd. thc
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high incidence of P;;. uerttgitr,t.scr inclicates

more general antibiotic resistance than is the

case with Gram-positive strains ( I 5), and

third, it often causes otitis with an exuberent

tissue reaction, so difficult to eradicate (16).

Staph. aurelts was the predominant

Gram-positive organism isolated from
patients with CSONI ( I 3. I %). This frequency

may be due to, Staph. Ltureu,t has ingerent

nature of developing resistant strains,

seconcily when the tympanic membrane was

non intact, it may enter the middle ear by two
rouies, from the external canal (as normal

flora), and by reflex otitis media (17).

The misuse of antibiotics in our area,

encouraged the development of bacteriai

resistant strains, horvecer, this study shorved

the superiority of gentamicin to other

antibiotics againts Ps. aentgitto.sa, the most

stubborn one, and against other Gram-

negetive bacteria.

Staph. eureu.t, proteus species,

Klebsiella species and E-. coli were tbund to

be sensitive to the bacteriostatic eftbct of
chioramphenicol, and this may be explained

by the fact that this drug is not ,,videl,r'' used,

and has a broad spectrum of activity.
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ABSTRACT

The ef1-ect oi aliphatic alcohol's and lincomycin alone and in cornbination r.vith each

other on Psettclontoncts Ltc:'ugutos(l was assessed by determination of minimai inhibitory

concentration and growth rate . Lincornycin in a concentration as high as 2000 ptg/ml. could

not stop the growti of bacteria. The resuks obtained ranked the effect ot alcohol's in order as

: arnyl > butyl > prop_vi> ethyl> meth-vl . Combination of 500 and 1000 pg/ml. Lincomycin

rvit6 subinhibitory concentration of the alcohol's inhibiteJ the grorvth of bacteria . indicating

that the conrbination had a s,vnergistic ellect . This synergistic efiect ranked the alcohol's in

the sante order as 'uvhen used alone .

INTRODLTCTION

Lincomycin is a basic antibiotic

produced by Sn'eptol,,.I'css litrcttlttertsi' 
(') 

'

This antibiotic has been sltorvrl to be etlective

rn:rinly iigainst slrsceptible straitl- of Granl

positive bacteria (1,2.i) . lt eretls its action

by intert'erence rvitlt the protein svrtthesis at

the ribosomnl level 14).

Pseutlontotttts aerugitrcsa ls

characterized by its resistance to most tlsual

antibiotics , inciuding iincomycin , ntuclt of its

resistance is due to pernteabiliry barrier rvirich

prevent antibiotic penetratiotl (5) It ltad

been reported that the enhancetnent ofthe
antibacteriat rctivity oltobranrycin against /'.
Lrentginosil bv t*,een 80 may be related to its

etlbct c.'n tlte pernteabilitl' Snrrier and thtts
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rcnders the bacterium more permeable to the

drug (6)

In this regard aliphatic alcohol's had

been shown to increase erythromycin

susceptibility of P. oeruginrt.sa (.7). The cell

walls of Gram negative bacteria contain up to
25 percent of their weight of lipoprotein and

lipopolysaccharides . Aliphatic alcohol's , as

organic solvents , can solubiiize out the lipid

from the celi envelope (8) Other studies

show'ed that alcohol's increased the fluidity
oi lipid and alter fatty acid composition of
cell envelope (9. 10) While other

observations suggested that alcohol's alter

the cell permeability even at subinhbitory
concentrations (7, 1 1).

In this study , data are given about the

effect of aliphatic alcohoi's on lincomvcin

resistance of P. uerugirtosa .

MATERIALS AND卜 IETHODS
Strain:

A local strain ofP.α θ/2′
.●
/770tt PAC

143   ■onl  the   culture  collection  of

Department ofBlology,Conege Of science,

University ofBaghdad、 vas tised in this study

MerFiα  : Nut rient brOth and agar were

supplied by oxide

Cllelnicals:

Linconlycin 、vas kindly supplied by

UpiOhn cO ,Aliphatic alcohol's(methyl,

ethyl , iso― prOpyl , n― butyl , iso butyl and

amyl  alcohol 、vere all analar reasents and

supplied by BDH.

Growth rate expel・ i11lents:

The nlethod 、vas described by Aエン~

Dugally et al(S)An overnight ctllture、 vas

dilllted(li100)intO ■esh nutrient broth and

incllbated at 37()C 、vith silaking 
´
「 he sro、vth

rate 、vas R)1lo、 vcd by lllcans of spectronic 20

at 420 11111  ハ、t a prcdeteI・ nlined absorbency,

the drus tit retluiretl concentration、 vas added

卜ヽbsorbcncy oF salllplcs oF brotil ёtllttlres

alter the addition of the drug was taken at
fixed time intervals .

Determination of minimal inhibitory
concentration

The method was as described by AL-
Zaidy et al (7) . The lv{ICS were determined
in nutrient broth medium . The incubation of
inoculated tubes was for 5 days at i7'C The
number of viable cells per inoculated tube
was 1x107 viable cells per ml. .

RESULTS

Vlinimal inhibitory concentration
experiment show'ed that Lincomycin in a

concentration as high as 2000 prg/ml. couid
not stop the growth of P. tteruginoscrPAC
143 in nutrient broth after five days of
incubation at 37'C On the other hanci ,

growth rate experiment sholved that celis of
P. aerugittosa P.{C 143 continued to grorv
exponentially , but al a reduceC rate in
presence of predefined Lincomycin
concentrations (100-500 pg/m1.)(Figure I ).

The minrmal inhibitory concentrations
(lvIICs) of aliphatic alcohoi's against P.

aeruginosa PAC 143 are shorvn in table (1)
The MiCs were : 802 methanol ,5o/o ethanol ,

3.5% iso-propanoi , 2 5% amyl aicohol. the
lvtrCs of these alcohol's when combined n'ith
500 and IC00 mg/ml. Lincomycinwere 19-

50% less than MICs obtained tbr alcohol
alone (table 1) Amyl alcohol shorved the
lowest NIiC value in cornbination with
Linconrycin The results of eft'ect of
Lincomycin and arnyl aicohol alone and in
conrbination on ti'le gro\\'th ol P. tterugtttoso
PAC 143 are shorvn in Fiqure 2 The
presented results indicated that 0.19/o amvl
alcohol had enhanced effect on the activitv of
150 ptg/nrl. Lincornycin against P. oentgirrosu

DISCUSS10N

In tllis、 vork,it、 vas intcnded to stlldv

the eRヽct Or aliphatic alcohol's on the acti、 ity
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of Lincomycin against P. aentgtnosa PAC bacterium leaving more access lor

143, an organism whose resistance to most' Lincomycin to enter the cell (7,1 1).

known antibiotics is weil known (12). On the other hand , our results may

Upon addition of graded Lincomycin

concentrations to cultures of P. ae ruginrt.stt

PAC i43 which maintained in the logarithmic

growth phase , the growth rate is decreased ,

and a nerv Lincomycin affected steady phase

is established (Figure l), indicating that the

drug is absorbed at a regular rate by P.

aenrginosct PAC 143 This absorption is

dependent on the concentration of free

Lincomycin in the medium . Aliphatic aicohol

on the other hand gave the same patterns of
growth as that presenteci in figure 1 ,

indicating the similarity of kinetic of acrion of
these alcohoi's on this orsanism at this level

of concentration .

Amyl alcohol enhanced the activity of
Lincomv'cin by inhibiting the exponentialiy
growing cultures of P. aeruginosa PAC l'i3 ,

and this inhibition is much greater than that

caused by each alcohol '"vhen used alone .

This may be expiained on the basis that

alcohoi's increases the permeabilitl' of this

卜lIC

ツもV/ヽ=
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Figure l: Effect of lincomycin on the
growth of logarithmic phase cultures of
P. uerotrgittosct PAC 143 Lincomycin
was added at the time indicated by the
arrow to give the following
concentrations.
oZero (Control culture), r l00pg1ml.
o150 pglml, r 200 prglml, a 300 $glml,
t400 vglml, v 500 VdmL

Figure 2. Eft'ect of Lincornycin and
amyl alcohol, alone and combination
on the growth of P. aentgirrr:sa PAC
143 Chenricals rvere addeci et the tinre
indicated bv the arrow to qive the
tbllorving concentrations:
oZero (control culture), o 50 lrgrml.'
Lirrcomycin. o 0.lon vlv amyl aicohol.
150 ur/nrl Licomycin and 0. I 96 anryl
alcohol
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Standard conditions r.vere cjefined tbr the "'Cs-gamrna and LV (254 nm) irradiation of
parent (A::&XP) cells as well as hybrid (Mo-l & lvlo-2) cells. in pBS suspension, in
equilibriurn rvith aer. Response parameters extracted from surviving fiaction cun'es rvere used
to inr-er repair elliciency. Ttre hybrid cells tbllor.v response characteristics of Az-r parent but
shorv no correlation to ploidv. trlo-2 horvever, demonsrrate an appreciable increase in UV
resistance. This may be due to amenabilitv of repair oftrV damage than gamma rays. It r,vas
assumed that interaction betrveen parent genomes doesn't necessariivl mociifu h-vbrid response.
A possibility of non chromosomai repair nrechanism(s) operatine in acldition to or instead oi
excission repair rvas also intbrred. The esrapolation number can not. alone. elucidare rhe
capacity of repair. It seems essential to re-model the calssical "target concept" rvith sp'ecial
emphasis on small radiation doses tbr the shoulder to be of vaiue in biological terms.

IN]'RODIICTION tumour inrmunity (3). viral transtbrmarion of
cells in culture anci the genetic likage and

Cell fusion has been a porvr.rhrl mapping (2) It is knorvn that the inteti'ity of
technique usecl fbr varietv of purposes e.g. genetrc nraterials is a printe thctor governinq

the conrrot ol DNA anclliNA syrrihesis (t), ill: ,::pg'.rse of nrantnralirn cells to radiation

rhe conrrol of lritosis ancl clitl'cr.e.tiatiori .f (t ). Vrri;rtion of ploidv rvoulcl theretbre,

cclls (2). tlre rrature of lrlligpirncv (l). expccted to be accotttpattieti by change in
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radiation response, more Iikely due to -

alteration of, repair capacity Quantitatively,
repair capacity can be inferred using shoulder

size parameter of surviving lraction curves. A
relationship between survival curye

extrapolation number (n) and ploidy has only

been reported by (7), and no such

relationship has ever been reported since.

This is possibly due to the nature of ceil lines

and restricted nature of chromosome

numbers as well as sensitivity of shouider

measurement techique using the calssical

terget theory concept. Somatic celi hybrids

ffiay, thus, be useC to investigate this

problem, and one group of r.vorkers (8), have

reported the unusual X-ray resistance of a

mouse-rat hybrid indicated by change in slope

(k) of sur,,'ival cun'e rather than extrapolation
nun'lver (n). On the other hand, Limboch et

ai., (9), working on chimese hamster hybrids

reported that ploidy has rro signiticant effect

on X-ray sun'ival parameters. It rvas

suggested that this ma-v be a rei'lection of
common ancestry (9). Further stuclies using

interspecies hybrids, in rvhich the novel

genetic environment mal/ have led to
activation or depression of repair processes

not normaliy expressed in the parent cells,

has been more expressive.

Lately, AlOShaick-ly (i0), had isolated

an interspecific hybnd tiom crosses betrveen

human .Yeroc{enn pignmttbstm (highlv UV
sensitive cancer cell) and chinese hamster

fibroblast A:-, (reasonably resistant io
radiation). Cornparison oi Darameters

obtained lrom radiation curv'es of h,vbrid and

parent cells may elucidate this very subtle

relationship.

NIATERIALS AND }IETI{ODS

Cell Lines:
A::, a tibroblast cell iine deriv'ed iiorrr

chinese hamster DON. It is th.vnridine kinase

detlcent and aquire a pr)tent repair cirpacitv to

UV arrd galnnla radiation. .\'erodarnta
gtigntanlosriar (XP) cells, a huntatt skirt cancer

cells deticient of c:<cisiort repair capacity

Flybrid (Mo-1 &. Mo-2) cells were obtained
lrom fusion between rodent flbroblast Azl
and XP parent cells (i0).

Preparation of Cells for Irradi:rtion:
Parent ceils were prepared as

monolayers in l3 DMEM (Dulbecco's
modification of Eagle's essential minimal
medium supplemented with 13% loetal
bovine serum, 50g/ml streptomycin sulfate
and ivl/mi of 500 mg/ml benzol pencillin.
Hybrid ceils were maintained in HAT-Oua-5
( l3 DMEM supplemented with I0-'t
hypoxanthene, 4x1O'7 lvI methotrexate and
i.6x10-5 thymidine and lx10-5 M iyabain).
Celis were trypsonized, washed and dilured
immeciiately before irradiation procedures.

Irradiation Proced ures :

Gamma irradiation:
A Canadian ?20 '."Cs-samma

irradiation facility w'as used. It delivers at the
core of irradiation chamber about one rad
(0 01Gy) per second. Cells were irradiated
rvhile suspended in PBS, in screr,v capped
tubes. Following irradiation. the cells rvere
diluted into the appropriate medium (13
DlvIElvI fbr parents and HAT-Oua-5 for
hybnd cells) to assay for cell viability.

Ultra Violet (UV) irradiation:
Nl culiure rvere irradiated usinq

Hanovia Bactericidal UV unit consistiing of
low pressure mercury discharge tube entitting
UV (2,i4 nm) rvith an incident dose rate of 9
ergs /mnrl,'s. Calibration of the unit &
actinometry rvas carried oLlt using UV
dosimeter supplied rvith photovoltaic cell
(13). Generallv, cells r.vere allowed to attach
in ii DlvtENl (-500 to 1000 cellsipiate) at
i70C for 4 h. Grorvth rnediunr then removed
and attached cells rvashed trvice rvith PBS--
to ,remove UV irbsorbing substances and tire
dr_v plates irradiared rvith lids removed. The
geonletry of U\i s('tr.rp was adjusted to
nraintain a constant incident dose rate of 9
ergs/mrl:/s The viability of attachecl cells
was estirnatt-'d by replacing the grorvtlr
niecliunl and irrcubatit'rn rvhereas cells in
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suspension were treated in a sirnilar inanncr

to that Ofgarnrna radiation.  _

RESULTS

Raidiation Response of Parent and Hybrid
Cells

Gamma and UV radiation survival
data were obtained from Mo-1 at passage 5

and Mo-2 at passage 3. Both hybrid scil lines

were cultured continuously in HAT-Oua-5.
Cells were recovered after irradiation on i3
D1,\'tElvl medium.

Gamma Ray Resonse
Figure 1 & 2 shcw resonse of paren

(XP= either )G25 or )CP111e2 &nd A6) and

hybrid (N,{o-1 & Mo-2) in terms of survivine
fraction curves. Quantitative surviving
parameters extracted fiom these cur/es are

summarized in Table 1. Hybrid ceiis plaied at

103 ceils/plate yielded a iow plating

efficiency (about 159'i) follou,inq susoension

in i 3 Dlv{EM. Response of hybrid cells (\,Io-
1 & lvlo-2) measureC by inactivation constant
(k) values (6.74 & 6.84x10-'1 rad-t)though
alike but signiticantlv differ from parents. Az:

cell appear more resistant than.XP cells (5-8

times) and hybrid (0.i? & 011). It rvas

evident that Az-. surviving curves \vere

continuously devoid of linearit.v. The (k)
values reporled in Table I rvere estimated by

constructing langent to the curve at

approximately 10% sun'ival level. The hy'brid

extrapolation number (n) r,alues (10.?5 &
10.43) are clearly hieher than parental (n)

values (4 0 & I 0) rvhich indicate a

pronounced shoulder to the hvbnd sun'ival
curves at lor'v dose leveis.

UV Rndiation Response
Survivnrt tiaction cun,es of parent

and hybrid cells appear in Figure 3.

Quantitative paranleters calculated tiom these

curves suntruarized in Table 2. Strrvival data

ftom N{o-l (F1.92r10-r /ergsirtrm2) reveal

that this hybrid is tu'ice as resistant as \1o-l
(+.1 lxl0-r/ergs/ntmr) irncl samc ;ls that of
parent r\2.r ({.llxl0-:,rergs/nlrnr). A:: UV

Vol. ll, No. 3, 1997

response, which shows strict linearity over
the dose range tested, was about seven times
more resistant that XP cells (XCPzs'or
XPrrpz). Alternatively, Mo-2 was almost l5
times more resistant than XP. Sizes of
shoulders represented by (n) values were
again varying. Mo-l (3.25) was about two
folds more than that of Mo-? (1.75); and
about 3.3 times more than that of XP25 &
)CPrrrqz and almost similar to that of parent
AB (3.21)

DISCUSSION

On comparison of radio-sensitivities
of parent ceils ()G & Az:) with those of
hybrid (N,lo-l & ivlo-2) (Table 1&2), the
lollowing points can be observed:
i. Parent response to gamnla ravs tvas

different, the extent of difference
amounting to (6 times) as measured by
values of inactivation constant (k). Extent
of difference to UV (254 nm) radiation
however, was about 8 times, using the

' same parameter. This phenomenon which
was also noticed in E. coli B/s-1 (14), can
be explained in terms of efficiency of
repair of gamma radiation damage ivhich
apparelltly exceeds that of UV. Also, it
may be postulated that mechanism(s) other
than or in dddition to rxcision repair mav
operate against ganrna radiation
lesions(15) (16): knowing that these
lesions are nunlerous and differenr than
cyciobutane dimmers induced O, gy (17)

2. The response of lv{o-1 hybrid is verv much
siimilar to that of parent A21 using (k)
value. Alternatively, NIo-2 is ntuch tnore
resistant to UV than parent A23 or hybrid
N'lo-i (abotrt twice). These resuitrvhich
reverse in parent cells, apparently indicate
thatUV cianrage is more amenable to
repair ivithin the Hybrid cell than ganlma
ray damage, or that the site for gamma ray
inciuced cell inactivation rtray not be ail
chromt',somal in nature. The validity oi
these esplanations and thar tbr parent cells

depends on the assumption that interlction
betrveen parent genontes does not

6t



Al-lihaickly M.A-5.

necessarily mociity hybrid response (9). It
may therefore, be of interest to extend

these sstuciies to hybrids of different
parentage (8). And, to correlate survival

data with photoproduct (pyrimidine

dimmers), determined immediately after

irradiation (measure of absorbed dose)

and, after incubation of irradiated cells in
growth medium (measure of excision

repair). Since rodent cells excise dimmers

pooriv (1i), comparative rneasures of post

repiication repair may then provide a

better index of the repair capacity of
hyorid cells.

3. Generally, the hybrid cells seem to follow
the response characteristic of ,46 parent

but appear to show no correlation ',vith
chromosome number. This obseruation is
in consistenr r.vith Limboch et al. (9)

finding, and could strengthen the notion of
non chromosomal repair factors. specially'
against UV damage. i\,Io-2 passage nuber

rvas only 3, and responses measured rvith

higher passages may vary in some of their
phenotypic characteristics ( I2) So, if
passage number is an operating factor in
this diversit,v, it can thus be postuiated that

expression of responsible genes are

unstable at earlier passages at least in this

particuiar ht,brid (i.e. \'Io-2).
,1. Shoulder sizes of sun'iving tiaction cun'es

as nleasured by values of n &Do (Table

i&2) have no clear reiationship with
ploidy or response data measured bl'(k)
values. This result does not coincide *ith
Bedibrd & Hall (7) obsen'ation. Thus, in
order to sustain more precise estimates of
n &Do, radiation experiments should be

redesigned to enlarqe on srrtail cioses

rvithin shoulder area using stochastic

nrathernutical model in stade of classical

trrget consept model.

Table l: Summary of gamma radiation
response data of parent (Azr and XP) cells

nd hvbrid(

inactivation constant = slope of linear part
extrapolarion number = intercept of linear

part with y-axis
intercept of linear part with x-axis (quasi-
threashoid dose)

,}G =)G15 or )CP111e2

Table 2: Summary of UV response dara ibr
parent ceils (A1 and )G15 & )G111e2) and

h.vbrid(Mo- I and ivlo-2).

ａ

ｂ

and hvbrid(lVIo― l and Mo-2)celis

Cc1l Linc
Jk 

、10‐
ピ

rad‐
1

DqC

rrad)

Plating
Elficicncv

A23

lvlcan

0769 650 365

0752 ′０ 348 つ

″

0773 295 350 137
0764 400 354 736

XP`

Nfean

168 10 00

139 10 00 46

154 10 00 54

Mo-l

iv{ean

0678 030 360 160
0670 020 ′

υ

0674 025 ′
０ 150

Mo-2

lv{ean 鼎
050 355

035 ′０ 160
043 ′０ 115

Ccn Linc

翻1躙11n

0.-il ii 0.05 i i.l I | 2+.0

XP,-. t 2.881= 0.i2 I t.OO

-\Prr rq: 2810± 036  1 1_00 1    ()

H、・brid

ivlo-l ; O.+t l+ r).0(r i :.:S
lvlo-2 I o. tgz+ o.o+ i r.;-; i 29.0
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Figure 1: uTCs-gamma survlving traction
cun'e of ,S and Az: cell lines irraciiated in 10'

iiquid suspension and in equilibrium with air.

Each point on the curv'e represents a mean of
at least rwo irradiation experiments

periormed under identical experimental
conditions

S

＼ |＼
M。_1  ＼      MO‐ 2

＼
＼

-+ 8 t2 16 1 8 t? 16

Dosc (r:rd x lL)-:;
^ l-r7^Figure ?: '-"Cs-gamnra sun'iving data of

hybrid cell lines v-[o- I & Mo-2 irradiated in

suspension. in equilibritrrn',vith air. Eaclt
point on the graph represents a nrL'an Lrl nt

least trvo irracliation experinrents perlbrnred

ru nrl er i ri e nt i c a l exp e ri nrent a I c o rrdi t i o n s

/r21tノ V″.3,ノ クタ7

481?I 81
Incident UV Dose (ergs/mnr: x 10-r;

Figure 3; W radiation sun,ival response of
parenr cell lines A3-:, X?2,i &XPrrrpz, and
hvbrid lv{o-1 & Mo-2 irradiated attached

(dry). Each point on the cun'e represent at
least two experiments reproduceci under

identical conditions.

REFERENCES

l Harris,Hil■ llller,○ 」,Klien,G,ヽ rヽorst,

P&   Tachibana,  T  suppression  of

nlalignancy by ceH ぬsion iヽattlre, 223:

363(ltD69)

Davidson, R.L. Epirnrssi, B. &
Yamamoto, K. Resulation of pisment
synthesis in mammalian cells as studied by
somatic hvbridization. Pros. Nat. Acad.
Sc USA., 56 l-137 (1966)
Chen. L. & Watkins J F. Evidence
against the presence of U:
histocompatibility antigens in E,hrliclr
oscites tuntorlr cells. Nature, 22-5'. 734
( l e70).
Watkin, J.F> The etl'ect oisonte mettbolic
inhibitors on ihe abilitv of SV--10 vinrs in

100

10‐
1

10‐
2

10~・

10

Srviving Fraction

Parcnts

63

XP25



″た、ゞ力″たスクプИ/1・
`｀

translormed cells to be detected by cell

fusion. J. Cell Sci , 6, 721 (1970)
5. Matsuya, Y., Green, H. and Basilico, C.

Properties and use of human-mouse cell

hybrid, Nature,220'. 1i99 (1968)

6. Elkind, M,N. & Whitnrore, G.F> The
radiobiology of cultured mammalian cells.

Gordon and Breach Science Publishers,
NY. (1e8e).

7. Bedford, J.S. & Hall, F.J. Chromosom
constitution and garnma ruy sensitivit-v: a
possible correiation in hamster cells

cuitured in vitro. Rad. Res., 3l. 679
( 1 e87)

8. Little, i.B., Richardson, U.i. & Tashjian.
A. H. Unexpected resistance to X-
irradiation is strain of hvbrid mammalian

cells Proc Nat Acad Sci USA,69,
1363,(1992)

9 Limboch, S,Heilpom, v Licvcns, A,
Decoen, JL & Zampetti_3osseler, F
Radiation response of sOmatic ceH hybrids

lnt J Rad Giol,26,197(1984)
10 Al― Shaickly, ⅣI.A.S & BOyle, 」Ⅳl.

Isolation Of heterOkaryon ceH hybrid frOm

fusiOn between rOdent ibroblast(A23)and

human ジセ/οα診″ ρ′gZηα′7′OS″″ To be
pubHshed in I J Microbi」 (1994)

1l Lchmann, AR,Post replication repair Of

DNA in UV irradiated mammalian cells

European」 Biochem,31,438(1972).
12 Fox,」 Personal cOmmunicatiOns(1990)

13」 agger,J A small inecpensive UV dOse

rate   nleter   usenュ l   in   biO10gical

experiments Rad Res,14,394(1961)

64



A l-M u stansiriya .1.,\' ci. /r2ι &N().3,ノ ,フア

Comparsion Between Viable and f)ead Eggs antl Lrvae of Toxocaru cuti in
Inducing Protection Against Infection

*{BI{AHIilI SH. DAOUD AI.{D **SOIAD KII. IBRAHTNI

* Department of Biology , College of Education for Women , Tikrit University , Tikrit ,.
Iraq .

** Department of Biology , College of Education , Baghdad University , Baghdad , Iraq.

(Recieved Nlay 25 , 1994; Accepted Oct.25, i994)

κヽ
..“.....・口・・“ヽ“̀

コ

〕)1・Ji.:|

ゝ 二11げ
Jlく J:oJ」 中 IJむ ,」い 麹 J■出IJ l '｀ ]`嘔 ,メIJ´ J■11ひ曽 スニじこ」|″バ,,

ご星Ⅲ
ll・ ▲‖o■JI´ 勢ギ10L≒じメIJ≒■二IJこ以上国i・ 1ヽヽ 16ユ||`しょ饉亀JこJl J rOxθ cα″″ια′J

J´ メ |い も
1ヽ 1`メ J♂ 5,出 井 i■事 ■ 亀J鶴IG`メIJ´JIJ・ 6ヨIⅢ力 ´ 脚 |

こじ ■J」い J出 IⅢ 力 dJ句 甲 1静
`‐

辞 ユ Jギ |ひメ |・Jj心勇 メ |二|1亀メロ|も

`メ
|

.`,墜 JЧ

ABSTRACT

Comparsion between viable and dead eggs or larvae of Toxocara cati , inoculated

orallv . subcutaneously , intramuscularl-v , iniraperitonially anci intraveously showed that viable

eggs introduced orallv provided protection value better than the viable lan'ae and dead eggs

and lan,ae reeardless of inoculation route Eggs and larvae killed by lreezing r,vere tbund

more protective than tire corresponding eggs ts lan,ae killed b"v- heat in all routes of
inocuiaiions lt appeared rhat intrapentoneal injections of eggs or larv'ae gave the better

protective vaiue and the intravenous route gave the least protection .

INTRODUCT10N

T catl is cOIlln10n nelllatode of cat

The inature ovtlm is infbctive to a variety of

paratenic hosts includins inan 、vhere they

hatch in snlan intstine and the released la「‐'ac

nligrate to  variotis tissus callsi113 visceral

laⅣ a migrans(1,2、 3} In addhiOn nlany

autllers rep01tcd the adult 、vor11l in llllllun

{4,5,6)

In the presellt study an attenlpt、vas

tricd to cvalllate the viable e38s ind lalwac,

the dead esss&hlWac(killed by heati(ls of

tieezing of T. cati inocuiated orallv
subcutdenously intramuscularil,
intraperitoneally & intra venousiy in inducinrr

protection in rvhite mice (BALB/C) against ii

challenge int-ection .

NIT\TE,RIAL AND ilIETHODS

Cats were caught dissected & the

\vorms collected and diagnosed 1'he eggs

wcre extrrtcted lronr t'eruirle \vonlts
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according to {7i , they were washecl alrcl

preserved in 0 lN FIzSO.r

lvlaturation and incubation of eggs

were done in the same soiution plus

antibiotics (Penicillin , Nystatin) al a

temperature of 26'C for 3 ..veeks .

Hatching of egg was done according
to the i 8 ) method , the larvae removed bv

centerluging at 1500 rpmimin.
Killing of eggs & larvae by heat was

done by incubation at 56nC for 24h. or by

freezing (-20'C) lor one week .

\lice were immunized (oraily

subcutaneousiy , intramusculariy ,

intraperitorealy & intravenously) by 100 eggs

or larvae in the lst. dose and afier 3 weeks

the1, ',vere given a boosrer dose of 50 eggs or
larvae , then after a week ihey were

chailenged with 1000 mature e-qgs , killed on

the Sth. riay after the challenge dose . The

carcass cut into smaii pieces and ciigested in

0.1 pepsin solution accorciins to f 9) method

and the number of larvae r,vere counted .

A group of mice , represent the
control were given the challenge dose only .

RESLILTS

The e;<periment showed that viable
eggs provided the better protection (84.37%)
in cornparsion to viable larv,ae , dead larvae
and eggs in all routes of inoculations .

Ith seem that killing of embyos inside
the eggs or the released larvae by freezing
gave more protection than their
corrospondings that were killed by heat
(though the released larvae rvere better than
pooc\
'ao'l'

The better route for inoculation for
both eggs anci larvae was intraperitoncally .

In conclusion , considering the risk of
viable eggs or lar,;ae it seem that the method
of choice for immunization is b,r usine
released lai-vae killed by deep freezing
through intrapertineal route , lsee the figurs
in the table below).

The lntiqens and routes of inoculntion with the ercentage of nrotection
Route of i

inoculatioll  l
i Intraper.

Antigens

|  

/`iable eggs

載

|五
・

%

56 141.66%
|

|

Dend lan/ae 1 45 1 53.12(D/0

bv freezin
(1) rrl'erage no. Of l:rn'rte ertr:rcted lront c:rrc:rse of nrice.
(2) Percerttage of protection irt contpiu'siort to control .

(3) Average no. Of l:rn':te cxtr:lctt'd front c:rrclsses of control nrice = 96 laruae.

Orally  l
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There are many methods for
expressing the clevelopment of protective
acquired immunity in the host , in this study

we selected the reduction in the number of
larvae in the immunized host in comparsion

with the corresponding controls because it is
simple technique and used wildly by many

authers {10,1 1,12,13} .

The results of inoculation of white
mice with various preperations of eggs and

larvae of T. Cati belore the challenge dose of
eggs shor.ved the development of different
rate of protection to the nuntber ofeggs or
larv'ae , and route of inocuiation and the

viability of embryo (larvae)inside or outside

the eggs .

The conclusion that viable eggs &
larvae were more protective than their

corresponding dead eggs & larvae have been

shown in other worms { 14, 15} .

It appears that viable eggs lvere better
than the viable larv'ae rn inducing proiection

this ma;v be due to the Fact that the hatching

iluid of the eggs contribute alsb in the

development oigood immunitv {16, 17 , 18

to\,,'J

The higher protective values induced

by the intramuscuiar & intraperiioneai routes

of immunization ma-y be as a result of
changing the migratory behaiviour of the

larvae and their rvandering in the tissues .

The conparsion between heat and

lreezinq as rnethods for killing embrvo inside

the eggs or the released lan'ae indicate that

heat causes more distortion in the structure
of eugs and larvae than the deep iieezing .
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ABSTRACT
Yeast strains of Sαε

`力

″・ο″,ソεじS Cθ″・θヽタノsブαθ、〃ere found to be varied in their abilitv to

produce glycerol and ethanol iorn date syrup under same or di3brent ibrinentation cOndition

Hyb五dization techniques resulted in selecting yeast strains with high glycerol(H-12げ L)and
ethanol(75-90メン)prOduCt市ity,compared wれ h those ofunhybidzed st面 ns whch produced

(2-7,′L031ycerol and(50-759L)ethanOl.Low activities ofthe enzyme glycero1 3-phosphate

dehydrogenase and high slycerol  amounts 、〃ere recorded in the hybrid strains among

unhyb五dized ones

II.{TRODUCTION
Glyceroi plavs an eniematic ''ole in

rvine making it is the tbrmentation and

product atler ethanol and CO: characteristic
levels betwen 5 to l0g ( l) The amounrs ol
glycerol produced during rvine fbnnentation
is int'luenced b,"- ntanv tactors including
temperature. PH, suiphur oxide. grape variery
and ripeness, levels of micronutrients (2).

The possibiiity of improving
proparties of r.vine _veast b),'the application of
genetic techniques has been suegested b.v

ser,'eral researchers (3, +, -s;.

Rous et al (6) isolated lucine
auxotrophic lnutrnt rvirich produced higher
levels of alcohols durinq t'ernrentation. Cell
tLrsion and back-breeding have been used to
produce r.vine yeirst strains rvith imprclved
capaLrilitv (7)-DN.\ rr'combinant techniques
also u,ere used as iln irttcnrpt to ilnprove

malic acid utilising capabilirv by wine veast
(8). Selection b,v hybridizaticn has been macie
modiiy such rvine making properries as

foaming, fiocculation, fermentation efficincy
and suiphus dioxide tolerance (9, 10, 1 l).

The abilitv of dift'erent veast strains io
produce various amounts of glycerol under
icienticai conditions ntay be related ro rhe
activitv of rhe enz_vme-glycero[-3-phosphate
dehydrogenase rvhich catalyses the
conversion of dihvdroxy acetone phosphate
to glycerol 3-phosphate (i2). 'Ihe ainr of the
present study was to use hybridization
techniques tbr the selection of yeast strains in
order to achieve higher levels of glvcerol
during rvine tlrnrentation.
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JVIATERIALS AND METHOD

*Yeast strains: Five hybridized strains of
saccharomyces cervisiae developed in the

laboratory of biological research center,

Baghciad selected by the micromanipulator

techniqLre were used (13). They were all

homothallic and given the symbols AH, AHro,

AH2e, r\H3e, Al{ao. The remaining 3 strains
(.R;:, R+0, R:o) were heterothailic haploid

obtanied from college of Science, Univ. Of
Baghciad.
* Main Substrate. Date syrup containing 250

g tbrmntable suser/L were used throughout

the laboratory for hybridization programes.
* Fermentation conditicns: Date syrup (9 ml)

was inoculated with 1 ml of 2h old yeast

cuitures, which has been incubated in iiquid

media \.],{PG (lvIalt Extract 50,6, veast

Exiract 0.3o,/o. peptone 0.57i, Glucose 1%) at

25c. .\fter incubation (24h) cultures w'ere

transfered to tlasks containing 90 ml date

syrup and reincubateci semtanaerobically

fermentation :raps rvithout shaking at 15 c.

For 20 days. Samples were taken and

analvsed tbr glycerol. ethanol, and

Fermentable suger after incubation.

The above cultures rvere trausfereci to an 8L

Fermentor (LKB) containing 5L sterilized

date syrup mediurn and incubated in
iriplicates at 15c tbr 15 da-vs.
* Chemical analysis: Glvcerol, ethanol, and

ferntentable suger and protein were

deterrrined acccrding to Bergmever et al

(14), N{ethods oi Analvsis of the "{merican
Society of Brer.ving Chemists (15). Dubois et

al. (16) and Lorvry et al. (17), respectively.
* Enzyme activitv determination: Activiti'of
glycerol 3-Phosphate deirydrogense in crude

extract of the t'ennerrted product \Yas

deterrlined according to the method of
Nadier et al. ( l8). and expres-'r--d as

micronroles NAD produced per nrinute per

nig protien.
* i-i.,*bridization technititre: The hvbridization

proceriure \.vAS carried using moditled

Crtrnstein - I-langrtcss techniqtre (19).

i{ESULTS AND DISCUSSION

Eight yeasi strains were screeneci lor
their ability to ferment date syrp as well as

producing glycerol and ethanol. At the end of
fbrmentation period 2-7 gL glycerol and 60-
15 glL ethanol ranges were determined when
giucose and fructose amounts were
undetectable (Table i). Homothailic diploid
strains AH and AH2 were sporulated and
single spores w'ere mated with the single cells
ol hapioid heterothaliic strains R::,, R-{0, Rso.

Six dipolid starins (i\{3, VI4, M5, }16, M;, and

M6) were isolated from the above matings
and examined for giycerol and ethanol yields
(Table 2). Fourty heterothallic haploid
segregants (12 from M:, S from ivl+, 5 lrom
Mr, 3 from Mr, 8 from lv{z and i0 from Ms)
were isolated and tested for glycerol and

ethanol production. Yield ranges were 4 to
ll.1 gfL for giycerol and 75 to 8-i glT- for
ethonai.

After t'ermenation ten high glircroi

-vielding segregants isolated from Ms by
micromainpulater techniques gave giycerol
yields raneing from 8.5 to 12.0 g4L and

ethanol tiom g0 to 90 "JL (Tabte f).
However segregants of N{qz, ivlqs dipoiici
strains produced 11.-<, 12.0 g/L glvceraol
respectiveiy.

These tw'o strains lvlsz, lvlqs used for
large scale termentation rvhen they prociuced

12.0. 12.8 gL glycerol, respectivel,v, but
some amounts of ethanol OA.5% "viv) 

and

residual suger (2.5 e/L)
Results show that the level of gl-v"cerol

production durinq f'ermentation can be

inr:reased by applying selective hybridized
yeast strains. Gl-vcerol level increased iiom
1 5 gil in the breeding stock strains to I i.-l
g/L in the final generation diploid hydrid
strains. IndividuaI dipolid hybrids resulted in
glycerol yield of 12.8 g/L compared rvith the
most efllcient glycerol producing unhybride
strains (At|. Ethanol cluantities on the other
hand incrersed in the treatment of hybridized
strains (8j 9i1-; in contparison to that of tire
unhydride strnin 167 g/L).

７

′



/ l-Mu slansiriya J. Sci.

Similar variations in the production of
glycerol and ethanol were also observed in

the previous experiments (1 l).
Specific activity of the enzymw,

glycerol-3-ohosphate dehycirongenase was

determined in five yeast strains to examine
the possible machanium responsible for
increasing giycerol production (Table 4)
From the begining fermentation unhydridized
yeast strains AHro. AH:o pcssesed specific

activities 0.1572, 0 1035 prmole/mg protein
respectively which both are higher than those

for hybrid starins Rs+, Rqz, Rqs ev€n at the end

of fermentation period 0.0572, 0.0221,
0.0705 pmole/mg protein respectiveiy. (20)

pointed out that SaccharontT,ce.y cerevisiae
strains which have lorv specific activity
produce more glyceroi during fermentation.
Radler et al. (12) suggested that elvcerol
iormation is a result of competirion Detween

two enzyme, glycerol-3-phosphare
dehydrogenase and alcohol dehvrlrogenase
necessary for the reduction oi NADH
coenz)'me.

Tabie 1 : Glycerol ethanol yields of h,vbrid

Sac c h ar oittyc e s c e r e v islae strains

Table 2: Glvcerol and eth:rnol productiorr
of fourty haploid se gregants from six

dipolid hvbrid stririrts using hvbridiz:rtion

ンわ18,/V/J。 3,′タクフ

Table 3:Glyccrol and ethanol prOductiOn

by tcn diploid hybrodizied stariIIs isolated

ate dehvd enase ofyetst strains
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ABSTRACT

To investigate the effect of microorganisms in servage rvater on plastic and copper
pipes, experiment was pertbrmed to isolate suspected microorganisms fiom these pines and to
measure the pH and turbiditv. Of -{0 bacterial isoiates tiom both pipes, the most commonly
isolated were l{ortrxella plwrtv!p.vrouvtca, Flcn,obacterium indologenes, Pasteureila
pnettmotropica and Psettr{omorws maltophlllc. Qualit-v of servaee water rvas studied throueh
bacterial activity, changing the pH and turbidity. Effects of these chemical and bacteriological
parameters on the pipes i,vere examined bv SEiv{. SEM photographs demonstrated a number of
cracks and pitting on the surt'ace cf the copper pipes and a number of small and large pores on
plastic pipes.

INTRODUCTION

Ser,vage waters being transponed
throuqh the pipelines are subiect to both

chenrical and microbial qr.rality chanSes.

Sonre organisms associated rvith water
deterioration include Pseudonronas,

Flavobacteriunr, Acltromobacter. Proteus,

Klcbsiella, Bacillus Serratia,

Connebacteriunr, and Arthrolracter ( 1 ).
NIany investigators hiive sur-lgestr'd

that rvater deterioration in pipr'lines rnav be

the result of microbiologicallv mediated
reactions (1,12) Ho.,vever two types of
corrosion in rvhich nricro organisms plav a
part can be divided qa) aerobic corrosion
rvhich is associated with the Grarl negative
rods "Thiobacillus"(a) and (b) anaeriobic
corrosion associated rvith the growlh of
sulfur reducing bacteria (-{,-s;

In the past, uttrch attension \\'as
fbcused on the aneerobic corrosion of Irrtn
and steel nretals. These organisnrs rnav
syrrthesize hydrogcrrase and have the lbilitv
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to cause cathodic dipolarization of steel.

Recently, Kirmeyer and Logsdon (9) lound
that the pitting corrosion of copper was cause

by breakdown of the passivation film, which
can be dissolved by either carbonic acid or
organic acid assiociated with the
microorganisms.

The objective of this study .was to
determine how the microorganisms in the
se\,r'age water might bring about deterioration
to copper and plastic pipes with relation to
the cher:rical quality changes.

}TATERIALS AND }IETHODS

Sample Collection:
Samples of freasniir domestic sewage

lvere collected from Glasgow dalmarnok
sewage rvorks in 4L sterile screw cap bortles.
Stored in ice chest and transported to the
laboraiory w'itliln i h after collecrion.
Samples w'ere analysized no longer than 6 h.

Pieces oi copper and piastic pipes (1.5 cm
long each) rvere divided horizontaliy into trvo
halr,'es. All u,ere immersed inTAo/o ethanol tbr
2 min., and placed into the oven at 400C for
1..r L

Samples Processinq:
Four pieces oi eacir of ccpper and

plastic were aseptically imrnersed in sterile
scrwo cap bottles containinq 500 ml tieash
swage rvater. The bottles were incubated ar

200C aird 370C using Stuart orbital shaker at

3000 rpm tbr 6 weeks.
The pH. turbiciitv anci bacteriologicai

anah'sis rvere determined immediatly betbre
incubation and in trirveeklv intervals.

Determinltion of pH :rrrd turbidity:
The pH of the sewaqe water sanrples

rvas determind using Gallenkanrp digital hand
research pH nleter (gallenkantp pH stick)
atter standardizations r.vith two bufler
solutions pH (+ 0 and 7.0).

Turbidity \vas nreasured bi, l
turbidirneter (lvlodel 1i900 Hach Ratio/XR).
Reatlinqs wcre takr'n atler I 5 sec.

For all pH ancl turbidity assays,
duuplicate readings were perlormeci. The
results are reportes as average of two
reolicates.

Enunreration of Cliforms and Aerobic
plate count (APC):

Standard methods for the examination
of water and r,vaste water (2) were used.
Total coliforms were enumerated by most
probable number (lvtPN) techniques using
lactose broth medium. Typical coliforrn
colonies were carried through the completed
test. APC bacteria were enumerated by the
pour plate technique, plates which were
incubated at 3OoC for 2 days.

For all bacteriological assays triplicate
analyses at each dilution of sample size were
performed.

The results are reported as averaee of
triplicate of a single dilution.

Identilication of llicroorgan isms:
At the end of tire incurbation period,

one piece of each of copper or plastic rvas
removed and r.vashed rvith 4 ml steriie
distilled water from both outer and inner
surlace. Using a sterile spatula, the internal
surface of both copper and plastic were
scratched, inocuiated rvith nutrien broth and
incubated at i00C for 2-3 days. The broth
cultures were streaked on plate count agar
and Endo aqar to help in detecting the Gram_
negative fbrms. The plates rvere incubareci at
30oC lor 2-i days.

Trventy colonies (rvere possible) rvere
picked tiom copper and plastic plates.
Isolates were. puritied three tinres bv
streaking onto plate count aqar and incubated
at 30oc ibr 2 days.

Pure cultures . were nraintained on
slants oiplate count agar at 5(tC.

All isolates rvere placed into senera
and species depending on colony and cell
nrorphologv, Granr stain, sponrlation, capsule
tbrmation, Catalase and oxiclase reactions.
nrotility, voges proskaur, methyl red, citrete
utilization, glyceroI and qlocose t'ernrentntittn.
gclatin liquitaction, arginine hvrirolvsisircisn
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hydrolysis,  starch  hydrolysis, litmus nlilk｀

fermentatiOn Tween 80,growth at 41 and

40C  All above tests  were performed
according to IIarrigan an /ヽ1cCance(8)and

Collins and Lyne(6)卜 /fedia and regents were

prepared according to Standard Pro,edureS

市lethods for the Examination ofヽ Vater and

Waste Water(2)Ide」 iCaiOn of isohtes

、vere  carried out according to Bergy's

manual of Determinat市 e Bacteriology(3),

and conirined using AP1 20 E and 20卜 E
system

Scanning Electroll～ Iicroscop(SE卜 1):

市Iethod described by NIasaphy(11)

、Ⅳas R)llov/ed フヘt the end ofthe incubation

peroid, samples of copper and plastic、 vere

、vashed t、 vice、vith 5nll sterile distilled、vater,

dI・icd in the oven at 400C br lhぅ  and

exanlined tlsins Philips PSE卜 /f501 Scanning

Electrom 市ficroscope with a linked ESぶ

system

卜laqniflcation x1 250 Bar, 10 0μ m
times were used The composition of the

correded copper and Piastic pipes 、vere

analysed using Enersy Dispersive rミ nal、,lical

X ray(EDAX)mcthOd

RESULI]S

Table 1 shorvs the el1-ect of storinq

copper and piastic in se'*aqe lvaler on the

microbial anci chemical anal;-sis.

It rvas tbund that'with the copper at

200C the maxintum \IPN 210x10; and

minimum pH vaiue 7 20 rvere observed atter

3 weeks storage. Total count u'as increased

tiom i0 to 100x10'r and tlie turbiditY unit u'as

decreased tiom I 6 to 0 I NTU etter 6

weeks. Horvever rvith plastic at 20')C the

maxintum NrtPN arid ttltal count were

obs.'rued after 6'uveeks storaqe viz f i0x107.

and 97x-10r, respectivel,v. Valtres of pH and

',.he turbidity decreased ciuring the storage

tinre up to 6 rveeks. .\t i7')C as incubation

tenlperatul'e tbr copper. tttl'txittttttu i\tPN

750s107 rvas observ'ed etler i ti'eeks storage.

Orr tire otlter hand, ntltxittltttlt totaI ct-'ttttt

Vol. 8, No. 3, 1997

(340xi04) was observed after 6 wddks
storage. Again this value ,,vas three times

higher more than that at 200C. However, with
the plastic at 370C, maximum total count,
minimum pH and turbidity values were

obtained after 3 weeks storage (Table l).
Various types of bacteria isoiated from the

inner surface ofcopper and plastic in sewage

are presented in Table 2. Atotal of 40 isolates

were identified, w'ith Moraxellct
phenylpyrouvica being the most common
(40%) in the coppei pipe sample this,

followed by l;lat,obacteriunt indologene.s
(.25%) P.;eudomorta.s ntoltophilia (20%) and

P as teu re I lo pneuntotrop i ca (l 5oh).

On the plastic pipe santple,

Pusteurella pneuntolropiccr and

Pseudomonas hydrophtlia (each comprising
25oA) Aeromotrus hydrophilia (20o ), L'ibrio
clamsella and L'ibriofln,ialis (.15%) each of
the total identified bacterial popuiation were

detected (Table 2). Examination by SEivl of
the inside surlaces of the copper and piastic

specimens that had been immerseci in sewage

rvater for up to 6 rveeks shorved that rvith

copper speciment a nuntber of cracks and

pitting in the inner surtace was occureci at

both 20 and 370C (plate 1) and amassive

build up of corrosion produ.cts as indicated

tiorn the chemical composition of the surflace

pipe by the X ray chemicai analysis (Figure i)
to be predominatiy sulfide and lizS in tlte
sewage laciiitate ro the lormation of H:SO+

leading to subsequent corrosion of tlie copper
specimen. On the other hand, the SEN{

photomicrograph of plastic specimenl in plate

2 shows a number of both small and large

pores inth e samples A anci B conrpared rvith
the control C. On contrast. a srtrall amount ol
siiicon and a large antount of chlorine rvere

observed at l7oC.
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Tabie 1 Eflect of stor oi Co r and plastic on the microbia and chemical analvsis

storage fヽPN/60 mix10/ Total count

c鮨/mlx1 04

pH Turbidity

period

(Wk)

Temp
("c)

C P C P C P C P

0 ０う
′ル

う
Ｚ

つ
乙 10 10 892 892 ′０ 160

D 210 100 20 60 720 783 09 072
6 78 150 100

一

′り^ 795 783 080 068

0 37 つ
４ 12 10 10 892 8.92 160 160

う
Ｄ 750 78 140 ００

０
う
Ｄ 727 755 0.91 099

′
０ 150 149 340 230 877 8.16 113 1 09

C=Copper , P=Plastic

Table 2: Distribution of microor sms lrorn and piastic in se"v

lv{icroo rganisms Numbers i Isolates (o/o

C P C P

Ae r ont on as hvdr op h i I i a 20

Flぃ,οわααピノ́
'7r′

7'77αζ)′qζθ
'7θ

5 |

|

う́つ

¨

Moraxe ! lct ph e nv I p htt' o u t, i c ct 8 1    40

P a.s teu re I la pn eu m otro pi cct D D
´
う

う
多

P se u clo m ona.s nt a I top hi I i a “
” 20 25

L'ibrio clamsellct D
″
Ｄ

L'ibrio lluyict
＾
Ｄ

C=Copper, P=Plastic
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DISCUSSION

Vlicroorganisms are responsible lor
the corrosion of some metals by producing
acid(s) which may lead to corrosion by

reducing the pH value of r.vater (13).

The results described above indicated

that the intial pH value of sewaqe sample was

8.92 then dropped considerably, during the

first three rveeks of storabe. This may be,

probably. due to the formation of organic

acid as a result of the metabolic activity of
the organisms. Such metabolic activity
increase is indicated by the increasing the

total counts of organisms present in the

sewage sample (Table 1). The acid produced

may afrect the solubility of the copper metal

anC hence increases the possibilities ior
corrosion. Shuli (14) tbund a positive

relationship betr,veen the decrease in the pH
value and amount oi dissolved copper in the

water I{e concluded that the carbon dioxicie

content of 'water, as indirectlv measured by
the pH, significantly affected the solubility of
copper.

Tle turbidit,v values in copper and

plastic at both 200C and 37'C decreased,

althougir tire totai counts of organisms
increaseci. These results are in agreenrent

with those of Cosirko et al. ((7) rvho tbund a

lack of correlation betrveen standard plates

count and the turbiditl' in sorne systems.

LeCi'rer.allier (10) reported that the turbidiry
may vary in its nature and composition f'rom
region to region and its measurement rvill be

int'luenced 91, particle size

Data tiorn Table I indicates that

generally the greater counts of
microorganisrns rvere oobsen'ed at 370C than

at 20)C in botir copper end piastic t-ripes. This

sltggests that i7('C rvas closer to the optinrunr
ternperature than to 20"C, tbr grorvth of nrost

those microorganisrrrs present in the sewage.
The re.sults also shorved that

diflbrences in tire distribution and proportiorr
of the nricr-oofglnisnrs colonizing the copper
and p.iastic pipes nray Lle apptrrent Lrecause of
the sarnpiing discrepancies. ln copper santple,

SEM observation indicated a number of
cracks and pitting and a number of
microorganisms were seen on the surface of
the samples. This could be involved in the
copper corrosion.

The EDAX analysis (Figure 1)

indicated the massive build up of corrosion
products to be predominately sulphur based.
Although cracks can be seen in the copper
sampies, they are not seen in the piastic
samples. In the plastic samples only pores can
be discerned. The results of ESAX analysis ol
plastic (Figure 2) showed variation in the
amount of chlorine and siiicon between the
samples incubated at 200C and 370Cm
resoectively. These variations could be
reiated to the differences in incubation
temperature which allow some
microorganisms to grow and metabolizeC
ibster than orhers.

The results reported above suggesr
that the Gram negative bacteria isolated from
plastic and copper pipes in sewage gave
effects in decreasing the pH value and hence
increasing the possibiiiries for the
deterioration of copper and plastic pipes.

REFERENCES

l劇len,ヽlJ,Taylor, R H and Geldreichl

E E The occurrence of nlicroOrganisllls in

water m灘 n encrustations」 Ameヽ rater

Work Ass 72,614-625(1980)
2 Anlerican  Public  Health  Association

Standard lヽethOds fbr the Exanlination of

VVater   and   ヽヽrastevvater,   1 5th  Ed

Vヽaslliston ttHA―AWヽVA and LVPCF,

(1980)
3 Bcrgey's   〔ヽanual   of  Detemlinative

BacteriO10sy,  Sth  Ed. η/iniallls and

Willinks,3altinlore,(1986)

4 Boot11,GH.Ⅳ licrobial corrosiOn Ⅳfins and

Boon Linlited,London(1971)

5 Booth,G H and Tillel・ ,A.K Polarization
stlldies Of 1111ld stecl in culture oF stllihte

reducil13 bactcria l「 1‐ans Faraday Soci 56,

16S9-1696(1960)

S0



A l- M u s7 a n siriy u J. ti c i.

6. Collins, C.H and l-yne, P.M.
Microbiological methods, 5th Ed.

Butterwoi-th. London P. 69-84, 97-113,
(1984)'

7. Goshko, lv{.A. Minnigh, H.A. Pipes, W.O.
and Christian, R.R. Relationship between
standard plate counts and other
parameters in water distribution systems.

J. ,A.me, Water Wcrk Ass. 75,568-571,
(1e83)

8. Harrigan, W.F. and lvlcCance, V{.E.

Laboratory Vlethods in lood and Dairy
Vlicrobiology. Acadamic Press. London, p

i l 5-37e, (r9t6).
9. Kirmeyer, G.J. and Logsdon. G.S.

Principles of internai corrosion and

corrosion monitoring. J. Ame. Water
Work Ass. 75, 78-83, (1983).

lC.LeChe.zallier. M.W, Evans, T.\1. and

Seidler, R.J. Effect of turbidity on

chlorination efficiencv and bacterial

Vol. 8, No. 3, 1997

persistence in drinking water Appli
Environ. Micro. 42, 159-167, (l 981).

1 l.Masaphy, S., Levanon, D., Tchelet, R.
and Flenis, Y. Scanning Electron
Microscope Studies of interaction between
Agarius bisporus (Lang) sing hyphae and
bacteria casing soil. Appli. Environ
Micro 53, 1132-1137 (lq\'/)

l2.Reilly, J.K. and Kippin, J S. Relationship
of bacteriai counts with turbidity and iiee
chlorine in two distribution systems. J.

Ame. Water Work Ass. 75, 309-312,
( 1 983)

13.Seal, K.J. and Eggins, H.O.W. The
biodererioration of materials. In: Norris,
J.R. and fuchmond, ivl.H> (Eds.) Essays
in Appiied microbiologv. Jone Wiley and
Sons. p 811-81i1, (1981)

14.Shull, K E. fu\ experimentai approach to
corrosion control. J. Ame. Water Work
Ass 72, 280-285, (1980).

Sl



ハL Study on Bioaccunlulation of SOme IIeavv

Yol. l), No. 3, 1997

Iletals in Four Fresh Water
Iiish Species of Iraq.

HASSAN A.A. SAADALL.I*,.IASIM D. SALiVIAN ** ANI)
ABDUL-RAHNIAN A.J.E. AL-KUBAISI* )t :t

*Department of Biology, College of Education, Baghdad University, Baghdad, Iraq.
"*Deplrtment of Chemistry, College of [ducation, Baghdad University, Baghdad, Iraq.***I)epartment of Biology, College of Education, Baghdad University, Baghdati, lraq.

(Rccieved Oct. 12. 1993. Accepted Jut.v 21. t994)

+,.ayitt

..# (t:ro;til3 g*iAjilj ,j,iiil: c+;Sl: +^.ll: jii.irllJ o"l..rjl) +4iit gli*:l jslj i*r.r fj
!J+ IJ Barhus Shurpeyi (Gunther) ,*-j+l L*I rl-,-rjl eJL*,r or tt3jl Lrl r..alca ($) l>;o
Borbus xanthoptcrus glliil-5 Aspius vor{Ly (}Ieckel) ,3r illJ lJarbus grypus (Heckel)

d!, *, c.l-r '''' "1 tr:il rl9)1 gl g;1i.ll ,-,t:i .!J .rl.ri.r rjp ,jl*._l o\, gJ6. o. la.rr:h..al j (I{eckel)
i.r-:1.91 {jj+rl J-,*l. F: +b', .:{r r.x '.i+.+ j ,/31 dt5 el t;Li. iq;iit 3rto.:r .r" i*s rsr $x l.l*
!+ ;ist i r.:it1 

"irl 
'-"il j#li 6E Ltt 5;.ii.+-1 '*:L-1 ,r 4f1:r a.jL..rl ;* "+!:. *rr,..< ile)l ,+id

. ,:l.iitl j r*r,$313 .h.,+Jt i ,r;p-l fst;liJl # sjrl ,.,u-3 .il f.!l o,l tie .ra.r-. f.o}iJl

{BSTR{CT

The concentrations of the heawmetals(Pb, \.1n. Fe. Co, Ni, Cu and,Zn) infleshand
gills cf four fiesh water species of fish: Barbus sharpet'i (Gunther), Bor.bus grypus (Heckel),
'4spirts vot'x (Heckei), and Ba,'bus xtmthoptenr.s (Heckel) rvere investigated. The fish
specimens were collacted from Tigris and Di.vala rivers at Baghdad. The results indicated that
the species coliected lrom Dii,ala river accumulated more heary metals than those of Tigris
river, even rvithin a singie habitat the concentrations of heaw metals were diftbrent in the
tissues of the above species. Generaliy. the concentrations of the gea\,y metals rvere more in
gills than in flesh. The higltest values o[ accuntuiation were observeci in Bczr5rs 5p1prs rvhiie
tlre lor.vest rvere recorcied in.{spizs ror{tx.

INTRODUCTION

The hunran eriv'ironnrent can only be
vieived as a holistic unit r.vhose componcnts
are closell, knit artd a6y cirange or
per-turbation to any part lvill inl'luence the
whole ( I) In environnrental pollLrtion studies,
there is otlen the netrd tirr routine nronitoring
of toxic corlstituellts in ritluatic substrates (2)

Fish tbrnr an importanr food itern.
thev play, a vital role not onlv in nteetinq our
ibo<j cienrand but also in supplenrentin! our
protein requirernent, tlrey are also good
indicators c'rf rvarer quality, and no perennial
river cirn be considered in satisthcton,
condition unless a variety of tjsh can live rn.i
survive in it. Being an enci prrtduct of aquatic
fbod cluin. tlsh retlect both satisthctot\ \\,itrer

S2
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quality and a suitable habitat for fbod supply,

shelter and breeding sites(3)

Several   of  the  priority  toxins

accumulate in aquatic  Organisms and are

magnifled  in the ねod chain, biological―

accumulation  Of certain toxins including

heavy metals, can result in acule egects in

flsh that are the ultirnate consurlners in the

aquatic food  chain Uence, the hazard to

human health results ittom consumption ofthe

contaminated ish(3,4,5)

A variety of  physicochernical and

biological parameters interact to innuence the

availability  of  metals  to  aquatic  lin3,

poisonous ettects on ish life also relate to the

character Of the 、vatercourse,specics of flsh

and season of the ycar (3,  6, 7) The
relationship bet、 veen acute toxicity and the

concentration of rnetal in difFerent tissues has

an ilnpoltant valuc in diagnosing the cause of

ash ttlls(8)

Latif et al(9)Sllggested to do more

research  、vork   on  the  hea、 γ  mctals

accumulation in digbrent lraql lsh species,in

order to kno、 v the pattern of accunlulation in

more  species and the outcome of this
pollution on hunlan lifb

The present work、 Ⅳas car五 ed out to

detemline the concentrations ofsome hea、 γ

mctals(Pb, Mn,Fe,Co,Ni,Cu and Zn)and
their  patterns  of  acculn11lation in bur

econolnically ilnportant species of ish in

lraq: βα′・わ
`rs 5カ

α′Pcソ  (Guntller), 3α′・ろ′′5

r)P〃S(HeckeD,Hジ
'″

ソゞα・ぼ (HcCkd)and
Bα 7・b〃s rα,7r/7(ソ ′ごノマイS(HeCkel)・irolll tWO

difた rent water bodies witllin Bashdad district

(Tig五 S river and Diyala river)

卜IATERIALS AND卜 IETHODS

Fish salllples were collected iolll

ditttrent sites  Of Ti3ris and Diyala rivers

(Fisure l)durins the penod lionl Jantlaw to
/ヽ1ay, 1990  A total of 5S specilllens ofthe

ditttrent spccies invcstisated ill thc prescllt

sttldy 、verc capttlred (Table l) ThC dI)

nletllod oド ttisestioll 、vas tlsed accordills to

Latif(8)、 vhiCh iS l)1‐ ovCd tO be stlpl)crior tO

6ther nlet1lods by tllc alitilof hilllscl「 Flanle

atomic atc-rmic absorption measurements were
made with a Pye Unicam SP9 atomic
absorption spectrometer.

RESIJLTS

Data obtained lrom the present
investigation are presented and illustrated in
Table 2 and Figures 2,3. Each value
represents the average of eight to eight to
eleven replicate samples, the concentration of
all heavy metals studied were expressed in

$dgm dry weight.

Lead (Pb)
The concentration of Pb in giils r,vas

found to be higher than those of t'lesh in both
Barbus sharpeyi (from Tigris ri.rer) and
Barbus xanthoptenls (from Divaia river). Tire
totai concentration (giil & flesh) in Barbus
xonthopterus was higher than those of
Barbus sherpeyi whereas the percent
distribution in gill shou,ed a contradiciory
pattern.

In case of Aspiu.s vorctx the
concentration in gills was higher than those in
flesh with respect to Tigris specimens, the
opposite r,vas observed in Diltala specimens
and the total concentration was almost hiqher
in Diyala specimens,

ln Barbus Etpus (fi'om both habitats)
the concentration in t'lesh rvas higher than
those in gill, the total concentration of Tgris
specimens rvas hisher than Diirala specimens

but tire perceni distribution in t'lesh shor.,'ed

the adverse pattern.
generall,v, the Pb concentration was

highest in B. xattthoptertts In contrast. B.

sharpev'i shorved the lo,,vest concentration
among the species strudied, the percent
,Cistribution in gills and flesir sho*,ed the
lrighest value in R. .slnrpet'i and u9. en7.,u5
(tiom Diyala river) respectively

il'langancse (Nln)
Gills appears to accumulate hiqher

conccntration ol NIrr thrn tlesh in all specir:s

except li. glrpu.r. The percent tJistribution in
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gills was lound to be higher in l). .shurpeye

than those of ]J. xanthrtplenr.s.

A.spitt.s vorax in both habitats showed

similar distribution in gills while the total
concentration was higher in Diyala

specimens.

B. grypL, showed the opposite
pattern of accumulation, the total
concentration and percent distribution in flesh
,ryere higher in Tigris specimens.

As ar,vhole B. grypus (from Tigris
river) showd the highest concentration
whereas the lowest concentration lvas

noticed in ,lspius vorcx (from Tigris). The
highest ratio of accumulation in both gill and

flesh was recorded tnB. shcu'pevi and Barbus
gry?$ (tiom Tigris river) respectively.

Iron (Fe)
The content of iron in all species was

high in comparison with other studied heaqr,'

metals exclude zinc. Generallv the

concentration in gilis was higher than those in
flesh, this is correct to all species but B.

gnpus w'hich shorved the opposite pattern.

The totai concentration in B. slmt'pevi
was higher than those in B. rarthopteru.s,
while in Aspius vot'crx (from Diyala) the
concentration and percent distribution in gills
rvere higher than the same species in Tigris
river. As mentioned above, Bat'fus gl't'pus

accumulated more iron in i'lesh than in gill.
The total concentration and percent

distribution in tlesh was higher in specimens

captured from Tigris river
In general, the highest amount of iron

r.vas observ'ed in B. g1't'ptrs (tiom Tigris), the

opposite rvas noticed in,-lspil.r- l'or'(r-y rvhich

was also collected fronr Tigris river. \Yith
respect to percent distribution in gills and

f1esh, .{rpirl.r r'ol27.r (tionr Divala river) and 3.
gt'.)'pus (fronr Tieris river ) respective[1'

shou,ed the highest values.

Cotralt (Co).
Thc general pattern of Co

acctim'.rlation \vAS sirlilar to tltat of Fe. No
biS variations \vere obsc'rved in Colralt
content betrveen all specics studied. The

Vol. 8, No. 3, 1997

percent distribution in gills and flesh was as

fbllows: B. .sharpeyi andAspiu:; vorax (from
both habitats) showed higher concentration in
gills than in flesh, the opposite was correct
for ll. xanthopterr.r and B. grypu.s (fiom both
habitats).

The relatively highest concentration
and percent distribution in flesh was recorded
in B. gryptL.r (from Diyala river), whereas the
highest percentage in gills was noticed is

Aspitts vorux from Diyala river also.

ivickel (Ni)
The concentration of Ni in B.

sharpelti and B. xanthopterlrs showed the
same pattern rvhich was noticed in Fe and
Co, but the total concentration in the both
species was similar.

Aspius yorcTx (from Tigris river)
exhibited more concentration in flesh than in
eill, the oopoite was observed in the same
species ivhich was captured lrom Diyaia river
and the total concentration in Tigris
specimens was aimost higher.

In case of B. m'?$ from both
habitats flesh showed higher concenrration oi
Ni than gill and the total concentration in
Diyala specimens rvas more than double
',,vhen compared with Tigris specimens.

With regard ro the species altogether,
it's clear from the data obtained that the
hiqhest concentration of Ni rvas observed in
B. grypus (from Diyala river) and the
opposite in lspnrs vorcx (trom Diyala river),
rvhile the highest percenr of distribution in
both giils and flesh rvere found in .{rprus
t'ot'ax and B. gr-ypus (both fronr Diyala river)
respectivelv.

Copper (Cu)
Data obtaied tiom tire present

investigation shorv that all species accumulate
tr lolv concentrations of Cu in compirrisorr
',vith other studied nretals.

In contrast to all studied tlretals.
Rorbrt.s .sharpcvi lvas Accrlrnulateci nrore Cu
in tlesh than in gills and the opposite rvas
tbrrnd irt li. .rotttlu4)tent.\.
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A.spitt.t vorax in both habitats showed
the same pattern of accumulation as the

concentration in gills was higher than in flesh

and the total concentration in Diyala
specimens was somewhat higher.

i3. gryptts sho,red the same pattern of
accumulation that was noticed in B. .sharpeyi,

the total concentration and precent

distribution in flesh was higher in Diyala
specimens.

Generaliy, the highest concentration
of Cu among all species studied was recorded

in R. gryoa.r (from Diyala river) the lor,vest

concentration of Du r.vas found in Aspiu.s

\)orcly (fiom Tigris river) but with the highest

percent of distribution in gills.

Zinc {Zn)
On the contraly to Cu, Zinc showed

the highest vaiues in all species, its

concentration exceeded that of Cu rvirh 2-l-

64 times.

The parent distribution shorved itvo
different patterns in both B. sharpeyi and B.

xctnthopter'zls as tire concentration in eills was

higher than in flesh w'ith respect to B.

sharpefi, rvhile B. xtuthoprerus shorved the

opposite pattern rvith higher total
concentration.

Aspitt.s voruN fiom both habitats

shorved the safire pattern of distribution as

tire gills showed more concentration ihan

tlesh r.vith simiiar percent of distnbution rvhile

the' totai concentration in Di-vala specimens

was higher.
Zn concentration i.n ts. g')'ptrs (fiom

both habitats) shor.ved the sanle pattern of
distribution like other rnetals mentioned

tbrmerlv.
\\'ith respeci to the species studied

altogether, it seerlts that tire hiehest

corrcentrrtion of ail healy ntetals studied rvith

hishest percent of distributiono in flesh rvere

iound in 8. (r't?.)//.I rvhile the [o*,est

concentrrtion \vus recorded in.-l.lpitrs l'o/17.Y

r.vith highest petcent of distributirx in gills

DISCUSSION

The accumulation of heavy metals and
their distribution in diflerent tissues of fish
depend on rnany factors including
environmental factors especially pH and

hardness of the water (10), the concentrarion
of the metal, exposure time; physiological
condition of fish and also the flsh species
thernselves.

The highest concetrations of (Zn, Cu,
Ni, Co) and (Fe, lvln) were tbund in B.

grypus maintained in Diyala river and Tigris
river respectively. On the other hand rhe
highest concentration of Pb was recordeci in
B. xanthopterus. Generally, Diyala specirnens

accumulated more heavy metals than those of
Tigris, this rvas more clear in Aspiu.s vorc$.
This results conflrrn by the tbundation of AL-
lv{ukhtar et al. (11) on thervatercluaiit.vof
Di,vala river.

The lorvest value was found in,4spitr.s
t,orctx from Tigris river r.vith respect to (Zn.
Cu, Fe, \In) whereas the lorvesr
concentration of Pb was observed in B.
sharpeyi from the same habitat, this ma.v be

due the '','ariation in t'eeding habits and the

occurrence rvithin the r.vater body.
Lead is perhaps the nost (ubiqurous)

hear,y metal ooilutant in tire environmenr. its
concentration in aquatic organisnts varied
substantiallv rvithin and betrveen ditl-erent
sectors. Orqanisms that live and t'eed in the

sediments have higher Pb concentrations than
those t-eed in water, there was general
correlations than those leed in rvater, there
was general correlarion berrveen i'eeding
habits and lead concentrations in the Lrod,v

tissues. Insectiveres had the hichest
concentrations of lead, herbivrlres hed

intermediate levels rvhile carnivores had the
lowest concentrations ( l).

Al-Kugaisis ( l2) irientified some
insects in the gut content of B._.rcz:rtlxtptents
rvhile none of them rvas obsen'ed in 8.
:;|ruryrc_t'i rn atldition the algal species that he

noticc'd in the qut content ol19. .rzurllro!)tt't'us
indicate the occurrence of this specics in
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more po‖ uted scctors in cOmparison with the

other species The results ofthe present study

わHow the  aabovc assertion and the high

content of Pbin β.χα′′/71)1)ノ g/″
.ゞ is probably

due to its bod habit,as the specirnens of AI¨

Dubaisi study(12)were adOpted br the
deterrnination of heavy metals in the present

study

There is no cvidence that lead is a

serious  health problem in fish (acute lead

poisoning is、ぃ【tremely rare)and there was

no bilogical magniflcation of lcad throush

aquatic trophic structぃ re(1)In areas nOn
contanllnated  by Pb, ish contaln about

0 6ppm Pb as an average(13).The Values

recordcd in the present investigation 、viH

acceltaln that  thc  areas  from vヽhere the

samples  were collected are somewhat
contanllnated、 vlth Pb

Cross et al(14)showCd tllat Fe and

Iヽn conこ entrations  may be at equilibdum

bet、veen the flsh and their ellvironment ln the

present sttldy it is bund that Fe and iヽn

concentrations in β.gr)′ :′sand B s力 αηくノノ

which were captured iom Tigris river、
‐
ere

lllore than their concentrations in 3.g7)Pzrs

and β ffα″r/76P′

`″

7′`S Obtained iom Diyala
rlver   The opposite 、′as obseⅣed 、vlth

respect to H署ガ7/sソο′
`χ

 iOm bOth habitats

Gcnerally,  mansaneSe concentration

in gills of an species、 vas morc than in tlesh

exclude F.g〕 ′フιrS,this lnay llldicate thatヽ in

concentrを ltlon in 、vater 、vas not high enouqh

to cause adverse eliた ct on Nin accunlulation

by gills(13)

I「 on is concentrated to a considerable

degrce by ish,hish levels are accti11lulated in

gills(8)、 thiS Was(lue in tlle studied species

in general ■s Fe concentrations conctittlted

the second llitthest vallles aller:ヽ n

Apan ioln Bazzaz(1)WhO ShOヽ eヽd

that Cobalt 、vas  an cllbctive inllibitor of

electron transier in lllitochondris,tilere is no

data available on the Cobalt contellt in tish tO

the best of our kno、 vledgc ln the present

investiЦation   nO  clear  variations  、、ere

obselved  tlnlons tlle species,  a111lost a‖

species sho、 ved silllllar concentrations ofCO

/rpι あ くヽ).3, ′クタ7

with the exception of B. grypus in Diyala
river.

Nickel is not accumulated in
significant amounrs by aquatic animals and
orally ingested Ni has a very low toxicity to
man ( 15). Generally, all species studied but
Aspius vorox maintained in Diyala river had
more Ni in the flesh than in giil, this comes in
accordance to the results obtained by (i5),
and the high content of Ni in the flesh of B.
grypus from Diyaia river may indicate that
the sectors lrom w'here the specimens
captured were more polluted.

The relatively. high amoun of Copper
in the tlesh of B. gt'))pus u,hen contpared'with
orher species indicate that B. grypls isnot
capable of regulating Cu content and hence
higher Cu concenrrarion is found in this
species (16). It is clear fronr the results that
Cu concentration in all studied species was
the lorvest among other metals, this comes in
accordance ivith previous studies,(9, l3) the
reason may be due to the fact that Cu is
retained by liver bur it is lost tiom the eiils
unless there is a continuous supply of Cu
( 1-{)

Zinc is an essential element and a

cornrnon pollutant, it is readil-v accumula.ted
bi, fresh rvater tlshes irom Lroth food and
rvater ( 1 7) iVlount ( 1 8) fbund that irsh
accumulate Zn er a rnodest rate during
chronic exposure. A part Aom lspirs l'or.o.y
maintained in Tigris river all species shorved
highest concentrations of Zn in comparison
r.vith other studied metals.

The percentage distribution of the
studied ntetals was generallv rnore in gills
than in flesh. rhis finding aqrees rvith prer.ious
studies (8. 9, 1i) In B. g?-l,D//s the
contradictory pattern of accurnularion rvas
oirserv'ed lvhere the percentaqe distribution
\ras higher in flesh than in gills, this does not
aqree rvith previous studies on the sante
species (9, Ii).
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CONCLUSION

From the results of the present

investigation we can conclude the following
points:

Generally Diyala species accumulated

more heavy metals than Tigris species, even

within the same habitat the accumulation

values vary from on species to another,

generally, Tigris species can be ordered

descendigly as follows accordin to their
.conrent or the metas altogether (f). grypus,

B. sharpeyi and Aspitts vorax),,vhile Diyala

species are ordered as (B gm'Pus, B.

xanthoptenr.s and A.spitts vorax).

The percentage of accumulation rvas

more in gills than in tlesh r.vith respect to
, spitts \:orax and R. .sharpe,r-i, adverse

pattern rvas observ'ed in B. grypus, whereas

in B. xanthopleT'lrs the concenirations cf Pb,

Mn and Cu r,vere higher in gilis than in t'lesh.

It is clear fiom the lindings that

considerable emount of healv metals is

bioaccumulated in tbur of rhe important

fishes of Iraq. Although the concentrations

did not reach the lethal leveis but it ma-v be a

reason behind the abnormalitres in both

operc'-rium and base of dorsal nn rvhich are

observed in some individuais ( 19)

The metals can be crdered as foilo*'s
according to their degree of accuntulation in

the species altogerher (Zn>Fe

Ni>Pb>N{n>Co>Cu).
As tbr the averaqe wieghts of the

sarnples under sstudy, B. sharpe.t'i rvas the

heaviest tbllorved b-v B. sl'\'ptts, B.

xanthopterus and .{splrrs 1'o/'o-Y. The

corrcentrations of the metals in the above

species didn't tbllou, the sante sequence as

above: since 8. g'r'ptts shorverl the iiighest

concentration tbllorved bv l). ratrtlxtptcrtts.
B. .sltorpc.t'i and .{.yzlrlJ r'ol'(Li-

It is evident ltoru these iindings that.

there is no detinite pattern of accutuulatiort. it

varics *'ith variations in specics studied c'tn

one ltrnd ancl accordinq to environtllctltrl
conditiorts. habitats and phvsiologicll
conditiorts of tlte irshes on tlte otltcr ltarl,.l llrtti

everl rvithin tlte sirrqle specics tlte vrlttes

clifter lrom one tissue to another.
Accordingly, there is a need flor extensive
fi"rturestudies including the analysis of heavy
metals in both water and sediment, some

important chemical parameters, biological
aspects and fbod habits these altogether
beside the study of bioaccumulation of the
important metals in different tissues olfishes
in order to investigate the reasons of
pollution depending on the above oriteris as a

whole, this is in one word and in other word
to prevent the contamination of rivers used as

water sources ultimately increasing the fish
productivity.
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ABSTRACT

.\u{yxitiium pfeilferi Auerbach, 1908 and lvly'xidium rhodei Leger, 1905 rvere recorded

from the all bladcier and liver, respectively. of the cyprinid fishBarbus sharpeyi from Al-

Qadoisiya Dam Lake of rnid lraq. The occurrence of these parasites represents their first

recor,C in Iraq and tire record of the fifth genus of my<osporidians to be reported iiom fishes of
iraq. Eight other hsh species collected lronr the same site and examined during the same

period (February to r\ugust 1993) shorved no infectiort rvith any of fu{.vxidium spp. An

identittcation key, was constructed to distinguisir the trve ntyxodporidian genera so lar

recorded in fishes of Iraq .

Il,i'TRODUCTION

iu order to intProve the stocks of
valuable comurercial tisheries in their ttaturai

waters, a detailed krrorviedge of the parasites

inhabiting srtclt rvatet's is retluired (l). To

achieve such task, the Fish Research Centre

of the t.r\.E.C., since its establishnrent,

surueyed ditl'erent water bodies in Iraq tbr

trsh parasites. .\rtloltq rettlts of such sun'eys

are those of r\l-Khatet:b et al. (2) and

Balasent et al. 13)
Sevcre epicienric diseases ol tishes nre

ti'eqtrently tbunci to Lre dtte to rltYxosporidian

inl-ections (+-o). I-lorvever, i{ot'ers encj Caines

(7) stated that coelozoic mlxosporidians
generali.v do not produce signiiicant
pathological effects.

In iraq, tbur genera of
mp<osporidians were reported. il'l,txoaolrrs
irnd l.[yxosomo were tjrst recorded by

I{erzog (8), Urrlcautlo by Rahenro (9) and
'l'hebhanelhts by Abciril-Anreer (10). The

tirst two genel'a are so thr represented in

tishes oi Iraq lvith nine and trvo species,

respectively. ."vhiie the last t\vo genera are

represented rvith one species each ( t l). The

present paper is intended to report on thc

occurrcnce ol trvo species of rttyxosporidilrr
genrrs i,l.vxidittnt. This rtrcord gives trvo

92
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additional . items to the parasitic tauna of
fishes oflraq

VIATERIALS AND ]VIETTIODS

Fish samples were taken lrom r\l-
Qaddisiya Dam Lake on the Euphrates river
at about 260 kms rvest of Baghclad during the

period lrom February to August 1993.

Description and map of this lake are eiven by

Al-Nusi (12). Cill nets and beach seine nets
(600-800 mm mesh sizi). Tra',vled rvith the

aid of menchanical traciors, were used to
catch the fishes.

After recording measueemenrs, fishes

were examined as soon as possible. Skin. gill
and blood smears lvere prepared and

examined under microscope. Stnears rvere

prepared frorn the internal organs of fishes,
preserved in 5% fbrmalin, examined and

photographed uncier compound microscope

type Ol,vmpus PM-10A. Drarvincs *'ere Cone

with the aid of a camera lucida. Shui'man's
(13) account rvas used ibr the measurements

(Fig. ia) and description ofrr,'11xic{iunt spo.

RESUI,TS AND DISCUSSION

A totai of 82 specintens beiongine to
nine fish species were inspected fbr parasites.

These included 4 Alfutrnus coerttleus. 2

Aspitrs vorax, T Barbus esocirrus, 5 il.
()ryptrs , 7 B. Luterts, 3 B. Shurper-i,?6 B.

.Ytwtlrcptents, 22 Cypritttts carpio and 5 Li:a
obtt. Onlv trvo specintens of B. Sl.l:.t'[te,,'i

rvere intected with il{yxidium. The tbllo*'ing
is an account on the occurrence and

description of il{1txir1i,,,,, species. .{ll
measurements, unless othenxise inciicirted.

are qiven in microns.

l'{1'-;i6i,r,il pfeifferi ^Aucrbach, 1908

(Fil. 1b)

I-lost One ntale B. Slurltat'/, standlrd iertgth

l9.S cnr.. total length l-i 7 cnr., tottl
weirgltt {50 gnt.

[-ocllitl' : Al-Qlddisiya Dam Lrke.

Date of collection : 17 February 1993.

Habitat . Call bladder.
Spores fisiform with occasional

central constriction , poles of spore
somewhat roLrnried. Surlace of valves slightly
striated longitudinally. Length of spore i2-
15, width 5-5.5. Polar capsules narrow and
pointed; length of polar capsules 4.5-5,,,vidth
3.5-4 5 Trophozoite )plasmodium) was not
lound

rMyxidium rhodei Leger, 1905 Fig.
1c)

Host . One male B, Sharpeyi, standard length
29 0 cm., total length 34.5 cm., totai
weight 547 gm

Locality : Al-Qaddisiva Dam Lake.
Date of collection : 12 August 1993.

Habitat : l.iver.
Spora form and size quite simiiar to

that of M. Pfeifferi. Spore narrower centrally;
poles of spore pointed cuticie less striated in
comparison rvith that of \1. Pfiefferi. Length
of spore 1i-16. ,,vidth 5.5-6. Polar capsules
1ie either along longitudinai axis of spore or
siightiy to on side; length of poiar capsules 4-
5.5, width 4-4 5. Trophozoite (vegetatir,'e

stage as cvst) was not found.
The description and measurements of

both !v{. Pfiffiri and ,!L Rltodei are so

agreeable rvith those reported by both
Shul'man (13) and Bvkhovskal,a-
Pavlovskava et al. (11) Ho'uvever,
polymorphisnr and abnormaiitv are rvell
known in sortre species of ,1.1r:vlc/irrn sr,rch as

,Yl. Corvphaertoitlitnr as reponed bir N,Ioser

et al (15)
As demonstrated by Shul'rnan (ij),

infection with}ll:rir/lrln takes place throuqh
three r.va.ves : a- ingestion of spores durinrt
tish leding on the mr.rd, b- frsh consunrption
of dead diseased ilsh, or c- predation of
int'ected tjsh. The tteding habits of 8.
S/zl7rcvl, as dentonstrated Al-Kanaani (16),
explaines thet oniv the tlrst rvav of inf'ection
of /J. 57rr,r7-rrit'l rvith '\l.t't'ii.litttrt spp. O1'the
present investigntit-rn is pt-rssiLrle. l-lcnce. sontc
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(13)

<*[]-
l;
- j:--^
.,/l::c

′ゞ)、

:イ |

|ノ

'/rpム

t卜■o..3,ノ ツクア

3-卜(o   iodinOphi10us   vacuoic   Prcsent

__  卜/fyxosoum

3-Iodinophilous vactiOlc present  ._.… … … 4
4- Spore ovtttic Lvith singlc tail_like prOcess

(nOt eXtCn」 on OF shd v」 ves)prescnt

…………Unlcauca
4-Spore oval,v/ith nO posterior processes

………ゝインⅨoしOlus

REFERENCES

l Shul'man,   SS  ttSpeciicityo  F  isil

parasites'' In Dogiel)ヽ″■、.,Petrushevsi〔 i,

GK and Pclyanski, Yu I_(三 dS)
Par,SitO10gy of ishes Oli■ er and BOン こ
Ltd,Edinburghi 1 04-116,(1961)

2 月―Khateeb,  C)II, 劇_sHalkh, S卜〔」
,

NIhaisen, FT, Balasem,AN,AsI■ ar,

K R and Adday, TK(｀ First case record

of pseudoi〕 hyllid cestode Scみ ノ5/οσ
`′
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been studたd h humm(3,6)and“ 能 rent

experimental a轟 mals including mouse(7,S),

rat(2), dos(9), Sheep (10)gird(1,12)and

rabbit  (13)   The   calnel,  `(L7′フで/1′5

励・θ″だ′h7・ノ7′り COmmOnly known as the(`shop

of the desert''is a very illlpoiant anilnal used

ibr transpo■ 、/here no vehicle could be used

on   sand  This  aninlal  can  1/vithstand

dehydration and live fbr 17 days on dryお Od
in sunlnler scson  The available inお rnlation

on the canlel's kidney is mainly concerned

、宙th sener」 Inorphology(14,15)Recent
electron nlicroscOpic study has described thc

tlltrastrllcture of the canlel's renal corpuscle

(16)_The present Study concel‐ ns with tlle

li31lt and electron nlicrosopy ofthe JC}/ヽ of

tllis creature

卜
′IATI]RIALS AND卜IETHODS

_     
「

ive paiI・ s Of kidneys、verc・ conectetl

i・ Onl yotins― adtiltCanleis ofbotll sexes at Al―

NttaF siOuslltCr hOllse Snlall pieces oftisstle

、vcrc takcll fronl diNel・ cllt panS Orthe c。 1‐teヽ

Tisstlcs l)i・ Cl)ared lo「  lisht illicroscOpy、 vcl・ c
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島、静
ABSTR{CT

The juxtaglomerular apparatus (JGA) of the camel Cantehts elromeclarius_kindey was

srudied bi, light and electron microscopv. The camel's JGAwas sirnilar to other mammalian

JGA in many respects. located rn the glonterular hilum, consists of macuia densa, vascular

component and Goormaghtigh cell. The cells of the JGA lack the granules which suggest ihat

renin storage in this species might be in a non-granular iorm.

INTRODUCTION

It has been well-estabiished that most

of the renin in the kiciney is s-v'nthesized and

stored in the myoepitheiial cells of the

aflerent arterioie of the juxtagiomeruiar

aplparatus (lGA); ultrastnrctural and

immunocvtochemical tinclings    have

ciemonstrated the presence of renin in these

cells (1-i) Renin is responsible for the

production of angiotensin I fiom pisnta

angiot':nsinogen. The renin-angioiensin

svstem is invoh'ed in a nuniber of
physioiogicai activities including the

rnaintenance of systemic arterial blood
pressure. stintulation of aldosterone secretion

tiom the zona glomenrlasa of the adrenal

cortex and the intra-renal control of
glomerular tritration rate (4).

In nranrntals. JGA is conrposed of the

allerent arteriole. the eft-erent arteriole, the

nracula ilensa (NlD) of the distal ttrlrtrle

(DCT) in the triangular arel delineated b-v

thcstr thrr-e structurcs, the pollr
GorrrniaSittigh (CO; cclls (5). The JGr\ hes
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fixed in variety ol frxatives (l0o/, formal
saline, Zenker fbrmalin and Hellv's fluid),
embeded in paraflin wax and sections cut at

5prm. Sections were stained specificaily for
juxaglomerr"rlar cells (GJCs) demonstration

with alkaline crystal violet by the method of
Harada (17), Endes's combined trichrome
method (i8) and Bowie's method (19).

Materials for electon microscopy
'',vere fixed in 4o/o glutaraldehyde in phosphate

buft-er. post fixed in i7i, osmium tetraoxide

and embeded in resin. Thick seciions (i-2um)
were stained with meth,vlen blue studied b-v

light microscop.v untii the JGA were

identified. Thin sections (400-600nm) ,.vere

cut trom selected areas, stained rvith lead

citrate and r:ranivi acetate and vierved rvith
Phiiips electron microscop;

SADDAンI   COLLEGE
ⅣIEDICINE

OF

RESULTS
By light inicroscop; the iGA ofthe

camei appeares to be cornposed of NlD, the

JGCs anC the GO cells (Fig. 1). The \tD cells

appeared as ta1l ceil in the DCT neighbourinu
to ihe GO cells (Fig. 1). The GO ceils lie and

filled the space betr.veen ihe iryo hilar

arterioles, tire ir'ID cells of DCT anci the

glomerulus (Fig. 1). 'fhe JGCs of tire '{,A.lack
the granules ciespite the use of several

ditlbrent specific stains and fixatives.

Ultrastructural erarnination reveaied

that the GO and JGCs rvere agranuiar (Fig. 2,

3) and the myoepitheiial cells rvere seen to
contain spherical nritochondria and a i'erv

cy.top I asnric .,'acuoles.

DISCUSSION

The present str-rdy has sirorvn ttrnt ti.
iGA of the camel being simiiar in ntany

respects to the JGi\ oIotlter ttranuuals (1. -i,
5- I l). This species was tbund to possess all

the cell types trsualll, sen in the JGA, thotrgh

the nrvoepitheloid cclls a!tpeae{J t'levttid of
sccretonr granules cvcn undcr tlte clectron

inicroscppe  Specles diR、 rences in renin

secretion  are 、ven known ・「he number of
renin― positive cells may be estimated at light

nlicroscopic level  using ``Jg index" Or by

31eaSuring the length of renin― positive palt Of

the AA upstream Fom thc g10mertllus(20)

Under norinal conditions,Inyoepitheloid ceH

grantlles are vecF numerous in rnouse and pig,

intermcdiate in man and rat(7), but
progressively decrcase in rabbit,cat dog and

monkey(21)They are lowest in gllinea pig,

chines halnester(22), sheep (10)and 」ird

(12)In the guinea pig,there is only ve7.
sparse  JG  granulatiOn  、vhich  is o■ en

undetactable by lisht inicroscopy; granules

appearing only when the JGC is stimulated by

adrendectomy(23)In thej廿 d,Al― Ad(12)
has obseⅣ ed only one JG〈 3 by electron

■licroscOpy  、vhich explain tlle unability to

detect them by light microscopy(11, 12)

However, the number ofrenin― positive cells

varv with tlle inctional state  Of renin―

angiotensin system Long― lasting stirnulation

of renin secretion ile (3 By Na― depletion

(10), Oy eKperimental constriction of renal
aieり (24)or by irOdmide treatment(8)
=`result in an incrcase,、 vhcras inhibition''e G

Na― loading(10,25)or dellydratioll(25,26)
(`rcsults in a decrease of renin‐

positive cells

Bucher tt al(23)have Suggested that

there are t、 vo site of re1lin storagei granular

and  axtraglanular lt nlisht be that i1l the

camel, there is a high rate ofrenin turnover

、vith  little or no storage,  as ilas been

proposed ttr the kangaree desert rat(27),fbr

althouqh renal renin cOntent has not becn

nleasured in tllis species, 1‐ enin appears to

have been liDund in aH illanllllalian kidne、 ,s so

ねr studied

The present stlldy has alsO sho、v1lGO
ccns linin3 bet、 veen the t、 vo hilar arteriolcs,

the  卜lD  of tlle distal tubtlle and tlle

S10nlerulus, thcse ce‖ s are si11lilar to other

species's GO cens tlstla‖ y are non grantllar

However, Sottitirai and iヽalvin(9)have

shownふv granllles irl do3sた d br21 days
io、v Na― diet GO celis al・eah、 vそlys in direct

contact 、vith tlll otllcr colllpollellt orthe JGヘ

all(l is belicved bv  sOnle 、vorkers to bc

,7
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concerned with the control of renin secretion
(5, g). Further radioimmunoassay and

immunohistochemical studies are needed to
study the presence of renin in this species.
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{BSTR-\CT

The effect of following concentratiorls of LeaC, Zinc anci lv{anganese (0, 0 05, 0 l,
0.i5.0.2,0.25.03 pprn) on Pltrhiumpleroticuntwasstudiedr.vithin2daysofobservarion,
0 i 5 oom of leed inginbited sporaneial tbnnation, maturation and reduced the nurnber of
ernpt)' sporangia. Colony ciiameter ivas sieniiicanrly reduced by the pressence of 0 05 ppm oi'
leeLd and Zinc, r.vhile higher concenlration of Zinc u,as needed to reduce the number of rnature
and ernp,r,ting sporangia. in case of N{anganese there was no signigican effeci on sporangia
production but the diameter of colonies,'vas siqnificantly reduced at 0.1 ppm

INTRODUCTION

The heav.v metals am(-rng other
chemical poliutanr are introduced ro the
acluatic s-v-stem tiorn industrial discherqes
lvhich present ir rhreat to the uqrntic
organisnrs. A lorv concentration ol hear.r,

metais stimulate rhe qror.vrh bur the hicher
concenrrations inhibirs the grorvth (i).

Zinc presumabli, has a particular
atlinity tbr the anrindodepenclant-enz,r,ntes

and inhibits it but not the orhers (2). in
(lutrclido olbicotr.s .accuilulatiorr of
sir-Initicrntlv highcr conccrrrration oiZnr'
transport Lrut ntav tlso rcrlcct internrrl

compartmentation (3). Zn2- starved bacteria
had slightly hieher free lipid and phospholipid
contents, protein and hexosse contents r,r ere
iorvered {4)

In Sacchat.on['ces cereyisae Zrrl- is
pert'erentiaily stored in the l,acuole, the
vacuolar membrane ttonoplast) possessing an
r\TP-dependent Zn'- uptake sysrenl (5)
Sarliln er al. 1989 reported that Cu, Zn
inhibited spore sernrination and rnvcelial
gromh (6). Ir rvas lbtrnd that many tirngi
require (0 l-0 001) pprn of Fer'tbr orc.linary
growth (7) on the other hand, there is ver_l,

little infbrnrations lbout the crtlect of Ir,.ad orr
tirngi.
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The purpose of the present work is to

examine the influence of different

concntrations of Zinc, Manganese and Lead

on the funus Pytium ltlerolicom.

N{ATERIALS AND NTETHODS

Standard solution prepared from lead

as Pb(NO:)2, Zinc as ZnClz, iv{anganese as

VInClz. All diluted with <listilied water to give

the following concentration 0, 0.25, 0.1,

0.15, 0.2, 0.25, 0.3 ppm then autoclaved at

l2l "C for 30 min under 151 b.

P),thium plerr>ticm vras isoiated from
r,vet soil of Ai-Mustansiriyah University
garden and it was described previousiy by A1-

Rekabi et al (8). Corn meal Agar (C!IA)

incubated at ?Afl. Jf, iv?s used for fungal

cultures in glass peridishe. One milliliters oi
chlorcphenicol (250 nrgi 1L disriiled water)

was added to each petridishes to prevenl

bacterial growlh, then C){A rvas prepared bv

replacing distilled water rvitlt one of the

above prepared soiutions.
.A.fter autoclaved 10 ml of rnedia uias

poured into sterile glass petridishes 9 cm

diameter.
In order to measure the coionv

diameter a disc of -i nttn diameter rvas

removed iiom periphery of a culture grou'ing

on Ci\tA. Each disc inverted and placed in

the center of a petidish, inoculated plates

were incubated at 20:12 "C. -\t1er iive ciays

the colony diarneter w'as recorded using three

repiicates tbr each concetration.
The elTect of healv nletals on

sporulation rvas examined b-v transt'errinq a

disc (5 rrtrn diarneter) ot media containins
'h-vpiral tips to petridishes containing l0 nrl of
eacir metal at ditl'erent concetrations, three

replicates userl, one boiled Ptttriscium
st;icitttrtil seed rvas adcied. Distilled \.veter \vas

tuserl in the control, as described previotrsly

(9). Alt petidishes kept at 20+2 "C end thev

wcre c'xatllined tbr the appearr'lnccr tlI
sporan:lia afier one dav. 2-dels lnd l-davs.

Drtn Analysis
AI{OVA and the F test of significance

was conducted to compare means of diflerent
groups of nranipulations. To define the
position of dift'erence levels between means

of the groups the 95Yo conficlence multiple
comparison test was conducted.

RESULTS AND DISCUSSION

It is evident from Table (1) that all
concentrations of Pb(NO:)2 used inhibited
sporangia formation after 2 days.

Concentrations of 0.15 ppm and higher
concentration reduced sporangial formation
byo approximately 509/o compared with the

control. Almost the same effect was noted

after 3 days which means that time of
expo-sure io Pb'- has no effect on sporangia
formation.

F{iqh concemration of Pb(NO:)2 also

reduce maturaticn and the number of empt.v

sporangia significantl.'-. this result is in iine

with those obtained bv Sadler and Trudinqer
(1)

The results in Table (2) shorv that
Zn2- atthe high concentration also reduce the
maturation and emprying of sporangia. these

resr"rlts are in aqreement ',vith Sarhan et al.

(5). Winle rhe results in tabte (3) shows that
ihe difrerent leveis of IIn2t have no

significant effects on the spore fbrmation,
maturation and emptying. This result is

similar to that obtained bv Parkin and Ross

(10), rviro described trigh speciticitv of
N{anganese uptake tn )otilit{a utilis. Table
(4) shows the etlect of Pb$iO:)2 on the

vegetative growth of Pvrhium plerorictrnt. It
was evident that all concentrations used in

this study signiticantly decreased thediameter
of colonies. This nright be due to its etlect ort

the cell pernreability (?) Although Zinc and

Manganese are essentiel for the grorvrh of
fungi but in this rvork it rvas tound that tire
presence ot 0 05 ppm of Znl- anc'l 0.1 ppnr of
V[n]' was poisonus to I't'tltitntt plarolit'rutt -

l-hese resrilts are in line riith ( l, 1, 6).
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Table 1 : Effect of Lead on S 「 a 10n ν/77 'ictt.y

Conc Young Sporangia N{aturc SDorangia Empty Sporangia

pp■ 1
2 days 士SE 3 davs ■SE / 0aYs i SE 3 tlays 士SE 2 days 土SE 3 davs 士SE

() 1467 1 76 ]633 038 1300 1 53 1362 1 33 1700 321 2233 1 45

005 1233 033 1200

“

r157 967 467 1062
al)

418 11.00

樋

1 73 1433
1)

233

01 867
bc

120 1100 100 933 318 967
ab

233 767
Cd

240 867
●d

1 86

015 600
cdc

208 600
d

203 833
ab

437 667
1)cd

233 500
eな

200 667
dc

02 367
dcf‐

120 333
●た

120 333
bcd

088 333
cdc 止

133 367
Cf

120

025 333
●f

1 45 333
eね

145 ３

“

088 233
dc

133 233
:R

066 233
餃

rJ 66

03 266 り88 266 038 200 1 057
d    l

2 0rl 057 200 l r90 200
2

fJ 57

Al-ill ustun.sirivu .1. Sci. ンちムお,/Vο .3,′ ク,7

+ Numbers in the same colunln rvith rhe same letters are not signilicantll'different at the (5%) level

* Nunlbc.rs in the same colufln uith the sante letters are not signiticantiv different at the (5%) levei

fS

會 |

Nrrnrbers in thc slnrc colrrutrt rvitlt tlte satllc lcttr-rs arc not siguil-rclntlv difl-crcnt at thc (59.i,) level

ofZinc oduction roticus
Young Sporanqia

-SE | 2Ja.;s I tSE
4. l8 i ',t .ei i 2.40 1033  1  328

而rr「
=ぽ

H¬ "鞘
)11負:61α“1響 10り ITli‖

1■51:懸
|

3ぬys l iSE 1 2da" l iSE 1 3days
●
ム
　
ａ

０ 21911933152419331■ 911867

瑯

1免 171日
3

丁151',71L76 1 HPO Iい31乳66108811,3

計 曰611!0げ l 30()

1っ dヾ
螂
畿

088
def

232 1 066

ab Eftbct of lv{ansanese c anqia production o thitrs pleroticu.s

ConC I    _X9un■ゝ Orallgia hmrc sporan」 a Empn'Sporangia
ppu l i募 |≡ 蔓 15再Sl iSE 12■ sI 土壺 |~Il='√ 1 i SE 2血、、 ±SE 1 3daぃ

| i SE

600 l i5 700 1 53 400 057 566 O S8 300 057 566 {〕 33

005 533
ュ1,

1 76 500
tlb

■00 1 15 500 100 266 08S 366
bc

367
bc

110 476
、lt、

145 l.tj6
rlt

500
■b

1 73 2_00 300
dヾ

015 :66
ごde

066 3()0

1、dc

1)57 333 033 333
bヾ

)33 1()0

lbc

057 13]
tle

i〕 ふS

02 133
dcF

1)33 .00
:rlc

t)57 t.6;
rbc

120 166
いo

033 166
bo

033 100
Ct

057

025 133
1「

033 166
dt・

033 133 O SS 133
(lo

()SS 100
0(l

057 033
t,

O i3

03 066
!

(〕 3] it)0 01)(〕 100 1 057
C I

133 033 033
1ヽ

()33 033 03ぜ
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Table 4: Effect of Lead, Zinc and Manganese treatment on the colony diameter (mm) of
7`″ rr9′ ′ε7r.ゞ

Conc/ pprn Pb(N03)2 SE   I   ZnC12 土SE MnClっ 土SE
() ・１， 0120上 776a 0088 763a 0066

()05 763b 1 0033 1 643b 0033 736a 0 167

01 5 63 cc 0318 I e.ze" 0()66 7 06 bc 0219
015 606d 0066    1   593d 0088 690c 0057
02 556c fJ 186    1    1 96 c 0088 59()d 0057
025 170f 0208    1    420f 0057 176c 0 145
Ａ
リ 1 260g 1 0208 1 38g 0015 323f 0()66

.ル々′■κ

′ソ//7′ r々r9′ ′̀

*Numbers in thc samc column with the same letters arc not signincantly dilTercnt at the(5%)lcvCl
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ABSTRACT

Local isolates of the fungus ,lspergillus niger was obtained from ciifferent sources such

as soil, vegetabies and Citrus. Their abiiity to produce citric acid at different pH was studied,

t6e efrect of a mutagen nitrosoguanidine. on the citric acid producing abiiity was examined,

and rnutants of a promisine industrial value were obtained.

INTRODUCTION

Tlre use of Aspergillus tiger for the

production of citric acid has received

enorrnous consideratin by scienttsts (i-6)
Number of publication has increased

particulariy after the contribution of Currie

(4) N'tany organisms can be used to prociuce

citric acid, among them are, ,{. Clavauts,

Peniciilirmt ltrtetrtrt. P. Citrirtunr,

P(7ピεノ′θ′ノハでgs dirot'icarrnr. '\{trcor
piriftinnis. Ustuling lligaris, horvever, oniy

,1. l'iger is tbund io be cf industrial

imponance. (7).
Citric acid can [:e trlrodr"rced in large

scale bv trvo ntajor nrethods. The classical

nlethod is the strrtace cultttre in rvhrch llrgp
alunrint:ur pans used as a containers i-or the

nreciium solution to increase the etllciencv of
the aerobic t'ernrentation (8). Amonq the

thctors atlecting tlte products ere the correct

intr'mction ol' tlte variotts cotlstitttettts of the

nrediurtr, pl-1, rtnd ratio oitlte surthce arr'l to
volunre ol tite l'erntented soltrtion. The

production of oxalic acici can be suppressed
to a negligible or small anlount depending on
pH riegree value. Doelger and Prescott (9)
found that the nros'. satisifactory pll range
nas 1.6-2.2. The best citric acid producine
fungi possess the greatest tolerance to lorv
pH value (a) The orher important industrial
method is the submerged iemrentation, in
i.vhich a rveli aerated anci agitated mediunr

solution rvas used. The method,has oti'ered a
higher production but lorver eilciencv (10,

ti)
Vtan.v attenrpts rvere used to isoiate

an economical strain of the local ,4. ,r\'i'.qcr'

(12-14) Al-Hamando (13) reponeci that the
yield of citric acid obtained bv a local isolate
of the tunci .{. rYlqcr rvas 209.6. Other
rvorkers have used diii'erent suger sources
available srrch as. date svnrp or cane molasses
(12, 1+), and sho*'ed that the v ield of citric
acicl was rrot satistirctorv.

The einr of this rvcrk rvas to isolete
irigh ctliciency citric acid prociucing strains oi
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A. Niger using nitrosoguanidine as a

mutagenic agent.

IVTATE,RIALS AND N{ETHODS

*Isolate :

A. Niger was isolated from soil,

vegetables citrus and identified according to

khan et al (15) and Raper et al ( 16).

*Spore suspension :

Spore suspension n:edium was

prepared according to Al-Obaidi method

(12) The medium was CistributeC in aqar

slant and autoclaved at 120 C for 20 min.

Tlie slants were inocuiated with the isolates

and incubated at 30 C for 4-5 davs

xThe Fermentation mediurn :

The fermentation medium was

prepared accodine to karorv (10) using the

foilo.,ving constituents in 1 1 of the medium

150g sucrose. 0.59 rVH+NO-r, 0 59 Mg SOr.

7H:O, 0 08g KHzPO-. 0.15 KCl, 0 019

ZnSO+. 7FI2O, 0.02g NInSO+ -+H:O.

The medium rvas alwavs adjusted to

the required pH with 0. i N HCI aiiquate of
the spore suspension -iml rvas used ibr each

50 ml portion of the lernlentation mediunl.

Th; i'ermentation \\'as perlornred by

three methocis, The suriace lernteirtation was

done by using 250 ml conical t'lask. The

seccnd u,as the shaker-rvater batir nlethod, in

rvhich a 2,50 mi flask rvas used and the

incubation at i0 "C rvas carried t)ut in a water

bath-shaker at 120 rpnt. The thrid rrtethod

was the submeiged culture in ivirich an 81

batch fermentor rvas used rvith 400 cycieimin

agitation speed and 'i i 1/nlin air tlorv rate.

All t,vpes of the t-erntentation \\'ere carried out

lbr i0 days and then the anai-vsis oicitric acid

production .'vas done.

* Isollttiort of i\ltrt:tuts:
Nitrosogtraniciine (NTG) u'as ttsed as

a nrutagen. Stationar] cltlttties \vr-re treated

rvith NTG (200 Nlg/nrl) in pirospirate btrtler
(pl-I 6.5) at 2S "C tor :-5-,'10 tttiu tt'r iudttce

mutantS  イヽutagenic treatment of fungal ceHs
t/vas carried out according to SavchenkO and

kaputtse宙 ch(17)

贅Blochemical Analysis:

Citric acid was deter■ lined according

to Stern(18),while suger was dctermined

according to double et al(19)   .

RESUI′TS AND DISCUSS10N

Seven isolates of the ilngi И ′`、「′g`″

have ben obtained ttom local sourcesit、 vo

金om soilD three ■om vesetables and two

■om citric Their citric acid producing ability

were exainined and presented in table 91)

The isolates S5 and C7 ShO｀ Ved the hishest

citric acid producing ettciency,where their

yield 、vere l1 5 and 12 79/も respectively On

thc other hand、 the isolateヽ/4 obtained iヤ om
vegetable, has shov′ n the lo、vest citric acid

iDroducillg ettciency, vvitth a value of 3 59も

Thcse resuits、 vere found to be silnilar to that

obtained by sheikh et al(20)They repOrted a

range   of  266-10959イ6  of  citric  acid

production emciency おr sorlle isolates of=4.

Nigθ′・,  althoush they おund no distincI

dintrences   in  their  biochernical   and

morphological iatures

Thc e銀〕ct of pH on citric acid
production  of the isolates C9 and S: 'ヽas

st色 died  The higllest citric acid production

ettciency 、vas at pH ranse 1 5-2 5 brboth

isolates as shown in table(2)

At a pH above 3, tlle etticie1lc卜 ′of

citric  acid   prOduction  ぃゞas  decreased

reillarkably These results、 vere vcw close to

that obtained by Doegler and Prescott(9),

who  reported  a  satisfhctow pH range

bet、vccn 1 6-2 2 The hishest CfRCiency、 vas

at pH.2,where a values of 33 and 37ュ争も
、vere obtained  もr the isolate S5 and C,,

respectively This is ven/encouragins restュ lt

because it is ven/ ciose to the lllininltllll

rcquirelllcnt  of an illdllstI‐ ial strainsfbr thc

prodllctioll of citric acid ハL vallle of not less

thtln 35ツ6 is reqllil‐ ed lol‐  a collllllerCial tlse

(10).
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The other part of this work was

concerned with the subjection o1'two selected

strain Sr to a inutagen, nitrosoguanidine
(NTG). An attempt to examine its mutagenic

efTect on A. Niger has been carried out. A
concentration of 200 Mg/ml has shown a

higher level of kiiling within iw'o hours for
the isolate Ss and 6 hours for the isolate Cq.

(Fig. i)
The citric acid producing ability of the

presumably mutant isolates were examined at

pH 2 and the results were presenteC in table

(3) 'Ihe mutants S+s, S:q and Sez were

derived fiom the isolate S: while the mutants

Sr:, Czq acid producing ef;iciency than the

mother isolates (Ss and Cq). The isolate C,;r

showed remarkable efl-rciency of producung

citric acid (4896). The mutant isoiates of the

strain S; behaved in a sirnillar wav, but S+s

gave a low,er yield than the mother strain,
r,vhich gat,e 33o/o at pH 2.0 However, a value

of 450,t of the citric acid conversion rvas

obtained for the mutant isolate S:q, 'while the

mother strain Cs gave 37 .5o,/o.

The fermentor size rvas scaieC up to
examine the efficiencl'of the trvo mutants S;e

and Cg6. Three methods were used for iarge

scale production of citric acid as shor.vn in

table (a) The submerged t-ermentor gave the

hieirest r,ield tbr both production rvere -199./o

and 55.50,t, respectively. It can be concluded
that tlre local isolates of the fi,rngus A. Niger
canbe improved tbr commerciai production
of citric acid, Parricularly, atter inducing
mutants *'ith nitrosoguanidine.

Tabie 11 ). The perceniage of citric acid
production obtained tr.onr ditl-eren'l local

sources ol,{. .!i'.rer'. The tbrnrentation was

pertbnned [y using sucrose rneciium at pF{

/rpι あⅣθ.3,ノ ククア

TaЫ e(2)The ettCt dfFel,nt pH Ofthe

sucrosc lnediurll on the percentage

conversion tO citric acid Ofthe isolates S5,C,

100

80

Stltta1   60

40

0

＼`
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。

ト
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｀
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ヽ 、

＼

Tinre

Figere (l)The Percentage of survival of the
isolates S: and Cq after treatment with
nitrosoquanidine as a fi:nction of time.

Table (l). The percentage of citric acid
production of the ntutant isolates Ss and Cq
aiter treatment ,,vith nitrosoquanidine (?00
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Table (a) The citric acid production of the
mutant isolates S:q and C:i using scaled up
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ABSTRACT

Effect of 0.05 , 01 , 0.15 , 0.2 , 0.25 and0.3 ppm of Zn-2, Pb-r and N,In-2 onthe
vegetative growlh and asporogenesis olthe fungus Achiya racemosa ivas studied Pb-2 at 01-5

ppm significantly enccurged the colony diameter , higher concenrrations inhibited the growth .

Zn-2 shorved simiiar inhibitory efftct , \tn-r inhibited the growrh significantiy at 0.05 ppm .

The tlrree. elements used shorved significant supression to the production , septation of
sporangia to zocrspore liberation at ditferent conc. In generai the vegetative gro."v1h of Achl1'a
racenlosa was more sensitive ro Zn'2. Pb-: and N'ln'2 than sporogenesis .

A Stutly on the E,ffect of Zn*2 ,

\'-egetative antl Sporogenesis

Vol. 8, No. 3, 1997

Ptr*2 and iVIn*2 on the
of Achlya rilcemest

microsomal vesicle , it also inhibited Ca+2
atpase activitv and the tbrmation oi
phosphorytated intermediate of the enzvntes
(j)

fu.rong healv metals deficienc_v in
molybdenunr was tbund ro depress the
growth , drv *,eight and sporulation of
^l.spergillus rrlger (4) .

' Sabi & Gadd 1990 (-5) lound that
spore germintation is r:sually ntore readily
poisend by nretals than ntvcelial growtit
Abnormal spore dischflr'{e 1y115 observed irr
.lchlyq cunaricorttt sub.iected to ditlerent
cc'rncentrations of Cednritrnr Nickle end

Copper (6) The presence of Copper
,\lunriniunr Cednriunr Lcld arrd lrlercuru

109

INTRODUCTIOI{

Heavy nretalspoiiutants are known to

inhibit a nunrber oltungal activitie including
respiration nrvcelial growth spLrre

prodr.rction and germintation (i) , metal ions

ma-v become incorporated into aquatic systen'r

as algicides or accidentlll-v discharge tirrough
neglqrrance ; horvever lorv concentration of
heavy metals stinrr"rlates the gro*'th .

Anrong heavy ntetals Zinc is knorvn

to be of i:riurv inrportant biologicel hrnctions ,

includinc stabilization of proteins rnd
nrernbrltnes it is also ir coruponent trlttttnv
nletalloerlzynres (2) , ou the otlter ltitrtti Zrt-2
wAS ti-rund to inhilrit Ca+2 uotlrkc in

.4 l - tV nsla nsi r iy u .1.,1 c i
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induced melanin pigmentedchlyamydospore
and hyphae (7).

There appears to be no detailed

infbrmation available on the effect of
manganese and lead on lungi but Ross &
Perkins 1989 (8) pointed out that there is a

highiy specific uptake system for manganese

in Canclidct util.v .

The present studv was designed to
assess the eftbctive concentration of Zinc ,

Lead and Manganese on the vegetative
growth and sexual reproduction of Achll'ct
rcrcenlos{t .

VIATERIALS AND NTETHODS

The fungus :

,lchl.ycr raceruos(r was isoiated from
Drjla river near Al-Rashde-vah , stock

cultures.*ere maintained after Dick 1975 (9).

Chemicals:
All chemicals used rvere analyticai

grade The tbliowing concentrations of
PbCtrO:)z , ZnClz and -\InClz rvers prepared
'.rith Glass Distilled Water (GDW) : 0.5 , 0.1

, 0.15 - A.2,0.25, 0.3 ppm.

Vegetative Grorvth:
Colony diameter was used as a

parmeter lor vegetative grorvth cultures rvere

reiiesheci by transtbrring a single hypha tiom
the stock culture into tl'le centre of a Raper

ring insened in Corn tr'leal Agar in a glass

petridish incubated at 20 oC-, i.vhen hyphal

tips emerged tiom the Raper ring (at1er "2

days), a 5 mrn disc of CN'I-A. containing
hyphal tips rvas removBd by sterile cork borer
transtbrred into a glass petridish containing 9

mls of CiVlA CNIA wAS prepirred by'

replacing the GDW rvith one of the solutions
previously nrentioned. in the control Ci\{A
\vas prepared by GDW, three replicates rlere
prcpared of each treetment, incr,rbated at 20

''C', colouies dianretL-rs \vere recorded in tire
ircl ciav of incubatiort.

A Aexual Reproduction:
A disc of CMA containing hyphal tips

was transferred to glass petridesh containing
one corn seed plus l0 mls of one of the conc.
Of Pb(NO-.)z or MnClz. GDW was used as

control, 3 replicattes of each treatment was
prepared , cultures were incubated at20"C
examined after 24 , 48 and T2hours lor
sporangia tbrmarion by disecting microscope

Data were analized using Analysis of
Vanance (.\\OVA) and F test to compare
means of different groups and manipulations .

to define the position of differences between
the means of the compared groups 950,/o

confidence interval muitiple comparision test
r,vas conducted .

RESULTS AND DISCUSSIOIi
It is clear from Table (l) that Pb'2 at

conc. Of 0.15 ppm significantly increased the
vegetative growlh of Achlya racemoso .

higher conc. Were oidepressing effect, 0.2^- -)ppm of Zn-' also depressed the diameter of
coionv sienificantly . horvever much lorver
conc. (0 5ppm) of NIn'r showed the same

effect (Table 2) This sensitivrty ol Achlva
racemosct towards N{n-2 may be due to the
high specific mansanese uptake system (8).

\Yhen sporulation is considered
(Fig.i) , it is obvious that 0.1 pp* of Zn-1
inhibited the initiation of sporangia to 5096 ,

on the other hand the deposition of septa at

ihe base of sporangia was inhibited
signiiicantly at iorver conc. (0.05ppnr) ihis
could be explained to the intert'erence of Zn-r
with sonre s-ynthetic enzynles necessary tbr
septa formation .Liberation of zoospores and
fornration of sporeball tolerated higher conc.

Fig.2 shorved that higirer conc. Of
Pb'r (0 2-5pprn) significantly effected the
spgrangia initiais rvhile both of sporantia
septation and zoospore liberation \\'rls
redtrceci alnrost to lralf at 0.2 ppnr , this
inhibitory etl'ect of Pb.r may be attributeci to
poisonous intertbrence ol Pb'2 with srrnre

synthetic enzvntes necessolry tbr scprtation ,

or preventing thc accumulation cf u all
vesiclcs in the septittion area ncver the lcss its
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effect on ATP necessory for this process may
be.considered.

fi'om Fig. (3) it is clear that initiation
of sporangia reduced to half at 0.2 ppm of
iVIn'2 , the sporeliberation lvas similary
effected , but septation of sporangia occured
at Io'*er conc. (0. l5ppm;

Not rnuch difference was observed
aft.er 72 hr Of inoculation as it is obvious
from table I , 2 and 3 , this may reflect the
negative eftbct oi time cf exposure to the
heavy metals used in this study

In contrast to Al-Rekabi et al (6) no

abnornial spore discharge rvas obser,,'ed in
Achllia racemosa .

It would be of interest to examine the
effect of Zn++ , Pb+2 and Mn+2 on
gerrnintation of spores which ',vas found to be

more sensitive than hyphai growlh (5).
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Table ( 1) Effect of lead . Zinc & N,langanese Cations on 3 days old colony diarleter of Achl.va

^ , ,*."roru 
==. . ,

Conc. ppr:r Diameter of Coionv
Zn‐

」

1 32* 1606± 066 6.63± O SS

1 005 3467 593± 033 ab

ab 590± 005 cd

630± 0

67± 3S4 ab 1580± 020 5i86± 003  c
3767± 145 580± 030

493± 014

1025 Irsoo+l7i d 416± 00S 480± 000  「
ioi i-.re7- t07 e i;::-F0?.+ l+oor0.06

* Eecir value is tlte rnean of 3 replicrtes + S.E.i\{.
** .\r'rv t\\'o meln totlou'ed bv tlte sarne l!'tler are not signiticantly diilerr.'nt at Ll 05 range tesi

う

一

（
） 503± 032267± 2_91
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Table (2) . Effect ol Zn,Z on sporangia initiation (l) Septation (S)
and Zoopore Liberation (Z) of Achlya racemo.sa after 72 hours.

Zn No. Of Sporangia after 77 Hours
Conc. prrn I I S Z

0       1500± 100*  a** 500± 100   a 1000士 l15 a
005      16001L57    a 6_00± 0577  a 1067:L328 a
0.1 I o.oo + 1.53 a 600± 153  a 733± 2.67 ab

015    1300± 0 57 bcde 300± 0.57  ab 800± 115 ab
n 

^ 
| . -.o.'2 iSii-0.88 cd 333± 0 88  ab 367± 29 bcd

o25 iZOO:0-57 de IZOOr057 b |266+033cd
03 1135± 033  e 650± 550   a 1266± 088 d

* Each value represents the mean of three replicates * standarci error.
*" An-y two values follorved b.v'' the same letter are not significantly different at 0.05 range test

Table (3) . Effect of Pb=2 on sporangia initiation (I) Septation(S) and Zoopore Libration (Z)
of Achlya racemosa atter 72 hours .

Pb'
Conc.

1533*=088  a**1533± 0882 1933± 176 a
005 a  1500± 057 1600± 231 a
01 1 300=1 53   bcdef 1 3 00± 153 bcdef1 14 67± 1 45 ab

iz.oi +i20 cdef l267+t2o cdef 1100± 3_21 bc l

102   12.00± 0 57 def 12.00± 057 def 1900± 153 cd
? 66 - 0.66 ef I z.Aa + o.6i ef i5 00± 252 de

io-. lz,qq=0.,s'7 f lz.oo+057 f1467± 2.03 el
* Each value represent the inean of 3 repliacates r standard error.
** An)- trvo values foilori'ed by tite sanie letter are not significantly difibrent at 0.05 range test

Table (a) : Eft'ect of I{n-2 on sporangia initiation (i) Septation (S) and Zoopore Liberation
tZ) of Achlya racentosa after 72 hours.

NIn

Conc.

No. Of Sporanqia atler 72 hours
ppmi I i S i

10

1 005 1900± 057 uio ,f n;: t
l1233｀ ±l S6 a** 11267± 119 a 11600± l15

101 |'00± 057 cd 1900± 0576冨 ef 1 lo 66士 O SS cde

lsoo+0.57 def 1 9 00± 0 57 cdef 10.00± l 15 de l

I s ot: i.sd etq Isoo+oi7 dei 900± 20S ef  l

567土 I S6  ef 667± 176
366± 033

x Elch value represent the nrenn ol,i repliacates t standard error.
** .\nv trvo values tirllo*'ed try the sartte letter are not sitnilicantly diihrent at 0.05 rilile€ trrsr

1600± 231
600± 231   f  1 333± O SS

う

´

|

500± 057

O15

1 025
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ABSTR.\CT

The elTect of estraciiol i lB upon structure of seminal vesicles in intacr niice was

siudied using light microscopy (LI{). Estradiol was injected daily for sixteen da-vs. The nornlai
mice seminal vesicle as reveaied by [,.u'1 rvas characterized by a large saccular lumen rvith
highiv iblded '.valls, aithough the epithelial cells .,vere pseudostratified columnar or cuboidal
secrerory not ciliateci. Estradiol in lotv does Cici not appear to have an additive etl'ect on
epitireiial structure. High does oi estradioi treatment reduced the epitheial height, ibids and

increase both tibrous ccnnective tissue and thickness oi muscuiaris tunics. The present

investiqetion denronstrates that estradioi rvhich play an important role in suppression of
iesiosterone releazing is ven' intponant in gro*th of seminal vesicles.

INTRODUCT10N

Tlle    antiandrotenic  enbcts  of

estrosen on nlale accessoc/seX Orsans have

been derllonstrated ill a ntilllber of studies and

renlain 6f ctlrrent intcrest becallse ofietlllent

use of estrOsen  tilerapy 、vith or 、vithollt

castration in the treatlllent orlltinlall prostatic

adenocardnoma[l]Th`therapy is under
close  scrtitil13 1)ecatisじ  o「 tHl(lesil・ ablc side

ellccts  l｀ llere  c、 ists a 、vidc ransC ill the

response of l'arious accessor,\' sex orqans to
the administration of both male and t'enrale

steroid sex horrnones [2] and the iiteratuure
reports even fufther variations accordinst to
fhe dose, tinre course oI treatntent. castrarion
or hvpophvsectomy and age of aninral.
Previous reports in theis areir haii tbcused
rrpon the responses of the prosrate qltnd
rreglecting r)thcr accessoty strLrL:tures such irs
the scnrinaI r'esicles.

I'he nornral rat senrirral vesicle hls
been describcd using light (L) und

lt6
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The normal rat seminal vesicle has

been described using light (l-) ancl

transmission electron microscopy (TEM) [3]
The sequential atrophic events lollowing
castration or treatment of intact animals with
antiandrogen have been studied using LM
and TEM [4] Estrogen has been shown to
nrinic these atrophic eflects in the intact

animal by decreasing the r,^,,eight of the glands

and epithelial height and by reducing
secretion [5]. In castrated adrenalectomized

and castrated non-adrenalectom!zed animals,

certain doses oi estrogen increased the

weight lvas attributed tc increased

fibromuscular gro\1,'th 16]. rtso in the rat

seminal vesicies, an additinve stimulation
effect of cortison, megestrol or tesiosterone
injecteri simuitaneeously' ."vi11-, estrogen has

been reported.
Esirogen is cleariy a potent inhibitor

of gonadotrcpin release in the male rat and

the regression of the accesscry sex organs

arter estrogen treatmenr was related to

supression of gonadotropin reiease t7]
Luteinizing hormone may be totally inhibited

anci t'ollicle stimulation hormone'vas reduced

in male rats after estrogen applicatic.'n [8].
[p to tire auther's knotviedge, ihere

has been no pubilshed rvork on the

rnorphology of nrice seminal vesicles

tbllorving estlogen treatlnent. fhe present

study was unciertaken tc investigate rnore

ciosel;- tire rnorpholcgical efects of high

doses of estradiol 178 (E?) upon seminal

vesicles of the intact ntice.

},IATERIALS AND } IETI{ODS

Thir-ty qrolrp-itrrused intact male

albino mice were tr.eated at 10 rveeks of age

rvith E2 at daii.v cioses tor 16 davs. Group ${
l0) received injections as oil, 0.I ptg irnd 5.0

1tg, belore tissr:e santoling. ,-\ll preparltions
administered by injection rvere given as oily
so1u1lorr. 'l'he oill' vehicie tbr injections rvas

gerremllv a nrixture ol t'rtte part of ethyl oleete

to tour parts o[,{rchis oil. Estradiol l78 rvns

prcprtred tbr iniection bv rveiuhing tire

required amoLint Of compound dissolving itin

a small quantity of ethanol and making the

resultant solutiOn up to a volume of 100 mis

u√ith the oily vehicle in a clean volurnetric

nask  As 0 1 was generally ittected
intralnusculav, calculation、 vere based on the

quantity of material in this volulllc  ハ、t the

end of experirnent the mice 、vere killed by

ceA/ical disslocation  and the organs ぃ/ere

prepared for light rnicrOscOpy and stained by

卜/1aHory's trichrome rnethod

RESULTS

Seminal vesicles of intact animals
treated wirh oii reveaied that the organ is

eloneated sac covered by a dense
fibromuscular caosule r.vith highly convoluted
irregular lumen. Sections through the wall
show complex primary ibids and innumerable
thinner secondary folds frequentiy joineC by
anastomoses ibrming manv cypts and

cavities.
The epirhelium is usuallv a lcrv

pseudostratified rvith some basal and shon
colummar cr cuboidal ceils r.vhich are

secretory but not ciiiated. Cells have larqe
ovai nuclei oriented parailel to the long aris.
The thin larnina propria is rich in elastic trbers

rvhich extend around the bases of the folds
and sends projections into them. The
muscularis is more or less in the tbrm of an

inner circular and an ourer longitudinal layers.

This is often difficult to discern in sections
because of the convolutions of the ,,'esicles

(Figure 1)

Seminal vesicies liorn 0.l ug E2
treated mice did not dilier rnarkedll,'in any,

respect trom oil treated counterparts.
Histoiogical examinirtion of the

seminal vesicle iionr aninrals treated rvith -5.0

l"rg E2 rvas markediy altered as shorvn in
Figure (2) The number of epithelial fblds rvas

rnarketily reducecl but rvere broader than-

those in controls. Corrnective tissue in the

Ittmina propria was nrore abundent nnd tlte
epithelial cells generalh' shorveci [rSS

cytoplasnric basophilit.

l17
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The nuclei of the epithelial cells were

large, round centrally located rather than

displaced towards the basal surlace as in
highly secretory state of control group.

Muscular tunics was thicker relative to the

overall cross-section and the adventitial layer

was abundant.

DISCUSSION

Several mechanisms for the action of
estrogen on male accessory sex organs have

been suggested [9]. Tirese include an indirect

ell'ect b.r- the relative fleedback on pituitary
release of gonadotropins or by a direct effect

on the Drostate and seminal vesicles or

supressing utilization of testosterone.

Direct effects of estrogen have been

investigated in vitro w'hich suggested that the

mechanisms of action may involve

competition for active centers on the

androsen-metabolizing enzvmes, depietion of
cofactors during concurreni estrogen

metabolism or product-inhibiiions bv

estrogen tl0] Any of these rnechanisrns

would eflect a reduction in the size of the

gland and secretory activity. The eflect of
estroqen on rodents has been knorvn fbr

several decades and r.vas thougirt to be due to

a reduction in the release of pituitory
gonadotropins. Indeed both natural and

synthetic estrogens can inhibit the reiease of
LH and FSH in a variety of in vjvo and ir
YIl/'0 s)-stelns [11].

In adult male mice botir morphologica
and hrctional integrity of tite sex accesson'

tissues depend or1 the presence of adequate

level oiandrogen at the irrget organ receptor

site [12]. Thus the reduction of gonadotropin

s-vntiresis or release, the inhibition of
testosterone biosvnthesis or the inhibition of
androgen at the target organ itself represents

three potential mechanisms rvhere by one

nray control androgen-sensitive tisstre,
"i'he present 11lvestigat10n

dcnronstr{ltc:d that tlte lorv docs of E2 did not

chan3e the histological rppeardnce of the

semirtal vcsicic structru'e wltcrcas the iligh

Vol. 8, No. 3, 1997

dose had a cluite definite suppressive effect

on the antiandrogenic effeits of cyproterone
acetate reported in intact animals [3]

The results of this study were in

agreement with previous studies I I 4, i 5]
concerning the concentration and length of
treatment employed.

In contrast E2 prevented the
circulating androgen from exerting its normal
stimulative effects upon the seminal vesicle.

These findings were in agreement
with the findings of other researchers that E2
antagonises the effect of circulating
endogenous androgen [6,17, i8].

Simiiar suppressive actions of E2 on
other sex accessory glands have been
reported in rat [1 1].

The fact that the seminal vesicles
were histologically altered in large doses
treatment is oDen to at least three
interoretations:-
1. Estrogens in lor.v doses may not interfere

with the action of androgen and the
nervous system.

2. The serninal vesicles may be rnore
sensitive to androgen and large doses of
E2 might have inhibited androgenic
stimulation.

i. The vesicles ma.v react more promptl,v to a

decrease in androgenic activity and the
adminstration of large doses of E2 might
eventuallv have induced regressive
changes.

Evaluation of these explanations
needs iurther investi gations.
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ABSTRACT

This research includs a study of diarrhoeal problem and identification of the factors
affecting the incidence A total of (200) mothers having children less than (5) years of age

suffering from diarrhoea through visting many of health centers in Diyala province summer /
1993 Five species of intestinal parasite were diagnosed, Giardia lamblia was the common
parasite and three species of intestinal bacteria were identified , the Escherichia coll found to
be the cofirmon bacteria . The percentage of infection among the children less than one year

age higher than other ages Mixed feeding children were highly infected especialy borne to
young and illiterate mothers , and among chiidren living within large families.
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ABSTRACT

Three species of insects were found associated with inflorescence rot disease of date

palm caused by Mctuginiella scqettae Cav. : Carpophilus hemipterus L. Nititulidae :

Coleoptera , Arenipse.s sabella Hamps. Pyralidae : Lepidoptera , Physiphora demendata

Ulidiiciae : Diptera. Ail of them were isolated from infected spaths. Manttginiella.scaettae was

found in ail samples in higher frequency Compared with other associated fungi isolated from
spaths and the external surfaces of larvae and adults ofthe three insects species infecting

spaths. ,V[cruginiella scqettae and the other associated fungi were found in the digesti.ue canal

oi lan'ae Arenipses sabella Hamps. But not in Carpophilus hemipterus and Physiphora
demettdata.
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