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ABSTRACT

Ttie acute toxiciry of pirimiphos-methyl o,n bolti fish orechronru.i
niloticus had been evaluated,and the 96_hr LC,,o was determined (3.:l
ppm) Thg exposure of fish to sublethal concenrration of pirirniphos_mehyl
was utilizpd to investigate the non acute effects on the modulation of
protein anfl transaminases in blood serum of borti fish.

Thp results illusrrated that pirimiphos-mehyl reduced the proteinr
level in bfood serum and the process of protein rrt'uction was correlated
to the inqrease of tested concentration. Such decrease slo*,ed down with
the increape of exposure period to reach the normLal level. with regard to
the resultp of transaminases, glutamic-oxaloacetic-transaminase (Gor)
and glutarpic-pyro'ic-transaminase (Gpr) modulation in blood serum of
fish ar lqw concenrration 0.32 ppm (one tenth of 96-hr LCso) of
pirimiphoslmehyl, the activities of both enzymes were decreased in
comparisorp to the same en4mes in untreated fish during the first 2 days
of exposu4e and then increased over that of control. on the confi"ry, at
the higlrest concentrations 0.4, 0.g and 1.0 of the 96-tr LCso of pirimiihos
mehyl a gtimulatory action on Gpr and GoT activities was observed
spontaneor.lsly during the exposure period.
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Thqr. resuits ilggest
activities rlf fish blood serum
pollurion c{used by insecticides.

that the protein hvels and ffansaminases
could be ussj as biomarke:rs f,or aquatic

II{TRODUCTIOIi

M-y insecticides are broad spectrum biocide and are considered
as toxic :not only to target arthropods but also to vertebrates
widespread contamination of aquatic ecosystems by a whole range of
pesticidal c[remicals has been responsible for the hulking fish kills and is
recogmzed as a potential human health hazard ur ooli (,{.'eftens l9gg,
ochumba t98E , Huckle and r&nbun lgg0,Ismai! et ar ., 1995 , Sekine
et al 1996 and Ismail et al., 1997 ) .

Pestisides are regularly used at Ismailia province duning vegetable
production to protect the crops from losses incurred by numerous pests
Pirimiphos-rgrethyl {o- (diethylamino) 6- methyl a- pyrinddinyr ) o.o
dimethyl phosphorothisoate) is used on common-beans; (phaseolus
vulgmis) tp conrrol aphids Aphis craccivora and white fly (Bemisia
tabaci).The spray drift or run offof suchinsecti'idemaya,ffect aquatic
life including Fish ( Saunders , 1969 and Grande g! al 1994 i
Fish has lqng been used as a biomarker of aquatic polrution caused by

insecticides (Johnson 1968 , Horden lg73 ,shakoo:ri ei al , I g92 ,Telada
, 1996 and Ismail et al. , lg97 ) .

The present study was carried out to eqrlore the possibility of
using blood serum protein and transaminases aitivities nrodulation of
treated Bolti fish by sublethal concentrations of pirimiphos-methyl as a
more viable and specific biomarker tool of aquatic poilutic,n with such
insecticide .

MATERIALS AND METHODS

Tested compround :
Pirimiphos-methyl (Acellic 50% EC)
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t0 t::f (diethyia;rrino) 5- rnerhyi a- pyrirnidirryl ) O,O dimerh'i
ph*sphorgtlioate ), iC{ cornpany, LK .

fested A.himals:
llhe bohi fislr SrecAror?Hs nilanan rvas obtained &orn fi,sir

research penter , suez Canal university . The fish was kept in large tar*:
r.uth aera[ed tap wate.r and left to acclimate to li#oratorl'conditions for
about twp week before the experiment began . truring reirring, standard
fish diet rrias introduced .

1- Toxicofogical studies :
Acute to$city of pirimiphos-methyl to boli fish

Tl1e erryuiments were perforrned with N[le Tilapia each health-r
male of ,4pproximately 45 t3gm weight each and 15 flcm length . After
acclimatiz4tion , the fish were rransferred into 60 L glass aquaria at 23:
loc *itlr aerated tap water where bioassays for determinarion of 96,tn
LC50 werg performed. The water used in the experrment had the following
mean valqes for rhe water quality characteristics . pH7.5 total hardness as

Ca Co: 1p5 mg.,L, dissolved oxygen 4.6mglLand 3.6allaliniryvalue
Feeding vps stopped 48 hr before treatment and during the 96hr te,st

period. lhp median lethal concentration of pirimiphos-methyl was
measured using series of concentrations. Ten fish were used in each
replicate 4nd three replicates for each treaffnent . N{ortality' was recorded
after 96hr' . The fish toxicitv data were subjecttd to the probit analysis
method o{'Finney (1971) to determine the 96-hr LCso

2- The Lpngterm effect of sublethal concentrations olf pirimiphos-
methyl on bolti fish :

a - Effect gn blood serum protein and transeminases
G,qups each of l0 fish were exposed to a sublethal rmncentration

0.32 ppm (one- tenth of the 96-hr LCso values) for 24,48 ,,72 and 96-hr
. other gfoups each of i0 fish were exposed to a r;ublethal r:oneentration
series of tQ.32 , 1.28 ,2.56 and 3.2 ppm 

'alues 
(0 I , 0.4 , 0.8 and 1.0 of

the 96-hr LCso) for 24-hr . controls were prepared under identical
conditions nvith the same number of fish . The caudal pedunclle was cut off
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"\"ith 
a slurp razor blade anc then the free following blood rv'as collected

in steriie ditpasable gJass rest rubes ( Okawa et al l9g7)
Th,a blood sarnples were allowed to stand fo'about one t'. and

within tha,t penod the clotting was completed. These sampies were
centnfugedi for l5 min at 3600 rpm to separate the serum fram the cloned
ceiis { Booke ., 1965) The serum without 411',,biood corpuscles rvas
transfbrred to a sterile tes .rube . The tubes werc sealed , labeled , and
frozen at -210 "C .

b: Protein flssay

The' protein concentrations of brood serum lvere determined by the
dye binding method " Bio- Rad protein assay.. acnording to the method
of Bradford (1976)
c: Transaminases assay :

The activities of glutamic oxaroacetic transaminase,s (Gor) and
glutamic pliruvic transaminases (Gpr) in the tested samples ofblood
serum were determined spectrophotometrically uriing the Reitman and
Franliel method ( 1957) . The function of en4,rne activity was expressed
as extinctioh coefficient of yellow colour (2,4- diniitropheny,l hydrazone )
produced from the reac[gp .

ketoglutarate + aspartatE-'-+ oxaloacetals + glutamate or
cr-ketoglutaf,ate + alanir66-+ pymvate + glutamate in the presence of
dinitrophenllhydrazne .

The increase in the optical dansity of yellour colour is
proportional to the formed oxaloacetate for (Gor) or pyn:va.te for Gpr .

Then the base line of erzyme activities was calculated as specific activity
(pNI mol oliloxaloacetate or plruvate :0. D/min/mgy'protein) .

RESULTS AND DISCUSSIO]Y

The toxicity of pirimiphos-methyl to the lbolti fish t)rechrormts
niloticvs was evaluated . The results manifested a regression line ofthe
toxicity with 3.09 slope value and 96-hr LCso value of 3.2 ppm .
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Table [1) Etrert of {LCs x t}.n} pirimiphos*me:thy! on blood
semm pnotern of brlti fish O. tviloticu:t: at different
exposure inter"r'als"

*Res4lts are expressed as mean + staadard deviation (SD), nd.

Table {2) :variation of blood serum protein ol'bolti lish (}.
niloticas treated with differernt concenfrations of
pirimiphos-methyl for one day.

*Results are expressed as mean J standard deviation (sD), nd.
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Tra{tment
Levels of biood serum protein {mE/l00mi)*

Time of expor;ure (dav)
I 2 'a 1

Untredted fish 2 824
r0.085

283
r0 113

2.E2

r0 112

2 822

=0 141
TreatBd fish 2,3U

t0 I19

a Aaa
,/- -.., ./- /-

r0.05
2 550

t0 102

2 8l
l{ 056

% Refluction
of protein

15.58 14 165 9.57 0.356

Treaffnent Levels of blood senrm protein (mg/l00ml)*

0.32 oom l.28ppm 2 56 ppm 3-2 Ppm
Untreatbd fish 3 384

r0. I 35

3.382

r0 169
3 380
t0 I35

3.386
10 169

Treated fish 2 874
r0.087

2.836
r0. t4l

2.280
:t0.I l3

2.810
r0 084

% Redrlrction
of prrltein

r3 888 16 I r6.til 16.97
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Profein levels iu pirimiphos-methyl freated fish :'rhe results in Tabie 1 indicated that the highrst reduction o:l
prcrtein (15.5s9'0) for bl,rod ssrum of orechranu:r nirotian exposed to onr:
tenth of 96'hrLCx {0.32 ppm) rvas re60rc{ed after one da1,,of exposure
such reduction of protein rvas found to be 14 165, gr57 and 0.356ic
percenti€e after 2 - 3 and 4 davs cf exposure respectivell, .The pattem oi.
ranainirlg proie'n Lq brood serum dunng the fo'i-day exposure period ro
one tenth of 95-hr LC:c of pirimiphos_methyi is r;hown in tilgure it; .

The results shown in Table (l) rrnd Figur,e (l) illustratedthat pirimiphos-methyl reduced protein level in the bioo,J serum and the
process of protein decrease slowed down with the increase of erposur:e
period ll'ben the O- niloticas was expose6 to dillbrent sublethal
concenfiations af pirimiphos-methyl for one day the resrrhs (Tabte (2) ,and Figure (2) demonstrated that there is a correration bstween the
increase of pirimiphos-methyl concentration anrj the per:cent of protein
reductiorl in blood serum These observations(Tabres r,2 and figures
1.2) conpeming the behavioural response of o. nilotica,s, after sublethai
exposure to pirirniphos-methyl are in agreement with those of Carter.
1971 and wildish et al.,r97l who expos ed lcatalurs prncratus and salmsalar fish to organophosphorus insecticides. simil:ar results were obtaineri
when Ci,r,rhirrus mrigala was exposed to Trebon ( Shakoori et al ., lgg| \

I' the lis{ of these investigations, it seems rogic to say that
pesticides could stimurate proteorysis by activaring proior. enrymes
Protein depletion in serum prays a rore of compr**tory mechanism unde'
the pesticidal stress . under proteolysis enhancerj breakdown dominates
over synthesis , while in the case anabolic proctlss , increased synthesis
dominates the protein breakdown (Harber et at.,lg,l7 )
senrm Trnnsaminases Activities of pirimiphos-meihyt tr,eated fish .It is known that the disruption of transanrinases from the normar
values denotes biochemical impairment of tissues and cellularr functions asthey are involved in the detoxification processes , metabolism , and
biosynthesis of arergetic macromolecules of diferent essential functions(Tordior and van Heemstra - Lequin, r9g0 ). Er Grndy et ar (1990) foundthat pyrazophos and gryphosate caused spontan€pus a*i'ationofliver
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Gor and muscie GPT and caused sigrnficarn inhibition of'brain Gor i*
common mrp (C1.pnmts' coprio L.) Habiba and isr:nail ttggz)studiertr
Gor and GPT levels in the New Zeaiand whire ri$bit fed on clover
contaminalled with prophenophos . They found that bra;i:n muscle and
kidney Golr were inhibited over the 8 days of rhe tesr penodr .

Table (3| The in vivo activity of brood serum transaminases
in lisb- treated with one-tenth of gGhr LCso of
pipimiphos-methyl at different exprosure intervals.

Type of
transaminase

GOT
Untreatment fish

Treate<! fish
%Change of

control

36t1.44

29.33x1.6

+18.53

36.1811.1

32.14+1.9

- l l.l7

35.98*1 62

3tt 6fl..42

-3 84

36 l3t2.t

42.t5t2 5

+16 66
GP'T

Untreatmsnt fish
Treatedrfish

%Chenge of
contlol

6.05t0.42
5A9fl.29

-9.26

6 0210.3

6.341

+5.32

5.9910.36
8.0610.29

+34.5
GOT/GFT

Untreatmerrt fish

" f'n*o-ioase activity is expressed at runit / lO&nI
Results are expressed as mean + standard deyiation (SD), n:6.
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ln the presenr results, the change of GCT and {.iFT aciv'iries in
blood $Frum of fish exposed to one - tenth of gGln LC:o for four davs
are sresffrted in Table (3) and Figure (3)

T'ahle l4) Determination of blood serum 'franisaminase in
pirimiphos-methyl treated fiish after one dav
exposure period.

8T''lransamiaase activity is expressed at uait / l00ml
Results are expressed as mean t standard dreviation (.SD), nd.
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Type of
transaminase

Level of transaminase activities'in treated fish with
4@.q1 concentrati ons of pirimipho r;-methyl ( pp m )

432 1.28 2.56 J.Z
GOT

Untreatrment fish

Treated fish

%Change of GOT

s8.72

x2 99
47 "80
t2.15
-18.6

59.22

13.55
63.53
fr..61
+7.2

5E.51

L275
73.48

fr..u
+25 58

59 0r
13 19

77 41

t3 25
+31 l8

CiiPT

Untreatment fish
Treated fish

%Change of GPT

9 8510 69

944
fl52
4.16

9 89J0 53

I0 53

+0 82
+6.87

l0 &ro 45

10.95

r0.64
+9.5

10 l+0 67

12 08
r0 4l
+19.6

GOT/GPT
Untreatrnent fish

Treated fish
596
506

5.98
603

5.85

6.71
5.9
64
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l["he resr:lts showed that the activities of'both tral]safitiases leere
decreased rn pirLruphos-methyl treated fish rn cornparison to the untrealid
fish after 1,2 and 3 days for GoT and after l anJ : days of exposure fiir
GPT , and then the actrl'ities ofthe fwo enz.vmes rec{}vererj and increawd
over that of the control. such stimulatory action on {ipr was fime_
dependertt over the last two days of exposure period .

,dctivities of GoT and Gpr were obs€rved in fish exposed to
concentrations over the one tenth of 9r6-hrlCso ( r.2g, 2. 56 and 3 2 pfu)
for one day (Table 4 and figure 4). t\ese observarir:ns are in agreernent
with that obtained bv Giil s d trrol rid tsmait f[ ar (1997)

From the abovi f€suhs it can be deduced that the low
concentration of pirimiphos-methyl decreased protein of fish serurn and
decreased the activities of tran$rninases (G0i'and Gp'l ) . wth time,.
and becouse the toxicant pirimiphos-methyl dorie not persist , the fish
serum protein regain their normal level and the tranrsaminases are
stimulated- The present study sug,eests that the blood semm protein and
transaminases (GoT and GPT) activities in fish could be used as a non
specific biomarker tool for aquatic pollution carlseri by insecticides .
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