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ABSTARCT

The effect of the sublethal dose (1/4 LD50

value) oﬁ the organophosphate, cYanophos was stud-
ied in the tissues of ljiver and brain of male
albino mouse, Mus muscules. The results cleared
that ‘

l1- In the treated mice with either a singie dose
or repeated one, of tested sublethal dose, thers
is an exhibited significant decrease in the total
hepatic protein compared with the control. The
decline was observed in all time points of the
eiperimen .
2- The ac¢tivity of the liver enzymes Glutamate
Oxaloacetate Transaminase and Giutamate Pyruvate
Transamin#se (GOT, GPT) and alkaline phosphatase
was notich to be decreased.

3- Little decrease in the amount of brain protein
content :Ts observed with no significant diffe-

rence compared with the control at all time
intervalsiin case of both the single and repeated
dose.

4- The treatment has led to a significant decr-
ease in the activity of brain enzymes (GOT, GPT
and acetyl choline esterase) at 24 hr after
intoxicatipn and there after ti}] 192 hrs.

|

INTRODUCTION

The rganophosphorus (0p) compounds are
still the ;ost abundant class of chemicals in
large scalt use as pesticides. But, the unwise
use of gynthetic toxicants, created problems more
serious than those for which they were originally
applied. Adverse impact on nontarget organism ig
one of those problems.
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Persons frequently exposed to agricultural
pcisons either those who work with agricultural
pesticides during manufacturing, preparation for
use, storage or application in addition to those
who come in contact with these chemicals acciden-
tally,the cases which can be faced either through
improper storage, by entering sprayed areas, or
by eating sprayed foods from which spray residues
have not been removed. Subsequently, prevention
of intoxication requires adequate knowledge of
the hazardous properties of substances and hence
basic research on physiological., biochemical,
pharmacological and ‘toxicologicai effects of
these compounds are prerequisite.

Fortunately, there is a growing internat-
ional concern about the potential hazards to
human and animal health caused by toxic residue
after single exposure to pesticides and after the
repeated exposure to such compounds as we have
done in this investigation. However, information
concerning currently used pesticidal effects on
human is limited and therefore, thess studies are
urgently needed to provide data in order to give
a chance for using relatively safe pesticides in
a large scale application.

Some biochemical targets were found to be
linked by some insecticides (Satoh arnd Moral,
1973), as for example :
acetylcholinesterase which is regarded as a
target of organophosphorus pesticides and hence
called anticholinesterases (Burgen and Xitchell,
1978). Also, determination of proteins has been
shown to be sensitive indicator for ths distur-
bances in liver (Bruin and Zielhuis, 1%37; Eisa
and Bayomy, 1992). Meanwhile, measurerants of
certain enzymes may be great wvalue, although
their activities may depsnd upon .fferont
factors including rate of synthesis, degradation
and 1liberation of enzymes from cells due to
increased enzyme synthesis which perhaps
assoclated with regeneration (Baron, 1984).

The present study was intended to inves-
tigate the biochemical targets in male albino
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mice that can be affected by the organcphosphate,
cyanophes. The study includes determination of
total proteins and aminotransferase enzymes, GOT
and GPT, in both the liver and brain and also
activity of alkaline phosphatase in the liver as
well as brain acetylcholinesterase activity after
animals exposure to single or repeated doses of
the pesticides.

MATERIALS AND METHODS

Experimental animal

Adult male albino mice (Mus musculus) were
us5ed in this study. The animals were of the same
age (2 months) and of 20-25 gm body weight. The
animals were obtained from a strain veared ir the
taboratory of plant protection Department,
Faculty of Agriculture, Shebin El-Kom, under
normal 1?boratory conditions. Balanced diet and

tap water were provided ad. libitum.

Insecticiide and route of administration
I

The organophosphate, cyanophos, (O-4 cyano-
phenyl 0,0, dimethyl phosphorothiocate) introduced
as 50 % E.C by Sumitomo chemical Co., Japan, was
used in this study. The compound was administered
via intr?peritoneal injection.

Experimeﬁtal design :
[

i- $lnqle dosage :

The animals were randomly divided into ¢
groups in addition to a control one of 10 mice
each. The control animals received physiological
zaline clution only while experimental ones
received |a single dosz eguals to 0.25 of the LD,
{190 mg/kg body weight} value which was obtaincd’
from a mortality curve drawn previously by the
authors |elsewhere ‘Eisa and Bayomy, 1992).
Treated |animals were decapitated by cervical
d&s!ucatﬂon at 24, 48, 96 and 192 hrs post
exposure.
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2- Repeated dosages

Animals of this experiment were divided into
3 groups which were treated with 0.25 of the LD o
(190 mg/kq) for 1, 2 or 4 days respectively. TRé
animals were sacrificed at 24 hrs after the
respective last dose of each group. A control
group were injected with physiological saline
solution in order to balance the effect of
injection.

Tissue sampling and preparation :

At the time of sacrifice, animals were
dissected where liver and brain were excised,
blotted with filter papers, placed in petri
dishes and kept at - 20 C until analyzed within
a week.

Tissues were homogenized in 9 wolumes of
distilled water using a motor derived glass homo-
genizer in an ice kath. The homogenates were
centarifuged (under cool 5 “c) at 3000 xg for 15
minutes and the supernatant was used for bio-
chemical determination after suitable dilution
with the same buffer.

Statistical analysis

Data were presentad as means 2 standard
deviation {S.D.) elither in tables ox fiqures.
significance of the changes from control values
was estimated using student's t-tast aocording to
Hine and Wetherill, (1975}.

Biochemical analyses :

Total protein content was determined by
Lowry method (Lowzry et al., 1951} wsing bovine
serum albumin as standard. sminotransferases {GOT
and GPT) were determined according to Rsitman and
Frankel., (1957) using Boehringex Mannhaim kits.
Alkaline phosphatase activity was assyad by the
methed of Kind and King {(1%54). Cholinasterase
activity was assayed in brain of all animais
according to the method of Elman et al. 11961;.
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RESULTS AND DISCUSSION

Liver

The results presented in table (1) clearly
indicate that treated mice with a single dose of
cyanophos exhibited significant decrease in their
hepatnc tetal proteins compared with their resp-
ective conirols especially 24 and 48 hrs after
treatments whereas animals resumed their normal
hepatic protein contents at 96 and 192 nrs post
exposure which indicate their ability to recover
by timE upcn cessation of the treatment.

Generally, protein inhibition is considered
undesirable adverse effect or one of the
important symptoms of Cytotoxicity because of the
diversion that induces from the norma! rate or
equilibrium state. Meanwhile, Sharma et al.
(1976) have reported similar trend of effects,
observed ir our study, when they introduced
dieldrine to maliard ducks. The decreased protein
content has heen interpreted, by Baron {1684}, as
a result of chronic liver disease when large
number of parenchymal cells have been destroyed.
In this context it is worthy to mention that
repeated dosages., in this work, has also led to a
signifiban% decline in total hepatic proteins in
ali timp points of the experiment {(Fig. 1).

The resuits compiled in table (i} also
showsd  that assayed enzymes activities were
general}y affected in livers of the treated
animals as compared to their controls.

As for the enzyme, GOT its activity decr-
eased sigrificantly at 48 hr post treatment only

when the activity was expressed as u/g wet tissue
while GRT activity affected earleir, 1.0 after 24

after intoxication.

These iransaminases, GOT and GPT, are’
regarded as key enzymes known for their role in
utiiizatpan of protein and carpohydrates since
they ars concerned with the bicsynthesis and
degradative processes of the glutamic acid and
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Table (1) Effect of a single dose of cyanophos administrated by
intraperitoneal injection on liver enzymes {GOT. GPT and
alkaline phosphatase) and total protein.

Parameter Control 24-hr 48-hr 96-hr 192-hr

Total
x X =
;;vroteinS‘l 214.83%5.42 185.76%17.69 198.57+ 8.84 220.83x14.22 220.98x18.97

GoT? 7.46%0.21 7.15% 0.36 6.87« 0.37 7.29% 0.39 7.36% 0.15
cot’ 34.46£0.97 38.86x 4.75 34.52+ 1.43 33 .9%x 1.47 33.43%z 2.51
5pT? 22.13x1.64 17.64x 1.;; 19.24% 2 37 19.2%x 2.306 21.87x 1.148
spT? i03.64x8.70 95.49% 9.91 97.06212.75 87.7%%13.64 99.23z 7.36
Aik.PhZ 1.32x0.08 0.73z 0.6; 1.102 E,;; 3.7%x O.II 1.1l 6,1:
Alk.PH 6.17£0.37 3.96x 0.;; 5.51¢ 0 4; 3.57=2 0.;; 5.07x 1.17

1- Total protein {(mg/g wet tissue)
7- Concentration calculated as U/g wel weight of the liver tissue.
3. Concentration calculated as U/g protein
Valuesz represent means * S.D. * P < 06.05 =* p ¢ 0.0l n =5
Alk.Ph {Kind & King Units), one Kind & King Unit is that amount of enzyme

whigh in the given conditions liberates 1 mg of pheno! in 15 minutes at
37 TC.

Table {2) Effect of a single dose of cvanophos admintstrated by intra-
peritoneal injection on brain rotal protein and enzymes
(GOT., GPT and acetylchoiinestsrase)

Parameter Contrc! 24-hx 48-hr G-Iy 1%2-hr
Total

proteins‘ 82.56:9.81 77.21x7.08 78.62+0.35 74.57212.39 T4.50=x11.535
GOTz 6.4320.32 5.80&0.;0 6,SQ:G‘;% 5.98n &.;7 S.31 Q,;S
G0T3 78.50%6.23 75.49%5 .85 1T 5423.75% 32 2ixi5.44  T9.i0=x13 39
GPTZ 0.8420.17 0.3310.6; 0.55x@.g3 5,604 3‘35 .77% G.11l
GP’I3 10.0721.11 6.67#0.;; 7.{?21.;; 3. 53> 1.38 10.19%x 1.55
AChEZ 2.78x:0.24 1.8820.17 Z2.1:%8 ;; 2 &% .22 1.76x 0 z;
ache’ 29.0225.03 24.07%1.83 26.64%4.18 33.06x 4.33  23.972 3.16

|- Total protein (ig/g wet tissua) .
2- Coucsntration calculated as U/g wet weight of the brain issue.

3- oncaeniration calculated as U/g proteln
vValues represent means * 5.D. = P ¢ $.05

The units represant enzyme activities of 50T,

according to Boehringer Mannheim company.

‘6

am @ I D.0F n =5
GPT sund AChE are calculatad
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other keto acids and ammonia (Meister, 1965) and
therefore, changes in their activity especially
in the liver, may have a role in the disorder
occurred in the metabolism of amino acids and
hence proteins.

$imilar results in transaminases were alsc
demonstrated by Abston and Yarbrough (1974 and
1976) as they reported transaminases depressed
significantly in rats fed merix. Likewise,
resulys documented by Kondela et al. (1372)
following oral administration of endrin to
pheas;nts and those reccrded by Kadota et aj.
(1976ﬂ using permethrin in rats were also
compatible with results reported herein.

Regarding the effect of repeated
adminijstration of the pesticide, it was clearly
evident that both transamirases assyed were sign-
ificantly less active when their activities were
expresjsed per gram wet tissue whiie GPT only
exhibited this behaviour when the activities were
expressed per gram protein and this is iikely due
to degreased protein content documented in this
work. Similtarly, the activities of both
aminotransferase enzymes were also found to be
signifliicantly inhibited in the liver after acute
and such chronic oral and dermal appiication of
the o”ganophosphorus insecticide, Rogor in the
rat (El-Elaimy et al., 1983a).

Agtivity of liver alkaline phosphatase was
noticed to be profoundly decreased following
either single or repeated dosage (table 1 and
Fig. 1) which may be due to the direct binding of
the test compound with the enzyme protein or due
to toxfic effects produced in tissue leading to
decrea#ed synthesis of enzyme protein as has been
deciared by Sastry and Sharma (1979).

On the cther hand, alkaline phosphatazse was
reported to have a significant role im cellular
proliferation and differentiation (Karasaki 1275)
and as a regulator in gene transcription {Hwang
and Cough, 1576) in addition to the role
of phosphatase as dotoxifying enzyme for

|
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organophosphorus compounds (Moustafa et al.,
1990} .In this context, the present data confirmed
cyanophos teratogenic effect in albino mice, as
it has been reported before by Murphy, (1965%).
Recently, El-Elaimy et al. (1988b) have reported
similar inhibiting effect on hepatic alkaline
phosphatase using another organophosphorus
member, Rogor (dimethoate).

Brain

. Data presented in table (2) show the effect
of single dose of cvanophos on the brain total
proEeins, aminotransferases enzyme, as well as
acetylcholinesterase activity in male adult mice.
Little decrease in the amount of protein content
was observed but with no significant difference
compared with controls at all time interval
monjitored. Similarly, repeated dosage has induced
negligeble decrease in brain total proteins which
suggests that protein synthesis in the brain
escapes the effect of cyanophos due to bloed-
brajn barrier which protect or decrease effect of
many toxicants including pesticides on the brain.
On the other hand, the relative resistence of the
brain may indicate that this pesticides is
relatively safe in contrast to dieldrin which
indyced severe decline in brain protein content
in ghe rat (Ahmed et al., 1986) due to single and
repqated injecticn of the pesticide.

On the other hand, the treatment has led to
a significant decrease in GOT activity even after
192 hr post exposure when the activity is
expressed per gram wet tissue, however, when
protiein content of the brain was taken into
consideration the decrease in GOT activity at
that time was insignificant (table, 2).

Similar result was also observed concerning
GPT |activity, although, the magnitude of inhibi-
tion was larqger following 24 hr of insecticide
injection when enzym?2 activity was expressed
aither per gram wet tissue or per gram protein,
but recovery has been obtained by the end of the
follow up period in centrast to GOT.
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Concerning the effect of repeated admini-
stration of cyanophos on both aminctransferase
enzymes, activities were noticed to be depressed
markedly at all time intervals tested when enzyme
activities were expressed either per gram tissue
or per gram proteins (Fig. 2). These results coi-
ncided with results of some authors using diff-
erent insecticides (Enan et al. 1982 El-Elaimy
et al., 13988b).

The O.P. compounds are known to exer! subs-
tantial alterations in certain garameters
indicative of neurotoxic and hepatotoxic acticns
which are dose-dependent (Abde:i-Massih, 1977;
Stevens and Michael, 1982; Ahmed =* al., 1986 and
Eisa and Bayomy, 1992). One of these important
parameters 1is the acetylcholinesterase anzyme
which is resporsible for the degradation of the
most general neurotransmitter, acetylcheiine that
can be either excitatory or inhibitory according
to the receptor (Prosser, 1991) and normal level
of the saszyme activity granteed the hydrolysis
of the neurotransmitter one it performed its
action stherwise had side effects would have been
occurred.

The present data (Table 2 and Fig. 2) have
clearly indicated marked significant decrease in
acetylcholinesterase activity at 24 %ur after
intoxication and there after tiil 132 hr
following a single dose when enzyme activily was
expressed per gram wet tissue whereas repeated
dosage has induced highly significant dec.ease in
the 2 levels of enzymatic expression.

The decrease in enzyme activity reported
herein may result from the inhibiting aztion of
the pesticide or due to partial decreassd de novo
synthesis as evidenced by the relative decrease
in brain protein content observed in this study,
although it is Qifficult to have a direc?
practical support of such a claim sisca tha
enzyme comprises only a minor fraction of the
total protein content (Lai et al. 1981).

10
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Other studies have demonstrated sever inhi-
bition of ACHE following intoxication with
different insecticides including organophosphates
in various animals (Abde!-Massih, 1977:; Ahmed et
al., 1986; El-Elaimy et al., 1988a and Ahmed et
al., 11990).

In conclusion, the general inhibition of
different enzymes assyed in this paper could be
due Yo damage of liver as well as extrahepatic
tissues which 1is much evident in repeatedly
dosec’lfanimals as a result of relatively cumu-
lative property O.P. compounds (Amr, 1990) lead-
ing flinally to functionai impairment as nas been
indicated by a preceding work reported by Eisa
and promy, (1992).
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