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ABSTRACT

The existed residues of diazinon low concentration (DLC) in liver
samples after 0, 1, 3, 7, 15 and 21 days from dipping of rabbits were 0.03,
12,3.8,1.8,0.87 and 0.0 ppm in kidney and 0.01, 0.9, 2.9, 1.5, 0.31 and
0.0 ppm in liver, respectively. In case of dipping of rabbits in diazinon high
concentration (DHC), the residues were elevated and the detected
concentrations were 0.07, 4.5, 6.17, 4.62, 1.2 and 0.03 ppm in kidney
concentrations of diazinon residue in liver were 0.04, 3.01, 4.7, 3.85, 1.1
and 0.02 ppm, respectively, after the same pre-exposure periods. Effect of
diazinon on aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), creatinine and urea were investigated in
red Baladi rabbits. Seventy-two animals were distributed into three groups,
the first dipped in tap water and served as control group. The second and the
third groups were dipped in diazinon (0.6 and 3 mg / L water) and served as
DLC and DHC, respectively for 10 sec. The previous step was repcated
after 10 days. The animals were sacrificed by jugular vein incision after 0,
1,3,7, 15 and 21 days following the second dipping of rabbits in diazinon.
Both tested concentrations induced elevation of ALT, ALP and urea, while
AST values were significantly (p<0.05) decrcased. Also, a discernable
change in creatinine levels. Meanwhile AST, ALT, ALP and urea were
fluctuated during the time of treatment, however creatinine values were
increased. The consistent correlation between the dizinon residues and the
impairment of liver and kidney functions in rabbit's, proof the possible
alteratton of animal physiology and its production.
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INTRODUCTION

The sheep scab mite Psoropets ovis is a serious pest of sheep, causing
distress to the animals and economic loss to the farmer. It was effectively
controlled in the 1959 by the introduction of sheep dips containing
hexachlorocyclohexane. This compound, however, has been banned for use
in sheep-dips because of its persistent residues, which could contaminate the
animal meat. It has been largely replaced by less persistent compounds such
as organophosphates (OP’s), propetamphos and diazinon (Blanchilower ef.
al, 1990). These compounds effectively controlled sheep scab when they
were used properly at the recommended levels.

The exposure to OP’s can be assessed by a number of methods including
determinations of blood cholinesterase levels, residues of intact compounds
in blood and tissues, and urinary alkyl phosphate metabolites. Depression of
cholinesterase levels has been routinely used as a measure of exposure but
has been found to be of low sensitivity and specificity (Bradway et al,
1977; Shafik ef. al, 1973). Moderate depression of cholinesterase is
difficult to be attributed to a specific cause, because numerous factors may
affect its activity (Kachmar and Moss, 1976). Determination of dialkyl
phosphate levels provides a more accurate and sensitive assessment of
exposure 1o OP’s (Mount, 1984; Drevenkar ef. al, 1991; Brokopp et. al,
1981). Analysis of intact OP’s insecticide residues in animal tissues has
been a common practice in veterinary diagnostic investigation (Osweiler et.
al, 1985). Therefore, the present study was carried out to investigate the
possible toxicity of diazinon on some biochemical parameters and to

measure its residues in rabbits’s tissues.

MATERIALS AND METHODS

Diazinon:  Phosphorothivic  acid  O,0-diethyl  O-[6-methyl-2-(1-
methylethyl)-4-pyimidinyl] ester EC 60%, obtained from Stba Geigy
(B.z.n.,Sarolex) All India Medical Co. and other chemicals were obtained
from Sigma Chemical Co. (St. Louis, Missouri, USA).

Seventy-two red Baladi rabbit bucks (1.4 £ 0.12 kg live body weight) 6
months of age, were individually housed in universal galvanized wire
batteries with feed and water ad libitum. A commercial balanced pelleted
ration for breeding rabbits containing 18 % crude protein, 14 % crude fiber,
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2 % fat and 2600 kcal DE/kg feed was used. Clean fresh tap water was
provided all times. Rabbits were distributed randomly into three groups, the
first dipped in tap water and served as control group. The second and the
third groups were dipped in diazinon (0.6 and 3 mg / L water), and served as
DLC and DHC, respectively for 10 sec. The previous step was repeated
after 10 days. The animals were sacrificed by jugular vein incision after 0,
1, 3,7, 15 and 21 days following the second dipping of rabbits in diazinon
and blood, liver and kidney tissues were obtained.

Blood analysis: Blood samples were obtained by sacrificing the animals by
jugular vein and were placed in 12 x 75 mm? heparinized tubes immediately
and allowed to clot at 4°C. Plasma was obtained by centrifuging of blood at
3,000 rpm for 20 min. and then was stored at -20°C until used for analysis.
Plasma was used for aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), urca and creatinine
detreminations. AST, ALT and ALP were measued according to the
method described by Reitman and Frankel (1957), urea and creatinine were
determined using commercially available kits obtained from Bio ADWIC,
Egypt (Patton and Crouch, 1977; Larsen, 1972).

Analytical method for determination of diazinon residue:

1. Preparation of the standard solution: A standard solution of diazinon
was prepared by weighting and quantitatively transterred into 100 ml
volumetric flask using n-hexane to prepare a stock solution. The solution
was diluted to make a stock solution of 10 pg / mi using the same solvent.
The stock solution was serially diluted using n-hexane to get a working
solution (1 ng/ul) for the quantitative determination. The standard peak of
the insecticide appeared at 6.14 min (Nabrawy and Cary, 1988).

2. Extraction of pesticide residues: Half gram of each liver and kidney
were homogenized in a suitable glass jar for two minutes with 100 mi of
acidic acetone [385 ml acetone + 15 ml aqueous H,S804 (1:2)] using a
homogenizer Polytron (Type / PT45/ 80 Nr 9119). The homogcnate was
filtered through a filter paper (S & 8 shark-skin) under suction using a
buchner funnel. The jar and filter cake was rinsed twice with 15 ml of
acetone. The filtrate was quantitatively transferred into 150 ml conical flask.
The acetone was evaporated on the water bath 30°C using a rotary
evaporator. The acctone-free sample extract was extracted twice with 50 ml
setroleum ether using 250 ml separator funnel and concentrated to a volume
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of 1ml using the rotary evaporator The remaining solvent was allowed to
evaporate under a fume hood. The residue was dissolved in 10 m] n-hexane
and preserved in a freezer for column clean up (Nabrawy and Cary, 1988).

3. Clean up: The step was done according to the method adopted by El-
Nabarawy and Cary (1988). A chromatographic column (400 x 100mm) was
packed 1o a length of Smm with glass wool; 4 gm activated florisil; activated
for 4 hr at 640°C and kept at 140°C overnight and 2 gm sodium sulphate
anhydrous. The column was wetted with 10 ml n-hexane. The residue was
quantitatively transferred into the column using 2 - § ml portions of n-
hexane. Thirty five ml n-hexane was added to the column, then 65 ml of
dicthyl ether : petroleum ether mixture (1 : 1} v/ v were used to elute the
residue into 250 ml conical flask.

4. Determination and recovery: The eluted portion was evaporated to
approximately 1ml on a rotary evaporator, the residue was left under a fume
hood 10 evaporate the remaining solvent. Afier air dryness, the residuc was
dissolved in a suitable volume of n-hexane for gas chromatography
[Hewlett-Packard Gas Chromatograph, Model 5890 series II equipped with
Ni®? electron capture detector and integrator 3395 fitted with Hp capillary
column (methyl silicon Gum) 30 m x 0.25 mm X pm film thickness. Oven
temperature was 220°C and detector temperature 300°C] (Nabrawy and
Cary 1988). Untreated samples were fortified by the addition of standard
<olutions of diazinon at level ranged from 0.1 to 1 ppm. The fortified
samples were processed through all steps of the analytical method to
validate the assay procedure (Table 1).

Statistical analysis: Data were analyzed by general linear model (GLM)
SAS, (1995). Significant differences among mcans were detected using
Duncan's Multiple Range Test SAS, (1995).

RESULTS AND DISCUSSION

Recovery rates of diazinon from liver and kidney samples of rabbits:
Recovery of diazinon from fortified liver and kidney samples each of 0.5
gm from treated rabbits are shown in Table (1). Recovery percentages wer
00.1 and 88.5 % of diazinon from liver and kidney respectively. El
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Nabarawy and Cary, (1988), Gustave ef al. (1994), Farrag. (1996) and
Shalby, (2002), who reported that, the recovery rates of pirimiphos-methy.
chloropyriphos-methyl and fenitrothion from fortified liver and kidney
samples of white albino rats ranged between 92.1 to 93.13 % of the tested
insecticides.

Table (1): Recovery rates of diazinon from liver and kidney samples of
rabbits

Added (ppm) Liver kidney

0.1 90.30 87.80

0.5 88.70 89.20

1.0 91.30 88.50
Average 90.1 £1.31 88.5+0.70

Determination of diazinon residues in liver and kidney tissues of rabbits

The existed residues of diazinon in liver and kidney samples after 0, 1, 3,
7,15 and 21 days from dipping of rabbits by single and two frequency of
diazinon are shown in Table (2). Diazinon residues were 0.05, 1.2, 3.8, 1.8,
0.87 and 0.0 ppm in kidney tissues of treated rabbits by the first and second
contact exposure (DLC) after 0, 1, 3, 7, 15 and 21 days. The corresponding
residues were 0.01, 0.9, 2.9, 1.5, 0.31 and 0.0 ppm, respectively, in liver
tissues after the same periods. In case of dipping of rabbits in DHC, the
residues were elevated and the detected concentrations were 0.07, 4.5, 6.17,
4.62, 1.2 and 0.03 ppm, respectively, in kidney samples after 0, 1, 3. 7. 15
and 21 days of exposure. Also, the results in Table (2) showed clearly that
the concentrations of diazinon residue in liver were 0.04, 3.01, 4.7, 3.85, 1.1
and 0.02 ppm, respectively, after the same pre-exposure periods,

The significance of the present data can be correlated to the possible
consumption of rabbits after dipping in diazinon. It is clearly indicated that
fiver and kidney could be safely marketed for human consumption just after
treatment (zero-time) because the insecticide in this period didn't reach to
the organs tissues where those residues were below its permissible limit
(0.75 ppm) after 21 days of treatment.
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Table (2): Residues of diazinon in liver and kidney after exposure to
low and high concentrations

Days after DLC DHC

kidney liver kidney liver

0 0.05 0.01 0.07 0.04

t 1.20 0.90 4.50 3.01

3 3.80 290 6.17 4.70

7 1.80 1.50 4.62 3.85

15 0.87 0.31 1.20 1.10

21 ND ND 0.03 0.02

ND: not detected ; DLC and DHC refer to low and high diazinon concentrations.

The effects of diazinon residues on rabbits liver and kidney functions:
Biochemical data of Tables (3 and 4) clearly showed a significant
changes in the activities of AST and ALT (p<0.01) and ALP (p<0.05} in
rabbits exposed to diazinon. AST activity, showed a significant {p<0.05)
inhibition in both tested concentrations of diazinon. The mean values of
AST activity for the control, DLC, DHC were 40.0 £ 1.5, 35.4 £ 0.72 and
40.2 + 0.96 respectively. Meanwhile, ALT and ALP activities were elevated
in rabbits dipped in DLC and DHC. On the other hand AST, ALT and ALP

expressed inconsistent change during the treatment periods (Table 3).

Many studies were carried out concerning the influence of pesticide on
ALT and AST activities. Enan ef. al. (1987) found significant and apparent
decrease in ALT activity in serum of rabbits given sub-lethal doses of
profenphos. However, the sub-lethal doses of cyanofenphos and profenphos
and the acute single dose administration of profenfos resulted in an apparent
increase in serum AST activity of intoxicated rabbits. It was observed that
hepatic ALT activity was significantly increased in rabbits acutely and sub-
chronically intoxicated with these tested insecticides. Also, Enan et al
(1982) recorded a significant increase in serum ALT of rats after the
administration of profenphos, _ parathion-methyl, sulprofos, malathion,
dichlorovos and dimethoate. Also, they found a significant inhibition in
serum ALT of rats after the administration of leptophos, chlorpyrifos and
diazinon.
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Table (3): Changes in aspartate aminotransferase (AST ), alanine aminotransferase (ALT Jand  alkaline phosphatase
(AL P) in Baladi rabbits treated with diazinon.

AST ALT ALP
Time (SU/L) L) ULY
{days) Control DLC DHC Conlrol DLC DHC Control DL DHE
0 189556 3382048 3933048 283043  31.8x048  558:048 1222540 1362048 286x0.41
37.321.85% . 38 653,69 e 181=22.4* .
1 196860 3284048 4082047  31.9£340 2381048  23.8£047 1192183  137x0.41 Ti£0.41
17.8£2.12% 26.51.56° 176£21.2*
3 389511 33.0:041 378047 324330 3182048 5583048  94=131  24ix041  130+041
36.540.86° 40.0+3 50 158248 6°
? 40.5x5.6  41.020.4]  488s047 3042085 26.8«048 23.8:048 105=i2 2462041 131040
43.42 05" 27 010,58 152+18.5°
15 300504  328:048 338047 3354200 2584048  39.8:048 1294250 301x0.41 1265041
3520 86° 335x1 85° 185247
21 423409 3932048 410040 320=0.41  628:048  323x047 123043 29104 125+0.41
40.8+0.49% 437 §x4.30" 180+23 8"

QQE_S,E_.M‘,m#o_s,S.E_@,u__ai,,mm_,.uww.nm,xm ww_ﬁu.g,:ﬁa.%oB_ﬁa,m,_wonz_%
mean aa £ 2 *

Means with different superscript ictiers vary sigaificantly (P<C.03), small lettzrs are used for comparing days;
capital letters are used for comparing Joses. (* P<0.03, ** P < 0.01 for comparing main eflects).
DLC and DHC refer 1o low and high diazinon concenirations.
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Table (4):Mean squares for the effect of concentration of diazinon, days and
their interaction on AST, ALT. ALP, urea and creatinine.

JEXCA _df asT ALY ALP  Uee Cretiine
Concentration TOOATLAET 322287 7244657 45387 2’
Day 5§ L9 562057 144927 136210 0477
Concentration x Day 16 24.7G 567.437 2195017 210067 022"
Error 54 23.02 6.79 15486 6.2} .07

5.0.V. = Source of variation, df = degrees of freedom

The disruption of transaminases from th: normal values denotes
biochemical impairment of tissue and cellular functions as are involved in
the detoxification processes, metabolism, and biosynihiesis of energetic
macromolecules of different essential functions {Todior and VanHeemstr-
Lequin, 1980). Habiba and Ismail (1992} reported that brain muscle ASTs
were inhibited in the New Zealand white rabbit fed on clover contaminated
with profenphos whereas liver AST was stimulated. Transamunases ae
important and critical cnzymes in the biological processes. They play a rok
in amino acid catabolism and biosynthesis. ALT transfers the amino group
of alanine to a-ketoglutaric acid, forming glutamic and pyruvic acids,
Consequently, it is considered as a specific indicator of liver damage. The
possible mechanism involved in the elevation of ALT may be due to tissue
damage, or due to increased synthesis or decrcased catabolism of ALT
(Enan ef al., 1987).

Significant elevation of ALP in the present study (Table 3 and 4), duety
the contact exposure of rabbits to diazinon in both tested concentrations,
Diazinon has been recorded to induce ALP in worksrs of a chemical plant
producing dust pesticides {Coker es. al.,, 2002; Kossmann ef. al., 2001}
Also, serum level of ALP was increased due to OPs pesticide administration
to male albino rats {(Ei-Nabarawy et. al., 2001). The enhanccment of the
activity of ALP could be related to the influence of glucecorticoides
{Murphy, 1966), or could be attributed to its release from ruptured cells due
to the etfect of pesticide (Shaffi, 1980; Al-Rehiayani et. al., 2002).
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OP’s are readily absorbed through the skin and biological monitoring is
an essential component of any comperhensive assessment of exposure
(Cocker et. al., 2002). Significant (P<0.01) changes in blood urea and
creatinine levels wa: found in Baladi rabbits exposed to diazinon (Table 3).
Serum levels of creatinine were increased, while there were no signilicant
differences in urea due to dimethoate admnistration to male albino rats (El-
Nabarawy et. al., 2001). Serum level of creatinine was mcreased in workers
exposed to diazinon dust (Cocker er. af., 2002; Kossmann et al., 2001}
Marked elevation in blood urea in rats exposed to OP’s pesticides (Rajint
and Krishnakumari, 1988) and mice (Zayed et. ai., 1993). The results
strongly suggest that the bound residues can induce adverse biological
effects in rabbits.

Table (5): Changes in urea and creatinine in Baladi rabbits treated with
diazinon.

Time Urea Creatinine
(mg/dl» {mg/di)
{days)
Control DLC DHC Controf DLC MIC
0 19.3+2 93 2044002 33.7£0.58 0.70+0.09 1.1410.06 G 630 01
24.5£2. 17 b 0.82+0 084 i
| 24,743 24 42 940.78 27.9+0.54 0 7040 07 P00 07 0.63£0 01
31.8£2.61° 0 77+0.06™
3 24.7£1.50 25.740.32 I8 60 41 0.86+0.03 2.07+0.04 091001
23,00 .60° 1.2840.17"
7 222¢1.64 27.6+0.56 28.2<0.45 0.37+0.03 0.78+0.01 0.55:0.01
26.0+0 98" 0.73£0.04°
(s 21.140.93 24.040.45 44.4+0.46 0.81:0.04 1.28£0.01 0.61£0.01
29 B£3.14° 0 90+0.09°
21 19.1x0.70 2994017 27.4+0 34 0.61£0.01 1.4110.08 0.61+0.01
25541 40" 0.88+0 (2™

Over Al 21.8£088°  284x1.49%  300:163*  0.76+001° 1.28+0.09* 0.6610 024
mean Lh ..

Meany with different superscript lettery vary Significantly {P<0.05), small lctters are used for comparing
days;capifal lefters are used for comparing doses. (* P < 0.05, ** P < 0.01 for comparing main effects).

DLCand DHC refer to fow and high diazinon concentrations.
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Recent studies have confirmed that exposure to pesticides can cause
significantly different biological effects if the evaluation considers only the
active ingredients of the pesticides and/or their activated metabolites in
urine as individual bio-markers for systemic and contact exposure (Lewalter
and Leng, 1999). Indeed, animal components and products should be free
from any insecticide residues. It is well known that nutritional value of
animal organs necessitates the absence of any insecticide residues due to the
harmful effects expected on humans. A fact which determines the economic
value of the food commodities.
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