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ABSTRACT

Objectives: Diazinon are widely used as pesticides in agriculture. So, the current work aimed to investigate the
effects of diazinon exposure on some physiological aspects, histopathological changes and histochemical acetyl-
cholinesterase in red Baladi rabbits.

Methods: Seventy-two red Baladi bucks were distributed into three groups, the rabbits of the first group were
dipped into tap water and served as control group. The rabbits of the second and the third groups were dipped in
diazinon at concentrations of 0.6 mg (DLC) and 3 mg (DHC) dissolved in one litter of water, respectively for 10
sec. This step was repeated after 10 days. The animals were sacrificed by jugular vein incision after 0, 1, 3, 7, 15
and 21 day following the second dipping of rabbits in diazinon.

Results: In whole blood, diazinon decreased rabbits's RBC's (P<0.01) and Hb (P<0.05), while MCV and MCH
were elevated (P<0.01) for both tested concentrations, but PCV values were increased only (P<0.01) in the DHC
group. In plasma TP was decreased (P<0.01) in both tested concentrations, however cholesterol was increased
(P<0.01) in the DLC and DHC groups. Meanwhile hydroxylamine and nitrite were increased only in the DHC
treated group. Liver body weight ratio and cytochrome P-450 were decreased (P<0.01) in both tested
concentrations, while microsomal protein was increased (P<0.01) in both concentrations. RBC's, PCV and
microsomal protein were increased (P < 0.01) by the days of treatment. Meanwhile, MCV, MCH, MCHC, liver
body weight ratio and cytochrom P-450 were decreased (P <0.01) by the days of treatment. There was no definite
trend with days of trearment for WBC's, Hb, TP, cholesterol, hydroxylamine and nitrite. There was a highly
significant effect of concentration X day interaction (P<0.01) on all tested parameters. Histopathological changes
of liver, kidney and brain were observed after DHC dipping. Glycogen content was decreased in liver and
increased in kidney Bowman's capsule. Furtheremore, the AChE activity was inhibited in brain tissue and
decreased in liver and gradually increased in kidney glomeruli cells.

Conclusion: Exposure of animals to diazinin caused extensive changes in physiological, histochemical and
histopathological parameters, the kidney and brain were highly affected by the diazinon exposure when compared
with liver. Diazinon lead to negative response on animal performance.

Key words: Diazinon, Rabbits, Physiological aspects, Cytochrome
Acetylcholinesterase.

Abbreviations:

¢ DLC= Diazionon low concentration.
DHC = Diazinon high concentration
WBC's = White blood cells

RBC's = Red blood cells

PCV = Packed cell volume

Hb = Hemoglobin

MCYV = Mean corpuscular volume

P-450, Histochemistry and

MCH = Mean corpuscular hemoglobin

MCHC = Mean corpuscular hemoglobin concentration
TP = Total protein

BSA = Bovine serum albumin

H&E = Hematoxylin and Eosin

PAS = Periodic acid Schiff's reagent

AChE = Acetylcholinesterase

INTRODUCTION @

Organophosphorus  compounds  have been

variety of insects.”” Diazinon toxicity has been
reported in a variety of species. Reece and Handson

utilized as pesticides for almost five decades,
particularly  as  insecticides,  helminthicides,
ascaricides, nematocides, and to a lesser degree as
fungicides and herbicides. Their continuous use
proved to be extremely useful in agricultural pest
control throughout the world, but this extensive use
had led to numerous poisonings of nontarget species,
including many human fatalities. The primary acute
mammalian toxicity associated with the exposure to
organophosphorus  pesticides results from the
inhibition ~ of acetyl-cholinesterase  enzyme."”
Diazinon {O, O - diethylO - [6 - methyl -2 - (]-
methylethyl) - 4 - pyrimidinyl] phosphorothioate) is
an organophosphate insecticide used to control a

(1982)” reported that a flock of show birds dusted
with powder containing diazinon at 15 g/ kg showed
respiratory distress within 5 min., and were unable
to use their legs and died within 1 hour. Diazinon
exerts its toxicity by binding its oxygen analong to
the neuronal enzyme AChE, resulting in the
accumulation of endogenous acetylcholine in nerve
tissues and effectors organs.” However, other
toxicities, some of which are life-threatening but are
not related to acetyl cholinesterase inhibition, have
been observed following exposure to certain
organophosphorus compounds.®

The main objective of this study was to find out
whether diazinon has a significant effect on some
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physiological parameter, histopathological changes

and histochemical AChE on the liver, kidney and
brain in red Baladi rabbit under low and high
exposure.

METHODS

This experiment was carried out at the Institute
of Graduate Studies and Research, Alexandria
University. During the experimental period the
rabbits were individually housed in universal
galvanized wire batteries with food and fresh tap
water offered ad libitum. A commercial balanced
pelleted ration for breeding rabbits containing 18%
crude protein, 14% crude fiber, 2% fat and 2600 kcal
DE/ kg feed was used.

Experimental Design:

Seventy-two red Baladi bucks, 6 month of age
and 1.4 +0.12 kg live body weight were distributed
randomly into three groups of 24 animals each. Each
animal in the first group was dipped into tap water
and served as control. Animals of the second and
third groups were dipped either in diazinon
(obtained from Ciba Geigy, All India Medical Co.)
at 0.6 mg diazinon low concentration (DLC) and 3
mg diazinon high concentration (DHC) dissolved in
one litter of water, 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.

Blood Analysis:

Blood samples were obtained by sacrificing the
animals by jugular vein incision and were placed
immediately on ice. Heparin was used as
anticoagulant. Plasma was obtained by blood
centrifugation at 3,000 rpm for 20 min. and then
stored ai -20 ° C until used for analysis. The whole
blood was analyzed shortly after collection for white
blood cells (WBC's), red blood cells (RBC's), and
packed cell volume (PCV), hemoglobin (Hb).
Plasma was used for the determination of total
protein (TP), cholesterol, nitrite and hydroxylamine.

Hemoglobin concentration was determined in
whole blood shortly after collection using Hb kits
obtained from Diamond Diagnostics Egypt. RBC's
were counted on an AOQ bright line hemocytometer
using a light microscope at 430X magnification.
Blood samples were diluted 200 times with
physiological saline (0.9 % sodium chioride
solution) before counting. Microhematocrit tubes
with a hematocrit centrifuge (5 min. at 16,500 Xg)
were used to determine PCV. WBC's were counted
on an AO bright line hemocytometer using a light
microscope at 100 X magnification after diluting
blood samples 20 times with a diluting fluid (1 %
acetic acid and little of Leshman's stain) before
counting. Total protein and cholesterol were
determined using kits obtained from Bio ADWIC,

Egypt.

Hydroxylamine and nitrite were determined
using formation of Azo Dye compound.
Hydroxylamine can be oxidized to nitrous acid by
iodine in acetic acid solution. If the oxidation occurs
in the presence of sulfanilic acid, the latter is
diazotized by the nitrous acid. After the removal of
the excess iodine by means of thiosulfate, the P-
diazonium-benzenesulfonic acid can be coupled with
a-naphthylamine to produce the red azo dye 4- (P-
sulfophenyl azo) - a-naphthylamin.®
Liver Microsomal Enzymes and Protein:

Liver was removed, washed with cold 0.1 M
phosphate buffer, pH 7.4, weighed, chilled on ice,
and all the following procedures were carried out in
cold conditions (i.e over ice at 4°C). A 33 % (W/V)
crude homogenate was prepared in 0.1 M phosphate
buffer, pH 7.4 by homogenization with a teflon
pestle, using 5 strokes. The crude homogenate was
then centrifuged at 11,000 Xg for 20 min. at 4°C to
remove the intact cells, nuclei and mitochondria.
The supernatant solution was subsequently
centrifuged at 105,000 Xg for 60 min. at 4°C to
sediment the microsomal pellet. The latter was
suspended in 0.1 M phosphate buffer, pH 7.4, kept
on ice bath and used for the determination of liver
microsomal  cytochrome P-450® and protein
concentration.”” Bovine Serum Albumin (BSA) was
used as standard.

Histopathological Study:

Liver, kidney and brain were dissected and fixed
in 10% neutral formalin, dehydrated in ascending
grades of alcohol and imbedded in paraffin wax.
Paraffin sections (5u thick) were stained for routine
histological study using Hematoxylin and Eosin
(H&E). Other sections were stained by periodic acid
Schiff's reagent technique (PAS) for demonstrating a
glycogen content.® In addition, actylthiocholines
iodide was used for demonstrating histochemical
activity of acetyl cholinesterase enzyme.®

Statistical Analysis:
Data were analyzed by general linear model
(GLM) SAS, (1995)."% Significant differences

among means were detected using Duncan's
Multiple Range Test.

RESULTS
Physiological and Biochemical Results:

Tables (I.&II) show the effect of diazinon
concentration, day of treatment and their interaction
on WBC's, RBCs counts, PCV, Hb, mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), mean corpuscular hemoglobin
concentration (MCHC), TP, cholesterol,
hydroxylamine, nitrite, liver body weight ratio
(LBWr), microsomal protein and cytochrome P-450.
The tested parameters were significantly affected
(P<0.01) by diazinon concentration except WBC's
and MCHC. Day of treatment and their interaction
had also significant effect. Dipping rabbits in DLC
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and DHC induced significant (P<0.01) reduction in
RBC’s counts and significant elevation in PCV value
(Table III.) of the DHC group. The -overall mean
values of RBC s for control, DLC and DHC were
56 + 0.12, 45 + 0.22 and 4.3 +0.30 x 10%mm’,
respectively (Table III.). On the other hand, WBC's,
RBC's and PCV were increased with the day of
treatment (P<0.01) reaching the highest values after
21 days from DHC dipping.

Diazinon concentration caused significant
decrease (P<0.05) in blood Hb, and significant
increases (P<0.01) in MCV and MCH in adose-
dependent manner. Meanwhile, the overall mean of
MCV, MCH and MCHC were declined (P<0.01)
with the days of exposure (Table I'V.}), but blood Hb
showed no definite trend.

Diazinon induced significant (P<0.01) changes
in TP, cholesterol, hydroxylamine and nitrite (Table
V.). TP was reduced in rabbits exposed to either
concentration and the effect was dose-dependent,

- while cholesterol concentrations were elevated in

both groups. Hydroxylamine and nitrite were
increased only in the DHC group. TP, cholesterol,
hydroxylamine and nitrite showed irregular trend
with the day of treatment. While TP and cholesterol
reached the lowest values (P<0.01) after 21 days
from DHC dipping, hydroxylamine and nitrite
reached the highest values (P<0.01) at the end of the
experimental period.

The effects of diazinon concentration and the
days of exposure on liver body weight ratio,
microsomal protein and cytochrome P-450 were
significant (Table VLI.). The overall mean values for
liver body weight ratio and cytochrome P-450 were
decreased (P<0.01) in a dose dependent manner,
while microsomal proteins were increased (P<0.01).
Additionally, liver body weight ratio and
cytochrome P-450 reached the lowest values after 21
days from DHC dipping, while microsomal proteins
were significantly (P<0.01) increased.

Histopathological Results:

Paraffin sections of rabbit's liver, kidney and
brain stained with H&E are illustrated in plate |
containing nine figures (A-C liver), (D-F kidney)
and (G-I brain). Control liver sections showed
normal hepatic tubules, a polyhedral hepatocytes
with control vesicular nuclei and granular cytoplasm
were observed (Fig. A). The animals exposed
to DLC showed undetectable changes in the
studied organs. However, the histopathological
examination for animals dipped in DHC showed
that the liver cells lost their radial arrangement.
There were fatty changes in hepatocytes and
cellular infiltration around the center vein and portal
tracts.  Interlobular mononuclear inflammatory
cells among fatty hepatic cells and dilated
congestion sinusoid were seen around hepatic venule
(Figs. B&C).

The control kidney cortex sections, revealed

normal appearance of renal corpuscles which appear
as rounded structures. The glomeruli, surrounded by
narrow Bowman's spaces and cortical tubules with
small numbers of distal convoluted tubules and
collecting tubules (Fig. D). The histopathological
changes observed in the rabbit kidney included
swelling of convoluted tubules and congestion of
both intraglomerular capillaries and peritubular
vessels in both dipping of diazinon concentraions.
The distal tubules showed adenomatous hyperplasia
and  proliferation. There was mononucular
infiltrating cells among proliferating convoluted
tubules mostly in the DHC group (Figs. E&F).

The control cerebral cortex sections illustrated
neurons varying in size and shape. Astrocytes cell
characterized by large polygonal nuclei, with central
nucleoli. Oligoendrocytes have rounded nuclei and
clear perinuclear halo. They adjacent to neurons are
called satellite cell. Numerous small capillary
vessels were observed (Fig. G). At DLC exposure
mild changes were noted, but at DHC there were
more histological changes consisting of shrinkage of
cell body, pyknosis of the nucleus and disappearance
of nucleolus. The multiply rows of large nerve cell
(purkinje cells) at the junction of the molecular layer
with the granular layer was noted. Neuron cells
forming large infiltrating, which vary greatly in size
and shape have hyperchromatic and polymorphic
nuclei containing many prominent nucleoli. Each
cells have large clear perinuclear cytoplasmic
vacuole. Other area of granular layer consisting of
population of small uniform cell, have moderate
amount of eosinophilic cytoplasm and small rounded
basophilic nuclei. A mild degenerative changes of
nerve fiber, fragmentation, space formation and
congestion of blood vessels were observed (Figs.
H&I).

Histochemical Results

Glycogen: paraffin sections of rabbit liver, kidney
and brain stained with PAS are illustrated in plate II
containing six figures (A-C liver) and (D-F kidney).
The control liver showed the homogenous feature of
glycogen, that were arranged in regular line for all
hepatocytes (Fig. A). In rabbits exposed to both
concentrations, a disturbance of glycogen content
was shown. That were polling in one side of cell in
most hepatocytes and absence of glycogen content in
fatty hepatic cells (Figs. B&C). Control kidney
sections demonstrated PAS positives in the brush
Border and basement membrane of Bowman's
capsules (Fig. D). At low concentration of diazinon
a decrease in glycogen content observed faint. At
high concentration an increase of glycogen content
was noticed at basement membrane of both
Bowman's capsule and renal tubules. The surfaces of
microvilli are coated with a particularly dense
glycogen. Decrease in glycogen content in brush
border and cutting of Bowman's capsules appeared
(Figs. E&F). Whereas, the glycogen content was
absent in cerebral cortex.
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Acetylcholinesterase:  Paraffin  sections  are
- illustrated in plate III containing nine figures (A-C
liver), (D-F kidney) and (G-I brain). Histochemistry
of AChE activity was moderate in control rabbit
liver sections and appeared as brown fine granules in
the peripheral part of the cytoplasm and plasma
membrane in the interlobular area. Reduction of
AChE activity dispersed at the cell membrane of
hepatocyte around the portal tract and bile duct in
most hepatocytes post 2ldays of DHC dipping.
Control rabbit kidney cortex demonstrated weak

in the glomeruli basal lamina of capillary loops. At
high concentrated dipping, an increased AChE
activity in the glomeruli masengial cell and basal
lamina of Bowman's capsule were noticed and
moderate activity of AChE was observed in
basement membrane of most renal tubules. As
regard to brain sections, moderate AChE activity in
most neurons cell body and dendrites process was
observed as well as lined the capillary vessel. After
DHC exposure, weak activity of AChE in most
hyperchromatic neuron and in area of proliferating

AChE activity in renal tubules and moderate activity

cells

in  granular

layer

were

observed.

Table L. Mean squares for the effect of diazinon concentration, days and their interaction on WBC's, RBC's, PCV, Hb,
MCV, MCH, MCHC, Tp and Cholesterol.

S.0.v. concentration Day Concentration X Day Error

Df. 2 5 10 54

Parameters
WBC's 0.37 3.09" 1.48™ 0.22
RBC's 12.26™ .12 348" 0.16
PCV 40.72" 21591 60.74™ 0.84
Hb 2.29 20.94™ 871" 0.57
MCV 8384.1" 45747 3059.4™ 64.2
MCH 795.2"* 909.7"" 403.2"" 11.8
MCHC 6.2 101.0™ 40.5" 3.7
T. Protein 130.1™ 50" 129 1.2
Cholesterol 130.1°" 50" 12,9" 1.2

*P<0.05, **P<0.01

Tablell. Mean squares for the effect of diazinon concentration, days and their Interaction on hydroxylamine, nitrite, liver
body weaght ratio (LBWr), Microsomal Protein and Cytocrome P-450.

S.0.v. Df Hydroxyl amin Nitrite LBWr Microsomal Protein | Cytocrome P-450
Concentration 2 7914 8** 26.8%* 5.74%* 4.48%* 24587%*
Day 4105.4%* 5.7%* 1.10** 1.60%* 2507
ConcentrationXDay 10 2180.4%* 4.9%* 0.74%* 0.52%* 637+*
Error 54 119 1.2 0.03 0.02 1.09

** P <0.01
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Table IV. Changes in blood hemoglobin (Hb), mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC) in Baladi rabbits treated with diazinon (Mean + SEM).

D Hb (gm /dI) MCYV (cu p) MCH (pg) MCHC (% )
A
M Control DLC DHC Control DLC DHC Control DLC DHC Control DLC DHC
0 13.90.56 137036 142045 | 79.3.1.9 1789 8.4 149354 (257 1.1 62944 515235 | 324 1.32 35109 344 1.2
13.9 0.25° o 135.8 13.97° o 46.7 4.94* ok 34.0 0.7 o
1 14 059  11.50.29 126 0.40 | 768 54 653 0.94 1573 2.4 (243 13  2470.95 520264 | 318 1.6 37.80.94 330 1.5
12.7 0.39° 99.8 12.46° 33.7 4.02° 342 1.1°
3 132 040 10.7 0.10  11.2035| 73.6 3.4 869 3.2 944 45 | 237 17 214 070 226 1.30 | 32.1 095  2450.45 23.90.89
11.7 0.37¢ 84.9 3.24¢ 225 0.73¢ 26.8 1.2¢
. 134 0.37 103045 128 0.10| 71.8 3.3 89.8 1.8 115.12.3 {232 073 221 1.3 340078 | 324 059 245 1.4 295 0.21
12.1 0.44° 922 5.51° 26.4 1.70° 28.8 1.09°
15 130 024 14.10.15 155047 81.8 29 889 3.11 81.6 3.1 {245057 27.50.93 2681.36 | 300 0.83  30.90.42 299 0.91
14.2 0.34° 84.1 1.89° 26.3 0.65° 30.3 0.42"
21 139 023 174038 14.10.33| 793 35 1050 5.0 835 49 (232 095 346 23 244051 | 294 048 329 071 312 0.49
15.1 0.52° 89.2 4.13% 274 1.72° 31.1 0.53°
wumn 136 0.17% 130 0.52® 134 0.31%9 77.1 1.5° 1025 7.78 1135 6.5* 241 0.44° 322 3.11% 352261° | 313045 30.9 1.09 30.3 0.78
mean * - o ns

Means with different superscript letters vary significantly (P<0.05); small letters are used for comparing days, capital letters are used for comparing doses
(* P <0.05, ** P < 0.01 for comparing main effects). DLC and DHC refer tc low and high concentrations of diazinon.
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Table V. Changes in total protein (TP), cholesterol, hydroxylamine and nitrite in Baladi rabbits treated

with diazinon (Mean + SEM).

D Total protein (gm/dl) Cholesterol (mg/dl) Hydroxylamine (mg/ 1) Nitrite (mg/1)
A _
M Control DLC DHC Control DLC DHC Control DLC DHC Control DLC DHC
o 104049 68.005 69005 | ©s5435 105743 671041 | 55000 51003 50005 | 31019 38006 47021
8.0 0.52® ** 784 7.2° ok 5.2 0.07*° ok 3.9 0.22° ok
1 104 0.12  6.0.005 83 .005 69.8 5.2 1389 4.7 764030 | 37013 47008 500.06 | 19004 190.13 45021
8.2 0.53° 95.0 9.6 450.17% 2.7 0.37°
3 9.0 0.36 9.5.005  3.1.005 549 4.9 1332 0.4 135.1 455 | 27038 36019 77140 | 19004 32056  550.09
7.2 0.89% 107.7 11.4* 47 0.80% 3.5 0.48°
; 117132 68.005 7.0.005 | 72.4 100 98.9 0.49 615037 | 26028 42038 55002 | 53010 42036 47024
8.5 0.79° 77.6 5.6° 4.1 0.38° 4.7 0.18°
15 108 1.11 6.8 .005 80.005 | 575112 62.8 0.59 778052 | 54007 39018 691.13 | 54014 45031 4.8 0.08
8.5 0.60° 66.0 0.25° 5.4 0.50® 4.8 0.16°
110149 68.005 3.2 .005 66.7 4.4 59.8 0.50 45.6 0.48 | 5.10.03 59002 T0LI8 | 51012 480.01 5.1 0.03
21
7.0 1.07° 57.4 2.97° 6.0 0.43° 5.0 0.06
o\umﬂ 105 039  7.10.23% 6.1 0.44° | 64.0 3.5° 999 647 773 5.87° | 42026° 460.17° 62039 | 38032° 37023 49 0.094
mean *ok sk *k *k

Means with different superscript letters vary significantly (P<0.05); small letters are used for comparing days, capital letters are used for comparing

doses. (** P < 0.01 for comparing main effects). DLC and DHC refer to low and high concentrations of diazinon.
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Plate I. paraffin sections stained by heamatoxylin and eosin for histopathological changes. original magnification X400.

Fig. A. Control rabbit liver, showing the hepatocytes (H) form flat, anastomosing plates towards the terminal hepatic vainule (V), they
are large polyhedral cells with large rounded nuclei with dispersed chromatin and prominent nucleoli.

Fig. B&C. Rabbit liver post 21 days DHC dipping, showing liver cell with vacuolated and amorphous eosinophlic cytoplasm and small
pyknotic nuclei (H). Inflammatory cell infiltrate among the parenchyma hepatic cells (I). Interlobular mononuclear inflammatory cell
among fatty hepatic cells (FH) and dilated congestion sinusoid (S) were seen.

Fig. D. Control rabbit kidney cortex showing, rounded structural renal corpuscles (RC), the gromeruli, surrounded by narrow Bowman's
space. The cortical tubules consist of proximal convoluted tubules (P) with smaller number of distal convoluted tubules (D).

Fig. E&F. Rabbit kidney cortex post 21 days DHC dipping showing, congestion of glomeruli and peritubular vessels (V), swelling of
some convoluted tubules and Bowman's capsule lining with flattened nuclei of squamus cells (S) and enlarged space were noted.
Mononuclear infiltrating cells among proliferating convoluted tubules (I) and hyperplasia of distal convoluted tubules (DT) were seen.
Fig. G. Control rabbit cerebral cortex showing, neurons vary in size and shape (N). Astrocytes cell (A) characterized by large polygonal
nuclei contain central nucleoli. Oligoendrocytes (E) have rounded nuclei and clear perinuclear halo. Numerous small capillary vessels (C)
are present.

Fig. H&I. rabbit cerebral cortex post 21days DHC dipping showing, multiply rows of large nerve cell (purkinje cells (P)) and neuron
cells forming large infiltrating, which vary greatly in size and shape (N), have hyperchromatic nuclei. Granular layer (GL) consisting of
population of small uniform cell, have moderate amount of eosinophilic cytoplasm and small rounded basophilic nuclei. Also, showing
mild degenerative changes of nerve fiber and congestion of blood vessels (CV).
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Plate II. paraffin section stained by periodic acid Schiff (PAS) for demonstrating the glycogen content. Original
magnification X400.

Fig. A. Control rabbit liver showing, intense PAS positive reaction as red granules arranged in regular line in hepatocytes
cytoplasm (H) around negative nuclei.

Fig. B&C. Rabbit liver post 21 days DHC dipping showing, marked decrease of glycogen content in hepatocytes and
absent in the fatty cells (FC). In other zone a week stained were observed in one side of hepatocytes ( ).

Fig. D. control rabbit kidney cortex showing, strong PAS-positive demonstrate the prominent brush border (bb) into the
lumen of proximal tubules and its basal lamina, as well as the glomeruli given red reactions in the basal lamina of the
capillary loops (C).

Fig. E&F. rabbit kidney cortex post 21 days DHC dipping showing, increased glycogen content in the glomeruli mesengail
matrix (m) and thickening of basement membrane (bm).
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plate ITI. Paraffin section incubated in acetylthiocholine iodide and stained with yellow ammonium sulfide for
demonstrating AChE activity. Original magnification X400.

Fig. A. Control rabbit liver showing, moderate AChE activity in hepatocyte cytoplasm around the hepatic venule as brown
fine granules & ).

Fig. B&C. rabbit liver post 21 days DHC dipping showing reduction of AChE activity despaired at the cell membrane of
hepatocyte around the portal tract (P) and bile duct (*).

Fig. D. Control rabbit kidney cortex showing, week AchE activity in renal tubules and moderate activity in the glomeruli
basal lamina of capillary loops (C).

Fig. E&F. rabbit kidney cortex post 21 days DHC dipping showing, increased AChE activity in the glomeruli masengial
cell (mc) and basal lamina of Bowman's capsule (Bc). Moderate activity of AChE was observed in basement membrane of
most renal tubules (*).

Fig. G. Rabbit cerebral cprtex showing, moderate AChE activity in most neurons cell body (N), dendrites process (D) and
lined the capillary vessel (T ).

Fig. H&L Rabbit cerebral cortex post 21 days DHC dipping showing, week activity of AChE in most hyperchromatic
neuron and in area of proliferating cells in granular layer (GL).

Bull. Alex. Fac. Med. XXXVIII No.1, 2002.




132

Response of Rabbits to Diazinon Exposure.

DISCUSSION

Physiological and Biochemical Parameters:

The present results revealed that diazinon
exposure was associated with significant decreases
in RBC counts and blood Hb, and significant
increases in MCV, MCH and PCV. A similar trend
to our finding has been observed in mice treated with
Nuvacron and Furadan."? Shalby (1998).9? found
that treating rats with chlorpyriphos insecticide
reduced Hb and RBC's counts. They explained this
reduction in hemoglobin content by the observed
reduction in RBC's counts, and that Nuvacron and
Furadan might have adversely affected the bone
marrow resulting in anemia. The increase in MCV
and MCH are known to be a characteristic of an
anemic condition."'¥

It has been reported that total plasma protein
were decreased in rabbits and rats treated by
organophosphorous  pesticides."*! That agrees
with our results that diazinon caused a reduction in
TP (P<0.01), a possible explanation for these
findings is that proteolytic activity was induced due
to stress of exposure. Another hypothesis
has been advanced to explain the reduction
in the protein level. It suggests that physiological
compensatory mechanisms are activated to (i)
provide intermediates for deriving energy through
Kreb's cycle and (ii) to compensate for
osmoregulatory ~ problems (arising out of
leakage of ions and other essential molecules)
by enhancing the free amino acid level in
blood."®

The elevated cholesterol level in the present
study due to diazinon dipping is consistent
with those of Ashgar et al. (1994 who
reported that total cholesterol were elevated in
male rabbits treated by methyl parathion. The
increase in the level of serum cholesterol may be
due to an increased synthesis of cholesterol in
the liver.*”

Nitrite represents a potential hazard because of
its involvement in the nitrosation reaction with
appropriate nitrosatable substrate(s) giving rise to
the formation of a potent group of chemical

carcinogens, the N-nitroso compounds, most of -

which have induced tumors in every species of
laboratory animals tested and in virtually every
tissue."® The present results indicated a significant
increase of nitrite concentration in the DHC treated
rabbits (Table V.). This increase might be ascribed
to its conversion into nitrous acid in the acidic pH,
which subsequently react with unionized secondary
or tertiary amines to form N-nitrose compounds. The
present work observed increase in hydroxylamine
level in the DHC treated group which can be
explained by the fact that hydroxylamine derivatives
are formed in the liver and then converted into a
glucuronide. The glucuronide conjugate is excreted
in urine, where the acidic pH can convert it back to

hydroxylamine, which is rearranged to form
nitrenium ion by a loss of water. The electrophilic
nitrenium ion can then react with nucleophilic
targets in the urinary bladder epithelium."'” The
mammalian cytochrome P-450 dependent mixed-
function monooxygenases are responsible for the
metabolic biotransformation of numerous exogenous
agents e.g. drugs, dyes, pesticides and environmental
carcinogens, as well as endogenous compounds
e.g. steroids, fatty acids and prostaglandins."

It has been postulated that the hepatotoxic
effects of some environmental carcinogens may be
proportional to the levels of their activating
enzymes in the liver.”? Bio-transformation in the
liver is, therefore, a critical factor, not only
in drug therapy, but also in defending the body
against the toxic effects of a wide variety of
environmental chemicals such as insecticides, food
additives, etc.. The metabolism of most of these
agents involves an oxidation-reduction reaction
mediated by the enzyme complex localized in the
endoplasmic reticulum of the liver microsomes. This
enzyme system metabolizes a wide variety of
xenobiotics.*”

The present study is concerned with certain class
of these enzymes, the microsomal cytochrome
P-450. The present results showed that the hepatic
content of cytochrome P-450 was significantly
decreased (Table VI.), that were associated with the
elevation of total cholesterol which caused
disturbance of liver microsomal enzymes.
Histopathological Findings:

The light microscopic pictures of animal organs
exposed to different concentration of diazinon are
indispensable. The animal showed accumulation of
the pesticide in different organs, the order of
tendency for accumulation is; the liver, kidney and
brain. According to the present work, liver cells lost
their radial arrangement as well ~as cellular
infiltration in the central and portal tract (plate I),
this feature may be due to the disturbance in liver
detoxifying the toxic effect of diazinon. Similar to
our results, the liver treated with DDT showed large
globules of fat inside the liver cells, indicating fat
accumulation compared to control liver where there
were tiny minute droplets of fats.“” However,
hepatocyte proliferation, vacuolated cytoplasm and
focal necrosis preceding hepatomegaly in rat
received DDT is related to a regenerative liver
response to pesticides.*”

The kidney is the main site of uptake and
degradation of circulating small molecular weight
proteins and peptides. After crossing the glomerular
filteration barrier, these constituents are usually
taken up by the proximal tubular cell.”® The tissue
distribution of diazinon were investigated in male
rats which received a single intraperitoneal dose of
diazinon (100 mg/kg body wt) in olive oil, and
showed that the diazinon residue was much greater
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in the kidney than in other organs.””*® In the
present work, the pathological changes observed in
the kidney after DHC exposure included swelling of
proximal convoluted tubules and congestion of both
intraglomerular capillaries and peritubular vessels.
Infiltrating cells among proliferating tubules and
hyperplasia of distal tubules were observed (plate I),
demonstrating that the diazinon residues level are
higher in the kidney tissue when compared with the
liver. In agreement with this study, the presence of a
renal tubular lesion caused by mercuric chloride
enhanced the toxicity of diazinon which was oraly
administrated.”

The present results reveled brain lesion
consisting of neuron cells forming large infiltration,
which vary greatly in size and shape, have
hyperchromatic and polymorphic nuclei with large
clear perinuclear cytoplasmic vacuole. Other area
consisting of population of small uniform cell, have
moderate amount of eosinophilic cytoplasm and
small rounded basophilic nuclei. Mild degenerative
changes of nerve fiber and congestion of blood
vessels were observed. Similarly, the histological
examination of Orizias latipes embryo exposed to
diazinon reverted small foci of necrotic cells which
become apparent within the inner nuclear layer and
isolated individual pyknotic cells in the ganglion
layer.®” Also, histopathologic changes in the brain
of Rhesus macaques (Macaca mulatta) treated with
organophosphorus consisted of neuron necrosis,
spongiosis, gliosis astrocytosis and
vascularization.®” The brain lesion is a feature of
the neuropathies, toxic states in which the primary
injuries are found in neuronal cell bodies.®?
Histochemical Findings:

Glycogen is the major storage form of carbohydrates
in the animal liver.®” Normally the glycogen is
intense in the hepatocyte and this was evident by
marked positive PAS reaction. A marked decrease of
hepatocyte glycogen was noticed after DHC
exposure, focally to the central vein region
indicating the increase of fatty cells and may denote
to affection of hepatocyte function induced by
diazinon. However marked increases in glycogen
deposits in one side of some hepatocytes may be due
to the detoxifying feature of hepatocytes. These
findings are in good agreement with the results of
some previous studies.®¥ The elevation of glycogen
levels may reflect a disruption in enzyme pathways
of glycolysis.”> Histochemical studies in the kidney
cortex revealed strong PAS-positive in the basement
membrane and on the brush border of the proximal
convoluted tubules.®® In the current study, glycogen
content of renal tubules and glomeruli masengeal
cells was increased. This increase may be due to the
condensed ground substance and a reduction in the
basement membrane permeability, owing to the
toxic effect of organophosphorus. The lack of
glycogen in the brush border of proximal convoluted
tubules observed in this study may be related to the

diazinon treatment, induced destruction in the
tubules border, thus, the tubules lost their physical
and chemical protection.®*®

Acetylcholinesterase identified Cholinergic fibers
by the neurohistochemistry method in rat and
hamster livers demonstrated that the hepatic
functions may be regulated by both sympathetic and
parasympathetic nerves in the portal region.®” The
present histochemical AChE staining to visualized
nerve fiber was seen in liver interlobular region,
decreased gradually in degenerative hepatocytes at
the cell membrane of hepatocytes around the portal
tract and bile duct. These findings are in accordance
with those of other workers. 284041

The increase in enzymatic activity in portal
region and sinusoid provides a detoxification
mechanism from high diazinon exposure. A strong
AChE enzyme activity was also detected within the
interlobular arteries and the cells of Bowman's
capsule.“? The present work revealed an increased
of AChE in kidney glomeruli and tubules compared
to the control group, due to the diazinon
toxicokinetic associated with tisusue distribution and
anticholinesterase activity, that the diazinon residue
was much greater in kidney than in other organs.®®
After DHC exposure, an inhibition of AChE was
observed in the brain tisuues in most hyperchromatic
neuron and in area of proliferating granular layer .
Inactivation of AChE in nervous tissue results in
accumulation  of acetylcholine in nicotinic
cholinergic synapses, causing over stimulation and
subsequent disruption of transmission in both the
central and peripheral nervous system.“*” There was
relation to function of the cholinergic system and
distribution of AChE in brain which may be
associated with memory loss and cognitive
dysfunction. The loss of cholinergic input was
accompanied by a persistent decrease in choline
acetytransferase and acetylcholine esterase activities
in the cortical target areas similar to the cholinergic
malfunction seen in Alzheimer's dementia, ¥

In conclusion diazinon caused anemic condition
to the animals exposed to it. In addition, it
caused decrease in plasma total protein
leading to decreases in the animal production.
Also cholesterol increased in plasma causing
negative effects on the animal health. The decrease
of cytochrom P-450 was reflected on the absence of
glycogen deposit making the pure fatty hepatic
cells appear in -histopathology and proliferation
of microsomal enzyme associated with glycolysis.
Decreased histochemical AChE was related to the
function of the cholinergic system and distribution
of AchE in brain was associated with memory
loss and cognitive dysfunction. Our results suggest
that dipping of animal in diazinon for protection
from scab mite Psoropets ovis may cause
impairment of the  physiological  and
histopathological parameters in red Baladi rabbits
and other farm animals.
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