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Objective: To evaluate

the postnatal toxicity of copper oxychloride (COC) in lactating

Design: Randomized controlled experimental study.

Animals: Eighteen pregnant female albino rats weight 150+10 g and 6-7 week old.

Accepted: 18.09.2020

Procedures:  Eighteen

pregnant female albino rats were divided into 3 groups treated

orally with copper oxychloride 0, 73.5, 147 mg/kg (equivalent 1/20 and 1/10 of LDso)
daily from first day of parturition for 21 days. Female rats and its offspring were
euthanized at 21 days of treatment. The postnatal toxic effect in the neonates and

dams were estimated
histopathological and hematological evaluation.

Results: There was a significant increase in liver enzymes activities as ALT and GGT and
oxidative stress biomarker as MDA (P < 0.05) in both suckling pups and lactating dams
level of metabolic biomarkers as glucose, total protein and
Additionally, antioxidant enzymes as SOD and CTA (P < 0.05)
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beside decrease
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group. Moreover the histopathological revealed that Dams

both doses shown degenerative changes and intralobular
intralobular ~ fibroblastic  proliferation in the hepatic tissue.

neuronophagia and  astrocytosis in the brain tissue  with
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lymphocytic infiltration
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the splenic tissue in dose dependent manner. While Suckling

with  different doses of COC shown focal histiocytic and

besides congestion of portal wvein and margination of

in the neuropils with focal hemorrhagic areas in the brain
the renal glomeruli and severe Ilymphoid depletion with
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Conclusion and

transmission  in
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clinical
oxychloride in  neonates
clarified from biochemical and histopathological evaluation of

relevance: The potential postnatal toxic effect of copper
and lactating female albino rats through transmammary

Keywords: Copper oxychloride, Fungicide, Postnatal Toxicity, Lactating female and albino

rats.

1. INTRODUCTION

Pesticides canbeclassified according to the specific
target into insecticides, herbicides, molluscicides,
nematicides, rodenticides, fungicides and others. The
application of such of such chemicals increased in the
recent decades in agriculture, livestock and household
products even some of them are persistent in the
environmentso can be bioaccumulated in the food chain
with observable effect after many years of theirapplication
[1]. Pesticides improper and extensive uses caused an
inevitable pollution to soil, air, water and food with a
detrimental hazard to non-target organisms and
populations [2]. Pesticides are known to impair the normal
development of the newly born especially most of the
organsystemsas the immune, digestive, central nervous
and respiratory systems during suchperiod still immature
so postnatal exposure to such pesticides needed to be
studied [3]. These chemicals mainly affect the developing

organisms thanadults becausethey areso sensitive during
such stage of development, less efficient protective
mechanisms as DNA repair mechanisms, ill developed
immune system and the capability of detoxifying enzymes
arenotfullyfunctional in the fetuses so a brief exposure
may cause permanent teratogenic effects [4]. Moreover
some of pesticides considered as hormone disrupters and
such hormones are essential in tissue differentiation
especiallyin theearlystages of embryonicdevelopment so
abnormal development may occur upon excessive exposure
to such pesticides [5].

Although copper considered as an essential metal and
involved in most of physiological functions but excess
copper may be toxic and interfere enzyme activities [6],
copper may be found in different forms as copper
oxychloride thatconsidered as a broadspectrum fungicide
that improve different crops productivity [7]. Copper
oxychloride toxicity innon-target organisms occurs through
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promoting the oxidative stress asitaccumulatesinvarious
tissues as a heavy metal causing cellular damage due to
release of ROS through Fenton reaction [8] that may also
causehepatocellular neoplasia, kidney dysfunction and
hemolyticanemia [9] and to our knowledge thereis a little
information about postnatal toxic effect of copper
oxychloride, so we make this trial about this effect.

2. Materials and methods

2.1. Pesticide

Copral 84.3% WP (Copper oxychloride): Light green
wettable powder (WP) with slight chlorine odor were kindly
obtained from Central Agricultural Pesticide Laboratory, Ad
Doki, Giza, Giza Governorate after HPLC analysisto confirm
the copper oxychloride percentage

2.2. Experimental animals

Albino rats of both sex obtained from Experimental
Unit in the Faculty of Pharmacy, Mansoura University;
Animals weighed about 150 +10 g and were obviously
healthy then grouped and housed inplasticcages with soft
wood shavings as a bedding material then adapted for 2
weeks and maintained on a balanced ration before the
experiment.

2.3. Experimental design

Eighteen pregnant femalealbino rats were separated
into three groups with six female for each whereas the
duration of exposure designated to be from the day of
parturitiontill weaning (21 day postpartum). The female
rats were treated orally with copper oxychloride with 0O,
73,5 and 147 mg /kg bw. during lactation period, the
neonates litter sizerecordedandboth dams and neonates
weighed daily and kept under observation until weaning
(21 day postpartum) the day of sacrifice

2.4. Clinical signs

The treated dams and neonates observed daily
throughout the experimental period for any abnormal
behavior, findings or alteration.

2.5. Maternal body weight gain

The initial body weight determined and then
throughout the experiment the body weight calculated

beforeeach administration [10]. The body weight gain %
determined according to the following formula:-

Final body wt - initial body weight
Y O %100

Body weight gain % = — .
initial body weight

2.6. Sample collection

At day 21 postpartum, dams and weaned rats
euthanized with thiopental Na (40 mg/Kgi.p).

For hematological examinations fresh blood sample
collected from the heart with a sterile syringe and then
collected in centrifuge tubes contain K3EDTA as
anticoagulant.

Mans Vet Med J 21:3 (2020)91-98

For biochemical analysis fresh blood collected in gel tube
(not contain anticoagulant) for serum separation in
centrifuge at 3000 rpm for 15 minutes then
stored at—20°Cin Eppendorf tubes.

For Oxidative stress determination liver sample
removed from dams and weaned rats and washed with
salinesolution then one gram of tissues homogenized in
falcontube with 9 ml ice cold phosphate puffer (PBS) PH7.4
through homogenizer then centrifuged at 3000 rpm for
about 15 minutes at 4°C, the supernatant separated,
collected and stored at —20°C in Eppendorf tubes [11].

For histopathological examination liver, kidney, spleen

and brain specimen from both dams and weaned rats
collected and keptin 10% neutral buffered formalin.

2.7. Hematological examination

Blood sample analysis carried out by Mindray BC-1800
hematological analyzer whereas hemoglobin (Hb), red
blood cell count (RBC), hematocrit (HCT), mean corpuscular
volume (MCV), mean corpuscular hemoglobin
concentration(MCHC)andmean corpuscular hemoglobin
(MCH) evaluated besides total and differential white blood
cells were also measured [12].

2.8. Biochemical analysis
2.8.1. Metabolic, kidney and liver function biomarkers

Gamma glutamyl transferase activity, Alanine
aminotransferase activity, serum Glucose, serum total
protein, serumalbumin, serum creatinine, serum urea and
serum cholesterol level were measured.

2.8.2. Antioxidant and oxidative stress biochemical
analysis

Liver homogenate were analyzed for GSH, GST, SOD, CAT
and MDA

2.9. Histopathological examination

Specimens fromliver, kidney, spleen and brain were
fixed in 10% formalin and 5u thickness sections of
specimens prepared then stained with hematoxylin and
eosin (H&E) and examined microscopically [13].

2.10.  Statistical analysis

Statistical analyses were carried out using SPSS
software program (13, USA). Homogeneity of the groups
was tested by Kruskal Walis test, and one-way ANOVA was
used to definesignificance between groups at p< 0.05 [14]

3. RESULTS

3. 1. Postnatal maternal andsuckling pups' clinical signs
after exposureto COC

Copper oxychloride treated lactating females at the higher
doses showed signs of severe depression, decrease in the
suckling times and left the suckling fetuses away of them
most of time especially (1/10 of LDso), signs illustrated in
figure (1).
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3.2. Postnatal maternalandsuckling pups body weight
gain% upon exposure to COC

For lactating dams and suckling pups the results
showed a relative significant decrease in the body weight
gainin alltreated groups throughoutthe study in respect to
the control group especiallyhigher dose group of 1/10 LDso
of COC and results illustrated by tables (1) and (2) .

Table 1. The initial and final body weight mean and body weight gain % in
lactating female rats administered orally different doses of copper
oxychloride postnatally from Oth to 21th  days postpartum daily in
comparison to the control group (mean* SE).

Mean Final
body weight

Mean Initial
body weight

Body
weight

gain %

Control 158.67+2.33 206.67° +0.88

Group 1/10 157.33+2.60 185.21° +1.53 17.72
of COC LDso
Group 1/20 156.33+1.76 195.33° +1.45 24.95
of COC LDso

Abcd: Different letters are significantly diflerent between
groups at P<0.05.

Table 2. The initial and final body weight mean and body weight gain % in
suckling fetuses of maternally treated dams orally with different doses of
copper oxychloride postnatally from Oth to 21th days postpartum daily in
comparison to the control group (mean + SE).

Mean Mean Final Body weight
Initial body weight gain %
body
weight

Control 5.47+0.12 34.83%+0.73

Group 1/10 of 5.63+0.22 25.68°+1.45  355.95

COC LDso

Group 1/20 of 5.59+0.24 31.67°+0.88  466.55

COC LDso

A, b, c, d: Diflerent letters are significantly different between groups
at P<0.05.

Table 3. The postnatal maternal liver and kidney biomarkers changes after
administration of different doses of COC beside the combined group orally
from Oth - 21th days postpartum daily in comparison to the control group.

Uier Cl_'eatin
(mg/dl)
Control  24.06° 34.67¢ 16.63° 39.33° 0.56°
+1.97 +1.7 +2.49 +0.85 +0.02
Group 47.37° 62.96° 37.97¢ 66.82° 1.23%
1/10 of  #3.79 +1.82 +2.19 +1.43 +0.19
coC
LDso
Group 32.3° 43.37°¢ 24.37° 38.65° 0.64°
1/20 of +1.52 +1.16 °42.13 +3.73 +0.04
COoC
LDso

Mans Vet Med J 21:3 (2020)91-98

Table 4. The postnatal maternal biochemical metabolic biomarkers
changes after administration of different doses of COC beside the
combined group orally from Oth - 21th days postpartum daily in
comparison to the control group.

Glucose Cholest Protei  Albumin Globulin
(mg/dI) erol n (g/dl) (g/dl)
(mg/dl)  (g/dl)
Control 152.47 * 939 ° 853°? 577 ° 2.77
£2.66 +1.84 +0.52  #0.45 +0.28
Group 1/10 84.67 ¢ 63.33 ¢ 541 ° 343« 1.97 *®
of COCLDs,  #3.73 +2.05 $0.12  #0.57 +0.26
Group 1/20 137.13 * 85.34° 6.83° 503 * 1.81 *
of COCLDs, #2.4 +2.78 +0.21  #0.56 +0.42

Aboe & Different letters are significantly diferent between groups at
P<0.05

Table 5. The biochemical liver and kidney biomarkers changes in
maternally treated suckling fetuses with different doses of COC
orally from Oth - 21th days postpartum daily in comparison to the
control group.

ALT GGT Urea Creatinine
(un) (VD) (mg/dl) (mg/dl)
Control 35.27¢ 24.30¢ 47.33¢ 0.69¢
+1.22 +0.96 +1.65 10.02
Group 1/10 60.98 2 54.932 77.602 1.79°2
of COC LDsp  #1.53 +1.08 +1.60 +0.06
Group 1/20 44.48b 31.25°b 55.40b 0.87b
of COC LDsg  #0.51 +1.14 +2.15 +0.05

A boeod Different letters are significantly diflerent between groups at
P<0.05.

Table 6. The biochemical oxidative stress biomarkerschanges in
lactating dams after administration of different doses of COC
orally from Oth - 21th days postpartum daily in comparison to
control group.

GSH GST SOD CAT MDA
mg/g. U/g. U/g. U/g. nmol/g.
tissue tissue tissue tissue tissue
Control 28.69° 10.78° 27.42° 17.96° 30.97
+0.95 +0.81 +1.04 +0.94 ¢
+0.93
Group 14.86°¢ 4.68°¢ 14.01°¢ 11.80" 71.75
1/10 of +0.97 +0.42 +1.33 +0.78 2
COC LDso +2.04
Group 22.91° 7.93° 20.15° 13.81° 56.37
1/20 of +1.43 +0.46 +2.26 +0.54 b
COC LDso +2.33

A, b ¢ d: Different letters are significantly different between
groups at P<0.05.

3.3. Postnatal maternalandsuckling fetuses' biochemical
analysis

3.3. 1. Metabolic, liver and kidney functions' biomarkers in
lactating dams and suckling pups

Estimation of Glucose, cholesterol, total protein,
albumin, globulin, ALT, AST, GGT, urea and creatinine had
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been carried on lactating femalerats after administration
of differentdoses of COC (1/10 LDso and 1/20 LDso of COC
equivalent to 147 mg/kg Bw. and 73.5 mg/kg Bw.
respectively) orally from Oth - 21th days postpartum daily in
comparison to control group.

Table 7. Biochemical oxidative stress biomarkers changes in
suckling fetuses of maternally treated dams with different doses
of COC orally from 0th - 21th days postpartum daily in comparison
to control group.

Groups GSH GST SOD CAT MDA
mg/g. U/g. U/g. U/g. nmol/g.
tissue tissue tissue tissue tissue

18.94° 8.04° 14.63% 9.37° 49.45°¢
Control +1.10 +0.44 +1.17 +0.51 +0.96
Group 1/10 11.44°¢ 4.17¢ 8.22° 6.12° 87.40°
of COC LDs, +0.62 +0.50 +0.44 +0.59 +1.61
Group 1/20 16.79® 6.66° 12.02*% 9.06° 66.36°
of COC LDs, +1.15 +0.27 +1.29 +0.10 +1.58

A bocd Diflerent letters are significantly different between groups at
P<0.05.

Figure 1. Lactating female treated with 1/ 10 LD50 COC displayed severe
depression and decrease in the suckling times

For metabolic biomarkers in lactating dams the results
showed thata significant decreasein glucose, cholesterol,
total protein, albuminandglobulininall treated groups in
respect to the control group especiallygroup of 1/10 LDso of
COC equivalentto 147 mg/kg Bw. in comparisonto control.

For liverfunction biomarkers there was a significant
increase of all biomarkers (ALT, AST and GGT) in most of
treated groups in comparison to the control group
especiallyhigher dose group (1/10 LDso of COCequivalent to
147 mg/kg Bw.) in comparison to the control group.

For kidney functionbiomarkers there was a significant
increasein blood urea nitrogen and creatinine in most of
treated groups in comparison to the control group
especiallygroup 1/10 LDso of COCequivalent to 147 mg/kg

Bw inrespectto the control group. Theresultsillustrated in
tables (3) and (4).
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Figure 2. Shows (2a) degenerative changes and intralobular histiocytic
infiltration in the hepatic tissue (arrow) in lactating dams treated with 1/10
LDso of COC orally from Oth - 21th days postpartum (HE, 400x). (2b) liver is
showing plasma cell infiltrate (arrow) with lymphocytes and intralobular
fibroblastic proliferation in lactating dams treated with 1/20 LDs, of COC
orally from Oth - 21th days postpartum (HE, 400x). (c) Focal histiocytic
infiltration in the hepatic tissue (arrow) in suckling fetuses of treated dams
with 1/10 LDs, of COC orally from Oth - 21th days postpartum (HE, 400x).

Figure 3. Shows (3a) Neuronal necrosis and neuronophagia in the brain
tissue (arrow) in lactating dams treated with 1/10 LDs, of COC orally from
Oth - 21th days postpartum (HE, 400x). (3b) Focal hemorrhagic area in the
brain tissue (arrow) in suckling fetuses of treated dams with 1/10 LDs, of
COC orally from Oth - 21th days postpartum (HE, 400x).

Figure 4. Shows (4a) Proliferation of renal glomeruli (arrow) and
degenerative changes in renal tubular epithelium in lactating dams treated
with 1/10 LDsp of COC orally from Oth - 21th days postpartum (HE, 400x).
(4b) Degeneration in the renal tubular epithelium and interstitial
lymphocytic infiltration (arrow) in suckling fetuses of treated dams with
1/10 LDso of COC orally from Oth - 21th days postpartum (HE, 400x).

Liver and kidney functions estimated in suckling
fetuses of maternally treated dams for the same groups
andtherewas a significant increase in ALT, GGT, BUN and
creatinineinall maternallytreated groups in comparison to
the control group especiallyhigher dose group of 1/10 LDso

of COCequivalentto 147 mg/kg Bw. asillustrated in table
(5).

3.3.2. Oxidative stress biomarkers in lactating dams and
suckling fetuses

For lactatingdams therewas asignificant decreasein
GSH, GST, SOD and CAT in all treated groups when
compared with the control group especially higher dose
group (1/10 LDso of COC equivalent to 147 mg/kg Bw.) in
comparison to the control group.

MDAshowed a significantincreaseinall treated groups
inrespectto the control group especially groups of 1/10
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LDso of COC equivalentto 147 mg/kg Bw, in comparison to
the control group, such results illustrated in table (6).

For suckling fetuses of maternally treated dams there
was a significant decrease in GST, GSH, SOD and CAT in
most of treated groups when compared with the control
group especially higher dose group (1/10 LDs, of COC
equivalentto 147 mg/kg Bw.) in comparison to the control
group.

Figure 5. Shows (5a) Marked lymphoid depletion in the splenic tissue in
lactating dams treated with 1/10 LDs, of COC orally from Oth - 21th days
postpartum (HE, 100x). (5b) Marked lymphoid tissue depletion in the
splenic tissue (arrow) in suckling fetuses of treated dams with 1/10 LDs, of
COC (HE, 100x).

Ontheother hand, MDA showed a significantincrease
inallmaternally treated groups in respect to the control
group especiallygroups of 1/10 LDso of COC equivalent to
147 mg/kg Bw. and results shown in table (7).

Table 8. The hematological finding in lactating dams after administration of different doses of COC orally from Oth - 21th days postpartum daily in comparison
to control group.

RBCs (million oL W
Hb (g/dL) PCV (%) MCV (fL) MCH (pg) MCHC (g/dL) (1000
cells/uL)
cells/uL)
Control 8.42210.02 14.762 +0.05 45.752 +0.05 54.3410.20 17.5340.10 32.2610.10 7.6710.10
1/10 LDsoof COC  6.67° +0.06 11.30940.30 36.47°10.08 54.7210.58 16.9610.61 30.9810.79 8.85210.05
1/20 LDsoof COC ~ 7.30°+0.23 13.05°¢#0.15 41.34%+1.21 56.62+0.31 17.90+0.48 31.6140.70 7.53°40.12

Abe d Diferent letters are significantly difierent between groups at P<0.05.

3.4. Hematological Finding in lactating dams

The results showed that there was a significant
decreasein thetotal RBCs count, Hb in the groups treated
with 1/10 LDso and 1/20 LDso of COC equivalent to 147
mg/kg Bw. and 73.5 mg/kg Bw. respectively in comparison
to the control group.

On the other hand, total leukocytic count showed a
significantincrease in the group treated with 1/10 LDso of
COC equivalent to 147 mg/kg Bw. in comparison to the
control group. However, there was no significance change
inalltreated groupsinPCV, MCV, MCH and MCHC levels in
respectto thecontrol values. Theresultsillustrated in table

(8).
3.5. Histopathological findings

The histopathological changes was observed in
lactating dams and suckling fetuses of maternally treated
dams with different doses of COC (147 mg/kg Bw.and 73.5
mg/kg Bw.) in comparison to the control group and the
results showed thatthere was a clear pathological changes
especially at the higher doses groups and the combined
dose group.

For lactating dams treated with different doses of COC
there was degenerative changes andintralobular histiocytic
infiltration with intralobular fibroblastic proliferation in the
hepatic tissue, results illustrated in fig (2).
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For thesuckling fetuses of treated dams with different
doses of COC therewas focal histiocytic and lymphocytic
infiltration besides congestion of portal vein and
margination of leukocytes in a dose dependent manner,
results illustrated in fig (2).

For lactating dams treated with different doses of COC
there were neuronal necrosis, neuronophagia and
astrocytosisin the brain tissue with degenerative changes
of purkinjecellsincerebellum, resultsillustrated in fig (3).

For thesuckling pups of treated dams with different doses
of COC there was focal edema in the neuropils (non-
myelinated nervefibers)with focal hemorrhagic areas in
the brain tissue in a dose dependent manner, results
illustrated in fig (3).

For lactating dams treated with different doses of COC
therewas fibrous tissue proliferation of renal glomeruli
with degenerative changes in renal tubular epithelium,
results illustrated in fig (4).

For thesuckling fetuses of treated dams with different
doses of COC there was degeneration in the renal tubular
epithelium and interstitial lymphocytic infiltration with
congestion of the renal glomeruli in a dose dependent
manner, results illustrated in fig (4).
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For lactating dams treated with different doses of COC
therewas marked lymphoiddepletion in the splenictissue,
results illustrated in fig (5)

For the suckling pups of treated dams with different
doses of COC there was sever lymphoid depletion with
congestion of the splenic sinusoids in a dose dependent
manner, results illustrated in fig (5).

4. DISCUSSION

All lactating dams and suckling pups of maternally
treated dams with different doses of COC (147 and 73.5
mg/kg Bw. COC) throughout the study showed a significant
relative decrease in the body weight and increase in the
liver function enzymes and oxidative biomarkers with
significant pathological changes in different organs in a
dose dependent manner in respect to the control group.
The postnatal toxicity may be attributed to the maternal
exposureto different pesticides during the lactation period
thatmayaccumulateitintheirfattissuesandalsoin lipid
fractionin milkso increase in the daily exposure to such
pesticides may elevateitslevel in milk significantly and so
exert its effect in the suckling pups [15], moreover milk
considered asthesolesourceof essential nutrients in the
suckling pups soanymodificationin the milk composition
or decreasein its quantity may affect such pups therefore
breastmilkmay beused as a biomarker for the postnatal
toxicity [16].

The immune, digestive, central nervous andres piratory
systems areall susceptible to pesticides postnatally as they
areimmaturefor a while after the birth [3], also metals as
copper originated from exogenous sources as
contaminated food or water transferred to milk from the
maternal bloodthrough different milk constituents as fat
and casein [17].

The body weight, all lactating dams andsuckling pups
of maternally treated dams with different doses of COC
(147 and 73.5 mg/kg Bw. COC) throughout the study
showed a significant relative decreaseinthe body weightin
a dosedependentmannerinrespect to the control group.
This result could be explained as the exposure to excess
copper indietfor 9 weeks significantly decrease the final
body weights in rats [18] Also, the copper monochloride
with differentconcentrations (5, 20 and 80 mg/kg orally
daily) had a significant decrease in the body weight and
food consumption [19] This reduction of the body weight
mightbedueto liver damageasit considered as the major
targetorganinmost of the toxicity studies that decrease
the food consumption and body weight [20].

Notably, the biochemical changesinall lactating dams
treated with different doses of COC (147 and 73.5 mg/kg
Bw. COC) throughout the study showed a significant
decrease of all metabolic biochemical parameters as
glucose, cholesterol, total protein, albouminandglobulin in
comparison to the control group. Similar study found the
toxic effect of copperin Cyprinus carpio for 30 days that
resultedina significant decrease in the level of glucose,
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total protein and cholesterol [21]. Also, this may be
because of the deleterious effect of excess copper in
organisms asitstimulates freeradical productionand lipid
peroxidation in theliving cellanddisturbs the whole body
antioxidant capacitywith hepatic and renal insufficiency
[22].

Furthermore, all lactating dams and suckling pups
treated with different doses of COC (147 and 73.5 mg/kg
Bw. COC) throughout the study showed a significant
increasein ALT, GGT, AST, Urea and Creatinine that reflect
a state of hepatoxicity and nephrotoxicity after exposure to
COC in comparison to the control group. Similar study
recorded the hepatotoxicity of COCinratsina toxicological
study at dose level 500, 1000 and 2000 mg/kg Bw. for
90 days [23]. Moreover, the COC may harm human and
public health causing hepatotoxicity with a significant
increasein ALT and AST. Moreover copper nephrotoxicity
and renal dysfunction reported through multiple studies
after prolonged exposure to copperas copperaccumulated
in the proximal renal tubules causing a dose dependent
increaseintherenal serumcreatinineand urea levels and
decrease in protein level due to proteinuria and liver
damage [24].

For the oxidative stress biomarkers, all lactating dams
and suckling pups treated with different doses of COC (147
and 73.5 mg/kg Bw. COC showed a dose dependent
decreasein GSH, GST, SOD and CAT and increase in MDA.
Similarly, the exposure to copper oxychloride had a
significant oxidative stress damage to cells with decrease of
GPx, CAT levelsandincreasein LPO content [8]. This injury
could explain as excess copper stimulates free radical
productionintheliving cell through Fenton reaction with
lipid peroxidationanddisturbs the whole body antioxidant
capacity [22],also theliver considered as the major organ
implicated in the xenobiotics biotransformation and
oxidative reactions with subsequent free radical production
and although has efficient antioxidant defense system it

may be overwhelmed by the excessive ROS production
[25].

For the hematological findings, all lactating dams
treated with different doses of COC (147 and 73.5 mg/kg
Bw. COC) showed thattherewasa significant decreasein
RBCs count, Hb content and PCV in all treated dams with
elevationinleukocyticcounts andas well [9] reported that
copper oxychloride may accumulatein various tissues as a
heavy metal and cause hemolyticanemia, also [26] found
that copper may promote hemolysis anemia and
hemorrhage with abnormal high blood Cu+ levels.
However, the elevation of the leukocyte counts considered
as a precise indicator of the immune system, defense
mechanism and increase in the inflammatory response
upon exposure to environmental pollutant and pesticides
[27].

For the histopathological changes COC treated rats'
showed a significant increase in the histopathological
changesinthehepatic, brain, renal andsplenictissues due
to theaccumulationof COCinvarious tissues causing their
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dysfunction with cellular degeneration [9]. This also could
be explained as liverandkidneys perform various functions
that associated with the metabolism of xenobiotics and
considered as the major detoxifying organs and affected
after stress caused by toxicants [28]. Moreover copper may
cause necrosis in the neural tube with mitochondrial
vacuolization afteraccumulation in the brain tissue [29],
finally lymphoiddepletion in splenic tissue seemed to be
multifactorial due to either apoptosis of short lived
lymphocytes or decreased in the mitotic activity in the
bone marrow cells dueto the toxic effect of pesticides on
the splenic and bone marrow cells [30].
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