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analyzed the biochemical and histological effects of the
sublethal dose of the venom. 45 Swiss albino mice were
divided into 3 groups (15 mice/ group): control group; 1/10
LD50 group and 1/2 LDs, group. Mice were dissected 48 hours
after the injection and blood were collected. CBC, ALT, AST,
urea, creatinine, total CPK, and LDH were measured.
Histopathological changes induced by the venom in skin, liver,
heart and kidney tissues were examined. A significant increase
in RBCs in 1/10 LD50 group, while a significant decrease of
which in 1/2 LDs, group was observed. Thrombocytopenia,
Leukocytosis and highly significant increase in monocytes
were observed in both treated groups during the study. A
significant increase was observed for lymphocytes and
neutrophils in 1/2 LDs, group. Serum levels of AST, ALT,
urea, creatinine, total CPK and LDH were highly increased in
both envenomed groups. The histopathological changes in
liver, heart, skin and kidney tissues indicated that venom has
hemotoxic effect in mice.

© 2018 Publisher All rights reserved.

INTRODUCTION Viperidae and known as pragmatic predators
with varied diets (2).

Viper venoms contain a mixture of
biologically active proteins responsible for
various pathological effects of hemorrhage,
thrombosis and tissue damage to vital organs
(3). Its venom also causes significant physio-

Snakebite comprises an ignored broad
medical problem worldwide; its risk is higher
in the tropics and West Africa, most of whom
are rural (1). The horned viper Cerastes
cerastes is one of the most poisonous snakes
in Egyptian deserts. It belongs to the family
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pathological changes in liver, heart, and skin
(4). In spite of its pathological effects, several
proteins of which have practical applications
as pharmaceutical agents (5).

Bacterial  infection involving  the
multidrug resistant strains becomes one of the
10 leading causes of death worldwide. The
health care system worldwide has suffered an
extraordinary burden in terms of searching for
new and stronger antimicrobial compounds
(6). Given its vast ability as the source of
therapeutics, it was found that viper venom
has antimicrobial activity against gram-
positive and gram-negative bacteria (7). The
venom antimicrobial activity was due to
enzymes such as L-amino acid oxidase (8).

The objectives of the present study are to
investigate the antibacterial activity of
Cerastes cerastes crude venom against Gram-
negative bacteria (Escherichia coli and
Salmonella typhimurium), as well as Gram-
positive bacteria (Staphylococcus aureus).
Also, unveiled on the histopathological and
biochemical alterations induced in envenomed
mice with sub-lethal doses 1/10 LDs, and 1/2
LDs, of Cerastes cerastes venom.

2. Materials and Methods.

Venom preparation:

The lyophilized crude venom of adult
horned viper (Cerastes cerastes) was obtained
from ANDICOE, VACSERA and stored in the
brown vial at refrigerator (4°C) till used.

Determination of LDs, dose:

LDs, of crude venom was determined
according to (9). Concisely, LDs, of the
venom was determined by injection of
different concentrations of venom in 0.5 ml of
normal saline intravenously in albino Swiss
mice. Five mice were used per group for each
dose. Dose increasing factor was 1.2 for each
group until 50% mortality was observed
within 24 h. The LDs, of venom was obtained
to be 0.535 mg/kg body weight.

Bacterial strains

The Gram-positive bacteria including
Staphylococcus aureus (ATCC: 29213) and
Gram-negative bacteria including Salmonella
typhimurium (ATCC: 35664) and Escherichia
coli (ATCC: 25922) were kindly obtained
from American Type Culture Collection
number.

Inoculums Preparation:

A loopful from the overnight growth was
transferred to 150 ml Tryptone Soya Broth
(TSB) medium and was incubated at 37°C
with vigorous shaking (150 r.p.m) for 18 h;
cell growth was checked by measuring optical
density (OD) of the culture at absorbance 600
nm and purity checked by Gram stain.

Disc diffusion

Antibacterial activity of Cerastes cerastes
venom was evaluated according to (10). The
surfaces of plates were covered with the
bacterial growth for the three bacterial strains
which re-suspended and adjusted turbidity to
0.5 McFarland (11). Sterile blank paper discs
(5mm diameter) were then placed on plates
and 20ul of venom with the concentration of
LDs, were added per disc in three replicates.
Antibiotic discs including Erythromycin (15
pg Oxoid lot no. 1876568) and Ampicillin (10
Hg Oxoid lot no. 1843425) were used as
positive controls. The plates were incubated at
37°C for 18 hr. and the inhibition zones were
measured.

MIC

Minimum inhibitory concentration (MIC)
of Cerastes cerastes venom was determined
according to (12). The venom was prepared in
three serial dilutions (1/2 — 1/64) of three
plates including LDs, (0.535 mg venom/kg
body weight), 40 mg venom /1ml saline and
10 mg venom /1ml saline respectively.

Twenty microliters of reconstituted
venom were added to 100ul of standard
McFarland bacterial growth in a 96 well plate.
The bacterial control was made by adding 100
ul inoculated bacterial culture in one well,
while negative control was prepared by adding
20 pl of saline to 100ul of standard McFarland
bacterial growth. In order to compare the
antibacterial effect of the venom with a
standard antibiotic, 100ul of antibiotic was
pipette as a positive control. The microplates
were incubated at 37°C for 24h. Then plates
were read on ELISA reader (Biotek- ELX800-
USA) at wavelength 600 nm.

Experimental animals:

Forty-five apparently adult Swiss albino
mice, 5 — 7 weeks old, weighing 205 were
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used. Mice were obtained from the Animal
House Facility of the Egyptian Organization
for Biological Products and Vaccines, Helwan,
Egypt. Mice were housed in standard
condition and fed with normal diet and water
ad libitum. They were kept in standard
conditions of illumination with a 12 h light—
dark cycle at 25°C. They were acclimatized to
the environment for one week prior to
experimental use. The experiments were
approved by the state authorities and followed
the Egyptian rules on animal protection.

Study design:
Mice were divided into 3 groups as follow:

e Group I 15 animals were injected
subcutaneously with 500ul physiological
saline (0.9% NaCl) and served as a control.

e Group Il (1/10 LDsp):15 mice were injected
subcutaneously with 500 pl saline solution
containing 1.07g venom/mouse.

e Group I (1/2 LDsg): 15 mice were injected
subcutaneously with 500 pl saline solution
containing 5.35ug venom/mouse.

Blood collection and analysis

Animals of all groups were sacrificed 48
h post injection and two blood samples were
collected. The first sample was collected in
EDTA containing tube for RBC, Hb, Hct,
platelets and total leukocytes neutrophils and
lymphocytes counts analyzed by automated
blood counter (colter model T 450 X,
Contronics Co., USA). The second blood
sample allowed to stand for 30min then
centrifuged at 3000 rpm for 10 min. Serum
was collected and stored at —20°C. The
following biochemical parameters were
measured in the control and treated groups:
Determination of transaminases (ALT and
AST) activities were based on the methods of
(13). Creatinine was determined by the method
described (14), while urea determined by
diacetyl monoxime method as described by
(15). Creatine kinase (CK) was determined
according to the method of Gella et al., (1985)
(13). Finally, lactate dehydrogenase (LDH)
was determined following (16).

Histopathological studies:

After dissecting the mice, liver, heart,
skin, and kidney tissues were removed and
fixed in neutral buffered formalin 109%,

washed in tap water overnight and exposed to
ascending concentrations of ethanol (70, 80,
90 and 100%), cleared in Xylene and
embedded in paraffin. Sections of the tissues
(4-5 p thick) were prepared and stained with
Hematoxylin and Eosin (H&E) for subsequent
histopathological examinations (17). They
were examined under a complex Olympus
light microscope and photographed by a built-
in camera.

Statistical analysis

The analysis was done using SPSS
(version 16, Chicago, IL, USA); all results
were expressed as the mean = S.D. The data
were analyzed by one-way analysis of
variance (ANOVA). To compare the
difference between the groups, post hoc testing
is performed by the least significant difference
(LSD). The P> 0.05 is considered statistically
significant (18).

3. Results:

3.1. Determination of half lethal dose (LDs):

Figure (1) showed the approximate half
lethal dose (LDs) of Cerastes cerastes venom
that assessed according to (9).

LDsq = 10.7 pg/mouse (0.535 mg/kg body
weight)

3.2. In vitro Antibacterial activity

To assess the antibacterial activity of
Cerastes cerastes venom, we used the disc
diffusion method with LDs, of venom and also
two different standard antibiotics against three
different strains of bacteria. From this initial
screening, E. coli bacteria were found to be
resistant to LDs of the venom as no inhibition
zone was exhibited in the antibacterial assay.
However, standard antibiotics were shown to
be effective (Table 1).

In contrast, the venom was effective
against Staphylococcus aureus and Salmonella
typhimurium: maximum inhibitory zones were
13.5 and 13mm on average, respectively, in
four experimental repeats. While the averages
of inhibition zone of Ampicillin on both of
these two bacteria were 21 and 25 mm
respectively, for Erythromycin the average of
inhibition zones were 8mm (Table 1).

The minimum inhibitory concentration
(MIC) determined on the susceptible bacteria,
Staphylococcus aureus and  Salmonella
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typhimurium, was 62.5 pg/ ml and 125 pg/ mi
of venom respectively for both strains. The
assays were performed in three replicates.

Two sublethal doses of C. cerastes venom
(1/10 LDs and 1/2 LDsg) were injected into
two groups of mice in order to evaluate their
toxicological  effect, and decide the
applicability of such venom as an antibacterial
agent for different pathogenic and multidrug-
resistant strains.

3.3. In vivo Hematological results:

In the present study, mice envenomed
with C. cerastes crude venom at 1/10 LDs, and
1/2 LDs, doses caused different changes of the
selected Hematological parameters. The
results in the table (2) showed a highly
significant increase (p <0.001) in Hb, WBCs,
RBCs, and platelet counts in both 1/10 LDs,
and 1/2 LDs, groups as compared to control
group. Hct showed a non-significant increase
in 1/10 LDs, as compared to control. While
when comparing 1/2 LDs, group with 1/10
LDs, there were highly significant decrease (p
<0.001) in Hb, Hct, RBCs and platelet counts,
and highly significant increase in WBCs
count.

Results revealed a highly significant
increase (p <0.001) in monocyte and
eosinophil of 1/10 LDs, as compared to
control  group, while neutrophils and
lymphocytes were decreased significantly in
the same group. Meanwhile, 1/2 LDs, group
showed a highly significant (p <0.001)
increase in the above-mentioned parameters in
comparison with both the control and 1/10
LDso groups (Table 3).

3.4. Biochemical results:

Table (4) showed a highly significant
increase (p <0.001) in the levels of ALT, AST,
CPK, LDH, creatinine, and blood urea
nitrogen as compared to control. Also, 1/2
LDs, samples exhibited a highly significant
elevation in all parameters as compared to
1/10 LDs, group.

3.5. Histopathological results:

Control skin (fig. 2A) consisting of
epidermal layer, the dermal layer consisting of
connective tissue that contains many hair
follicles and fat cells of hypodermis, the
underneath muscle fibers is noted. The skin of
mice from 1/10 LDs, group showed separation

of the uppermost layer of the epidermis and
early signs of dermal edema and collagen
fibers degeneration (fig. 2B). While skin from
1/2 LDsy group showed degeneration of hair
follicle, degeneration of collagen fibers and
advanced edema that separate epidermal and
dermal layers, sloughing of the uppermost
layer of the epidermis, degeneration of muscle
fibers and focal necrosis of dermis (fig.
2C&D).

Mice liver from control group revealed
the normal histological structure of normal
hepatocytes, centrally located nucleus
arranged around central vein and blood
sinusoid with  kupffer cell (fig. 3A).
Meanwhile, liver sections of mice from 1/10
LDs, group showed dilated central vein with
many mono-nuclear lymphocyte infiltrations,
swollen hepatocyte with karyolitic and
Pyknotic nuclei (fig. 3 B1&B2). However,
mice liver from 1/2 LDs, group showed dilated
sinusoid with kupffer cells, many Pyknotic
nuclei and lymphocyte infiltration (fig.3C1).
Congested dilated central vein surrounded by
massive lymphocyte infiltration and large
necrotic area with many Pyknotic nuclei
(fig.3C2). Cytoplasmic vacuolization of
hepatocytes, focal necrosis, and focal hepatic
hemorrhage observed (fig. 3C3).

The examination of kidney cortex from
control group showed a normal histological
structure of Malpighian corpuscles with its
glomerulus and narrow bowman space (fig.
4A). Kidney cortex of mice from 1/10 LDs,
group showing abnormal, irregular and
cleavage of glomerulus with Erythrocytes, also
slight width in Bowman’s space and slight
degeneration in renal tubules was detected
(fig. 4B). The 1/2 LDs, group showing severe
degeneration changes in the cells of cortex
tubules, including cytoplasmic vacuolation,
several exfoliated nuclei, and loss of brush
borders. Shrinking, separation and atrophy of
glomeruli form wide Bowman space was
observed (fig. 4C)

Mice heart muscle of control group
showing normal branched cardiac muscle fiber
with centrally located nuclei (fig. 5A). Heart
muscles of mice from 1/10 LDs, group
showing marked severe intramuscular
hemorrhage and  slightly  degenerated
myocytes (fig. 5B). Heart of 1/2 LDs, group
showing focal myonecrosis associated with
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inflammatory cells infiltration in between the
cardiac myocytes (fig.5C)
4. Discussion

. The bacterial infection especially
antibiotic-resistant strains are of the top
leading causes of death worldwide (7). Several
studies described the antimicrobial effect of
snake venoms (19). In the present study, the
antibacterial activity of Cerastes cerastes
crude venom against the selective bacterial
strains was evaluated by disc diffusion
technique, the venom was effective against
Gram-positive bacteria Staphylococcus aureus
and Gram-negative bacteria Salmonella
typhimurium.  Also, standard antibiotic
Ampicillin was a highly effective antibacterial,
while Erythromycin showed a moderate
antibacterial activity. These results matched
with (20) who stated that C. cerastes venoms
showed broad antibacterial activities against
different bacterial strains.

In our results, C. cerastes venom
showed no antibacterial effects (resistance)
against the Gram-negative bacteria
Escherichia coli. These results are in
agreement with (21) who reported that Gram-
negative bacteria were more resistant to test
crude venoms than Gram-positive bacteria;
this may be due to outer membrane charged
lipopolysaccharides. Our results also agree
with (7). While Shebl et al., (2012) (22)
reported that S. aureus showed the highest
susceptibility to the test venoms, followed by
E. coli. However, S. typhimurium exhibited the
least susceptibility to venoms. Our study also,
showed that the minimum inhibitory
concentration (MIC) of venom determined on
the susceptible bacteria, Staphylococcus
aureus, and Salmonella typhimurium were
62.5 pg/ ml and 125 pg/ ml respectively.
These values were greatly higher than that
obtained with the standard antibiotics. These
results matched the results obtained by (22)
who concluded that the use of crude venoms
was better than the purified components.

In the current study, the assessment of
LDs, of the Cerastes cerastes crude venom
was recorded 10.7 pg/mouse or (0.535 mg/kg
body weight) by the intravenous route using
20 g Swiss mice. These results conducted with
that obtained by (23). Snake venoms are good
sources of molecules for drug discovery that
have potential applications in medicine (24).

In this study, an increase in Hb and
RBCs count was reported in 1/10 LDx
envenomed group as compared to saline
control group. While, a high reduction
observed in Hb, RBCs, HCT and platelet in
1/2 LDs, envenomed group. These results
were consistent with (25). In this study also,
there was a significant increase in MCH and
MCHC in 1/10 LDs, group and a high
reduction of which in 1/2 LDs, group was
recorded. A decrease in RBCs and platelets
counts in our study revealed that the clotting
by platelets arose to resist hemorrhage and
then dropped with RBCs. Also, the decrease in
RBCs count observed in 1/2 LDsq group might
be due to the stress of envenomation as stated
by (26).

In our study, a highly significant
increase in white blood cell count in mice
from both 1/10 and 1/2 LDs, groups was
observed. Leukocytosis enhanced by C.
cerastes venom could be due to inflammation
and toxicity as a result of venom components
(27).

As liver enzymes (ALT and AST) are
common markers for cellular damage, the
results of this study clearly revealed that a
single injection of C. cerastes crude venom at
a dose of 1/10 and 1/2 LDs, caused a highly
significant increase in ALT and AST enzymes
which was higher in 1/2 LDs, group. This
increase indicates that liver is the primary
target of venom components and a hepatic
damage takes place with Cerastes cerastes
venom. This result agreed with (28) who
observed the increases of ALT and AST
enzyme activities in rats injected with a single
dose of venom (Cerastes cerastes) at a dose of
1/4, 1/2 LDsy and LDsy.

Our data showed a highly significant
increase in serum creatinine and urea in mice
from both 1/10 and 1/2 LDs, groups indicating
histological changes in the kidney of treated
mice with C. cerastes venom. Our results are
supported by (29). In our study also, a highly
significant increase in the levels of cardiac
enzymes CPK and LDH in mice from both
1/10 and 1/2 LDs, groups is observed. This
result matched with (30).

Histopathological examination of the
skin of 1/10 LDs, group 48 hours post-
injection showed few histopathological lesions
which were progressed in the 1/2 LDs, group
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in the form of sloughing of the uppermost
layer of the epidermis, advanced edema
separating epidermal and dermal layers and
degeneration of some hair follicle,
myonecrosis, and fat necrosis (4) reported
similar results with the same venom.

In our study, the histoarchitecture of
liver sections in 1/10 LDs, group showed
dilated central wvein with lymphocyte
infiltration and moderate necrosis. However,
examined sections of mice livers from 1/2
LDs, group showed severe changes as,
congested dilated central wvein  with
lymphocyte infiltration, focal necrosis, and
focal hepatic hemorrhage. This change was
coordinated with the increase in liver enzymes.
This supported by (31). Our results
demonstrated that the kidney cortex in 1/10
LDs, treated group showed abnormal
glomerulus, a slight width in Bowman space
and slight degeneration in renal tubules. While
in 1/2 LDs, group, there are severe
degeneration changes in the cells of cortex
tubules. These results indicate the high uptake
of the venom by the kidney, our results also,
matched with (31)

In the present study, the
histopathological examination of the mice
heart muscles in 1/10 LDs, group showed
severe intermuscular hemorrhage and slightly
degenerated myocytes, while the heart of mice
from 1/2 LDsy group induced myonecrosis
associated with inflammatory cells infiltration
between the cardiac myocytes. These results
agree with (4,30).

In conclusion, the results indicated
that C. cerastes crude venom has broad
antibacterial activity on Salmonella typhi and
Staphylococcus aureus in vitro. On the other
hand, the histopathological changes that
occurred in skin, liver, heart and kidney
tissues, as well as the biochemical parameters,
indicate a slight effect of a single dose of 1/10
LDs, of C. cerastes venom than 1/2 LDs, after
48 hours of injection.
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Table 1: In vitro antibacterial activity of Cerastes cerastes crude venom against selected
bacterial strains using disc diffusion method and compared to two antibiotics. Mean
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Micro-organism S. aureus E. coli S. typhi
Venom / Antibiotics
C. cerastes venom 13.5mm = 0.11 0.0+0.0 13mm + 0.02
(0.535u0/9)
Ampicillin (10 pg/ml) 21mm + 0.09 22mm +0.12 | 25mm + 0.07
Erythromycin (15 pg/ml) 8mm £ 0.00 10mm = 0.03 8mm * 0.05
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Table (2): Blood parameters of Hematology of mice in different studied groups (n:

number of mice).

Rarameters

Groups and teses

Hb
(g/dh

RBCs
(x 10%
pl)

HCT
()

MCV
(0

MCH
(Pg)

MCHC
(g/dn

Platelets
(x 10%/
pl)

WBCs (x10°/ pl)

Control
(n=15)

11.47
+0.084

0.328

78+
0.133

0.516

40.02+0.737

2.85

51.44
+1.19

4.63

14.59 +£0.24

0.931

28.60+0.593

2.29

3744 +
10.50

40.69

6.21 +0.055

0.216

SE
SD
P value

%
change a

13.18
+0.104

0.408

0.000

(1 14.9%)

8.45
+0.105

0.406
0.000

(1 8.3%)

41.34 +£0.50
1.93
0.128

(1 3.3%)

48.95
+0.80

3.09
0.049

(] 4.8%)

15.57+0.197
0.76
0.005

(1 6.5%)

31.88+0.399
1.54
0.000

(111.4%)

58.93 +
3.14

12.16
0.000

(] 84.3%)

7.5+0.258
0.999
0.000

(120.8%)

Meanzx
SE

SD

P value

P* value

%
change a

95+
0.136

0.529
0.000
0.000

(117.2%)

6.2+
0.098

0.379
0.000
0.000

(] 20.5%)

36.0£0.525
2.03
0.000
0.000

(110.0%)

31.63+0.43
1.69
0.000
0.000

(] 38.5%)

11.5+0.247
0.958
0.000
0.000

(1 21.3%)

25.0+0.487
1.88
0.000
0.000

(1 10.7%)

43.86 =
0.42

1.64
0.000
0.100

(188.28%)

11.42 +0.244
0.945
0.000
0.000

(1 83.89%)
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Table 3: Differential Blood cells of mice in different studied groups (n: number of mice).

Parameters

Groups and dos

€S

Lymph
(%)

Segmented
Neutrophils
(%)

Staff cell
Neutrophils
(%)

Eosinophil
(%)

Basophil
(%)

Control
(n=15)

Meanz SE

SD

55.4+0.518

2.0

39.2+0.72

2.8

1+0.125

0.48

1.0

1.334£0.125

0.48

0.00+0.00

0.00

1/10 LDs,

(1.07 ug
/mouse)

(n=15)

Meanz SE
SD
P value

% change a

52 +0.64
2.5
0.002

(] 6.13%)

37.33+0.73
2.84
0.005

(] 4.77%)

2.06+£0.24
0.96
0.029

(1 106%)

6.0+0.21
0.84
0.000

(1 100%)

4.8 +0.26
1.0
0.000

(1 260.9%)

0.00+0.00

0.00

1.00

0.00%

1/2 LDx
(5.35 ug
/mouse)
(n=15)

Mean+ SE
SD
P value
P* value

% change a

68 +0.61
2.39
0.000
0.000
(1 22.74%)

45.0+0.52
2.0
0.000
0.000
(1 14.79%)

3.06+0.28
1.0
0.000
0.004
(1206%)

9.86+0.37
1.45
0.000
0.000
(1228. 6%)

9.86 + 0.45
1.76
0.000
0.000

(1641.35%)

dose ug/mouse

16

14

12

10

=69/ + /. 2283
¥ 98x

R*=0.9671

0%

10% 20%

40% 50%

60%

70% 80%

Mortality percent

90% 100% 110%

Figure 1. Mortality curve of Swiss Albino mice administrated different doses of C.

cerastes venom.

1.4+0.28
1.12
0.000
0.000

(1 140%)
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Figure 2. Photomicrograph of mice skin

A) Photomicrograph of mice skin from control group showing normal histological structure
consisting of epidermal layer (stratified squamous epithelium SE), dermal layer consisting of
connective tissue that containing many hair follicles (HF) and fat cells (FC) of hypodermis,
note the underneath muscle fibers (MF) (H&E X 200). B) The skin of mice from 1/10 LDsg
group showing separation of the uppermost layer of epidermis (arrow head) and early signs of
dermal edema and collagen fibers degeneration (arrow). ( H&E X 200). C & D) explained
histological changes of skin from 1/2 LDsy group, where there was degeneration of hair
follicle (arrow), degeneration of collagen fibers and advanced edema that separate epidermal
and dermal layers (*), sloughing of the uppermost layer of epidermis (arrow head),
degeneration of muscle fibers (double arrow) and focal necrosis of dermis (thick arrow).
(H&E X200).
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Figure 3. Photomicrograph of the liver

A) Photomicrograph of the liver of control group showing normal histological structure of
normal hepatocytes (H), central located nucleus arranged around central vein (CV) and blood
sinusoid (S) with kupffer cell (K). Note: bi-nucleated cell (Bi). (H&E X200). B1, B2)
Showing liver sections of 1/10 LDsy group, B1) showing large necrotic area with focal
lymphocyte infiltration and dilated blood sinusoid (S) with many kupffer cells (K). (B1 &
B2): showing dilated central vein (CV) with mono-nuclear lymphocyte infiltration (arrow),
swollen hepatocyte with karyolitic (bent arrow) and Pyknotic (arrow head) nuclei (H&E
X200). C1, C2, C3) Examined sections of mice livers from 1/2 LDsy group, C1) showing
dilated sinusoid (S) with kupffer cells (K), many Pyknotic nuclei (arrow head) and
lymphocyte infiltration (arrow). C2) showing congested dilated central vein (CV) surrounded
by massive lymphocyte infiltration (arrow) and large necrotic area (*) with many Pyknotic
nuclei (arrow head). Also C3) showed cytoplasmic vacuolization of hepatocytes (short
arrow), focal necrosis (*) and focal hepatic haemorrhage (long arrow). ( H&E X200).
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Figure 4. Photomicrograph of cross section in Kidney cortex

A) Photomicrograph of cross section in Kidney cortex of control group in mice showing
normal histological structure of Malpighian corpuscles with its glomerulus (G) surround by
narrow Bowman space (arrow). Note: proximal tubules (PT) and distal tubule (DT), (H & E
X 200). B) Photomicrograph of Kidney cortex of mice from Cerastes cerastes group Il (1/10
LDsp) showing abnormal irregular and cleavage glomerulus with Erythrocytes (ER), and
slightly wider bowman space (arrow). Note: Slightly degenerated renal tubules (PT& DT), (H
& E X 200). C) Photomicrogaph of Kidney cortex of mice from Cerastes cerastes group IlI
(1/2 LDsp) showing severe degeneration changes in the cells of cortex tubules, include:
cytoplasmic vaculation (V), several exfoliated nuclei (arrow head), and loss of brush borders

(double arrow). Shrinking, separation and atrophy of glomerulei (G) form wider Bowman
space (arrow). (H&E X200).
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Figure 5. Photomicrograph of mice heart muscle

A) Photomicrograph of mice heart muscle of Control group showing normal branched cardiac
muscle fiber with centrally located nuclei (CMF) (H & E X 200). B) Heart muscles of mice
from 1/10 LDsy of Cerastes cerastes treated group showing marked severe intermuscular
haemorrhage (arrow) and slightly degenerated myocytes (arrowhead) (H & E X 200). C)
Heart of mice from 1/2 LDs, of Cerastes cerastes treated group showing focal necrosis of
cardiac myocytes (myonecrosis) associated with inflammatory cells infiltration in between
the cardiac myocytes, (arrow),(H & E X200).



