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Abstract

The effect of a single LDs, dose of native Echis pyramidum venom (27.69ug/mouse) on
the activities of certain serum enzymes levels: aspartate aminotransferase (AST), alanine
aminotransferase (ALT), alkaline phosphatase (ALP), urea, creatinine, lactate dehydrogenase
(LDH), creatine phosphokinase (CPK), creatine kinase isoenzyme (CK-MB) were studied.
Samples from the serum were collected 4hr following LD50 venom dose intraperitonealy
injected in male Swiss albino mice. The activities of these enzymes showed significant elevation
compared to the non-envenomated group. In contrast, an equivalent dose of 1.5 kGy v irradiated

Echis pyramidum venom (27.691g/mouse) did not cause any significant increase compared to
non-envenomated group.
The effect of a dose that is equivalent to %2 LDs, (13.8 pg/50 pl) of native Echis pyramidum
venom on plasma creatine phosphokinase (CPK) induced a significant increase of creatine
phosphokinase (CPK) level compared to normal control (P<0.01). In contrast, an equivalent
dose of 1.5 kGy v irradiated Echis pyramidum venom showed non significant difference in
creatine phosphokinase activity when compared to the normal control. Light microscopic
examinations of gastrocenemius muscles of mice injected with native Echis pyramidum venom
(%2 LDsp. 13.8ug/50ul) showed fragmentation, disorganization, loss of myofibrils in some of the
muscle fibers, hemorrhage in-between the muscle fibers and mononuclear cellular infiltration.
While light microscopic examinations of gastrocenemius muscles of mice injected with 1.5 kGy
vy irradiated Echis pyramidum venom (13.8ug/50ul; a dose identical to that used from native
venom) showed that most muscle fibers were of normal appearance except for small area of
fragmentation and disorganized myofibrils and oedema of the intercellular connective tissue.

Double immunodiffusion test revealed a similar reactivity for native, 1 kGy, 1.5 kGy and 3 kGy
vy irradiated Echis pyramidum venoms against a commercial polyvalent Egyptian antivenin. The
visible lines obtained in the immunodiffusion reactions were identical and joined smoothly at
the corners, indicating that there was no change in their antigenic reactivity. These results
demonstrate that the ability of the venom antigens to react with its corresponding antibodies was
maintained in spite of being exposed to radiation doses of 1 kGy, 1.5 kGy and 3 kGy.

Both antivenins raised against native or 1.5 kGy v irradiated venoms recognized Echis
pyramidum venom when submitted to protein blotting, but the anti 1.5 kGy vy irradiated venom
show a higher intensity bands than the antivenin raised against native Echis pyramidum venom,
in spite of having less neutralizing activity (native neutralize 50 LDsp, 1.5 kGy v irradiated
neutralize 40 LDxy), this indicates that antibodies were formed not only for toxic fraction but
also for non toxic fraction.

Irradiation of the whole Echis Pyramidium Venom with 1.5KGy reduced its lethality 12.5 times
though keeping its immunogenicity. The 1.5KGy dose was shown to be the best radiation dose
to promote detoxification without significantly affecting its immunogenicity. Thus results of this
study confirm the conclusion that y radiation is a suitable way to detoxify Echis Pyramidium
Venom without affecting its immunogenicity provided that proper dose is used.
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Introduction

There are  variations in  the
pharmacological, antigenic and biochemical
properties of the different snake venoms,
both between species and within a single
species due to geographic and ontogenetic
variables (S'anchez et al., 1992).

According to  Aguiyi et al. (2001), the
effect of lethal Echis carinatus venom on
serum enzyme levels and blood plasma
coagulation parameters in rats subjected to
intraperitoneal  (i.p) venom injection,
measurements of the enzyme and
coagulation parameter levels 4h after
venom administration showed an increase
in the level of enzymes; lactate
dehydrogenase (LDH), ALT and creatinine
kinase (CK) as well as a change in the
level of coagulation parameters D-Dimer
and Quick due to envenomation.

Also, it has been reported that treatment of
Swiss albino rats with a sublethal dose of
Cearates cearastes venom (0.75 pg/g body
weight) increased significantly the activities

of lactate  dehydrogenase, isocitrate
dehydrogenase and aldolase in the serum,
liver and skeletal muscle 056 h

postenvenomation (Abu-Sinna et al., 1992).
Moreover, this treatment induced
hypoglycemia after 15 min which persisted
for 24 h (Abu-Sinna et al., 1993) and
increased the plasma total protein level
significantly, while it decreased the liver
and skeletal muscle protein contents 15-24
h after envenomation (Abdel-Aal et al.,
1992).

Artashes and Silva (2006) reported that
venom of the Armenian adder (Vipera
raddei Boettger, 1890) was tested for its
ability to induce histopathological changes
in rabbits after long-term (once every 6
days for 30 days) intramuscular injection of
the venom (0.35 mg/kg b.w.; approx. 0.5
LD50), induced moderate histopathological
changes in vital organs (liver, heart, kidney,
adrenal, lung and spleen).

In Brazil, gamma rays have been employed
to detoxify Brazilian snake venoms in order
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to improve antivenin production. Murata et
al. (1990) irradiated Crotalus durissus
terrificus venom with gamma rays using
different doses and found that 2,000 Gy
was a good compromise in irradiation
dosage for venom solutions, which
promoted significant venom detoxification,
yet maintained many of the venom original
immunological ~ properties.  In 2000,
Gallacci et al. studied other snake venoms
such as Bothrops jararacussu and Lachesis
muta venoms and carried out some
experiments using bee venom with good
results of detoxification when subjected to
the effects of gamma rays.

In 2003, Bennacef-Heffar and Laraba-
Djebari studied the effect of gamma
irradiation on the venom of Vipera lebetina
(one of the two widespread snakes in
Algeria). Vipera lebetina venom was
irradiated with two doses of gamma rays (1
and 2 kGy) from a ®Co source, and the
venom's toxic, enzymatic, and structural
properties were analyzed. The
immunogenic properties of the irradiated
venom were preserved and the antisera
obtained were able to neutralize the toxic
effect of Vipera lebetina native venom.
These results indicate that irradiation of
Vipera lebetina venom with a dose of 2
kGy can promote a  significant
detoxification while keeping the
immunological properties intact.

In 2002, Souza et al., investigated the
ability of gamma radiation from ®Co (2000
Gy) to attenuate the toxic effects of
Bothrops jararacussu venom on mouse
neuromuscular preparations in vitro. These
findings support the hypothesis that gamma
irradiation could be an important tool to
improve antisera production by reducing
toxicity while preserving immunogenicity.
It was reported recently that intravenous
administration of antivenin, prepared from
IgG of venom immunized horses or sheep,
is the only effective treatment of systemic
envenoming (Harrison et al., 2006).
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It has been suggested in the past that
detoxified venoms can be used to produce
antiserum as an effort to protect the animals
from the venom toxicity. It is therefore
important to be sure that the detoxified
venoms do not lose their immunogenicity.
Several techniques have been used to
detoxify venoms, such as mixing the venom
with carboxymethylcellulose (Moroz et al.,
1963), irradiation by gamma rays (Baride et
al., 1980), adding formaldehyde (Costa et
al., 1985), controlled iodination (Daniel et
al., 1987) and encapsulation of purified
toxins in liposomes (Freitas and Fri:ezard,
1997). One method that has been shown to
be effective for attenuating venom toxicity
and maintaining immunogenicity is Y
irradiation (Nascimento et al., 1996).
Proteins irradiated, either in dry state or in
solution, undergo chemical and
physicochemical changes that can alter their
primary, secondary and tertiary structures,
while keeping many of their native
immunological properties intact ( Skalka
and Antoni, 1970).

In this study the effects of gamma
irradiation on the venom of Echis
pyramidum was determined. Venom was
irradiated with 1.5KGy and 3KGy from
%Co source and the venom's toxic,
enzymatic and immunological properties
were analyzed.

Material and methods

- Venom

Venom used in this study was that of the
Egyptian Viper Echis pyramidum and was
obtained from Laboratory Animal Unit of
Medical Research Center, Faculty of
medicine, Ain Shams University.
- Antivenin
Egyptian polyvalent antivenin obtained
from the Egyptian Organization of
Biological products and Vaccines, Agouza,
Cairo, Egypt, was used. The lyophilized
polyvalent antivenin produced in horses
was kept at 4°C and reconstituted with
saline (20mg / ml) before use.
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- Irradiation facilities

The Echis pyramidum venom was
irradiated with 1 kGy, 1.5 kGy and 3 kGy y
rays in the National Center for Radiation
Research andTechnology, Cairo, Egypt,
using cobalt-60 gamma cell 220,
manufactured by the atomic energy of
Canada (AECL). The radiation dose rate
was 1.4 Rad per second.
Throughout this study 45 males Swiss
albino mice weighing 20-25 gm were
allocated to the following groups:

1- Control (non envenomated) group
(n=15). Received 0.5 ml intraperitoneal
injection of saline.

2- Native Echis pyramidum venom
envenomated group (n=15). Received a
dose of 27.7 pg (in 0.5 ml saline) per
mouse.
3- 1.5 kGy vy irradiated Echis pyramidum
venom  envenomated group  (n=15).
Received dose of 27.7 pg (in 0.5 ml saline)
per mouse.
Native and 1.5 kGy vy irradiated Echis

pyramidum venom (27.7g) dissolved in
0.5ml of saline, was injected (i.p.) into two
groups of 15 mice each. Control group
received 0.5ml i.p. injection of saline. After
4h, blood samples were collected and
centrifuged to obtain serum.

- Lethality

The LDs, of native and irradiated venoms
were determined according to the method
of Reed and Muench (1938), using male
albino Swiss mice 20-25 gm. Ascending
concentrations of 5 dose levels of the
freshly prepared venom solutions were
arranged in a geometric progression by
using increasing factor equal 1.2 starting by
a dose which kills approximately 0-10 % of
the animals and ending by a dose which
Kills approximately 90-100 % of the
injected animals. Each dose level was tested
in 5 mice, and all injections were given
intraperitoneally, and deaths or survivals of
envenomated animals were recorded after
24 hs from the time of the injection.

- Preparation of antivenin in rabbits
Adult male rabbits weighing 3-3.5 Kg
were maintained under standard
conditions  of boarding and given standard
food were divided into 2 groups:
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1- Rabbits received native intradermal
multisits injection of Echis Pyramidum
venom (n=3)

2- Rabbits received intradermal multisits
injection of 1.5 kGy vy irradiated Echis

Pyramidum venom (n=3).

Immunization was done in the presence or
absence of complete (CFA) or incomplete
(IFA) Freund’s adjuvant according to table
1.

Table (1): Immunization schedule for rabbits using either native or 1.5 kGy v irradiated Echis

pyramidum venom.

Week Native 1.5 kGy v irradiated | Freund’s adjuvant
venom(jg) venom
(Lg)

0 500 1000 CFA

2 500 1000 CFA

4 1000 2000 IFA

6 1200 2400 -

8 1200 2400 -

10 1500 3000 -

By the
Protein blotting

Measured parameters

Determination of serum ALT and AST
activities were carried out by (Reitman and
Frankel, 1957). Serum alkaline phosphatase
activity (ALP) was determined in serum.
The ALP was performed kinetically using a
test reagent kit according to the method of
Rec. GSCC,(1972). Determination of serum
urea was carried out by (Patton and Crouch,
1977), serum creatinine activity = was
carried out by using the method of (Henry,
1974), serum LDH was carried out by using
the method of (IFCC, 1980), serum (CPK-
MB) was carried out according to the
methos of Rec. GSCC. (1978), Serum
creatine kinase isoenzyme (CK-MB) was
carried out by an immunoinhibition method
(Szasz and Busch, 1979)

- Myotoxic activity.

Myotoxic activity of the native and 1.5 kGy
y irradiated Echis pyramidum venom was
determined in mice according to Yongming
Bao et al., (2005).

Throughout this study 12 male albino Swiss
mice weighing 20-25 gm were allocated in
the following groups:
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end of this schedule serum was obtained from the two rabbit groups and tested for

1- Control  group:  Untreated  non
envenomated mice only received 0.5ml
intraperitoneal injection of saline.

2- Native Echis pyramidum
envenomated group.

3- 1.5 kGy v irradiated Echis pyramidum
venom envenomated group.

Native and 1.5 kGy vy irradiated Echis
pyramidum venom % LD50 (13.8ug), was
dissolved in 50pul of saline and injected into
two groups of four mice each in their left
gastrocenemius muscle. A control group of
4 mice received 50ul of saline. After 3h,
blood samples were collected and creatine
phosphokinase (CPK) levels in plasma were
determined.

- Histological changes

In addition to CPK activity measurements,
formalin fixed muscle tissue samples were
obtained after 3h, and processed for
histological evaluation of muscle damage.
Sections of the muscles were Dehydrated
and cleared in ascending grades of ethyl
alcohol and xylene respectively. The
specimens are then embedded in paraffin
wax. Sections of 5 microns thickness were
cut and stained with haematoxyline and
eosin and examined under light microscope

venom
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according to the method of Drury and
Wallington (1976).

- Double immunodiffusion
Immunodiffusion experiments were carried
out as originally described by Ouchterlony
(1945).

- Protein blotting

Western Blot method described by Towbin
et al. (1979) which results in efficient and
reproducible electrophoretic protein transfer
from polyacrylamide gels onto
polyvinylidene difluoride (PVDF)
membrane, was applied.

Statistical Analysis of Data:

The statistical analysis was performed using
student t — test by Prism Dimo- program
and origin  6.1. the method used for the
analysis of the results is that given by
Millon et al., (1986)

Results

1- Effect of native and 1.5kGy vy
irradiated Echis pyramidum venoms on
liver tests:

(tab.2, fig. 1) show the differences in the
mean values for ALT, AST and ALP
among the different groups. These results
demonstrated that i.p injection of an LDs

dose (27.69 pHg/mouse) of native Echis
pyramidum venom induced a highly
significant increase in ALT, AST and ALP
compared to non-envenomated control
(P<0.001).

In contrast, an equivalent dose of 1.5 kGy y
irradiated Echis pyramidum venom (27.69

Hg/mouse) did not cause any significant
change in ALT, AST or ALP compared to
the normal non-envenomated  control.
Moreover, the increase in the level of ALT,
AST and ALP in case of intraperitoneal
injection of native Echis pyramidum
venom was highly significant compared to
intraperitoneal injection of 1.5 kGy 7y
irradiated Echis  pyramidum  venom
(P<0.001).

2- Effect of native and 1.5 KkGy vy
irradiated Echis pyramidum venoms on
kidney tests:

(Tab. 3, fig. 2) show the differences in the
mean values for urea and creatinine among
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the different groups. These results
demonstrated that i.p injection of an LDsg
dose (27.69pg/mouse) of native Echis
pyramidum venom induced a highly
significant increase in urea and creatinine
compared to non-envenomated control
(P<0.001).

In contrast, an equivalent dose of 1.5 kGy y
irradiated Echis pyramidum venom (27.69

lg/mouse) did not cause any significant
change in urea or creatinine compared to
non-envenomated control. Moreover, the
increase in the level of urea and creatinine
in case of i.p injection of native Echis
pyramidum venom was highly significant
compared to that in case of i.p injection of
1.5 kGy vy irradiated Echis pyramidum

3- Effect of native and 1.5 kGy vy
irradiated Echis pyramidum venoms on
heart tests:

(tab. 4, fig. 3) show the differences in the
mean values for LDH, CPK and CK-MB
among the different groups. These results
demonstrated that i.p injection of an LDsy

dose (27.69 Lg/mouse) of native Echis
pyramidum venom induced a highly
significant increase in LDH, CPK and CK-
MB compared to non-envenomated control
(P<0.001).

In contrast, an equivalent dose of 1.5 kGy vy
irradiated Echis pyramidum venom (27.69

Hg/mouse) did not cause any significant
increase in LDH, CPK or CK-MB
compared to non-envenomated control.
Moreover, the increase in the level of LDH,
CPK and CK-MB in case of i.p injection of
native Echis pyramidum venom was highly
significant compared to that in case of i.p
injection of 1.5 kGy vy irradiated Echis
pyramidum venom (P<0.001).

4- Myotoxic activity:

(Tab. 5, fig 4) show the effect of a dose
that is equivalent to %2 LDsq (13.8 g/50 pl)
of native Echis pyramidum venom on
plasma creatine phosphokinase (CPK)
levels. Native Echis pyramidum venom
induced a significant increase of creatine
phosphokinase (CPK) of the
gastrocenemius muscles compared to
normal control (P<0.01). In contrast, an
equivalent dose of 1.5 kGy vy irradiated
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Echis pyramidum venom did not show any
significant increase of creatine
phosphokinase when compared to control.
Moreover, the observed increase in CPK
following injection of native Echis
pyramidum venom was significantly higher
than that observed following injection of
the 1.5 kGy v irradiated venom (P<0.01).

5- Histological changes

Fig. (5) shows a light microscopic
examination of gastrocenemius muscles of
mice injected with saline (normal control).
It shows bundles of skeletal muscle fibers
with  evident cross striations and
peripherally situated multiple nuclei.

Fig. 6 (A) and (B) show light microscopic
examinations of gastrocenemius muscles of
mice injected with native Echis pyramidum
venom (Y2 LDsp, 13.8ug/50pl). They show
fragmentation, disorganization, loss of
myofibrils in some of the muscle fibers,
hemorrhage in-between the muscle fibers
and mononuclear cellular infiltration.

Fig. 7 (A) and (B) show light microscopic
examinations of gastrocenemius muscles of
mice injected with 1.5 kGy v irradiated

Echis pyramidum venom (13.8ug/50pl; a
dose identical to that used from native
venom). They show most of the muscle
fibers were of normal appearance except for
small area of fragmentation and
disorganized myofibrils and oedema of the
intercellular connective tissue.

6- Double immunodiffusion

The immunogenic reactivity of the native,
I, 1.5 and 3 kGy ¢y irradiated Echis
pyramidum venoms to commercial horse
polyvalent Egyptian antivenin was tested
using the double immunodiffusion method
fig. (8). All tested venoms showed similar
reactivity. The visible lines obtained in the
double immunodiffusion reactions were
identical and joined smoothly at the
corners, indicating that there was no change
in the antigenic determinants.

7- Western blotting analysis

By analyzing the Western blotting profiles
Fig. (9), it was observed that the antivenin
raised against the native and the 1.5 kGy y
irradiated  Echis  pyramidum  venom
recognized equally all the bands present on
the native Echis pyramidum venom.

Table (2): The mean values of serum levels of alanine transaminase (ALT), aspartate
transaminase (AST) and alkaline phosphatase (ALP) for normal control, native and 1.5 kGy vy

irradiated Echis pyramidum
injection of mice), (n = 15).

venom (27.69ug/mouse) envenomated groups (4hr after i.p

Groups
Control Native venom 1.5 kGy

Parameters

ALT (U/L)

Mean + S.E. 59.1+3 161.7+£4.9 67.4+27

% change +173.6 +14

P Value P <0.001” N.S.

P1 Value P <0.001"

AST (U/L)

Mean + S.E. 228.3+4.7 377.8+9 238.1+4

% change +65.4 +4.2

P Value P <0.001” N.S.

P1 Value P <0.001"

ALP (U/L)

Mean + S.E. 119.1+£5.1 204 +7.9 129.8+4.9

% change +71.3 +8.9

P ValueP1 Value P <0.001" N.S.
P<0.001"

P: Statistical difference from normal control. P1: Statistical difference from native venom.

P <0.001: highly significant.

N.S.
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Table (3): The mean values of serum levels of urea and creatinine for normal control, native
and 1.5 kGy v irradiated Echis pyramidum venom (27.69ug/mouse) envenomated groups (4hr
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after i.p injection of mice), (n = 15).

Groups Control Native venom | 1.5 kGy
Parameters
Urea (mg/dl)
Mean + S.E. 327+14 785+4 358+15
% change + 140 +94
P Value P <0.001" N.S.
P1 Value P<0.001"
Creatinine(mga/dl)
Mean + S.E. 0.76 £ 0.02 1.5+0.03 0.83+0.03
% change +97.3 +9.2
P Value P <0.001" N.S.
P1 Value P<0.001"

P: Statistical difference from normal control. P1: Statistical difference from native venom.
P <0.001: highly significant.

Table (4): The mean values of serum levels of lactate dehydrogenase (LDH), creatine kinase
(CK) and creatine kinase isoenzyme (CK-MB) for normal control, native and 1.5 kGy y
irradiated Echis pyramidum venom envenomated groups (4hr after i.p injection of mice),

N.S.: Non significant.

(n=15).
Groups
Control Native venom 1.5 kGy
Parameters
LDH (U/L)
Mean + S.E. 1672.5 + 28.4 | 2680.8 + 40.4 1736.4 + 31.3
% change +60.3 +3.8
P Value P <0.001" N.S.
P1 Value P <0.001"
CK (U/L)
Mean + S.E. 670 + 15.4 1135.6 + 19 719.5 + 12.7
% change +69.5 +7.3
P Value P <0.001" N.S.
P1 Value P <0.001™
CK-MB (U/L)
Mean + S.E. 161.2+3.3 |282.3+6.7 1709+ 2.4
% change +75.1 +6
P Value P <0.001" N.S.
P1 Value P <0.001™

P: Statistical difference from normal control. P1: Statistical difference from native venom.
P <0.001: highly significant.

N.S.: Non significant.
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Fig. (1): The mean values of serum levels of alanine transaminase (ALT), aspartate
transaminase (AST) and alkaline phosphatase (ALP) for normal control and native and 1.5 kGy
vy irradiated Echis pyramidum venom envenomated groups (4h after i.p injection of mice), (n =
15). Each column represents the mean value of fifteen mice.

**: Highly significant difference from normal control.
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Fig. (2): The mean values of serum levels of urea and creatinine for normal control, native and
1.5 kGy vy irradiated Echis pyramidum venom envenomated groups (4hr after i.p injection of
mice). Each column represents the mean value of fifteen mice.

**. Highly significant difference from normal control.
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Fig. (3): The mean values of serum levels of lactate dehydrogenase (LDH), creatine kinase
(CK) and creatine kinase isoenzyme (CK-MB) for normal control, native and 1.5 kGy y
irradiated Echis pyramidum venom envenomated groups (4hr after i.p injection of mice). Each
column represents the mean value of fifteen mice.

**: Highly significant increase from normal control.

Table (5): Myotoxic activities of native and 1.5 kGy v irradiated Echis pyramidum venoms.
Plasma creatine kinase (CK) activity was determined 3hr after the intramuscular injection of the
native or 1.5 kGy vy irradiated venom (13.8ug/50ul) in the gastrocenemius muscle of mice (n =
4). n: Number of mice in each group.

Groups
Plasm Control Native venom | 1.5 kGy
(CPK U/L)
Mean + SE 1039 + 162.4 4035.2 +411.8 1885 + 217.9
P Value / control P <0.01* N.S.

P <0.01: significant. N.S.: Non significant.

Plasma CK{UIL)

1 2 3
Control MNative wenom 1.5 kGy

Fig. (4): Myotoxic activities of native and 1.5 kGy vy irradiated Echis pyramidum venoms.
Plasma creatine kinase (CK) activity was determined 3hr after the intramuscular injection of the
native or 1.5 kGy vy irradiated venom (13.8nug/50pl) in the gastrocenemius muscle of mice (n =
4).

*. Significant increase from normal control.
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Fig. (5): A photomicrograph of a section of the gastrocenemius muscle of control mice showing
bundles of skeletal muscle fibers with evident cross striations (). Notice the peripherally
situated multiplenuclei (11), X 640.

(A) (B)

Fig. (6): A photomicrograph of a section of the gastrocenemius muscle of mice treated with
native Echis pyramidum venom (13.8ug/50ul).

(A) showing fragmentation of muscle fibers (1). Notice hemorrhage in-between the muscle
fibers (11) and mononuclear cellular infiltration (A), X 250.

(B) showing disorganization and loss of myofibrils in some of the muscle fibers (1). Notice
hemorrhage in-between the muscle fibers (11) and mononuclear cellular infiltration (A), X 640.
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(A) (B)

Fig. (7): A photomicrograph of a section of the gastrocenemius muscle of mice treated with 1.5
kGy v irradiated Echis pyramidum venom (13.8ug/50pl).

(A) showing most of the muscle fibers were of normal appearance except for small area of
fragmentation (7). Notice the oedema of the intercellular connective tissue (11), X 250.

(B) showing most of the muscle fibers were of normal appearance with evident cross striations

(1) Notice small area of disorganized myofibrils (11) with intercellular connective tissue
oedema (A), X 640.

Fig. (8): The immunogenic reactivity of horse polyvalent antivenin (in the central well) against
native, 1, 1.5 and 3 kGy vy irradiated Echis pyramidum venoms (20 mg/ml).
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Fig. (9): Western blotting of antivenin raised against native and 1.5 kGy vy irradiated Echis
pyramidum venom: samples of 20ug of native Echis pyramidum venom (column 1) were
submitted to Western blotting and revealed by antivenin raised against native (column2) and
antivenin raised against 1.5 kGy vy irradiated Echis pyramidum venom (column 3).

Discussion:

The performed experiment assessed the
impact of y irradiation of Echis pyramidum
venom on the effects induced by the venom
on some biochemical markers. The present
work showed the effects of LDs
(27.69g/mouse) of native  Echis
pyramidum venom on some biochemical
parameters.

The activities of Aspartate aminotransferase
(AST), Alanine aminotransferase (ALT)
and Alkaline phosphatase (ALP) underwent
a highly significant increase following
envenomation with native Echis
pyramidum venom compared to the normal
control. The results are in agreement with
prior reports. Sant et al. (1974) and Tembe
et al. (1975) by using Echis Carinatus
snake venom found that there were
elevations in the serum concentration of
AST, ALT and ALP in animals four hours
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post envenomation in comparison with the
control group. Also, it was reported by
Abdel - Nabi and Rahmy (1992), using
Echis carinatus venom, that injection of
sublethal dose caused a significant rise in
serum AST, ALT and ALP in rats
accompanied with disturbances in the
hepatic and renal functions of the
envenomated animals through severe
hepatocellular  injuries,  necrosis  of
hepatocytes and kidney tubules as well as
nephrotoxic action. Moreover, Shaban and
Hafez (2003) reported that intraperitoneal
injection of a sublethal dose of Naja haje
venom (0.2mg/kg) in rats induced a
significant elevation in the activities of
AST, ALT and ALP as compared to normal
control. Furthermore, Abdel-Nabi (1993)
reported that the sublethal dose of both
crude venom and its B fraction injection
caused a significant elevation in AST, ALT
and Alkaline phosphatase (ALP) activities.
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This elevation in the ALP could be
attributed either to the destruction of the
liver, kidney and/or heart tissue. Also
elevation in AST and ALT, gives evidence
about the destruction of the hepatocytes as a
result of venom injection. Also Mohamed et
al, (1981) reported that Bitis arietans
venom significantly increased AST and
ALT levels in serum while decreased them
in liver, heart and kidney. Similarly,
alkaline phosphatase levels increased in
serum and decreased in heart and liver.

As for the effect on the kidney and renal
functions, the LDs, (27.69ug/mouse) of
native Echis pyramidum venom induced a
highly significant increase in urea and
creatinine concentrations compared to the
normal control.

The recorded results are in accordance with
those found by Abdel Nabi 1993 who has
reported that a sublethal dose of both crude
Cerastes cerastes venom and its B fraction
showed a significant rise in blood urea
nitrogen and this was concomitant to a
significant increase in serum creatinine
levels as well. The increase in these values
is used as an indicator of renal failure.

In other studies on the effect of the viper
Cerastes cerastes cerastes venom on the
kidney, Abdel - Aal ( 1998 ) reported that
viper venom increased serum creatinine and
urea significantly, 30 min. following
injection, and that this effect persisted for
up to 7 days, indicating renal failure. Also,
Tu (1991) and Merchant et al. (1989),
reported that renal diseases caused by
various snake venoms were characterized
by raised urea , creatinine and potassium in
oliguric patients. Moreover, Shaban and
Hafez 1(2003) reported that intraperitoneal
injection of a sublethal dose of Naja haje
venom (0.2mg/kg) in rats induced a
significant elevation in the activities of urea
and creatinine as compared to normal
control. This significant elevation was
attributed to the nephrotoxic effect of
venom. This was in agreement with the
findings of Rahmy et al. (1992 & 1995b)
and Yaguchi et al. (1996). They mentioned
that serious renal complications in case of
Naja haje and Cerastes cerastes
envenomation lead to impairment of the
excretory  function of the Kkidney.
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Significant  elevation in  serum urea
recorded in this work may also be attributed
to an increase of nitrogen retention and / or
due to corrupted renal function (Abdel Nabi
1993).

As for the effect on heart enzymes, the
present study indicated that the LDs (27.69
pg/mouse) of native Echis pyramidum
venom caused a highly significant increase
of Lactate Dehydrogenase (LDH), Creatine
Phosphokinase  (CPK) and  Creatine
Phosphokinase isoenzyme (CK-
MB)compared to the normal control. The
obtained results are in agreement with those
previously reported by other investigators.
Aguiyi et al. (2001) reported an elevation in
the levels of Lactate Dehydrogenase (LDH)
and Creatine  Phosphokinase  (CPK)
following  administration  of  Echis
carinatus venom. Also, Fernando et al.
(1989) reported that B. asper venom caused
serum AST, LDH and CPK to increase
significantly, the highest peak being
observed at 3hr in the cases of AST and
CPK, and at 6hr in the case of LDH. The
CPK isoenzymes, samples taken at 3hr
showed a prominent increase in isoenzyme
CK-MM with a slight increase in CK-MB.
Moreover, Sofer et al., (1991) reported that
the enzymatic activity of Creatine kinase -
MB isoenzyme and total Creatine
Phosphokinase (CPK) were elevated
following envenomation by the scorpion
Leiurus quinquestriatus in children. They
speculated that the myocardial lesions are
too small to cause heart failure in most
cases, but they may account for the
cardiovascular changes frequently seen in
scorpion envenomation. This assumption
was also confirmed by the findings of
Hering et al., (1993) and Correa et al.,
(1997), who reported an increase in the
levels of CPK and LDH in patients stung by
Tityus serrulatus scorpion and showed a
cardiomyopathy picture. Shaban and Hafez
(2003) reported that the intraperitoneal
injection of a sublethal dose of Naja haje
venom (0.2mg/kg) in rats induced a
significant elevation in the activities of
LDH and CK-MB as compared to normal
control.

Mohamed et al., (1981) reported the effect
of lethal doses of five venoms (Bitis
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arietans, Bitis gabonica, Dendroaspis,
Naja nigricollis and Naja haje) on the
activities of  transaminases, alkaline
phosphatase and lactate dehydrogenase in
albino rats. The activity of these enzymes
were markedly increased in serum and
variably decreased in the liver, heart and
kidney after envenomation.

Measurement of enzyme activity in serum
is of importance since it helps to assess the
state of the liver and other organs.
Normally serum transaminase levels are
low, but after extensive tissue injury, these
enzymes are liberated into the serum and
the levels of serum transaminase, were
reported to be increased following damage
to skeletal muscles, myocardial muscles
and liver (Harper et al. 1977). It was
suggested that, tissue destruction occurred
in most of the organs secondary to venom
injections. The increase in enzymatic
activity of the serum might be due to
release of the enzymes from liver, kidney
and heart (Metzler, 1977).

The rapid rise in ALT and AST activities
recorded in the present study 4 hr after
venom envenomation may be attributed to
severe injuries and necrosis of hepatocytes
as well as to a nephrotoxic action of the
venom as reported by Abdel Nabi (1993).
Also, Kadryov (1987) and Omran and
Abdel Rahman (1992), reported that lethal
and sublethal doses of venom were capable
of stimulating stress reactions. Cortisol and
catecholamines are the main hormones
released in response to stress and increased
levels of these hormones in victims
circulation may cause sever damage in
many vital organs proportional to the dose
of the venom and the elapsid time. Organ
damage is followed by an increase in levels
of ALT, AST and ALP (Omran et al.,
1997). Rahmy and Hemmaid (2000 &
2001) reported that Cobra venom induced a
hepatotoxic action reflected by alteration in
the histological and histochemical patterns
of the hepatic tissues. These alterations are
initiated at early stages of envenomation
and could indicate a disturbance in the
functional activities of the liver during
envenomation.

Interestingly, the 1.5 kGy v irradiated Echis
pyramidum venom caused a non significant
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change (when used at a dose equal to that

used for the native venom; 27.69
pg/mouse) of ALT, AST, ALP, urea,
creatinine, LDH, CPK and CK-MB

compared to the normal control. This was
in contrast to the native Echis pyramidum
venom (27.69 pg /mouse) that induced a
highly significant increase of ALT, AST,
ALP, urea, creatinine, LDH, CPK and CK-
MB compared to the normal control or the
1.5 kGy v irradiated Echis pyramidum
venom.

After injection of muscle directly, we found
that % LDsq (14 g / 50 pL) of native Echis
pyramidum wvenom induced a significant
increase of creatine kinase (CPK), released
from the gastrocnemius muscles, compared
to normal control. In contrast, an equal dose
of 1.5 kGy vy irradiated Echis pyramidum
venom showed a non significant increase of
creatine kinase when compared to normal
control. Moreover, the elevation in CPK
levels observed with native Echis
pyramidum venom (14pg/50ul) was highly
significant compared to the 1.5 kGy vy
irradiated venom as well. These results
indicate a decrease in the myotoxicity of the
y irradiated Echis pyramidum venom.
Gutiérrez and Lomonte (1995) reported that
myotoxic effect of venoms of the genus
Bothrops is particularly important, not only
because it may lead to permanent tissue
loss, disabling the victim, but also because
it may induce severe cutaneous lesions on
the animals chronically exposed to the
venom during the immunization process.
Souza et al. (2002) investigated the ability
of gamma radiation from ®Co (2 kGy) to
attenuate the toxic effects of Bothrops
jararacussu venom on mouse
neuromuscular preparations in vitro. It was
concluded that ®°Co gamma radiation is
able to abolish both the paralyzing and the
myotoxic effects of Bothrops jararacussu
venom on the mouse neuromuscular
junction. These findings support the
hypothesis that gamma irradiation could be
an important tool to improve antisera
production by reducing toxicity while
preserving immunogenicity.

Irradiation of crotoxin was shown to result
in its aggregation and generation of low
molecular weight breakdown products
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(Nascimento and Rogero 1995). The
aggregates presented no toxicity, no
phospholipase activity and no ability to
promote creatine kinase (CPK) release into
muscle tissue.

Histological analysis of gastrocnemius
muscles subjected to native Echis
pyramidum venom revealed a large number
of muscle fibers drastically affected by the
formation  of  dense  clumps  of
hypercontracted myofibrils alternating with
areas of cytoplasm apparently devoid of
myofibrils. On the other hand, histological
analysis  of  gastrocnemius  muscles
subjected to vy irradiated venom revealed a
large number of fibers with normal
appearance and only few muscle cells
presenting edema in the connective tissue.
Injection of a sublethal venom dose in rats
produced severe degeneration of muscle
fibers and loss of striations, also,
hemorrhage and extravasated red blood
cells were seen in between the myocardial
bundles as recorded for several venoms by
Tu and Homma (1970), Rahmy et al.
(1995a & b) and Hanafy et al. (1999). In
the present work the hemorrhage observed
in between the muscle receiving the native
venom may be due to increased
intravascular tension or venous congestion
(Willoughly, 1960).

Collectively, the present data support the
conclusion that gamma radiation is an
effective  venom-detoxification ~ method
which could help solve the chronic
problems of anti ophidic sera production.
Results from the double immunodiffusion
test revealed a similar reactivity for native,
1 kGy, 1.5 kGy and 3 kGy vy irradiated
Echis pyramidum venoms against a
commercial polyvalent Egyptian antivenin.
The visible lines obtained in the
immunodiffusion reactions were identical
and join smoothly at the corners, indicating
that there was no change in their antigenic
reactivity. These results demonstrate that
the ability of the venom antigens to react
with its corresponding antibodies was
maintained in spite of being exposed to
radiation doses of 1 kGy, 1.5 kGy and 3
kGy.

The recorded results are in agreement with
those concluded by Shaban et al., (1996).
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They indicated that there was no change in
antigenic  reactivity  with  antibodies
determinants. Also Shaban (2003) reported
that immunodiffusion studies revealed
identity between y irradiated (15 kGy) and
native Naja haje and Cerastes cerastes
venoms since the antigenic response was
not changed as judged by the capacity of
irradiated venoms to react with horse
polyvalent antivenin. Moreover, Bennacef-
Heffar and Laraba-Djebari (2003) showed
that the effect of gamma irradiation on the
venom of Vipera lebetina (one of the two
widespread snakes in Algeria). Vipera
lebetina venom was irradiated with two
doses of gamma rays (1 and 2 kGy) from a
®Co source, and the venom's toxic,
enzymatic, and structural properties were
analyzed. Intraperitoneal injection of the
irradiated venoms (100-500 pg/20 g mouse
body mass) revealed a significant decrease
in its toxicity. Irradiated venoms with 1 and
2 kGy doses were four and nine times less
toxic, respectively, than the native venom.
Moreover, the caseinolytic, amidolytic,
esterasic, and coagulative activities venom
were reduced following irradiation only
phospholipase A, activity was abolished in
the irradiated venom with a dose of 2 kGy.
Both chromatographic and electrophoretic
profiles of the irradiated venom were
drastically changed as compared with that
of the native venom. The gamma rays
detoxified venom was then used for active
immunization, and the presence of antibody
in the immune sera was detected by ELISA.
The immunogenic properties of the
irradiated venom were preserved and the
antisera obtained were able to neutralize the
toxic effect of Vipera lebetina native
venom. These results indicate that
irradiation of Vipera lebetina venom with a
dose of 2 kGy can promote a significant
detoxification while keeping the
immunological properties intact).
Irradiation of Vipera lebetina venom with a
dose of 2 kGy can promote a significant

detoxification while keeping the
immunological properties intact.
Furthermore, Nascimento et al. (1998)

reported that ionizing radiation is able to
detoxify several venoms, including snake
Venoms, without affecting their



Influence of ....

immunogenic  properties  significantly.
However, Kume and Matsuda (1995),
studying the radiation induced changes in
the structural and antigenic properties of
egg albumin and bovine serum albumin,
suggested that the main part of
conformation-dependent antigenic
structures  (conformational epitopes) s
easily lost Dby radiation, but some
antigenicity, which is mostly due to the
amino acid sequence-dependent antigenic
structures (sequential epitopes) remains,
even at high doses.

Finally, both antivenins recognized Echis
pyramidum venom when submitted to
protein blotting, but the anti 1.5 kGy vy
irradiated venom show a higher intensity
bands than the antivenin raised against
native Echis pyramidum venom. In spite of
has less neutralizing activity (native
neutralize 50 LD 5y 1.5 kGy v irradiated
neutralize 40 LD ), this indicate that
antibodies were formed not only for toxic
fraction but also for non toxic fraction.
These results agree with those of Clissa et
al. (1999) who reported that antivenin
raised against the native venom and the 2
kGy vy irradiated venom recognized equally
all the bands present on the native Crotalus
durissus terrificus venom, but the ELISA
titre of recognition for each toxin was
higher for the serum anti-2 kGy v irradiated
venom than for the serum anti-native
venom. In order to ensure that the
improvement in immunogenicity of 2 kGy y
irradiated venom was due to the presence of
aggregates and not to minor amounts of
intact proteins left after irradiation, they

produced an antiserum against native
Crotalus  durissus terrificus  venom
following an immunization protocol in

which the amount of intact protein injected
was similar the amount of intact protein
present in the 2 kGy vy irradiated venom.
The antiserum obtained in this way had a
low ELISA titre and low neutralizing
ability (Clissa et al. 1999).

In conclusion irradiation of the whole Echis
pyramidum venom with 1.5 kGy reduced
its lethality 12.7 times while a higher dose
of radiation (3 kGy) destroyed practically
all the venom toxicity though keeping its
immunogenicity. However, the 1.5 kGy
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dose was shown to be the best radiation
dose to promote wvenom detoxification
without  significantly  affecting its
immunogenicity. Thus, our present results
confirm the conclusion that y radiation is a
suitable way to detoxify the Echis
pyramidum venom without affecting its
immunogenicity provided that a proper
dose is used.

Moreover, these neutralization studies on
the antivenin raised against the 1.5 kGy y
irradiated venom demonstrate the ability of
the detoxified venom to be used as an
alternative to crude venom in immunizing
horses even in the initial doses of
immunization before immunity build up.

References

1. Abu-Sinna G, Abdel-Aal A, Al-Zahaby A S
and Soliman N A (1992). The effect of
Cerastes cerastes venom on aldolase, lactate
dehydrogenase and isocitrate dehydrogenase
activities of the serum and tissues of the white
rat. Proc. Zool. Soc., 23:25-27.

2. Abdel-Aal A (1998). Effect of Cerastes
cerastes venom on some biochemical
parameters in  serum and urine of rats. J. Egypt.
Ger. Soc. Zool., 26 (A):41-58

3. Abdel-Aal A, Abu-Sinna G, Al-Zahaby A S,
Abdel-Baset A and Soliman N A (1992). The
effect of Cerastes cerastes venom on the protein
and lipid of the white rats. J Egypt Germany
Soc. Zool., 9:137-148.

4. Abdel-Nabi I M (1993). Effect of crude
Cerastes cerastes venom and fraction B on the
clinical parameters of white rat. J Egypt. Ger.
Soc. Zool., 10 (A):315-326.

5. Abdel-Nabi I M and Rahmy T R (1992).
Influence of the venom of the snake Echis
carinatus on the structure and function of the
hepatic tissues of white rat. J Egypt. Ger. Soc.
Zool (C)., 171-187.

6. Abu-Sinna G, Al-Zahaby A S, Abdel-Aal A,
Abdel Baset, A. and Soliman, N A (1993). The
effect of the viper Cerastes cerastes venom and
venom fractions on carbohydrate metabolism.
Toxicon, 31:791-801.

7. Aguiyi J C, Guerranti R, Pagani R,
Marinello E. (2001). Blood chemistry of rats
pretreated with Mucuna pruriens seed aqueous
extract Mp 101 UJ after Echis carinatus venom
challenge. Phyto ther Res., 15 (8): 712-4.

8. Artashes V A and Silva, V A (2006).
Histopathological changes induced by the
venom of the snake Vipera raddei (Armenian



Adel EI-Missiry ....et al

adder). Toxicon,
47 (2):141-143.

9. Baride M, Jain S D and Gaitonde B B
(1980). Biochemical studies on toxoids of
venoms of poisonous Indian snakes. Indian. J
Med Res., 72: 571-576.

10.Bennacef-Heffar N and Laraba-Djebari F
(2003). Evaluation of the effect of gamma rays
on the venom of Vipera lebetina by biochemical
study. Can. J. Physiol. Pharmacol./Rev. Can.
Physiol. Pharmacol., 81 (12):1110-1117.
11.Cliss PB, Nascimento N, Rogero J R,
(1999). Toxicity and immunogenicity of
Crotalus durissus terrificus venom treated with
different doses of gamma rays. Toxicon, 37
(8):1131-1141.

12.Correa M M, Sampaio S V, Lopes R A,
Mancuso L C, Cunha O A, Franco J J and
Giglio J R (1997). Biochemocal and
histopathological alterations induced in rats by
Tityus serrulatus scorpion venom and its major
neurotoxin Tityustin - 1. Toxicon, 35 (7):1053-
1067.

13.Costa L M, Takeda A K, Barbosa S F C,
Berra J A P, Adelina M G F, Soerensen B,
Pinto, J R, Vancetto, M D C (1985). Study of
immune response in horse immunized with
Crotalus durissus terrificus, in natura,
submitted to formaldehyde treatment and
thermic action. Vacinas Soros 1:24-29.
14.Daniel J P, Heneine L D G, Tavares C P A,
Nascimento M C S and Heneine | F (1987).
Generation of protective immune sera by
Crotalus durissus terrificus venom detoxified
by controlled iodination. Braz. J. Med.
Biol.Res., 20:713-720.

15.Drury R A B and Wallington E A (1976).
Haematoxylin and eosin stain technique.
Carlaton's Histological Technique, 4" ed.,
Oxford University Press, London, New York,
Toronto 128-129.

16.Fernando C, Jose M G, Bruno L and Luis C
(1989). Histopathological and biochemical
alterations induced by intramuscular injection of
Bothrops Asper venom in mice. Toxicon, 27
(10):1085-1093.

17.Freitas T V and Fr'ezard F (1997).
Encapsulation of native crotoxin in liposomes: a
save approach for the production of antivenom
and vaccination against crotalus durissus
terrficuus venom. Toxicon, 35:91-100.
18.Gallacci M, Nascimento N, Rogero J R and
Vassilieff V'S (2000). Influence of temperature
upon effects of crotoxin and gamma-irradiated
crotoxin at rat neuromuscular transmission.
Toxicol. Lett 114:77-80.

19.Gutiérrez J M and Lomonte B (1995).
Phospholipase A, myotoxins from Bothrops

- 330 -

snake venoms. Toxicon, 33:1405-1424.
20.Hanafy M S, Rahmy N A and Abd El-
Khalek, M. M. (1999). The dielectric properties
of neutron irradiated snake venom and its
pathological impact. Med. Biol., 44:2343-2364.
21.Harper C, Harold A, Victor WR, Odwell B
and Peter A (1977). Review of physiological
chemistry 16™ ed. International standard Book
number 0.87041-0.34-2.Los Altos, California,
94022 p 456-462.
22.Harrison R A, Hasson S S, Harmsen M,
Laing G D, Conrath K and Theakston R D G
(2006).  Neutralisation of venom-induced
haemorrhage by 1gG from camels and Ilamas
immunised with viper venom and also by
endogenous, non-IlgG components in camelid
sera. Toxicon, 47 (3):364-368.
23.Henry R J (1974). Clinical chemistry,
principles and techniques, 2™ Edition, Harper
and row. P525.
24.Hering F S, Jurea M, Vichi F L, Azevedo-
Marques, M. M. and Cupo, P. (1993).
Reversible cardiomyopathy in patients with
severe scorpion envenoming by Tityus
serrulatus: evolution of enzymatic, electron
cardiographic and echocardiographic
alterations. Am. Trop. Paediatr.,13: 173-182.
25.1FCC (1980): Measurement of Lactate
dehydrogenase in serum. Journal of Clinic
Chemistry Clinical Biochemistry 18:521.
26.Kadryov | K (1987). An electron microscope
study of adrenal cortex in rats envenomated by
middle Asian gurza venom (Viper lebtina).
Toxicon, 16: 673.
27.Kume T and Matsuda T (1995). Changes in
structural and antigenic properties of proteins by
radiation. Radiat. Phys. Chem., 46:225-231.
28.Merchant M R, Khanna U B, Almedia A F,
Acharya V N and Mittal B V (1989).
Clinicopathological study of acute renal failure
following Viperine snake bite. Assoc. Physicans
India., 37:430-433.
29.Metzler D E (1977). Biochemistry. The
chemical reactions of living cells. Academic
Press, New York. Harper.
30.Millon G S, Corbert JJ, and MC Teer P M
(1986): Introduction to Stati-6-Stics 3" edition
D.C. Healthy and company, Canada.
31.Mohamed A H, Fouad S, El-Asmar M F,
Abdel-Aal A, Hassan A, Zahran F and Abbas N
(1981). Effects of several snake venoms on
serum and tissue transaminases, alkaline
phosphatase and lactate  dehydrogenase.
Toxicon, 19:605-609.
32.Moroz C, Goldblum N and DE VRIES A
(1963). Preparation of Vipera palestinae
antineurotoxin using carboxymethylcellulose-


http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5178&_auth=y&_acct=C000058889&_version=1&_urlVersion=0&_userid=3672853&md5=c116881e3e3604ec3e4deb3773a4d926
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235178%232006%23999529997%23615573%23FLA%23&_auth=y&view=c&_acct=C000058889&_version=1&_urlVersion=0&_userid=3672853&md5=60cd32546991c4ae6b6bb7151c0e7252
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TCS-3WJ7T78-N&_user=4327937&_coverDate=08%2F31%2F1999&_fmt=full&_orig=browse&_cdi=5178&view=c&_acct=C000052384&_version=1&_urlVersion=0&_userid=4327937&md5=1e1fa0ebc8b1c088911039aa96d51d31&ref=full#bb5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Clissa+P%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22do+Nascimento+N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Rogero+JR%22%5BAuthor%5D
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5178&_auth=y&_acct=C000058889&_version=1&_urlVersion=0&_userid=3672853&md5=c116881e3e3604ec3e4deb3773a4d926

Influence of ....

bound neurotoxin as antigen. Nature, 200: 697-
698.

33.Murata Y, Nishikawa A K, Nascimento N,
Higashi H G Dias Da Silva W and Roger J R
(1990). Gamma radiation reduces the toxic
activities of Crotalus durissus terrificus venom
but does not affect their immunogenic activities.
Toxicon, 28:617.

34.Nascimento N and Rogero J R (1995).
Detoxification of snake venom using ionizing
radiation. J. Venom. Anim. Toxins., 1. (1).
35.Nascimento N, Seebart C S, Francis B,
Rogero J R and Kaiser | 1 (1996). Influence of
ionizing radiation on crotoxin: biochemical and
immunological aspects. Toxicon, 34:123-131.
36.Nascimento N, Spencer P J, Andrade H F,
Guarnieri M C, and Rogero J L (1998). Effects
of gamma radiation on snake venoms. Radiation
Physics and Chemistry, 52 (1-6): 665- 669.
37.0mran M A and Abdel Rahman M S (1992).
Effect of scorpion Leiurus quiquestriatus
venom on the clinical chemistry parameters of
the rat. Toxicol. Lett., 61:99-109.

38.0mran M A, Abdel Nabi | M and EI Naggar
M H (1997): Serum Biochemical and Hormonal
parameters for the toxic effects of Egyptian
Corba (Naja hage) envenomation. J. Nat.
Toxins, 6:69-83.

39.0uchterlony O (1945). In vitro method for
testing the toxin production capacity of
diphtheria bacteria Acta Path. Microbiol. Scand.
25:186.

40.Patton C J and Crouch S R (1977). Sprctro
photometric and Kinetics investigation of the
berchelot reaction for the determination of
ammoniea Anal. Chem. 49:464-4609.

41.Rahmy T R and Hemmaid K Z (2000).
Histological and histochemical alteration in the
liver following intramuscular injection with a
sublethal dose of the Egyptian Cobra venom. J.
Nat. Toxins, 9:21-32.

42.Rahmy T R and Hemmaid K Z (2001).
Prophylactic action of garlic on the histological
and histochemical patterns of hepatic and
gastric tissues in rats ingected with a snake
venom. J. Nat. Toxins, 10:137-165.

43.Rahmy T R, Ramadan R A, Farid T M and
El-Asmar M F (1995a). Actions of Cobra
venom on cardiac muscles of rats. J. Egypt. Ger.
Soc. Zool. 17:235-250.

44,Rahmy T R, Ramadan R A, Farid T M, El-
Asmar M F (1995b). Renal lesions induced by
Cobra envenomation. J. Egypt. Ger. Soc. Zool.
17:251-271.

45.Rahmy T R, Tu A T, El-Banhawy M, ElI-
Asmar M F and Hassan F M (1992).
Cytopathological effect of Cerastes cerastes
(Egyptian sand viper) venom and its

-331-

hemorrhagic toxin on liver and kidney. An
electron microscopic study. J. Nat. Toxins,
1:45-58.
46.Rec. GSCC (1972): Alkaline phosphates
determination method is based on the
recommendations of the "German Society for
Clinical Chemistry" (GSCC). J. Clin. Chem.
Clin. Biochem. 10:182-193
47.REC GSCC (1978): Serum Creatine Kinase
determination method is based on the
recommendation of " German Society for
Clinical Chemistry (GSCC). J. Clin. Chem.
Clin. Biochem., 8:658.
48.Reitman A and Frankel S (1957): A
Colorimetric method for the determination of
serum glutamic pyruvic transaminase American
Journal of Clinical Pathology 28:56.
49.S'anchez E F, Freitas T V, Ferreira-Alves D
L, Velarde D T, Diniz M R, Cordeiro M N,
Agostini-Cotta, G. and Diniz, C. R. (1992).
Biological activities of venoms from South
American snakes. Toxicon, 30:95-103.
50.Sant S M, Tembe V S, Salganokar D S and
Purandare N M (1974). Lesions produced by
Echis carinatus venom in experimental
animals. Postgrad. Med., 21:36-47.
51.Shaban E A and Hafez M N (2003). Ability
of gamma-irradiated polyvalent antivenin to
neutralize the toxicity of the Egyptian Cobra
(Naja haje) venom. The Egyptian Journal of
Hospital Medicine, 13:135-152.
52.Shaban E A, Ahmed A A and Ayobe M H
(1996). Gamma-irradiated of egyptian Cobra
(Naja haje) venom. The Journal of the Egyptian
public health association. Vol. 21: 257-271.
53.Reed LJ and Muench H (1938): Simple
method of estimating 50% end points.
Am.J.Hyge. 27:493-497.
- Skalka M and Antoni F (1970). Effect of
radiation on the biological properties of
proteins. In: Radiation Sensitivity of Toxins and
Animal Poisons, 1969, Bangkok. Proceedings of
a Panel Bangkok. 19-22 May, 1969.
International Atomic Energy Agency, Vienna
1-11.
54.Sofer S, Shahak E, Slonim A and Gueron M
(1991). Myocardial injury without heart failure
following envenomation by the scorpion
Leiurus quinguestriatus in children. Toxicon,
29:382-385.
55.Souza D F A, Spencer P J, Rogero J R,
Nascimento N, Dal Pai-Silva M and Gallacci M
(2002). °Co gamma irradiation prevents
Bothrops jararacussu venom neurotoxicity and
myotoxicity in isolated mouse neuromuscular
junction. Toxicon, 40 (8):1101-1106.


http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5543&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=3a2469c6d0f04947e5a7745df59ffc98
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5543&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=3a2469c6d0f04947e5a7745df59ffc98
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6TCS-3WJ7T78-N&_user=4327937&_coverDate=08%2F31%2F1999&_fmt=full&_orig=browse&_cdi=5178&view=c&_acct=C000052384&_version=1&_urlVersion=0&_userid=4327937&md5=1e1fa0ebc8b1c088911039aa96d51d31&ref=full#bb15
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5178&_auth=y&_acct=C000058889&_version=1&_urlVersion=0&_userid=3672853&md5=c116881e3e3604ec3e4deb3773a4d926

Adel EI-Missiry ....et al

Szasz G and Busch E W (1979). Abstract
presented at 3 Eur. Conger. Clin. Chem.,
Brighton/UK. 3-8.

56.Tembe V' S Sant, S M and Purandare N M
(1975). A clino-pathologic study of snake bite
cases. Postgrad. Med., 21:36-47.

57.Tietz N W (1976). (ed) Fundamentals of
clinical chemistry Saunders, W. B., Co,
Philadelphia.

58.Towbin H, Staehelin T and Gordon J (1979).
Electrophoretic transfer of proteins from
polyacrylamide gels to nitrocellulose sheets:
procedure and some applications. Proc. Natl.
Acad. Sci., (USA) 76:4350-4354.

59.Tu A T (1991). Tissue damaging effects by
snake venom hemorrhage and myonecrosis. In
Handbook of Natural Toxins, 5, Tu, A. T., Ed.,
New York: Dekker, 297-347.

-332-

60.Tu AT and Homma, M. (1970). Toxicologic
study of snake venom from Costa Rica. Toxicol.
Appl. Pharmacol., 16: 73-78.

61.Willoughly D A (1960). Pharmacological
aspects of the vascular permeability changes in
the rats intestine following abdominal radiation.
Br. J. Radiol., 33:515-519.

62.Yaguchi T, Ueda Y and Ishitobi F, (1996).
Clincopathological study of the renal damage
caused by mamushi snake (Agkistrodan
biomhoffi) venom and effects of cepharanthin
against it in mice. Dokkyo. lgakks Zasshi, 11:
127-141.

63.Yongming B, Pengchena B, Liji J, Wang H,
Qing Y and Lijia A (2005). Purification,
characterization and gene cloning of a novel
phospholipase A, from the venom of
Agkistrodon blomhoffii ussurensis.
Biochemistry and cell Biology, 37:558-565.



Influence of ....

lad) slady) il A 4 gaad) duiliasl) g e Liall <l il dd o
e g

* yaall ve ilhias sl JUe | dilne deae 400l *Lulll e deal

s (e daals bl L Gkl el S e *
s (e Aaala o slall A0S ok
A, Al A — Ll L 5l 535 5 gand (e gl S pallbook

Ll aus Gy yeis e lial) Aalill (e Jlad 5 dpanall Lalill (e el Cosmazan s jpumat ) Caad) 138 Cangy
Balaal) Juae¥! juaad 8 4aladind alal) gladY) Ay j2l

e Al gl anall aladiial (e Al 5 3 soall Ala s ol puaill Al 50 e Canll 1aa Jaidl 38
adl adl

Gl Y (8 Juaall juiand 8o jlial iy Al o graaall aull alasiinl &5 LS

D Y Al adli g

o ool manil B0l ) e ) 3 38 Aill o3 () 5 27.79 pg Jiad Ay pad) dall dpas e e o 2ag L]
D6 U0353.23 pg Gpendl il 1.5 kGy Lieledl Ao aladin

Lghaall (8 | aladl g led¥) aladinly Lo liad) clivall (& s Y 4ol Caaa gl g0 all JLEENI 4 503 2
AL\LC}AAAMJS&AD)ALL)K&A‘}@LS@GM‘

e dlzaal) Jeaall (o JS o geilinl) Cona gl anall il s Aalaa (a8 oo lial) aakall HLEAY dandlly 3
O 5 A8l il S el Balma el e ol simy A a0 gl pd il ol g4l
LS o bl sla¥) duS 3 358 llia

(ALT &AST) el 4B 28l oy 330 0 a5 281 Cailda g als (e A gaa) e el il dpills 4
G jlie Lol sl dleleall de ganall & diban) AV cil3 Bl ) <aa) § 38 (g i) jilans gall Lal

15 KGy gladV daziall de sanall 5 ddajlall de sanally

Adaliall de sanall 4 lie duilaan) AV 3 Caund dradiall e ganal) b 33 3l

5 gl (8 5o S0 ol o f 88 20 il g Al g Ay on) Al il Al Ll 5

de ganall g ihajlall de senall 45 jlia LoV sl Aeleall de ganall 8 dplian) AV cild cpasly S
Ao sanally 4 jlaally dglian!) Y2 ld Cuad drndiall e senal) 83345 5 1.5 KGY g ladilly daniiall
A e Ay ) dall and el Sl e JB alad) apeill 1) ddalizal)

DS 0l S w5 s g e SN g i) il it 5 Al (g A gaad) AilaasSl) ol il iy 6
L ,lae LoV ally dlalrall de ganall & dlaan) AV I3 3aly ) ol ) 38 (o ol oo 3V 4Ll
olal) gl 13| laal i ) Jawti A 1.5 KGY g leiilly dxniiall Ao sanall 5 ddailiall de sanally
Al e Ay el Al and cand) 0N (e B

A0 38 DU ol S 3 G sl U QasesSp siulal) dlime. e Ay jall Al and and) 007
ddajliall de sanally 45 5lie LoVl anll Alalaall de ganall 8 dibian) AV <uld a3l 228 il 5 Lo 30
Ao panally 4 )lially dlan) il il Jad ol dradiall de ganall ) 1.5 KGy gladlly daniiall 4o sandl)

SOl e Ay pall ) and ) e JIB alad) apeill 1) dadizall

-333-



Adel EI-Missiry ....et al

g lad VL wadiall audl 5l o) ) gl Cona gl S Sl Can i€ 5 jiulall dliae ) gealy Layl
e sanall e (35S O AS ia Ay pall Al and LY aud) aladinl e S Juadl S 1.5 KGy (ola
Adadbl

) LAl Aalae i) o il Caaa ol Gl SV 8 Ay gl Al aud Slias Jeas ppanil 4y 8
U i jeasdl Jeadll ) 1.5 KGY (oaladl £ ladVl dlaall de ganall 5 L) andly dalaall (yric sanall
e 3ali (e 1.5 KGy (solall g lailly adiall sl s 8 jumsall Joaal) Ly S5 (5 by La¥)

a3 o OSar s A adl Aall o ae Q) (8 1.5 KGy duelai¥ ) de jall of Al jall oda gl 5l
ClS Lagin ) 5 andiall anall 5 Lo andl (0 Joan yrand (Sl il 5 Lpeliall clivally Ladind 5 dpand)
Lal) s g A 0 pal g Jlad Jome ppaandl J ) Gin 8 o smaall anall aladiind) (S 13 4 slasia Ly i

EWgH

-334 -



