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Abstract:Cerastes cerastes is the most abundant venomous snakes of the North Africa,
envenoming by it inflicts local tissue damage, hemorrhage and causing severe systemic
toxicity that usually lead to victim death. Therefore, the present study aimed to evaluate
the toxicity of Cerastes cerastes venom on male albino rats and the ameliorative and
prophylaxis role of Alkanna orientalis extract against venom toxicity. Forty-eight adult
male albino rats (180+200g) were divided into 6 groups. Group | injected intraperitonial
with physiological saline (100pul). Group Il with Alkanna orientalis extract (250mg/kg/BW).
Group Il was injected with 1/10 LDso of Cerastes cerastes venom (0.435mg/kg/BW).
Group IV injected with Cerastes Cerastes venom (0.435mg/kg/BW) then immediately with
Alkanna orientalis extract. Group V was given Alkanna orientalis extract orally
(250mg/kg/b.wt) then after 2 hours injected with Cerastes cerastes venom (0.435
mg/kg/BW) Group VI was injected with Cerastes cerastes venom then was injected
immediately with antivenom immunoglobulin (300ul). Group Il showed a significant
increase (p<0.001) in serum aspartate transaminase, alanine transaminase, alkaline
phosphatase and total &direct bilirubin as well as a significant decrease(p<0.001) in
plasma prothrombin and partial thromboplastin concentration, plasma albumin, total
protein, serum cholinesterase, hemoglobin, red blood cells and platelets count as
compared with control group. In addition, it resulted in internal abdominal cavity
hemorrhage. While, group Il did not show any significant change in all previous
parameters. As well as, Alkanna orientalis extract when given intraperitonial immediately
or orally 2 hours before Cerastes cerastes venom as antidote, it minimize the alterations
of hematological, biochemical parameters and the internal hemorrhage. By comparing
groups IV and V with group VI, we found out that Alkanna orientalis extract could be
considered more effective antidote than antivenom immunoglobulin for Cerastes cerastes
venom toxicity. In conclusion, Alkanna orientalis extract showed a new therapeutic and
prophylaxis agents against Cerastes cerastes venom toxicity.
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Introduction

Snake’s envenomation has been reported as an
important social and medical serious problems in
the snakes natural habitat, up to 1.8-2.5 million
victims occurred per a year with about 100,000
125,000 mortality occurred annually and more
than 100,000 of victims are suffering from severe
complications, which can lead to amputation of the
attacked part (1). In Egypt, 1000-10,000
incidences of snake’s envenomation per year with
about 11-100 death cases annually (2). Cerastes
cerastes (the Egyptian desert horned viper)
showed a widely distribution also, it can be
considered as the most dangerous vipers of the
Middle East and North Africa (3).

Cerastes cerastes vipers envenoming was
documented to cause prominent local tissue
damage, that results in the disruption of the extra
cellular matrix and the basement membrane
covering the body vessels and blood capillaries
which responsible for rapid discharge of target-
specific toxins (4). Kebir-Chelghoum and
Laraba-Djebari (5) reported that the venom able
to induce cell toxicity that change the
membrane permeability resulting in disch-
arging of the internal cell contents, oxidative
stress as well as, it cause an indirect
inflammatory response. Therefore, the usage of
anti-inflammatory and antioxidant drugs may
be important in the treatment of bitted victims.
In addition, cerebrovascular complications and
neuromuscular paralysis previously docume-
nted as a neurological toxic effect of snakebites
(6).

Although the antivenom can neutralize the
venom and prevent further damage it cannot
restore the damage that was already occurred (7).
Therefore, it is very important to find out new
natural or artificial venom inhibitors, which able to
complement the antivenom action especially, in
restoring the local tissue damage (8). Proteins,
antioxidants, glycosaminoglycans, polysacchari-
des, flavonoids and alkaloids considered as venom
spreading factors inhibitors (9). The usage of
medicinal plants was the policy of the World
Health Organization (WHO) since 1970. Plants
and herbs considered as pharmacological
ingredient sources that provide about 25% of
drugs that recently used (10). Because of the

low cost of traditional medicinal plants, it is
widely used for diseases treatment in countries
with low-income populations (11).

Boraginaceae family consists of several shrub
plants which abundant in mild and tropical regions.
It is classified into 200 genus and 2000 species,
most of these plants have important medicinal
effects. Flowers, stems, roots and leaves of them
are used for medicinal purposes (12).
Boraginaceae was reported as an antidote for
some shakebite such as, Argusia  Argentea
methanolic extract is effective in Trimeresurus
Flavoviridis bites (13). Carmona retusa, whole of
the plant was used as antidote paste for Dabois
russelii bites (14). Rosmarinic acid from
methanolic extract of cordial verbenacea is
effective against B. Jararacussu (15).

Boraginaceae, especially Alkanna orientalis
and Echium humil, contain valuable amounts of
gamma-linolenic acid (GLA), alpha-linolenic
acid (ALA) and stearidonic acid (SDA) in
addition to rosmarinic acid (RA). These
substances have a potent antioxidant and anti-
inflammatory effect thus; they can restore the
toxic effect of Cerastes cerastes venom (16-
18).

Alkanna orientalis (Boraginaceae) is
considered a rich source of RA that acts as
antioxidant, anti inflammatory, anti mutagen,
antibacterial, and antiviral activities (19). The
inhibitory activity of RA against snake venom
phospholipases A2 from Cordia verbenacea. as
well as, the interaction between RA and
phospholipases A2, by using crude venoms and
purified phospholipases A2 of B. jararaca was
reported by Ticli et al. (20). The hemorrhagic
snake venoms are known to be metallopro-
teinases, and their mechanism of action would
be different from that of phospholipases A2.
Accordingly, it is interesting that RA inhibits
both metalloproteinase and phospholipases A2
(20). On the same pattern, El Sohly et al. (21)
documented the first report on flavonols from
aerial parts of Alkanna orientalis. Flavanoids
are one of the foremost plant components that
work against PLA, and lipooxygenase, they
possess anti inflammatory, anti hepatotoxic,
anti allergic, antitumor and enzyme inhibiting
properties. Flavanoid weakly inhibits the group
| PLA, from Naja naja and strongly inhibits the
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group Il PLA2 from Vipera (22). Hence, this
study was designed to clarify the ameliorative
impact of Alkanna orientalis extract in
comparison with antivenom immunoglobulin
against Cerastes cerastes toxicity.

Material and methods
Experimental animals

Male albino rats (n=88), weighing 180-200
gm, were obtained from the Animal house, Faculty
of Science, Zagazig University. The animals
settled in plastic cages, fed a standard diet and
water. Exposed to a 12 h light/dark cycle, and
maintained at a laboratory temperature of 22+2°C.
The rats quarantined for 15 days before the
experiments. All Institutional and National
Guidelines for the care and use of animals were
followed.

Cerastes cerastes venom

Twenty-five Cerastes cerastes vipers
collected from New Valley (El Kharga), settled
in plastic cages at physiology lab in the desert
research centre. They were milked by allowing
these vipers to inject its venom through a rubber
into a small beaker, and then the venom was
rapidly frozen in liquid nitrogen until it was
used in the study.

Cerastes cerastes venom LDsg

LDso of Cerastes cerastes venom was
determined according to the method described
by Ramakrishnan (23). A total of 40 adult male
albino rats were divided into 5 groups (gp 1-V),
injected intraperitonial (i.p.) with Cerastes
cerastes venom at dose of 2.0, 3.0, 4.0, 5.0, 6.0
mg/kg/BW for each group, respectively. Dead
and alive rats in each group 24 hours post
injection were recorded. The calculated LDso
was 4.35 mg / kg/BW according to Log LDso =
log LD next below 50% + log increasing factor
X proportionate distance. The proportionate
distance = [(mortality at dilution next above
50%)-50%] / [(mortality next above 50%)-
(mortality next below 50%)].

Alkanna Orientalis extraction

Alkanna Orientalis extract was prepared
according to Sukhdev et al. (24) method for

intraperitonial administration. Alkanna
Orientalis plant obtained from Saint Katherine,
South Sinai, Egypt, where it grow, and then it
was left in air for drying without direct sun heat.
After drying, the plant was grinded then
immersed in 70% ethyl alcohol for 4 days. The
extract filtered and concentrated at room
temperature. The dried extract was stored at 4°C
until using.

Antivenom

Antivenom immunoglobulin was obtained
from VACSERA CO.,Agouza .Giza, Egypt.

Animal treatment schedule

The period of this study is 2 hours after
Cerastes cerastes venom injection, as acute
dose and in group Il rats were sacrificed after
2 hours of Alkanna orientalis extract injection.

A total of 48 Male albino rats were divided
into six groups (n=8/group), as the following:

Group | (control group): rats were injected
(i.p.) with 100ul of 0.09% physiological saline
Group Il (Alkanna orientalis treated group):
rats were injected (i.p.) with Alkanna orientalis
extract (250 mg/kg/BW) dissolved in 100l
distilled water. Group Il (Cerastes cerastes
venom treated group): rats injected (i.p.) with
Cerastes cerastes venom (0.435 mg/kg BW)
that represent 1/10 LD so, dissolved in 100ul of
0.09% physiological saline. Group IV
(Cerastes cerastes venom + Alkanna orientalis
extract) group: rats injected (i.p.) with 1/10 LD
so Cerastes cerastes venom (0.435mg/kg/BW)
dissolved in 100ul of 0.09% physiological
saline then, immediately injected (i.p.) with
Alkanna orientalis extract (250 mg/kg/BW)
dissolved in 100 pl distilled water. Group V (a
prophylaxis group): rats were given Alkanna
orientalis extract orally (250 mg/kg/BW) then
after 2 hours were injected (i.p.) with 1/10 LD
s0 Cerastes cerastes venom (0.435 mg/kg BW)
dissolved in 100ul of 0.09% physiological
saline. Group VI (Cerastes cerastes venom +
antivenom): rats were injected (i.p.) with
1/10LD so of Cerastes cerastes venom (0.435
mg / kg/BW) dissolved in 100 ul of 0.09 %
physiological saline, then were immediately
injected (i.p.) with 300 pl of antivenom
immunoglobulin.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Ramakrishnan%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=27175354
http://www.toxinfo.org/antivenoms/Index_Product.html#EGYPT_VACSERA
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Blood sampling

Rats of each group were sacrificed after 2
hours of Cerastes cerastes venom injection and
blood samples were collected in three sterile
tubes, two containing anticoagulant (sodium
citrate and EDETA) and one without
anticoagulant.. The serum separated from
clotted blood and used for the determination of
biochemical parameters, while, citrate and
EDETA tubes were used for determination of
plasma prothrombin/partial thromboplastin
concentration  and  blood  component
respectively.

Evaluation of some biochemical and
hematological parameters

Biochemical parameters carried out by
spectrophotometric (BT-260) analysis.
Estimation of Aspartate and alanin transami-
nase (ALT and AST) was performed according
to Reitman and Frankel (25). Alkaline
phosphatase (ALP) (26) and total protein and
albumin were detected (27). Total and direct
bilirubin, serum cholinesterase and plasma
prothrombin concentration (PT) & plasma
partial thromboplastin concentration (PTT)
were measured as previously measured (28-30).
Hemoglobin concentration (Hb) as well as,
determination of red blood cells (RBCs), white
blood cells (WBCs) and platelets count were
performed (31, 32).

Evaluation of internal hemorrhage in rat's
abdominal cavity

Rats in each group were sacrificed after 2
hours of Cerastes cerastes venom injection
then, the rats’ abdominal cavities were
examined for internal hemorrhage.

Statistical analysis

The obtained data were analyzed by the
statistical analysis software (SAS-2013 prog-

ram), for obtaining Mean values +standard
error. Subsequent multiple comparisons bet-
ween the different groups were analyzed by
Duncan’s multiple comparison tests (33),
values at (P<0.05) were considered significant
(34).

Results

Liver function parameters and
cholinesterase

Table (1) depicting the effect of Cerastes
cerastes venom and the ameliorative role of
Alkanna orientalis extract and antivenom on
some liver function parameters and cholines-
terase in the different groups. Rats that injected
with Cerastes cerastes venom (group IlI),
showed a significant increase (P<0.001) in
serum level of ALT, AST, ALP, total and direct
bilirubin, and a significant decrease (P<0.001)
in serum albumin, total protein and serum
cholinesterase as compared with control group
(group 1). While, Alkanna orientalis extract
(group 11) showed a non-significant effect in all
previous parameters after 2 h from injection of
it, as compared with control group.

Whereas, when Alkanna orientalis was
injected (i.p.) immediately after Cerastes
cerastes venom or given orally 2 hours before
Cerastes cerastes venom as a prophylaxis dose,
(groups IV and V, respectively), it was able to
ameliorate the hepatotoxic effect of the venom.
As it showed a significant decrease (P<0.001)
in ALT, AST, ALP, total & direct bilirubin and
a significant increase (P<0.001) in serum
albumin, total protein and cholinesterase as
compared with venom treated group. On the
same pattern, antivenom immunoglobulin
showed a significant ameliorative effect against
the venom when given (i.p.) immediately after
Cerastes cerastes crude venom injection.
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Table 1: Effect of Cerastes cerastes venom, Alkanna orientalis, antivenom and their combination on

some liver function parameters in male albino rats

Parameter Sroups
Group!l Group Il Grouplll GrouplV  GroupV  GroupVI P value
control AO Cc Cc+AO AO+Cc Cc+ Anti
ALT (UA) 12.87+0.55¢ 12.87+0.55¢ 40.5+0.55% 24.62+0.55% 23.57+0.55% 31.62+0.55" < o 001
AST (U1) 15.12+0.77¢ 14.87+0.77¢ 44.5+0.77% 29.37+0.77° 24.65+0.77¢ 34.87+0.77° < 0.001
ALP (W) 90.24+3.6° 88.57+3.6° 176.82+3.6% 104.8+3.6° 96.34+3.6¢ 112.36+3.6° < 0.001
Total protein (g/dl) 6.26+0.05% 6.21+0.05° 4.88+0.05¢ 5.85+0.05" 5.9+0.05° 5.51+0.05° < 0.001
Albumin (g/dl) 3.35+0.042 3.43+0.04° 2.75+0.04° 3.32+0.04% 3.39+0.042 3.23+0.04" <0.001
Total bilirubin (mg/dl)  0.88+0.04¢ 0.87+0.04¢ 1.81+0.04% 1.31+0.04* 1.23+0.04° 1.41+0.04® <0.001
Direct bilirubin (mg/dl) 0.3+0.02% 0.26+0.02¢ 0.59+0.02% 0.36+0.02% 0.43+0.02° 0.44+0.02> <0.001
Cholinesterase (U1) 3901+144% 4004+144°% 2145+1449 3545+144° 3568+144° 2592+144c <0.001

Indicated values were mean + SE. Means within the same row in each category carrying different letters were
significant at P<0.05. AO: Alkkanna orientalis extract; Cc: Cerastes cerastes; venom and Anti: antivenom

immunoglobulin.

Hematological parameters

Concerning to the effect of Cerastes cerastes
venom and the ameliorative role of Alkanna
orientalis extract and antivenom immuno-
globulin on hematological parameters (Table 2)
revealed that, group Il showed a significant
decrease in Hb level, RBCs count, platelets
count, prothrombin concentration and partial
thromboplastin concentration in comparison
with group I. Meanwhile, a significant increase
(P<0.001) in WBCs count was observed.
While, Alkanna orientalis extract (group II)
showed a significant decrease in WBCs count
and non significant effect in the other
parameters after 2 hours from (i.p.) injection of
it when compared with control group as shown
in Table (2). As well as, in groups IV and V

Alkanna orientalis was able to ameliorate the
hematological toxic effect of the venom. It
showed a significant increase in Hb level, RBCs
count, platelets count, prothrombin concen-
tration and partial thromboplastin concentra-
tions. In addition, it showed a significant
decrease in WBCs count when compared with
the venom treated animals (group II1). On the
same pattern, antivenom immunoglobulin
showed a significant ameliorative effect against
the venom when given (i.p.) immediately after
Cerastes cerastes crude venom injection. It
showed a significant increase in Hb level, RBCs
count, platelets count, prothrombin concentra-
tion and partial thromboplastin concentrations.
In addition, it showed a significant decrease in
WBCs count when compared with venom
treated group as shown in Table (2).

Table 2: Effect of Cerastes cerastes venom, Alkanna orientalis, antivenom and their combination on

some hematological parameters in male albino rats

Groups
Parameter Group | Group Il Group Ill  GrouplV  GroupV  Group VI Pvalue
control AO Cc Cc+ AO AO + Cc Cc + Anti
RBCs x 106/ mm3 5.3240.13% 5.35+0.13° 3.83+0.13° 5.45+0.13* 5.51+0.13* 4.66+0.13° < 0.001
Hb (mg\dl) 14.03+0.16% 13.98+0.16° 9.92+0.16° 14.07+0.16% 14.03+0.16% 13.03+0.16" < 0.001
Platelets x 103/ mm® 365154102 390+10°  50.12410° 321.12+10° 372.1+10° 247.62+10° <0.001
gng/f)xlw MM 405+0.19° 9.55+0.19° 14.57+0.19° 7.48+0.191 7.26+0.19 8.47+0.19° <0.001
PTT (Sec) 99.62+1.24° 99.87+1.24% 27.62+1.24° 87.5+1.24b 88.12+1.24° 47.0+1.24¢ < 0.001
37.25+0.85¢ 36.25+0.85¢ 53.5+0.85° 41.12+0.85¢ 42.62+0.85¢ 46.37+0.85" < 0.001

Indicated values were mean + SE. Means within the same row in each category carrying different letters were
significant at P<0.05. AO: Alkkanna orientalis extract; Cc: Cerastes cerastes venom; Anti: antivenom
immunoglobulin, PT: prothrombin concentration and PTT: partial thromboplastin time.
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Internal hemorrhage

Group | and Il showed normal abdominal
cavity with normal internal organs without any
hemorrhage as shown in (Figure la and b).
While severe internal hemorrhage was
observed in group I1 (Figure 1c). Mild internal
hemorrhage was noticed in groups IV and V
(Figure 1d and e) and the abdominal cavity of
group VI showed less internal hemorrhage than

group Il (Figure 1f). The obtained results
showed that Alkanna orientalis extract when
given as antidote for Cerastes cerastes venom
hepatic, cholinergic, hematological toxicity and
the internal hemorrhage was more effective
than the synthesized antibody (antivenom
immunoglobulin) and these results clearly
appeared by comparing the findings of groups
IV and V with group VI.

N

Figure 1: lllustrate the abdominal cavity of different groups in the study. (a) Showing the abdominal cavity
of group | (control group) without hemorrhage, (b) showing the abdominal cavity of group Il (Alkanna
orientalis extract) without hemorrhage, (c) showing abdominal cavity of group Il (Cerastes cerastes
venom treated group) with sever internal hemorrhage as shown by the green arrow, (d) showing abdominal
cavity of group IV (Cerastes cerastes venom + Alkanna orientalis extract) with less internal hemorrhage
than group 111 as shown by the green arrow, (e) showing abdominal cavity of Group V (a prophylaxis group)
with less internal hemorrhage than group 111 as shown by the green arrow and (f) showing abdominal cavity
of group VI (Cerastes cerastes venom + antivenom) with less internal hemorrhage than group 111 as shown

by the green arrow

Discussion

The intraperitonial injection of Cerastes
cerastes crude venom caused a reduction in
serum total proteins and albumin in male albino
rats. These findings were in agreement with
Salman (35), who reported a significant
reduction in serum albumin and total proteins in
Guinea pigs injected with Cerastes cerastes
crude venom after different hours. The main

factors that cause hypoproteinemia may be the
disturbance in renal functions that result from
the snake venom. As well as, the hemorrhage
that commonly occurred with snakebites Also,
the increase in vascular permeability due to the
toxic effect of the crude venom can lead to the
loss of protein in the tissues (36).

The current study showed a significant
increase in serum total and direct bilirubin,
ALT, AST and ALP enzymes after 2 hours of
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Cerastes cerastes crude venom intraperitonial
injection in comparison to control group. These
results go hand in hand with previous findings
(35-37). ALT and AST enzymes considered a
major markers for hepatocellular damage as
ALT enzyme is essentially present in
hepatocytes, these enzymes acts as monitoring
for liver disease, inflammation and necrosis
(38).

Measurement of the enzymes activities is
important in assessment of vital organs, as the
crude viper's venoms reported to affect the
activities of several serum enzymes. These
enzymes activities increased significantly after
the liver damage, skeletal muscles and
myocardial damage (39). In the present study,
increasing in the activity of ALT, AST and ALP
indicate the damage of liver and other organs by
the venom. These results were in agreement
with previous researches on the venoms of
other snake species such as Cerastes cerastes
gasperetti, Echis carinatus, Walterinessia
aegyptia,viper B. arietans, Echis coloratusis,
Naja haje (40,41).

As well as, Cerastes cerastes venom
according to the same program of treatment
caused a significant decrease in serum
cholinesterase. The decrease in serum
cholinesterase level in rats following Cerastes
cerastes venom injection is in agreement with
Soares and Giglio (42). They reported that
phospholipases A: constitute major compo-
nents of Cerastes cerastes venom and it display
a wide range of biological effects, including
neurotoxic, myotoxic, cytotoxic. Also, Kini
(43) reported that PLA, exhibit a presynaptic
neurotoxicity. On the same pattern, a
postsynaptic neurotoxin belonging to family
Viperidae was isolated from the Egyptian sand
viper Cerastes cerastes (44). These Postsy-
naptic neurotoxins bind specifically to the
nicotinic acetylcholine receptor in the postsy-
naptic membrane of skeletal muscles, thus
preventing the binding of the chemical
neurotransmitter acetylcholine and thereby
blocking the excitation of muscles. This block
at the neuromuscular junction leads to flaccid
paralysis and lead to respiratory failure (45).

Alkanna orientalis treatment provide a
protective effect against Cerastes cerastes

venom hepatotoxicity as, Boraginaceae family
especially (Alkanna orientalis and Echium
humile) rich with alpha linolenic acid (ALA),
gamma linolenic acid (GLA), stearidonic acid
(SDA), flavonoids in addition to rosmarinic
acid (RA), all previous compounds have a
powerful antioxidant properties and anti infla-
mmatory effect. Also, flavonoids was reported
as strongly inhibits the group Il PLA; from
Vipera and it weakly inhibits the group | PLA;
from Naja naja (22). Therefore, they can
restore the hepatic toxicity of Cerastes cerastes
venom (16-19).

On the same pattern, the protective effect of
Alkanna orientalis extract against the significant
decrease in cholinesterase and the cholinergic
effect of cerastes cerastes venom are in full
agreement with Diab et al. (46). As they described
the protective effect of Echium humile extract
(family: Boraginacea) against malathion neuro-
toxicity and against the significant decrease in
cholinesterase as a result of malathion cholinergic
effect. In addition, the antagonist effect of
Alkanna orientalis extract to cholinergic
toxicity may be because of flavonoids inhibition
to group Il PLA2 from Cerastes cerastes venom
that responsible for the major neurotoxicity of
Cerastes cerastes venom (22).

The significant decrease in red blood cells
and hemoglobin level that was reported in this
study could be attributed to the intravascular
hemolysis due to the venom indirect hemolytic
activity, the micro thrombin formation with
disruption of erythrocytes in the microvas-
culature (47) and a physiological stress that
result from the envenomation (48). The
observed decrease in platelets count that caused
by the crude venom may be a result of some
enzymes that have a major effect on platelets
such as serine proteinases and phospholipases
A2 enzymes (49). Another acceptable cause for
the decreasing in platelets count may be
because of the consumption of platelets due to
hemorrhagic metalloproteinases effect on blood
vessels damaging and rupturing them. Due to
this rupture, platelets migrate to the lesion site
and can bind to sub endothelial surfaces to form
a haemostatic plug, which lead to the
decreasing in platelet count (47,49).
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In contrast, WBCs count increased
significantly 2 hours after venom injection.
This explained by the temporary immune
response to crude venom that leads to liberation
of white blood cells (50). Another acceptable
hypothetical reason is that crude venom
stimulates the liberation of pro-inflammatory
cytokines by macrophages that responsible for
the mobilization of both lymphocytes and
monocytes (40). As well as, 2 hours after
envenomation, the envenomed group showed a
significant decrease in plasma prothrombin and
partial thromboplastin concentration. This hae-
mostatic disturbance may refer to the efficacy
of C-type lectins, which considered a group of
proteins that form about 2% of Cerastes
cerastes venom (51). In addition, C-type lectins
are responsible for the activation and inhibition
of coagulation factors (52).

In addition, phospholipases A display
anticoagulant efficiency by suppressing the
exterior passage of the haemostatic cascade.
These groups of proteins can extend their
activities by hydrolyze phospholipids or by
overlapping with coagulation factor Xa and
overlapping with its interaction with factor Va
resulting in suppression of prothrombinase
complex (48,53). These classes of protein
comprise 19% of Cerastes cerastes venoms
(51). The present study display that treatment
with Alkanna orientalis was effective in
restoring the depressed hematological para-
meters as well as leukocytosis due to the anti
inflammatory, anti oxidative, antibacterial, and
antiviral activities of Alkanna orientalis which
rich in RA (19). RA has been reported to block
both metalloproteinase and phospholipases A2
(20). Therefore, Alkanna orientalis can prevent
most hazardous hematological effect of
Cerastes crrastes crude venom.

The injection of rats with cerastes cerastes
venom (i.p.) resulting in severe internal
hemorrhage in the abdominal cavity because
Cerastes cerastes crude venom contains 70%
metalloproteinases, serine proteinases and
57.3% of hemorrhagic metalloproteinases P-III
(51). These metalloproteinases exhibit proteo-
Iytic effects, leading to local hemorrhages
because of the degeneration of vascular
endothelium (54). As well as, serine proteases

and phospholipases A are able to form proteins
that effect platelet aggregation, fibrinolysis and
cascade of coagulation as well as, the
complement system (55). On the other hand,
alkanna orientalis extract when given orally 2
hours before Cerastes cerastes venom injection
or (i.p.) immediately after Cerastes cerastes
venom injection was able to minimize the
hemorrhagic effect of the venom. As, it able to
antagonize the hematological toxicity by
preventing the thrombocytopenic effect of the
venom as well as, preventing sever depression
in prothrombin and partial thromboplastin
concentration that considered the major cause
of the internal hemorrhage .

On the same pattern, when Cerastes cerastes
antivenom immunoglobulin  was injected
intraperitonial immediately after Cerastes
cerastes venom injection, was able to minimize
the hazardous venom hepatic and hemato-
logical effects. Antivenom reported as the
specific antidote that prevents mortality and
reduces hospital stay and morbidity, incase of
snakebites (56). Antivenom is not compound
that can cure or rollback the effects of snake
venom, all they can do is to halt the effect of
further activity of the snake antigens in the
blood stream. Besides that, antivenom immuno-
globulin therapy may cause a hypersensitive
reaction in the body. This is called anaphylaxis
that caused by the antibodies and other
substances found in the blood-donor animals
serum during antivenom synthesis (56). Hence,
the creativity of this this work is the
presentation of a new safe therapy for Cerastes
cerastes venom with antidotal effect that clearly
from previous results to be better than
antivenom immunoglobulin therapy.

Conclusion

The natural medical herbs are showing a new
area for development of better therapeutic and
prophylaxis agents against expected enven-
omation by Cerastes cerastes venom toxicity.
The alcoholic extract of Alkanna orientalis has
many benefits, as it is cheap, easily available as
it widely distributed in Saint Catherine (Egypt),
stable at room temperature and able to
antagonize the hazardous toxic effect of
Cerastes cerastes venom. Therefore, we recom-
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mend the usage of Alkanna orientalis extract as
initial assist in Cerastes Cerastes bitted victims
therapy to minimize mortality and morbidity.
As well as, this extract can be used as a
prophylaxis for researchers who work in the
fields where Cerastes cerastes are abundant.
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