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The biological effect of an acute LD, dose of the carpet viper, Echis coloratus
crude venom on Liver Total protein, Triglycerides with alanine transaminase (ALT),
aspartate transaminase, (AST) and gamma glutamyl transferase (GGT), enzyme activity,
Kidney creatinine, total protein concentration and Alkaline phosphatase (ALP) in the
liver, abdominal muscles and cerebrum brain were measured. The effect of the LD, dose
was monitored over a period of seven days, with time interval of 1,3,6,12,24,72 hours.
Regarding tissue enzymes activities tested show fluctuation with time, with tendency to
regain normal control level after 12 hours. The 12 to 24 hours seems to be crucial for the
process of physiological recovery, in spite of the irreversible damage and tissue distraction.
It is concluded that the process of physiological adaptation and recovery from the lethal
destructive venom effect seems to stabilized after one week, leaving the animal alive with
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several biochemical altered metabolism and disturbed physiological profile.
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The eastern carpet viper, Echis coloratus
is one of the vipers inhabiting various region of
Saudi Arabia. In Saudi Arabia, it isoccursin the
north and eastern parts of the central region but
predominates in rocky areas. It is also common
throughout Africaand found in southern Palestine,
Jordan and Egypt. However, it is aggressive and
responsiblefor the magjority of snake bitesin Saudi
Arabia. Their bites can cause serious health
problems, disturbance in metabolism and even
death (Al-Sadoon, 1989). The clinical symptoms
of E. coloratusenvenoming arepain, local swelling,
skin discoloration, necrosis and bleeding
(Bawaskar and Bawaskar, 2002). In addition,
Paralysis, renal damage and injury at the bite
(Gutierrez et al., 2005). Snake venoms contain a

* To whom all correspondence should be addressed.
Tel: 00966-01-4675755; Fax: 00966-01-4675781;
E-mail: msadoon@ksu.edu.sa

complex mix of components, with biologically active
proteins and peptides comprising the vast majority
(Casewell, etal., 2009). Viperidae venomstypically
contain an abundance of protein-degrading
enzymes, called proteases, that produce symptoms
such as pain, strong local swelling and necrosis,
blood lossfrom cardiovascular damage complicated
by coagulopathy, and disruption of the blood
clotting system (Kadhim et al., 2014). It hasbeen
reported that snakesfrom family Viperidae species
showed moderate levels of proteinase, akaline
phosphomonoesterase, phosphodiesterase,
arginine ester hydrolase, L-amino acid oxidase,
hyaluronidase and a high nucleotidase and
phospholipase A, activities.

There are studies showing the effects of
varioussnakevenomsonALT,AST,ALPand GGT
in rat indicate that venom increase the levels of
these enzymes and damage of hepatocytes of liver
(Al-Sadoonetal., 2013,Al-Saehet al., 2002, Fahim,
1998, 2001, Mohammed et al ., 1981 and Al-Jammaz
etal., 1992).
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Vipers' venoms were reported to exhibit
different toxic effects, due to the presence of
lipolytic and proteolytic enzymes in their
compositions (Tan et al., 1990). The ability of the
venom to induce cytotoxicity (Bertke & Atkins,
1961), Nephrotoxicity (Ickowiz et al. , 1966),
muscular dystrophy (Mohamed & Khaled, 1966),
diverse immune response (Brando et al ,2000) ,
alteration in general metabolism and above al,
inducing hyperglycemia(Abdel Raheem et al, 1985)
,also the contrary was reported, hypoglycemia
(Abu-Sinnaet al, 1993) .

There are relatively few studies on the
long term effects of E. coloratus crude venom on
clinical parameters (Al-Sadoon et al., 201). Report
of biting does not cover the real picture of
accidental envenomation, leaving the possibility
of self-healing and recovery.

This study aims to determine the bio-
physiological changes from the first hour of
envenomation, with an acute LD dose of Echis
coloratus crude venom extended to seven days
monitoring the changes in some chosen
biochemical parameters. Thisstudy could allow a
good understanding of the early and late changes
undergoing in different vital organsat the onset of
envenomation and after a period of time
physiologically enough to restore partially or
completely thealtered function resulting from the
envenomation. Monitoring of the biochemical
changesin some organs of envenomated rats after
1, 3, 6, 12 ,24 , 72 hours till a week after
envenomation. One of our goalsisto explore the
biochemical changes which could occur leading
to healing , recovery or physiological and cellular
adaptation, and if the damage due to
envenomation, isreversible or permanent.

MATERIALS AND METHODS

Venom collection and preparation

Thevenom was obtained from the eastern
carpet viper, Echiscoloratus. Snakeswerekeptin
serpentarum at the Zoology Dept., College of
Science, King Saud University, after being collected
from central region of Saudi Arabia by skilled
professional hunter. The snakeswerekept inlarge
tanks, heat was provided from a 100 watt lamp for
a daily’ period of 9 hours. Water was always
available. Venoms was milked from adult snakes,
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lyophilized and reconstituted in saline solution
prior to usein thisinvestigation.
Determination of LD, Dose

The LD, values was determined
according to the study of Sun (1963) and obtained
from adose mortality curves set up especially for
venom LD was calculated as the aggregate dose
at which the weight 50% of the animals survived,
according to the following equation:

LD50= (Dos (min)-(sum (Dose (diff) x
Average mortality)/K. Where, K isthe number of
groups. Only surviving animal swere anesthetized
with pentobarbital (60 mg/kg) body envenomation,
dead animals were neglected. The LD, of E.
coloratus venom was found to be 0.175 mg/kg of
rats’ body weight
Experimental design

Forty adult male albino rats (Rattus
norvegicus) weighing 200-250 g were obtained from
the Central Animal House of the Faculty of
Pharmacy at King Saud University. All animal
procedureswere in accordance with the standards
set forth in the guidelines for the care and use of
experimental animals by the Committee for the
Purpose of Control and Supervision of Experiments
onAnimals (CPCSEA) and the National Institutes
of Health (NIH publication No. 85-23. revised in
1985). The study protocol was approved by the
Animal Ethics Committee of the Zoology
Department, College of Science, King Saud
University. All animalswere allowed to acclimatize
in metal cagesinside awell-ventilated room for 2
weeks prior to the experiment. Animals were
maintained under standard laboratory conditions
(temperature 23°C, relative humidity 60-70% and a
12-hlight/dark cycle) and werefed adiet of standard
commercial pelletsand water ad libitum.

Animalswere equally distributed in two
experimental groups. Group | (5animal), isacontrol
group that wasintraperitonealy (i.p.) injected with
physiological saline (0.2 ml); and group Il (35
animals), treated with LD, (0.175 mg/kg, i.p.) of
thecrude E. coloratusvenom. ALPenzymeactivity
intheliver, abdominal musclesand cerebrum brain
were measured at timeintervalsof 1, 3, 6, 12, 24, 72
h and 7 days post envenomation in both the control
and treated animals. After scarification, treated
animalswereimmediately anesthetized for twenty
minutes and dissected; the liver, abdominal
muscles and brain were removed, washed in ice-
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cold saline, patted dry and weighed. About 100 mg
of tissue from the liver, abdomina muscles and
cerebrum brain were collected and homogenized
in chilled 0.1 M Tris-HCI buffer using Potter—
Elvehjem Teflon homogenizer. The homogenates
were used for biochemical investigation. Enzyme
assay tissues were homogenized in ice cold Tris
buffer bath (pH =7.7) for AST or (pH =7.4) for ALT
and in phosphate buffer (pH = 7.5) for ALP and
GGT. Determination of the enzymes activity were
made according to the recommendations of the
Scandinavian Committee on Enzymes (SCE) using
Kits from Sera-Pack (Ames Division, Miles Ltd.
England) according to the manufacturer’s
instructions. Total protein concentration was
determined according to the method of Lowry et
al. (1951).
Satistical analysis

The comparison between the control
(group 1) and envenomated group (group Il) at
different time interval s was done using a Student
T-test. Thedata are presented asmeans + S.E. and
statistically analyzed using SPSS 10 (IBM, USA).
Significance was set at the level of P < 0.05 or
P<0.001 vscontrol.

RESULTS AND DISCUSS ON

Envenoming by (Viperidae: Echis) species
lead to a combination of systemic and local
haemorrhagic symptomatologies and up to 20%
mortality rates without antivenom treatment
(Casewsell etal., 2009).

The present study revealed that the
injection of an acute dose of LD, of E. coloratus
crude venom causes a significant increase
(P<0.001) in liver protein content after 3,6,12,24
hours (Fig.1A),but decrease to control level at the
seventh last day of the experiment. Rahmy, (2000)
observed that the sublethal dose of N. haje venom
caused alterationsin liver total protein following
it'sintramuscularly injection. Significant depletion
of abdominal muscle total protein was noticed at
thefirst hour, followed by asignificant increase at
the 6th hour. From the 12 hour to the end of the
experiment a sever highly significant decrease
(P<0.001) was observed in Abdominal muscletotal
protein (Fig.3A). Brain total protein wasfound to
significantly increase (P<0.05) after 72 hr and at
the seventh day (Fig.4A). This result isin
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agreement with other studies (Al-Sadoon et al
2013). Changesin organstotal protein content could
be explained on the basis of the venom components
which contain cytotoxins, neurotoxics, myotoxins
and different enzymes such as phospholipasesA..
The disturbance in protein synthesis in the
hepatocytes could be dueto cellular damage.The
venom directly affect the Abdominal muscles, asa
step of its digestion process and to alesser extent
the brain ,as nervous system is known to be more
resistance to toxicity. The continuity of protein
degradation in abdomina muscle studied could
not be attributed only to the proteolytic venom
effect asits concentration declinewith time, but it
could be also a direct effect of insulin deficiency
noted after envenomation, as mentioned before,
and causing the diabetogenic effect. Also it could
be possible that the venom altered the
gluconeognesis mechanism - especialy inliver and
kidney - favoring the usage of the key amino acids
and resulting in the augmentation of serum glucose
level (Fahim, 2001). Delayed accumulation of brain
total protein may indicate neuronal plastic changes
following an acute stress (Baubet et al., 1996).

Regarding the liver Triglycerides, the
acute dose of LD50 of E. coloratus caused highly
significantly increase inthefirst hour (P<0.001),
then steadily declineto reach alevel below control
value after 24 hr where the decrease was significant
(P<0.05), thenincreaseto reach the control level at
the seventh day (Fig.1B). Accumulation of
Triglyceridesinliver could be plausibly attributed
to their mobilization from adipose tissue as
proposed by EL-Asmar et al., (1979) and EL-
Jammaz et al., (1992) using different venoms.
However, the inhibition of the lipolytic action of
the venom may develop as aresult of the possible
presence of an enzyme inhibitor in the venom
(Middleton and Phillips, 1964) which seemsto be
dominant when large doses of the venom have
been applied. This might explain the present
fluctuation observation in liver Triglycerides
content.

Ontheother hand, kidney creatininelevel
fluctuated with atendency to increase withtime. It
recorded itslower significant level after one hour
and its highly significant increase after 24hr
(P<0.001), Creatininelevel wasstill significantly
high, then decrease to control level at the seventh
day (Fig.2).The rise in serum creatinine levels
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indicates impairment renal function and
nephrotoxicity. Similar observationswere reported
in rats following administration with Naja haje
venom (Omran et al., 1997). Acute renal damage
together with glomerular, tubular and vascular
lesions following snake bites have been reported
(Tilbury etal., 1987). In addition, increased vascul ar
permeability and hemorrhagesin variousother vital
organs, in general and in the kidneysin particular,
ashasbeen observed by Meier & Stocker (1991) in
the majority of snake envenomation. The elevated
creatinine levels in kidneys of rats could be
attributed to rend infarction (Mohamed et al., 1974).
Thepossiblelytic activity of the venom on kidney
nephrons cannot be neglected. However, this
impai rment of renal functionisdeveloped withtime,
generally venom act tofit atriexponential equation
characteristic of a three-compartment open
pharmacokinetic model comprising a central
compartment ‘blood’, a rapidly equilibrating
‘shallow’ tissue compartment and a slowly
equilibrating ‘ deep’ tissue compartment. Thetissue
distribution of the venom showed the highest
uptakeinthekidney (Ismail et al., 1996).
Meanwhile, liver AST, wassignificantly
increased (P<0.05) at thefirst six hours, after that it
steadily decrease reaching its lowest significant
level after 72hr, attaining the control level at the
end of thetime experiment (Fig.1D). Theliver ALT
maintained a significant increased level from the
third to the 72 hours (P<0.05), dropping to control
level at the seventh last day of the experiment
(Fig.1C). Mohamed et al ., (1981) reported that N.
haje venom induced a significant increase in the
liver AST activity and that the increase may be
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due to destruction of hepatic cellular organelles
and liberation of the enzymes intracellularly, as
those enzyme activities fluctuate following the
damageto liver, myocardial and skeletal muscles.
Ontheother hand, liver ALT activity wasfound to
fluctuate with venom administrations ,this could
be explained according to Felig (1975) who
suggested that the glucose-alanine cyclein which
pyruvate produced from glucose is transaminated
to alanine via ALT enzyme and transported to
liver to be reconverted to glucose by
gluconeogenesis to enhance the hyperglycemic
phenomenon observed after envenomation. The
possibleutilization of ALT inthismechanism could
be the reason for its fluctuation observed in our
study. Similar observation was reported by (Al-
Sadoon et al., 2013; Addi and Naser, 1999; Murray
et al., 1988 and porth, 1990).

As far liver ALP enzyme activity, it
maintained alevel closethecontrol valuetill the
12 and 24 hr ,whereit significantly increase (P<0.05)
to decline after that ,reaching the control level at
the seventh last day of the experiment time
(Fig.1E).Ontheother hand, Abdomina muscleALP
enzyme activity level revealed atrend similar to
liver ALP, where its level significantly increase
(P<0.05) at the 12 and 24 hr then decline after that
toreach the control level at the seventh last day of
the experiment time (Fig.3B). Brain ALP enzyme
activity level remained unchangedtill the 6hr where
it showed a significant decrease (P<0.05), then
rise to control level after 12hr and remain within
control level till theend of the experiment (Fig.4B).
ALP enzymeisfound mainly in the bile ducts of
the liver. Its increase can indicate obstructive or
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Fig. 1(A-D). Effect of an acute dose of Ld,, of Echis coloratus crude venom on Liver Total protein(1A),
Triglycerides(1B), Alanine aminotransferase (ALT) (1C) and Aspartate aminotransferase ( AST )(1D) over a

period of 7 days.
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cholestatic liver disease, where bileisnot properly
transported from the liver because of bile duct
obstruction. Liver ALP activity elevation with E.
coloratusvenom, offer additional evidence of liver
lesion, acute hepatitis, irreversible hepatic necrosis
of hepatocytes, permanent liver damage and
disturbed phosphorylation process (Ueno &
Rosenberg, 1996). Brain ALPenzyme activity was
not deeply altered as the nervous system could be
more resistant to Viperidae venom which ismainly
hemolytic targeting circulatory fluid and organs.
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Biardi et al., (2006) mentioned that rattlesnake
venom showed mild neuro impact on California
ground squirrel, Spermophilus beecheyi

While liver GGT enzyme activity level
remains highly and significantly elevated fromthe
third hour (P<0.001) till 72 hr, then decreaseto the
control level at the last day of the experiment
(Fig.1F). Bitisarietans and Echis coloratus crude
venom was mentioned to have the same effect on
GGT rat levels (Al-Jammaz 2001& 2002). GGT is
produced in many tissues as well as the liver. It
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Figure 1(E-F):Effect of an acute doseof LD, of Echiscoloratuscrudevenom onLiver enzymesactivitiesAlkaline
phosphatase AL P(1E)andGamma Glutamyl Transferase GGT (1F)over a period of 7 days.
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Fig. 2. Effect of an acute dose of Ld, of Echis coloratus crude venom on Kidney Creatinine
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increase in lesions which cause intrahepatic or
extrahepatic obstruction of bile ducts, including
parenchymatous liver diseases with a major
cholestatic hepatitis. These pathological changes
reflect altered metabolic processes since most
enzymes are present in cells at much higher
concentration than in plasma and normal plasma
enzyme level reflects the balance between the
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release of enzyme during ordinary cell turnover
and their metabolism and excretion. An increase
occurs in certain enzymes, as alkaline
phosphatases, ALP and GGT which are possible
marker for cell damage and degeneration asreported
by Mohamed et al. (1978) using LD, of N. haje
venom, while its decrease indicates a reduced
synthesis, direct inhibition or failureto excrete also
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Fig. 3. (A-B) : Effect of an acute doseof Ld,, of Echis coloratus crude venom onAbdominal Total protein(3A)

and Alkaline phosphatase ALP(3B)
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Fig. 4 (A-B). Effect of an acute dose of Ld,, of Echiscoloratus crude venom onBrain Total protein (4A) and

Alkaline phosphatase ALP (4B).
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dueto cell damage by the toxic venom (Mohamed
etal., 1981).
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