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Abstract. The effect of acute and chronic intraperitoncal injections of Bitis arietans crude venom on serum
glucose, total protcin, and total lpid as well as the activities of AST, ALT, ALP and LDII enzymes in serum,
brain, liver, kidney and muscle tissues were evaluated in rats. Hyperglycemia was developed in all
envenomated rats and associated with depletion of glycogen in the liver. Kidney, muscle and brain glycogen
contents were increased significantly in all envenomated rats. Total proteins were decreased in all organs
tested. Similar results were obtained for total lipids, except in the liver where they increased. Serum AST, ALP
and LDH activity levels were increased in all envenomated rats, but ALT level did not change. Furthermore,
the snake venom produced variation in the enzyme activity levels in the organs investigated

Introduction

Poiscnous snakes are one of the most dangerous poisonous animals in the world. Their
bites may be serious, depending on the amount of venom injected, the location of the
bite, the size of the victim, the species of the snake and the amount of time elapsed
between the bite and the injection of the right antivenin. Snake venoin is a complex
mixture of a number of toxins and /or proteinaceous enzymalic substances [1,2], which
are capable of attacking the nervous system as well as the circulatory system or the vital
organs depending on the species of snake. Viper snakes are widely distributed in Africa
[2] and Arabian Peninsula {3]. There are at least four species of vipers in Saudi Arabia,
including Bitis ariefans, a species inhabiting the southwestern region, that is capable of
causing fatal bites [3;7].Viper venoms were reported to be structurally and functionally
different due to individual seasonal, and geographical variations [4-6] However,
common venom characteristics at the familial and generic levels were proven [1].

Although much work has been done on the physiological effects of the venom of
other vipers especially on biochemical parameters in plasma of rats [8-9], little is known
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about the possible physiological effects of Bitis arietans venom particularly on the
function of some vital organs.

Therefore, the present study aims to investigate the effect of B. arietans venom on
some biochemical components of the serum and changes in metabolism of some

important metabolic components regarding the effect of toxicity duration on these
changes.

Material and Methods

Bitis arietans venom

Crude venom was obtained from adult B. arieians snakes kept in a serpentarium at the
Department of Zoology, College of Science, King Saud University every 2-3 months.
The snakes were collected from the southwestern regions of Saudi Arabia, kept in large
tanks, fed on laboratory-bred mice every 10-14 days and water was provided ad libitum.
Heat was provided from a 100 W lamp for a daily period of 9h/day. Collected venom
was lyophilized, stored in a desiccator at 4 °C in the dark and reconstituted in saline
solution prior to use.

Study design

Thirty-two male albino Sprague-Dawely rats weighing 200-250g were used. The
rats were obtained from the College of Pharmacy, King Saud University, Riyadh.
Animals were kept under standard experimental conditions and had free access to
regular chow diet and drinking water. Food, but not water was withheld for 12 h prior
to the start of experiments. The rats were divided at random into four groups as
follows:

Group 1: 8 rats were given intraperitoneal( i.p.) injection of 0.5 ml isotonic
physiological saline , served as control and killed by decapitation 1h after saline
injection.

Group 2: 8 rats received single 1.p. injection of LDs, (4 mg/kg body weight) of B.
arietans crude venom and killed by decapitation 1h after injection.

Group 3: 8 rats received single i.p. injection of LDs, (4 mg/kg body weight ) of B.
arietans crude venom and killed by decapitation 3h after venom injection.

Group 4: 8 rats received chronic ip. injections of LDy, of B. arietans crude
venom for seven consecutive days and killed by decapitation 24h after the last
injection.

Serum and tissue analysis

Blood samples were collected from each rat into plain centrifuge tubes, left to
coagulate for 1h  at room temperature (25°C+2) and serum was separated by
centrifugation at 600g for 15 min and analyzed, without delay, for the concentration of
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glucose, total proteins and total lipid and the activities of aspartate aminotransferase
(AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP), lactic dehydrogenase
{LLDH). Samples of liver, kidney, brain and abdominal muscle were quickly removed and
frozen at —20°C until use. Serum glucose and glycogen content of tissues were measured
by the Anthrone method [11]. Estimation of total proteins was carried out according
to the method of Lowry er al. {12]. Tissue lipids were extracted by homogenization of
0.25 - 1 g of fresh tissue in 10 ml chloroform-methanot {2:1} mixture. The organic layer
was separated by centrifugation for 5 min at 600 g and then washed twice with saline
solution. After evaporation of the organic layer in a boiling water bath, it was
reconstituted in 1 ml chloroform-methanol mixture, of which 0.05 ml was used for total
lipids measurement using test- combination kits purchased from Boehringer-Mannheim,
Germany applying GmbH using a sulfophosphovanillin reaction. Samples of the
different organs tested (0.25-1.0g), were homogenized in ice-cold phosphate buffer. All
parameters in serum and tissues (except total lipids) were determined using Kits
purchased from Sera-Pack (Ames division, Miles Ltd., England) using RA-50 Clinical
Chemistry Analyzer (Miles Inc., Germany).

Statistical analysis
The data are presented as means + S.E. and statistically analyzed using ANOVA
test. Significance was set at the level of P < 0.05 or P<0.001 versus control.

Results

The effects of B. arietans crude venom on the serum and tissues biochemical
parameters of rats are shown in Table 1. Hyperglycemia was observed in all
envenomated rats. Serum total lipids concentrations were significantly decreased
(P<0.001) in all treated rats, whereas serum total proteins level was significantly
decreased (P<0.001) in rats of group 3. Glycogen level was significantly increased
{P<0.001) in brain tissues of rats of group 4 and in kidney and muscle tissues in all
envenomated rats. In contrast, glycogen level was significantly decreased (P<0.001) in
liver in all envenomated animals compared to the controls. The total proteins level of
the tissues measured was significantly decreased (P<0.001) in all envenomated rats. The
snake venom also reduced brain total lipids concentration significantly (P<0.001) in rats
of groups 3 and 4 as well as in the kidney and muscle tissues in all envenomated rats.

However, liver total lipids were significantly increased (P<<0.001) in all envenomated
rats.

The activity of serum and tissues enzyme was variable following rats envenomation
(Table 2). The activity of AST was significantly increased (P<0.001) in rats of groups 2
and 3 in serum, liver and kidney. However, the activity of AST was significantly
decreased (P<0.001) in brain tissue in all envenomated rats and liver and kidney tissues
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in rats of groups 4, and in muscles of groups 2 and 3. ALT level of activity in serum did
not change. However, the activity of ALT enzyme was significantly decreased (P<0.001)
in brain of group 2 and liver of all envenomated rats. In additien, the activity of ALT
enzyme has significantly increased (P<0.001)in kidney in all envenomated rats and in
muscles of rats in groups 2 and 3 compared to the controls. The activity of ALP enzyme
was significantly increased (P<(.001) in serum and kidney in all envenomated rats. In
contrast, the ALP activity was significantly decreased (P<0.001) in brain of groups 2 and
3 and muscle of group 3.The activity of LDH enzyme was significantly increased
(P<0.001) in serum, brain, liver, kidney and muscle tissues in envenomated rats
compared to the controls, except for those of brain in group 4 and liver in groups 2 and
3 where the levels of enzyme have decreased significantly (P<0.001).

Table 1. Effect of acute and chronic i.p. injections of Bitis arietans crude venom on glucose, glycogen ,
total proteins and total lipids level in serum and tissues of rais after envenomation

Sernm & organs Groups Parameters
Glucose Total protein Total lipids
Serum (mg/dE.) Group | 101.9£2.70 6.60+0.20 5.61:0.40
Group 2 148.7+9 4%* 6.11x0.40 2.41+0.25%*
Group 3 124 148.9*+ 5.60£0.19** 2.10£0.20%*
Group 4 130.4:£5 9+ 6.46+0.18 2.95£0.40**
Brain {mg/g tissue) Glycogen Totat protein Toal lipids
Group 1 1.60+0.15 121.8+2.94 3088425
Group 2 §.1340.12 100.1£1.96%* 37.17£2.1
Group 3 1.83£0.17 90,944 24% 11.7240.50%*
Group 4 3931024+ 854745 2% 131020 28**
Liver (mg/g tissue) Giroup 1 12.54x0.50 146.347.30 13.54£1.10
Group 2 5.9550.18%* 132.243.1* 18.27+] .60%*
Giroup 3 7.09£0.12** 127.6£2 1% 23.97£0 90**
Group 4 3.40+0.20** 84.5043 . 40** 18.92+0.15%*
Kidneys (mg/g tissue) Group 1 1.1620.07 1E1. 14440 22.43+0.89
Group 2 3.3620.26** 45.55%1.26%* 16,6442 70
Giroup 3 2.05+0.16%* 52.70x] 9** 15 7941.07+*
Group 4 2.33+0.34%* 18,701 2%* 982k 5**
Muscles (mg/g tissue) Group | 2.29+0.11 285.9+402 7.65+0.53
Group 2 3.66+0.27** 158 4+10.7+* 6.1540 83**
Group 3 3.1320.10** 123 2£7 4%* 2.40+0.36%F
Group 4 3 4440.20** 144 242 35+ 1.80+0.10**

TResults are presented as mean £ S.E. ¥*P<0.05; ** P<(.001 vs. controls



fiffect of Acute and Chronic Injections of

85

Table 2. Kffect of acute and chronic i.p. injections of Bitis arietans crude venom on the activities of
aspartate aminotransferase (AST), alanine aminotransferase (ALT).atkaline phosphatase
(ALP) and lactic dehydrogenase (LD} in the serum and tissues of rats _after envenomation

Enzyme activity in : Groups Parameters
AST ALT ALFP LDH

Serum (/L) Group 1 70.4+2.76 27.1+£0.52 163.242.51 563 2430
Group 2 87 1244 9% 25 86+2.62 294 3+12.4%F  702.9450*
Group 3 121645 1** 29 08+1.30 228 5£§39* 800.2£60**
Group 4 702493 2737230 240 3320 9* 660 3+60*

Brain

(Ll/mg protein per m) Group 1 (0. 794+0.03 (1.446+0.02 2231014 1.194£0.03
Group 2 0.573+£0.02* 0.312+0.02%* L5720 11%%  4.5320.09%*
Group 3 0.4081£0.01%*  0.450+0.01 1.13£0.10%* 9.63+0.08**
Group 4 0.345£0.03**  (.453£0.03 220020 3264000

:lll\fﬁig protein per m) Group | 0.19540.0i 0.2370.01 2L12¢13 1204002
Ciroup 2 0.753x0.15%*  0.11940.02%% 12,4810 8** 0.700+0.01%%
Group 3 D571:0.03%*  0.062+0001*%*F 7 17H0.20** 0.59240.01%*
Giroup 4 0.020=0.001%*  0.043£0.001%% 43420 16%* 1.30+0.03

Kidneys

(LI/mg protein per m) Group 1 0.056:£0.001 0.090£0.04 19.64+1 3 0.30040.05
Growp 2 0.299:0.03**F  0423x0.02%* 382742 B¥* 2.67+0.3%*
Group 3 0.250+0.02* 0.536+0.03%*  455044.2** 17.60x] 5%*
Group 4 0.027:0.001%*  0.389+£0.01** 49505584+ 12,3041 6**

Muscles

{U/mg protein per m) Group 1 1.35+0.05 0.063+0.01 1.70£0.15 3.99+0.32
Group 2 0.79140.02** 0387001 ** 1.60+0.10 153+2 10%*
Group 3 G518£0.02**  0.325:0.01**  0.73020.05%* 13 8541 30%*
Group 4 1.40+0.10 0.070+0.01 1.73£0.03 16,9042 3%+

Results are presented as mean + S.E. ¥P<(.05; ** P<0.001 vs. controls

Discussion

Measurement of biochemical parameters in plasma and vital organs, such as liver,

brain, kidney

and muscle, is of great unportance

in the

assessment of the

pathophysiological state of snake bite victims. In spite of that, most studies were mainly
concentrated on the effect of snake venoms on plasina biochemical parameters (8-10).
The vital organs were rarely evaluated.

In the present study, hyperglycemia state observed due to B. arietans envenomation
is not surprising as most viper venomous were reported to induce hyperglycemic effect
[9; 10; 13}, An interesting observation in the present work is that, hyperglycemia eftect
was pronounced in both acute and chronic dose studies and associated with depletion of
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glycogen in liver as well as disturbance in the metabolism of glycogen in the other
organs. The mechanism by which venom induce hyperglycemia is not clearly defined.
However, many suggestions have been reported such as inhibition of glucose uptake by
liver [14], release of tissue and medullary catecholamines [ 157 and inhibition of insulin
release [16; 17]. Furthermore, the increases in serum glucose level could be attributed to
the effect of the venom on glycogen metabolism in hepatocytes, muscle fibers and
medullary catecholamines which stimulate glycogenolysis and gluconeogenesis in those
tissues [2; 10] The accumulation of glycogen in brain, kidney and muscle could be a
response to the increased blood sugar as a result of the enhancement of glucose uptake
by these tissues.

The reduction in serum total proteins and tissues was reported in laboratory animals
exposed to viper snake venoms by various investigators [10; 13; 18, 19]. However, the
precise mechanisms whereby the venoms cause reduction of total proteins are not fully
known. It might be assumed that the reduced levels of serum total proteins and tissues
could be due to disturbances in renal function as well as haemorrhages in some internal
organs. In fact, increased vascular permeability and haemorrhages in vital organs due to
the toxic action of various snake venoms were described [2: 20]. Several workers
reported acute renal failure characterized by vascular lesions and tubular necrosis in the
renal cortex following various snake bites [3].

The present study revealed that serum total lipids, brain, kidney and muscles
decreased. Whereas liver content increased after both acute and chronic B. ariesans
venom injections. This result suggests that the snake venom may mobilize lipids from
adipose and other tissues. Lipolytic enzymes, which are present in many snake venoms,
could split tissue lipid with the liberation of free fatty acids |21]. This idea of
mobilization of lipids from tissues, as well as the destruction of cell membrane of other
tissues, were supported in the present study by the decrease in total lipids content of the
brain, kidney and muscle following the venom injection in treated rats. Furthermore,
venom injection could cause hepatocytes damage rendering them unable to
phosphorylate the increasing amounts of fatty acids, hence leading to fatty liver and
alteration of cell membranes of tissues [22].

The data obtained in the present study aiso showed that 8. arierans venom affect
the activity of important enzymes in serum and tissues of the envenomated rats. Serum
AST and ALT activity levels are low in normal conditions. After tissue destruction both
enzymes are liberated into blood and increased after the damage of skeletal muscle,
myocardial muscle and liver [23]. In the present study, the changes in the activity of
AST and ALT enzymes level in serum and tissues could be due the damage brought
upon those tissucs by the venom. This explanation could be supported also bythe
increased activity of LDH level in serum, brain, kidney and muscle. It has been reported
that simultaneous increase of AST and LDH in serum reflects a diagnostic heart damage
[24.pp.137-215]. Furthermore, the increased level of AST in serum could be duc hepatic
damage or muscular dystrophy [25, pp.719-730]. This finding is in agreement with others
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[23]. who suggested that the increase of serum AST and LDH following B. arictans and
B. gabonica envenomation might be a result of tissue destruction caused by the venoms,
which led 1o the release of these enzymes from liver, kidney and heart. The increased
ALP enzyme activity fevel in serum and other organs tested (except the Kidney) in the
acute and chronic studies could be attributed to the effect of the venom in hepatocytes
and myocardial muscles. In fact, elevated ALP enzyme activity is known to occur in
congestive heart failure and osteoblastic sarcoma [23]. From the results obtained in the
present study and the previous investigations, it is quit clear that acute and chronic B.
arietans crude venom injections clearly demonstrate disturbances of vital organs,
especially liver and heart.
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