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Abstract.  The effeet of LD, injections of Walterinnesia aegyptia and Echis coloratus venoms on plasma
solute levels in rats have been investigated. W. aegyptiz venom caused significant increases in plasma
sodium and urea level and osmelality, together with a significant decrease in plasma potassium level. Five
days of venom injection caused similar rise in plasma sodium and wrea levels. However, E. coloratus
venom resulted in o significant reduction in piasma sodium level together with a significant elevation in
plasma urea concentrations and osmolality after 120 min, Five days of venom injection resulted in similar

t FPlasma potassium and chleride levels did not change significantly following E. coloratus venom
injection after any time interval. The cffects of the two snake venoms have been discussed in relation to
their respective effeets on the reabsorption of solutes by rat kidneys.

Introduction

The significant role of the solutes in body fluid balance is well known [L.pp- 1-28].
However, little is known of the effccts of snake venoms on solute concentrations
cither in man or nonhuman primates following snakes bite. Reid [2], observed signif-
icant hyperkalemia in three patients fatally bitten by hydropheid snakes but a fourth
fatal case was accompanied by a normal plasma potassium concentration. A suble-
thal dose of W. zegyptia venom caused an initial rise in biood sodium and decrease
in blood potassium concentration in dogs, but the oppositc occurred with the lethal
dose of the snake venom [3]. Whereas, in the case of some Egyptian and African
snakes, the sublethal dose of the venom has produced an eleveation in potassium and
a decrease in sodium concentration in blood, but the lethal dose has resulted in the
opposite in the blood of rabbits [4]. However, Creastes creastes venom has signifi-
cantly decreased both serum sodium and potassium levels in anaesthetized rabbits
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The present study was designed to determine the effects of a sublethal dose of
the venoms of the Saudi Arabia snakes, W. aegyptiv und E. coloratus, on the plasma
solutes of male albino rats over a period of time.

Materials and Methods

Experimental animals

Maie albino Wistar rats weighing 200-250 g maintained on a normal chow diet
were used. Food was withheld for 12 h prior to each expcriment, but water was pro-
vided ad lib. The rats were divided into the following groups:

Group T
control group, the animals were imjected i.p. with physiological saline (0.2 ml}
and were killed one hour later,

Group 11

The animals received a single LD, dose of W. aegyptia venom (0.2 mg/kg) and
were subdivided into four subgroups; a, b, ¢, and d of 6-8 rats each that were kitled
at 30, 60, 90 and 120 min postinjection respectively.

Group 111

animals of this group received a single LD, dose of £. coloratus venom (1.1 mg/
kg) i.p. and were subdivided into two subgroups; a and b of 6-8 rats each that were
killed 60 and 120 min postinjection, respectively.

Group IV
rats of this group were divided into two subgroups of 6-8 rats each was injected
daily with a LD, i.p. dose of snake venom for five consecutive days,

Venom

Venoms were milked from adult W, gegvpria and E. coloratus snakes as previ-
ously described [6] and LD, were determined from two ditferent dose mortality
curves set up for each venom.

Blood analysis

All experimental animals were killed by decaptiation and blood was collected
into centrifuge tubes coated with EDTA and centrifuged at 600 g for 15 min, Plasma
was divided into several aliquots for solutes anlayses in the same day, or stored at
=20°C for later use.

Plusma samples were analysed for sodium and potassium using 4 flame photo-
meter (NOVA 1, Massachusetts), for chloride using a chloride meter (PECL M.,
Jenway, England). for osmolality using an advanced osmometer (Micro-Osmome-
ter, Model 3MOQ, Massachusetts) and [or urca using kits from Ames, USA.
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Statistical analysis
The data are presented as means * standard errors (S.E.) of means. Statistical
analysis was performed using a student’s ‘t” test for unpaired samples.

Results

Effect of W. aegyptis venom on plasma solute levels

Plasma sodium level of animals envenomated with LD, dose of W. aegyplia
venom significantly increased (P < 0.001) only after 60 and 90 min time intervals,
with no significant changes al any other time intervals. While plasma potassium level
decreased over almost all time intervals, the decrease was only significant (P <
0.001) alter 90 min of venom injection (Table 1). Moreover, therc was a significant
rise (P < 0.05) in plasma urea level in animails of group IV together with significant
increase (P < 0.05) in plasma osmolality 60 and 90 min postenvenomation which
become even more significant (P < 0.001) following five days of venom treatment.
Small, non-significant variations occurred in plasma chloride concentration over all
time intervals following cnvenomation (Table 1).

Table 1, Fifects of Walterinnesia aegyptia venom on plasma solute levels in albino rats

Groopl Groupll Group [V
Control n{Miwn) b 160 miw) £ (P0min) a{120min) n(S-day}
Solute intervat intereal interval interval Interval
Mean > SE Mean *+ SE Mean + SE Mean * SE Mean + SE Mean + SE
Sodium 143 A 04 142.9 + 066 145.5 L1 43" 146.6 £ 0.92*° 1434 L1 R3 1431 £1.21°"
{umel mi-') p=f n=A n=7 n=h n="6 n=»4
Potassium 6,62 £0.08 hA2E018 6.45£0.23 527 +{.13 1852050 39¢+0.
(e mob.ml-) naf n=§ =6 n=6 n=h n=§&
Chlaride 944+ 029 96.001 1.99 988 + 1,67 9733+ 1.38 .67+ 1.23 $15£1.43
{umol.mi-" n=8 n=7 n=8 L] n=6 n=5
Urea fd4 £02Y 6431+0.30 627 +114R 1.64 +0.56 6.05 +0.41 201 +0.60
[ n-8
n=8§ n=4 n=6 n=Ff n=7
Oemolality b IR B 2874 £ 1.8 298 0+ 28 2990+ 28° 928+ 1.7 306.721.7°"
(Usmole.g! HQ) n-8 n=i n=8 n=h n=6 n=h

Group II: a, rats examined 30 min after venom injection; b. Tats examined 60 min after venom injection;
¢, rats examined %) min after venom imectiot;
d, rats examined 120 min after venum injection.
* = significant
**= highly significant



66 T. Al-Tammaz

Effect of E. coloratus venom on plasma solute levels

Plasma sodium levels of rats envenomed with a LD, dose of E. coloratus venom
decreased significantly after 120 min (P < 0.03) and over five days (P < 0.01) of
vencin treatment. While plasma urea concentration was clevated significantly (P <
0.001) after 120 min and over five days of venom treatment, neither plasma potas-
sium nor chloride level changed significantly over all time intervals tested (Table 2).
Moreaver, an elevation in plasma osmalality was also observed in all injected rats,
but it reached 4 significant vatuc (P < 0.001) only after 120 min of venom injection
(Table 2).

Table 2. Effects of Echis coloratus venom on plasma solute levels in albino rats

Groupl Group 111 Groupl¥Y
Control a (60 min) b (120 min) b (5-day)
Sofute interval interval interval
Mean + SE Mean £ SE Mean + SE Mean + SE
Sodium 143.6 0,42 143.8£0.45 1407+ 1.14* 1369+ 1.99**
(g mol. ml-1y n=§ n=§ n=7 n=6
Potassium 6.621£0.08 6.87 £ 0.07 6.894 0.34 0.94£0.29
{p mol.mI-1y n=38 =7 n=6 n=nf
Chloride 94.4+1.02 9763+1.64 92.63+199 94.17+2.32
(e mol.ml} n=§ n=3§ n=7 n—-6
Urea 0.44 £0.29 798+0.77  10.61 +£0.38** 041 +(.03**
(s mol. ml} n=8§ n=7 n==R n=6
Osmolality 201.3£1.5 293.9+£33 2984 £1.2* 2482+ 3.8
(Osmotke. g H,0) n=38 n=7 n=§ n=6

Group LI a, 1ats examined 60 min after venom injection; b. rats examined 120-min after venom injection
Group I'V: b, rats injected with venom for five days.

* = significant

**= highly significant

Discussion

The present study cxtended that of Mohamed [3] in dogs, and provide more
details on the effects of a sublethal dose of W. aegyptia venom on plasma solute con-
centrations. The significant rise in sodium and decrease in potassium levels after 60
and 90 min of venom injection could be duc to a direct ¢ffect of venom on reabsorp-
tion of the two solutes by the kidney, possibly due to a moderate congestion of the
kidney or to cortical subcapsular haemorrhages similar to those inflicted by the
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venom on the kidneys of mice [7]. This might also be due to an acute renal failure and
glomerular damage as have been reported following viper bites [8; 9, pp. 997-1012],
or possibly through direct stimulation of the adrenal cortex which leads to secrelion
of aldosterone. Such a mechanism has been suggested to ¢xplain similar data
obtained after the injection of venoms of some Egyptian and African snakes into rab-
bits [4]. Tt is also likely that part of the venom effect is due to the release of
catecholamines which are known to influence sodium reabsorption via stimulating
renin secretion [10, pp. 119-131].

The increase in plasma osmolality obscrved after 60 and 90 min and over five
days of venom injection might reflect an increase in sodium and urea concentrations
during those periods. While the rise in plasma urea levels observed over five days of
venom injection might suggest a direcl effect of the venom on the ability of the kidney
to concentrate urea which corrclates with data previously reported on the elevation
of plasma proteins following the venom injection [11]. The absence of significant
changes in the levels of plasma solutes after 120 min of venam administration could
probably be duc to the adaptive mechanisms of the rats to overcome the effects of the
venom as in stress conditions. However, such adaptation did not seem to last for
long, as the changes in the levels of plasma solutes were the dominant features in rats
injecied [or five days with the venom. On the other hand, the effects of E. coloratus
venom on plasma sodium and potassium levels followed a different pattern. Though
the effect on plasma sodium levels observed during the present study-are different
from those observed in rabbits treated with Cerastes vipera venom [4], yct they are
in agreement with those observed in rabbits injected with either Cerastes cerastes
venom [3], ot with scorpion venom [12-14]. Various mechanisms have been
suggested to explain the decrease in plasma sodium and the increase in plasma potas-
sium levels following envenomation and these include a reduction of aldosterone sec-
retion, which is secondary to the inhibition of the adrenal cortex activity [4]. Mean-
while, the risc in plasma urea level observed with E coloratus venom in the present
study is in agreement with that observed in rabbits injected with scorpion venom [14],
and could probably be due to the impairment of renal function [7; 14]. Such a risc
might explain the increased plasma osmolality observed in the present study after 120
min of venom injection. Howcver, the plasma chloride level did not vary significantly
with the venom of both snakes used in the present study. This might reflect the stabil-
ity of chloride reabsorption by the kidneys of rat, since sodium and chloride ions do
not always movc together in the nephron [15, pp. 136].

The variations in the effects of the venom of both snakes used in the present
study, especially on plasma sodium and potassium levels might emphasize the impor-
tance of variability in the venom of snakes of different species.
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