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nucleus to the sile of cell division, (3) organization

of the c¢ytoplasmic site to undego division and (4)
occurrence of cell division.
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ABSTRACT -

Presence of cannibalistic behaviour

amongst scorpions

was observed. Addition of

venom to the hepatopancreatic homogenate had no influence on the activity of succinate

dehydrogenase while glutamate
cephalothoracic neuronal mass,
glutamate dehydrogenase.

INTRODUCTION

N observation of cannibalistic behaviour in the

scorpion, Heterometrus fulvipes, where one
scorpion injects 1ts venom and immobilizes the
other, prompted us to study the effects of scorpion
venom on the enzyme systems of scorpion tissues.
Venom from different species of scorpions were
shown to have six protein fractions3-6, QOommen
and Kurup* have suggested that the toxicity exists
ih the fractions having cathodic mobility and the
relative toxicity of the venom depends on the pro-
portions of the cathodic protein fractions?. Earlier
investigations in our laboratory have shown that
the administration of scorpion venom  into
cockroach inhibits respiration and decreases body
temperature, succinate and Jactate dehydrogenase,
and acetylcholinesterase activity levels in the muscle
and venfral nerve cord3. However, no reports are
avallable on the effects of scorpion venom on its
own fissues. Two enzymes were chosen as

To whomr the reprint requests should be made.

dehydrogenase

the venom inhibited succinate dehydrogenase and increased
These differential effects of venom are discussed.

was elevated. In the

homogenate of

representatives of oxidative and amino acid meta-
bolisms.

MATERIALS AND METHODS

Scorpions were collected from local hilly

terrain and were adapted to the laboratory condi-
tions. They were kept in separate glass jars and
were fed daily with cockroaches.
- Venom - was collected from freshly collected
amimals by applying electric shocks upto 15 V in
the post-abdominal region with an Electronic
Stimulator (Seemax, ST-5, Ambala). The venom
was. collected into a syringe and diluted with
pH'-7-4 (0-05 M) phosphate buffer. Protein level
(2mg/ml) was used as a check to obtain same
dilutio every' time, Fresh venom was collected
for each experiment.

Hepatopancreas and cephalothoracic nerve mass
(referred as brain) were isolated from scorpions.
Tissu¢ homogenates were prepared in ice-cold
0-25-M sucrbse solution in Potter-Elvehjem glass
homogenizér.« The homogenates were centrifuged



Vol. 43, No. 9
May 5, 1974

at 3000 rpm for 15 min. and the supernatant was
used for assay.

Succinate dehydrogenase (succinate : acceptor
oxidoreductase E.C. 1-3-991) and glutamate
dehydrogenase (glutamate : INAD oxidoreductase
EC. 1-4:1-3) were assayed by modified dye
reduction method:. 2-0ml of the reaction mixture
contained 50 umoles of sodium succinate or 100
pmoles of sodium-L-glutamate, 100 ugmoles of pH
7-4 phosphate buffer, 4 umoles of INT [2-(p-iodo-
phenyl)-3-(p-nitrophenyl)-5-phenyl tetrazolium chlo-
ride] and 0:1 umole of NAD (for glutamate
dehydrogenase only). The reaction was started by
addimg 0-2ml of 109 (W/V) hepatopancreatic
homogenate or 0-5ml of 19 brain homogenate.
The incubation was carried out for 30 min. at
37° C, and the reaction was stopped with Sml of
glacial acetic acid., The formazan formed was
extracted overnight into 5ml of toluene and the
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intensity of the colour was measured at 495 mu with
Bausch and Lomb Spectronic-20.

The experimental tubes received 0-1ml of the
venom while control tubes received same amount
of distilled water. In preincubation studies, - the
homogenate was preincubated with venom " and
100 wmoles of phosphate buffer (pH 7-4) for
10 min., and the aliquots were assayed for enzymic
activity. Protein was determined by the method
of Lowry et al.2,

RESULTS AND DISCUSSION

Succinate dehydrogenase of hepatopancreas was
little affected by the venom while the brain enzyme
was inhibited (Table I). The per cent inhibition
was increased by preincubating the homogenate with,
venom and substrate could not protect the enzyme
(Table I). Glutamate dehydrogenase activity was
elevated by venom in both the tissues, but " the

TABLE 1

Levels of succinate dehydrogenase activity (expressed as micro moles of formazan/mg
protein/hr) in normal and venom treated tissues of scorpion

Hepatopancreas Bram
Mean :; S.D. Percentage Mean 4+ S.D. Percentagc—
Change Change

Control 0-440 - 0-004 N1l 0-32¢ A 0-004 Nil
Homogenate plus venom 0-4451 X 0-007 Nil 0-157* £ 0-006 —50-9
Homogenate plus Succinate plus _

venom (preincubated) 0-4401 X 0-006 Nil 0-114* L 0-003 —64-3
Homogenate plus venom minus _

Succinate (preincubated) 0435 L 0-005 Nil 0-094* L 0-005 ~70:6

il -

il

SD. — Standard Devirtion, * — Statistically significant P < 0-01.

t = Statistically Non-significant. Number of samples tested, five in each case.

TaBLE 11

Levels of glutamate dehydrogenase activity (expressed as micro moles of formazan/mg"
protein/hr) in normal and venom treated tissues of scorpion

L LIk |

Hepatopancreas Brain
Mean ::' S.D. Perceﬁtage Mcan+- S.D. Percentage
Change Change
Control 0-116 + 0-015 — 0-042 4 0-0004 -~
Homogenafte plus venom 0-205* 4+ 0-006 + 76:7  0-073*4 00007 -+ 738
Homogenate pluy venom minus
glutamate (preincubated) 0-266* - 0:-005 4+ 120-6 0-059*+4 0-0004 + 404

- el il eyl e

T W T I———

hielieuieetieSaluiil

iaielp——

S. D. = Standard Deviation, * = Statistically significant P < 0-01.
Number of the samples tested were five in each case,
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per cent elevation was different in the two tissues
dJuring preincubation (Table II).

The observed differential effects of the venom in
the two tissues may be due to (a) the tissue specific
differences in the enzyme systems and/or (b) the
possible presence of a detoxifying mechanism in
hepatopancreas which nullifies the toxicity of the
ventom  thereby the oxidative enzymes are little
affected and the absence of such a mechanism in
the necuronal tissue eventually makes the venom,
a neurotoxin. Lack of substrate protection in
succinate dehydrogenase suggests the possibility that
the venom is acting at a site other than the active
site.

A drop in succinate dehydrogenase may lead to
a drop in the overall oxygen consumption of the
neuronal tissue thus resulting in the anoxic state
which may ultimately inhibit the total neuronal
activity. The cessation of action potentials was
observed by earlier investigators in the ventral nerve
cord of cockroach3. The elevation of glutamate
dehydrogenase activity in both the tissues suggests
the stimulation of ammonia production, which by
itself is lethalS. Due to the depletion of energy
sources by decreased oxygen consumption, ammonia
may not be metabolized further8. Further, the
increased activity of glutamate dehydrogenase and
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decreased OXygen consumption may affect the ratio
of NADH/NAD, which influences the energy charge
of the cell?”. Thus it appears the venom eXxerts
differential effects on different tissues.
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