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ENTOMOLOGY

Effect of Scorpion Venom on Specific Gravity
of Locust Haemolymph

It is known that blood density may be reduced by
treatment with many biologically active materials.
Patton observed! a rise in the specific gravity of the larval
haemolymph of Galleria mellonella following injection of
LDy, doses of sodium argenate. The rise in hasmolymph
gpecific gravity was observed in individuals which sur-
vived up te 3 h;in organisms surviving thereafter a gradual
descent to normal values oceurrod.

During studies of immunization of locusts (Locusta
migratorie migratorieides . and F.) with scorpion (Leduwrus
quinguestrigtus H, and E.) vénom, it was noted that the
haomolymph extracted from immunized, locusts exhibited
certain unique physical properties. In such haemolymph,
collected for serological tests in capillary tubes and stored
at 4° C, particles were noted after 12 h; after 24 h the
whole haemolymph extract became opaque, with con-
siderable amounts of particulate sediment. Haemolymph
from untreated locusts, kept under similar conditions,
remained clear and only occasionally showed a cloudy
precipitate. It was therefore decided to determine whether
the physical effects detected in treated haemolymph are
associated with changes in its specific gravity.

Haemolymph was collected from treated and control
locusts by an adaptation of tho technique used by Siako-
tos* for cockroaches. This involved removal of the
posterior end of the abdomen in the region of the Tth
sogment, decapitation, and removal of the alimentary
canal by tearing the cervical membrane. Tho hollowed
bodies were gently centrifuged (300 r.p.m., 2-3 min)
in gpecial tubes in which the haemolymph of 4 locusts
from the samo batech were pooled. Treated locusts and
controls were of identieal age, sex and breeding condi-
tion34. The treatment with freeze-dried scorpion venom
(redissolved in 0-85 per cent NaCl golution) consisted of:
(@) one injection. of LD,; dose; (b) two injections totalling
LD, at a 48-h interval; and (¢) three injections adminis-
tered at 48-h intervals totalling LD, dosage. In immune
reaction tests, the higheat resistance of treated locusts to
challenge doses of scorpion venom (2 to 3 x LDg,) was
found 24 h after the final sub-lethal injection®. Haemo-
lymph for specific gravity meassurement was therefore
oxtracted 24 h after the final sub-lethal injection.
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Fig. 1. Specific gravity of haemolymph removed from female locusts

treated (@) with scorpion venom, compared with that of untreated
female Tocusts (O)
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The specific gravity of haemolymph extracted from
the various batches of locusts was determined by
the gradient column method of Linderstrem-Lang as
modified by Patton'. In these tests, 500-ml. graduated
cylinders of the kerosene-bromobenzene mixtures were
employed.

The results shown in Fig. 1 clearly demonstrate that
the specific gravity of haemolymph from treated female
locusts is higher than that of untreated female locusts;
the difference can be noted even after single injections,
although on multiple injections of venom the effect i3
most pronounced. Specific gravity measurements of the
haemolymph extracted from treated male locusts, in
contrast, failed to show any increase over that of the
haemolymph of the control males,

Since the results given in Fig. 1 relate only to haemo-
lymph extracted from the locusts 24 h after the final
sub-lethal venom treatment, the duration of the effect on
the treated haemolymph was determined. Patton® notes,
as already mentioned, that the rise in specific gravity of
the haemolymph of sodium arsenate-treated G. mellonellu
larvae is trangitory and that the values gradually return
to normal in those individuals surviving 3 h after the
injection of the LD, dose.

Table 1. SPECIFIC GRAVITY OF HAEMOLYMPH FROM FEMALE LoQUs1S
EXTRACTED 3-14 DAYS APTER TREATMENT WITH THREE SUB-LETHAL DOSLS
OF SCORPION VENOM

EM

Haemolymph removal Specific gravity of hm-m.ol.

(days after final Treated Untreate
sub-lethal dose) * locusts locusts
3 1-040 1-037

4 1-043 1-037

& 1-045 1:037

6 1-053 1038

7 1-045 1-038

8 1045 1-038

9 1-042 1-087

10 144 1-029

11 1:043 1-036

12 1-048 1-036

11 1-043 1-036

* 'I'reatments consisted of 3 sub-lethal doses of 0-8-1 y%smrpion YenonL per
g welght locust ( [:Dg, had been previously determined to be 2-42 ug/g female®.

+ Average values of 3 extracts (each contalning pooled haemolymph from
4 locusts) from every treatment batch.

Tests of the duration of the effect of 3 sub-lethal injee-
tions of scorpion venom on the specific gravity of femalo
locust haemolymph are summarized in Table 1. Haemo-
lymph was extracted 3-14 days after the final sub-lethal
dose, It can be seen that the specific gravity of treated
haemolymph remains significantly higher than control
values up to a fortnight after venom treatment.

The cause of the change in the speecific gravity of the
haemolymph of treated locusts remains to bo investigated.
This phenomenon does not seem to be related to the
scquired immune response shown by treated locusts?,
since the haemolymph of male locusts shows no incre-
ment in specific gravity, while the males express the
immune regponse at the same level as do the females.
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