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The generally tonic or therapeutic action of small doses of various venoms on the human organism is well
known, particularly the secretion from skin glands of the toad [3~7]. Recently, there has been evidence that ad-
ministration of toad venom following irradiation of experimental animals with roentgen rays improves the hema-
tological indices [8], normalizes tissue respiration in the bone marrow and spleen [11], and subdues the symptoms
of radiation sickness[2].

The purpose of this investigation was to study the effect of toad venom on the penetration of vital stains intc
tissues of experimental animals subjected to acute radiation.

EXPERIMENTAL METHOD
For the experimental animals we used white rats of both sexes, weighing from 150 to 210 grams,

In the first and second series of experiments we studied the effect of ionizing radiation on the permeability
of tissues to vital stains: neutral red and chrysoidin, For this purpose, the animals were subjected to a single whole-
body exposure to ¥-rays from radioactive cobalt in the radiotherapeutic apparatus GUT-Go%%400, using doses of 400
and 800 r. The white rats were sacrificed by decapitation 6, 24, 48, 72 and 120 hours after irradiation. The liver,
kidneys, small intestine, spleen, lungs, brain, adrenals and heart were quickly removed and placed in Ringer’s solu-
tion for 30 minutes. Then the material being studied was immersed for staining in a 0,01% solution of neutral red
and chrysoidin, prepared in Ringer's solution in which the sodium catbonate had been excluded,

The staining lasted 30 minutes, after which the tissue was removed from the staining solution, rinsed in Ringer'
solution free of sodium carbonate, and, for extraction of the stains, placed in a test tube containing 70° alcohol,
acidified with sulfuric acid.

Following extraction, which lasted 24 hours, the alcohol extract was measured colorimetrically, using the
concentration colorimeter KOL-1M, and the amount of absorbed stain was calculated per gram of organ, Trials
with the control, unirradiated rats were set up under the same conditions, Then, a comparison was carried out
between the absorption of the stains in the irradiated tissues and in the control animals; staining in the controls
was taken to be equal to 100%

In the experiments designed to study the effect of toad venom on the absorption properties of the tissues from
irradiated animals (third and fourth series), the toad toxin was injected into the rats subcutaneously in a dose of
0.001 grams per rat, one hour and 24 hours after exposure to ¥ ~radiation in doses of 400 and 800 r, The preparation
of toad venom was obtained from the para-auricular glands of the green toad (Bufo viridis) by extruding it with
forceps. The toad venom was dried at 15-18° C, and then ground into a powder, Immediately before injection
the powder was dissolved (1:1000) in physiological saline and injected into the white rats in a total volume of 1 ml.
It is known [5] that white rats are very resistant to toad venom, Doses of 0.008, 0,01, and 0.012 g/kg do not cause
manifest pathological changes. The lethal dose for white rats is 0,014 g/kg. Doses of 0,001-0,005 are easily tole-
rated by the organism, and do not cause functional or organic disturbances, In these doses the toad venom deepens

respiration, elevates the arterial pressure and increases the force of the cardiac contractions, demonstrating a stimu-
latory effect on the organism.
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TABLE 1, The Effect of Toad Skin Gland Secretion on the Permeability of Tissues from
White Rats to Vital Stains Following Irradiation with y-Rays in a Dose of 4001 (in percents)

Con- 48 hours after irradiation 1120 hours after irradiation
. . . trol . e irradiation+ | , e irradiation +
Stain | Tissue studied irradiation toad venom irradiation toad venom
M M t M t M t M t
I
Neu- Liver 100 | 92,6 1,2 |105,7| 0,9 |105,7| 0,7 | 98,9 0,2
tral Kidney 100 |124,9| 3,2 | 90,5¢ 1,8 |127,0| 4,4 | 86,2] 2,0
red  [Small intestine 100 |142,2] 6.6 | 94,2| 1,3 [131,6] 5.0 | 86,5 2.4
Spleen 100 {147,3] 4,7 |120,0| 2,5 {135,3| 3,8 88,8 1,9
Lung 100 |132,6] 5,0 |114,6| 2,5 {129,4] 4,3 [113,1| 1,9
Brain 100 [100,1] 1.3 | 97.7] 0,3 |125.6| 2.2 | 91,5] 1.2
Adrenal 100 | 85,4 2,7 | 98,6 0,3 (118,4| 2,8 | 83,5] 3,1
Heart 100 | 97,5] 0,4 1112,2]| 2,7 |116,7] 2,0 {108,6] 1,4
Chry- Liver 100 | 97,31 0,5 | 94,7 1,0 |110,6| 1,3 | 96,7| 0,5
soidin | Kidney 100 |120,0| 3,7 | 94,0 0,8 [123,2| 3,1 | 81,1} 2,7
Small intestine 100 - 1135,1| 4,2 87,01 1,6 [126,8| 4,0 79,5| 2,7
Spleen 100 j138,3) 4,8 |126,4] 3,4 |129,3| 3,8 | 82,6] 2,6
Lung 100 1128,3{ 3,8 {118,1{ 2,7 |125,6] 4,3 |105,5| 0,7
Brain 100 90,8] 0,7 {108,0 0,9 |116,1{ 1,0 83,41 1,3
Adrenal 100 | 86,21 2,8 | 96,8 0,4 {111,7] 2,0 77,4| 4,0
Heart 100 | 92,1] 1,2 |116,5] 2,0 (116,5] 1,7 | 82,7} 2,1
Number of animals| 256 | 12 12 |12 12

Note. t) Griterion for significance in the differences between results (differences are
significant when t is equal to, or greater than,3), The figures for the significance
indices (t) pertain to the difference between the experimental and control values.

TABLE 2. The Effect of Toad Skin Gland Secretion on the Permeability of Tissues
from White Rats to Vital Stains Following Irradiation with y-Rays in a dose of 800r
(in percents)

72 hours after irradiation
_ Con-{ toad
Stain Tissue studied trol irradiated irradiated | yenom
M M t M t
Neutral red Liver 100 134,6 3,6 94,3 - 0,9
Kidney 100 131,3 3,7 101,3 0,2
Small intestine 100 150,5 5,6 112,7 2,5
Spleen 100 166, 1 6,6 141,9 4.6
Lung 100 136,9 4.8 125,2 4.1
Brain 100 118,6 2,0 107,8 1,0
Adrenal 100 113,4 2,2 103,6 0,6
Heart 100 107.6 1,1 116,7 2,6
i

Chrysoidin Liver 100 128,5 3,0 106,6 1,0
Kidney 100 126,5 3,0 92,4 1,2
Small intestine 100 140, 1 3,8 106,3 1,1
Spleen 100 152,2 4.9 131,8 3.5
Lung | 100 129.5 3.5 1311 4.2
Brain i 100 110,3 0,9 115,1 1,6
Adrenal . 100 106,4 0,9 105,8 0,9
Heart | 100 102,1 0,3 120,1 2,1

Number of animals 25 12 \ 12

Designations are the same as in Table 1,
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In experiments that we expecially set up, it was observed that the injection of toad venom into the white rats
in the dose indicated above was not accompanied by the development of pathological changes,

Investigation of the absorption properties of tissues from the irradiated animals that received the toad venom
was carried out 48 and 120 hours after irradiation with a dose of 400 r, and 72 hours after exposure to radiation in a
dose of 800 1, i. e., at the time that disturbances in the tissue permeability to the vital stains are most strongly mani-
fested. All the data obtained in this investigation were subjected to variation statistics analysis.

EXPERIMENTAL RESULTS
Irradiation of the white rats with y-rays in a dose of 800 r led to the death of 95% of the animals within 30
days after the exposure. The average life duration was 12,4 days. Beginning with the 3rd day after the irradiation
the express picture of radiation sickness developed (refusal of food, sluggishness, diarrhea, disheveled pelt). The
number of leukocytes in the peripheral blood decreased to 1.1 thousand per mm’® by the 5th day.

Injection of the toad venom for therapeutic purposes increased the survival rate of the irradiated white ratsby
16% The average duration of life was 14.2 days. The number of leukocytes on the 5th day after irradiation was
equal to 2.9 thousand per mm°, Use of the toad venom led to a certain weakening of the clinical symptoms of ra-
diation sickness.

Data on the changes in the absorption properties of the tissues from the irradiated white rats, and on the effect
of the toad skin gland secretion on these indices, are presented in Tables 1 and 2,

Exposure to ionizing radiation led to a regular increase in the permeability of certain tissues to the vital stains.

Table 1 shows that in the rats, irradiated with 4001 of y-rays, an increase in the permeability to the neutral
red and chrysoidin stains took place in the kidneys, small intestine, spleen, and lungs, 48 and 120 hours after ir-
radiation. In other tissues investigated (liver, brain, heart) the difference between the experimental and control
series was insignificant, The difference in staining of the adrenals was just on the border of statistical significance,
(1=2.8).

When the experimental animals were irradiated with a dose of 8001 (Table 2) a statistically significant in-
crease in the absorption of the vital stains was observed, 72 hours after the exposure, in the liver, kidneys, small
intestine, spleen, and lungs. At this time we did not note significant changes in the staining of the brain, adrenals
or myocardium.

Conforming with the data in the literature [1, 2, 9, 10], analysis of the results obtained in the first and second
series of experiments justifies concluding that the changes noted in the absorption propeities of the tissues is appar-
ently related to denaturation changes in the protein structures of cells from the irradiated animals,

Use of the toad venom following irradiation of the experimental animals with 7y -radiation in a dose of 4001
(see Table 1) was seen to have a normalizing effect on the changes in the absorption properties of the tissues from
the irradiated white rats, In this case, permeability to the neutral red and chrysoidin stains in the majority of in~
vestigated tissues from animals, sacrificed 48 and 120 hours after the irradiation, did not differ from the controls,
However, there were certain exceptions. For example, 48 hours after exposure to ionizing radiation we did not ob-
serve a statistically significant reduction in the absorption of chrysoidin by the splenic tissue of the rats that received
the toad toxin, A reduction in the permeability of the adrenal tissue to the vital stains took place 120 hours after
the irradiation,

All these data were subjected to variation statistics analysis,

When the white rats were irradiated with a dose of 800r of y- rays (see Table 2) the therapeutic effect of the
toad skin gland secretion was more weakly manifested, Under these conditions, injection of the irradiated animals
with the toad venom was accompanied by a regular normalization of the tissue permeability in the liver, kidneys,
and small intestine, relative to neutral red and chrysoidin.

The injection of the toad toxin after irradiation did not lead to an essential reduction in the absorption of the
employed vital stains on the part of the spleen and lung tissues,

Thus, the results of this investigation indicate that the use of toad skin gland secretion under conditions of
acute radiation injury brings about a beneficial effect on the course of some of the radiation reactions; this is more
expressly seen when the experimental animals are irradiated with a sublethal dose,
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Considering all this, as well as the large range in the biological activity of toad venom, it would be expedi-
tious to further study the effect of toad skin gland secretion on the course and outcome of radiation injuries, so as
to eJucidate the potentials of its effective use in the therapy of radiation sickness.

In conclusion, we feel obligated to express our gratitude to Professor Doctor of Medical Sciences §.B, Balmukhanov
for providing us with the toad venom preparation, and for his recommendations on its use,

SUMMARY
A study was made of the sorption properties of various albino rat tissues with respect to neutral red at various
time periods after gamma irradiation in doses of 400 and 800r. '

After the irradiation there occurs a regular increase of the staining in some tissues (kidney, small intestine,
spleen, lung), caused evidently by the appearance of denaturing changes in the protein structures of cells of the ir-
radiated animals.

The use of secretion of the toad skin gland after the irradiation prevents changes of the tissue sorption proper-
ties in the irradiated animals, This effect is more marked with a dose of 4001,
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the gbbreviations as given in the original Russian joumal. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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