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There is evidence from published reports [1, 3, 4, 6, 7] and from our own observations that toad venom re- 
stores disordered function in pathological processes, and we have therefore attempted to determine its influence on 
wound healing. 

M E T H O D S  
The experiments were carried out on 20 guinea pigs of both sexes, weighing 450-650 g. They were used for 

the experiment after having been kept for two days under the same living and feeding conditions. An area of hair 
was removed from the left side of the body near the spine; the skin was treated with 96% alcohol, and smeared 
with a 3%tincture of iodine. Under local anesthesia, produced by 5 ml of a 0.5%solution of novocaine injected 
subcutaneously, a skin wound was inflicted having an area of 350 mm 2. To maintain standard size of wound, a 
12-bore cartridge case with sharpened edges was used to mark an outline on the skin, and a scissor cut was made 
along this line down to the muscles, to cause damage to the fascia. There was then a small hemorrhage, which 
was arrested by pressure with a sterile tampon. The tampon was then removed, and the wound was left open for 
the whole period of observation. The animals were then divided into two groups. The first was the control, and 
consisted of eight animals which received daily for eight days an intramuscular injection of 0.1 ml per 100 g weight 
of physiological saline. The remaining 12 guineapigs formed the main group; they were used for a study of the 
therapeutic effect of toad venom. They received daily for eight days 0.1 ml per 100 g weight of 1 : 1,000 toad 
venom. The dose was determined by the sensitivity of the guinea pigs to the venom. In our experiments, 0.2-0.3 
ml per 100 g weight of the venom diluted by 1 : 1,000 caused convulsions and death in asphyxia. Vulpian [7] 
obtained the same result. A dose of 0.1 ml produced no side effects. 

As tests, we used the body temperature, the leucocyte count, and the area of the wound. The outline of the 
wound was traced in India ink on x-ray film, whence it was transferred on to mill imeter graph paper. Studies were 
continued for 19 days. The wound area was measured every 2-3 days by Carrel's method [5], and the body temp- 
erature was measured and the leucocyte count made on the 2nd, 8th and 19th days after inflicting the wound. The 
results were treated statistically. 

RESULTS 
Table 1 shows the body temperature and leucocyte counts in both groups. 

It can be seen from Table 1 that in the experimental group, after wounding, there was some increase in body 
temperature. However, the difference between the initial and subsequent values was not statistically significant. 

The animals which received the toxin showed a greater temperature response to wounding. On the second 
day, the body temperature had risen by 1". On the 8th day it had fallen somewhat, but was still 0.6* higher than 
the Original value. The results obtained were statistically significant. On the 19th day, the temperature had re- 
turned to normal. Therefore toad venom caused a stronger response of the organism to the tissue damage. 

The number of leucocytes in the control and experimental groups changed differently. In the control group, 
on the 2rid day after the infliction of the damage, the increase above normal was 3,800 per mm a, on the 8th day 
3,500 per mm 8, and on the !gth day 3,100 per mm 8 above normal. The level was therefore maintained during the 
whole period of observation, and did not return to normal. In the group which received the toad venom, there was a 
considerable increase in the number of leucocytes during the first few days af-tgr the infliction of the wound. Thus, 
on the 2rid day, the increase in numbers was 7,500 per mm 8, i.e., twice as great as in the control group; on the 8th 
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day the number was reduced, and exceeded the normal number by 5,800 per mm a, and on the 19th day, It had 
dropped to 500 per mm 8 below the initial count. 

TABLE 1, Changes in Body Temperature and Leucocyte Counts in 
Experimental and Control Animals (M~ m) 

Group of 
animals 

Initial 
results 

- - - - - - .  Day after wounding. 

2rid day 8th day 19th day 

Body temperature 

Control 37.8q-0.2 
38.3,+0.15 ~ 

P~O.1 
38.2_+0.25 ~ 

P<0 .2  
38,0+_0.15 ~ 

P<0 .5  

Experi- 
mental 37~6~0 1 

38.6• 
P<0.001 

38,2• ~ 
P<0.01 

No. of leucocytes per mm 3 

37,6-~0.03 o 
P<0,01 

13.0-]--1.3 
Control 9,2~0,6 P%0,O01 

Experi- 8.6+0.6 16.1+1,9 
mental Pal0.001 

i 

12.7+_0.6 
P<O.O01 

12.3+0.519 
P~O .001 

14.4+ I .6 
P~O.O01 

8 , 1 + 0 , 1  
P<O.05 

Thus, toad venom applied to injured animals induces a temperature increase and stimulates a leucocytic re- 
sponse, as was shown by the increased number of leucocytes and the raised body temperature, and the reduced time 
for the leucocyte number to return to normal The effect is evidently due to a reduction of the inflammatory proc- 
ess through an increase in thickness of capillary walls, as has been described by V. I. Zakharov and I. P. Krichev- 
skaya [2], 

Under the influence of toad venom, the wound healing time was reduced (Table 2, see figure). 

TABLE 2. Changes in the Wound Area in the Control and in the 
Experimental Animals (mean figures) 

Group of 
animals 

Control 

Experi- 
m ental 

Time of measurement of wound area( in mm z) after wounding 

6th day 12th day 16th day 19th day 

325~: 2 147• 113+4.6 89• 

300+ 1,2 44• 13+ 1,0 5•  
P~O,O01 P < ( O . O 0 1  P~O,O01 P~O.O01 

During the first five days in both the control and experimental animals the wound area was reduced by about the 
same amount. From the 6th day onwards, there was a considerable difference. In animals which had received the 
toad venom, the wound area was progressively reduced, until by the 12th day it was 44 mm z, while in the control 
animals the repair process was arresled-by the 12th day the wound area was 147 mm~. On the 16th day, in the 
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experimental group the wound area was 13 mm z, and in the cont ro l s - l l3  mm 2. On the 19th day, the wound area of 
the experimental group was 5 mm ~, i,e., 1,4%of the original area, while in the controls it was 89 mm 2, or 25.4%. 
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Days 

Change in the area of the skin wound 
inflicted in the control (1) and in the 
experimental (2) animals. 

Thus, in the experimental group wound healing was accelerated 
by toad venom. At the end of the 19-day investigation, the wound area 
was reduced by 98.6% (average),as against '74.6% for the controls. 

S U M M A R Y  
An investigation was made into the effect of toad poisoning on 

the healing of skin wounds measuring 350 mm ~ inflicted on guinea pigs 
which weighed from 450 to 650 g. Injection of 0.1 ml per 100 g of 
toad venom daily for eight days increased the response, which by it- 
self consisted of a rise of body temperature and of the number of leuc- 
ocytes in the blood; also, these indices were more rapidly restored to 
the normal level. Toad venom reduced the time of skin wound healing. 
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All a b b r e v i a t i o n s  of pe r iod i ca l s  in the  above  b ib l iography  are l e t t e r -by- l e t t e r  t r ans l i t e r -  

a t i o n s  of  the  a b b r e v i a t i o n s  as  given in the or iginal  R u s s i a n  journal .  Some  or all  o f  t h i s  peri-  

o d i c a l  l i t e ra tu re  may  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A comple te  l i s t  of  the cove r - to -  

cover  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at the back of  th i s  i s s u e .  
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