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In the past few years, the arsenal of therapeutic agents available for the treatment of leukoses has grown 
considerably (nitrous analogs of yperite, AFK* myelosan (1, 4-dimethanosulfonylhydroxybutane), 6-mercapto-  
purine, ethylenimines, et al.). Nevertheless, the question of the treatment of leukoses is not yet solved. Researchin 
this field, therefore, continues. 

As we have already demonstrated, sulfides of the thiuram group (Antabuse, Tetrathione and sodium di- 
methyldithiocarbamate) ac t  to inhibit leukopoiesis. Tetrathione (tetramethylthiuram disulfide, TMTD): 

(CHa)e �9 N - C . S . S - C �9 N �9 (CHa)2 �9 
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S S 

is the most active in this respect. 

TMTD is a powder insoluble in water. It has long been used by industry to vulcanize resin [8]. Agriculture 
is now beginning to use it extensively as a fungicide, seed-dip and antioxidant in the storage of products [2, 3, 
9-12]. 

The lethal dose of TMTD (introduced into the stomach once) is 700 mg~kg for rats and 1250 mg]kg  for 
guinea pigs [1, 4, 5]. We have established that TMTD, introduced in a dose of 40 mg/kg  or more repeatedly 
into the stomach, usually induces in rabbits leukopenia of the agranutocytic type which is not spontaneously re- 
solved. Leukopenia develops a s the  result of the inhibition caused by the preparation of the myeloblastic hemo-  
poietic function. In an absolute majority of animals, the hemoglobin and number of erythrocytes increase, as 
does the number of  erythroblastic forms in the bone marrow [4, 5], 

In this work, we studied the effect of sodium nucleate on the course and issue of leukopenia induced by 
TMTD. This is a question of real interest in view of the irreversible nature of such leukopenia, the introduction 
of TMTD into agriculture (where accidental poisoning is possible) and the fact that it has been recommended that 
the drug be cl inically tested. 

M E T H O D  

The experiments were performed on 15 male rabbits weighing 1.9-3.5 kg. After establishing the original 
"background" of the peripheral blood, we introduced TMTD (suspension in a 2% starch paste) in a dose of 
40 m g / k g  into the stomach of the animals once a day for four successive days in order to induce leukopenia. 

* AFK is transliteration of Russian, 
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Arithmetic Mean Indices of Hemoglobin, Erythrocytes, Absolute Number of Lympho- 

cytes and pseudoeosinophils in the Rabbits' Blood 
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Note. TMTD was administered on the 4th, 5th, 6th, and 7th days, sodium nucleate on 
the 8th, 9th, 10th, and 11th days. 
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Dynamics of change in hemoglobin, ery- 
throcytes and leukocytes in rabbits with 
leukopenia treated with sodium nucleate 
(aVerage data). Key: ) experiment; 
- - -) control;J, ) days of tetramethylthi- 
uram disulfide administration; r ) days of 

Twenty-four hours after the fourth administration of TMTD, when 
leukopenia had developed in the animals, the rabbits were divided 
into two groups. The first, or experimental, group (eight rabbits) 
received sodium nucleate subcutaneously in a dose of 30 mg/kgonce 
a day for four days in succession; the second, or control, group (seven 
rabbits) were subcutaneously injected with distilled water. First to 
establish the "background" and then during the development ofleu- 
kopenia, the peripheral blood was examined every day for three days, 
after which it was examined every other day in most cases. We de- 
termined the hemoglobin, erythrocytes, total number of leukoeytes, 
leukocyte formula and absolute number of tymphocytes and seg- 
mented pseudoeosinophils in the peripheral blood. Punctates were 
taken twice (during leukopenia and after treatment with sodium nu- 
cleate) from the epiphysis of the animals' tibia. We determined the 
total number of nucleated cells (myelokaryocytes) in the bone mar- 
row. The customary experimental and clinical methods were used 
to examine the peripheral blood and the bone marrow. The efficien- 
cy of sodium nucleate was gauged according to the increase in the 
total number of leukocytes and myelokaryoeytes, the normalization 
of the blood formula and the times at which the animals died in the 
control and in the experiment. The results of the experiments were 
recorded, and the average data were then computed from them. The 
table and the figure show average data from observations on seven 
experimental and Seven control rabbits. 

RESULTS 

sodium nucleate administration. The figure shows that the total number of leukocytes in the 
blood of the experimental rabbits decreased, after the fourth admin- 

istration of TMTD, from 8954 (initial norm) to 3171 per 1 mm 8 (eighth day of experiment). The absolute number 
of lymphocytes decreased 2.3 times (from 5734 to 2485), and the segmented pseudoeosinophils decreased 4.3 times 
(from 2777 to 642). 
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Treatment with sodium nucleate was undertaken on this background. After four injections of  the leuko- 
poiesis stimulator, the number of leukocytes in the rabbits had increased on the 15th day to 7000 per i mm 3 (see 
figure), the increase consisting mostly in granulocytes. Subsequently, in spite of the treatment administered, the 
number of leukocytes began to decrease gradually, constituting 925 per 1ram 3 on the day of the last blood exam- 
ination. A sharp decrease in the number of granulocytes was observed during this period in all the rabbits. 

The leukocytes of the control rabbits showed similar changes, although the increase in their number (suc- 
ceeding the primary leukopenia) was more pronounced (see table and figure). TMTD caused the total number of 
leukocytes in the blood of the control rabbits to decrease from the original norm of 9020 to an average of 2992 
per 1 mm 3. Then, after spontaneously increasing to 8764 (on the 15th day of the experiment), their number gradu- 
ally decreased, constituting 3066 per I mm ~ on the last day of the investigation (see figure). As in the experi- 
ment, the granular leukocytes were largely responsible for these changes (see table). 

The data obtained indicate that sodium nucleate does not promote an increase in the number of leukoeytes 
in the blood of rabbits with experimentally induced "Tetrathione" leukopenia. This was further confirmed by the 
results of the bone marrow investigations. 

For example, we counted an average of 35,830 myelokaryocytes per 1 mms of bone marrow from the experi- 
mental rabbits during the leukopenia period, and an average of 41,520 after treatment with sodium nucleate. 
The number of myelokaryoeytes counted in the control animals during these same two periods of the investiga- 
tiou was respectively 32,820 and 50,640 per 1 mm 3. If the final results are disregarded, no differences were ob- 
served in the dynamics of the erythrocytes and hemoglobin in the experimental and control rabbits. 

As the table shows, the administration of TMTD in both cases was attended by an increase in the number 
of erythrocytes and amount of hemoglobin per unit of blood volume. At the end of  the experiments, we observed 
a decrease in the hemoglobin and erythrocytes of four out of seven experimental rabbits, and this decrease, natu- 
rally, was reflected in the average indices; in the control group, however, we only observed a slight increase in 
the amount of hemoglobin and number of erythrocytes in two rabbits, which did not affect the character of the 
average data. 

All the control and experimental animals died. One rabbit of the experimental group died after thesecond 
injection of the leukopoiesis stimulator (data obtained from' this animal were not in computat ion of the averages~ 
12 rabbits died between the 24th and 27th days of the experiment and two (one experimental and one control) 
died two months after the observations commenced.  

The investigations described allow one to assume that sodium nucleate, subcutaneously administered in a 
dose of 30 mg/kg  daily for four consecutive days does not el iminate leukopenia caused by TMTD. Indeed, the 
decrease in the erythrocytes and hemoglobin and the smaller increase in the leukocytes and myelokaryocytes ob- 
served in the experimental rabbits compared with the control would seem to indicate that sodium nucleate has a 
negative effect on hemopoiesis when administered on a background of the action of TMTD. TMTD leukopenia 
can be used as a "model" in the hunt for new stimulators of leukopoiesis. 

S U M M A R Y  

Tetrathione introduced into the stomach of rabbits daily for four consecutive days, in a dose of  40 mg/kg,  
provokes a granulocytic type of Ieukopenia which fails to disappear spontaneously. Sodium nucleate, injected 
subcutaneously for four consecutive days, once daily, in a dose of 30 mg/kg,  does not improve the state of leuko- 

penia provoked by Tetrathione. 
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