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We have previously shown that thiophosphamide ( t r ie thylenimide  of triphosphoric acid,  thio-TgPA),  in tolerable  
therapeutic  doses, causes distinct changes in the glands of internal secretion and that; by means of various factors ac t -  
ing on the endocrine system, it is possible to modify both the toxic properties of these preparations and their an t i -  
tumor ac t iv i ty  [5]. These observations suggest that thiophosphamide and analogous preparations may act  indirect ly  
(through the endocrine system) on tumors. 

In recent years the probabil i ty  of an indirect  act ion of a lkyla t ing agents on tumors has become more evident  
as a result of the discovery of new facts [1, 6, 8]. It is not yet  certain,  however, whether only the endocrine system 
takes part in the indirect  act ion of these substances or whether other systems of the body, regulat ing tissue growth 
and differentiation,  such as, for example ,  the nervous system, are also involved. In this connect ion, i t  was of interest 
to study the anti tumor ac t iv i ty  of e thy len imine  derivatives and, in part icular,  thiophosphamide when their adminis-  
tration was accompanied  by that of hormones and preceded by interference with nervous processes. The need for 
such an investigation is also demonstrated by facts previously established by us: the anti tumor ac t iv i ty  of e thy len i -  
mine derivatives is enhanced to some extent  if they are given in conjunction with chlorpromazine or with gangl ion-  
blocking substances [3]. In this paper we describe the results of a study of the general  toxic and anti tumor act ion of 
thiophosphamide when administered together with adrenalin.  

E X P E R I M E N T A L  M E T H O D  

Eleven experiments were carried out on 303 ma le  rats weighing 130-140 g with a t ransplantable sarcoma 45. 
Each exper iment  was conducted on 4 groups of animals:  1 control and 3 exper imenta l  groups (the exper imenta l  rats 
received thiophosphamide, adrenalin,  and a combinat ion of both preparations). Administrat ion of the preparations 
began on the 7th day after transplantation of the tumor. Thiophosphamide was in jec ted  intraper i toneal ly  and adren-  
al in subcutaneously, and both drugs were given at  the same t ime.  On the 17th day after inoculat ion of the tumor 
suspension, the animals  were sacrif iced by decapi ta t ion  and weighed, and the weight of the tumor, the spleen, and 
the endocrine organs was determined.  The influence of the preparations on growth of the turnor was assessed by the 
coef f ic ien t  of act ivi ty  (K a) [2, 4]. When the general  act ion of the preparation was assessed, consideration was paid 
to the an imals '  condition, the change in weight of the spleen and endocrine organs, and also the coeff ic ient  of growth 
(Kg) [2, 4]. The numer ica l  data in a l l  cases were analyzed  by s tat is t ical  methods. 

The thiophosphamide used in the experirnents was synthesized in our Institute by A. A. Kropacheva and co-  
workers, and the adrenalin was a commerc ia l  0.1% solution in ampules.  Thiophosphamide solution of the required 

concentrat ion was made up before use. 
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E X P E R I M E N T A L  R E S U L T S  

In 9 experiments  thiophosphamide,  in the doses used (1.0 and 0,5 mg/kg)  exhibi ted a clear  anti tumor effect  

[K a = (+49) - (+76)0]o]. The act ion of the preparat ion on the organism was shown by a smal ler  increase in body weight 

of the animals by comparison with the controls, and by a significant decrease in the weight of the thymus (by 68~o; 
r 0.95) and spleen (by 320]~, c~>0.95). Any act ion on the pitui tary,  thyroid, adrenals, and testes and appendages 

was i l l  defined. 

Administrat ion of adrenal in in doses of 1 and 2 m g / k g  also was accompanied  by a slowing of the rate of growth 
of the transplantalbe sarcoma 45 of rats [K a = (+36) - (+62)~o], although this effect  was weaker than in the animals 
receiving thiophosphamide.  A dose of adrenalin of 0.25 m g / k g  proved ineffect ive against  growth of the tumors. The 
act ion of adrenalin on the animals  in these doses varied with the dose. In a dose of 2 mg /kg  considerable emac ia t ion  
of the animals  was observed, with loss of weight of the appendages (by 34~ cz>0.95), the thyroid (by 27~ c~>0.99), 
the hypophysis (by 19~ ct > 0.9)and an increase in weight of the adrenals (by 18%; ct> 0.9). A reduction of the dose 
to 1 and 0.25 m g / k g  ted to apprec iab le  weakening of the act ion of adrenal in ,  both on the organism as a whole (Kg 
was close to zero) and on its endocrine system. 

When thiophosphamide and adrenal in were administered together, in the 9 exper iments  in which adrenal in was 
given in doses of 1 and 2 m g / k g  a more marked anti tumor effect  was found than when these substances were given 
separate ly  in the same doses. The inhibit ion of growth of the tumors was 12-52~ greater  when the drugs were given 
together than when thiophosphamide aione was used. 

The effect  of a combinat ion of these drugs on the animals  was not constant. In some cases their combined a d -  
ministrat ion led to a more marked emac ia t ion  of the animals,  while in others, on the contrary, the manifestat ions 
of the general  toxic effect were less marked than when thiophosphamide and adrenalin were given separately.  No 

direct  relat ionship was observed between this effect  and the dose of adrenalin.  The act ion of a combinat ion  of these 
substances on the spleen and endocrine organs was s imilar  to the act ion of ei ther  adrenal in  (pituitary,  thyroid, adren-  
als, pancreas) or thiophosphamide (spleen, thymus) alone, while the decrease in weight of the testes and appendages 
was more marked than when the 2 drugs were given separately.  

Since thiophosphamide and adrenalin,  in the above doses in most experiments,  each showed distinct anti tumor 
act ivi ty ,  i t  was important  to e luc ida te  the character  of the increase in their anti tumor effect  when adminis tered si-  
multaneously.  Comparison of the values of K a in the 3 exper imenta l  groups showed that  in 6 experiments  the in-  
crease in the anti tumor effect  observed after combined administrat ion of thiophosphamide and adrenal in  could be 
at t r ibuted to he s imple summation of the effects of each,  while in 5 exper iments  the sum of the K a values of th io-  
phosphamide and adrenal in ,  when given separately,  was signif icantly greater  than K a for a combinat ion of these 
drugs. Meanwhile,  the results of 2 exper iments  indicated a potent ia t ing effect  of adrenal in on the ant i tumor ac t iv i ty  
of thiophosphamide.  Whatever the character  of the potent ia t ion of the ant i tumor effect  by simultaneous adminis t ra-  
tion of thiophosphamide and adrenalin,  the prac t ica l  value of this combinat ion is obvious. 

No conclusion can be drawn from these experiments  regarding which of the pharmacolog ica l  properties of adren-  
alin is main ly  responsible for its inhibitory action on tumor growth arid, in consequence of this, responsible for the in-  
creased anti tumor effect  of a combinat ion of thiophosphamide and adrenalin.  However, in face of reports ir~ the 
l i tera ture  showing that adrenal in acts on the endocrine system and, in par t icular ,  on the function of the anterior lobe 
of the pi tui tary [7], and of the results of the present experiments,  it  cannot be wholly denied that the changes caused 
by adrenal in in the endocrine system are concerned in this effect.  

S U M M A R Y  

The ant ineoplast ie  ac t iv i ty  of thiophosphamide, administered simultaneously with adrenal in was studied in rats 
with transplanted sarcoma 45. 

Thiophosphamide was adminis tered in t raper i toneal ly  in a dose of 0.5-1,0 m g / k g  body weight,  whereas adren-  
al in was given subcutaneously in 3 doses: 2 mg/kg ,  1 m g / k g  and 0.25 mg/kg .  Administrat ion of the preparations 
was started on the 7th day after tumor transplantation and continued for 8 days. Thiophosphamide and adrenal in  ad-  
ministered simultaneously produced a more marked ant ineoplast ic  effect  than when given separate ly  in the same 
doses. 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all of  th is  peri- 

odical l i terature may well  be available in Engl i sh  translation. A complete list of the cover-to. 
cover English translations appears at the back of this issue. 
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