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There  are s e v e r n  references  [4, 5, 6, 8] to a possible 
associat ion between tumor deve lopment  and endocrine 

disorders; i t  seemed worthwhile,  therefore,  to study the 
effect  of hormonal  disturbances on the propert ies  of 

tissues which are re la ted  to tumor growth. 
One such property is ev ident ly  thrombokinase a c t i -  

vi ty,  because  there is ev idence  that  thromboldnase has a 
s t imula t ing  effect  on the growth and division of ce l ls  in  
tissue culture [10, 1 t ] ,  as well  as on the thromboplas t ic  
propert ies  of the expe r imen ta l  ca rc inoma  V2 in the 
rabbit .  

We have not found any reference  to the work on the 

relat ionship of thrombokinase  ac t iv i ty  and the condit ion 
o f  the endocrine system, thought there  are  isola ted re fe r -  
ences [12, l a ]  to the  fact  that  hormones m a y  affect  
several  components  of the  blood coagulatory system. 

There  is no informat ion about  the thrombotdnase ac t iv i ty  

of  the tissues of many expe r imen ta l ly  induced tumors or 
of the other tissues of the a n i m a l  affected.  

We therefore inves t iga ted  thrombokinase  ac t iv i ty  in 

The tissues of  rats with expe r imen ta l ly  induced endocr ine  

disorders and with sarcoma strains M - l ,  sarcoma 45, and 
with Biskind's ovarian tumors. 

M E T H O D  

Experiments were carried out on 68 white rats of an 
impure  strain: Of these, 50 males  weighed 250 - 300 g 

and the 18 females  200 - 250 g. The  endocrine disturb- 

ance was induced by thyroidec tomy,  adrena lec tomy,  or 

castration. We also used castrated animals  with ovarian 
tumors, as obtained in spec ia l  researches on the t rans-  
p lanta t ion  of an ovary into the spleen using Btskind's 

method.  
The  sarcomas were induced by introducing a sus- 

pension of M-1 and 45 sarcoma tissue. 
The  animals  were ki l led by decap i ta t ion  after 1, 2, 

and 4 weeks, while those operated by Biskind's method 
and the control  castrates were Mlled after 6 months. In 
a separate  expe r imen ta l  group, blood was first taken 
from the jugular  vein [1] to de termine  the thrombokinase 
( thromboplast ic)  ac t iv i ty  of the blood using B. A. Kudry-  
ashov and P. D. Ul i t ina ' s  method [3]. 

The  thrombokinase ac t iv i ty  of the tissue extracts was 
measured by Quick's  method [14]. The re la t ive  concen-  
trat ion of thrombokinase in the  extracts  was determined 
by the min imum dilut ion of the ext rac t  necessary to 

destroy its ac t iv i ty  [7]. 
The thrombokinase was tested on rabbi t  p lasma coll- 

taining a large amount of  prothrombin [15] as well as of 
the thrombotropin [2] necessary for the ac t iva t ion  of the 

inac t ive  form of thrombokinase (prothrombokinase).  The 
rabbit  blood was taken from the hear t  by a syringe con-  
taining 0.1M oxala te  solution in 1 m l  per 10 ml  of 
blood. 

R E S U L T S  

Al l  the ammals  were divided into groups: 10 controls, 

11 castrates six female  castrates with one ovary trans- 
p lanted into the spleen, 10 thyro idec tomized ,  10 from 

which two-thirds of the adrena l  was removed,  10 to ta l ly  
adrena lec tomized ,  six with sarcoma M - l ,  and five with 

sarcoma 45. 
Study of the tissue extracts of the in tac t  controls 

showed that each  white rat  tissue had a par t icu lar  value 
of thrombokinase ac t iv i ty .  The  greatest  was that of the  
lung (Fig. l a ,  I) and the next  in  order were the tissues 

of the testes, brain, kidneys,  and spleen (Fig. l a  ~ d, I ) .  

The l iver  had least.  (Fig. l f ,  I ) .  Blood was in t e rmed ia te  
in this respect between the kidneys and spleen. 

Thrombokinase ac t iv i ty  in corresponding tissues from 
different  individuals  varied by + 2.5 sec for tissues with 
high and by +_ 6 sec for those with low thrombokinase 
ac t iv i ty ;  blood showed variat ions from one indiv idual  to 

another of  + 10 sec. 
Experiments on rats from whom different endocrine 

glands had been ext i rpated showed that the change in 
thrombokinase ac t iv i ty  of their  tissues was greater  than 
the individual  variat ions in the control  group. 

Castrat ion caused a,1 increase  in  ac t iv i ty  chief ly  in 
tile lungs (Fig. l a ,  K) and blood (Fig. l g ,  K).  Tissue 
extracts  from castrated females  with one ovary trans- 
p lanted into the spleen did not show the increased throm- 
bokinase ac t iv i ty  of the other castrates (Fig. 1, B). 
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Thrombokinase Activi ty of Human Tumor Tissue 

Tissue 

Metastasis of omentum (can- 
cer of the sigmoid colon) 

Metastasis of omentum (can- 
cer of the cecum) 

Cancer of the stomach 

Cancer of the breast 

n 

M 

w 

l J  

n 

i t  

i1  

No. of cases of 
the condition 

1.109 

1.069 

1.097 

1,253 

1.388 

1.244 

890 

1.272 

1.283 

] 450 

13.183 

1.702 

1.406 

1.755 

1.562 

Thrombokinase ac -  
/ tivlty (in sec) 

Clottln~ t ime of ~ . . . . . . . . .  
~ -surrounoin~ 

control plasma /tumor 
! healthy 

67 

100 

90 

80 

80 

80 

100 

80 

70 

80 

70 

70 

72 

65 

90 

extracts tissue 

16 

25 

18 

21 

43 50 

13 23 

42 62 

48 59 

46 58 

50 62 

40 43 

42 48 

45 53 

41 

46 62 

Thyroidectomy caused chiefly an increase in the 
thrombokinase activi ty of  the blood (Fig. lg ,  T ), kidneys, 
and spleen (Fig. 1, T, g).  There was li t t le change in that 
of the lungs or brain in most of the thyroidectomized 
animals, and in the testes it was actual ly reduced (Fig. 

lb,  T) .  
The remarked changes in the act ivi ty of all tissues, 

and particularly that of  the lungs, kidneys and brain, 
occurred in the adrenalectomized group (Fig. l a ,  A, and 
d, e, A).  

The experiments in which the extracts were diluted 
showed that the increased th~ombokinase activi ty repre- 
sented a disproportionate increase in the concentration 
of thrombokinase in the extracts (Fig. 2). For instance, 
whereas an extract of pulmonary tissue from the control 
( intact)  group of animals reduced the do t t ing  t ime of 
control plasma to 21 see, an extract of  castrate p u l m o -  
nary tissue to 13 sec, and pulmonary tissue from an 
adrenalectornized animal  to 10 sec (see Fig. 1),  the 
correspondingly diluted extracts which failed to speed 
clotting were: for pulmonary tissue of  the control ( intact)  
animals - 10 ~-.4t, i.e. a 256-fold dilution, for castrate 
lung tissue - 10 a'91' (8192 times dilution), and for 
pulmonary t i~ue of the adrenalectomized group - 
10 4"sz, (32708 times dilution) (Fig. 2a, I, K, A).  

The graph of Fig. 2 showing the relative concentra-  
tion of thromboldnase in the extracts, where the concen-  
tration is shown as the logarithm of the dilution, illus- 
trates the close relationship between the thxombokinase 
(more accurately prothrombokinase) content in the tissues 
and endocrine imbalance.  Apparently individual var i -  
ation in thrombokinase activity which may occur in con- 
trol animals is also associated with endocrine balance. 

In animals bearing tumors, the changes in thrombo- 
kinase activity were found to be much smaller than in 
those where there had been endocrine disorders (see Pig. 
1, M - l ,  S-45).  Only the blood of the sarcoma group and 
particularly those with sarcoma M-1 showed a marked 
increase in thromboldnase activity (see Fig. 1, g, M - l ,  

S-45).  
Extracts of the tumors themselves of both ldnds 

showed very high thrombokinase activity (see Fig. 1, 3, 
M - l ) .  Extracts of sarcomatous tissue did not lose their 
activity until the dilution was 10 4"~ and 10 4.5z (see 
Fig. 2, 3, M-l ,  S-45),  in other words the thrombokinase 
concentration in sareomatous tissue approached the 
highest level i.e. that of pulmonary tissue in the adrenal-  
ectomized group. 

Because of the results obtained on the t l~ombokinetic 
properties of the experimental  sarcomas, we thought it 
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Fig. 1. Changes in  the thrombokinase activity of different tissues as shown by 

the clotting t ime (in sec) of the control plasma (average values), a - Tissues 
of lung; b - of testes; e - of brain; d - of lddneys; e of spleen; f - of 

liver; g - of blood; h ~ of tumor. P1 - control oxalate rabbit plasma; 

clott ing t ime after recalcifying shown by dotted line,  I control (intact) 

animals,  K - castrated males, K 1 castrated females, B - females op- 
erated by Biskind's method, T - thyroidectomized animals,  S /A  - sub- 

totally adrenalectomized animals;  A - completely adrenaleetomized ani-  
mals,  M-1 - animals with 14-1 sarcoma; 8-48 - animals with sarcoma 45. 

essential to study those of the mal ignant  human tumors 

removed at operation- The results axe shown in the t a b l e .  

, I l l  
s 

KBT A I T A  IKBTA I K B T A T A  IKT 
a b c d e ~u= ~ 

Fig. 2. Thromboktnase content of different 

tissues, expressed as the logarithm of the dilu- 
t ion of the tissue extracts. Indications as in  

Fig. I. 

As can be seen from the results, extracts of minor 
tissue had the property of greatly reducing the clotting 
t ime  of the plasma, and i n  most cases their thtombo- 

ldnase activity was g~eatez than that of the surrounding 
apparently nom~al ti~,ue. 

Our work has shown a defiaztte similari ty between 
changes in  thromboldnase act ivi ty of tissues in  endocrine 

disturbances and in  tumors. 

S U M M A R Y  

Experiments were performed on Mute rats with vaxious 

endocrine disturbances. Followirtg adzenalzctomy there 
was a considerable rise of th~ombokinase act ivi ty of the 

lungs, kidneys, and brain. There was also an  increased 
activity of the same organs a f t ~  castration. In rats with 
tumor strains of sarcoma M-1 and sarcoma 48, there was 
a sharp rise i n  thromboldnase activity,  main ly  in  the 

tumor tissue itself; the concentrat ion of thzombokinase in  

the tumor tissue approached the highest concentration 
found elsewheze which was in  the pulmonaxy tissue of 
castxated and adzema/ectomized animals.  
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