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The development of the ascites form of Ehr l ich ' s  carc inoma in mice is accompanied by a de- 
c rease  in the blood glucose level, which is inversely proport ional  to the number of cancer  
cells in the ascites fluid. The hypoglycemic effect of the cancer  cells in mice with Ehr l ich ' s  
carc inoma can be abolished by large doses of glucose, hydrocor t isone acetate,  or by swim- 
ming in cold water (stress).  

Cancer cells in the body are  in a state of relative glucose and oxygen lack [3]; never theless ;  their  
viability is provided for by their  ability to obtain, ferment ,  and ass imilate  glucose even if present  in a ve ry  
low concentration in the surrounding medium [2, 5-7, 9]. In the presence  of large tumors  or  widespread 
metastas izat ion,  severe  hypoglycemia may develop [4, 8, 10, l l ,  14] and may somet imes  lead to death. Af- 
ter  operative removal  of the tumor the normal  blood sugar  level is r e s to red  [12, 13]. The hypoglycemia 
syndrome does not necessa r i ly  appear during development of malignant neoplasms if the compensatory  
powers of the body are  sufficient to counteract  the hypoglycemia. 

This paper gives the resul ts  of a study of the blood glucose level of mice with an inoculated Ehr l ich ' s  
ca rc inoma and the effect of exogenous glucose, hydrocor t isone,  and physical  exert ion (swimming in cold 
water) as a means of evoking s t ress ,  on this parameter .  

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

Experiments were ca r r i ed  out on 139 mice weighing 23.2 -~ 2.3 g, most  of which were inoculated intra-  
peri toneally with Ehr l ich ' s  carcinoma.  Starting f rom the 4th day, groups of 5-11 animals were decapitated 
daily (70 mice altogether). The remaining animals received daily intraperi toneal  injections of 2 m g / g  or 
10 m g / g  of 40% glucose solution, and 0.5 mg or 5 mg hydrocor t isone acetate (Gedeon Richter,  Hungary) sub- 
cutaneously; cold mice were made to swim for 15 rain in water at 17-19~ immediately after the inoculation. 
The longest duration of the experiment was eight days. Controls were set up for each experimental  group. 
The glucose concentration [1] in the blood and asci tes  fluid was determined in all animals after decapitation. 

E X P E R I M E N T A L  R E S U L T S  

On the f i rs t  four days af ter  inoculation of the tumor,  the blood glucose level of the control  and exper i -  
mental  mice was the same (90.8~- 5.4 mg %). Later  it fell in the lat ter  group to reach 54.9 -~5.0 mg %, i.e., 
60% of the initial level, by the 8th day (Fig. 1). In the four mice which survived until the l l t h  day the mean 
blood glucose level was only 45.2 mg %. 

P rogress ive  hypoglycemia in the mice with Ehr l ich ' s  carc inoma was accompanied by an increase  in 
the volume of asci tes  fluid (on the average f rom 1.5 to 10.6 ml f rom the 5th to the 8th day) and a s imulta-  
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TABLE i .  Blood Glucose Concentrat ion (in mg %) in Control  Mice 
with Cancer  

Group of 
animals 

C~ntrol 
-~ith tumors 
pZ 

Treatment 
glucose in total dose 

(in rag) 
1840 I 360 

50,94-3,2(4)  <0,01 ~83'9 :i= 2' 1 (4} >0 ,5  
79,84-10,6(10) , 9 •  

<0,05 >0,05 

I 
hydrocortisone in total [ 

dose (in rag) I swimming 
40 I 4 

59,7• (4)]70,8• (4)166,14-2,! (5) 
>0 ,5  ] >0 ,5  [ <0,01 

70,84-8,7 (9) 27,95=2,2 (6) 81,25=9,2 (12) 
>0 ,05  <O,Ot <0 ,05  

Note. Number  of an imals  shown in pa ren theses ,  p1) compa red  with 
intact mice;  p2) c o m p a r e d  with the 8th day for  mice  with t umor s  r e -  
ceiving no t r ea tment .  
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Fig. 1. Change in blood 
sugar  (1) and number  of 
t umor  cel ls  (2) during 
development  on Ehr l i ch ' s  
a sc i t e s  ca rc inoma.  Ordi -  
nate,  left ,  blood glucose 
concentra t ion  (in mg %); 
r ight ,  number  of tumor  
cel ls .  Absc i s sa ,  t ime  (in 
days). 

neous inc rease  in the number  of cance r  cel ls :  in the asc i t e s  fluid as a whole 
it i nc reased  during these  days f r o m  2.8 x 108 to 7.3 • 108 (Fig. 1). 

The number  of c ance r  cel ls  in the asc i t e s  fluid was thus inve r se ly  p r o -  
por t ional  to the glucose concentra t ion with effect  f r o m  the 5th day a f te r  inocu- 
lat ion of the tumor ,  i .e . ,  f r o m  the t ime when the number  of c ance r  cel ls  could 
eas i ly  be measu red .  In no case  could glucose be detected in the asc i t e s  fluid 
of the mice  with a tumor  even in t r a ce s ;  i .e. ,  i ts concentra t ion  was below the 
l imit  of sens i t iv i ty  of the method. These  r e su l t s  conf i rm those obtained p r e -  
v iously  [2]. 

It is c l ea r  f rom Table  1 that 5-6 h a f t e r  the las t  injection of glucose (360 
rag) and hydrocor t i sone  (40 and 4 rag) into the control  an imals  the blood glucose 
level  was unchanged. After  admin is t ra t ion  of l a rge  doses of glucose (1840 mg) 
and sys t ema t i c  phys ica l  exer t ion  (swimming in cold water)  these  an imals  de-  
veloped hypoglycemia.  

After  admin is t ra t ion  of la rge  doses of glucose and a f t e r  s t r e s s  (swim- 
ming) a s ta t i s t i ca l ly  significant i nc rease  in the blood sugar  level  was observed ,  
by con t ras t ,  on the 8th day in the mice  with tumors  compa red  with the an imals  
exposed to none of these  fac tors .  The s ame  tendency was obse rved  in the ex-  
pe r imen ta l  mice  t r ea t ed  with 40 mg  hydrocor t i sone .  After  injection of the 
s m a l l e r  dose of hydrocor t i sone  (4 rag), however ,  the blood sugar  concentra t ion 
in the an imals  of the exper imenta l  group showed a s ta t i s t i ca l ly  significant  de-  

c r e a s e ,  and a tendency toward the s a m e  effect  was obse rved  a f te r  admin is t ra t ion  of 360 mg glucose to the 
mice  with tumors .  

Consequently,  healthy mice  and mice  inoculated with Ehr l i ch ' s  c a r c inoma  responded different ly to the 
s a m e  agents;  in addition, the r egu la to ry  m e c h a n i s m s  maintaining the constancy of the blood sugar  level  of 
the mice  with mal ignant  t umors  a re  in a s ta te  of much g r e a t e r  s t r e s s  and are  m o r e  eas i ly  changed. Despi te  
the injection of v e r y  la rge  doses  of glucose and hydrocor t i sone ,  as well  as the inc reased  product ion of en-  
dogenous glucocor t icoids  ( s t ress ) ,  in no case  could even t r a ce s  of glucose be found in the asc i t e s  fluid of 
the expe r imen ta l  animals .  

The development  of the asc i t e s  f o r m  of Ehr l i ch ' s  c a r c inoma  is thus accompanied  by inc reas ing  hypo- 
g lycemia .  Cer ta in  e x t r e m a l  fac to r s  ( large doses  of glucose and hydr 'ocort isone,  swimming  in cold water)  
can abolish the hypoglycemic  effect  of cance r  cel ls  and mainta in  an a lmos t  n o r m a l  blood glucose level. 
However ,  even in these  c a s e s ,  glucose concentra t ion  in the med ium surrounding  the cance r  cel ls  is ex-  
t r e m e l y  low. 
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