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A characteristic feature of the action of adrenalin on several tissues is brief inhibition of cell division 
[2, 4, 5, 9]. This is due, it has been suggested, to the development of a G2-~M block in the cell cycle [6, 8, 
10, 11]. However, certain tissues do not respond to adrenalin by inhibition of cell division [1, 3, 7, 8]. The 
action of adrenalin on cell division also varies in tumors such as, for instance, in Ehrlich's ascites tumor. 
Not only inhibition, [12] and stimulation [4] of mitotic activity have been observed under the influence of 
adrenalin, but also no change [i]. The reasons for this ection of adrenalin have not been adequately studied, 
and for that reason the role of adrenalin in the regulation of cell division in tumors requires further investi- 
gation. 

The object  of this investigation was to study cell  division in Eh r l i ch ' s  asc i tes  t umor  af ter  injection of 
different doses  of adrenalin into mice. 

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

Expe r imen t s  were  c a r r i e d  out on 200 noninbred ma le  albino mice  weighing between 18 and 20 g and 
aged 1.5-2 months .  The animals  were  kept under conditions of equal light and darkness  (12 h: 12; light f rom 
6 a .m.  to 6 p .m.) .  An asc i tes  t umor  was t ransplan ted  by in t raper i tonea l  injection of 0.2 ml  of a sc i t e s  fluid, 
containing 10 mil l ion t umor  ce i l s .  The expe r imen t s  were  c a r r i e d  out on mice  with asc i tes  of 5 days '  duration.  

Adrenal in  hydrochlor ide  in doses  of 1, 1.5, and 2 p g / g  body weight in a volume of 0.2 ml  was injected 
in t raper i tonea l iy  into the animals ,  a lways at 12.30 p .m.  Physiologica l  sal ine was injected into the control  ani,- 
r ea l s .  The  mice  were  killed 0.5, 1, 2, 3, and 4 h a f t e r  injection of the subs tances .  At each stage of the ex -  
p e r i m e n t  8 to 10 animals  were  used.  

F i l m s  of the tumor  were  fixed with methanol  and stained with methylene blue, a f ter  p r e l im ina ry  hydroly-  
s is  in 0.1 iN HC1 at 56~ To a s s e s s  p ro l i fe ra t ive  act ivi ty the mitot ic  index (MI) and the index of phases  of 
mi to s i s  (PrI ,  MetI ,  AnI,  and Te!I) were  calculated and e x p r e s s e d  in p romi l l e .  In each case  5000 cel ls  were  
counted. The signif icance of d i f ferences  between the values  obtained was a s s e s s e d  by the c r i t e r i a  of Student 
and F i s h e r .  Di f ferences  were  cons idered  to be signif icant  at the P -< 0.05 level .  

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

Significant inhibition of cell  division in E h r l i c h ' s  a sc i t e s  t umor  was obse rved  30 rain af ter  injection of 
all  doses  of adrenal in  (Fig. 1). Maximal  inhibition of mi tos i s  (by 52.7%; P < 0.001) occu r r ed  a f te r  the action 
of a dose of i pg,  and min ima l  inhibition (by 22%; P ~ 0.05) a f te r  injection of 2 ttg adrenal in.  A dose of 1.5 
~g inhibited mi to t ic  act ivi ty by 45.3% (P < 0.001). Af te r  i h of the expe r imen t  the number  of  dividing ce l l s  
continued to be reduced by 36% (P < 0.001), 47.8% (P < 0.001), and 21.3% (P < 0.02) af ter  injection of the hormone 
in doses of 1, 1.5, and 2 ~g, r espec t ive ly .  

Significant inhibition of cel l  division continued 2 h a f te r  adminis t ra t ion  of adrenal in in doses  of 1.5 pg  
(by 41.1%; P < 0.001) and 2 #g (by 22.5; P = 0.05). MI 3 h af ter  the beginning of the exper iment ,  with doses of 
1.5 and 2 pg  was lower by 51.5 and 63.1%, r e spec t ive ly  (P < 0.001). Inhibition of MI amounted to 58 and 42%, 
r e spec t ive ly  (P < 0.01 and less  than 0.05) 4 h a f t e r  adminis t ra t ion  of these  doses .  
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Fig.  1. MI in Ehr l ieh ' s  asci tes  tumor  ceils  
af ter  injection of different doses of adrenalin.  
Absc i ssa ,  t ime of day; ordinate,  MI (in %0, 1, 
2, 3) Doses of adrenalin per g ram body weight 
1, 1.5, and 2 #g, respect ively;  4) control .  
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Fig. 2. Indices of phases of mi tos is  in Ehr l i ch ' s  asei tes  tumor  after  injection 
of different doses of adrenalin into mice.  Ordinate,  indices of phases of mi tos is  
(in ~ remainder  of legend as to Fig. 1. 

All the doses of adrenalin used thus had an inhibitory effect  on cell division in Ehr l i ch ' s  tumor ,  but with 
a dose of 1 #g this effect lasted only 1 h and was followed by normal izat ion of MI, whereas with doses of 1.5 
and 2 #g it was observed throughout the experiment.  

The study of phase indices (Fig. 2) showed that the prophase index (PrI) did not change significantly 
af ter  all doses of the hormone during the f i r s t  hour of the experiment .  A significant decrease  in P r I  was ob- 
served ,  however, 2 h af ter  injection of adrenalin in doses of 1.5 and 2 /~g (P < 0.02 and < 0.001), and this con-  
tinued until the end of the experiment  (P < 0.001). A significant fall in the metaphase index (!VietI) was found 
30 rain after  adminis t rat ion of 1 and 1.5 #g adrenalin (P < 0.01); the dec rease  continued throughout the exper i -  
ment  after  a dose of 1.5 #g  adrenalin (P < 0.001). With a dose of 1 #g, MetI was r e s to red  to normal  I h af ter  
the beginning of the experiment,  but with a dose of 2 /~g it again fell af ter  4 h of the exper iment  (P < 0.01). 
Values of the anaphase (AnI) and teloptmse (TelI) h~dices af ter  30 rain and 1 h were significantly below the 
control  (P < 0.001) when all doses were used and the normal  level was r e s to red  by the end of the second hour 
of the exper iment .  Af ter  3 h a marked  wave of inhibition of AnI and TelI was again observed  following ad- 
min is t ra t ion  of  doses of 1.5 and 2 #g (P < 0.01 and less  than 0.001). At this t ime a decrease  in TelI also was 
found af ter  adminis t ra t ion of 1 #g of the hormone (P < 0.01). Values o f A n I  4 h after  the beginning of the ex- 
pe r imen t  did not differ f rom the control ,  whereas TelI was reduced only as a resu l t  of the action of doses of 
1.5 and 2 #g (P < 0.01 and < 0.02). 
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The resul t s  show that mitot ic  activity in ceils of Ehr l i ch ' s  asci tes  tumor  in the early stages of the ex- 
per iment  (after 0.5-1 h) was reduced mainly on account of anaphases and telophases,  after the action of all 
doses,  and of metaphases  after administrat ion of 1 and 1.5 pg of adrenalin.  In the la ter  s tages of  the exper i -  
ment  inhibition of  mi tos is  through the action of  doses of 1.5 and 2 pg took place as a resu l t  of depress ion of 
all phases of mi tos i s .  

The changes found in mitot ic  activity in Ehr l i ch ' s  asci tes  tumor  as a resu l t  of injection of different doses 
of  adrenalin are  evidence that the tumor  responds by inhibition of mi tos i s  to administrat ion of the hormone,  
and so p r e se rves  the adrenoreceptor  sensit ivity cha rac te r i s t i c  of normal  t i ssue.  

However,  the degree of inhibition was less  marked  although it lasted longer  than, for example, in s t rat i f ied 
squamous epithelium [1, 2, 4-6, 9]. The shor te r  duration of inhibition of mi tos is  as a resu l t  of exposure to 
adrenalin in a dose of 1 ~g compared  with the other doses used (1.5 and 2 pg) was evidently connected with 
differences in their  action on the individual phases of mi tos is .  Whereas af ter  administrat ion of 1 t~g adrenalin, 
a decrease  in T r I  was not observed at any period of the experiment,  and a dec rease  in MetI likewise was not 
found 1 h after  the beginning of the experiment,  with other  doses of the hormone both these indices were  r e -  
duced in the late stages of the experiment.  Changes in AnI and TelI indices in the course  of the exper iment  
were  more  s imi la r  af ter  administrat ion of all doses of adrenalin.  
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