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Hyperdiploid or  hypotetraploid s t ra ins  of Ehr l ich ' s  asci tes  tumor were transplanted into non- 
inbred male albino mice.  The resul ts  observed on the 4th, 5th, and 6th days of development 
of the Ehr l ich ' s  tumor show fluctuations in the mitotic index both in the hypotetraploid strain,  
under natural  lighting conditions, and in the hyperdiploid s train with a regular  12-h photoperiod. 
Maximal values of the mitotic index were observed in the morning and afternoon. The resul ts  
indicate that fluctuations in the mitotic index and labeling index during the 24-h period are  not 
synchronized in different s t rains  and under different conditions of illumination. It is concluded 
that the temporal  organizat ion of cell reproduct ion in Ehr l ich ' s  asei tes  tumor cells differs f rom 
that in normal  t issue cells.  
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Among the pa rame te r s  character iz ing cell division, the diurnal rhythm of ceil multiplication occupies 
an important  position. However, data in the l i tera ture  on diurnal rhythms of mitosis  in tumors  are  extremely 
contradictory [1, 2, 7, 10]. The presence  of rhythms of DNA synthesis in tumors  and its connection with the 
rhythm of mitosis  have been inadequately studied [5, 6, 11]. The object of this investigation was to study di- 
urnal  rhythms of mitotic activi ty and DNA synthesis  in cells of hyperdiploid and hypotetraploid s t ra ins  of 
Ehrlich~s asci tes  tumor. 

EXPERIMENTAL METHOD 

Experiments  were car r ied  out on 170 noninbred male albino mice weighing 18-20 g. The animals inocu- 
lated with a hypotetraploid s train of Ehr l ich ' s  asci tes  tumor  (series I) were kept at 18~ under natural condi- 
tions of lighting and were fed ad libitum. Animals inoculated with the hyperdiploid s t ra in  (series lI) were kept 
in the labora tory  at 18~ and with a 12-hourly photoperiod, and were fed ad libitum for 30 days. Mice of ser ies  
I were killed star t ing f rom 72 h, whereas animals of ser ies  II were killed start ing 96 h af ter  inoculation of the 
tumor ,  every  3 h for  48 h, 5 animals at each time. Thymidine-3H was injected into the animals 1 h before 
sacr i f ice  in a dose of 0.5 #Ci/g  body weight (specific activity 4.1 Ci /mmole) .  The asci tes  fluid was removed 
and treated with hypotonic solution (0.56~ KC1, T = 37~ fixed in a mixture of ethyl alcohol and glacial acetic 
acid (3 : 1), and cytological and autoradiographic preparat ions  were made f rom it by the usual method. In prep-  
arat ions f rom each animal, af ter  examination of 3000-5000 cells the mitotic index (MI) and index of DNA-syn- 
thesizing cells (RI) were calculated. MI and RI were expressed in promille.  The numerica l  resul ts  were sub- 
jected to s tat is t ical  analysis  by the F i she r -S tuden t  method. 

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

The experimental  resul ts  showed that during 4-5 days of development of the hypotetraploid s train of 
Ehr l ich ' s  asci tes  tumor MI did not remain  constant.  Maxima of MI for the hypotetraploid s t ra in  were observed 
at noon on the 4th day of tumor  development, at 6 a .m. -3  p.m. on the 4th-5th days, and at 9 a.m. on the 5th day 
after  t ransplantat ion of the tumor  (P< 0.05, P< 0.03, and P< 0.001 respectively).  The minima of MI occur red  
at 3 a.m. on the 4th day and at 6 p.m. and noon on the 5th day of tumor  growth (Fig. 1). The mean diurnal values 
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Fig. 1. Changes in mi to t ic  act iv i ty  and number  of DNA-synthesiz ing cells  in 
hypotet raploid  s t r a in  of Ehr l i eh ' s  a sc i t e s  t umor  on 4th-5th days of t umor  
growth.  Absc issa ,  t ime  of day; ordinate,  RI and MI (in ~ 

Fig. 2. Changes in mi to t ic  act ivi ty and number  of DNA-synthesiz ing cel ls  in 
hyperdiploid s t r a in  of Ehr l i ch ' s  a sc i t e s  tumor  on 5th-6th days of t umor  growth. 
Legend as in Fig. 1. 

of MI on the 4th and 5th days of tumor  development  were  19 and 16~ respec t ive ly .  The re la t ive  ampli tude of 
f luctuations in MI on the 4th and 5th days of t umor  growth differed (2.2 and 3.5), indicating that  the rhy thm of 
cell division va r i e s  in the exponential  phase  of t umor  development .  At the s ame  t ime it mus t  be pointed out 
that  all  the obse rved  r i s e s  of mitot ic  act iv i ty  in the tumor  took place in the morning and af ternoon.  RI also 
changed during the 48 h of the expe r imen t  (Fig. 1). The mean  diurnal  values of RI fell s ignif icantly on the 5th 
day of t umor  growth compared  with those on the 4th day (474 and339~ respec t ive ly ;  p < 0~01). A gradual  fall 
in RI was obse rved  during the 4th day of t umor  development  (maximum at  3 p .m. -midnight ,  min imum at noon; 
P< 0.017). During the 5th day of t umor  growth RI remained  p rac t i ca l ly  constant'. It can be concluded f r o m  
these r e su l t s  that changes in the number  of dividing and DNA-synthesiz ing cel ls  in the hypotetraploid s t ra in  
of Ehr l i eh ' s  a sc i t e s  t umor  during the 24-h per iod were  not synchronized.  

Invest igat ion of changes in MI in the hyperdiploid s t r a in  of Ehr l i ch ' s  a sc i t e s  tumor  in an imals  kept under 
ar t i f ic ia l  conditions of i l lumination showed that m a x i m a  of MI were  observed  at noon and 6 a .m.  on the 5th day 
of tumor  growth and min ima  at 3 and 9 a .m.  (P < 001; Fig. 2). The inc rease  in mitot ic  act ivi ty  in the t umor  of 
this s t ra in ,  just  as in the hypotet raploid  s t ra in ,  on the 5th day of t umor  development  took place in the morning 
and af ternoon.  On the 6th day of tumor  development  no significant  changes were  found in MI. During the 5th 
and 6th days a f t e r  t ransplanta t ion  of the t u m o r  RI fluctuated only sl ightly and its changes were  not significant 
(Fig. 2). In the hyperdiploid s t r a in  of Ehr l i ch ' s  a sc i t e s  tumor  also,  the changes in MY and RI were  not syn-  
chronized.  

The diurnal  rhy thm in the number  of DNA-synthesiz ing cel ls  is r ega rded  by some worke r s  [3] as one 
m e c h a n i s m  of the diurnal  rhy thm of mi tos i s .  The d i s s im i l a r i t y  of the changes in MI and RI during the 24-h 
per iod in Ehr l i ch ' s  a se i t e s  t umor  sugges ts  d i s turbances  of normal  mechan i sms  of diurnal  rhy thms  of cell  r e -  
product ion in this tumor .  Other worke r s  [11] also have noted the absence  of synchronizat ion of rhythms of R[ 
and MI in rapidly  growing undifferentiated t u m o r s .  Most probably  in these cases  also synchronizat ion of divi-  
sion of t umor  ce l l s  takes  place immed ia t e ly  before  s ta r t ing  mi tos is  On the G2-phase).  

The r e su l t s  of the p re sen t  invest igat ion also indicate var ia t ion  in the rhy thm of mitot ic  act iv i ty  in the 
course  of development  of Ehr l i eh ' s  a sc i t e s  tumor .  This  is shown by the absence  of rhy thmic  fluctuations in 
MI on the 6th day of growth of the hyperdiploid s t r a in  of the tumor .  Significant d i f fe rences  may  thus be found 
in the t empora l  organiza t ion  of cell  reproduct ion  in Ehr l i ch ' s  a sc i t e s  t umor  compared  with normal  t i s sues .  
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E F F E C T  O F  ONE AND T W O  I N J E C T I O N S  OF  C H A L O N E  

I S O L A T E D  F R O M  M O U S E  E H R L I C H ' S  A S C I T E S  T U M O R  

ON I T S  M I T O T I C  A C T I V I T Y  
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Chalone f rom Ehr l ich ' s  asci tes  tumor  has a short  and revers ib le  inhibitory action on prol i fera t ion 
of cells of this tumor when adminis tered as both one and two injections. A considerable increase  
in mitotic activity in the tumor  cells compared with the control is observed 10 h af ter  one or  two 
injections (the second injection being given at 6 p.m.) of the chalone, indicating that it acts on the 
G~-cell population in the mitotic cycle and that it synchronizes  cell division. If the second of two 
injections of ehalone is given at 9 p.m. it leads to more  prolonged inhibition of the cells and to a 
more  marked synchronizat ion wave of the G~-cell population. The duration of inhibition of cells 
in the G2-phase of the mitotic cycle af ter  two injections of the chalone thus depends on the state 
of the cell population on which the ehalone acts .  

KEY WORDS: chalone; Ehr l ich ' s  asci tes  tumor;  mitotic cycle, mitotic index, 

During the last  two decades,  in the problem of regulation of cell prol i fera t ion t i ssue-spec i f ic  inhibitors 
of cell division (chalones) have received intensive study, for some workers  ascr ibe  to them the role of phys-  
iological regula tors  of cell reproduct ion [7, 9, 10]. In some investigations chalones have been found to syn-  
chronize the cell population in the mitotic cycle, but the data so far  obtained are  few and fur ther  investigation 
is required.  The use of chalones as natural synchronizers ,  with no toxic action on living organisms,  can play 
an important  role in improving the efficacy of tumor  chemotherapy.  It was accordingly decided to study the 
synchronizing action of chalone on a tumor cell population by testing its adminis t ra t ion by different schemes.  

The object of this investigation was to compare the mitotic activity of Ehr l ich ' s  asci tes  tumor (EAT) 
cells af ter  one or  two injections of chalone f rom that tumor  into animals .  

E X P E H [ M E N T A L  M E T H O D  

Experiments  were car r ied  out on 150 noninbred male albino mice (from the Central  Nursery,  Academy 
of Medical Sciences of the USSH) aged 1o5 months (weight 18-20 g). The animals were kept under standard 
conditions: t empera ture  18~ food ad libitum, 12 h of daylight and 12 h of darkness  (daylight f rom 6 a.m, to 
6 p.m.) 

A diploid s t ra in  of EAT (Institute of Experimental  and Clinical Oncology, Academy of Medical Sciences 
of the USSR) was transplanted by intraperi toneal  injection of 0.2 ml asci tes  fluid, containing 107 cells (with 
this dose of tumor cells a 100% take was observed with this strain).  The EAT chalone was obtainedby the method 
of Hondius and Laurence  [8] and of Okulov and Chekulaev [2], modified by S. G. Mamontov and V. B. Zakharov. 
The stages of obtaining the chalone-eontaining prepara t ion  were as follows. The asci tes  fluid was isolated 
f rom a 13-day tumor  on an icebath, af ter  which the cell mass  was separated by eentrifugation of the asci tes  
fluid at 3000 rpm for 10 rain at 4~ Later  the residue was resuspended 3 t imes in 20 volumes of acetone at 
4~ for 30 rain each time, and centrifuged af ter  each t rea tment  for  10 rain at 3000 rpm. The result ing acetone 
powder was dried and homogenized in an agate mor t a r .  An aqueous extract  was obtained by adding 20 volumes 
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