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A s tudy of the act ion of the toxin of C los t r id ium ocdemat iens  on 16 t~pes of t i ssue cu l tures  showed that 
cu l tures  of human and chick embryon ic  t i s sues  a r e  mos t  sens i t ive .  The sensiti~-ity of cu l tures  of chick e m -  
bryonic  t i s sues  va r i ed  with age,  11-day  chick e m b r y o s  being mos t  convenient for  use.  

Many data have been r epo r t ed  indicating that ce r t a in  toxins can d e s t r o y  the cel ls  of pa r t i cu l a r  t i ssue  
cu l tu res .  Many of these invest igat ions  were  concerned with the act ion of toxins of m i c r o o r g a n i s m s  of the 
gas  gangrene  group [1-5]. 

The object  of the p r e s en t  invest igat ion was to s tudy a wider  spec t rum of t i ssue cul tures  in o rde r  to 
choose  the t i s sue  too'st sens i t ive  to act ion of the toxin. 

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

P r i m a r i l y  t r ~ s i n i z e d  t i s sues  of three  spec ies  (chick e m b r y o s  aged f rom 2-4 h to 18 days of incuba-  
tion, human e m b r y o s  aged f rom 8 to 14 weeks obtained by cure t tage  of the u terus  a f t e r  induced abor t ion,  
m o n k e y s '  kidneys) f rom 13 types of t r ansp lan tab le  s t r a ins :  Sots,  Det ro i t -6 ,  t I eLa ,  PEK, KV, Chang, C-18,  
A - l ,  PKV, KEM, Hep-2 ,  and A - L F  were  used in the expe r imen t s .  

The method of cul t ivat ion was a s l ight  modif ica t ion  of the method of r~onoIayer  cul tures  of t ryps in ized  
ce l l s  sugges ted  by Ende r s ,  and the method of explants .  Dried toxin of C_~l. oedemat iens  (Batch 230; M.L.D. 
0.004 m g / m l ;  L t  0.2 m g / m l  on March  26, 1959). The main  dilution of toxin was obtained by dissolving a 
weighed sample  in medium No. 199 to a concent ra t ion  of 20 m g / m l .  All subsequent  dilutions were  made 
f rom this .  F o r  each dilution 2-4 tubes of 24 h cul ture  were  used and each exper imen t  was repea ted  f rom 
5.to 15 t imes .  The cytotoxie  act ion of the toxin was a s s e s s e d  a f t e r  24 h under  low power  of the m i c r o s c o p e  
(10 x 8). 

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

Sensi t iv i ty  of the cul tures  of different  t i s sues  to the act ion of toxin of C1. oedemat iens  was f i r s t  
s tudied.  The r e su l t s  of c o m p a r a t i v e  t i t ra t ion  showed that tt~e t i s sues  used in the expe r imen t  d i f fered  in 
the i r  sens i t iv i ty  to the toxin. In high concent ra t ions  of toxin a eytotoxic effect  was obse rved  on all  cul tures  
used.  In concent ra t ions  of 0.02 and 0.002 m g / m l ,  only p r i m a r i l y  t r ~ s i n i z e d  cul tures  of chick and human 
e m b r y o s  were  sens i t ive .  T i s s u e  of human e m b r y o s  was less  conveniently obtained for ex tens ive  p rac t i ca l  
use .  Accord ingly ,  it is p r e f e r a b l e  to use chick embryon ic  t i ssue  for  t i t ra t ion.  

Since the cul ture  of chick embryon ic  t i ssue  was the mos t  convenient  object  for  p rac t i ca l  use,  we 
decided to invest igate  whether  the sens i t iv i ty  of the t i s sue  to act ion of the toxin va r i e s  with age.  The r e -  
sul ts  of t i t ra t ion of C1. oedemat iens  toxin on t i s sue  cul tures  of chick e m b r y o s  of different  ages  showed that 
t i s sue  of e m b r y o s  aged between 2-4 h and 3 days of incubation is r es i s t an t  to the action of the toxin. T i s sue  
of e m b r y o s  aged 3-6 days of incubation were  m o r e  sens i t ive  to the toxin and, finally, the cul ture obtained 
f rom e m b r y o s  a t  7-18 days  of incubation p o s s e s s e d  the highest  sens i t iv i ty .  Microscopica l ly  the cytotoxic 
ac t ion  was s h o ~  by ce s sa t i on  of growth of the cell  mono laye r ,  rounding of the cel ls  and the i r  s epa ra t ion  
f r o m  one ano the r ,  and de tachment  of tl~e ce l l s  f rom the tube walls (Figs. 1 and 2). 

Department of Wound Infections, N. F. Gamale~. Institute of Epidemiology and Microbiology, Academy 
of Medical Sciences of the USSR, Moscow (Presented by Active Member of the Academy of Medical Sciences 
of the USSR G. V. Vygodchikov). Translated from B)~lleten' l~ksperimental'noi Biologii i Meditsiny, Vol. 65, 
No. 5, pp. 91-93, May, 1968. Original article submitted April 20, 1966. 

552 



I.:" ~.C~,.,<'..,~:':..,'~,.- ~.';...-~. - ,-."..~, .'~ . ,.' 

Fig. 1, 24 h Culture of tissue front an ll-day chick 
embryo. Control, 40• 

i 
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Fig. 2. Action of toxin of El. oedematiens in dose of 
0.002 mg/ml on 24 h culture of tissue from an 11- 
day chick embryo. 40 x 8. 

The low �9 of cul tures  of chick embryonic  t issues from between 2-4 h and 6 days of incuba- 
t ion .may be explained e i ther  by the p rescnce  of undifferentiated epithelioid cells o r  by incomplete develop- 
ment  of connec t ive- t i s sue  cells  on which the toxin ac ts .  The increase  in sensi t ivi ty  with increase  in age of 
the embryo  is probably  due to the fact that f ibroblasts  a re  more  mature  in cha rac t e r  and become more  
sensi t ive  to the act ion of tile toxin. 

When choosing a tissue for work not only its sensitivity, but also liberation of its cells on try"psinlza- 
tion and capaci ty  for  rapid growth must  be taken into account.  Embryos  under 6 days of age are  unsuitable 

�9 . . \ .  

for  extensive p rac t i ca l  use because tile yield of ceils  on trypsunzat~on Is small  and they have low sensi t ivi ty  
to the toxin. In addition, when the t issues  of such embryos  a re  cultivated, difficulties a r i se  as regards  
both the techniqne of cultivation and a s s e s s m e n t  of tile resul ts  of the react ion.  The yield of ceils inc reases  
with an inc rease  in age of the embryo:~ f rom 7 to 11-1.2 days,  and then gradual ly  dec reases  until 18 days.  
The m a m m a l  cell yield is observed  in em bryos  at 11-12 days of incubation. Because of the p resence  of 
ha i r  on the 12-day  e m b r y o s ,  in ter fer ing with normal  gro~r of the cul ture,  they a re  di~[icult to use for  
p rac t i ca l  pu rposes .  In addition, t issue from embryos  a t  12-18 days of incubation gives a continuous l ayer  
only a f t e r  4-6 days of cultivation. IIence,  it can be concluded from the above descr ipt ion that embryos  at 
11 days of incubation a re  the mos t  su i~b le  objects  fo r  prac t ica l  use because they a re  highly sensi t ive to 
the act ion of the toxin, they give the highest yield of cells  on t rypsinizat ion,  and they form a continuous 
mono layc r  of  t i ssue suitable for  t i t ra t ion of the toxin, giving resul ts  which can be read a f te r  ctdtivation for 
24 h in an incubator .  
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