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Little a t tempt  has been made to study the problem of the viruses and virus infections of the lower vertebrates 
(fishes, amphibians,  and reptiles), yet  without such a study our knowledge of the ecology and evolution of viruses 
must be incomplete .  A very important  factor in the investigation of these problems is the creat ion of tissue cultures 

from the tissues of poiki lo thermic  vertebrates. 

Experiments to prepare tissue cultures from cold-b looded  animals  by Carrel '  s method were carried out many 
years ago [5] and such cultures have been used several  t imes [2, 6]. Trypsinized monolayer  cultures of the tissues 
of co ld-b looded  animals have received l i t t le  or no study. Wolf and co-workers [8] obtained trypsinized cultures 
from tissues of fishes and frogs. Similar  results are described by Auclair  [3]. Litt le is known of the proliferation 
of viruses a t tacking mammals  and birds in the tissues of co ld-b looded animals.  Poliomyleti ts  virus does not pro- 
l i ferate in a culture of frogs' tissue [7], but the  RNA of this virus is able to pass through one cycle  of proliferation 
in such a culture. Vaccinia virus has been cul t iva ted  successfully in the embyos of reptiles [1]. 

In the present paper we describe the use of a moll if ied method of obtaining cultures of tissues of axolotls and 

frogs (Rana temporaria)  and their tadpoles. 

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

Explants and trypsinized skin-muscle,  lung, and kidney tissues of the axolotl ,  skin-muscle,  liver, kidney, and 
heart  tissues of the frog (Rana temporaria)  and tissues of the tadpoles of this species of frog were cult ivated.  The 
axolotls and frogs were kept at a temperature of 4* and were not fed. Before the experiment  they were p laced in 
a concentrated solfition of antibiotics (50,000 units p e n i c i l l i n / m l  and 50,000 units s t reptomycin/ml)  at 4*. This 
t ime  was long enough to give sterile tissues for culture. The nutrient medium consisted of Locke-Lewis solution 
(NaC1-0 .7  g, KC1-0 .042  g, C a C l t -  0. 025 g, NaHCOs-  0. 02 g, dex t rose -  0.25 g and 90 ml  bidis t i l led water), 25% 
of chick embryonic  extract ,  and 10% of inact ivated cal f  serum. The medium was diluted with bidis t i l led water 
until an isotonic state for poiki lo thermic  vertebrate animals  was at tained.  The plasma from a cock fasted for sev- 
eral  hours before its blood was taken was used. Trypsinizat ion was carried out a t  4* for 18 h in a magnet ic  mixer.  

As a rule the cel ls  obtained during the first hour gave poor results, and cells obtained during the following 
periods of trypsinization were therefore used. They were sedimented by centrifugation, and the suspension was di-  
luted in a medium of: 10% inact iva ted  cal f  serum, 20~ chick embryonic extract ,  30% medium 199, and 30% 
Eargs medium; the pH of the medium was adjusted to 7 .2-7.4  with soda. Cells were cul t ivated at 20 and 37*. The 

amnio t ic  fluid of a cow was added for cul t ivat ion of cel ls  from the axolotls. 

To study the cytopathogenic act ion of viruses in cel l  cultures of the tissues of co ld-b looded vertebrates, 

measles virus stTain Leningrad-4 and vaccinia  virus were used. 

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

Of the trypsinized frog' s tissues, only the kidneys grew well. The cel ls  a t tached themselves at once and the 
ce l l  layer reached a satisfactory development  after 5-6 days; during cul t ivat ion at 20* the cells started to degen- 
erate after 2 weeks. The cells also grew at  37", but their degeneration in this case started much e a r l i e r -  after 

6-7 days. 
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The tadpoles were trypsinized whole (after removaI of the intestine). The cei ls  adhered quickly and a con- 
tinuous layer could be obtained on the fourth-sixth day (Fig. 1). On microscopic examinat ion  of the ce l l  cultures 

i t  was diff icult  to make out from which organs the epi the l ia l  ceils  had been cult ivated.  

Fig. 1. Tissues of a tadpole. Helnatoxyl in-eosin.  X106. 

Fig. 2. Skin and muscle tissues of an axolotl .  Hematoxyl in-  
eosin, x 280. 

During cul t ivat ion of explants of skin and muscle tissues of the axolotl  at 20-25 ~ growth of the cel ls  was ob- 
served after 3 days. The ce l l  layer reached its max ima l  development  after 7-8 days (Fig. 2), and this was ma in -  
ta ined for 3 weeks. After 3 weeks degenerat ion of the cells began. During cul t ivat ion of tissue fragments and ex-  
plants at  37 ~ growth of the cells was observed much soone r -a f t e r  2-a  days. However, the cel ls  started to degener-  
ate ear ly  a l s o - a f t e r  10 days. 

Various cel ls  were encountered in the cel l  cultures: f ibroblast-I ike,  epi thel ia l ,  pigment,  and large round cells .  
In old cultures the fibroblasts had undergone some degree of degeneration. No monolayer  culture of the l iver  cel ls  
of the axolotl  could be obtained. 

During the a t tempt  to trypsinize the skin-muscle  tissue of the axolotl  the cells separated r a p i d l y - a f t e r  3-5 
rain. Growth of the cells was observed after 3-5 days and reached its max imal  development  after 7-10 days. The 
medium was changed for the first t ime after 3 days, and thereafter  once per week. Cel l  cultures grew bet te r  at  20 ~ 
than at 37 ~ At 3"/~ the tissues grew faster, but  they also degenerated much faster. 
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Inoculat ion of the ce l l  cultures from the frog' s kidney and the skin and muscle tissue of the axolotl  with 
measles and vaccinia  viruses did not give a c lear ly  defined cytopathogenic action, despite the fact that 16 passages 
were carr ied out. Observations were made on cel ls  cul t ivated at 20 and 37*. When inoculated with massive doses 

of virus (vacc in ia  and measles) a toxic action on the tissue was obse rved-degenera t ion  of the whole ce l l  layer. 
Measles virus was detected in the first two passages in a t i ter  of 0.5 logt0 in the culture fluid taken from froffs kid- 
ney tissue. The virus was t i t ra ted in continuously growing human amnio t ic  tissue. After the third passage, however, 

it  was impossible to detect  the virus in the undiluted culture fluid. No evidence of proliferat ion of these viruses 
was found. 

S U M M A R Y  

Methods were derived for obtaining trypsinized tissue cultures of co ld-b looded animals,  frogs and their tad-  
poles. After infect ing these ce l lu lar  structures with vaccinia  and measles viruses no distinct cytopathic  effect was 
obtained and no mul t ip l ica t ion  of these viruses was noted. 
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All a b b r e v i a t i o n s  of  p e r i o d i c a l s  in  the  a b o v e  b ib l i ography  are letter-by-letter transliter- 
ations of  the  a b b r e v i a t i o n s  as  g iven  in the  or ig ina l  R u s s i a n  journal .  Some o r  a l l  of  th i s  per i -  

o d i c a l  l i t e ra ture  m a y  we l l  be  a v a i l a b l e  in En g l i sh  t ransla t ion.  A co mp le t e  l i s t  o f  the  c o v e r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  appears  at the  h a c k  o f  th i s  i s s u e .  
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