
and the format ion  of numerous  d i sc re te  thin nerve  bundles,  whose f ibers  began to be myelinated at the 25th- 
30th days af ter  t ransplantat ion.  Isolation of the graf t  f rom the CNS was evidently the reason  for  the uncon- 
t ro l led  growth of the newly fo rmed  myel inated f ibers  in all d i rec t ions  and throughout long per iods  of observa-  
t ion (until nine months). The resu l t s  indicate high functional activity of t ransplanted different iated neurons 
and the potential  powers of regenera t ion  of different iated nerve  cel ls  of adult animals.  This long- te rm t rans -  
plantation of sensory  neurons can se rve  as a model for  the study of the morphological  and functional potential 
of different ia ted neurons and for  the c rea t ion  of new nerve  cen te rs  in the body. 
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D I F F E R E N T I A T I O N  OF A T R A N S F O R M E D  C U L T U R E  

OF L - C E L L S  

R.  E .  K a v e t s k i i *  a n d  V.  A. S h u k l i n o v  UDC 616-006-092.4 : 611-013.9 

L -ce l l s  a r i s ing  f rom subcutaneous connective t issue and adipose t issue of C3H mice were  
cul tured in nutr ient  medium with the concentrat ion of bovine se rum increased  to 60%. Dif- 
ferent ia t ion  of some of the cells  into fat cel ls  took place,  with the format ion  of s t ruc tu res  
s imi la r  to normal  adipose t i ssue.  The occu r r ence  of different iat ion was judged f rom the 
format ion  of cha rac t e r i s t i c  s ignet - r ing  cells ,  whose cytoplasm was fi l led with neutral  fat, 
giving a posi t ive react ion for  lipids when stained with a mixture  of Sudan ffl and Sudan IV. 
It is concluded that the long exis tence of the cel ls  in vi tro and the in t race l lu lar  changes 
accompanying the t rans format ion  p rocess ,  including those of mutation charac te r ,  do not 
r ende r  the cel ls  incapable of differentiat ion.  KEY WORDS: L - c e l l s ;  differentiation; adi- 
pose t issue;  s igne t - r ing  cells; neutral  lipids. 

The concept of revers ib i l i ty  of malignant p roper t i es ,  affording new prospects  for  influencing the tumor  
p roc e s s  [3, 7, 9], is based on the epigenetic theory of malignant t rans format ion  of cells  [5]. In some cases ,  
however,  malignant t r ans format ion  is accompanied by changes of mutation charac te r .  F o r  example,  in normal  
cel ls  in cul ture,  kept in v i t ro  for  a long per iod of t ime, and during malignant t ransformat ion  metabolic [6], 
antigenic [14], and genome [8] changes a r i se .  In par t icu la r ,  fo r  cul tures  of L-ce l l s ,  which a re  extensively used 
in scient if ic  r e s e a r ch ,  considerable  changes charac te r i s t i ca l ly  take place in the karotype,  which distinguish 
these  cel ls  f rom the i r  normal  p r e c u r s o r s  [13]. Accordingly the problem of p rese rva t ion  of the i r  ability to 
di f ferent ia te  a r i se s .  

To study this problem exper iments  were  ca r r i ed  out and the i r  resu l t s  a re  descr ibed  below. 
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F i g .  1. Cul ture  of L -ce l l s :  a) control;  b) cul ture grown in medium with 60% se rum:  s ig -  
ne t - r ing  :cells. Stained with hematoxyl in-eos in ,  160>(. 

EXPERIMENTAL METHOD 

L - c e l l s  we re  grown on cove r s l ip s  in f lasks  under penicil l in at 37~ The number  of cel ls  seeded was 
2000-300 p e r  f lask.  Control  cul tures  were  grown in medium consis t ing of medium 199 (45%), lactalbumin hy- 
d ro lysa te  (45%), and bovine s e r u m  (10%), The nutr ient  medium used fo r  the exper imenta l  cul tures  consis ted  
of med ium 199 (20%), lac ta lbumin hydro lysa te  (20%), and bovine s e r u m  (60%). The high concentra t ion of s e r u m  
was used to induce dif ferent ia t ion [10]. Into e a c h f l a s k  4 ml  of nutr ient  medium was poured.  One batch of cul-  
t u r e s  was fixed in 96% ethanol,  the other  in the vapor  of 10% neutra l  fo rma l in  on the 10th and 25th days of ex-  
planation.  The p r e p a r a t i o n s  were  stained with hematoxyl in  and eosin.  His tochemical  t e s t s  also were  c a r r i e d  
out for  po lysacchar ides  by the PAS reac t ion  and for  lipids with a mix ture  of Sudan HI and Sudan IV, and also 
with Sudan Black B, by methods r e c o m m e n d e d  in [1]. 

EXPERIMENTAL RESULTS 

By the 7th-10th day of explanation cell colonies consisting of round, stellate, polygonal, or fusiform cells 
of different sizes were formed in both the control and the experimental cultures. The cell nuclei of the control 
cultures were round or oval in shape, varied in size, and central in position. The chromatin consisted of fine 
or coarse granules. The 2 to i0 nucleoli were polymorphie and clearly outlined. Individual colonies consisted 
of cells containing one or more round vacuoles in their cytoplasm, the contents of which gave a positive reaction 
for neutral lipids with Sudan III and IV. In individual cells vacuoles occupied the greater part of the cytoplasm 
and compressed the nucleus. Under these circumstances the chromatin became more compact. 

In the experimental cultures vacu01ation of the cells was more marked and was observed in more cells. 
The vacuoles varied in size andwere round in shape. They gave a positive reaction for neutral lipids. The 

:nuclei of these  cel ls  we re  round or  oval,  with coa r se ly  g ranu la r  chromat in ,  and located in the cent ra l  pa r t  of 
the cel ls .  In some ce i l s  the nuclei  were  c o m p r e s s e d  by the lipid inclusions.  The nucleoli  va r ied  in s ize and 
shape and w e r e  c lea r ly  outlined. 

The PAS reac t ion  was pos i t ive  in both the control  and the exper imen ta l  cu l tures .  However,  it was m o r e  
s t rong ly  pos i t ive  inthe expe r imen ta l  s e r i e s .  F o r  instance,  whereas  in the control  cul tures  po lysacchar ides  
w e r e  concent ra ted  as sma l l  but numerous  granules  mainly around the nuclei, in the exper imenta l  cu l tures  la rge  
concent ra t ions  of these  subs tances  were  d i scove red  throughout the cy toplasm.  In control  expe r imen t s  with 
s a l i va ry  a m y l a s e  a weak reac t ion  was obtained, evidence of the p r e s e n c e  of glycogen and of other  PAS-posi t ive  
compounds in the cel ls .  

By the 20 th-25 thdays  of growth individual colonies in the control  cu l tures  began to merge  with each other  
to cove r  whole a r e a s  of the sl ide.  In some  p l a c e s  s t ra t i f i ed  growth was observed.  During this per iod  large  
and smal l ,  round, polygonal,  and fus i fo rm cei ls  we re  found in the explants .  The sma l l  round ce l l s  had a nar row 
r i m  of cy top lasm.  The nuclei  were  round and hype rch romic .  The 3 to 5 nucleoli  were  c lea r ly  outlined. In 
ce l l s  located on the su r face  of the monolayer  the nucleoli  were  indistinctly outlined. The large polygonal and 
round ce l l s  had round nuclei  located in the cen te r  of the cell ,  coa r se ly  g ranu la r  chromat in ,  and 5 to 10 c lear ly  
outlined nucleoli.  The fus i fo rm cel ls  had oval nuclei .  The i r  chromat in  was finely g ranu la r  o r  dust - l ike .  In the 
la rge  cel ls  the aucleol i  we re  c lea r ly  outlined, but in the sma l l  cei ls  indist inctly.  They va r i ed  f r o m  3 to 6 in 
number .  Nucleoli  in all  ce i ls  we re  po lymorphic  (Fig. la ) .  In mos t  ce l l s  neut ra l  lipids were  detected as sma l l  
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Fig. 2. Demons t ra t ion  of lipids in L cells:  a) control  culture:  smal l  drops  of neutra l  
fat  in cy top lasm of cells;  b) cul ture  grown in med ium with 60% se rum:  unilocular  type 
of ce l l  different iat ion.  Here  and in Fig.  3, s tained with Sudan III mixed with Sudan IV; 
160x. 

Fig. 3. Mult i locular  type of d i f fe rent ia -  
tion of L cel ls .  

d rop le t s ,  10 to 15 in number ,  s i tuated "31 dif ferent  pa r t s  of the cy top lasm (Fig. 2a). L a r g e r  lipid drops  were  
found in a few cel ls .  

I n  the expe r imen ta l  cul tures  by this t ime  continuous f ields of large,  spher ica l  cei ls ,  r e sembl ing  s ignet -  
r ings  in appearance ,  were  fo rmed .  The cel ls  were  a r r anged  mainly  in a single layer .  The nuclei  of these cel ls  
were  displaced to the p e r i p h e r y  of the cy top lasm and appeared  f lat tened or  s i ck le - shaped .  The i r  chromat in  was 
no longer  g r a n u l a r  in c h a r a c t e r  but m o r e  compact ,  and no nucleoli  could be detected (Fig. lb) .  The contents of 
the cy top lasm stained br ight  orange with a mix tu re  of Sudan ]1I and IV, evidence of the accumula t ion  of neut ra l  
lipids in them. The large  fat  drop in each cel l  was sur rounded by a r i m  of cytoplasm,  fo rming  a m e m b r a n e  
around it (Fig. 2b). In different  pa r t s  of the cul ture  giant mul t inuc iear  (from 2 to 5 nuclei) cei ls  fi l led with fat  
could be seen.  The i r  nuclei  we re  located at the pe r iphe ry  of the cy top lasm and were  f lat tened o r  s i ck le - shaped  
in appearance ,  hype rch romic ,  and dense.  No nucleoli  could be detected.  The cy toplasm of the  mul t inuc lear  
cel ls  was spher i ca l  in shape and was comple te ly  f i l led with neutra l  fat. 

Bes ides  uni locular  fat  ce l ls ,  in the expe r imen ta l  cu l tures  a mul t i locular  type of different iat ion of the 
cel ls  also was obse rved .  The cy top lasm of these  ce l l s  was vacuo la r  in appearance  and azure  in color .  The nu- 
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clei ,  located in the cen te r  of the cel l  o r  a little eccent r ica l ly ,  became  pycnotic and it was imposs ib le  to dis-  
t inguish any s t r u c t u r e s  in them.  The shape of the nuclei a lso changed. They were  f lat tened or  became  s t a r -  
shaped as a r e su l t  of the fo rmat ion  of indentations f r o m  adjacent  fat  drops  (Fig. 3). 

Phospholipids,  detectable  with the aid of Sudan Black B, we re  revea led  as ma t e r i a l  s tained gray ishrb lue ,  
mainly  in the m e m b r a n e s  of the fat  cel ls .  In control  cul tures  phospholipids we re  found as smal l  droplets  in the 
cy top lasm of round cel ls ,  and also in the cell  m e m b r a n e s .  

The reac t ion  fo r  glycogen was pos i t ive  inboth the exper imen ta l  and the control  s e r i e s .  In the control  
cu l tures  it d i f fered  f r o m  the e a r l i e r  pe r iods  of cul ture  by the weake r  reac t ion  in all the cells .  In ma tu re  fat  
cel ls  of the expe r imen ta l  cu l tures  glycogen could be demons t r a t ed  only in the m e m b r a n e s .  The contents of the 
cy top lasm gave a negat ive reac t ion .  

Among the col lect ions of fat  ce l ls  single f i b rob la s t - l i ke  cel ls  o r  thin f ibe r s  of different  lengths could be 
seen.  In the in te rva ls  be tween the col lect ions of fat  ce l l s  there  we re  long or  polygonal cel ls  with undifferen- 

t i a t e d  nuclei,  among which p i c tu res  of mitot ic  division could be seen.  In some cul tures  these  a r e a s  were  oc-  
cupied by f ib rob las t - l ike  ce l l s  intervening between the col lect ions  of fat  ce l l s  and separa t ing  them.  On the 
whole the p ic ture  was s i m i l a r  with that  obse rved  in no rma l  subcutaneous adipose t i s sue  [2]. 

The r e su l t s  of these  expe r imen t s  suggest  that  as a r e su l t  of the inc rease  in the s e r u m  concentra t ion in 
the nutr ient  medium used to cul ture  the L cel ls ,  d i f ferent ia t ion of p a r t  of the cell  population into fat  cel ls  takes  
p lace ,  with the fo rmat ion  of s t r u c t u r e s  s i m i l a r  to those of no rma l  subcutaneous adipose t i ssue .  This sugges -  
t ion was conf i rmed  by the p r e s e n c e  of c h a r a c t e r i s t i c  s igne t - r ing  cel ls ,  pursuing the uni locular  type of d i f fe r -  
entiation, and of azure  vacuola ted  ce l l s ,  pursuing a mul t iocu la r  type of differentiat ion,  and the contents of whose 
cy top lasm gave a pos i t ive  reac t ion  fo r  neut ra l  l ipids.  That  different ia t ion had taken place was also shown by 
the fact  that  the nuclei a s s um ed  the c h a r a c t e r i s t i c  shape of fat  cel ls ,  the nuclear  chromat in  was condensed, and 
the nucleoli  were  indistinctly outlined. In addition, the actual  or igin  of the cel ls  of this s t ra in ,  which was de-  
r ived  f rom cel ls  of the subcutaneous connective and adipose t i s sue  of C3H mice  [11, 12], may also s e rve  as an 
a rgumen t  in support  of the view that d i f ferent ia t ion took place.  It a lso evidently explains the p r e s e n c e  of cel ls  
dif ferent ia t ing into fat  ce l l s  in this pa r t i cu l a r  cul ture .  It mus t  be added that  l ipid fo rmat ion  could be the r e su l t  
of the accumulat ion of glycogen in the cel ls  of the exper imen ta l  cul tures  in the ea r ly  per iods  of the i r  growth. 
Aconve r s ion  of this type takes  place  during lipid synthes is  by normal  fat  cel ls  in the healthy o rgan i sm.  

As a l ready  s tated,  bes ides  fa t  cel ls ,  the t e s t  cul ture  also contained f ib rob las t - l ike  cel ls ,  whose d i f feren-  
t iat ion can be induced by r e v e r s e  t r a n s c r i p t a s e  [4]. Accordingly a cul ture  of L - c e l l s  can be r ega rded  as a 
population consis t ing of ce l l s  whose different ia t ion can take p lace  in different  d i rec t ions .  

The r e su l t s  of these  expe r imen t s  thus indicate that, despi te  the i r  exis tence  in v i t ro  for  34 y e a r s  and the 
in t race l lu la r ,  including genome,  changes which have taken place  during this per iod,  L - c e l l s  have r ema ined  
capable  of d i f ferent ia t ion in r e sponse  to a change in the conditions of the i r  exis tence .  
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