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Monolayer  cu l tures  we re  obtained f r o m  thymus and spleen ce l l s  f r o m  embryos  and young 
an imals  (guinea pigs and calves) .  The cell  composi t ion and dynamics  of the changes in the 
p r i m a r y  cul tures  and subcul tures  we re  studied. Monolayers  of a p r i m a r y  thymus cul ture  
consis t  of lymphoblas t - l ike  and f ib rob las t - l ike  ce l l s ,  whose p r e sumpt ive  ances to r s  a re  
thymocytes  and re t i cu lum ce l l s ,  r e spec t ive ly .  The monolayer  cul ture  of the spleen con-  
s i s ted ,main ly  of f ib rob las t - l ike  cel ls  with a few giant mul t inuc lear  cel ls .  The cul tures  ob- 
tained p r e s e r v e  the i r  morphologica l ,  cul tural ,  and biological  p r o p e r t i e s  for  8-10 days with-  
out a change of medium.  It was shown that the thymus and spleen ce l l s  can be subcultured 
for  a long t ime (10-16 passages)o Cul tures  of lymphoid t i s sue  ce l l s  a re  sens i t ive  to RNA- 
and DNA-containing v i r u s e s .  A monolayer  cul ture of thymus and spleen t i s sue  ce l l s  can be 
used on a wide scale  in many  different  b ranches  of biology, medic ine ,  and v e t e r i n a r y  med i -  
cine. 

The cultivation of lymphoid t i s sue  ce l l s  is of cons iderable  in te res t .  There  a re  r e p o r t s  of the cul t iva-  
tion of spleen,  lymph gland, thymus,  and bone m a r r o w  t i s sues  in organ cu l tu res ,  using Mill ipore f i l t e r s  [1- 
9]. However ,  no invest igat ions on the p repa ra t ion  of monolayer  cell  cu l tures  f r o m  lymphoid t i s sue  suitable 
for  routine scientif ic  and p rac t i ca l  pu rposes  a r e  known to the authors .  

The object  of the investigation desc r ibed  below was to p r e p a r e  a monolayer  cul ture of cel ls  f r o m  the 
thymus and spleen of l abo ra to ry  and f a r m  animals .  

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

The thymus of guinea pigs and Syrian h a m s t e r s  (aged 1-2 months) ,  ca lves  (4-6 months), and of cal f  
and pig embryos  (aged 2-5 months) was  used to obtain cell cu l tures .  

The thymus and spleen were  r emoved  f r o m  the an imals  under  asept ic  conditions, washed three  t imes  
in Hanks v solution with ant ibiot ics ,  the capsule  was r emoved ,  and the organ  cut up with s c i s s o r s  into smal l  
f r agmen t s  and d is in tegra ted  by m e a n s 0 f  0.25% t ryps in  solution on a magnet ic  m ixe r .  The minced thymus 
and spleen t i s sues  were  t ryps in ized  at 37~ until all the t i ssue  was used up. The suspension of t ryps in ized  
cel ls  was  centr i fuged for  10 min at 800 r p m .  The cell  res idue  was resuspended  in med ium No. 199 with 
10% bovine s e r u m .  The cell  suspension was seeded into tubes and smal l  and la rge  f lasks  and incubated at 
37~ The suspension of thymus ce l l s  consis ted chiefly of re t i cu lum cel l s  and lymphocyfes  ( thymocyfes).  
On t r ea tmen t  with 0.5% aqueous solution of t rypan  blue the re t i cu lum cel l s  stained a dark  color .  They 
w e r e  2-3 t imes  l a r g e r  than the lymphocyfes ,  which were  unstained. 

When the cell  concentra t ion in the original  suspension was  l - l . 5  �9 1O6/ml monolayer  cul tures  were  
fo rmed in 4-6 days  without a change of medium.  Altogether  24 expe r imen t s  were  c a r r i e d  out with thymus 
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Fig. 1. Primary culture of guinea-pig thymus cells after cultivation for 96 h. In all figures staining by 
Romanowsky-Giemsa method, 400 • 

Fig. 2. Culture of calf thymus cells at the 11th passage. Here and in Fig. 3, 100 • 

Fig. 3. Culture of calf embryonic spleen cells at the 10th passage. 

t i ssue .  The morphology of the cell  cu l tures  was studied ove r  a per iod of t ime in nine expe r imen t s .  Fo r  
this purpose  the original  suspension was  added (in doses  of 2 ml) to penicil l in f lasks  containing covers l ips .  
The cove r s l ip s  with the cel ls  we re  fixed in methyl  alcohol and stained by the R o m a n o w s k y - G i e m s a  method 
0, 3, 6, 9, 12, 18, and 24 h a f te r  the beginning of cult ivation,  and the rea f t e r  daffy for  4-5 days  of cult ivation.  

Simi lar  p r o c e d u r e s  were  c a r r i e d  out at the same t imes  to invest igate  the cul tures  of spleen ce l l s  
(ten exper iments ) .  

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

Cha rac t e r i s t i c s  of Guinea-P ig  Thymus  Cul tures  at Var ious  T i m e s .  The original cell  suspension con-  
s is ted  of dark ly  s tained,  round ce l l s .  La rge  ce l l s  with a loose ly  packed nucleus were  seen.  The cell  c o m -  
posi t ion of the suspension cons is ted  main ly  of thymocytes  and re t i cu lum cel ls .  F r o m  3-9 h a f te r  the begin-  
ning of cult ivation,  many  cel ls  w e r e  adherent  to the g las s .  These were  main ly  l a rge  and smal l  thymocytes ,  
but in addition a ce r ta in  number  of compa ra t i ve ly  l a rge  ce l l s  with a la rge  and pa le ly  stained oval o r  k idney-  
shaped nucleus ( re t iculum cells) could also be seen.  At this per iod  col lect ions of cel ls  were  beginning to 
fo rm .  A modera t e  number  of m i t o s e s  could be seen in the cul ture .  

Bes ides  the p ro l i fe ra t ing  ce l l s ,  some ce l l s  died. A few slightly elongated ce l l s  with a long nucleus,  
r e sembl ing  f ib rob las t s ,  and also ce l l s  of the macrophage  type,  with smal l  thymocytes  around them,  could 
be seen.  
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By 12-18 h the cell composition of the culture showed a marked change: the number of small round 
cells was sharply reduced, and the predominant cells were large, with palely stained cytoplasm and with 
a large oval or irregular (segmented) nucleus. The number of fibroblast-like ceils was sharply increased. 
After 24-72 h the morphology of the culture was changed even more sharply: large fibroblast-like cells 
with a l a rge  nucleus were  predominant .  There  were  many  mi to se s .  A v e r y  few smal l  round ce l l s  were  
still  p re sen t .  Occas iona l ly  ce l l s  with a k idney-shaped nucleus (of the monocyte type) and mul t inuclear  
ce l l s  we re  seen. After  96-120 h (Fig. 1) the f ib rob las t - l ike  ce l l s  fo rmed  a continuous monolayer .  These  
ce l l s  had a long, oval nucleus with two o r  th ree  nucleoli ,  and the i r  cy top lasm was  vacuolated.  La rge  round 
cel ls  with basophil ic  cy top lasm and with a dense nucleus,  r e semb l ing  tymphoblas t - l ike  ce i l s ,  were  u n i fo rm-  
ly d is t r ibuted throughout the monolayer .  The morphologica l  p ic ture  was  unchanged during 8-10 days  of 
cult ivation without a change of nutr ient  medium.  

C h a r a c t e r i s t i c s  of Spleen Cell Cul ture  f r o m  Calf Embryo  at Different  Pe r iods .  The initial cell  sus -  
pension consis ted  of dark ly  stained round ce l l s  of different  s izes .  After  cult ivation for  6 h many  cel ls  with 
a k idney-shaped nucleus,  many m a t u re  lymphocytes  and re t i cu lum cel ls ,  and also so l i ta ry  f ib rob las t - l ike  
ce l l s  could be seen.  F r o m  16-24 h a f t e r  the beginning of cult ivation the n u m b e r  of f ib rob las t - l ike  cel ls  
was  apprec iab ly  inc reased .  These  ce l l s  were  joined together  by the i r  p r o c e s s e s  to fo rm a syncyt ium. To-  
ge ther  with these ce l l s  there  were  smal l ,  med inm-s i zed ,  and l a rge  lymphocytes  and macrophages .  In 
some a r e a s  the ce l l s  had dis in tegra ted .  In the 48-h culture a loose  l a y e r  of f ib rob las t - l ike  cel ls  was  
formed,  on which lymphoblas t - l ike  cel ls  lay singly and in groups .  By 72-96 h a continuous monolayer  con-  
s is t ing main ly  of f ib rob las t - l ike  ce l l s  had fo rmed  in the cu l tu res .  By this t ime giant mul t inuc lear  cel ls  
(16-20 nuclei) had appeared .  

Subculture of the P r i m a r y  Cul tures .  The p r i m a r y  t ryps in ized  thymus and spleen cell  cul tures  we re  
subjected to prolonged subcul ture  in medium No. 199 and E a g l e ' s  medium with 10% bovine s e rum.  The sub- 
cul tures  were  ca r r i ed  out in l a rge  f lasks .  To obtain cel ls  for  seeding the cul tures  a 0.02% solution of 
v e r s e n e  with 5% t ryps in  in 0.25% solution was used.  The seeding ra t io  of the cul tures  was 1 : 2 - 1 : 4 .  The 
p r i m a r y  culture of guinea-pig  thymus ce l l s  went through 11 p a s s a g e s ,  the cul ture of calf  ce l l s  through 16 
p a s s a g e s ,  cal f  e m b r y o  c e l l s - 9  passages ,  calf  embryonic  spleen ce l l s  - 12 p a s s a g e s ,  and rabbi t  spleen 
cel ls  - 5 p a s s a g e s .  In each pas sage  a monolayer  was fo rmed  within 4-5  days .  After  2 o r  3 p a s s a g e s  of the 
p r i m a r y  thymus cul ture  the la rge  round ce l l s  with basophil ic  cy top lasm and dense nucleus d i sappeared  
comple te ly .  The cul ture  consis ted a lmos t  en t i re ly  of f ib rob las t - l ike  cel ls ,  elongated or  polygonal in shape,  
fo rming  a loose monolayer  (Fig. 2). Sol i tary m i t o s i s ,  and he re  and there  giant ce l l s  with a l a rge  nucleus,  
we re  found, and a few ce l l s  contained oxyphilic cy top lasmic  inclusions.  

The spleen subculture also consis ted  en t i re ly  of f ib rob las t - l ike  cel ls ,  although they were  all elong- 
ated in shape and a r r anged  in r egu l a r  bands in c lose  contact  with each o ther  (Fig. 3). No other  morpho-  
logical d i f fe rences  were  found between the subcul tures  of thymus and spleen,  except  that the ce l l s  in the 
thymus subculture were  much l a r g e r .  

As a r e su l t  of these  invest igat ions a method of cult ivating ce l l s  as mono laye r s  f r o m  lymphoid t i ssue  
was developed.  The thymus f r o m  em bryos  and young an imals  and the spleen f r o m  embryos  were  used for  
these  p u r p o s e s .  In the f i r s t  few hours  of cult ivation,  f ib rob las t - l ike  ce l l s  appeared  and these  gradual ly  be -  
came the pr incipal  ce l lu la r  e lement  of the cul ture .  The monolayer  of the thymus cul ture  consis ted  of two 
types  of cel ls :  f ib rob las t - l ike  and lymphoblas t - l ike ,  the i r  ances t ra l  ce l l s  p r e s u m a b l y  being re t i eu lum 
cel ls  and thymocy tes ,  r e spec t ive ly .  The cul ture  obtained was v e r y  stable and p r e s e r v e d  i ts  morphologica l ,  
cul tural ,  and biological  p r o p e r t i e s  for  8-10 days without a change of medium.  The poss ib i l i ty  of prolonged 
subcult ivation of p r i m a r y  cell  cu l tures  obtained f rom lymphoid t i s sues  was demons t ra ted .  A g rea t  advan-  
tage of the cul tures  is the i r  high sens i t iv i ty  to va r ious  RNA- and DNA-containing v i r u s e s .  The w e l l - m a r k e d  
cytopathie action of the v i r u s e s  of foot-and-mouth d i sease ,  v e s i c u l a r  s tomat i t i s ,  Au jeszky ' s  d i sease ,  bovine 
rh ino t raehe i t i s ,  r ab i e s ,  vaec in ia ,  and equine rhinopneumonia  in p r i m a r y  cul tures  and subcul tures  of the 
lymphoid t i s sue  was es tabl ished.  

On the bas i s  of  these  exper imen ta l  r e su l t s  the monolayer  cult ivation of lymphoid t i s sue  ce l l s  f r o m  
the thymus and spleen of an imals  can be r e c o m m e n d e d  fo r  use  in v i ro log ica l  r e s e a r c h .  

1470 



1. 

2. 

3j 
4. 
5. 

6. 
7. 

So 
9. 

L I T E R A T U R E  C I T E D  

A. I. Vorb'ev, E. A. Luriya, A. F. Panasyuk, et al., in: Proceedings of an All-Union Symposium on 
the Conservation, Cultivation, and Typing of Bone Marrow [in Russian], Moscow (1971), p. 80. 
F. G. Itselis,  V. A. Anan'ev, T. E. Vorozhbieva, et al., Problems in Medical Virology [in Russian], 
(1971), p. 271. 
N. R. Ling, Stimulation of Lymphocytes [in Russian], Moscow (1971). 
E. A. Luriya, O. V. Chakhova, and A. Ya. Fridenshtein, Tsitologiya, No. 1, 115 (1966}. 
T. E. Manakova, in: Proceedings of an All-Union Symposium on the Conservation, Cultivation, and 
Typing of Bone Marrow [in Russian], Moscow (1971), p. 89. 
A. Ya. Fridenshtein, R. K. Chailakhyan, and K. S. Lalykina, Tsitologiya, No. 9, 1147 (1970). 
Yu. P. Khussar and E. P. Lushchikov, in: Principles of Development and Cytological Features 
Distinguishing Derivatives of the Mesenchyme [in Russian], (1971), p. 183. 
E. Reisner,  Ann. New York Acad. Sci., 77,487 (1959). 
H. J. Woodliff, Exp. Cell. Res., 14, 368 (1958). 

1471 


