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After  autotransplanta t ion of whole lymph glands most  of the lymphocytes  die; only some a r e a s  of 
exposed r e t i cu l a r  s t r o m a  and sma l l  groups  of lymphoid ce l l s  immedia te ly  under  the capsule  of the gland 
surv ive .  Regenera t ion  of the lymphoid t i s sue  subsequent ly  takes  place in the zone of p r e s e r v e d  s t r o m a  
[1, 2, 5, 8]. 

We were  in te res ted  to d i scover  how the different  antigenic composi t ion  of the t i s sues  of the donor 
and rec ip ient  would be re f lec ted  in r egene ra t ion  of the lymphoid t i ssue ,  e spec ia l ly  a f t e r  t ransplan ta t ion  of 
the lymph glands of animals of the parent line into first generation (F~) hybrids, 

In the investigation described below regeneration of lymph glands was studied after iso- and homo- 
grafting, and also grafting from animals of the parent line into F i hybrids. In the last case hybrids ob- 
tained by crossing mice of two pure lines do not reject tissues grafted on them from mice of the parent 
lines [3]. 

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

Mice of lines A, CBAT6T~, C57BL, and (A x CBAT~T6)F1 aged 2-3 months were  used.  Pur i ty  of the 
lines was sys t ema t i ca l ly  checked by skin graft ing.  

Axil lary,  inguinal, and cubital  lymph glands were  graf ted  beneath the skin of the thorax at the ra te  of 
one gland to each rec ipient .  Glands f r o m  female  donors  were  graf ted into ma le s  and f ema les ,  but glands 
f r o m  males  were  graf ted only into ma les .  The opera t ions  were  p e r f o r m e d  under  Nembutal  anes thes ia .  

The graf ts  were  fixed in an a l coho l - fo rma l in  mixture  a f t e r  per iods  of 2 h and 1, 2, 3, 5, 8, 12, 16, 
and 20 days,  and 1.5 and 2 months.  

Ser ies  of sect ions  5# in th ickness  were  s ta ined with hematoxy l in -eos in  and methyl  g reen-pyron ine .  
Altogether  about 160 graf ts  were  studied. Bes ides  histologic observa t ions ,  la rge  and smal l  lymphocytes  
and cel ls  of ~blast ~ type were  counted in 200 lymphoid cei ls  in the sec t ions .  

The re  were  th ree  s e r i e s  of expe r imen t s :  s e r i e s  I - i s o g r a f t i n g  into mice  of lines A and CBATsT~ 
and into (A • CBAT6T6)F 1 hybrids ;  55 graf t s  were  studied. Ser ies  I I I - h o m o g r a f t i n g  f rom A into CBAT6T 6 
and f rom A into C57BL; 43 graf ts  were  studied. 

EXPERIMENTAL RESULTS 

Series I-Isografting. From 2 h until the 2nd-3rd day after grafting massive death of lymphocytes 
took place. Only small groups of living lymphoid cells were found immediately beneath the gland capsule. 
These groups consisted mainly of small and medium-sized lymphocytes, although large lymphotyces and a 
few cells of ~blast n type were present among them. The large central part of the gland was occupied by 
necrotic debris, consisting of a mass of disintegrating cells and nuclear material in the form of clumps of 
chromatin, surrounded by a light ring of exposed reticular stroma, the cells of which were still viable. 
Starting with the second day, and reaching its maximum on the fifth, intensive growth of blood vessels took 
place from the capsule into the interior of the gland. 

On the 5th-Sth day of lymphoid cells at the periphery of the gland had increased, and they often formed 
a complete rim or semicircle under the gland capsule, Mitoses were present among them, but only very 
few. By the 12th day resorption of the cell debris was complete, and lymphoid tissue with Visible subdivi- 
sion into cortex and medulla was found in the glands. The medulla consisted of light, apparently empty 

Laboratory of Immunomorphelogy, N. F. Gamaleya Institute of Epidemiology and Microbiology, 
Academy of Medical Sciences of the USSR, Moscow (Presented by Active Member of the Academy of Medi- 
cal Sciences of the USSR O. V. Baroyan). Translated from Byulleten' Eksperimental'noi Biologii i Medit- 
siny, Vo[. 64, No. 12, pp. 84-88, December, 1967. Original article submitted April 16, 1966. 

1341 



Fig. 1. I sogra f t  of lymph gland a f t e r  20 
days .  Complete  r egenera t ion  of lymph 
gland. 900 • 

Fig. 2. Lymph gland 20 days after grafting 
from molese of parent line into F i hybrid. 
Lymphoid tissue forms a semicircle at the 
periphery of the gland. Light reticular tis- 
sue is seen in the center, 106 • 

bands of r e t i cu l a r  syncyt ium.  On the 20th day the cor tex  of the i sogra f t s  was a lmos t  comple te ly  r e s t o r e d ,  
occupying a l a rge r  a r e a  of the gland, although containing only a few secondary  nodules (Fig. 1). Often the 
dilated s inuses  contained groups of lymphocytes ,  among which there  were  large ce l l s  with ingested c h r o m a -  
t in granules  in the i r  cytoplasm,  r e s e m b l i n g  the macrophages  of reac t ive  cen te r s  of lymph glands. The 
s t ruc tu re  of  the medulla,  in the f o r m  of  medu l l a ry  cords ,  was not r e s t o r e d .  However ,  c l u s t e r s  of p l a s m a  
cel ls ,  s o m e t i m e s  v e r y  large ,  were  seen in the bands of connective t i s sue  close to the blood ve s se l s .  

Cells  containing pigment,  s o m e t i m e s  in la rge  numbers ,  appeared  at these  t imes .  Complete r e g e n e r a -  
tion on the 20th day was found in 70% of g ra f t s  studied. Some graf t s  (30%) were  rep laced  with connective 
t i ssue ,  ini t ial ly by young granulat ion t i s sue  l a t e r  becoming  t r a n s f o r m e d  into s c a r  t i ssue .  

Ser ies  H - G r a f t s  into Hybrids .  When glands were  graf ted  f r o m  the parent  line into F l hybr ids ,  m a s -  
s ive cel l  des t ruc t ion  also took place in the f i r s t  two days,  a f ter  which regenera t ion  began, d i f fer ing s o m e -  
what f rom the r egenera t ion  a f t e r  i sograf t ing.  

On the 5th day the number  of cel ls  of ~blast H type and of la rge  lymphoeytes  inc reased  in the lymphoid 
t i s sue  regenera t ing  at the pe r iphe ry  of the glands.  Cells of the p l a sma  s e r i e s  were  found, many  of them 
with degenera t ive  changes :  a few light vacuoles ,  thinning of the cy top lasm in some places ,  and often d i s -  
in tegra ted  and pycnotic nuclei.  By the 20th day the g ra f t s  were  c l ea r  of debr is ,  but r egene ra t ion  of the i r  
lymphoid t i s sue  as a rule  was incomple te .  The cen t ra l  par t  of the glands remained  f ree  f r o m  lymphocytes  
and consis ted  of bands of r e t i cu l a r  t i s sue  (Fig. 2). The pe r iphe ry  of the gland was occupied by lymphoid 
t i s sue  having the s t r u c t u r e  of the co r t ex  of a lymph gland but without secondary  nodules, usual ly in the 
shape of a s e m i c i r c l e  or  a comple te  r ing.  By one month or  l a t e r  the lymphoid t i s sue  in some graf t s  had 
sp read  throughout the gland and become  denser ,  so that the gland was becoming  more  and more  like the 
i sogra f t s  at  the s a m e  t imes ,  but in o ther  graf ts  r egenera t ion  was sti l l  incomplete  even a f t e r  30-60 days.  
On the 20th day regenera t ion  of the typical  cor tex  was obse rved  in 10% of graf ts ,  and regenera t ion  in the 
f o r m  of a s e m i c i r c l e  of c i r c l e  of lymphoid cel ls  in 60%. As with the i sograf t s ,  a few graf t s  were  rep laced  
by connective t i ssue .  

Ser ies  I H - H o m o g r a f t i n g .  In the f i r s t  two days a f te r  homograf t ing  of lymph glands f rom line A mice  
of lines CBAT6T 6 and C56BL no significant  d i f fe rences  were  found f r o m  the picture  of i sograf t ing  and of 
graf t ing glands f r o m  mice of the parent  line into hybr ids .  On the 2nd-5th day mi toses  were  s o m e t i m e s  ob-  
s e rved  in groups of lymphoid ce l l s  at the pe r iphery  of the gland, and the number  of "blas t  n ce l l s  and large 
lymphocytes  showed a sl ight i nc rea se .  Converse ly ,  cons iderably  fewer  smal l  lymphocytes  were  seen  than 
at the s ame  t imes  a f t e r  i sograf t ing.  A few groups of p l a sma  cei ls  could be seen  at the pe r ipher  of the graf t s .  

The m a s s  of debr i s  had condensed and was gradual ly  being absorbed.  By the 8th day the number  of 
lymphoid cel ls  at the pe r iphe ry  began to dec rea se ,  and they had d i sappeared  by the 12th-16th day. At these  
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t imes  some graf ts  consis ted of remnants  of r e t i cu la r  syncytium surrounded by f ibrous connective t i ssue ,  
and sca r  t i ssue was found at this t ime in the place of o thers .  

In the th ree  var iants  of t ransplanta t ion descr ibed,  the graf ted lymph glands were  a lmost  complete ly  
f reed  f rom the i r  own lymphocytes in the f i r s t  few days, and only small  groups of lymphoid cei ls  remained  
d i rec t ly  beneath the capsule.  The re t i cu la r  s t r o m a  was par t ia l ly  p re se rved .  The s t roma  of the isograf ted 
gland was filled with lymphoid cel ls  and the gland regenera ted .  Intact donor ' s  lymphocytes  evidently took 
par t  in the regenera t ion,  as the abili ty of lymph glands to regenera te  during explantation in organ  cul tures  
indicates [4]. Later ,  however ,  toward the 20th-30th day, the donor ' s  lymphocytes were apparent ly  replaced 
by the rec ip ien t ' s  cel ls  [6, 9, 10]. Some isograf ts  (30%) die not r egenera te ,  possibly as a r e su l t  of d is -  
turbance of the normal  c i rcu la t ion  in the graf ts .  

No regenera t ion  of lymphoid t i ssue took place in the homograf ts ,  and the glands were  rep laced  by 
sca r  t i ssue.  

When the glands of mice of the parent  line were  t ransplanted into hybr ids  the resu l t s  d i f fered  slightly 
f rom those obtained during isograft ing.  As a rule  on the 20th day regenera t ion  of the lymphoid t issue was 
re ta rded  compared  with that observed  during isograft ing.  This incomplete regenera t ion  apparent ly  depended 
on local conditions, possibly c rea ted  by the act ivi ty of the donor ' s  lymphocytes surviving in the t ransplanted 
gland and prol i fera t ing  there .  It may be supposed that they prevent  repopulation by the "fore ign"  lympho- 
cytes of the recipient .  

Delay in repopulat ion by lymphocytes  of the hybrid (recipient) may also be associa ted with def ic iency 
of H-2 antigens of the second parent  line in the s t roma  cei ls  of the t ransplanted gland (donor). This would 
be a phenomenon all ied to syngenic p re fe rence  [7]. 
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