
It can be concluded f rom these resul ts  that hyporeaetive cells secre te  a factor  inhibiting interferon produc-  
t ion into the incubation medium. This factor  differs f rom interferon in its antigenic composition. Fur ther  in- 
vestigations will establish its nature and its connection with the in t race l lu lar  r e p r e s s o r .  Besides hyporeac -  
t ivity factor ,  interferon itself can evidently control its production by the feedback principle.  Two opposite phe-  
nomena, namely "priming" and "hyporeactivity," due to interferon,  have been descr ibed in the l i tera ture .  The 
mechanisms whereby interferon regulates its own production are  unknown. 
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The mouse spleen is capable of reparative regeneration after removal of a large part of the organ. The 
operation and repair processes in the spleen are accompanied by a drastic fall in the ability of splenocytes to 
form antibodies, and this is accompanied by changes in the content and functional activity of the T and B lympho- 
cyte populations [3]. 

In recent years many investigators have directed their attention toward normal natural killer cells (NKC), 
cells mediating natural cell cytotoxieity. The reasons are not only that NKC are possible effectors against 
malignantly transformed cells, but also the suggestion that they may play an important role in the maintenance 
of homeostasis, with their participation in the regulation of normal proliferation and differentiation in renewing 
systems [4]. The writers showed previously that repair processes in the liver are accompanied by marked 
changes in NKC activity in the spleen, a reduction of natural cytotoxic activity during the 2 days after the opera- 
tion, followed by an increase in this activity on the 5th-gth day [i]. 

The aim of this investigation was to study the dynamics of NKC activity during reparative regeneration of 
the spleen. 

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

Experiments  were car r ied  out on male CBA mice weighing 16-20 g. Under ether anesthesia  two-thi rds  of 
the spleen was removed f rom the animals.  As a special  control ,  in a separate  se r ies  of experiments the right 
submandibular sa l ivary  gland, which is incapable of regenerat ion under these experimental  conditions, was com-  
pletely removed [2]. The animals were decapitated at various t imes  after  the operation and cell suspensions 
p repared  f rom the spleens.  

To assess  the level of DNA synthesis 2 �9 106 spleen cells were incubated in medium RPMI-1640 with 10% 
fetal calf s e rum and 1% glutamine, in the presence  of [~I]thymidine (5 #C i /ml ,  specific radioactivi ty 23 Ci/mmole)  
for  1 h at 37~ Radioactivity incorporated into the acid-insoluble fract ion was est imated with a T r i ca rb  Packard  
scintil lation counter.  
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Fig .  1. T i m e  course  of number of ce l l s  (I) and 
[~l-I]thymidine incorporat ion  (II) in m o u s e  s p l e e n  
regenerat ing  after  part ia l  r e s e c t i o n .  A b s c i s s a ,  
t i m e  after  operat ion (in days);  ordinate: I) n u m -  
ber  of ce l l s  in s p l e e n  (. 10G), II) number  of counts 
per  minute for  2 �9 106 ce l l s  (- 10-3).  Each point 
r e p r e s e n t s  m e a n  for 4 -6  an imal s .  
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Fig. 2. Dynamics of NKC activity and number 
of B lymphocytes binding the hapten (TNP) in 
mouse spleen regenerating after partial resec- 
tion. Abscissa, time after operation (in days); 
ordinate: a: I) CI (in ~0) for ratio EC:TC = 50:1, 
If) number of TNP-RFC per l0 G cells (-10-5); b: 

I) number of lytic units (LU2~ per spleen, If) 
number of TNP-RFC per spleen (- 10-5). Here 
and in Fig. 3 each point represents mean for 
6-8 animals. 

Natural  cytotoxic  act iv i ty  of the sp l een  ce l l s  was  de termined  three  t i m e s  in a tes t  based on l iberat ion of 
5~Cr f r o m  labeled target  ce l l s  (TC); these  w e r e  ce l l s  of a VAC-1  m o u s e  l y m p h o m a  transplanted in v i tro .  TC,  
number ing  5 �9 10 ~, w e r e  incubated with 100#Ci  of  Na261CrO4 (spec i f ic  radioact iv i ty  1 m C i / m l ,  f r o m  A m e r s h a m  
Corporat ion ,  England) for 60 rain at 37~ TC number ing  2 �9 107 in 0.1 mI of m e d i u m ,  were  t r a n s f e r r e d  L~to 
w e l l s  in round-bot tomed plates  with an equal volume of e f fec tor  ce l l s  (EC) in the rat ios  of 1:100, 1:50, and 1:25.  
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The ce l l s  we re  incubated for 4 h at 37~ The pla tes  were  then centr i fuged at  200 g fo r  3 min.  Radioact iv i ty  of 
0.1 ml of supernatant  was m eas u red  on a R a c k - G a m m a  g a m m a - c o u n t e r .  The cytotoxic index (CD was calculated 
by the equation (in %): 

Number  of counts (exper iment  - s p o n t a n e o u s  yield) 
CI = Number  of counts (maximal  yield - spontaneous yield) " 100%. 

To  es t ima te  the lyric potential  of the whole organ,  cytotoxicity was expres sed  in lyt ic  units (LU). The num-  
ber  of spleen cells  producing lys is  of 20% of TC (LU20) was taken as the unit. The control of act iv i ty  due to 
NKC was absence of cytotoxicity of the cel ls  against  TC r e s i s t a n t  to NKC, namely  VAC and P-815 cells  t r a n s -  
planted in vivo. 

To a s s e s s  changes in subpopulations of spec ia l ized  B lymphocytes ,  which could be p r e c u r s o r s  of ant ibody-  
forming  ce l l s ,  the number  of lymphocytes  ca r ry ing  r e c e p t o r s  against  a hapten - the t r in i t rophenyl  (TNP) group - 
was  de te rmined  by the rose t t e  fo rmat ion  method with sheep ' s  r ed  blood cells  conjugated in TNP [6]. 

The s ta t i s t i ca l  analysis  of the r e su l t s  were  ca r r i ed  out by Student 's  tes t .  

EXPERIMENTAL RESULTS 

Results of counting cells remaining in the stump of the Spleen after resection of two-thirds of the organ 
and of determination of [311]thymidine incorporation by these cells at different time intervals after the opera- 
tion are given in Fig. i. In the resected organ there was an increase in incorporation of the labeled DNA pre- 
cursor, which was most marked between the 3rd and 8th days. Restoration of the number of cells in the re- 
generating spleen was slow, and by the 28th day it had reached only two-thirds of their number in the intact 
organ. 

The level of NKC activity in the reseated spleen fell significantly (P < 0.05) by the 3rd day (Fig. 2a). 
However, 8 days after the operation NKC activity was higher than the level of cytotoxic activity of NKC from the 
intact spleen (P < 0.05). When the cytotoxie activity of NKC was expressed in lyric units and the lyric potential 
of the whole organ estimated, it could be seen to be considerably greater than the lytic activity of one-third of 
the normal spleen, but below the potential of the whole intact spleen (Fig. 2b). The time course of NKC activity 
differed from the change in content of the other lymphocyte subpopulation (specialized B lymphocytes binding the 
hapten) in the resected organ. In the early period after the operation the fraction of TNP-RFC in the spleen cells 
showed little change. It was reduced by half by the ~h day, but then gradually increased, to reach 80% of the 
co~rol level by the 21st day. However, the number of TNP-RFC in the whole regenerating spleen barely reached 
60% of their number in the intact spleen. 

Unilateral removal of a paired nonlymphoid organ, the submandibular salivary gland, also led to a change 
in the number of cells, activity of NKC, and the number of TNP-RFC in the spleen of the animals undergoing the 
operation (Fig. 3). By the 3rd day after the operation a decrease in NKC activity was observed. However, 
starting with the 5th day, its level rose to reach a maximum on the 8th day. By that time the lyric activity of 
the spleen of the animal undergoing the operation was significantly higher than that of the intact animal. The 
number of TNP-RFC in the spleen of the sialadenectomized mice also was reduced after the operation. The num- 
ber of these cells was restored after 28 days, much more slowly than NKC activity. 

The results are evidence of a quantiatively different response to trauma and a different time course of 
r egene ra t ion  of the cel ls  of the two different lymphocyte subpopulations,  p e r f o r m i n g  different  functions.  Ac -  
t iv i ty  of NKC, to  which an impor tant  ro le  is a sc r ibed  in the an t i tumor  r e s i s t a n c e  of the o rgan i sm [5] and possible  
par t ic ipa t ion  in the regulat ion of p ro l i fe ra t ion  and different ia t ion of normal  cel ls  [4], fell  sharp ly  during the f i r s t  
3 days.  By the 8th day the level  of NKC act ivi ty was h igher  than its level  in the intact  sp leen,  and subsequently 
it r ema ined  comparab le  with it. Consequently,  at l eas t  8 days is r equ i red  for  NKC act ivi ty to be r e s t o r e d  in the 
r e s e c t e d  spleen.  However ,  s ince complete  r e s to r a t i on  of the number  of cel ls  in the organ did not take place ,  the 
r egene ra t ed  spleen had lower lyt ic  potential .  The f rac t ion  of B lymphocytes  ca r ry ing  specif ic  r e c e p t o r s  for  the 
hapten,  i .e. ,  the f rac t ion  of p r e c u r s o r  cells capable of synthesizing specif ic  antibodies against  that  hapten a f te r  
s t imulat ion with antigen, showed little change in the ea r ly  s tages  a f te r  the operat ion.  The g r e a t e r  d e c r e a s e  in 
the f rac t ion  of T N P - R F C  occur red  l a t e r ,  toward the 8th day, and the i r  number  was not comple te ly  r e s t o r e d  in 
the course  of 28 days.  The d e p r e s s e d  humora l  r e sponse  of cel ls  of the regenera t ing  spleen [3] may  evidently 
depend not only on a dec rea se  in the f rac t ion  of T - lymphocy te s  and a change in the ra t io  of the i r  subpopulations,  
but a l so  on a dec rea se  in the number  of p r e c u r s o r s  of an t ibody-forming ce l l s .  
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Fig. 3. Dynamics of number of cells, activity of 
NKC, and number of TNP-RFC in mouse spleen 
after unilateral removal of submandibular gland. 
Abscissa, time aRer operation (in days); or- 
dinate: a) number of cells in spleen (. i0-6); b: 
I) number of lyric units (LU20) per spleen; II) 
number of TNP-RFC per spleen (-10-5). 

The dynamics of NKC activity in the regenerating spleen differed considerably from changes in its ac- 
tivity in the mouse spleen after removal of a salivary gland, an organ not directly connected functionally with 
the spleen. In this case, after an initial decrease there was a rapid and more marked increase in NKC activity. 
The total lytic activity of the spleen in these animals after 8 days was much greater than the lyric potential of 
the spleen in intact mice. Similar changes, but quantitatively more marked still, were observed during repara- 
tive regeneration of the liver [i]. The absence of restoration of the total lytic potential of the regenerating 
spleen may be linked with removal of a large part of the stroma of the organ, leading to a deficiency of cells 
which constitute the microenvironment, and the absence of free "planting sites." 

During regeneration in the spleen changes are thus observed in the level of activity of NKC, manifested 
as a decrease in the early period after partial resection of the organ and a relatively rapid rise in the course 
of 8 days. However, the total lyric potential of the regenerating spleen is not restored in the course of 28 days. 
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