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Marked inhibition of cy toplasmic  f ragmenta t ion  (c lasmatos is)  of lymphocytes  in the spleen, 
lymph glands, and thymus is observed  7 days af ter  the operat ion in adrena lec tomized  CBA 
mice.  A re tu rn  to the previous  levels  occurs  af ter  12-14 days. The rec ip roc i ty  of the t i m e -  
effect curves  for  the weight of the lymphoid organs  and for  c l a sma tos i s  conf i rms  the connec-  
tion between this phenomenon and cytodifferentiat ion.  

C lasmatos i s  or cy toplasmic  f ragmenta t ion  of lymphocytes  cons is t s  of the separa t ion  of spher ica l  
anuclear  f r agments  (leptons) f rom cel ls  in var ious  s tages  of maturat ion.  

The sys t emic  cha rac t e r  of c l a smatos i s ,  the nonspecif ici ty of the c lasmato t ic  reac t ion  to va r ious  fac -  
t o r s ,  i ts  kinetic features,  [2, 3, 9, 10], and also the effect  of hormones  on this  phenomenon, as re f lec ted  by 
data in the l i t e ra tu re  [4, 6, 12], suggested that  c l a sma tos i s  is adaptive in nature and that  in vivo it is under 
co r t i cos te ro id  control.  

Since the most  radica l  and effective method of changing the hormonal  balance is by removing  an endo- 
cr ine  gland (or glands) whose role  in the pa r t i cu la r  phenomenon is to be studied, ad rena lec tomy was p e r -  
fo rmed  on mice and, by dynamic observa t ions  on the animals ,  an a t tempt  was made to study the pa t te rn  of 
c l a sma tos i s  a f te r  total  exclusion of adrenal  function. No data on this p rob lem a re  to be found in the l i t e r a -  
ture .  

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

Male CBA mice weighing 18-20 g were  kept before  and during the exper iment  under s tandard  condi-  
t ions (10 animals  in each cage, food and wate r  ad lib.). Before  the operat ion the an imals  were  anesthet ized 
with pentobarbi ta l  (1 mg/10  g body weight, in t raper i toneal ly) ,  and both adrenals  we re  then r emoved  through 
a s tandard  skin incision in the lumbar  region followed by division of the lumbar  musc les  allowing for  the 
topography of the kidneys.  To  prevent  bleeding, l iga tures  we re  applied to the va scu l a r  pedicles  of the glands 
and the operat ion wounds were  sutured in l ayers .  A mock adrena lee tomy was p e r f o r m e d  on the control  ani-  
mals  {all s tages  of the operat ion except actual  r emova l  of the adrenal  we re  c a r r i e d  out). During the pos t -  
opera t ive  per iod both the exper imenta l  and the control  an imals  rece ived  0.5% NaC1 solution to drink. 

Mice f rom the exper imenta l  and control  groups were  sac r i f i ced  five at a t i m e  at different  t imes  a f te r  
the operation.  The spleen and thymus were  weighed on to rs ion  sca les .  F i lms  were  p r e p a r e d  f r o m  the 
spleen, thymus ,  and ce rv ica l  lymph glands and stained by the  R o m a n o v s k y - G i e m s a  method. The ra t io  in 
per  cent between leptons and nucleated cells  was  calculated af ter  counting in the f i lms under a magni f ica-  
tion of 950 t imes  [11]. The resu l t s  we re  p resen ted  as t i m e - e f f e c t  curves  for each lymphoid organ. 

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

The t i m e - e f f e c t  curves  for  CBA mice given in Fig. 1 show that  in all  t h ree  organs  c l a sma tos i s  be -  
came less  act ive 2-3 days a f te r  ad rena lec tomy than in the intact an imals  and animals  undergoing themock 
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Fig. 1. Effect of adrenalectomy on relat ive proport ion of leptons in 
spleen (1), cervica l  lymph glands (2), and thymus (3) of CBA mice. Ab- 
sc issa ,  t i m e i n d a y s  after  operation; ordinate, number of leptons per  100 
nucleated cells. A) mock operation; B) adrenalectomy. Each point r e -  
presents  mean for five animals • s tandard e r r o r  of the mean. Here and 
in Fig. 2, shaded a reas  represent  levels of corresponding pa rame te r s  
in intact mice. 

Fig. 2. Changes in weight of spleen (above) and thymus (below) in adrenal- 
ectomized CBA mice. Abscissa, time in days after operation; ordinate, 
weight (in rag) : 1) mock operation, 2) adrenalectomy (~ error of mean). 

operation; by the 7 t h - l l t h  day it reached its lowest level (about 20% of the initial value) after  which (12th- 
14th days) it re turned quickly to the normal  values. 

Changes in the weight of the spleen and thymus of the adrenalectomized CBA mice and mice under-  
going the mock operation are  given in Fig. 2. After  adrenalectomy the weight of both organs increased,  but 
whereas  this increase  for the thymus was small  and could be detected only by comparison with the figures 
for the mice after  the mock operation, the weight of the spleen rose  rapidly in both absolute and relative 
figures to reach 200% of its initial level after  12 days. On the 14th day the weight of the spleen fell sharply 
to normal.  

The increase  in mass of the thymus and per iphera l  lymphoid organs in adrenalectomized animals is a 
long-establ ished fact [5, 7, 8], and in the present  case it was interest ing only because it gave indirect  evi-  
dence of the hormonal  state of the animal, and because comparing weight with c lasmatos i s  gave information 
on the ratio between the prol i ferat ive and differential components in the cytokinetics of the lymphoid cells 
at different periods after adrenalectomy.  In par t icular ,  comparison of the t i m e - e f f e c t  ccurves for 
c lasmatos is  and the weight of the organs demonstrated marked rec iproci ty  between them; this meant that 
c lasmatos is  was inversely  proport ional  to the intensity of cell division. These mutual relat ions are  de ter -  
mined by the nature  of the action of cor t icos teroids  on lymphocytes.  Both the rapid res tora t ion of the nor -  
mal level of c lasmatos is  (12th-14th days) and the corresponding sharp decrease  in weight of the spleen will 
be noted in Figs. 2 and 3. 

The last of these findings was unexpected, for it could be explained only by res tora t ion of the normal  
level of cor t icos teroids  in the blood in the absence of the adrenals.  Meanwhile, the presence  of additional 
adrenal t i ssue  which could account for this r ecovery  is considered to be a charac te r i s t ic  feature only of 
ra ts  [1] and not of mice. Accordingly,  some of the adrenalectomized mice were investigated in the  late 
periods after  the operation (14th-21st days) to obtain anatomical  and histological proof  that the adrenals 
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can r egene ra t e  in these  animals .  The resu l t s  showed that anatomical  r es to ra t ion  of one of the r emoved  
adrenals  took place in two of the seven adrena lec tomized  mice (in the normal  position, mass  of the r e g e n e r -  
ating organ about one- th i rd  of the usual); the resu l t s  of histological  examination of sect ions f rom these  
adrenals  r evea led  a normal  s t ruc tu re  of the gland. In the remain ing  mice only nodules of "brown fat" were  
found in the per inephr ic  ce l lu lar  t i s sue .  T rue  regenera t ion  of the adrenals ,  evidently due to the i r  viable 
mic roscop ic  f ragments ,  which in some cases  remained  in the pe r inephr ic  ce l lu la r  t i s sue ,  is thus not the 
rule  and cannot be the explanation of the r e co ve ry  of c l a sma tos i s  which was observed.  It must  be a s sumed  
that  in this case  hormonal  compensat ion occur red  on account of the additional adrenal  t i s sue .  

The r ec ip roc i ty  of c l a sma tos i s  and the weight of the lymphoid organs  descr ibed  above in the adrena l -  
ec tomized animals ,  the sys t emic  cha rac t e r  of the response  to this  factor ,  and its kinet ics  a re  evidence in 
support  of the hypothesis  that c l a sma tos i s  is differential  in nature  and that  the phenomenon is under the 
control  of the adrenal  cortex.  
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