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Remova l  of the spleen a f te r  t r a u m a  and during r econs t ruc t i ve  opera t ions  on the abdominal  organs  is  an 
essen t i a l  s tage of the surg ica l  opera t ion.  However ,  f requent ly  sp lenectomy is followed by pos topera t ive  sup-  
pura t ive  compl ica t ions  and leads  to weakening of the bac te r ic ida l  p r o p e r t i e s  of the phagocytes  and to a fal l  in 
the opsonin level ,  so that  suscept ibi l i ty  to infection is inc reased  [4, 5, 7]. 

These  f ac t s  have necess i t a t ed  a s e a r c h  for  ways  of compensat ing the dis turbed functions a f te r  r emova l  of 
the spleen,  and one such way is to r e imp lan t  i ts  f r a g m e n t s  [1]. 

The aim of this invest igat ion was an expe r imen ta l  study of the effect  of spleneetomy and subsequent  au to-  
graf t ing of the splenic f r a g m e n t s  on immunologic  p a r a m e t e r s  in nonlethal genera l ized  s taphylococcal  infection. 

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

Expe r imen t s  w e r e  c a r r i e d  out on 70 guinea pigs weighing 300-350 g. Depending on the c h a r a c t e r  of the 
opera t ion the an ima l s  we re  divided into f ive groups" 1) mock  operat ion (n = 10); 2) sp lenectomy and autograft ing 
of the splenic  f r a g m e n t s  (11 = 20), 3) sp lenec tomy with r e sec t i on  of the p a n c r e a s  and re implanta t ion  of splenic 
t i s sue  (n = 20), 4) sp lenectomy alone (n = 10), 5) sp lenec tomy and r e sec t ion  of the panc rea s  (n = 10). 

The opera t ion  was  p e r f o r m e d  with obse rvance  of all  the ru les  of a seps i s  and ant i seps is .  Animals  of all 
g roups  were  anes the t ized  with 1% hexobarbi ta l  solution (4 m g / k g )  and 0.5% re lan ium* (0.1 m l / 1 0 0  mg) by i n t r a -  
pe r i tonea l  injection.  Laparo tomy through a midl ine  incis ion was  p e r f o r m e d  on the an imals  of group 1 and the 
hilus of the spleen d issec ted;  the opera t ion  ended by suture  of the an t e r io r  abdominal  wall .  After  r emova l  of 
the spleen in the an ima l s  of group 2 i ts  f r a g m e n t s  we re  r e implan ted  by the method desc r ibed  previous ly  [1]. 
In the an imals  of group 3 sp lenectomy was  combined with d is ta l  r e sec t ion  of the panc reas ,  followed by auto-  
graf t ing of the splenic f r agmen t s .  Splenectomy alone was p e r f o r m e d  on the an imals  of group 4; in the an imals  
of group 5 sp lenec tomy was combined with d is ta l  r e sec t ion  of the p a n c r e a s .  The an imals  w e r e  infected i n t r a -  

*Diazepam.  
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Medical  Sciences  of the USSR D. S. Sarkisov.)  T rans la t ed  f r o m  Byulleten'  l~ksper imenta l 'noi  Biologii i Medi t -  
siny, Vol. 99, No. 6, pp. 719-720, June, 1985. Original  a r t i c l e  submit ted  November  16, 1984. 
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Fig. I. Time course of immunologic parameters in guinea pigs before and after infection. 
Abscissa, time of investigation of animals: A) before infection, ]9) 3 days after infection, 
C) 9 days after infection; ordinate, percentage of active T lymphocytes (I), of lymphocytes 
with receptors for staphylococci (II), and of neutrophils with receptors for complement (III). 

i-5) Groups of animals. 

muscularly with a nonlethal dose (i0 i~ bacterial cells in 1 ml) of Staphylococcus aureus 25-35 days after the 
operations, which caused local suppuration with subsequent generalization (positive cultures from the spleen). 
The animals were monitored before infection and on the 3rd and 9th days miter infection. 

The state of the immune system was evaluated by counting the number of active T lymphocytes [6], B 
lymphocytes [2], and lymphocytes with receptors for nonpathogenic staphylococci [8], and also the number of 
neutrophils with receptors for the Fc-fragments of IgG (FcTR) and for complement (CR) [3]. 

A culture of Staph. aureus in a dose of i0 G bacterial cells in 1 ml was injected into the heart of some of the 
animals of groups 2 and 3 40 days after the operation. Seedings were taken from the implanted splenic fragments 
3 h after injection on to elective protein-salt agar. Positive results of seeding of the test tissue were expressed 
in colony-forming units (CFU) of the microorganism per gram of spleen. All the results were subjected to statis- 
tical analysis by Student's t test. 

EXPERIMENTAL RESULTS 

The percentage of active T lymphocytes 25-35 days after the operation (before infection) was reduced by 
one-third in the animals of groups 4 and 5, whereas in the animals of groups 2 and 3 the number of active T 
lymphocytes remained at the characteristic level for animals of group 1 (control). Consequently, spleneetomy, 
alone or combined with resection of the pancreas, itself reduced the percentage of active T cells, and auto- 
grafting of splenic fragments promoted restoration of these parameters to their initial level (Fig. i). On the 
3rd day after infection a decrease in the relative percentage of active T cells was observed in animals of all the 
groups. This same picture was characteristic of lymphoeytes with receptors for staphylococci. The number 
of neutrophils with CR was reduced only in the animals of groups 4 and 5. 

On the 9th day the number of active T cells in the control (group I) and in the animals of groups 2 and 3 
had returned to its initial level, but in the animals of groups 4 and 5 it remained low. A similar trend was ob- 
served for lymphocytes with receptors for staphylococci and neutrophils with CRo However, unlike in animals 
undergoing the mock operation, these parameters on guinea pigs subjected to autografting and resection of the 
pancreas were depressed. The number of B lymphocytes in animals of all groups showed no significant changes, 
and this was also true of the number of neutrophils with FeTR [3]. 

Consequently, tests determining the percentage of active T lymphocytes, lymphoeytes with receptors for 
staphylococci, and neutrophils with CR proved to be most demonstrative. The level of these parameters is in- 
fluenced not only by the character, but also by the severity of the operations, and this was particularly notice- 
able in the presence of infection. For instance, despite autografting of splenic tissue, recovery of the test pa- 
rameters was less marked if an additional surgical operation (resection of the pancreas) was performed. 
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A milder course of experimental staphylococcal infection was thus observed in guinea pigs undergoing 
splenectomy followed by autografting of the decapsulated splenic fragments. 

Culturing a homogenate of transplanted splenic fragments after 24 h revealed more than 3 �9 103 CFU/g of 
staphylococci, evidence of the commencing vascularization of the graft and, in conjunction with the results of 
immunologic investigations, of partial restoration of the function of the grafted splenic fragments. 

The results are evidence that the technique of autografting of splenic fragments is a promising method of 
compensating the functions of the organ lost by virtue of the operation. 
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With the d i scovery  of the impor tan t  ro le  of the mononuclear  phagocyt ic  s y s t e m  (MPS) in specif ic  immunity 
i n t e r e s t  has  r i s e n  in the cel ls  of this s y s t e m  [1]. This  is pa r t i cu l a r ly  the case  with the study of the su r face  
s t r u c t u r e s  of ce l l s  fo rming  MPS, which has  become poss ib le  mainly  thanks to the use of monoclonal  antibodies 
(MA). A la rge  group of MA, detecting ant igens on the su r face  of mononuclear  phagocytes ,  and a lso  ce l l s  of the 
myeloid s e r i e s ,  has  now been descr ibed .  Among them four groups  of MA can be dist inguished.  

Group 1 cons is t s  of MA detecting di f ferent ia l  antigens on MPS cel ls ,  group 2 includes antibodies detecting 
dif ferent ia l  antigens of myeloid cel ls ,  group 3 includes antibodies detecting common antigens of myeloid cel ls  
and macrophages .  Group 4 includes MA with an even wider  spec t rum of specif ic i ty ,  which m a r k  myeloid cel ls ,  
MPS cel ls ,  and cel ls  of other  types .  

These  antibodies a r e  widely used to study su r face  s t ruc tu res ,  differentiat ion,  and functional he terogenei ty  
of mac rophages  and myeloid cel ls ,  and a lso  fo r  the different ia l  d iagnos is  of nonlymphoid leukemias  [2]. How- 
ever ,  no informat ion on how to obtain MA detect ing dif ferent ia l  antigens of MPS and myeloid  cel ls  could be found 
in the Soviet l i t e ra tu re .  
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