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Exper imen t s  on ra t s  showed that neonatal  t hymee tomy d e p r e s s e s  the ability of per i tonea l  
exudate phagocyte3 to ingest ,  and sti l l  more  to digest ,  bac te r ia .  The phagocytic activity of 
the macrophages  is  d is turbed to a much g r e a t e r  degree  under  these  conditions than the pha-  
gocytic act ivi ty of the neutrophils .  

The role  of the thymus in the development  of nonspecif ic  reac t iv i ty  to infections has  rece ived  v e r y  
litt le investigation.  An impor tan t  aspec t  of this p r o b l e m  is  the study of the poss ib le  effect  of the thymus 
on phagocytos is ,  which, bes ides  being one of the main nonspecif ic  ce l lu la r  defensive mechan isms ,  is  also 
the f i r s t  s tage in the identification and analys is  of antigenic information.  The few r epo r t s  in the l i t e ra tu re  
on this p rob l em deal mainly with the study of the ra te  of r emova l  of colloidal pa r t i c l e s  f r o m  the blood 
s t r e am,  and they are conflicting in c h a r a c t e r  [3-8]. In an invest igat ion conducted on thymec tomized  lambs ,  
Meshkov [2] showed that the phases  of a t t rac t ion  and ingestion of m i c r o o r g a n i s m s  by phagocytes  are  d i s -  
turbed.  No informat ion  could be found on the s ta te  of the digest ive  function of the neutrophi ls  and m a c r o -  
phages  af ter  neonatal  thymectomy.  

The object  of the p r e s en t  invest igat ion was to study the effect  of neonatal  t hymec tomy on the inges -  
t ive  and digest ive power  of pe r i tonea l  exudate ce l l s  of  r a t s  with r e spec t  to Salmonel la  para typhi  B. 

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

Exper imen t s  were  c a r r i e d  out on 65 thymeetomized  Wis ta r  r a t s  and 62 ra t s  of the same  line unde r -  
going a mock operat ion.  Thymec tomy was p e r f o r m e d  during the f i r s t  12-24 h of the an ima l ' s  l ife by the 
w r i t e r ' s  own method. Comple teness  of the thymec tomy was ver i f ied  by autopsy at the t ime  of the e x p e r i -  
ment,  and the si te of the thymus in 17 ra t s  was invest igated his tological ly.  Animals  with r emnan t s  of the 
thymus were  not included in the exper iment .  Indi rec t  evidence of the re l iabi l i ty  of the method of t hy mec -  
tomy used  was g ivenby  the c h a r a c t e r i s t i c  his tological  p ic ture  of the lymphoid organs  in 15 animals  ex-  
amined,  and also by development  of  an exhaustion syndrome in 16 of the 36 ra t s  not exposed to bac t e r i a l  
infection and attaining the age of 1.5-3 months. 

To study the phagocytic act ivi ty of the exudate cel ls ,  an imals  aged 2, 4, and 8 weeks (with no signs of 
an exhaustion syndrome) were  inoculated in t raper i tonea l ly  with a 3-h living cul ture  of S. para typhi  B 43 411 
in doses  of 200 mill ion and 1 and 2 bil l ion bac t e r i a l  ce l l s  respec t ive ly .  To obtain a sufficient quantity of 
per i tonea l  exudate, 24 h before  infection the r a t s  rece ived  an injection of 10% s te r i l e  peptone solution (0.2, 
0.5, and 1 ml depending on age). Autopsy was c a r r i e d  out 30 min a f te r  injection. Phagocyt ic  act ivi ty of 
the neutrophi ls  and macrophages  was invest igated by the method of B e r m a n  and Slavskaya [1]. To e s t ima te  
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TABLE 1. Effect of Neonatal Thymectomy of Phagocytic Activity 
of Per i toneal  Exudate Cells (mean values for  ra t s  of each group) 

Age 
(in 
week., 

Index of completeness 
(in ~ 

~g.ol 

]to~ Neutro_phils Macropha~es 
No. of _ ~xperi_l p 
animals ~ment ] P Parameter con- experi 

t r o l  ment 

hagocytic index 2 22/21 35 34 16 <0,01 
(in 070) 4 20/20 39 33 16 <0,01 

8 23/21 38 34 17 <0,01 

hagocytic number 2 22/21 3,2 2,6 2,8 >0,05 
4 20/20 5,6 4,9 3,5 <0,01 
8 23/21 3,6 3,2 2,8 =0,05 

<0,01 22/21 

20/20 
23/21 
22/21 
20/20 
23/2l 
22/21 
20/20 
23/21 

5O 

47 
50 
44 
46 
44 
15 
15 
16 

37 I >0,05 42 >0,05 
33 <0,01 

3,8 I <0,05 5, l >O,05 
4,4 >0,05 

t5 <0,01 

41 >0,05 
42 <0,01 

<0,0l 
36 <0,01 

<0,01 31 
<0,01 
>0,05 
<0,01 

52 

49 
49 
44 
44 
46 
t5 
15 
15 

~-~2 

12 

15 
16 
6 
9 

13 
2 
2 
1 

<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

Note. Numerator  gives number  of control  rats ,  denominator num-  
ber  of thymectomized rats .  

Fig. 1. Per i toneal  exudate cells  of control  rak  
Active ingestion of bac te r i a  by phagocytes.  Many in- 
gested mic roorgan i sms  in a stage of advanced diges-  
tion. Romanowsky-Giemsa ,  450 • 

the ingestive function of the phagocytes,  the percentage of cells actually ingesting mic roorgan i sms  (the 
phagocytic index) and the mean number  of bac te r i a  ingested by one phagocyte (the phagocytic number) were 
calculated. The digestive function of the phagocytes was est imated by determining three p a r a m e t e r s  of the 
completeness of phagocytosis ,  1) the rat io (in%) between the number  of mic roo rgan i sms  in a stage of ad- 
vanced digestion and the total number  of mic roorgan i sms  ingested; 2) the ratio between the number  of 
phagocytes in which more  than 50% of the bac te r ia  were in a state of advanced digestion and the total num- 
ber  of active phagocytes of that type; 3) the difference between the phagocytic index before and after  cult i-  
vation of a suspension of leukocytes and mic roorgan i sms  for 2 h on agar,  express ingthe  percentage of 
phagocytes digesting all the ingested microorgan isms .  The level of disintegrat ion of the ingested bac te r i a  
was est imated f rom the change in their  morphological  and staining proper t ies .  

EXPERIMENTAL RESULTS 

Analysis of the cell composition of the peritoneal exudate revealed no significant differences in the 
relative percentages of neutrophils and macrophages in the animals undergoing thymectomy and the mock 
operation, in all investigated age groups. 
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Fig. 2. Per i tonea l  exudate cel ls  of thymec tomized  
rat .  Fewer  cel ls  engaged in phagocytos is .  Ingested 
b a c t e r i a  appear  unchanged. R o m a n o w s k y - G i e m s a ,  
450 • 

Neonatal  t hymee tomy in r a t s  definitely d i s turbs  both the ingest ive  and the digest ive  functions of  the 
phagocytes  (Table 1). A significant  d e c r e a s e  in the number  of  phagocytes  of the neutrophil  s e r i e s  ingest ing 
b a c t e r i a  did not take p lace  until  8 weeks af ter  thymectomy.  The ingest ive  power  of the macrophages ,  e s t i -  
mated f r o m  the i r  phagocytic index, was reduced by about ha l f  as a r e su l t  of neonatal  thymectomy.  This  
effect  was c l ea r ly  seen  in the animals  aged 2 weeks,  and it  p e r s i s t e d  throughout the subsequent  per iods  of 
investigation. No significant  va r ia t ions  in the degree  of these  changes could be found in r a t s  of d i f ferent  
ages.  

No r egu la r  and cons is tent  changes in the value of the phagocyt ic  number  could be found in the t hymec -  
tomized ra ts .  The dec r ea se  in the phagocyt ic  index following neonatal  thymee tomy was probably  the r e su l t  
of a dis turbance of a diagnostic function, although this hypothesis  r equ i re s  fu r ther  study. 

The resu l t s  of calculat ing all the indices of comple teness  of phagocytosis  in ra t s  undergoing t h y m e c -  
tomy and the mock  opera t ion a re  given in Table 1, Compar i son  of the mean values of these  indices in the 
thymee tomized  and control  an imals  shows that  the digest ive  power  of both neutrophi ls  and macrophages  is  
apprec iab ly  dis turbed in neonatal ly  thymec tomized  ra t s  (Figs. 1 and 2). Neutrophils  of the 4 -week  old 
an imals  were  the exception,  for  the d e c r e a s e  in digest ive power ,  as re f lec ted  by the two indices of c o m -  
p le t eness  of  phagocytos is ,  was  not significant.  

The capaci ty  of the maerophages  to c a r r y  out in t r ace l lu l a r  digest ion of the b a c t e r i a  was inhibited to 
a much g r e a t e r  degree  than that  of the neutrophi ls .  

Dis turbance  of the digest ive flmction of the phagocytes  a f te r  neonatal  thymec tomy was conf i rmed by 
compar ing  the above indices a f te r  cult ivation of a suspension of leukocytes  and m i c r o o r g a n i s m s  on agar .  
The ra te  of digest ion of ingested m i c r o o g a n i s m s  by neutrophi l ic  phagocytes  of the exper imen ta l  r a t s  was 
reduced by 2-3 t imes  during cultivation, while that of the macrophages  was reduced by about 10-15 t imes  
compared  with the cor responding  phagocytes  of the control  ra t s .  Macrophages  of the thymec tomized  ani-  
ma l s  showed min imum activi ty at the age of 8 weeks.  

The dec rea se  in  digest ive power  of the phagocytes  in neonatal ly  thymec tomized  ra t s  can poss ib ly  be 
explained by some  defect  in the l y sosoma l  s t r u c t u r e s  of the cel ls .  

The unequal degree  of inhibition of phagocytic  act ivi ty  of the neutrophi ls  and macrophages  by  neonatal  
thymectomy,  in the w r i t e r ' s  opinion, emphas i zes  the different  ro les  of these  cel ls  in immunogenes is .  
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