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The content of acid and alkaline phosphatases was studied i a t h e  lymphocytes of the pe r iphera l  
blood, bone marrow,  and lymphoid organs (thymus, spleen, lymph node) of intact noninbred ra ts .  
The mean percentage of cel ls  containing the enzymes was determined.  The i r  organ and species  
cha rac t e r i s t i c s  a re  descr ibed.  
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Data in the l i t e ra tu re  on the phosphatase content in ra t  and mouse tymphocytes a re  few in number and 
cont rad ic tory  in nature.  It is genera l ly  accepted [1, 3] that alkaline phosphatase cannot be detected h is tochemi-  
cal ly in the lymphocytes  and that acid phosphatase act ivi ty var ies  f rom weak to moderate .  Meanwhile, alkaline 
phosphatase detectable by the azo-coupling method with substituted naphthol has been found [7] in the pe r iphera l  
blood lymphocytes of mice,  guinea pigs, and man. In ra t s  the react ion for alkaline phosphatase in the lympho- 
cytes  was negative. On e lec t ron-oytochemica l  investigation, alkaline phosphatase act ivi ty  has been found in 
guinea pig thymocytes  [9]. 

The determinat ion of the concentrat ion of acid and alkaline phosphatases is of considerable  in teres t  in 
connection with new data showing that alkaline phosphatase is a m a r k e r  of B lymphocytes and acid phosphatase 
a m a r k e r  of the T ~ ceils  [4, 8]. 

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

This paper  gives the resul ts  of investigation of the content of acid and alkaline phosphatases in lympho- 
cytes of the per iphera l  blood, bone marrow,  and lymphoid organs (thymus, spleen, lymph node) of intact, non- 
inbred, sexually mature  animals  of both sexes (55 ra t s  and 20 mice).  Thin films of bone m ar ro w  and lymphoid 
organs were  prepared ,  using se rum of the same animals,  whose per iphera l  blood was obtained f rom the caudal 
vein, as the diluting fluid. The content of acid phosphatase was de termined  as  in [5] and of alkaline phosphatase 
by the azo-eoupling method in the modification descr ibed  in [2]. The resu l t s  were  a s se s sed  by a semiquant i ta-  
t ive method [6], with determinat ion of the percentage  of lymphocytes containing the enzyme.  

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

The highest percentage of lymphocytes giving a posit ive react ion for  acid phosphatase in ra t s  was found 
in the thymus (Table 1). Next followed the spleen and lymph node, in which it was equally high. About 60% of 
per iphera l  blood lymphocytes contained granules of acid phosphatase.  The percentage  of bone mar row cel ls  
containing the enzyme was the lowest of all. It should be noted that act ivi ty of the enzyme in the lymphocytes  
of near ly  all organs tes ted  was low. It was minimal in bone-mar row and lymph-node lymphocytes,  and in the 
thymus there  was a smal l  percentage  of thymocytes  (about 3) with a moderate  enzyme content. Only in the 
spleen and per iphera l  blood were  so l i t a ry  lymphocytes with high acid phosphatase act ivi ty  found. 

In mice the lymphocytes were  cha rac t e r i zed  by ex t r eme ly  low acid phosphatase act ivi ty (homogeneous 
staining of one or  two granules).  Although the percentage  of lymphocytes giving a posit ive reac t ion  for the en-  
zyme was lower in mice than in ra ts ,  the cha rac t e r  of distr ibution of the enzyme among the organs was the 
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TABLE 1. Number of Lymphocytes (in %) Posit ive for Acid and 
Alkaline Phosphatase in Intact Animals (M • m) 

Bone Peripheral ] Lymph 
Animals marrow blood , [ Thymus S p l e e n  mode 

Acid phosphatase 

Rats I 41,4--2,8 t 59,1~3,2 t 90,4~1,5 I 70,7• 
Mice 13,3-----1,7 28,3---+3,9 76,2-----5,1 49,3• 

Alkaline phosphatase 

Mice 21,14-8,3 1,64-0,7 14,84-5,6 8,3+.!. ,2 

71,4-----2.7 
48,2---5.4 

6,8• 
17,0• 

s am e .  For  instance,  the highest percentage of lymphocytes  with a posit ive react ion for acid phosphatase was 
found in the thymus,  followed by the spleen and lymph node, and the lowest percentage in the per iphera l  blood 
and bone marrow. 

As r ega rds  alkaline phosphatase,  both in ra ts  and in mice  lymphocytes were  found in all organs studied 
with e i the r  ex t r eme ly  low enzyme activi ty in the cytoplasm of mos t  cel ls  (staining of one or  two smal l  g r an -  
ules) ,  o r  less  f requent ly ,  modera te  activity and only isolated cel ls  (mainly bone m a r r o w  lymphocytes)  with a 
high content of the enzyme.  The highest  percentage  of lymphocytes containing alkaline phosphatase was 
found in the bone m a r r o w  of ra t s  and mice .  Enzyme-pos i t ive  lymphocytes were ex t r eme ly  r a r e  in the 
pe r iphe ra l  blood of the ra t s .  The i r  number  in the spleen and lymph node was a li t t le higher  than in the thymus.  
In mice ,  the percen tage  of lymphocytes containing alkaline phosphatase granules  in the lymphoid organs and 
pe r iphe ra l  blood was much h igher  than in ra t s  (Table 1). 

The study of the lymphocytes of the pe r iphera l  blood, bone marrow,  and lymphocytes thus showed that a 
cer ta in  percentage of them contains low or  modera te  enzyme act ivi ty in the form of d i sc re te  granules.  T[*e pe r -  
centage of lymphocytes containing acid phosphatase is lower in mice than in ra ts .  The larges t  number of ceils  
giving a positive react ion for acid phosphatase is found in the thymus, spleen, and lymph node, and the smal les t  
number  in the bone marrow.  The percentage  of lymphocytes containing alkaline phosphatase was appreciably  
higher in the lymphoid organs and per iphera l  blood of mice.  
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