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In experiments on thymectomized adult CBA mice the effect of a homogeneous factor of poly- 
peptide nature from the thymus, with tool. wt. about 5000 (thymarin-IH) on the cellular and 
humoral indices of immunity was studied in animals. Thymectomy in animals was shown to 
sharply reduce the number of T-cells  in the spleen. Correspondingly, the ability of the mice to 
produce both IgM- and IgG-antibody-forming cells and humoral antibodies against a thymus- 
dependent antigen (sheep's red blood cells) was sharply inhibited in the mice. Subcutaneous in- 
jection of thymarin-IH in a dose of 1 ~g /kg  into the animals daily for 7 days completely re-  
stored the T-cell  population of the spleen and restored the normal immunologic reactivity of 
the animals. 
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It has now been shown that certain factors isolated from the thymus can completely or partly res tore  the 
immunologic indices in neonatally thymectomized animals [7, 10]. Thymectomy in adult animals is known to 
lead chiefly to a reduction in the Tl-population of short-living lymphocytes [5] and to simulate to a considerable 
degree certain acquired immunodeficiency states. In this connection the possibility of restoring immunologic 
reactivity in thymectomized adult animals is interesting. The writers previously demonstrated the stimulating 
action of a highly purified factor from the thymus on the immune response to thymus-dependent antigen in 
intact animals [1]. 

The object of the present investigation was to sthdy the effect of thymus factor on the cellular and humoral 
indices of immunity in adult thymectomized mice. 

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

Experiments were carried out on 105 male CBA mice weighing 16-18 g. The thymus was removed from' 
75 animals, under superficial ether anesthesia, by a modified method of Galkin and Drobkin [3]. A mock op- 
eration was performed on 30 mice, i.e., all stages of the operation except actual removal of the thymus. 

Between 1.5 and 2 months after the operation thymus factor was injected subcutaneously into 40 thymec- 
tomized animals in a dose of 1 #g/g in 0.2 ml of physiological saline daily for 7 days. The thymus preparation 
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TABLE 1. Immunologic Indices in Thymectomized Mice after  Injection of Thymus Fac to r  
(Mem) 

Index 
Undergoing mock I 
operation 

Thymectomized 

physiological saline th~marin-III 

Number of r-cells (index of cytotoxicity of antibrain 
serum), % 
in spleen 37,6__+3,0 8,8__+1,3* 35,6 +2,8 ~" 
in lymph nodes 65,0+2.9 59,0+2,9 77,0~2,4~ 

Direct AFC (IgMh per 10 ~ spleen cells 170,0u 47,677,7* 158,0~22,6~f 
Indirect AFC (IgG) per 10G spleen ceils 482.0-T71,3 171,4u 498,0~88.8~f 
Reciprocals of hemagglutinin titers 568,8• 240,0~40,l* 571,4~75,3~ 

Legend. *) Difference significant compared with analogous indices for animals  undergo~ 
ing mock operat ion and receiving physiological saline (P < 0.001); ? } difference signifi-  
cant compared with analogous indices in thymectomized mice receiving physiological 
saline (P < 0.001). 

was a polypeptide with mol. wt. about 5000 {thymarin-lll),  isolated f rom f resh  calf thymus glands by ion-ex-  
change chromatography [4]. The remaining  thymectomized animals  and control mice undergoing the mock 
operat ion rece ived  injections of physiological saline in accordance  with the same scheme. The animals  of 
one group, consist ing of both thymectomized mice and mice undergoing the mock operation, were then immu-  
nized by intravenous injection of sheep ' s  red  blood cells,  carefully washed with physiological saline, in a dose 
of 1 x 107. Animals  of the other group (without immunization) were used for determination of the number  of 
T -ce l l s  in the spleen and lymph nodes. 

The number of T- lymphocy tes  was determined in the complement-dependent  cytotoxic tes t  [11] with 
se rum against  CBA mouse brain in a dilution of l : 10 - a concentrat ion which caused the death of 96 4- 1.8% of 
thymocytes  and 5 4- 2.1% of bone mar row cells.  The serum was prepared by repeated subcutaneous immuniza-  
tion of a rabbit  with brain homogenaie f rom CBA mice,  without F reund ' s  adjuvant [8], after which it was ab- 
sorbed at room tempera tu re  with mouse l iver  homogenate and mouse and sheep red  blood cells  [2]. F re sh  
guinea pig serum (1 : 3), absorbed in the same way by mouse l iver  and spleen homogenates and by mouse and 
sheep red  blood cells,  was used as the complement.  

To determine the number of T - c e l l s  in the lymph nodes, pools of cells  f rom three animals were used; 
the spleen was tes ted individually in each mouse.  In each tes t  no fewer than 100 cells  were counted and their  
viability es t imated with the aid of a 0.2% aqueous solution of t rypan blue. Altogether nine mice f rom each group 
were used to determine the number of T -ce l l s  in the lymph nodes and spleen. 

The animals  were decapitated 5 days af ter  immunization. The se ra  were tested in the hemagglutination 
test .  The number of d i rec t  and indirect  ant ibody-forming cells  (AFC) in the spleen was determined.  Direc t  
AFC were detected by the method of Je rne  and Nordin [9], indirect  by the method of D r e s s e r  and Wort is  [6]. 
To detect indirect  AFC, rabbit  se rum (1 : 80) against mouse IgG, isolated with the aid of capryl ic  acid [12], 
was used. The number  of di rect  and indirect  AFC was expressed  per  106 nucleated cel ls .  Antibodies and AFC 
were tested individually in each mouse.  Each group studied contained 25-30 animals .  

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

As Table 1 shows, thymectomy on adult animals  l e d t o  a sharp dec rease  in the number of T -ce l l s  in the 
spleen but had no significant effect on their  number in the lymph nodes. The ability to form antibodies was 
depressed  in thymectomized mice,  as shown by the weak increase  in the i r  t i t e r s  and by the reduction of 67- 
75% in the number of AFC compared  with their  number in control animals undergoing the mock operation.  

Injection of thymar in - I I I  into the thymectomized animals  led not only to complete r e c o v e r y  of the T-ce l l  
population in the spleen of the thymectomized  mice,  but also to some increase  in the i r  number in the lymph 
nodes, while the immunologic reac t iv i ty  of the animals was completely r e s t o r e d  to normal  (Table 1). 

The resu l t s  a re  evidence that  thymar in- I l I  affects the thymus-dependent  lymphocyte population in adult 
animals .  The complete r e c o v e r y  of the T-ce l l  population in the spleen of the thymectomized mice and the 
weak effect on the number  of T-ce l l s  in the lymph nodes suggest  that thymar in- I I I  acts  on the Tl-population 
of lymphocytes ,  with the consequent res to ra t ion  of the cooperat ive immune response  to thymus-dependent  anti- 
gen. 
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