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The ability of the immune system to undergo autoregulation has attracted the special 
attention of investigators. An important role in regulation of immunoreactivity is played 
by suppressor T cells, which control and limit antibody synthesis, hypersensitivity reactions, 
the response to transplanation antigens, and so on. 

The results of previous investigations aimed at a combined study of changes in the immune 
system induced by injection of bacterial antigens [4] have led to the suggestion that the 
biological functions of suppressor T cells are much wider than this, and that not only immuno- 
competent cells are under their "surveillance." It was shown previously that high mitotic 
activity of regenerating tissues can be achieved in intact recipient animals by transfer of 
lymphocytes from donors undergoing operations to them [i, 2]. 

The aim of this investigation was to test experimentally the hypothesis that suppressor 
T cells control cell proliferation in different meristems. 

EXPERIMENTAL METHODS 

Experiments were carried out on (CBA x C57BI/6)FI mice weighing 18-20 g. 

Accumulation of suppressor T cells in the spleen of the mice was induced by intravenous 
injection of 25 Dg of the surface polysaccharide of meningococci belonging to the A serogroup 
[5]. As a result, immunologic tolerance was created in the mice, due to suppressor T cell 
activity [6]. The source of the suppressor T cells in this investigation was the spleens 
of mice 15-20 days after injection of the polysaccharide. To eliminate suppressor T cells, 
specific serum against mouse suppressor T cells (ASS), the method of obtaining and the prop- 

TABLE I. Effect of Suppressor T Cells on Proliferation 

Substance 
injected 

Contro i group 

ASG 

NRG 
Cells of tolerant 
spleen 

Cells of intact 
lymph node 

No'. of 
mice bonemarrow 

30 10,47 
(9,77-+ 11,17) 

20 19,58 
(16,34--+22,82) 

20 9,3 
(7,74--I-10,86) 

20 3,85 
(3,0--I-4,7) 

18 9,45 
(8,49___10,4) 

Number of mitoses, O/O0 

spleen 

9,57 - 
(7,35-+ l 1,77) 

15,62 
(l1,9-+ 19,3) 

6,35 
(4,28-I-8,42) 

5,68 
(4,54-}-6,82) 

reticulo- _ 
endothelial 
sys. of liver 

0,81 
(0,21-+1,41) 

3,96 
(3,474-4,45) 

1,0 
(0, 15+ 1,85) 

0,78 
(O,OI~1,55) 

1,41 
(0,64-+2,18) 

renal 
epithelium 

0,05 
(0-+0, I) 

0,29 
(0,1+_0,48) 

0,09 
(0,04-+-0,14) 

intestinal . 
epis 

53,9  
(47,2--+ 60,6) 

64,4 
(61,6-4-77,2) 

52,8 
(45,5___60,1) 

c o r n e a  

6,4 
(5,5-4-7,3) 

7,8 
(6,63-4-8,97) 

5,0 
(3,94-+6,06) 

Legend. Limits of variations shown in parentheses. 
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Fig. i. Changes in proliferation in various 
tissues in response to a change in number of 
suppressor T cells. A) Bone marrow; B) spleen; 
C) reticuloendothelial system of liver; D) 
renal epithelium; E) intestinal epithelium; 
F) cornea, i) Mice receiving NRG; 2) mice 
receiving ASG; 3) lymph node cells; 4) toler- 
ant spleen cells. 
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Fig. 2. Effect of suppressor T cells on pro- 
liferation of various cells in mouse bone 
marrow, i) Intact mice; 2) recipients of 
NRG; 3) recipients of NSG; 4) recipients of 
lymph node cells; 5) recipients of tolerant 
spleen cells; I) transitional cells; II) 
blasts; III) lymphoid series; IV) erythroid 
series; V) myeloid series. Vertical axis in- 
dicates numbr of mitoses (in %). 
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erties of which were fully described previously [3], Was used. To prepare it, rabbits were 
immunized with spleen cells of mice tolerant to meningococcal polysaccharide (5"108 cells, 
three injections); the specificity of the serum was attained by absorption with mouse ery- 
throcytes and lymph node cells. The serum acted selectively only on suppressor T cells and 
not on other lymphocyte subpopulations. The globulin fraction was isolated by salt frac- 
tionation from the ASS and from normal rabbit serum (NRS). Globulin isolated from ASS (ASG) 
or from NKS (NKG) was injected into mice in a single dose of 5 mg protein per animal. 

In adoptive transfer experiments a cell suspension was prepared by carefully crushing 
the spleen or lymph nodes in a glass homogenizer, followed by washing and subsequent dilu- 
tion of the suspension with medium 199. Recipient mice received 5-107 spleen cells or lymph 
node cells intravenously. 

All the recipient mice were killed (between 10:30 a.m. and 12 noon) and were investi- 
gated 48 h after injection of serum or cells. 

Films were prepared from the bone marrow and spleen of the mice, fixed with methanol, 
and stained with azure-eosin. The suspension of spleen cells was centrifuged beforehand, 
the supernatant removed, the cells resuspended in whole serum, centrifuged again, and films 
were prepared from the residue. 

When the films were studied the number of mitoses was counted in 2000-4000 nucleated 
cells, and cells undergoing mitosis were differentiated. Pieces of the organs were fixed 
in Carnoy's fluid. Total preparations were made from the cornea. The liver, kidney, and 
a segment of the small intestine (6-6.5 cm from the stomach) were treated histologically in 
the usualway. Paraffin sections 4 ~ thick were stained with hematoxylin and eosin. In each 
mouse 14,500 cells in the proximal portions of the urinary tubules, 2500-3000 reticulo- 
endothelial cells in the liver, 3000 epithelial cells in the intestine (in 50-55 longi- 
tudinally divided crypts), and 10,000-20,000 corneal cells were counted. The mitotic index, 
the number of mitoses per i000 cells, was calculated in each case (~). The results were sub- 
jected to statistical analysis by Student's or Lord's tests [7]. 

EXPERIMENTAL RESULTS 

The results of experiments in which the number of suppressor T cells in the animals was 
modified by special experimental procedures - reduced by injection of ASG or increased by 
transfer of a cell suspension enriched with suppressor T cells - are summarized in Table 1 
and Fig. i. A single injection of ASG led to a significant increase in the number of mitoses 
in all the tissues studied. The intensity of the effect depended on the tissue studied. In 
the bone marrow and spleen the number of mitoses was increased by 60"90%; in the reticulo- 
endothelial system of the liver and in the renal epithelium, where mitotic activity normally 
is very low, it was increased by 390-480%. In tissues with a high level of proliferation 
(intestinal and corneal epithelium) the numbr of mitoses was increased by 22-29%. Injection 
of the control preparation (NRG) did not stimulate mitotic activity. 

Transfer of a suspension of spleen cells from animals tolerant to meningococcal A poly- 
saccharide (suspension enriched with suppressor T cells) into intact mice led to a sharp de- 
crease in the number of mitoses in the recipients' hematopoietic tissue. For instance, the 
number of mitoses in the bone marrow in this case was reduced almost by two-thirds, and in 
the spleen by half. Transfer of cells of intact lymph nodes, among which there are hardly 
any suppressor T cells, did not inhibit proliferation. 

The-results given in Fig. 2 show the identity of the cells in the hematopoietic tissue 
whose proliferation is under suppressor T-cell control. It will be evident that injection 
of the control preparation (NRG) did not affect the level of proliferation of any of the cell 
series. Conversely, injection of ASG significantly increased the number of mitoses both 
among the least mature forms (transitional and blast cells) and among cells of the lymphoid 
and myeloid series. The stimulating effect on ASG on cells of the erythroid series was 
weaker. Transfer of tolerant spleen cells (i.e., containing a large quantity of suppressor 
T cells) to the recipients led to a sharp decrease (by 2.5-5 times) in the number of mitoses 
in all series studied. In this form of the experiment cells of the erythroid series ex- 
hibited high sensitivity to the effect of suppressor T cells. 

It can be concluded from these results that suppressor T cells induced by injection of 
bacterial polysaecharide control cell proliferation in a wide variety of tissues. Controlled 
elimination of suppressor T cells leads to intensification of proliferation, whereas an in- 
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crease in the number of suppressor T cells in the body leads to inhibition of proliferation. 
A new biological function of the regulatory subpopulation of lymphocytes has been discovered: 
"surveillance" of cellular proliferation. The mechanism of realization of this function is 
not yet known, and experimental investigation is therefore necessary. It can be tentatively 
suggested that this function of the suppressor T cells plays an important role in the main- 
tenance of homeostasis, and its study will open up new prospects for the correction of vari- 
ous pathological states. 
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Numerous investigations have demonstrated close interaction of the immune and nervous 
systems in the response of an organism to an antigen [3, 13]. Factors acting on particular 
structures of the CNS have been shown to modify the microenvironment of lymphoid cells, the 
number of circulating antibodies, the intensity of cellular reactions of immunity, and the 
ratio between numbers of lymphocytes in subpopulations [4, i0]. In turn, deep brain struc- 
tures react to injection of antigens by persistent and reproducible restructuring of neuronal 
activity, the level of excitability, and the time course of bioelectrochemical potentials 
[i, 2]. Methods and channels of transmission of information from the immune system (IS) to 
the brain constitute the least studied aspect of interaction between the nervous and immune 
systems. 

There is evidently not only one method of transmission of information from the IS to 
the CNS, but the chemical nature of the carriers of the afferent signals also may be differ- 
ent. The greatest interest from this point of view is aroused by regulators, synthesized 
in the IS and CNS, such as histamine, serotonin, prostaglandins, endorphins, enkephalins, 
and ACTH. In the opinion of some workers the role of carrier of afferent information may 
be performed by interferon, which has a common amino-acid sequence with ACTH and ~-endorphin 
[ii, 12], by interleukin-i [i0], and by a myelopeptide, isolated from bone marrow, which 
possesses not only immunologic activity, but also various neurotropic properties [5]. A pos- 
sible role of substance P and of somatostatin in this process also has been suggested [14, 15]. 
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