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Recent investigations have shown that the natural histidine-containing dipeptide carno- 
sine has an antiallergic action [i, 6]. It has been suggested that the mechanism of this ef- 
fect is based on the ability of carnosine to compete either with IgE or with histamine in 
their effect on target cells [i]. However, the direct action of carnosine on lymphocyte sub- 
populations and also the possibility that it may influence the immunosuppressive effect of 
histamine have not yet been studied. 

The aim of this investigation was to study the ability of carnosine (B-imidazole-lactate) 
to affect histamine-induced immunosuppression of proliferative activity of various lymphocyte 
subpopulations and the realization of this effect through surface histamine receptors of the 
cells. 

EXPERIMENTAL METHOD 

Experiments were carried out on 60 C57BL mice weighing 25-30 g. The animals were sensi- 
tized with a single intraperitoneal injection of 0.5 ml of a solution containing 50 Bg oval- 
bulin and 25 mg of AI(OH) 3 gel. The animals were used in the experiment on the 4th day of 
sensitization. The spleen was removed from the decapitated mice and homogenized in cold medi- 
um 199 in a Potter's homogenizer. The homogenate was freed from adherent cells [5], layered 
carefully on Ficoll-Verografin solution with specific gravity of i010, and the cells were al- 
lowed to settle spontaneously at ig [3, 4]. After 4 h fractions of immunocompetent cells with 
sedimentation rates of i-4, 4-6, and 6-8 mm/h, corresponding to populations of B lymphocytes, 
T helper cells, and T suppressor cells [4], were collected. The lymphocytes thus obtained 
were washed three times and resuspended in a concentration of 5-106 cells/ml in medium 199 
with 10% autologous serum and 5.10 -5 M 2-mercaptoethanol. In the experiments of group I lymph- 
ocytes of all fractions were incubated for i h at 37~ with histamine (i rmM), carnosine, mepy- 
ramine, and metiamide (all in concentrations of 0.i mM). In the experiments of group 2 every 
sample also was incubated a further i h with i mM histamine. Later all lymphocytes were incu- 
bated with tritlum-labeled thymidine (i ~Ci per sample) for 4 h, after which their radioactiv- 
ity was determined on a Mark 3 scintillation counter. In the experiments of group i, the abil- 
ity of each of the test substances to affect the proliferative activity of lymphocytes of dif- 
ferent fractions of the mouse spleen was thus determined, whereas in group 2 the ability of 
mepyramine, metiamide, and carnosine to depress the inhibitory effect of histamine on prolif- 
eration of these same fractions of immunocompetent cells was compared. Inhibition of lympho- 
cyte proliferation was calculated by the equation: 

% of inhibition = cpm (C) -- cpm (E) x 100%, 
cpm (C) 

where cpm (C) denotes radioactivity of the control sample, containing only lymphocytes of sen- 
sitized animals, and cpm (E) denotes radioactivity of the experimental sample, containing 
lymphocytes of sensitized animals together with the test substance. 

The n~merical results were subjected to statistical analysis by Student's t test. 
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TABLE i. 
of Subpopulations of Mouse Spleen Lymphocytes (M • m, %; n = 60) 

Substance 

Histamine 
Carnosine 
Mepyramine 
Met iamide  

Control 

Leg  e n d .  

0.i mH. 

Effect of Histamine, Carnosine, Mepyramine, and Met•177 on Proliferation 

Total  pool of lymphocytes 
% T F - &  n -Vrn - :  - 
hibi t ion  of- 
,roliferation 

B lymphocytes 
~er cent  in-I 

ibi t ion of p 
~roliferatim 

7,74.15,4 >0,05 
7,5-+15,0 >0,05 

15,44.15,4 >0,05 
23,14-15,4 >0,05 

04-15,4 

T helper cells 
~er cent in-  
•177 of. p 

~roliferation 

8,8~5,0 >0,05 
0_--t_-5,4 >0,05 

3,2___4,5 >0,05 
0,9___5,0 >0,05 

0-+5,0 -- 

59,44-2,2 G0,001 
04-2,8 >0,05 

--2,2-+2,9 >0,05 
--2,64-2,8 >0,05 

04-3,0 

T suppressor cells 
~er cent  in-  

•177 of 
)rol i ferat ion 

67,74-1,5 
0,14-4,3 
1,74-4,0 

--1,94-3,6 

04-3,! 

G0,001 
>0,05 
>0,05 
>0,05 

Here and in Table 2: concentration of histamine i mM, of other substances 

TABLE 2. Competitive Effect of Histamine, Carnosine, Mepyramine, and Met•177 on 
Proliferation of Subpopulations of Mouse Spleen Lymphocytes (H • m, %; n = 60) 

- Total pool of lymph0cytes B lymphocytes T helper cells 
Per cent  in .  ' p e r - - c ~  - Substance hibi t ion of  )er cent  in -  
~roliferatiot P hibition of p hibi t ion of p 

~roliferation xol i fera t ior  

59,4-+2,2 

37,14-2,0 

57,54-2,2 

22,24-3,5 

Histamine (I mM) 
His tamine (1 mM) + car- 

nosine (0.!  mM) 
His tamine ( 1 raM) + m e -  

pyramine (0.1 mM) 
Histamine.@ mM) + met i -  

amide (0.1 raM) 

G0,05 

>0.05 

G0,05 

7,74.15,4 

0__+19,3 

15,44.19,3 

7,74.19,3 

>0,05  

>0,05 

>0;05 

8,8=5,0 

10,8___3,2 

6,2_--4,6 

5,4--4,1 

>0,05 

>0,05 

>0,05 

T suppressor cells 
�9 per cent  in-  

hibi t ion of 
~roliferation P 

67,7_+1,5 -- 

29,0+_2,4 G0,05 

68,3--+1,9 >0,05  

20,54-3,6 <0 ,05  

EXPERI}~NTAL RESULTS 

The investigations showed that proliferative activity of lymphocytes from the mouse 
spleen reached a maximum on the 4th day after sensitization by ovalbumin, when it was increased 
by 10-12 times. Addition of 1 mM histamine to the culture medium led to inhibition of the in- 
tensity of proliferation of the total lymphocyte pool by 59.4 • 2.2% (P < 0.001) and of the 
T suppressor cell fraction by 67.7 • 1.5% (P < 0.001). Since histamine did not significantly 
affect proliferation of B lymphocytes and T helper cells, it can be concluded that the de- 
crease in mitotic activity of the total lymphocyte pool under the influence of histamine was 
due to inhibition of proliferation of the T suppressor lymphocytes themselves by histamine. 
The other substances tested had no independent action on proliferative activity either of the 
total lymphocyte pool or of its individual fractions (Table i). However, carnosine and. to 
an even greater degree, the H-2 histamine blocker met•177 in a dose of 10 -4 M, was able to 
inhibit the above-mentioned effect of histamine (Table 2). The H-I histamine antagonist me- 
pyramine had virtually no effect on histamine-dependent immunosuppression. 

The results are evidence that histamine has an inhibitory action on antigen-induced pro- 
liferation of T suppressor lymphocytes through H-2 histamine receptors, for this effect was 
considerably inhibited by the H-2 histamine blockers met•177 but not by the H-I histamine 
blocker mepyramine. In turn, the ability of carnosine, to exert an action similar to that of 
met•177 indicates that this compound belongs to the group of H-2 histamine antagonists. 
The fact that carnosine possesses such properties largely accounts for the nature of its anti- 
allergic action [i, 2, 6], and also for the good prospects for its further study with a view 
to possible use in the treatment of allergic diseases. 
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