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Preliminary adaptation to periodic hypoxia in a pressure chamber is known to increase 
the resistance of animals to stress-induced injury, and in particular, to prevent stress in- 
juries of the heart [2, 6]. Meanwhile the problem of the protective effect of this kind of 
adaptation to periodic hypoxia during stress-induced disturbances of immunogenesis and, in 
particular, in the stress-induced depression of normal killer cell (NKC) activity demonstrat- 
ed in recent years [4, 5, 9], remains unsolved. We knowthat adaptation to the periodic ac- 
tion of very considerable hypoxia ("ascent" in a pressure chamber to an altitude of 9000 m) 
leads to marked adaptation of DNA synthesis in thymus cells [8]. The possibility thus can- 
not be ruled out that gradual adaptation to moderate periodic hypoxia may somehow or other 
prevent depression of NKC activity, which plays an important role in antitumor resistance 
[7, io].  

The aim of this investigation was to determine the effect of preliminary adaptation to 
periodic hypoxia on stress-induced depression of NKC activity and also on DNA synthesis in 
thymus and spleen cells. 

EXPERIMENTAL METHOD 

Inbred male BALB/c mice weighing 16-18 g, from the "Svetlye Gory" Nursery, Academy of 
Medical Sciences of the USSR, were used. 

The animals were adapted to periodic hypoxia in a pressure chamber for 6 h daily for 28 
days; the mice spent the rest of the time in the animal house. The adaptation schedule was 
as follows: days 1-3 of adaptation: "ascent" to an altitude of 500-1000 m, days 3-6 -- 1500 
m; for the remaining 21 days the animals were adapted to an altitude of 2000 m. 

All the animals were divided into four groups: i) control intact mice, 2) animals adapt- 
ed for 28 days to periodic hypoxia, 3) intact mice exposed to immobilization stress, 4) mice 
adapted to periodic hypoxia and then exposed to Xmmobilization stress. Immobilization stress 
was produced by fixing the animals lying in the supine position for 6 h. The mice were de- 
capitated 24 h after the end of exposure to stress and suspensions of thymocytes and spleno- 
cytes prepared. 

NKC activity was determined by the test of radioactive chromium release from labeled 
target cells (these were YAC-I mouse lymphoma cells transplanted ~n N~ro) during incubation 
for 4 h with effector cells (mouse splenocytes). Full details of the technique were describ- 
ed previously [3]. The ability of spleen and thymus cells to synthesize DNA was determined 
by incubating them in a concentration of 2 x 106/ml in medium RPMI 1640 with 10% embryonic 
calf serum and 1% glutamine in the presence of [3H]thymidine (5 ~Ci/ml) for i h. Radioac- 
tivity incorporated into the acid-insoluble fraction was estimated on a scintillation counter. 

The significance of the results was determined by Student's test. 
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TABLE !. Effect of Adaptation to Periodic 
Hypoxia on Depression of NKC Activity (in 
%) in Immobilization Stress 

TABLE 2. Effect of Adaptation to Periodic 
Hypoxia on Stress-lnduced Depression of 
DNA Synthesis in Thymus and Spleen Cells 

Group of animals 

P I - 2  
P I - 8  
P.~-4 

Ratio of effector cells to ~arget 
cells 

I 0 0 : 1  50:1 

28,3-+2,2 20,0~ 1,9 
25,3±2,4 21,7__+_2,1 
15,0+ 1,6 12,3+ 1,3 
22,1-+2,1 20,3±2,0 

>0,05 >0,05 
<0,05 <0,05 
<0,05 <0,05 

2 5 : 1  

Group of animals 

I-  • 

14,4--+ 1,7 2- 
16,3-+1,8 3- 
9,4_+1,0 4- 

15,2_+ 1,4 P1-2 
>0.05 PJ -~ 
<0,05 P.~-4 
<0,05 

Incorporation 61F [3H]thymidine, cpm 

splenocytes 

27 505__+2 234 
29 11612 712 
19 760_+ 1 739 
30 601___2 587 

>0,05 
<0,05 
<0,05 

thym ocytes 

I 0 338± 956 
16 903-+-I 451 
5 056± 438 

17 629-+- 1 530 
<0,05 
<0,05 
<0,05 

Legend. Here and in Table 2, each point 
corresponds to 12 mice. 

EXPERIMENTAL RESULTS 

Under the influence of adaptation to periodic hypoxia under the conditions used no 
changes took place in NKC activity (Table i). Meanwhile, stress-induced depression of ac- 
tivity of immunocompetent cells of this type against the background of the adaptation sched- 
ule used, as is well known from previous publications, was con~letely absent. Adaptation 
prevented the stress-induced depression of activity of calls of the natural cytotoxicity sys- 
tem. 

In the second stage of the investigation an attempt was made to determine the effect of 
stress and of preliminary adaptation to hypoxia on DNA synthesis in thymocytes and spleno- 
cytes, for with the method used, this approximately reflected the number of cells in each or- 
gan capable of realizing DNA synthesis and, consequently, of proliferating. It was found 
that adaptation to hypoxia itself caused a tendency for DNA synthesis to increase in the sple- 
nocytes, and DNA synthesis increased much more in the thymocytes. When these data are inter- 
preted, the fact established previously, that prolonged gradual adaptation to the peripheral 
action of hypoxia under pressure chamber conditions regularly causes a significant increase 
in weight of the spleen and in the number of splenocytes but, conversely, causes reduction 
of the weight of the thymus and of the number of thymocytes [I], must be borne in mind. It 
can accordingly be understood that even a smaTl increase in the relative number of DNA-synthe- 
sizing splenocytes may signify a considerable increase in DNA synthesis for the organ as a 
whole. Conversely, even a large increase in the relative number of DNA-synthesizing cells 
in the thymus may signify a comparatively small increase in DNA synthesis in the whole organ. 
The main conclusion which can be drawn from the data in Table 2 is that stress causes signif- 
icant inhibition of DNA synthesis in the cells of both immunocompetent organs studied, where- 
as preliminary adaptation to hypoxia completely prevents this phenomenon. 

Preliminary adaptation to hypoxia of gradually increasing intensity under pressure cham- 
ber conditions thus undoubtedly is a factor which can effectively prevent stress-induced de- 
pression of DNA synthesis in the cells of immunocompetent organs and depression of NKC activ- 
ity. The mechanism of this protective effect may be assciated both with the central action 
of adaptation, reducing the magnitude of the stress response, and with its effect on immuno- 
competent organs. This problem requires further study. 
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The writers showed previously that UV irradiation causes partial destruction of the outer 
juxtamembranous layer in autonomous mammalian tissue cells [2, 3, 6, 7]. In lymphocytes this 
is accompanied by changes in expression of membrane receptors [4, 5]. 

The aim of the present investigation was to discover whether expression of membrane an- 
tigens of the ABO and rhesus systems in human red blood cells (RBCs) is modified by UV irra- 
diation. 

EXPERIMENTAL METHOD 

RBCs were obtained from freshly prepared packed red cells from blood obtained from 23 
donors of different groups, stabilized with "Glyugitsir" solution. There were three series 
of experiments: I) on isolated RBCs washed three times with buffered NaCI solution (0.9%) 
and resuspended in it in a concentration of 5 x 107 cells/ml; II) on RBCs from packed cells 
diluted to a concentration of 5 × 107 cells/ml with solution TsOLIPK No. 8b; III) on RBCs 
from undiluted (intact) packed red cells. UV irradiation (254 nm) was carried out by DB-30 
tubes in doses which increased hemolysis of RBCs by 5-32% after 2-3 h. Agglutinating ac- 
tivity of antigens of the ABO and rhesus systems was investigated in accordance with current 
instructions, using standard isohemagglutinating sera. The degree of agglutination of RBCs 
was estimated by microscopy on a 4-point system (4 points denotes the maximal reaction). 

EXPERIMENTAL RESULTS 

Agglutinating activity of antigens of the ABO system of unirradiated isolated RBCs from 
different donors varied: The minimal concentration of antibodies in which RBCs began to ag- 
glutinate was 1:64 for some blood samples and 1:8 for others. Antigens of the ABO system 2- 
3 h after irradiation began to be detected in the presence of a lower concentration of anti- 
bodies in the serum: antigens A and B in a titer of 1:128, H antigen in a titer of 1:32 (Ta- 
ble i); this indicated an increase in agglutinating activity of the antigens)by 2-4 times. 
The stimulating action of irradiation was exhibited~in all blood samples tested, but was 
strongest in samples with the lowest initial antigenic activity (Table i); in these cases 
their expression was increased by 8-16 times. The effect decreased appreciably after 24 h. 
Similar results were obtained when RBCs from diluted and intact packed cells were subjected 
to UV irradiation, but the effect of irradiation in this case was still present 24 h after 
exposure. The explanation for this could be that irradiated RBCs survive better in the form 
of packed cells than when diluted in physiological saline. 

An increase in agglutinating activity of the Rho(D) antigen of the rhesus system was 
found in RBCs of only one of six samples of RH + blood tested (Table i) which was distinguished 
by the low initial activity of this antigen (1:32) compared with the rest (1:512). A stimu- 
lating action of UV irradiation was recorded in this case in isolated RBCs and in RBCs of in- 
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