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NMOKA3ATEJIM 'EMOIION3A Y SKCOEPUMEBTAJILHBIX
KUBOTHBIX TP OM3HUECKHUX HATPY3KAX PASHOHU
NHTEHCHUBHOCTH

Beoican O.B., Tonopkoea /1.b., Opnoecras H.A.,
Kyoaeea O.T., Konecnuxoea O.11.

I'Y HUH kaunnueckod nmmyHosorun CO PAMH, HoBocuOupcek

Panee ObL10 NOKA3aHO, YTO PEry/ispHbIE TPEHHPOBKH Bbi3bIBAIOT NOAAB-
NeHUe MHOTIHMX NapaMeTpoOB HMMYHHON CHCTEMBbI. YUUTHIBAsA B3aUMOCBS3h
MEKAY PYHKUHOHAIBHONW aKTUBHOCTBIO KIIETOK HMMYHHOH CUCTEMbBI U CO-
CTOgHHEM I'eMOMNno033a, NPEeACTARIANO HHTEPEC U3YUUTH NapaMeTpb! KPpOBe-
TBOPEHUS Y IKCMEPUMEHTAJIbHBIX )KUBOTHBIX NMpPH (PUIMUYECKUX HaArpys3kax
pa3THYHON HHTEHCUBHOCTU (YMEPEHHOHM W HATIPSKEHHON).

B kauecTBe (hU3MUECKHUX HArpYy30K ObUIO BbIOpaHO MiiaBaHue 0e3 rpysa
Pa3IMYHON MPOAOSIKHTEIbHOCTH.

B onbiTax ncnons3zosanu mbiwed (C57BlI/6xCBA/2)F , camuos B Bo3-
pacte 2 Mmecaues. [110BUOB pa3penuny Ha ABe rpynnebt: 1-as — MbILY, naa-
BaOLME MO 2 yaca B IEHb 5 pa3 B HeAes O (Harpy3Kka yMepeHHOW KHTEHCHB-
HOCTH) H 2-ad — MbIlLIK, KOTOpbIE NMiaBaju 4 yaca B JIEHb 5 pa3 B HEACIO
(HanpsHKkeHHbIe TPEHUPOBKH). KMBOTHBIX OMBITHLIX FPYNI PEryasipHo Tpe-
HUPOBAJM Ha NpOTsHKEHUHU 9 MecsaueB. KoHTposabHON rpynnou cnyxumiu
MHTAKTHbIE JKHBOTHBIEC TOTO € N'eHOTUMA, N10J1a ¥ BO3pacTa, YTO U OTIbITHBIE.

Y KUBOTHbIX KOHTPOJILHOM U ONIbITH bIX IPYII ONPEAEsIn NOKa3aTeu
reMornos3a (KoJHuYeCTBO SPUTPOLIMTOR, PETHKYITOLUTOB, KOHUEHTPALMIO re-
MOIJIO0OHHA, MpoiU(pEPaTHBHYIO aKTUBHO CTh CTBOJIOBOW KPOBETBOPHOH KieT-
kv (CKK) in vivo (8-cyrounbie KOEc 1 mpoueHT kneTok B S-(haze KneTouHo-
ro LIMKJ1A) U in vitro (KOnMMYeCTBO IPUTPOUIHDBIX,
rpaHynoOLIMTapHO-MAKpO(arajbHblX U CMELIAHHBbIX KOJIOHHEOOPa3youx
enunui (KOE), coneprcaHue KIETOK B KOCTHOM MO3re).

CrarucTHueckas o0paboTka NpoBOAUIIACH C UCIOABL30OBAHUEM HEnapa-
METpPHUECKOro KpuTepust BuikokcoHa—MaHHa—YUTHMU.

[Tpy B3yueHHU NPOLIECCOB reMornoa3a 0110 00HAPYKEHO, UTO 1JlaBaHHE
BbI3bIBAET YBEJIHUEHHUE KOJIMYECTBA KOJ1OHUEOOpa3ytouMx eJHHHILL B KOCT-
HOM MO3re M0 CPaBHEHHIO C KOHTPOJIEM, NMPHU 3TOM BO3pacTaHue Oosee Bbli-
PA>KEHO Y MbILIEH C YMEPEHHOU HArpy3Koi (MnaBaHue B TEUEHUE 2-X HaCOB)
N0 CPABHEHMIO C UCTOLAIOILMMH TPEHW POBKaMH (1J1aBaHHE B TEUYEHHE 4-X
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yaco). Hanbonee Bbipa>keHO noBblieHre yncna 3purpouaHbix KOE. Ctu-
MYNSLHSA [IPOLIECCOB 3PHUTPOIIO33a B JAHHOMH rpynne, ro-BUAUMOMY, NO3BO-
JA€T NOAAEPKUBATH KOJIMYECTBO PETUKYJIOLIUTOB, 3PHTPOLIMTOB K KOHLIEHT-
paLMIO reMorioduHa y MbllIel ¢ yMepeHHOH Harpy3Koil (TU1aBaHUe B TEUEHHE
2-X 4aCOB) Ha YPOBHE KOHTPOJBHOMI I'pynnbl.

Y JKHMBOTHbBIX, KOTOpbIE NIaBaIH 10 4 yaca B JieHb, NOTPEOHOCTb Opra-
HOB M TKaHEH B KMCJIOPOJE AO0JIPKHA BO3pacTaTh B Oonee BblpaXkeHHOM CTe-
neHu. [lo naHHbIM nUTEPaTYpBi, NpU PU3MUECKHX HArPY3KaX YKOpauyHBaeT-
Cs MPOJOJKUTENIBHOCTD XKHU3HHU 3pUTpOUMTOB [Szygula Z., 1990; Weight
L.M., Byrne M.J., and Jacobs P., 1991; Smith J.A., 1995; Smith J.A., Kolbuch-
Braddon M., Gillam I. et al., 1995] wu pa3sBuBaerTcs cocTosiHMe, KOTOpOE
UMEET CBOE HAa3BaHHUE — «CMOPTHBHAsA aHemus» [Magazanik A., Weinstein
Y., DlinR.A ., etal., 1988; Senturk U.K., Gunduz F., Kuru O. et al., 2001]. B
pe3ynbTrare KOMIEHCATOPHbIX peaKUMi, HanpaBIEeHHbIX Ha BOCCTAHOBIICHHE
YHCJICHHOCTH KPAacHBIX KJIETOK KPOBH U 00ecneueHUe Kucaopoaom paborta-
IOLIUX TKaHeH, H B OCOOEHHOCTH MbILIECUHOMN, Y 3TOH FPYINbI MbllLeH A0~
JKEH CTUMYIHUPOBATLCA dPUTPONO33. B Halux 3kcnepuMeHTax y MbIlue ¢
WHTEHCUBHBIMH TPECHHPOBKAMH TOBLILLIAETCS COAEPKAHHE KJIETOK B KOCT-
HOM MO3re 1 ZXOCTOBEPHO BO3PACTAET KOJUUECTBO PETHKYI0OLUHUTOB (p<0.05)
B nepugepruyecKkol KpoBu. Buanumo, B pesynbrare Toro, 4to co3peBaHHe
PETUKYJIOLUMTOB IPU TAKOM PEXXHME HArpy3ok Hapyuiero [Szygula Z., 1990;
Weight L.M., Byrne M.J., and Jacobs P., 1991; Smith J.A., 1995; Smith
J.A., Kolbuch-Braddon M., Gillam I. et al., 1995], konuenTpauus remMoro-
OxHa B 3TOi rpymnmne rpei3yHOB MUMEET TEHAEHLMIO K CHMXKeHHIo (132 no
cpaBHeHHIO ¢ 150 B KOHTpOJIE).

H3BecTHO, uTO sigpoconepxkauiye aputpouaHsie kietku (OK) crnocobHb
akcrpeccuposats MPHK 1en0ro psaaa UHTOKHHOB, OKa3bIBAIOLLMX PETYNSTOP-
HOE BAWSIHUE Ha napaMeTpbi MMMYHHOMN cuctembl [Cennukos C.B. v ap., 1995,
1996]. B npeabiaymmx padorax [Kosnos B.A., 1982] 6b110 nokazaHo, 4To
dpUTPpOOAACTBl 001a0aH0T HMMYHOCYIPECCHBHBIMU CBOMCTBAMM.

TakuM 00pa3oM, Ha OCHOBAHHMH TONYYEHHBIX AAHHBIX MOXKHO CAENaTh
3aKJIFOUEHHE, YTO PEryiasapHble PUINYECKHE HATPY3KH OKa3biBAIOT CTHMYJIH-
pytoLlee BiAHIHHE HA CHCTEMY KpacHOM KpoBH. lpu UcTOWAOUMX TpeHH-
pOBKax (IulaBaHue B TeueHUe 4-X 4aCoB) CHCTEMA reMOMN033a, NO-BUIAUMO-
MY, HC CIPaBsETCsl C BO3POCIUMMU HArPYy3KaMH. AKTHBALIUS 3PUTPOII033a
MOXXET ObITb OJHOH M3 MPUYMH CHWXXEHUS UMMYHHbLIX [MApaMeTPOB NpH
bU3MUECKUX HArpy3Kax.
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PARAMETERS OF HAEMOPOIESIS
AT EXPERIMENTAL ANIMALS
AT PHYSICAL LOADING OF DIFFERENT INTENSITY

Vezhan O.V,, Toporkova L.B., Orlovskaya 1. A.,
Kudaeva O.T., Kolesnikova O.P.

State Research Institute of Clinical Immunology SB RAMS,
Novosibirsk, Russia

[t was previously shown that regular training causes suppression of many
parameters of immune system. Taking into account interrelation between
functional activity of immune system cells and a haemopoiesis condition, we
were interested in studying haematogenic parameters of experimental animals
at physical loading of various intensity (moderate and strenuous).

As physical loading swimming without a cargo of various duration was
chosen.

In experiences we used (C57BI/6xCBA/2)F, male mice at the age of 2
months. Swimmers were divided into two groups: 1-st the mice which swim
for 2 hours per day 5 times per week (loading of moderate intensity) and 2-nd
mice which floated for 4 hours per day 5 times per week (strenuous training).
Animals of experimental groups were trained on a regular basis for 9 months.
Control intact group consisted of animals of the same genotype, a sex and
age, as experimental.

In control and experimental groups of animals, we determined
haematopoiesis parameters (erythrocyte and reticulocyte amount, haemoglobin
concentration, proliferative activity of stem haematogenous cells in vivo (8-
daily colony forming units of the spleen (CFUs) and percentage of the cells 1n
S-phase of a cell cycle) and in vitro (erythroid, granulocyto-macrophage and
mixed CFU quantity, the bone marrow cell contents).

Statistical processing was carried out with use of Mann-Whitney U
nonparametric criterion.

At studying haematopoiesis processes it was revealed that swimming causes
increase of CFU in bone marrow of the mice of skilled group training for 2
hours per day to compare with control. Over it increase i1s more expressed at
mice, who has moderate loading (swimming for 2 hours) in comparison with
strenuous training (swimmimg for 4 hours). The erythroid amount raised in
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the greater degree. Erythropoiesis process stimulation in the given group,
apparently, allows to support of the reticulocyte and erythrocyte quantity and
haemoglobin concentration at mice in moderate loading (swimmimg for 2
hours) at a level of control group.

In animals who swim for 4 hours per day the need of organs and tissues
for oxygen grows in a more pronounced degree. Erythrocyte life duration is
shortened according to the literature as influence of physical loading [Smith
J.A., 1995; Smith J.A., Kolbuch-Braddon M., Gillam I. et al., 1995 Szygula
Z., 1990; Weight L.M., Byrne M.J., and Jacobs P., 1991] and the condition
which has the name — «a sports anaemia» [also develops Magazanik A,
Weinstein Y., Dlin R.A ., et al., 1988; Senturk U.K., Gunduz F., Kuru O. et
al., 2001]. As aresult of reactions of compensation directed on restoration of
the number of red blood cells and maintenance by oxygen of working tissues,
and in particular muscular, erythropoiesis should be stimulated. There are
raised contents of bone marrow cells and authentic increase of reticulocyte
quantity (p<0,05) in peripheral blood of the mice which swim for 4 hours per
day. Probably, because reticulocytes at such mode of loading have no time to
turn into mature erythrocytes sufficiently, concentration of haemoglobin in
this group of rodents tends to decrease (132 g/l in comparison 150 g/l with
control).

It 1s known that erythroid cells containing nuclei are capable of expressing
mRNA of a lot of cytokines, involved in haemopoiesis regulation [Sennikov
S.V., ete., 1995, 1996]. Since in ontogeny development of erythroid graft
takes the lead over other grafts development, including lymphoid [Vasiljev
N.V., 1975; Goldberg E.D., 1989], it would be logical to assume, that
immunopoiesis is under marked regulator influence on the direction of erythroid
cells from the earliest stages of the development. In the previous works [Kozlov
V.A., 1982] it was shown that erythroblastes possess immunosupressive
properties.

Thus, on the basis of the received data it is possible to conclude that regular
physical loading renders stimulating influence on the system of red blood.
Activation of erythropoiesis can lead to suppression of immune system
reactions taking into account immunosupressive properties of erythroblastes
that can cause decrease in immune parameters at physical loading.
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