Medical Immunology (Russia)/
Meditsinskaya Immunologiya
2023, Vol. 25, No 2, pp.409-414

Meoduyunckas ummyHonoeus
2023, T. 25, Ne 2,
cmp. 409-414

Kpamxkue coobuenus
Short communications

FTMNOCEHCUBUTU3UPYIOLLUN SDDEKT
BbICOKOroPbst U MMMYHOTEHETUMECKUU
3AKOH

I'asmes P.C.., Ipooaenkos A.B."2

"40YBO «Cankm-Ilemepbypeckuii meduko-coyuanvhoiii uncmumymy», e. Cankm-Ilemepoype, Poccus
2@I'BHY « Mncmumym skcnepumenmanvhoi meduyunnl», o. Cankm-Ilemepoype, Poccus

Pesiome. MccienoBaHus NpoBOAMINCH Ha 24 TIOIOBO3pENbIX MOPCKMX CBMHKax-camiax. Ha Hux mone-
JIMpoBaJlach ajiyiepruyeckasi peakiyisi HEeMeIJICHHOTO TUIla — aKTUBHasl KoxXHasl aHaduiakcus. 2KUBOTHbIS
OB pa3aesieHbl Ha 2 TPYIIbl: KOHTPOJBHYIO U ONBITHYIO0. KOHTpOJIbHAS TpyIia HaXOAWIach Ha MPOTSIKE-
HUU DKCIIEPUMEHTA B YCIOBUSIX JOJUHBI, a OTNbITHAsl — B TeueHue 45 CyTOK B YCJIOBUSIX BbICOKOTOPH (Tep.
AH300, 3375 M Hax yp.M.). Bee skuBoTHBIe Ha 30-¢ CYTKM 3KCIICpUMEHTa ObLIN CCHCHUOMIM3NPOBAHEI JIOIIA-
NUHOI chIBopoTKoii. Ha 12-e cyTkm ceHcnbmamn3anmuu 3adupajiach KPOBb IS aHAJIM30B, a Ha 15-e CyTKU BbI-
3pIBajiach ajjieprudeckast peakiys. BeIsiBiieHO, UTO B yCJIOBUSIX BBICOKOTOPbS CUJjla peakiiyuy Oblia B 1,5 paza
HUXe, YeM B KOHTPOJIbHOI rpyrirne. KpoMe Toro, B BBICOKOTOpbe y XHMBOTHBIX colepxXaHue B KpoBU T-,
B-nmumdonuTtoB u IgE-anTtuTten 66110 HUXKE, Y4€M B KOHTPOJILHOM, a (haroliuTapHO aKTUBHBIX HEMTPO(PUIIOB,
a Takxke cyMMapHbIii 2 dekT paroumntosa, HA000POT, ObLI Bhille. BuaumMo, 3ToMy CriocoOCTBYET TMIIOKCHUSI,
TaK KaK U3BECTHO, UTO B 9HEPIeTUICCKOM OOMEHe IMM(POIIUTOB ITpeodIagatoT a3poOHEIe TIPOIECCHI, a y Heli-
TpoI0B aHA3POOHBIE. AJUIepruiyeckue 3a00JeBaHUs UMEIOT TPU CTaauM pa3BuTus. MMMyHonmornueckast
CTaaus SIBJISICTCSI IEPBOI U OCHOBHOM. OT Hee BO MHOT'OM 3aBUCHUT aJlIepruyeckasi epecTpoiika opraHusMa.
B yeMm ke cylIHOCTB MepPeCcTPOKM B YCIOBUSX BBICOKOTOPbs? MbI mpeanoaraeM, 4To Hapsiay ¢ OMOreHEeTH -
yeckuM 3akoHOM [ekkensi—Miomiepa cyliecTByeT U UMMYHOIeHeTUYeCKU I 3aKoH: «IlocjienoBaTe1bHOCTh
aKTHUBAllMU 3BEHbEB B CUCTEME 3alllUThl OpPraHrM3Ma — MOBTOPEHUE (PUyioreHes3a, TO €CTh BKIIOUEHHUE MToce-
IYIONIETO 3B€HA B CUCTEME 3aIlIMTHI IIPOUCXOMUT II0 TEM K€ IIPUHIINIIAM, TI0 KOTOPBIM B IIPOILIECCE 3BOITIO-
U1 ITPOUCXOINIIO YCIOXKHEHNE Y COBEPIICHCTBOBAHNE 3TOM CUCTEMBI. A UMEHHO I10 IPUHIIUITY HECOCTOSI -
TEIBbHOCTU TPEIbIAYIIETO 3BeHa B CUCTEME 3aIUTHI MOJTHOCTHIO 3IMMUHUPOBATh aHTUTEH». YCIIOBHO MOXKHO
CUMTaTh, YTO MEPBBIM 3alIUTHBIM O0apbepoOM OT AaHTUICHOB SIBJISIIOTCSI HauOoJiee IBOJIIOLIMOHHO IPEBHUE
CTPYKTYPbl — Hapy>KHbI€ [TOKPOBBI U CIAU3UCTAsI 0007104YKa, BTOPbIM — (PaKTOPBI HeCTIeLIM(UUECKON 3alIUThI
opranusMa (arouTos, IM301UUM, UHTEP(HEPOH U MIp.), TPETbUM — KJIETOUHBIA UMMYHUTET (T-addexTophl
¥ Op.), YeTBEPTBIM — TYMOPAJIbHBIM MMMYHUTET U IISITBIM 3allIUTHBIM OapbepoM SIBJISICTCSI SBOIIOIIMOHHO
MO3IHSS 3allIUTa — aJuIeprudeckast peakiivs, IyCKOBBIM MEeXaHU3MOM KOTopoii ciayxaT IgE-anturena. Hc-
XOMsI U3 BBIIIEU3IOXKEHHOTO, CTAHOBUTCSI OYEBUIHBIM, UTO IMIPUUMHON CHUXKEHUS aJlJIepruiyecKoil peakiuu
(rsiToro 6apbrepa) y JKMBOTHBIX OIBITHON TPYTINbI, SIBUJIMCH afalTUBHbIE U3MEHEHUS B 3alIUTHBIX MEXaHU3-
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Max opraHu3Ma, a UMEHHO B YCJIOBMSIX BBICOKOTOPbSI TTPOU3OIILIO MOBbIIeHNE (DYHKIIMOHAIBHOM aKTUB-
HOCTHU (DaroliMToB (BTOPOro 0apbepa) U CHUKEHNE aKTUBHOCTHU JIMM(POIIUTOB — KJIETOK, OTBETCTBEHHBIX 3a
9BOJIIOLIMOHHO 00Jiee MO3AHNE Oapbephbl 3aIUTHI.

Karouesvie crosa: arnepeuueckas peakyus, 8bicOK020pbe, A0ANMUBHBLI UMMYHUMEM, (acoyumo3s Helmpoguios, CeHCUudUAU3aAuU,
UMMYHO2EHeMUYeCKULl 3aKoH, 6apvep 3auumol

HYPOSENSITIZING EFFECT OF HIGH ALTITUDE AND
IMMUNOGENETIC LAW
Galiev R.S.2, Droblenkov A.V.2P

@ St. Petersburg Medical and Social Institute, St. Petersburg, Russian Federation
b Institute of Experimental Medicine, St. Petersburg, Russian Federation

Abstract. The studies were carried out in 24 sexually mature male guinea pigs. They were used as model of
immediate-type allergic reaction (active cutaneous anaphylaxis). The animals were divided in 2 groups: control
and experimental. The control group was housed in the mountain valley during the study, and the experimental
group stayed for 45 days in high mountains (Anzob, 3375 m above sea level). On the day +30, all animals
were sensitized with horse serum. On the 12" day of sensitization, blood was taken for analysis, and on the
15" day, an allergic reaction was provoked. We have revealed that, under high-altitude conditions, the severity
of reaction was 1.5 times lower than in controls. Moreover, the animals kept in highlands exhibited lower
contents of T and B lymphocytes, and IgE antibodies than in the control group. On the contrary, the numbers of
phagocytically active neutrophils, as well as total effect of phagocytosis, proved to be higher in this group. This
shift may be facilitated by hypoxia, since aerobic processes are known to prevail in the energy metabolism of
lymphocytes, and anaerobic processes dominate in neutrophils. The allergic conditions are developed in three
stages. Immunological stage is the first and main one, and allergic restructuring of the body immunity largely
depends on it. What is the matter of reconstruction under the high-altitude conditions? We suggest, that, along
with Haeckel—Miiller biogenetic rule, there is also an immunogenetic law: “The activation sequence of events
in the body’s defense system is a reproduction of phylogenesis, i.e., switching of subsequent link in defense
system follows the evolutionary principles of complication and improvement. Namely, with respect to failing
of previous link to completely eliminate the antigen in defense system”. One may conventionally consider that
the first protective barrier against antigens is the most evolutionarily ancient structure, i.e., skin and mucous
membrane; the second represents factors of nonspecific defense (phagocytosis, lysozyme, interferon, etc.); the
third barrier is presented by cellular immunity (T effector cells, etc.), with humoral immunity serving as the
fourth barrier. The fifth protective barrier provides evolutionarily late defense, i.e. allergic reaction, which is
triggered by Ig E antibodies. On the mentioned basis, one may state that the decreased allergic reaction (the 5t
barrier) in the animals from the experimental group was caused by adaptive changes in protective mechanisms
of body. One may suggest that, under the high-altitude conditions an increase was observed in functional activity
of phagocytes (2" barrier), along with a decrease in activity of lymphocytes, i.e., cell populations responsible
for the evolutionary later protective barriers.

Keywords: allergy, highlands, adaptive immunity, neutrophils, phagocytosis, immunogenetic law, protective barrier

BBe,D,eHI/Ie OnHOU M3 OCHOBHBIX MPUYMH YBEJIMYEHUS 3a-
00J1IeBa€MOCTHU 3TOH MATOJIOTUEI SIBJISIIOTCST YCIOBUS

[IeTEbCTBYeT He TONbKO O IIMpOKOi pacmpoctpa- <A3HU COBPEMEHHOTO HENOBEKa, KOTOPbIC HM3Me-
HEHHOCTH aJUIEpPrUUYeCKUX 3a00NeBaHnil, Ho u o HAIOT PEAKTUBHOCTL opraHusma. K stum ycnosu-

HCyKJIOHHOfI TEHACHIIMU K POCTY. le/lqu B 00JIb- ‘M OOBIYHO OTHOCHT: TMInoaAuHaMUu1o, 3arpsg3HCHUEC
IIMHCTBE CJIy4aeB a/yIeprusl MpOTeKaeT MO HeMea- OKPYXAIIIEH Cpeibl, IIMPOKOe MPUMEHEHNE XUMU-
JIeHHoMYy TuIy [2, 9, 10, 12]. YeCKUX TpernapaToB B ObITY U apyrue [4, 6].

MwupoBasi uHdpopMalysi MOCIEAHUX JIET CBU-

410



2023, T. 25, Ne 2
2023, Vol. 25, No 2

Tunocencubuauzayus u UMMYHOEHEMUUYECKULL 3AKOH
Hyposensitization and Immunogenetics

TABJALA 1. UHTEHCUBHOCTb ANNEPTMYECKOW PEAKLIMW B YCNOBUAX BbICOKOTOPbS, X£m
TABLE 1. INTENSITY OF ALLERGIC REACTION UNDER HIGH ALTITUDE CONDITIONS, X+m

CeHcubunusmpoBaHHble
XUBOTHbIE

MokaszaTenu Sensitized animals
Indicators KoHTponb OnbIT
Control Experience
n=12 n=12
MHTEHCMBHOCTb aKTUBHOMW KOXXHOM aHadpmnakcuum, ycn. en. .
Intensity of active skin anaphylaxis, c. u. 22,3£1,7 15,3221

MpumeyaHue. * — pasnnunsa 4OCTOBEPHbI.
Note. *, differences are significant.

Iennio padoThI SIB/ISIETCSI 0OOCHOBAHUE TMITOCEH-
cubmmm3upylomero 3d@exra rTopHOro KjanuMaTa M-
MYHOI'€HETMYECKHUM 3aKOHOM B DKCIIEPUMEHTE.

Matepuans! 1 MeTogbl

UccnenoBanust ObLIM TIpoBeAeHbI Ha 24 TI0JI0-
BO3PEJIBIX MOPCKMX CBUHKax-camllaX, Maccoil Tejia
250-300 . Ha Hux MoaenupoBaiach ajjiepruuyeckasi
peakiusi HEMEIJICHHOTO TUIla — aKTUBHAsl KOXKHasi
aHapmrakcuss (AKA) [1]. 2XKuBoTtHble ObUTM pa3-
JIeJICHBI Ha 2 TPYIIIBI: KOHTPOJIbHYIO M ONBITHYIO.
KoHTponbHas rpymma >KWBOTHBIX HaXoOWJIach Ha

MPOTSKEHUU 3KCIIEPUMEHTA B YCIOBUSIX HOJIWHBI, a
ONBITHASI — B TeUeHUE 45 CYyTOK B YCIIOBUSIX BBICOKO-
ropbs (nep. AH300, 3375 M Han yp. M.). [lapuuaib-
HOE JaBJIeHUE KUCI0poaa Ha TaKOi BBICOTE HMXKE Ha
32-48% (B 3aBUCMMOCTH OT TEMIIEPATyPhl BO3Ayxa),
YyeM HaJl YPOBHEM MOpSI, YTO AJOCTATOYHO IS TIPO-
SIBJIGHUI TUTTOKCUM OpraHu3Ma.

Bce xuBoTHble Ha 30-e CyTKM 3KcnepuMeHTa
OBITM CEHCUOMJIM3UPOBAHKI. JISI 3TOr0 KMBOTHBIM
00eux TpyIIl MOAKOXHO BBoAMIM o 0,1 MJ1 pacTBoO-
pa JIOIIaIuHOW CHIBOPOTKM. Jlo Hayajia 3KCIepu-
MEHTa 1 Ha 12-e CyTKM CEHCUOMIM3alu U3 YITHOMN

TABNULA 2. IMHAMUKA NMOKA3ATENEWA ADANTUBHOMO UMMYHUTETA Y CEHCUBUNU3UPOBAHHBIX MOPCKUX

CBUHOK B YCNOBUAX BbICOKOIOPbS, Xtm

TABLE 2. DYNAMICS OF ADAPTIVE IMMUNE INDICATORS IN SENSITIZED GUINE PIGS UNDER HIGH ALTITUDE

CONDITIONS, X£m

CeHcUbUNU3nMpoBaHHbIe
XUBOTHbIE
Moka3zaTenu Sensitized animals
Indicators KoHTponb OonbIT
Control Experience
n=12 n=12
T-numdounTbl, % 55,5+2,1 51,2+2,8
x 10¢/n
T lymphocytes, %
x 10°/L 2,32+0,10 1,43+0,07*
B-numdcountsbl, % 37,5£1,8 45,4+2 1
x 10¢/n
B lymphocytes, %
x 10°/L 1,55+0,08 1,24+0,07*
IgE-anTutena, ycn. ea. 25,4421 14,7+1,1*
IgE antibodies, c. u.

MpumMeyaHue. * — pa3nuyuma AOCTOBEPHbI.
Note. *, differences are significant.

411



Taaues P.C., /lpobaenkos A.B.
Galiev R.S., Droblenkov A.V.

Meoduyunckas Ummynonoeus

Medical Immunology (Russia)/Meditsinskaya Immunologiya

KpaeBoli BEHbI 3a0Upajiach KPOBb 11 aHAJIM30B, a Ha
15-e cytku BoI3bIBasach AKA.

M3ydeHure cocTOSIHUSI UMMYHHUTETa IIPOBOIMIIOCH
omnpeneaeHneM coaepkanus T- u B-mumdonnToB B
nepudepurueckot kposu, IgE-aHTUTEN B CBIBOPOTKE
KpOBM, (arouuTapHOil aKTUBHOCTU HeUTpoduUIoB
(®AH), cpennero darouutapHoro uiaekca (COU),
cymmapHoro 3¢ dekra darommuros3a (COD), a TakKe
OLIEHKOU (pepMEHTAaTUBHOI aKTUBHOCTU HEUTpOU-
jnoB o HCT-tecty [3, 13].

PesynbTathl 1 06CYyXaeHWe

IMpoBenenHble uccienoBaHUs TOKa3ajiv, YTO B
YCJIOBUSIX BBICOKOTOPbSI pa3BUBAETCS ajyIeprUiecKast
peakiius y BCeX XKMBOTHBIX, IIPUYEeM MeHee BbIpake-
HO, YeM B KOHTPOJIbHOI1 rpyrnmne (TadJ. 1).

W3 Tabnuiibl BUAHO, 4YTO MHTEHCUBHOCTh AKA B
OIBITHOM Tpymrie Obia Huke B 1,5 paza (p < 0,05),
yeM B KOHTPOJbHOU. [TprunHOii, cmocoOcTByIO1IESH
y ONBITHBIX XMBOTHBIX YMEHBIIEHUIO CUJIbI ajljlep-
TUYECKOU peaklnu, Mo-BUAUMOMY, SIBJSIIOTCS aaarn-
TallMOHHBIE M3MEHEHUSI B 3aAlIUTHBIX MEXaHU3Max
OopraHusMa, Kak B creuuduueckux, Tak U Hecrell-
ndurueckux (pakropax 3allUThI.

CocrosiHre HEeKOTOPbIX TTOKa3aTesieil afanTUuBHO-
TO UMMYHUTETA OLIEHUBAJIU TI0 COIEPXKAHUIO B TIEpU-
depuueckoilt kpou T- u B-numdouutos, a TakxKe
IgE-anTuTen B chIBOPOTKE KpoBU (Ta0. 2).

M3 TabavIBl BUIHO, YTO OTHOCHUTEIBHBIE TTOKA3a-
Tenu coaepxkaHus T- u B-nuMdoumnToB 10CTOBEpHO
HE OTJIMYAIOTCS B OIBITHON M KOHTPOJIBHOM TPYII-
me. A abCOMIOTHBIE TOKA3aTeIU MMEIOT BBIpasKeH-
HYI0O TUHAMWUKY B CTOPOHY CHMKEHMSI B OIIBITHOI
rpyririe. Tak, y CEHCUMOMIM3UPOBAHHBIX B YCIIOBUSIX
BBICOKOTOPbSI >KUBOTHBIX COJiepXKaHUe B mepudepu-
yeckoil kpoBru T-mumMm@ponuros B 1,62 (p < 0,05), a
B-nmumdouuroB — B 1,25 paza (p < 0,05) HuKe, yem
B yciaoBusix nojiuHbl. ConepxkaHue IgE-aHTuten y
CEHCUOMIM3UPOBAHHBIX XXUBOTHBIX B YCIOBUSIX BBI-
COKOTOPBs Takzke ObIT10 HIDKe B 1,7 pa3za (p < 0,05),
YyeM B YCJIIOBHUSIX PaBHUHBI. Takast TMHAMUKA SIBJISICT-
csl TIoKasaTesieM CHUXKEeHUST aKTUBHOCTH afalnTUBHO-
ro UMMYHUTETa B YCJIOBUSIX BBICOKOTOPbhs. Buaumo,
3TOMY CIOCOOCTBYeT TUITOKCHUsI. M3BecTHO, 4TO B
SHEPreTuYeckoM obMeHe JIMM@POLIMTOB Mpeobiana-
10T a3poOHbIe mpoueccsl [11].

CocTosTHMEe HEKOTOPBIX TITOKazaTelieil BpOK-
JIEHHOTO MMMYHUTETa OLEHUBAJIM IO IIOKa3aTe-
JIIM  (PYHKILIMOHAJBbHOM aKTUBHOCTU HEUTPO(PUIOB
(Tabma. 3).

M3 Tabauiibl BUAHO, YTO OTHOCUTEJILHOE COIep-
XKaHWe (parouTapHO aKTUBHBIX HEUTPOMUIOB ITpU
CeHCUOUIU3alMU B YCJIOBUSX BBICOKOTOpbs B 1,5
(p £ 0,05) paza BbllIe, YeM B KOHTPOJbHOU TpyIIIe.
@daronuTapHBIN MHIEKC IMIPAKTUICCKI HE N3MEHMII-
cs. I1py ceHCMOMIM3aIINU B YCIIOBUSX BHICOKOTOPBS
CO® 651 Boie B 1,9 paza (p < 0,05), nmo cpaBHe-

TABNALA 3. BMHAMUKA ®YHKLMOHANBHON AKTUBHOCTU HEUTPO®UNOB CEHCUBUNU3UPOBAHHBLIX MOPCKUX

CBWHOK B YCNOBUAX BbICOKOIOPbS, Xtm

TABLE 3. DYNAMICS OF THE FUNCTIONAL ACTIVITY OF NEUTROPHILS IN SENSITIZED GUINEA PIGS UNDER HIGH

ALTITUDE CONDITIONS, X£m

CeHCUOUNU3NpoBaHHbIE
XXVUBOTHbIE
MokasaTtenu Sensitized animals
Indicators KouTponb onbIT
Control Experience
n=12 n=12
®DAH, % *
PAN. % 47,6121 72,727
glw 6,3+0,3 7,5+£0,4
C3D, x 10°/n *
TEP, x 105/L 8,9+0,3 16,5+0,7
HCT* kneTku, % 81,0£2,3 73,8+3,1
x 10%/n
NBT" cell, %
x 108/L 2,44+0,06 2,34+0,09

MNpumeyaHue. * — pa3nuMunsa 4OCTOBEPHbI.
Note. *, differences are significant.
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HUIO C TOoKa3arejeM B fojauvHe. BuauMmo, Takas nu-
HaMMKa CBSI3aHa C T€M, UTO B DHEPreTUICCKOM 00-
MeHe HelTpoduioB mnpeobiianaloT aHadpPOOHbIE
nporueccol [11]. IToatomy HelTpodWIbI B YCIOBU-
SIX TUTTOKCUM HE TOJIbKO HE TEPSIIOT aKTUBHOCTH, a
KOMIEHCUPYS CHUXKEHUE KOJIMYeCTBa JUMGOIIUTOB,
TIPOSIBIISTIOT OOJIBIITYIO0 AKTUBHOCTb.

W3 Tabauibl TaKKe BUAHO, YTO OTHOCUTEIbHBIC U
abcomoTHbie noka3zatenu HCT-Tecta y ceHcuOWun-
3UPOBAaHHBIX MOPCKUX CBUHOK OOEMX IpyIll HE OT-
JIMYaroTcs.

M3BecTHO, 9TO ajieprudecKue 3a00JIeBaHUS WIN
peakiu, He3aBUCUMO OT YCJIOBHI1, B KOTOPBIX OHU
MPOTEKAIOT, UMEIOT TPU CTAIUM DPA3BUTHUS. UMMY-
HOJIOTUYECKYIO, ITAaTOXUMUIECKYIO W ITaTO(PU3NOII0-
rudeckyio [8]. HapymieHus B m11000i cTaauu MOTYT
MPUBECTU K U3MEHEHUIO CUJIbI a/JIEPTUYECKOM peak-
WU,

MMmMmyHoornyeckast ctaaus sIBJAsSeTCsl MepBOU U
ocHOBHOI. OT Hee BO MHOTOM 3aBUCHUT aJUIeprude-
CKasl TIlepecTpoiika opraHnusMa. B uem ke CyIlHOCTb
aTOI nepecTporiku? Mbl npeamnoaaraeM, 4YTo HapsiLy
¢ OuoreHeTMYeCKUM 3akKoHOM Iexkkensa—Mioiiepa
CYLLIECTBYET U MMMYHOreHeTu4yeckuii 3akoH: «Ilo-
CJIEIOBATEIbHOCTh aKTHUBAllMMA 3BEHBEB B CUCTEME
3aIIATHI OpTaHU3Ma — ITOBTOPEeHME (DUIOreHe3a, T. €.
BKJIIOUEHHE MOCJIEIYIONIEero 3BeHa B CUCTeMe 3alllv-
THI IIPOMCXOINT IO TEM K€ TIPUHIIATIAM, TI0 KOTOPBIM
B IIpOLIECCE DBOJIOLMU MPOMCXOIMIO YCIOXKHEHUE
U COBEPIIEHCTBOBAHWE 3TOU CUCTEMbI. A MUMEHHO,
[0 TIPUHILIUIY HECOCTOSITEIBHOCTA MPEABIIYIIETo
3BE€Ha B CUCTEME 3alllUMThl MTOJHOCTBIO JIMMUHUPO-
BaTb aHTUreH» [5]. YCJIOBHO MOXHO CUYUTaTb, YTO
TNEePBBIM 3alIUTHBIM 0apbepOM OT aHTUTCHOB SIBJISI-
I0TCSl HauboJiee 3BOJIIOLMOHHO APEBHUE CTPYKTY-
pBl — HapYXKHBIEC TTOKPOBBI 1 CIU3UCTas 000JIOUKa,
BTOPBIM — (paKTOPHI HeCTIeLIM(PUIESCKOI 3alIUTHI Op-
raHusma ((parouuTo3, IM30LUUM, UHTEPGhEPOH U 1Ip.),
TPETbUM — KJIIeTOUHBIK UMMYHUTET (T-3¢hheKToph
U p.), YeTBEPTHIM — r'yMOpaJbHbI UMMYHUTET (aH-
TUTeNa, oTHocsamuecs K IgM, IgG, IgA) 1 nsaTbiM 3a-
IIIATHBIM O0apbepOM SIBJISICTCS SBOJIIOIIMOHHO ITO31I-

Cnucok nutepatypsl / References

HsIsl 3alllMTa — aJuIeprudecKasl peaKius, IMyCKOBBIM
MexaHU3MOM KoTopoil ciyxat IgE-antutena. Mcxo-
sl 3 BBIIIEU3TIOKEHHOTO, CTAHOBUTCSI OUEBUIHBIM,
4TO MMPUYMHON CHMKEHUS aJUIEPTUYECKOU peakiuu
(rIsITOTO Gaphepa) y KUBOTHBIX OMNBITHOM TPYIIIHL,
SIBUJTMCH afallTUBHbIE U3MEHEHUS B 3aIIUTHBIX Me-
XaHU3Max opraHu3mMa. B 4acTHOCTH, B YCIIOBUSIX BbI-
COKOT'OPbsI TPOU3OIILIO MOBBILIEHNE (DYHKIITMOHATb-
HOI aKTUBHOCTH (paromuToB (BTOPOTo Oapbepa), 4To
CTIOCOOCTBOBAJIO, HAPSIAY C TUITOKCUEN, CHUXKEHUIO
JIUM@OIUTOB — KJIETOK, OTBETCTBEHHBIX 3a 3BOJIIO-
LIMOHHO OoJiee Mo3aAHUe Oapbephl 3alUTHI |5, 7].
Hcxons n3 ”MMYyHOTEHETUUECKOTO 3aKOHA MOXK-
HO TIPEIMOJIOXKUTD, UTO JJISI CHUKEHUS TTPOSIBIICHUIA
aJIJIepruyecKoil peakiiuy, B TOM YUC/Ie JICUSHUST ajl-
JIEPTUU, JOCTaTOYHO YCUJIMTD JI000M Oapbep 3allv-
THI, TIPEOIICCTBYIONIUN a/IePTUUYECKOMY, IISITOMY

OGapbepy.

3aknoyeHne

Takum oGpa3oM, pe3ybTaTbl DKCIIEPUMEHTAIb-
HBIX UCCIIEIOBAHUN MTOKA3a/IN, YTO CCHCUOMIN3alIns
B YCJIOBUSIX BBICOKOTOPbBSI CIIOCOOCTBYET Pa3BUTHIO
OoJiee caboil alnaepruyecKoii peakluu HeMeaJIeH-
HOIrO TWUIIA, YeM B YCJIOBUSIX HOJMHBI. Takast mu-
HaMHWKa OIpeesieTcss agalNTallMOHHBIMHU TIepe-
CTpOMKaMH1 3aIlllUTHBIX MEXaHW3MOB OpraHM3Ma B
YCIOBUSIX TUITOKCUU (BBICOKOTOPbS), KOTOpHIE CO-
[JIACHO MMMYHOIE€HETUYECKOMY 3aKOHY, CHMXKAIOT
WIU TIPEAOTBPAIaIOT U3-3a HCHAZOOHOCTH pa3BUTHEC
0oJjiee TTO3THUX MEXaHW3MOB 3alllUTHI, B TOM YMCJIe
M aJjuleprudeckoii. B yacTHOCTH, OTMeUaeTCsl yBeJIM -
YyeHMe aKTMBHOCTHU U COIEPKAaHMSI KJIETOK HeCIIell-
NpUICCKOM 3alUTh — HEUTPODUIIOB M CHIDKCHUE
KOJIMYECTBA M aKTUBHOCTH KJIETOK CIEIU(DPUIECCKOMN
3aIIUTHl — JTUMOOIIUTOB.

Ha ocHOBe UMMYyHOIeHETUYECKOIO 3aKOHa
MOXHO O0OOCHOBATh HE TOJIBKO TMIIOCEHCUOUITN3U-
pyloliiee IeiicTBUe TOPHOro KJMMara, HO U aljiep-
reH-creu@uUIecKylo MMMYHOTEpaIruio, CEHCUOU-
JIM3ALIMIO B YCIOBMSIX 3arpsi3HEHHOI OKpYKarolleit
Cpelbl U T.JI.
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