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AKTUBHOCTb a-2-MI n3y4yann B CbIBOPOTKE KPOBW,
TKaHaX KOpbl MO3ra, runotanamyca, cepaua, Nerkux,
NMeYyeHn N MNoYeK KPbIC BbICOKOYYBCTBUTENbHBIM dep-
MeHTaTMBHbIM MeToAoM. [pu genpeccun Ha doHe rm-
NEPTEH3UN C BbICOKMMW 3HAYEHUSMU apTepuanbHOro
nasnenus (ALl) akTMBHOCTb a-2-MI™ CyLLLECTBEHHO (Ha
NOpPsIAOK) MOBbILLANACE BO BCEX TKAHSAX, KPOME KOpbl
Mo3ra (He n3MeHsinach); B KOHTPOJe y 7-8 MeC. XMBOT-
HbIX OHa OblNa Ha NoOPSAOK HUXE, YeM y cTapbix 17-18
MecC. (BO Bcex TkaHsix), ALl Obisio BhILLE Y CTapbIX KPbIC.
Mpwn ankoronuame (rMnepTeH3uns ¢ 6onee HA3KUMU, HEM
npu genpeccun 3HavyeHnsmu All) akTUBHOCTb a-2-MI
pe3Ko CHMXanacb, 0CO6EHHO B rmnoTanamyce, nerkux,
cepaLe 1 noykax (Ha 2 nopsiika), B OCTasbHbIX 06pas-
uax — B 6-10 pas. Y runoTeH3mBHbIX KPbIC aKTUBHOCTb
a-2-MI" cHuXxanack Ha NOPSILOK BO BCEX TKAHSX, KPOME
CbIBOPOTKM KPOBW (MOBbILWanack). Takum o6pa3om, ak-
TUBHOCTb a-2-MI oTpaxaeT 3aBucsLLMe OT BO3pacTa u
naTonornm N3MeHeHUs: B COCTOSIHUM UMMYHUTETA.

KnroyeBbie cnoBa: o-2-makpornobynvH, aenpec-
CuS, aJIKOrONIM3M, TMNepPTeH3us, TMMNoTEH3M1s, BO3pPacT

PaboTa BbINosHEHA B pamMkax niaHoBon tembl HAP
«BnBYEHHS peakuin GyHKLiOHaNbHUX CUCTEM OpPraHi3amMy
npw Pi3HNX BUAAX XON040BUX BMJIMBIB B HOPMi, BiKOBUX
nepiogax Ta NaTonoriyHmMx ctaHax», N2 roc. permcrpa-
umn 0100U003477.

BBepeHue. Agantauma opraHuama K pasnnyHbiM
dakTopam BHELUHEN UAN BHYTPEHHEN cpeabl COMpo-
BOXAETCH OOHOBPEMEHHOW OenpecCuen aHTUOKCU-
DAHTHbIX, MPOTUBOCBEPTHLIBAIOLLMX MEXAHM3MOB KPOBU
1 aKkTMBaumen uMmyHoreHesa [4].

OAHNM N3 OCHOBHbIX PErynsitTopoOB MEXKIETOYHbIX
B3aMIMOOTHOLLEHWUM, KOTOPLIM CUHTE3UPYyeTCHd Mnpak-
TUYECKN BCEMU KJIETKAMU — renatoumtamu, reMmornoa-
TUYECKMMN KneTkamu, dubpobnactamu, MmoumuTamu,
AMNUTENVANBHBIMU N HEPBHBbIMU KJIETKaMW, SBASETCH
a-2-makpornobynuH (a-2-Mr) [5, 7]. MNpenononarator,
470 0-2-MIl 3aWmLIaeT UMTOKUHBI OT NMPOTeonm3a, 4To
onpenensieT xapakrepuctukm o-2-MIN kak yHuBep-
canbHOro perynsatopa GyHKUUIA UMMYHHON CUCTEMBI.
YCTaHOBNEHO, 4TO a-2-MI" 9BnseTcs OAHUM N3 OCHOB-
HbIX HaKTOPOB, KOTOPLIA CMOCOOCTBYET CBA3bIBAHWUIO
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Yy>XEPOAHbIX aHTUFEHOB KieTKaMy MMMYHHOW CUCTe-
Mbl [2] 1 06pa3oBbIBAET KOMMJIEKCHI NMPAKTUYECKM CO
BCEMU U3BECTHbIMM B HACTOSILLEE BPEMS MPOTENHA3a-
MW, HE3ABMCMMO OT UX NpouncxoxaeHus. Ponb a-2-MI0
B pPa3BUTUM NATONOMMHYECKUX MPOLECCOB NMPoJomKaeT
aKTUBHO nccnepoBatbea [6, 9, 12, 14].

Llenb nccnepoBaHus — U3y4nTb aKTUBHOCTb 0-2-
Ml B TKaHsX KpbiC Ha POHEe pasBUTUS AEenpeccun u
ankoronn3ma, COnpOBOXAAKLLMXCS TMNepTeH3neNn, a
TakkKe Npu rmnoTEH3UN.

MaTtepuanbl 1 MeToAbl. OKCMNEPUMEHTbI MNPO-
BeOeHbl Ha kpbicax 7-8 u 17-18 mec. Bo3pacTa Cc co-
oniogeHneMm Bcex OnoaTuyeckmx HopM. enpeccuio
MOJENMpPOoBaM METO0M CTpecca HensberaHus B U3o-
JIMPOBAHHOM Kamepe, 4YTO CrNocoOCTBOBANO Pa3BUTUIO
Yy KMBOTHbIX MaTONOrMYeCKOro CUMMTOMOKOMMIEKCa
— «Bbly4€HHas 6ECMOMOLLHOCTb»; FMMOTEH3UIO — UHb-
ekumamm 2,5% ammHasuHa (KoHTponb | — 7-8 mec.
KPbICbI); aNKOroM3aM — «OBYXOYTbITOYHbIM» METOLOM
B TedeHne 10 mec. (koHTponb || — 17-18 mec. KpbIChl).
ApTtepunanbHoe gasneHue (ALl) peructpmpoBan TOHO-
METPOM, HaknagblBasi MaHXeTy Ha XBOCT. AKTUBHOCTb
a-2-MI" B CbIBOPOTKE KPOBU N 6e3bsaepHbIX Gpakum-
X romMoreHaToB TkaHen kopbl mo3ra (KM), runoTtana-
Myca, cepaua, Nerkux, neyeHn n noyek onpenensnm
BbICOKOYYBCTBUTENBbHBIM (PEPMEHTATUBHLIM METOOM.
CratucTtuyeckyto ob6paboTky pes3ynbTaToB MPOBOAN-
nm meTtonom CrblopeHTa-duwiepa ¢ NCnonb30BaHMEM
nporpaMmmHoro obecnedeHuns Excel.

Pe3ynbTaTbl UCCNeA0BaHUa U UX 00CYyXAeHne.
Mpn penpeccuun passBmBanacb runepTeHsvs ¢ bonee
BbICOKMMW 3HaYeHnamm AL (221,6 +9,8 MM pT. CT., KOH-
Tponb | — 100,8+6,6 MM pT. CT.), YEM NP ANTIKOrONM3Me
(176,7+20,68 Mmm pT. CT., KOHTpOoNb Il — 130,00+12,25
MM PT. CT.); WU, Kak BMAHO, A/l NOBbILLIANOCL C BO3pac-
TOM; NPW TMNOTEH3UN CHUXANOCb Ha 35+5 MM pT. CT.
B pa6ote [1] nokasaHo, 4To ypoBHU A/l y KPbIC HE CBSI-
3aHbl C MOJIOM U YBENMYMBAIOTCS C BO3PACTOM. AKTUB-
HOCTb a-2-MIN mMpu penpeccun pe3ko (Ha nopsiook)
noBbILWanack BO BCEX TKaHsAX, kpome KM (He nameHs-
Nlacb); B KOHTPONe y 7-8 MeC. XUBOTHbIX Oblnia Ha no-
PALOK HUXE, YEM Y CTapbIX (BO BCex TKaHsaXx). Mpu anko-
roM3mMe OHa CHuxanacb, 0COOEHHO B runoTanamyce,
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AKTUBHOCTb a-2-makpornobynuna (mr/n 4) (M+m) (n=5)

Bionoria

TaGnuua  CBSI3AHHOrO C NPOTEMHas3amu

a-2-MI" cnocobcTBYET anonTo-

3y NOBpPEeXOeHHbIX KNEeTOK, pe-

Ycnosus akcnepumenTa rynsumMm akTUBHOCTU daroum-
KoHTponb | KoHtpons Il | Ankoronusm | Aenpeccus | FvnoteHsuns TOB (MOCPEACTBOM LMTOKUHOB)
OGpasubl

TKaneii B03pacT KpbIC, Mec. M HanpasfieHO Ha floKanuaauunto
— P P — — ovara Herosva [7, 11]. TMNpn
. " " 3TOM [JalbHelllee yrHeteHue
CbIB. KPOBU 0,1+0,02 1,43+0,34 0,25+0,05 1,37+0,27 1,20+0,24 AHTMOKCUAAHTHBIX U MPOTWBO-
Kopa mo3ra 0,45+0,12 1,20+0,26* 0,13+0,02% 0,581+0,11 0,06+0,01* CBEPTbIBAIOLLVIX MEXAHN3MOB Ha
Mnotanamyc | 0,68+0,1 1,32+0,30* | 0,07+0,01% | 2,16+0,40* 0,03+0,01* bOHE UMMYHOAKTUBALMN MOXET
Jlerkmne 0,32+0,07 | 2,59+1,07* | 0,06+0,01* | 8,21+1,64* 0,03+0,01* NPYBOAUTL K CHIXEHWIO Pr3no-
Cepaue 0,53+0,08 | 2,55+0,60* | 0,05+0,01 | 7,98+2,86* | 0,04+0,01* “or“”eCK°”4VCT°é"“'“B°CT"‘ op-
raHn3m . -1nm UTbI

MeyeHb 0,23+0,06 | 1,18+0,02* | 0,18+0,04* | 0,77+0,24* 0,03+0,01* anmama - [4] dou,
- " " " B OTBET Ha CTPECC Ha4dmMHaloT
Moukn 0,49+0,09 | 1,86+0,30 0,05+0,01 6,74+1,29 0,05+0,02 YCUNEHHO MPOAYLMPOBATL aH-
I'Ipumeqauue: * - pasnnyna OoCTOBEPHbI MO CPAaBHEHUIO C KOHTPOJEM |, p<0,05; *— pasnn4na T|/|Tej'|a’ KOTOpble’ OCe,ﬂ,aﬂ Ha

[LOCTOBEPHbI MO CPaABHEHMIO C KOHTposem I, p<0,05.

Nerknx, cepaLe n novkax (Ha 2 nopsaka), B OCTasbHbIX
obpasuax — B 6-10 pas. Y rmunoTeH3mBHbIX KPbIC CHU-
Xanacb Ha NopsA0K BO BCEX TKAHSX, KPOME CbIBOPOTKM
KpOBW (NoBbilLanace) (tadn.).

Tak kak MakpornobyfvHbl UrpaT 3HAYNTENbHYIO
pOfb B ryMOPanbHOM W KJIETOYHOM MMMYHHOM OTBe-
Te, TO HabnogaemMble HaMU U3MEHEHUSI aKTUBHOCTU
a-2-MIN MOryT CcBMAOETENbCTBOBATb Kak 00 akTMBaLUK,
Tak 1 NOAABAEHUM UMMYHHOW CUCTEMbI NMPU Pa3BUTUN
naTonornn.

C BO3pacToM akTUBHOCTbL a-2-MI Bo3pacTaeT [12]
M pe3Koe ee MOoBbIeHVe Npu Aenpeccum Takke co-
rnacyeTcs ¢ pe3ynsraTaMmm UCCnenoBaHuid nocneone-
pauMOHHbIX aenpeccuin y niogen [6] n npeacrasneHu-
MU O Pa3BUTUMN OENPecCUBHOMOAOOHBLIX COCTOSHUIA
MMEHHO Ha dOoHEe aKkTMBaLMM MMMYHHOM cucTembl [15].
OTtcyTtcTBME M3MeHeHu B KM npu genpeccum MoxeT
ObITb 0OYC/IOB/IEHO TEM, YTO CUH- U KaTaTOKCUYeckme
a[anTVBHbIE MEXaHWU3Mbl, CBSiI3aHHble C dyHKUMen
MO3ra, BK/O4alOTCS B 3aBMCMMOCTWN OT CUMbl pa3apa-
XUTENs n peakTMBHOCTU CTPYKTYP LEHTpasibHOM HEPB-
HOW cucTtembl [4]. BkioyeHre kataTOKCUYeCKUX npo-
rpamm agantaumm (KMA) HabnogaeTcs npyu A4encTeum
cTpecca 60nbLION NHTEHCUBHOCTU 1 COMPOBOXAAETCH
akTMBauuver runoTanamo-runodusapHo-HaanouYeyHN-
KOBOW CUCTEMBI.

M3BecTHO, 4TO Yy KpbIC yBenuyeHne ALl ¢ Bo3pac-
TOM KOPPENUPYET CO CHUXeHnem coaepxanunsa NO [1],
CYLLLECTBYET TECHASA CBSI3b MeXAY KOHLLEHTpaunen a-2-
Ml makpodaroB n yposHem NO; a-2-MIT npossnseT
MoaynupytoLee aericteme Ha cuHTed NO makpodara-
MU 1 MOXET BNIMATb Ha DYHKUMM KINETOK 6e3 NPOHUK-
HOBEHUSA B HUX U CBA3bIBAHMS CO cneundunHeckumun
peuenTopaMn nnasmMaTu4yeckor membpanbl. o-2-MI
perynupyet ypoBeHb nHayumbensHoi NO-cuHTasbl in
vivo 6naronapsi CBA3bIBaHWO ero ¢ akropaMm pocTa,
cekpeTmpyemMbiMn makpodaramu [10]. Ang makpoda-
rasbHbIX KNETOK MOBbILEHHAsA KOHLUeHTpaums a-2-MI
paccmaTpuBaeTCs kKak MOAOYNsATOp BbICBOOOXAEHMUS
MeOnaTopOoB BOCMANEHUs. YBeNMYEeHE KOHLEHTPaLUmn
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CTEeHKax KPOBEHOCHbIX COCY[0B,

CMOCOOCTBYIOT UX YTOJILLEHUIO
1 NoTeEpPEe UMW 3MACTUHHOCTU, YTO SABASETCHA OOHUM U3
OCHOBHbIX MPOSBAEHNI rMNePTOHMN. Mpn rmnepToHnmn
KNEeTKOM-MULLIEHbIO SBNSIETCA MMMYHOKOMMETEeHTHas
9HAOTENManbHasa KNeTka, ee noBpexaeHne CTUMYInN-
pyeT BbICBOOOXAEHWNE LIUTOKMHOB U CUHTE3 MOJIEKYJI
MexkneToyHon agresvn (MMA), obecneunBasi npo-
uecc UHPunbTpauum [3]. AKTuBauus NenKouUToB W
9HAOTENMOUMTOB C YCWUJIEHMEM aare3vn noBbILIAET
akcnpeccuto MMA Ha MembpaHax KJeToK, 4YTO MOXeT
oTpaxartb Hecrneundryeckyo akTmBaLmio UMMyHUTETA
Ha ¢doHe noBpexaeHunsa aHgoTenus. MNpu rmnoTeHsnn
VMMYHUTET ocnabneH, HO MexXxaHWU3Mbl MOBPEXAEHUS
cocynoB, GOpPMUPOBAHNSA SHAOTENNANBHOW ONCPYHK-
LMW @HANOrMYHbl TAKOBbLIM NPU FTMAEPTEH3UN.

ANKOrofib HEraTMBHO BJIMSET HA BCE 3BEHbSA MMY-
HuTeTa. [lonaratoT, 4TO NPM ankoroM3me pas3BmMBaETCS
BTOPUYHbI UMMYHO4EedPUUMT N0 T-3aBUCMMOMY TUMy, B
OCHOBe HGOPMUPOBAHMS KOTOPOro NexaT NOBPEeXAEHUS
neyeHn n tumyca [13]. OQHOBPEMEHHO C akTuBaumen
KIMA 3anyckaloTCcs CUHTOKCUYECKME NPOorpaMmbl agan-
Tauumn, HanpaBneHHble Ha ocnabneHne adpdekra aen-
CTBUS CUNBbHOIO pasapaxurtens [4]. MNpn 3ToM BMECTO
[asnbHenLwero ycuneHs 0TBETHOM peakuym Ha 3KCTpe-
MaJibHbIli pa3apaxuTenb OpraHnam ee ocnabnser.

BbiBOAbI. AKTMBHOCTb a-2-MIT JOCTOBEPHO OTpa-
XaeT 3aBucsLMe OT BO3pacTa U nNaTtonorum namMeHe-
HUS B COCTOSIHUM MMMyHUTEeTa. PasButmne genpeccun
COMPOBOXAAEeTCA 3HAYUTESNbHBbIM MOBbiWeHneM Al n
NPVBOAUT K CYLLLECTBEHHOM akTnBaumm a-2-MI Bo Bcex
TKaHax. Pa3BuTre ankoronmama, HanpoTuB, Bbi3biBaeT
pe3Koe CHMXEHNE akTUBHOCTU a-2-MIT BO BCex TKaHsX,
npwv 3ToM nosbieHne Al meHee BbipaxeHo. Mpu rmno-
TEH3UN aKTUBHOCTb a-2-MTI Takke pe3ko CHUXaeTcsa BO
BCEX TKaHSIX, KPOME CbIBOPOTKM KPOBW.

MepcnekTuBbl AajibHEALWUX UCCIe[oBaHUN —
M3y4yeHne akTMBHOCTU a-2-MI 1 ero ponu B popmu-
pOBaHUM afanTMBHbLIX Peakunin OpraHu3ma B OTBET
Ha OENCTBUE MMMYHOMOAYNATOPOB, B YAaCTHOCTU, He-
cneumduyeckmx, Takmx Kak Xoso00Bble BO3OENCTBUS,
npenapaTbl KOPAOBOW KPOBU 1 AP.
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AKTUBHICTb a-2-MAKPOTJIOBYJIIHY MPU NATONOrIT

(AENPECIA, AJIKOrosli3m, rinoToHIA)

Jlomako B. B., CamoxiHa J1. M., ComoBa K. B.

Pe3iome. AKTUBHICTb a-2-MI" BMBYanu B CMPOBATLL KPOBI, TKAHMHAX KOPU MO3KY, rinoTanamyca, Cepus, IEreHis,
MEYiHKN | HUPOK LLYYPIB BUCOKOYYT/IMBUM DepMeHTaTUBHUM MeToAoM. [pu genpecii Ha Thi rinepTeHsii 3 BUCOKUMU
nokasHMkamm apTepianbHOro TUcky (AT) akTUBHICTb a-2-MTI iCTOTHO (Ha NopsA0K) NiABULLYBaNack Yy BCiX TKAHMHAX,
KpiM KOpY MO3KY (He 3MiHIoBanach); B KOHTPONi y 7-8 Mic. TBapuH akTUBHICTb a-2-MI" Byna Ha nopsaok Huk4e,
HiX y cTapux 17-18 mic. (y BCix TkaHuHax), AT 6yB BULLMM Yy cTapux TBapuH. [pu ankoroniami Ha Tni rinepTeH3sii 3
MEHLUMMM NOPIBHSHO 3 Aenpecieto 3Ha4YeHHAMN AT akTUBHICTb o-2-MTI, HaBnaku, pi3ko 3HUXyBanacs, ocobnBO B
rinotTanamyci, nereHsx, cepuji Ta HMpKkax (Ha 2 nopsakun), B iHWKX 3pa3kax — B 6-10 pasiB. Y rinOTEH3MBHMX LLYpPIB
aKTUBHICTb a-2-MI" 3HMXyBanacsa Ha NOpsiAoOK y BCIX TKaHMHAX, KPiM CUPOBATKM KPOBI (MiaBuLyBanacs). Takmum
YMHOM, aKTUBHICTb a-2-MI Bigob6paxae BiKOBi Ta 3anexXHi Bif, NaTonorii 3MiHW CTaHy iIMyHITETY.

KnouyoBsi cnoBa: o-2-makpornodyniH, Aernpecis, ankoroniam, rinepTeHsis, rinoTeHsis, Bik.
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0-2-Macroglobulin Activity at Pothology (Depression, Alcoholism, Hipotension)

Lomako V. V., Samokhina L. M., Somova K. V.

Abstract. o-2-macroglobulin (a-2-MG) is one of the main regulators of intercellular relationships and is synthe-
sized by virtually all cells (hepatocytes, hematopoietic cells, fibroblasts, myocytes, epithelial and nerve cells). It is
shown that macroglobulin is capable of forming complexes with almost all currently known proteases regardless
of their origin. a-2-MG is one of the main factors that contributes to the binding of foreign antigens by the immune
system cells and forms complexes with nearly all currently known proteases, independent of their origin. The role of
a-2-MG in the development of pathological processes continues to be actively explored today.
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a-2-MG activity was determined in tissue samples (serum, cerebral cortex, hypothalamus, heart, lungs, liver
and kidneys) of intact rats (7-8 months and 17-18 months) and in rats on the background of pathological states
development (depression, alcoholism and hypotension) by a highly sensitive enzymatic method. Depression was
simulated by the stress of “not-avoiding” in an isolated chamber, which contributed to the development of the path-
ological symptom complexin animals (“learned helplessness”); hypotension was achieved by injections of 2.5 % of
chlorpromazine; “two bottle choice method” was used for alcoholisation during 10 months. Control | — 7-8 months
rats; control Il - 17-18 months rats. Blood pressure (BP) was recorded by tonometer, the cuff was put on a tail.

Depression was accompanied by hypertension with higher blood pressure (221.6+9.8 mmHg, in the control
I - 100.8 +6.6 mmHg) than alcoholism (176,7+20 68 mm Hg, in the control Il - 130,00+ 12,25 mmHg); blood pres-
sure increases with age; at hypotension BP was reduced by 35+5 mmHg. At depression the a-2-MG activity signifi-
cantly (by one order of magnitude) increased in all tissues except the brain cortex (unchanged); in young animals
control was much lower than that of old ones (all tissues). Alcoholisation reduced the a-2-MG activity dramatically,
particularly in the hypothalamus, the lungs, heart and kidneys (by two orders of magnitude) in the other samples —
6-10 times. The a-2-MG activity in hypotensive rats was reduced in 10 times in all tissues except the blood serum
(increased). The activity of a-2-MG increases with age and its dramatic increase at depression is also in agree-
ment with the ideas that the depressive like states are evolved precisely on the background of the immune system
activation. Alcohol has negative impacts at all the links of immunity. Since macroglobulins play a significant role in
the humoral and cellular immune responses, the observed changes in the activity of a-2-MG may indicate both the
activation and the suppression of the immune system in the development of pathology. Excess a-2-MG created by
complexation with proteases, promotes apoptosis of damaged cells, promotes phagocytosis activity regulation by
the cytokines and is aimed at localization of necrosis focus.

Thus, fluctuations in the a-2-MG activity faithfully reflect age-dependent and pathologic changes in the state of
immunity.
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