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ArMATUH — 3HOOMEHHbLIA NMUITAHO UMUOA3OJNMMHOBLIX PELIENTOPOB

1. N. Kosaesa, H. B. Kopo6os'

I'mmotesa o cyIecTBOBAaHMM MMHJIQ30IMHOBBIX PEIell-
TOpOB OBITa BBIABMHYTA IPYINON HCCIeIOBaTeNnei, u3y-
YaBIINX [[EHTPAIbHOE TUIIOTEH3UBHOE JCHCTBHE aTOHNCTA
0L,-aJIPEHOPEIETITOPOB  KJIOHHIMHA, MMEIONIETO B CBOECH
CTPYKTyp€ MMHIa30JIMHOBYIO rpynmny [8]. Brocinencrsuu
B 9KCIEPHMEHTAX Ha HEHPOHAX POCTPATIBLHOM BEHTpoOJIaTe-
panbHOI 30HBI mpoxonroBatoro mosra (RVLM) xpeic
OBUIM TIOJTYYEHBI JIOKa3aTebCTBa TOTO, YTO HE MeHee 36%
CHenu(pUIECKUX MECT CBSA3BIBAHHS B HTOM 30HE OTIMYA-
IOTCSI OT aJPCHEPIHYCCKUX U PACIO3HAIOT UMHIA30JIMHO-
Bble npon3BoiHbIE [10].

Ha ocHOBaHMH SKCIICPUMEHTOB C PaIHOIHTaHIAMU
pPa3IMYHON CENeKTHUBHOCTH OBUIM BBIJCIICHBI OCHOBHEBIC
THUIIBI IMHIA30IHHOBBIX PELICTITOPOB.

I,-peteniropsl Mapkupyrotcs [*H]-kIoHuaMHOM U “y3-
HalOT~ BCE MMU/IA30JIMHOBLIE U MMU/Ia30JI0BbIE COEAMHE-
HUSI, a TAKKE OKCAa30JIMHOBBIC NMPOHM3BOAHBIC. I;-pemenTo-
pBI 001a7al0T BBICOKUM a((UHUTETOM K HMHIA30JIMHO-
BBIM MPOW3BOJHBIM (KJIIOHUJMH, MOKCOHUIIMH), CPEIHUM
— K UMHJIA30JI0BBIM TIPOM3BOAHBIM (M1a30KCaH, (peHTona-
MHWH) U HU3KUM — K TYaHHJUHOBBIM ITPOU3BOHBIM (aMH-
nopup, ryaHaben3) [7,32]. I,-pementopsl NpHHHMAIOT
ydacTue B peaju3alidl LEHTPAJbHOTO THIOTEH3WBHOTO
s dexTa KIOHHUNHA.

L,-peteniropsr Mapkupyrorcst [*H]-unasokcanom, pac-
MO3HAIOT HEKOTOPBIC MMHIA30JIMHBI, OCH30HA3CIIHHBI U
T'YaHUAWHOBBIC coequHeHus [7]. I,-perentopsr odnanaror
BBICOKUM a(PUHUATETOM K MUMHJIA30JI0BBIM M TYaHHUHO-
BBIM COCIMHCHUSIM, CPETHIM — K UMHJIQ30IMHOBBIM COC-
nuHeHusM. I,-penenTopsl pasnendtor Ha 2 noaruna: I, —
C BBICOKUM H |,5 — ¢ Hu3KUM ah(GUHUTETOM K aMHIIOpULLY
[32].

HenaBHo xmaccudukanms UMHAA30JIMHOBBIX PEIENTO-
poB Obl1a omonHeHa I;-penentopamu. OHM ObUTH OOHA-
PYKEHBI B IOAKEIIyI0UHOM kenese [9, 36].

VIMua301uHOBBIC PEIENTOPBI PA3HBIX TUIIOB JIOKAJIH-
30BaHBI B IICHTPAIBLHON U Nepu(epHIeCcKOi HEpBHOII cuc-
TEME, a TAKXKE B CEPAIE, MOUYKAX, JKEIYAKE, MOMKETYI0U-
HOM KeJe3e, MEYCHH, TOJICTOM KHIICYHUKE, IUIAICHTE,
IIpeJcTaTeNbHoM Keese [32]. DTu penentopsl BOBIEUEHBI
B pEaKIMU CEP/ICYHO-COCYTUCTON cuctemsl [51], peryms-
LIMI0 BHYTPHUIVIA3HOTO JaBiIeHUs [8], KOHTPOJb CEKpELUuu
XJIOPUCTOBOAOPOAHON KUCIOTHI B kemynke [33, 35], BbI-
cBOOOXIeHne HMHCYIMHA [9, 36], MOAYISIMIO HOIMIICH-
THUBHBIX OTBETOB [5]. IMUIa301MHOBBIE pPEeLIENTOPHI U3Y-
YaJIICh TAK)KE B CBSI3M C MX BO3MOXKHBIM yYacTHEM B pas-
BUTHH TaKUX MATOJOTHYECKUX MPOIECCOB KaK ACMPECCHs

I Kagenpa dapmaronorun (3ae. — npod. O. C. Mengenes) paky-
nbrera (DyHIaMEHTAIBHOW MEeIUIUHBI MOCKOBCKOTO TOCYAapCT-
BEHHOro yHuBepcurera uMeHu. M. B. JlomonocoBa, Mockaa,
117192, JlomoHnocoBcku# 1p., 31, kopr. 5
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[15], 6one3np Amnbireitmepa [16], 6onesns [lapkuHcoHa
[17], omryxomu rium [30].

CylIecTBOBaHHE MMHUIA30JIMHOBBIX MECT CBSI3bIBAHHS
KaK OTJENbHOTO THIIA PELENTOpPOB IMPEAIoiaraio Haju-
YKe WX SHAOTEHHOTOo IMranaa. B mocnennue rogpl U3 TKa-
HEH )KUBOTHBIX OBLTH BBIZCIEHBI TP OCHOBHBIX KaHIH/ -
Ta Ha 3Ty POJb: KIaccudyeckas KIOHHAMH3aMellaroast
cyocranus (cCDS), uMMyHOpeakTUBHAs KIIOHHIUH3aMe-
maromas cyocranuus (iICDS) u armarun. M3 Tpex kaHau-
JIaTOB CTPYKTypa OINpeJiesieHa TOJbKO y arMaruHa. Arma-
THH BBIJICJICH M3 MO3ra MiekonuTaronumx B 1994 1. [26],
MPeACTaBIsIeT AeKapOOKCUIMPOBAHHBIN aprunuH [27, 54]:

NH
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Pacnpenenenue, 6uocuHTe3, BLICBOOOKICHUE U
HHAKTUBAIUS arMaTHHA B MO3Te

Pacnpenesienne. MIMMyHOIIUTOXUMHUYECKUE HCCIIENO-
BaHMs IOKA3allM, YTO arMaTHH HaKallJIMBaeTCsl B HEHpo-
HaX, IJIe JIOKATU3yeTCs B HUTOIIa3Me BOKPYT A/1pa, B JICH-
JpUTaxX U OKOHYaHUSX akcoHoB [12, 37, 43]. D10 yaanoch
OTpENIeNIUTh MyTeM OIOKMPOBAaHUS aKCOHAIBHOTO TpPaHC-
MOPTa MOCIe LEHTPAJIBHOTO (BHYTPHIKETYIOUYKOBOTO) BBE-
JeHus Kpeicam konxunuHa [37]. Pacnpenenenue armaru-
HEPrUYeCcKuX HEHpPOHOB B Mo3re HepaBHOMepHO. OHM B
OTHOCHTEJIBHO OOJIBIIOM KOJIMYECTBE COCPEJOTOYEHBI B
CTBOJIE MO3Ta U TUIIOTaJIaMyce, B yMEPEHHOM — B TEpe/-
HEM Mo3re (MUHJIQJIEBUIHOE Telo, eperopojka, kopa 6o-
JIBIIIOTO MO3Ta).

BuocunTe3. ArMaTHH CHUHTE3UPYETCS B MO3re IMyTeM
JIeKapOOKCHWIINPOBaHUA aprMHUHA aprUHUH-JEKapOOKCH-
na3oit (AJIK) (pucyHok). 10T hepMeHT panee ObLT 0OHA-
pyXKeH y OakTepuii, pacTeHHMH M MHOI'MX O€CIIO3BOHOY-
HbIX. OJHAaKO JKCIpecCHs €ro y MIIEKONUTAIOUIUX He
MpeJoaranach, Tak kak, B ommuue ot AJIK Oakrepwuii,
HaxofsIelcs B nuTorriasMe, AJIK MiaekonuTarommx cBs-
3aHa C BHYTpPEHHEH MeMOpaHOW MUTOXOHApHHA [54]
(tabin. 1). Pacnpenenenue AJIK B Mo3re HepaBHOMEpPHO U
COOTBETCTBYET paclpejesieHuto armatuHa [37, 46, 47]. B
Mo3re OMOCHHTE3 arMaruHa, BEpOSTHO, MPOUCXOAUT B
HellpoHax, aktuBHOCTh AJIK mposBisuiack B CHHAINITOCO-
Mmax [27]. Armarun u AJIK oOHapyskeHbI TaKkkKe B KyJbTY-
pe actpouuToB [44]. Murpanus aMuHa Mexay HelpoHa-
JBHBIM ¥ TJIMAJIBHBIM ITyJIOM IPOUCXOIMT, MO-BUAUMOMY,
vactuuHo yepes Ca’" kanassl [24, 50]. Armarun oGHapY-
JKeH B KPOBEHOCHBIX COCY[aX — 37I€Ch OH HAaKaIUIMBACTCS
B SHJOTEJIUH U [VIaJKOMBILIEYHbIX KJIETKaX, OJHAKO TOJb-
KO B aHjoTennu npoucxomut skcrpeccust AJIK [45]. Ot-
cyTcTBHE crieruduueckux nHruouropos AJIK u armaru-
Ha3bl OTPAaHHYHMBACT HCCIICAOBaHNE (YHKIWI amMuHA B
MO3re.
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BobicBoGoxkaenue. 110100HO GONBIIMHCTBY M3BECTHBIX
HEHPOMEINAaTOPOB MM HEHPOMOAYIATOPOB arMaTHH BbI-
cBobokaaercss Ca?’-3aBUCUMBIM CIIOCOOOM TPU JIETIONS-
pu3anuy. JTO MPOAEMOHCTPUPOBAHO B OMBITAX C MPEHH-
KyOanueil cpe3oB MoO3ra MM CHHANTOCOM C MEUYEHBIMU
TPUTHEM arMaTHHOM U ITyTPECLUHOM U JTAIIHEHIIINM BO3-
JIeficTBHEM Ha HUX XJopuaoM kKamus (55 MmM). B pesymnsb-
tare penonspusaiuu Ca?’-3aBUCUMBIM 00pa3oM BbIIENs-
JIOCh 3HAYUTENILHOE KOJMYECTBO arMaTHa, HO HE MyTpec-
uuHa  [54].  Jlemonsipuzamus  MeMOpaH — KIIETOK
HA/IOYEUHNKOB ObIKA Kalusl XJIOPUAOM HIM HHUKOTHHOM
(10 HM) Takxe BbI3bIBaJia BhIJICJICHHE 3aMETHOTO KOJINYe-
cTBa arMatuHa [54].

NuakruBanusa. ArmMaTMH HHAKTUBUPYETCS B MO3Ie
MJICKOIMTAIOIUX IyTEeM OOpaTHOTO HEHpPOHAIBHOTO 3a-
XBaTa, KOTOPBIil ABISIETCS] TEPMO3aBUCUMBIM U HACHIIIAC-
MbIM [50]. Vabaun (uarubutop Ha'/K*-AT®-a3sl) He yr-
HeTaa oOpaTHBIN 3aXBaT arMaTvHa. DTOT MPOIECC HE YyI-
HeTajcs  TaKXKEe  PA3IUYHBIMH  AMHHOKHCIOTAMH,
MOJIMAaMMHAMHM U MOHOAaMHHaMH. M3 MOmymaTopoB HOH-
HBIX KaHAJIOB TOJIbKO O1okatopsl Ca?" kaHaioB TOPMO3H-
JI1 OOpATHBIIM 3aXBaT arMaTHHA. AKTHBHBIMU UHTUOUTOpA-
MH OOpaTHOTO 3aXBaTa arMaTHHa SIBISIOTCS HEKOTOPBIC
JIUTaHJbl IMUA30JIMHOBBIX PELENTOPOB (HApUMeEp, Uaa-
30KCcaH M (PEHTOIAMUH). ATMaTHH MOYKET 3aXBaThIBAThCS U
HAKAIUINBAThCS B HEPBHBIX TEPMUHAJISIX YEPE3 MEXAHU3M,
KOTOPBIHA OTAMYAETCSI OT TAKOBOTO JJISI aMHHOKHCIIOT, T10-
JIMaMUHOB WJIM MOHOAMUHOB, U, CJICI0BATEIbHO, HE UIMEET

Tabmuua 1. CsoiicTBa arMaTHHAEKAPOOKCHIA3bI MJIEKOMUTAIOIINX

CaoiicTBa Wcroununku

1. CsizaHa ¢ BHyTpeHHEH MeMOpaHOi MUTO- [54]
XOHJIPHH.

2. Ucnosnb3yeT apruHuH U OPHUTHH B KauecT-
Be cyOcTpara.

[12, 37, 46, 47]

3. Haubosnbast akTHBHOCTH HaOMIOAaeTCs B [27]
KOpE MO3ra ¥ TUIIIOKaMIIE.

4. He Hyx/1aeTcst B 9HJIOT€HHOM ITHPHJIOKCa- [27]
nedocdare.

5. Mg?" nosbimiaet, a Ca?* CHUKAET aKTHB- [27]

HOCTh (pepMeHTa. UTHTHOUTOPHI hepMeHTa
HE M3BECTHBI.

JI. I1. Ko3aeBa u H. B. Kopo6os

00X C HUMHU MepeHOCYNKOB. OJHUM U3 CHOCOOOB
TpaHCIIOpTa MOXeT ObITh Na -3Hepro3aBHUCHMBIA TpaHC-
nopt (H/Ma*-nommna). ArMaTuH MOKET TaKKe POHHKATh
BHYTPb KJIE€TOK myTeM nuddysun uepe3 Ca-kanansi [50].

Bropoii nyTh MHAKTUBALIMK arMaTHHA — THIPOJIU3 10
MyTpeCcLHHA U MOYEBUHBI, KOTOPbIH KaTanuzupyercs dep-
MEHTOM arMaruHa3zoi [54] (cM. pucyHok). Y O6akrepuii Ta-
KOU IyTh MeTa0OJIM3Ma arMaTuHa sIBISIETCS OCHOBHBIM, Y
MJIEKOIIUTAIOIIMX OH OBLI OTKPBIT HeJaBHO [26, 27]. Ycra-
HOBJICHO, YTO MO3T KPBIC COAEPKUT arMaTHHa3y, KOTopas
IpeBpallaeT arMaTHH B MyTPECLMH, 3TOT ()EPMEHT CBA3aH
C MUTOXOHJPHUSIMU. AKTUBHOCTbH arMaTHHAa3bl B TUIIOTaja-
Myce, THIIOKaMIle, MOIKEUKEe, CTpUaTyMe U KOpe MOo3ra
KpbIC ObLIa pa3iIMYHOW M COCTaBIsIa COOTBETCTBEHHO
133; 88; 47,5; 35,8 u 30,2 amonb/u/Mr Oenka [49]. Arma-
THHa3a 4YeJOBEeKa COCTOMT M3 352 aMHUHOKHCIOTHBIX
OCTaTKOB M UMEET MOJIEKYJISIpHYIO Maccoy 37688 majabToH.
ITo aMHHOKHCIIOTHOMY cOCTaBy OHa Ha 56 % cxojHa c ar-
MaruHa3oi E.coli u Ha 42 % — c aprunazamu I u II yerno-
Beka [20].

Bo3mokHasi HelipoMeanaTopHasi poJjib arMaTHHA B
IEHTPAJILHOI HEPBHOM cHCcTeMe

XoTs arMaTuH o00JaJaeT HEKOTOPBIMH CBOHCTBaMHU
Heillpomenuaropa (Taln. 2), IpAMBIX J0Ka3aTelbCTB €ro
HEHpOMeIUaTOPHON POJIM B OPraHU3ME MIICKOITUTAIOIIUX
HEIOCTATOYHO. ATMaTHH MOJ0OHO KJIOHUAMHY U JPYT'HM
MMHIa30JIMHAM CBSI3bIBaeTCs C ;- U al,-aipeHoperenTopa-
MH, HO He BocnpousBoauT 3¢ddexros kionuauna. Tak, y
HapKOTU3UPOBAHHBIX KPBIC M KPOJIMKOB arMaTHH, BBEJCH-
HBIA B KeMyTo4kr Mo3ra B o3¢ 400 HM, moBbIIIIall CUM-
MaTUYEeCKyl0 aKTUBHOCTh W apTepuajbHOE HaBICHHE U
cKopee OJIOKHpOBal, YeM 00Jerdas JenpeccopHblil 6apo-
peduekc [14, 52, 53]. B omuumne oT KIOHUIUHA, MUKDPO-
nHBbEKIMU armatiHa B RVLM kpbIc He OKa3bIBalIM BIIMsI-
HUS Ha aTepHajibHOE JaBJICHHE M CUMIIATHYECKYIO aKTHB-
HOCTh, TaK € KaKk U HOHO(OPETHYECKOE MOABEACHHE
arMaTvHa K Ba3oMOTOpHBIM HelipoHam RVLM [52]. Buyt-
PHUBEHHOE BBEJICHHE arMaTHHA KpblcaM MPUBOAMIIO K CHU-
JKEHHIO CUMIIATHYECKOH AaKTHBHOCTH M apTepHUajbHOTO

Tabnuua 2. Hekoropsie HeiipoMeIuaTOPHbIE CBOMCTBA arMaTHHA

CBoiicTBa Hcrounukun

—

. BeicBOOOKTaeTCSI TIpH ETIONSpU3aIUH Ka-
JIBLIUH-3aBUCHUMBIM CITIOCOOOM.

2. [loxBepraercst 0OpaTHOMY 3aXBary, Ipo- [50]
LIeCC YTHETal0T OJIOKATOPbI KaJIbIIMEBBIX Ka-
HAaJIOB U HEKOTOPBIE arOHUCTHI IMHUJA30ITH-
HOBBIX PELENITOPOB — HIA30KCaH, (EeHTO-
JIAMUH.

[46, 54]

3. CHmKeHue KOHIIEHTPAIUU BHEKIETOUHOTO [50]
KaJIbIIUsl yCUIIMBACT OOPATHBII 3aXBaT armMa-
THHA.

4. TpaHCTIOPT B HEPBHBIX OKOHYAHUSIX OCYIIIC-
CTBIISICTCS:

a) H'/Na*-nommoit [50]
0) muddysueit depes perenTop-3aBUCUMbIC
Ca®"-kanasl.
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JaBJICHUs, BEPOATHO, B PE3YJIBTATC 6n01<az[51 H-XOJIMHOPC-
LEMNTOPOB B CUMIIATUYCCKUX TaHITIUAX.

dapMaKoJIOrHyecKue CBOiCTBAa arMaTUHA

B3aumoneiicTBue ¢ penentopaMmu. ArMaTvH C BBICO-
KnM a(QUHUTETOM CBSI3BIBACTCS C Ol,-adpPCHOpEIICNTOpa-
MU BCEX MMOATHUTIOB H |- 1 |,-MIMH1a30IMHOBEIMHA PEIICITO-
paMu BCexX TOATHIIOB, HO HE CBSA3BIBACTCS C O~ WIIH [3-al-
peHopernienTopamy. Eme oKoHYaTeIhHO HE YCTAHOBIICHO,
SIBJSICTCSI JIM arMaTHH arOHUCTOM WJTH aHTarOHUCTOM MIMU-
JTa30JIMHOBBIX U OL,-aJipeHopernentopos [26, 38 —40, 45].
ATrMaTiH MOXXET MOTU(PHUIMPOBATh PYHKIUH TIepUpepH-
YEeCKHX aJPCHOPEHENTOPOB. Tak, MCCIeIOBaHUS Ha apTe-
pUH  XBOCTa  KPBICHI ~ IOKa3ajHM, YTO  arMaruH
(10 BEM — 1 MM), He oka3bIBast MPSIMOTO JICUCTBHUS HA U30-
JHPOBAHHOE apTEPUABHOC KOJBIIO, YTHETAJd COKpalie-
HUSI, BEI3BAHHBIC arOHUCTAMHU CL,-aJPCHOPELEIITOPOB Me-
TOKCaMUHOM U KIoHUAWHOM [ 18]. Armarun (0,03 — 1 MM)
OKa3bIBaJ JBYX(azHOE ACHCTBHEC HAa COKPAIICHUS XBOCTO-
BOW apTe€pUU KPBICHI, BHI3BAHHBIE AIEKTPUUECKOW TpaHC-
MypajabHOU CTUMYJIALIMEN HEPBHBIX OKOHUYaHMi. [IepBoHa-
YaJbHO OH BBI3BIBAN JJO303aBHCHUMOE OCIAOICHHE COKpa-
meHnt, a cmoycrs 10 MHH — wHX YyCWICHHE. OTOT
nByx(dasHblii 3Q(eKT ykaszplBacT Ha CYNICCTBOBAHHUE JIBYX
MIPOTUBOIONOKHBIX MEXaHM3MOB ICHCTBHS C Pa3IHIHON
JUTHTENIEHOCTBI0. O0a 3 dekTa MpOsSBISIINCh HA TPECH-
HaNTHYECKOM YPOBHE, TaK KaK arMaTWH HE U3MEHSUI COCY-
JIUCTBIA OTBET HAa HOpaJpeHanuH. MHruOupyromui 3¢-
(eKT arMaTWHA TOJHOCTHIO CHHUMAJICSI PayBOJBCIIHHOM
WA U1A30KCAHOM, UTO YKa3bIBACT Ha Ol,-aAPCHOOIOKHPY-
O KOMIIOHEHT B JICUCTBHUM arMaTWHA. YCHWJINBAIOIINHA
3 deKT mpemxynpexIancs KOKAHHOM, YTO CBUICTEIHCTBY-
€T 0 BO3MOYXHOM MHTHOHPYIOIIEM ICHCTBIM arMaTiHa Ha
o0OpaTHBIi 3aXBaT HOpaIpEHAIIHA.

ATMaTHH TaKkKe JBOSKO B3aWMOJCHCTBOBAI C Olyn-al-
peHopenienTopamu. Tak, HA MOIEIH U30JIUPOBAHHOHN MO-
JIOF BEHBI KPBICHI TIOKA3aHO, YTO arMaTHH KaK KOHKYPEHT-
HBIH aHTarOHHCT CBS3BIBAJICS C JIUTAHII-PACIIO3HAIOIINMHE
MECTaMH CBSI3BIBAHUS Ol,n,-aPCHOPEICTITOPOB H B TO XKE
BpeMs YCHITHBAI d(PPEKTHl aTOHUCTOB Cl,n-aAPCHOPEIICT-
TOPOB, CBS3BIBASICE C AUIOCTCPHUYCCKUMH yYaCTKAMH
0,p-afpeHopenenTopos [34].

ATMaTUH CBSI3BIBACTCSI C MMHUIa30JMHOBBIMA PEIICIITO-
paMH BCEX TMOATHUIIOB B JWANA30HE KOHICHTPALIHHA
0,5 -5 MM. YTBepkaarh B HACTOSIIIIEE BPEMs, YTO arma-
THUH SIBJISICTCSI CEIICKTHBHBIM 3HIOTCHHBIM JINTaHIOM MU~
JTA30JIMHOBBIX PEICTITOPOB HEIB3ST U3-32 €r0 OTHOCHTEIIb-
HO HEBBICOKOTO ah(pUHUTETA U HEAOCTATOUHOCTH JaHHBIX
00 a¢dexrax armMaTHHa, CBS3aHHBIX C BO3ICHCTBHEM Ha
9TH perenTopsl [48].

Bausinue Ha MOHHBIE KAHAJIBI. ATMaTHH, KaK OpTaHH-
YeCKHUI KaTHOH MOXKET IPOHUKATH Yepe3 HEKOTOPHIE KaHa-
TBI, CBSI3aHHBIC C JIMTAHI-3aBUCHMBIMH PELEITOPAMHU.
[lepBoe moaTBepKACHUE STOMY OBLIO HOIYYSHO TIPH MIPO-
BEJICHUN HCCIICIOBAaHUH HAa HHUKOTHHOBBIX XOJHHOpPEICH-
TOpax B CUMIIATUYECKUX TaHDIHSX KpbICc [42] u ceTyarke
nturl [25]. ArMatuH sSBIsIeTCs C1a0bM aHTarOHUCTOM HU-

KOTHHOBBIX peuentopoB [42]. Jloka3arenbcTBa BIMSHUSA
Ha MOHHBIE KaHAJIbI ObUIM MOJyYEeHBI [IPU aHAIHU3€E JEHCT-
Bus arMatnHa Ha NMDA-penenrtopsl [56]. ArMaTuH mpe-
MSATCTBOBAJI CBA3BIBAHMIO OJIOKaTopa OTKPBITHIX peLen-
TopHbIX KaHainoB MK-801 B skcrepuMeHTax Ha MeMOpa-
HaxX Kopbl OojblIoro Mosra Kpeic [4]. Armarus,
MCTIOJIb30BABIIMICS IKCTPALICIUTIONAPHO B KYJIBType KJle-
TOK TUIIIIOKaMIIa (HEHPOHBI ATUX KJIETOK UHHEPBUPOBAHBI
AKCOHAMH, COIEPKAIIUMH B BE3UKYJaX arMaTvH), BbI3bI-
BaJI TIOTEHLUANI-I0303aBUCUMBI OJIOK MOHHOTO TOKa Ye-
pe3 TpaHcMeMOpaHHbBIM MOHHBIA KaHajl, acCOLMMPOBaH-
Hblld ¢ NMDA-penenrropom [56]. AHanu3 3Toro npoiecca
MOKa3all, YTO arMaTHH CBSA3bIBAETCS C y4aCTKaMU BHYTpPHU
KaHaJIOB. JlelicTBHE arMaTHHa OTJIUYAeTCs OT W3BECTHOU
CHOCOOHOCTH  MOJIMAMHHOB  MOJYIUPOBaTh  (PyHKIMU
NMDA-penentopos [22]. Bo-niepBbiX, B OTIMYHE OT JH-
JIOTEHHOTO aMHHa CIIEPMUHA, KOTOPBIA CIOCOOCTBYET
HOHHOMY TOKY 4epe3 cBsizaHHble ¢ NMDA-penentopamu
KaHaJIbl, arMaTuH MHTUOMpOBall ero. Bo-BTOphIX, CTPyK-
TYypHO-(YHKIMOHAIbHBIA aHaIu3 IMOKa3aj, 4TO arMaTHH
OJOKMpYET peLenTop ryaHuAMHOBOM, a HE aMUHHOHM 4Ya-
cThlo. HakoHen, criepMUH YCHJIMBAeT TOK 4epe3 KaHaJbl,
cBsazanHble ¢ NMDA -penentopamu, 1axe B IPUCYTCTBUU
arMaTvHa WIM CUHTETMYECKOTO TYaHUJMHOBOTO COEIUHE-
Hus apkauHa (1,4-OyTWinuryaHuJuH). JTO 3HAYMT, YTO
TyaHUJIMH-COJIepKAIllUe COCAMHEHUs] arMaThH U apKauH
B3aUMOJICHCTBYIOT CO CBS3BIBAIOIIMMH YYaCTKaMH acco-
nuupoBaHHEIX ¢ NMDA-penientopaMy KaHaJIOB, KOTOpBIE
OTIMYAIOTCA OT IMOJIMAMHH-MOIYJIUPYIOIUX Y4YaCTKOB
NMDA-penentopHoro komrekca. IlokazaHa cmnoco6-
HOCTh arMaTuHa BIMATH U Ha Jpyrue kaHaibl. OH MOXeT
MOAABIATH AKTUBHOCTh KATUOHHBIX KaHAJIOB, CBA3aHHBIX C
5-HT3-penenropamMu HEHPOOIACTOMHBIX KJIETOK MBIIICH
NI1E-115, BO3MOXHO, TyTeM B3aWMOJCUCTBHUS C CHT-
Ma-2-CBsI3bIBAIONUME ydacTkamu [31].

ArmatnH 1 NO-cuHTeTa32. ATMaTHH SIBISIETCS] MHTH-
ouropom Bcex nzopopm NO-cunrerassl (NOS) [13]. Un-
ruOupoBaHue SBISETCS J0303aBUCHMBIM M KOHKYPEHT-
HbIM ¢ L-aprunumHom. Tak kak adduHHTET armaruHa K
NOS MHoro Huxe, yeM L-apruHuHa, 3HaUNTENbHOE UHTU-
OupoBaHUe HTOro (PepMeHTa B TKAHU BO3MOXKHO MPU KOH-
LEHTpalMAX arMaTHHA TOpa3ao OOJBIINX, YeM aprHHUHA.

®apmaxosiornieckue 3pexTsl arMmaTuHa. B skcre-
PUMEHTAX i1 Vitro arMaTiH o0Jierya BbICBOOOXKIEHUE UH-
CYJIMHA U3 P-KJIETOK MOJPKETY0UYHOM KeJe3bl U Karexosa-
MHUHOB M3 MO3TOBOTO CJOSl HAaJAMOYEYHHUKOB [26]. AMHH
OBICTPO M J10303aBUCHMO IOBBIIIAJ BBIICICHUE JIFOTEOT-
POITHOTO TOPMOHA Y OBAPUIKTOMUPOBAHHBIX KPBIC i1 Vivo
U in Vvitro, BO3MOXHO, HM3-3a aKTHBAaLUWHU [-peuentopon
[26].

ATMaTuH TpU BHYTPHOPIOIIMHHOM BBEICHUH I0303a-
BHUCUMO IMOTEHIMPOBAJ AHTUHOLMUENTHUBHOE JIeHCTBHE
MoOp(}HHA y MBIIICH (TECT OTASPTHBAHUS XBOCTA), IPEAIIO-
JIOKUTEJIBHO 32 CUET BIMSAHUS Ha OL,-aJPEHOPELENTOPHI
[57]. HauGombmmit apdexT Habmogaics mpu WHTpaTreKa-
JHHOM BBEICHHH MopduHa (9-KpaTHOE YMEHBIIICHHE
9/ls,). Ha yrueratomee nefictBie MopHUHa HA MOTOPHKY
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JKEITyI0YHO-KUIIEYHOTO TPaKTa arMaTHH B 9THX JKCIEpH-
MEHTax He OKa3bIBal BIUAHUA [23].

BrisiBiieHa CIIOCOOHOCTH arMaTHHa IPEISTCTBOBATH
Pa3BHUTHUIO TOJIEPAHTHOCTH K MOP(HHUHY B OCTPOM U XPOHU-
YECKOM IKCIIEPUMEHTaX, a TaKXkKe OCJalbiIsTh NPOsIBICHUS
aOCTHHEHTHOTO CHHIpPOMA, BBI3BAHHOTO BBEICHUEM Ha-
JIOKCOHA KpbIcaM, mosrydaBimM mopdun [2, 23]. Tlocne
TPEXTHEBHOTO BBEICHHUS MOpP(GUHA KpBICAM AKTHBHOCTD
AJIK u conepxaHue armMaTuHa B IE€YEHH, MTOYKAX, MO3TE,
A0pTE CHIKAINCH, IIPH 3TOM aKTUBHOCTh arMaTuHa3bl He
MeHsIIach. [IpH pa3BUTHH CHHIpOMa aOCTUHEHIIMH, BEI-
3BaHHOIO BBEJCHUEM HaJIOKCOHA, akTUBHOCTH AJIK cHu-
JKajach U KOJIMYECTBO arMaTUHa B TKAaHSAX YMEHbLIAJIOChH
[3]. TIpxt BHYTPHOPIOIIMHHOM BBEACHHWU arMaTHH J10303a-
BUCHMO OCJa0JsUT MPOSIBICHHS alIKOTOJIBHOW aOCTHHEH-
uu y Kpseic [55].

AMWH He BIHSIT HA )KU3HECTTOCOOHOCTH KJIETOK MUKPO-
ian. OJTHAKO OH MHTHOMpPOBa MPOoayKIio NO B MUKpPO-
IIMM, AEUCTBYs Kak CYIPeccop Ha MYyKOIIOJHcaxapuj
LPS, unaymupyromuii Beipabotky NO, u 61aromapsi 31o-
MYy OKa3bIBall JI0303aBHCUMOE HEUPOTIPOTEKTOPHOE JEHCT-
BHE Ha KyJbTYPY KJIETOK MUKPOIIMM. ATMaTHH HE BIIUSII
Ha 3kcrpeccuto NO-cuaTeTasbl (iNOS), HHAyIUpyeMoi
MyKkomonucaxapuaom LPS [1].

ATMaTHH, BBOJUMBIH BHYTPHOPIOIIMHHO, OKa3bIBAJl
IIPOTEKTOPHOE JEMCTBUE HA M30JIMPOBAHHBIM MHOKap.
KPBICHI, MTOJIBEPTIINICS TII00aTBHON UIIEMUH U perepdy-
3um [19].

[Ipu sKcnIepUMEeHTaIBHOM TTIOMEPYITOHEPPUTE Y KPBIC
arMatiH (BHYTPUOPIOIINHHO) YMEHBINAN KIETOUHYIO ITPO-
mudepanyio U HadalbHbIE TPOSBICHUS MOYEYHOU HENO-
CTAaTOYHOCTH. JTO JAEWCTBHE arMaruHa, I0-BHINMOMY,
CBSI3aHO C €ro CIOCOOHOCTBIO YMEHBIIATh IPOAYKIUIO
OKHCH a30Ta, a TaK)Ke CHIKATh aKTUBHOCTh OPHUTHH-JIE-
kapOokcuiassl mouek [21].

ArMaTiH NpU BHYTPUOPIOIIMHHOM BBEICHUH YMEHb-
[IaJl TUIEPAIbIe3UI0 Y KPBIC MPH BOCTIAJICHUH, HOpMaJIU-
30BaJl TUTIIEPUYBCTBUTENILHOCTD MPH XUMUYECKUX U MeXa-
HUYECKHX MOBPEXKICHHUIX, YMEHBIIAsl TIPU 5TOM pa3Mepsl
noBpexaeHus Tkanu [11]. Ot addexrsr armatuna, Bepo-
SITHO, CBsI3aHbl ¢ aHTaroHn3MoM k NMDA-penienropam u
cnocobHocThi0 nHrHOMpoBaTh NOS [11].

ArMaTHH TOBBIILAET CEKPELHUIO XJIOPUCTOBOIOPOIHON
KHUCJIOTBI Y KpbIc. Ilpeanonaratot, YTo arMaTHH yBEJIUYH-
BaeT BbUIEJICHHWE TMCTaMHUHA W3 SHTEepoxpoMadUHONO-
JIOOHBIX KJIETOK JKEJy[Ka, YTO BEJET K IOBBIIICHUIO CEK-
pelMU KUCIIOTHI MyTeM aKTUBALlMM T'MCTaMUHOBBIX H,-pe-
uenTopoB. OHAKO i1 Vivo BOBMOXEH U JIPyroi MeXaHu3M:
arMaTHH MOXET MOBBIIIATh CEKPELUIO TaCTPUHA, KOTOPBIN
YBEJIMUMBAET NPOAYKLUHMIO KHUCIOTH. HemaBHO depmeHT
AJIK 6w o0HapyxeHn y Helicobacter pylori. Oxa3anocs,
9T0 OaKTEPUU CHHTE3HPYIOT arMaTHH B OOJNBIINX KOJTHYE-
CTBax. YCTaHOBJIEHO, YTO UHpULUUpOBaHHbIe H. pylori na-
LMEHTHI ¢ 3a00JIeBaHUAMH JKEIyJKa U JBEHAALATHIIEPCT-
HOW KHILIKH MMM ropa3fo 0osiee BBICOKOE COAEpIKaHUe
arMaTHHa B JKEIYJOYHOM COKE, YeM HEMH(pHULHUPOBAHHbIE.
BrIcKka3bIBalOT MPEATNONIOKEHHE O TOM, YTO 0Opa3oBaHUe

JI. I1. Ko3aeBa u H. B. Kopo6os

arMaTHHA MOXKET SIBISTHCS (haKTOPOM BUPYIEHTHOCTH H.
pylori n 4TO BBICBOOOXKIaEMbIN OaKTepHaJIbHBIA arMaTHH
Urpaer poiib B MaroreHe3e 3a00JIeBaHUM KeTyI0YHO-KH-
meyHoro Tpakra [33, 35].

ATMaTHH BBI3BIBAJI peiakCalo UHTAKTHOI'O U JIMIIICH-
HOTO HJIOTEIUS KOJIbIIA A0PTHI KPBICHI ITPH COKPAIICHUSIX,
BbI3BaHHBIX (penmmppunom (106 M). TIpensapurensHoe
BBesieHne nHruoutopa NOS He BIMSUIO Ha COCYROpacIIn-
pstroniiee aeiictBue armaruHa. [lo-BuauMomy, 3TOT 3 QexT
arMaTuHa He sBIsIeTCs 3HAoTenHni-3aBucuMbIM 1 NO B
HeM He ydacTByeT [29]. ArmaruH oka3blBall yrHETAloIIee
neiicTBue Ha 6apopedieKke ¢ COHHBIX apTepuil. ITOT 3¢-
(beKT, BO3MOXKHO, 0OYCIIOBIICH JEHCTBUEM HA OL,-aJPEHO-
PELEnTOpsl M MIMHUIA30IMHOBBIE PELETITOPHI, TaK Kak O1o-
KHPOBAJICSA HAA30KCAHOM M YacCTHYHO — HOXMMOMHOM
[41]. ArmaTtuH in vivo y KpbIC OKa3blBaJl Pa3jInuHOE BIIUS-
Hue Ha nepdysuonHoe nasinenue (I1J]) B 6enpernom, mo-
YEYHOM M OpBDKEEUYHOM COCYAMCTHIX Jiokax. OH /10303a-
BucuMo ToBbiman [1J[ B GeapeHHBIX cocyaax; 3TOT -
(ekT MOMHOCTBIO  OJIOKUPOBANICS  HIA30KCAHOM U
HoxuMOMHOM. B moueuHbIx coCynax arMarvH MOBbIIIAJI
I1/1, a B BBICOKOI m03€¢ (1 Mr/Kr) BhI3BIBAN ABYX(azHOE
noperienue [1/1; wmazokcan OmokumpoBai 3ToT Qe
MOJIHOCTBIO, TOINA KaK MoXuMOUH cHikai [1J[. Armarun
J10303aBUCUMO cHWkan [1]] B OpbokeeuHbIX cocynax. -
(heKT MOITHOCTHIO OIIOKUPOBAJICS HIA30KCAHOM; HOXUMOWH
obu1 Hea(pekTnBeH [28)].

[upokuit criekTp OMONOTHYECKUX CBOMCTB armMaTrhHa
MPEAIOoNIaraeT MepCIeKTHBHOCTh M3YUSHHsI 3TOTO aMHHA
W €ro TPOW3BOAHBIX I BO3MOKHOTO KIMHHYECKOTO
npuMeHeHws1. [Ipencrapiser HHTepec CIIOCOOHOCTh arMa-
THHA MOAYJIHPOBATH HOIMIICIIIIUIO, YMEHBIIATh IIPOSBIIC-
HUsSI aOCTHHEHTHOTO CHHIPOMA, BIHATH HA TOHYC CHMIIa-
THUYECKOH CHCTEMBI, OKa3bIBaTh HEHPOIIPOTEKTOPHOE M aH-
TUNPONU(pEPaTUBHOE ACHCTBUE, BIUATH Ha JKCIYIOYHYIO
CCKpEIMI0 ¥ BBIICICHUE WHCYIWHA. Ha ceromusmrHuit
JICHb arMaTHH B KIWHUKE HE IpUMeEHseTcs. l3BecTHO
JHIIb O €T0 UCIIONB30BAaHUU B Ka4eCTBE IHIIECBOH 100aB-
KU, CIOCOOCTBYIOIICH HapaIlUBAHUIO MBIIICYHOW MACCHI.
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AGMATINE: AN ENDOGENOUS LIGAND OF IMIDAZOLINE RECEPTORS

L.

P. Kozaeva and N. V. Korobov

Pharmacology Chair, Department of Fundamental Medicine, Moscow State University, Lomonosovskii pr. 31/3,
Moscow, 117192 Russia

The existence of imidazoline receptors was suggested based on the results of investigation of the central hypotensive action of the a,,-adrenoreceptor ago-
nist clonidine containing imidazoline group in the molecule structure. Experiments on the rostral venterolateral medulla oblongata (RVLM) neurons in rats sho-
wed that not less that 36 % of specific binding sites in this zone differ from adrenergic and recognize imidazoline derivatives. Agmatine has proved to be an en-
dogenous ligand of such imidazoline receptors.





