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®APMAKOJIOTUA CEPJEYHO-COCYJIUCTON CUCTEMEI

2-(2'-rMAPOKCU-2'-3AMEWLIEHHbLIE) 3TWUN-1,2,3,4-TETPATMAPOINMUPPOJIO
[1,2-a]lTMPA3SNHbI — HOBASA I'PYIMIMA BELLECTB, OBJIAOAIOLLNX

AHTUAPUTMUYECKOW AKTUBHOCTbIO

0. B. ®ununnosa’, C. A. KpbkaHOBCKMIAZ, |B. n. I'Iepeca,qa2|, A. M. Nuxowepctos?, M. 6. BututHOBa?,

H. B. KasepuHaZ2, K. M. Pe3nukoB!

W3yyeHbl aHTHMAapUTMHYECKHE CBOMCTBa M TOKCHUYHOCTH 1,2,3,4-TETparuaporuppoiio
[1,2-a] nupasunoB. Cpean 3TUX BELIECTB HauOoJee MEPCIEKTUBHbI COCAUHEHNsS C 1abopa-
TopHbiME 1H(pamu [1B-168 u [1B-174: 0HU OTIMYAIOTCS BEICOKOW aKTHBHOCTBIO, IIUPOKUM

AHTUAPUTMHUYCCKUM CIICKTPOM U HHU3KOM TOKCUYHOCTHIO.

KuarwueBble ciaoBa: 3aMCIICHHBIC MMUPPOJIbI, CKPUHUHI, HAPYIICHUEC pUTMa C€pala, aHTU-

apuUTMHUUeCKasi 1 aHTHOUOPMILIATOPHAST aKTUBHOCTh

BBEOEHUE

CepaeaHO-COCyIUCThIC 3a00IeBaHus, U, B YaCTHOCTH,
HapyLIEHUs pUTMa CepLa, ABISIOTCS OIHOW U3 BEIyIUX
MIPUYMH CMEPTU B MUPE, I03TOMY CO3J[aHHE AHTHAPUTMH-
YECKUX CpPENICTB OCTAaeTCsA aKTyallbHOM 3amauei. B I'Y
HUW  dapmakonorun PAMH 1nom  pykoBoacTBOM
A. M. JluxomepctoBa u H. B. KaBepunoii pa3pabarsiBa-
IOTCSI HOBBIE BEIIECTBA, 00IaIa0NIe aHTHAPHTMHYCCKOM
AaKTUBHOCTBIO. B pa3zBuTHe 3THX UCCIE0BaHUN CHUHTE3H-
pOBaHa TPYIIA COCTUHEHHUN, CPEAN KOTOPHIX OOHAPYKEH
PSA BELIECTB, CIIOCOOHBIX MPEJOTBPALIATh U KyIHPOBATh
pa3BUTHE apUTMHUNA, — TeTePOLUKINYECKUE COCAMHEHUS
Ha OCHOBE MTPOU3BOIHBIX MUPPOIIOB [6].

2-(2'-runpokcu-2'-3amenieHnbie)  atmi-1,2,3,4-rerpa-
ruapormpponio[ 1, 2-a] mupasuHBI NPEACTABISIOT COOOH
BSA3KHE BBICOKOKHUIISIIIIME Maciia, He paCTBOPUMBIE B BOJIE U
pacTBOpUMbIE B OPraHUYECKUX pacTBopuTessix. B pabore
UCIIONB30BAaHbl COCIMHEHUS B BUAe coied (ymapoBoii

' Kagenpa dapmaxomnorun (3aB. — mpod. K. M. Pesnnko) Bopo-
HEXCKOW TOCYJapCTBEHHON MEIUIIMHCKOW akajeMuu, BopoHex,
394000, yn. Crynenueckas, 10.

2 Ty HUU tapmaxonorun uMm. B. B. 3akycosa PAMH, Mockaa,
125315, yn. banruiickas, 8.
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kuciotel. O0mas (hopMyiia HCIOIb3YEMBIX COEIMHEHHI
NpUBEICHA Ha PUCYHKE, XapaKTEPHCTHKA OTAEIbHBIX COe-
IMHEeHU — B Ta0. 1.

METOAbl UCCIIEOOBAHUA

XOpUKANBIHEBYIO0 U AaKOHUTHHOBYIO apPUTMHU BBI3bI-
BaJIM M0 CTAaHAAPTHON Meroauke [2]. AIpeHaTHHOBYIO
ApPUTMUIO BOCIIPOU3BOAMIN IyTE€M BBEACHUS apEHAIHHA
ruapoxyopuaa B go3e 100 MKI/KT BHYTPHBEHHO KpbICaM
[4]. XnopunbapueByro apuTMHIO MOJICIUPOBAIH BBEICHU-
eM xJyiopuja 6apust B 1o3¢ 35 MI/KT BHyTpHUBEHHO [5]. Ile-

Ta6nuua 1. Xumuyeckas CTPYKTYpa MCCJIeJOBAHHBIX COeIMHEHMIi

JlabopaTopHbBIil Ko R Counb
[1B-168 Z dymapar
[1B-174 dywmapar
[1B-180 —CH,—-OCH; I'uppodymapar
I1B-182 —CH,—O(CHj;); I'uapodymapar
I1B-185 —CH; I'uapopymapar
11B-214 I'uppodymapar
[1B-221 O I'mapodymapar
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pCUHCIIEHHBIC HAPYIICHUS] pUTMa BOCIPOU3BOIIIIHN Ha Oe-
JBIX  OECIOpPOJHBIX Kpbicax 000ero rmojia Maccoi
180 — 220 1, pazaeneHHbIX Ha cepuu 1o 6 — 12 )KUBOTHBIX,
0] HAPKO30M dTaMHUHaI-HaTpreM (40 MI/Kr BHyTpUOpIO-
muHHO). CTpo()aHTHHOBYIO MOZAETH BOCIHPOU3BOAMIM 10
CTaHJapTHOW MeToAuKe [2] Ha MOPCKUX CBHHKaX-CaMIlax
Mmaccoit 450 — 500 r (Hapko3 sTamMuHanI-HaTpueM, 30 Mr/kr
BHYTPUOPIOIINHHO). M3yuaeMble cOeIMHEHNS BBOAWIA 32
5 MuH [0 UHBCKIIUU aPUTMOTCHHOI'O arcHTa BHYTPUBCHHO
B pactBope oobemom 0,1 Mi1/100 ©r Macchl ¢ MOCTOSIHHOM
CKOpPOCTBIO BBeieHHs. Ha Moziensix aapeHaInHoBOM, CTpo-
(aHTHHOBOM W XJIOPUIOAPUCBON apUTMUI UCCIIeTyeMbIe
BCHICCTBA MCIIOJIB30BAJIN B SKBUMOJIAPHBIX OTHOCUTCIILHO
OCHOBAHWUSI J03aX. DTAJOHHBIC COCIHMHEHHMS BBOIUIIH B IK-
BUMOJISIPHBIX U CpEIHETEPareBTHYECKUX J103aX. OCTpyro
TOKCUYHOCTH COCAMHCHUH OTPEEISUTN Ha MBIIIaX 000ero
nonia Maccoii 18 — 20 1, pa3zaenenHbIx Ha cepuu mo 10 xu-
BOTHBIX B KaX10#, Mo meroxy Jlutudpwmiga [1, 7], BBOAS
BCICCTBAa BHYTPHOIOMMHHO. CTaTHCTHUECKYIO0 00padoT-
Ky MPOBOJMIIN C HCHOJIb30BaHHEM f-kputepust CTbioneHTa

[7].

O. B. ®uaunmnosa u ap.

PE3YJIbTATblI U UX OBCYXOEHUE

Ha monenu xiopuaxaibliieBOd apuTMUU aKTUBHOCTH
UCCIEIyeMbIX  COCAMHCHWH  yOBIBa€T B  IOpSIKE
I1B-174 > T1B-168 > IIB-182 > [1B-214 > >TIB-180 =~
I1B-185 ~ [1B-221 (tabn. 2). Kak cieayer W3 HaHHBIX,
MIPUBEACHHBIX B Ta0ONI. 1 1 2, BBE/ICHHE apUIIBHOTO pajiiKa-
JIa TIOBBIIIANIO0 AHTHAPUTMUYECKYIO aKTUBHOCTB, a anuda-
THYECKOTO M HA(PTIIOKCUMETHIFHOTO — cHIKaio. [Ipo-
MEXYTOUHYIO  aKTUBHOCTh  NPOSBISUIO  COEIWHEHHE
I1B-182, uMeroliee B KauecTBE 3aMECTHTENs TPETOYTH-
JIOKCMETUJIbHBIN pajivKall, COIIOCTaBUMBIHN IO pa3Mepam ¢
apwIbHBIMH. [T IBYX Hamboiee akTHBHBIX COCIHMHCHHN
Ell5, coctaBmster: 6+0,29 (p=86,68) MKMOIB/KI st
IIB-168 u 1,62+£0,26 (p=88,87) MKMONB/KI JUIs
[1B-174. Tlpu cpaBHEHWM AHTHAPUTMHUYECKOTO U AHTH-
(ubpmsiTopHOTO 3(h(heKTOB 0OHAPYKEHO, YTO COSUHE-
nue [1B-174 He ycrymaeT mo 3pGeKTHBHOCTH BeparaMu-
JIy ¥ IIPEBOCXOJAUT HOBOKaMHAMMU/I, aMUOJIAPOH U IpoIIpa-
HOJIOI — OTaJOHHBIC AHTHAPUTMHYCCKHE CPEACTBA.
MexaHu3M pa3BUTHSI JAHHOTO BHJA apUTMUN CBSI3aH C
TEM, YTO U30bITOK MOHOB KaJIbIIUS BbI3bIBACT JIEMOISPU3a-
IIUI0 KapJMOMHOIIUTOB, CITIOCOOCTBYsI 00Pa30BaHHIO MHO-

Tab6suua 2. BiausiHue NPOM3BOAHBIX TETPATMAPONMPPOIONMPAZUHOB HA TeYeHHE XJIOPUAKAIBIUEBbIX APUTMHUI

Joza, % pa3BUTHS Bpewms navana JlnuTenbHOCTH % pa3BUTHS JIMUTeNbHOCTD XKH3-

Coenunenue MTI/KT APUTMHUIA APUTMHIA, C APUTMUI, MUH bubpumIAIII % rubemu HU, MUH
KonTposnb 100 5,0+ 0,0 1,21 £0,18 100 100 1,26 £ 0,18
0,6 83,3 18,0 + 8,3 1,51 £ 0,96 0 33,3 1,25 +£0,25
[1B-168 1,2 66,7 21,2 48,0 3,46 £ 1,76 0 33,3 17,25 + 15,75
1,8 66,7 20,0 £ 8,6 4,12 +£2,63 0 16,7 12,5+ 0,0
0,7 66,7 5,0+ 0,0 1,71 £ 0,71 16,7 16,7 3,0+ 0,0
I1B-174 1,3 50 10,0 £ 5,0 2,49 £ 1,21 0 16,7 5,0+£0,0
2,0 16,7 5,0+ 0,0 1,87 £0,0 0 0 -
1 100 5,0£0,0 7,13 £6,17 33,3 66,7 10,38 £9,21
I1B-180 1,9 100 7,5£25 1,07 £ 0,22 33,3 50 1,25£0,14
2,9 100 5,0£0,0 2,54 +£ 0,64 16,7 16,7 1,48 £ 0,48
0,7 83,3 5,0+ 0,0 4,92 £2,36 16,7 33,3 6,36 £ 5,63
[1B-132 1,5 83,3 25,0£6,9 2,19 £ 0,90 0 16,7 2,5+0,0
2,2 66,7 5,04 0,0 0,49 + 0,17 0 0 -
IIB-185 13 100 5,0+0,0 7,70 £ 3,15 333 83,3 7,75 £ 3,15
[1B-214 1,5 83,3 5,0£0,0 0,70 + 0,25 16,7 33,3 0,75 £ 0,25
11B-221 1,5 100 5,0+0,0 1,91 £0,12 33,3 66,7 1,95£0,15
2,3 100 5,0+0,0 2,55+0,14 333 333 2,67 +0,22
HosokarHamu 6,5 83,3 14,0+ 7,8 1,99 £ 1,03 66,7 66,7 1,06 + 0,33
IMpomnpanosnosn 0,06 100 5,0+ 0,0 0,70 £ 0,06 100 100 0,75 £ 0,06
0,6 66,7 5,0+ 0,0 1,03 £ 0,22 16,7 50 1,08 £ 0,22
2,0 66,7 5,0+ 0,0 0,80 £ 0,15 333 50 0,82 £ 0,18
AMuonapox L5 66,7 6,2+1,2 2,31 +0,44 333 50 2,00 £ 0,25
2 100 15,0 £ 9,04 6,48 £ 1,91 0 16,7 6,0 £ 0,0
Bepamamun 0,07 83,3 5,0+ 0,0 1,47 + 0,30 16,7 33,3 24,80 + 5,76
1 50 5,0+ 0,0 4,88 £ 1,55 0 16,7 8,0+ 0,0

TMpumeuanust: 1. TIpornpaHonoNn nMpy KCHOIB30BAHUK B 103€ 2 MI/KI' BBI3bIBAI 3HAUMTEIbHBIE PACCTPOICTBA MPOBOAMMOCTH Y KPBIC, IOITOMY JajbHeiiee
YBEIUYCHHE 036l He IPOBOILIH. 2. Bpemst Hauama apuT™Mun 11 HApYIICHUH PUTMa, BO3HUKIIHX B IIEPHO]] BBEACHUS PacTBOPA XJIOPH/A KAIBIUS U B TCUCHHUE
MEPBBIX IATH CEKYH]] IPHHHMAJIN PaBHBIM 5 C.
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JKECTBA DKTOITMYECKUX OYaroB aBTOMATHH, a TaKke (op-
MHUPOBaHHEM MHUKPO re-entry, 910, T0- BUIUMOMY, B 00Y-
CIIOBJIMBaET (PUOPHILIAIIMIO JKEeNTyJI0uKOB. B TeHe3e Takoii
APUTMUM 3HAYUTEITIBHYIO POJIb UTPAIOT TAaK)KEe XOJTHMHEPTH-
YecKue W ajipeHeprudeckue mMexanusmsl [2, 8]. Coorer-
CTBEHHO Ha JaHHOHN Mojenu Hamboiee d(PPEeKTUBHEI Ipe-
naparsl [V kmacca, B menbieit crenean — [ u I xmacca
AHTHAPUTMUYCCKUX CPEICTB.

Pesynbrarhl CpaBHUTENBHOTO HM3YYCHHS] aHTUAPUTMH-
YECKOW aKTUBHOCTH HCCJIEyeMbIX COCIMHEHUN Ha MoJie-
JI aKOHUTMHOBOM apUTMHUM TpefcTaBieHs! B Ta0n. 3. Ilo
aKTUBHOCTH HA JAHHOW MOJIEITH BEIIIeCTBA PACIIONIAraroTCs
B cuexaytomem nopsiake: [1B-174 > TIB-168 > [1B-221 >
[1B-182 > TIB-185. [locneqnue Tpu COeAMHEHUS HE TIpe-
MATCTBYIOT Pa3BUTHIO aPUTMUH, HO CIIOCOOCTBYIOT BBIKH-
BaHU0 xUBOTHBIX. Coequnenue [1B-174 npeBocxoaut o
CBOECH aHTHAPUTMHUYECKOW aKTUBHOCTH JIMJIOKAWMH, HOBO-
KaWHaMHAJ, TIpomnpaHoiol, amuonapoH. EJls, cocrasiser
3,15+ 0,12 mxmonw/kr - gyis - [IB-168  (p=97,77) u
1,71 £ 0,49 mxmons/kr s [1B-174 (p =61,09). Axonu-
THH BBI3bIBAET CYIICCTBEHHBIC N3MEHEHHSI CBOMCTB HATPH-
€BBIX KaHAJIOB, 3aMEJUISISI UX MHAKTHBAIIMIO U JIeJast ee He-
[I0JIHOM. B pe3ynbrare BXOIIUI HATPUEBbIM TOK IIPEBbI-
[1aeT BBIXOISAIIMKA HOHHBIA TOK, YMEHBIIACTCS TOTSHLIMAI
TIOKOSI, YCKOPSIETCSl MEJICHHAsI AMACTOIMYECKas JIeTIONsi-
pu3anys, 3aMeJISIeTCsl CKOPOCTh MPOBEICHUST UMITYJIbCa B
ceplieyHol Mbliine. Bo3HuKIe n3MEHEHUs CTIOCOOCTBY-
10T (hOPMHUPOBAHUIO TETEPOTOMHBIX 04aroB aBTOMATHH, HO
MOTYT TaKXe MMETh MECTO apUTMHUU, BO3HHKAIOIINE IO

MexaHusmy re-entry [9]. OueBuHO, HA MOJIEIIM AaKOHUTH-
HOBOH apUTMHM HaWOOJIBIIYI0 AHTHAPUTMHUYCCKYIO aK-
TUBHOCTh MOTYT MPOSBUTH COCIUHCHUS, ONOKHUPYOIINE
HATPUEBBIA TOK, T.. BELIECTBA, [OXOXKHE MO MEXaHH3MY
AHTUAPUTMUYECKOTO ACWCTBUS Ha aHTHApUTMUKH | Kiacca.

Ha monenu xnopunbapueBoit aputmuu (tadi. 4) B paay
HCCIIEIyeMbIX COCTUHEHUH 3(QEeKTUBHOCT yObIBaJa B
nopsake [1B-168 >11B-174 > [1B-221. Takum o0pazom,
HanOoJiee aKTUBHBIMU ObUTH TAaKXKe COSAMHEHHS C apUilb-
HBIMH 3aMECTUTEIIMU. VIOHBI GapHst — OTHOCHTENEHO ce-
NeKTHBHBIN Onokatop Ik1-kaHanoB, BBI3BIBAIOIIME YIJTH-
HeHue 3(h(HEeKTUBHOTO pedpakTepHOro Mepruoaa Kemyaod-
KOB, C YeM MOJKET OBITH CBSI3aHO YBEIHUCHHE ITOCTYIIIC-
HUS KallbIMsl BHYTPh KIETKM BO BpeMs IOTCHIIMANA
JeiicTBus, a, BO3MOXKHO, U B nokoe [10]. OnHOBpeMeHHO
IO/ ICHCTBIEM MOHOB Oapwsl MOBBIMIACTCS] TOHYC CHMITa-
THUYeCKOi HepBHOU cuctembl [11]. B pesynbrare Habmona-
€TCsl yBEJIMYCHUE JJIUTEIbHOCTH IMOTEHIHala JEHCTBUA,
pa3IMYHOE MO CTENCHU BBIPAYKEHHOCTH B OTICIBHBIX Kap-
JUOMHUOITUTAX, YTO CIIY’)KUT TPUYMHOW Pa3BUTHS apUT-
mun. Hanbosnee akTHUBHBIMH Ha TaHHON MOJIENH SIBIIAIOTCS
anTHaputMuieckue cpeacrsa Il kmacca; Take 3ddek-
THUBHBI [3-aJpEHOOIOKATOPEI.

BnusHue n3yyaeMbIX BELIECTB HA TEUECHHUE APUTMHIA,
BBI3BIBACMBIX BBCICHUCM CTpO(l)aHTI/IHa, Hpe}:[CTaBJ'IeHO B
tabi. 5. Kak crnenyeT u3 NpuBeeHHBIX B HEH JTAHHBIX, CO-
equaenne [1B-168 mocToBepHO yBeNIMYMBACT MPOIOIIKH-
TEJIBHOCTh JKM3HM JKUBOTHBIX B 7,5 pa3, BelIecTBa
IIB-180, I1B-182 u TIB-221 — B 2 paza, ocTajibHbIC Be-

Tabnuua 3. Bansaue TETPAruaAponuppoIONUPasuHOB HA TEUYCHHE AKOHUTHHOBBIX Hapyme}mﬁ CepaeyHoro purMa

Coennenie Jo3a, % paszButus Bpewms Hauana JlnuTenbHOCTD % rubenu JlnutenbHOCTh

MF/KF ApUTMHUHN ApUTMHUH, MUH ApUTMUU, MUH JKUBOTHBIX JKHN3HU, MUH

KonTposb 100 1,95+ 0,41 30,85 £ 3,94 100 32,80 £4,32

0,6 83,33 12,34 + 6,35 39,54 £ 17,32 66,66 48,23 £9,74

I1B-168 1,2 66,67 9,88 + 5,98 35,86 + 15,57 33,33 58,50 + 28,50
1,8 50 433 +0,67* 40,67 + 15,34 0 -
0,7 66,67 13,75 £ 5,62 37,75 £ 20,63 50 58,68 + 33,82

[1B-174 1,3 66,67 2,88 +0,97 28,88 £2,47 33,33 45,50 £ 8,50
2,0 0 - - 0 —

1 100 0,79 £ 0,10 18,54 + 3,14 100 19,33 £ 3,14

[1B-180 1,9 100 0,88 £ 0,06 20,29 £ 2,67 100 21,17 £ 2,68

2,9 100 0,83 £ 0,08 20,33 + 4,55 100 21,17 + 4,56

[1B-182 1,5 100 1,13+0,13 41,42 + 6,01 66,66 33,38 + 1,84

I1B-185 1,3 100 0,75 £ 0,09 20,70 + 4,42 83,33 21,40 + 4,44

[1B-214 1,5 100 0,67 + 0,08 20,17 3,62 100 20,83 + 3,61

T1B-221 1,5 100 0,74 + 0,12 19,85 + 4,31 100 20,59 + 4,42

JInpoxann 0,5 66,67 1,25 +£0,25 10,08 £ 1,25 50 11,33 £ 1,31

1 66,67 1,68 £ 0,51 35,81 + 3,85 50 35,00 + 4,36

Hosoxannamuy 6,7 66,67 0,87 £0,16 39,63 £5,99 66,67 40,50 + 5,91

ITpomnpanonon 0,6 83,3 1,25+0,25 18,50 + 1,55 66,7 19,75 £ 1,65

Amuonapon 1,5 83,33 0,78 £ 0,31 18,74 + 4,40 66,66 19,44 £2,25

2 66,67 1,12 +0,31 12,63 + 4,99 66,67 13,75 £ 5,07

Bepanamun 0,07 83,33 1,85+0,35 22,95 + 5,45 83,33 24,80 + 5,76

—
IIpumeyanne. — OTIMYUS OT KOHTPOJIS 10CTOBEPHBL, p < 0,01.
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Tabnuia 4. BausiHue HccleAyeMbIX COeqMHEHHIT HA TeYeHne XJI0pOapHeBoil AapUTMHI

JlIuTenbHOCTh apUTMHH, MUH

Bpewms %
CoeHente Hosa, % passutus pasBuTHS T orntuy | AlmaTeTBROCTS
Mr/Kr apUTMUN ApUTMHH, O6mas Jns moru6mux [ — KHBOTHDIX JKU3HHU, MUH
C JKUBOTHBIX SKHBOTHBIX

KouTposs (8) 100 7,513 59+1,7 7,2+1,9 39+29 75 7,3+1,9
T1B-168 (6) 1,2 66,7 10,0 2,9 3,4+0,6 33+0,9 3,75 50 34409
I1B-174 (6) 1,3 83,3 14,0+ 1,0 10,8 + 8,5 2,9+0,2 22,5+223 50 3,2+0,2
T1B-180 (6) 1,9 100 16,7 4,4 74+1,6 6,3+0,9 93+5,5 66,7 6,6+ 0,9
[1B-182 (6) 1,5 100 70,8 + 54,9 6,5+1,2 6,5+1,2 - 100 7,7+1,3
T1B-185 (6) 1.3 100 9,0+ 1,0 8,3+ 1,4 83+1,4 - 100 84+ 1,4
[1B-214 (6) 1,5 100 7,5+ 1,1 9,6 +4,1 7,5+2,5 0,9 83,3 11,4+4,5
I1B-221 (6) 1,5 100 11,7+ 1,1%* 8,9+ 1,8 14,7 £ 0,6 6,2+ 0,6 333 14,8 £ 1,3
Hosokanuamuz (6) 6,7 83.3 7,0+ 1,2 8,3+2.,6 8,3+2.,6 - 83,3 8,4+2,6
ITponpanoson (6) 0,07 100 6,2+1,2 25,3499 25,3+9,9 - 100 13,2+29

0,5 83,3 10,0 £2,2 79+43 3,7+0,8 25,0 66,7 39+£0,8
AmuonapoH (6) 2 83,3 12,0 £2,0 56+1,7 4,1+0,8 12,5 50 4,3+0,8

6 0 - - - - 0 -
Bepanamut (6) 0,07 100 6,7+ 1,1 10,9 £2,9 11,9 £3,7 9,0+ 0,0 66,7 12,0 £ 3,7

1,0 66,7 5,0+0,0 > 60 49,6 > 60 16,7 47,0

IIpumeuanue. ¥ — OTINYMS OT KOHTPOJIS JocTOBEpHBI, p < 0,01. B ckoOKax — YHCIIO JKHBOTHBIX.

niecTBa 0OHAPYKUBAIOT TEHACHIHIO K YATUHEHUIO KU3HU
MOpPCKHX CBHHOK. CTpO(aHTHH YCHJIMBACT TPHUITEPHYIO
AKTHBHOCTH KapPHOMHOLIUTOB, YTO CIIOCOOCTBYET BO3HHK-
HOBEHHUIO T'ETEPOTOIHBIX BOAUTENeH puTMa. M3BecTHO,
4yT10 HambOosiee 3(Q(HEKTUBHBIMU B JICYCHUU TIIMKO3UTHBIX
apUTMUH ABIAIOTCS aHTHapuTMudeckue cpencrsa I u 11
knacca [3].

Ha mopmenu afpeHanMHOBOW apUTMHU MCCIICIOBAHBI
JIBa COEJAMHEHUs, MOoKa3aBliie HauOOJbIIyI0 aKTUBHOCTD
Ha MPeNbIIyIX MOIeIsIX. B KOHTposIbHOI rpyrime y Bcex
JKUBOTHBIX B TE€UEHHE 5 C pa3BHBajach apUTMUs, U BCe
KUBOTHBIC TTorudau yepes 6,08 + 0,58 mun. CoerHEeHUE
I1B-168 He npensTcTBOBaJIO Pa3BUTHIO HAPYUIEHUN PUT-
Ma, OJTHaKo uepe3 5,62 + 2,33 MUH BOCCTaHABIIMBAJICS CU-
HYCOBBI PUTM, M BCE KUBOTHBIC OBIIH KUBBHI B TEUCHIHE
1 u. IIpenBapurensHoe BBeneHue Beuecrsa I11B-174 Tax-
K€ HE MpeJOTBpaIlalio pa3BUTHE apuTMHM, HO B 50 %
Cly4aeB CHHYCOBBIH pUTM BOCCTAHaBJIMBAJICA UEpPE3

3,84 + 1,5 MUH U KpPBICHI BBDKUBAJIU; OCTaJbHBIC JKUBOT-
HbIC TIOTHOAIM B CPOKH, HEOTIMYMMBIC OT KOHTPOJIbHBIX.
CrnenoBarenpHo, 00a COEIMHEHUS HA JAHHOW MOJEIN 00-
JAJAI0T AHTHAPUTMHUYECKUM JISHCTBUEM, CIOCOOCTBYS
HOpMaJIM3AIH PUTMA Y BBDKUBIIHNX )KUBOTHBIX U ITPETIST-
CTBYsI rubenu Kpbic. JlaHHas MOAETh CYMTACTCS CIICIU(H-
YECKOW JUIS BBISIBJICHHSI aHTUAPUTMHYECKHX cpeacTB Il
KJ1acca.

HccnenoBanust ocTpold TOKCUYHOCTH TPOBOJIWIIM Ha
6exnpix mprmax. [ coenmaenus [1B-168 octpas Tokend-
HOCTb ObL1a oleHeHa mo Mmeroxy Jlutudunma. JIMs, co-
crapiasier 689,75 + 0,04 mxmoab/kr.  Jls  coequHEHHS
I1B-174 TokcHYHOCTH OBbLIA OMpelieNieHa C YYETOM aIpoK-
CHUMAIMU KPUBOW IO YPAaBHEHUIO SKCIIOHCHIIMAILHOW 3a-
BHCHMOCTH. DTOT METO/I HE COBCEM KOPPEKTEH, HO B CBSI3H
C HE/I0CTAaTOUYHOM pacTBOPUMOCTBIO COEIMHEHUS HE TIPEI-
CTaBJISIETCSI BOBMOXKHBIM TIOJTYYUTh BEPXHHE TOYKU KPH-
BOH “‘mo3a-neranbHOCTh” B skcniepumente. s T1B-174

Tabnuua 5. BiusHue TeTparuapoONUPpPOIONMPA3MHOB HA TeyeHHe APUTMMUIA, BbI3bIBAEMbIX BBeleHHEM CTPO(aHTHHA

Coeaunnenne Jlo3a, Bpewms Hauana JUIHTEeNBHOCTD JUIHTEeIBHOCTD
(n=06) Mr/Kr APUTMUH, MUH APUTMUI, MUH JKU3HM, MUH

KonTpons 0,58 £ 0,08 6,08 = 0,88 6,67 + 0,88
[1B-168 1,2 2,50 + 0,05%* 51,33 £ 15,16* 53,83 £ 15,15%*
[1B-174 1,3 1,69 £ 0,28%* 26,31 £10,41 28,00 £ 10,40
[1B-180 1,9 1,33 £0,17%* 14,17 £ 2,13%* 16,00 £ 2,08*
[1B-182 1,5 1,40 £ 0,13%* 12,90 £ 1,31%** 14,30 £ 1,42%*
[1B-185 1,3 1,21 £ 0,16** 9,24 £ 2,64 10,44 £ 2,65
[1B-214 1,5 1,44 £ 0,28** 11,78 £ 5,87 13,23 £ 5,47
[1B-221 1,5 1,39 £ 0,19%* 12,85 £ 2,46%* 14,24 + 2.28*

Ipumeyanne. OTIIMYUS OT KOHTPOJIS JOCTOBEPHBI pH: * — p < 0,05; ** — p < 0,01.
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Tabnuia 6. WurerpajibHbie moka3atenn 3()(peKTHBHOCTH U TOKCHYHOCTH TETPATHAPONHPPOJONUPAZHHOB

E[l50, MKMOJIb/KT, KPBICHI, BHYTPHBEHHO LDso, MkMOmB/xT, TH, ycn,en
Coenunerne AKOHUTHHOBAS XJtopkanbuuenas MBILLIH, BHYTPHOpIO- AKOHUTHHOBAS XitopkanbnueBas
APUTMHS APUTMHSL [IHHHO APUTMHSL APUTMHUSL
[1B-168 3,15+0,12 6,00 + 0,29 689,75 £ 0,04 218 115
(p=9777) (p =186,68) (p=97,81)
[1B-174 1,71 £ 0,49 1,62 £ 0,26 3160,0 £ 0,0 1950 1848
(p=61,09) (p = 88,87)

JI5, coctaBmsier 3160 MkMomnb/kT. C yyeToM TaHHBIX, MO-
JYYSHHBIX 110 aHTHAPUTMHUYECKON aKTMBHOCTH MPOU3BO/I-
HBIX TETPAruAPOITUPPOIIONHPA3UHOB HA MOJIEIISIX XJIOPH/I-
KaJIlbIIMEBON ¥ aKOHUTHHOBOW apUTMUH, OTIPEAENEHBI Te-
pareBTHYECKHEe MHIISKCHI coenHeHwmi (Tabi. 6). Tepares-
THYECKHE WHJCKChI KIACCHYECKUX aHTHAPUTMHUYCCKUX
cpenctB He mpeBbimaroT 100, ciemoBarenbHO, TPOU3BOI-
HbIC TETPAruJAPONUPPOIONUPA3HHOB OTIUYAIOTCS HE
TOJILKO BBICOKOH 3()(EKTUBHOCTHIO, HO U HU3KOW TOKCHY-
HOCTEIO.

AHaJIM3UPYS TOYYSHHBIC MaTePUaIbl, MOXKHO IPEJIIO-
JIOXKHTh, YTO, TAK KaK UCCIIEyEeMbIe COCAMHEHHSI TIPOSIBIIS-
0T aHTHAPUTMHUYECKYIO aKTUBHOCTH B OOJBIICH MM Me-
HBIIIEH CTEIIEHU Ha BCEX MCIIOJIB30BAHHBIX MOJIEIISIX apUT-
MHUH, OHH B OIpEJCIICHHON Mepe 00IallaloT CBOWCTBAMH
MPEJCTABUTENICH YeThIPeX KJIACCOB aHTHAPUTMHUYCSCKUX
cpencts 1o kinaccupukanuu Williams.

BbIBOAbl

1. 2-(2'-ruapokcu-2'-3aMemeHHbIe)3Ti- 1,2,3,4-TeTpa-
ruapomnuppoo [1,2-a]nupasussl 1 X GymapaTsl odana-
0T aHTHAPUTMUYECKUMH CBOHCTBAMH.

2. BBenenue apuiibHBIX 3aMECTUTENIEH YCHIIMBAET aH-
THAPUTMHUUYCCKYIO aKTHBHOCTh COCAMHCHHH, anugarnye-
CKUX U Ha(THIOKCUMETHIBHBIX — IOHIKAeT; o-HadTH-
JIOKCUMETHJIBHBIA PaJuKall CHIKACT aHTHAPUTMHUIECKYTO
aKTUBHOCTh B OOJBIICH CTENeHH, 4eM [-HapTHIOKCH-
METHIJIbHBIN pajiuKal.

3. Hanbonee mepCreKTUBHBI B Ka9eCTBE aHTHAPUTMU-
YEeCKUX cpeAcTB (hymaparsl 2-(2'-ruapokcu-2’-3aMerneH-

HbIe)aTHII- 1,2,3,4-TeTparuaponupponio [1,2-alnupa3znHos,
n3ydaemblie nox mudpamu [1B-168 u [1B-174: orn o6mna-
JIAIOT BBICOKOM aHTHAPUTMHUYECKOW aKTHBHOCTHIO M HU3-
KO TOKCHYHOCTBIO.
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2-(2’-HYDROXY-2'-SUBSTITUTED) ETHYL-1,2,3,4-TETRAHYDROPYRROLO[1,2-a]-
PYRAZINES: A NEW GROUP OF COMPOUNDS POSSESSING

ANTIARRHYTHMIC ACTIVITY
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The antiarrthythmic activity and acute toxicity of a series of 2-(2'-hydroxy-2'-substituted) ethyl-1,2,3,4-tetrahydropyrrolo[1,2-a]pyrazines were studied.
Two most promising compounds (PV-168 PV-174) are characterized by a high antiarrhythmic activity, a broad spectrum of action, and low toxicity.





