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TEMOIUHAMMWYECKHUE ACHEKTBI BE3OITACHOCTU AHTUAPUTMHUYECKOM
TEPAIIMU ITPON3BOJHBIMHU JINIOKANHA

Mopooeckuii zocyoapcmeennuiii ynusepcumem umenu H.I1.Ozapesa, Capanck

Hccnedosana cemoounamuveckas 0e30nacHocmbs mpemuyHo20 U 4emeepmuiHo20 npouU38o0HbIX TUOOKAUNA,
NPOABAAIOUUX BLICOKYIO AHMUAPUMMUYECKYIO AKMUBHOCMb, nokazano umo JIXT-3-00 u JIXT-12-02, esooumsie 8
I hexmusHbIX NPOMUBOAPUMMUYECKUX 003AX, HE NPUBOOSIN K CYUJECIMEEHHbIM He2AMUBHBIM USMEHEHUSIM 2eMOOUHAMUKU.

Ki1ro4eBble cJ10Ba: JIMI0KAMH, POM3BOIHBIE JIWIOKAMHA, TeMOAMHAMMKA, YIAPHBI 00beM, apTepuaibHOe IaBJIeHHHE,

nepugepuyecKkoe CONPOTHBIIEHNE, PA0OTA JIEBOI0 JKETYI0UKA

The hemodynamic safety of tertiary and quarternary derivatives of lidocaine with a pronounced antiarrhythnic
activity was assessed, it was shown that administration of LHT-3-00 and LHT-12-02 in effective antiarrhytmic doses does

not lead to significant hemodynamic changes.

Key words: lidocaine, lidocaine derivatives, hemodynamics, stroke volume, blood pressure, peripheral resistance,

left ventricular work

ITo pe3ynbraTaM paHee MPOBEACHHBIX HAMH HCCIIEN0-
BaHUI OblIa TOKa3aHa BEICOKAs TPOTHBOAPUTMHUYECCKAS aK-
TUBHOCTB TpeTraHOTO (JIXT-3-00) 1t uerBepTiunoro (JIXT-
12-02) mpousBonubIX TuaokanHa. [1o apdexTnBHOCTH OHI
HE YCTYNaJIH CBOEMY CTPYKTYpPHOMY NPEIIICCTBEHHUKY U
CYILECTBEHHO MIPEBOCXOIMIIH €r0 MO JUTUTEIFHOCTH MPOTH-
BoapuTMHIeckoro 3 dexra [3, 4, 8].

CoBpeMeHHbIE TPUHIIUIIBI pa3pabOTKH HOBOTO JIEKap-
CTBEHHOT'O CpEJICTBA MPEIyCMaTPUBAIOT OLIEHKY ero 0e3-
OITaCHOCTH, II€, TOMUMO TOKCHKOJIOTMYECKUX CBOUCTB |95, 0,
9], ciienyeT yuuThIBaTh M COBOKYITHOCTH (DapMaKoIMHAMU-
YECKHX MW TIEPBUYHBIX, HEXKeTIaTeIbHBIX 2 (EeKToB mperna-
para, IpOsIBIICHHUS KOTOPBIX 00YCIIOBJIEHBI peain3annei oc-
HOBHOT'O MeXaHn3Ma JielcTBUsL. [1ockonbKy JuIst Beex cepied-
HO-COCYIMCTBIX CPEJICTB, BKITIOUast aHTHAPUTMHYECKHUE, aK-
TyaJIbHBIM SIBJISIETCS] TEMOJMHAMHYECKUH acreKT Oe3omac-
HOCTH, LIEJIbI0 HACTOSIIIEH paboThI IBUJIOCH IPOBE/ICHUE BaXK-
HOTO (pparMeHTa JOKITMHIYECKOr0 HCCIIEIOBAHHS ITPOU3BOI-
HBIX JINJIOKANHA - M3YYCHUE UX BIUSHUSI Ha CHCTEMHYIO U
LEHTPAIbHYIO TeMOINHAMHUKY.

MATEPUAJTUMETOIbI UCCJIEJOBAHUS

Bnusinue mcnbiTyeMbIX COEAMHEHUI Ha IapameTphbl
HEHTPAIBLHON ¥ CHCTEMHOM reMOIMHAMUKH HENIOBPEXK/ICH-
HOTO Cep/ilia UCCIIeI0BalIl METOI0M MarHUTHO! (hiryomeT-
pPUH C TIOMOIIBIO OTEYECTBEHHOTO PacxojoMepa KpOBU
(PKD-2, Poccust) B yclnoBHsIX HCKYCCTBEHHOM JISTOYHOM BEH-
trssiud (PO-2, Poccrst). OnbIThI IPOBOJIMIIN HA HAPKOTH3H-
POBaHHBIX THOTIEHTAN-HAaTpHUeM (50 MI/KT) TTOJIOBO3PEIHIX
KoIIIKax oboero moja Maccok 1,8-4,5 kr (n=10 B kaXx10i ce-
pun). Yoapusiii 006eM (YO) perucTpupoBaIn dIeKTpoMar-
HUTHBIMH Jatankami (C-6, C-7), KoTopble HaKIaJpIBaId Ha
BOCXOJISIIIYTO YaCTh {yTH A0PTHI, 10 BBEACHHS NCTIBITYyEMO-
TO COCTMHEHMS U Ha MPOTsDKeHUH 60 MUHYT HaOTIOCHMS.
AptepuansHoe naBnenne (A L) onpenensim mpsMbIM METO-
noM JlromBrTa B COHHOM aprepui. MUHYTHBIH 00BEM Kpo-
BooOpamenus (MOK), obmiee nepudepraeckoe CormpoTHB-
nenne cocynos (OIICC), cepmeunsrii maaexc (CH) u padoty
neBoro xxenynouka (PJIK) onpenernsim ¢ momornsro pacuer-
HBIX popmyi [7].
© J1.C.bnunos, B.I1.banamos

Wzyuaemble BelecTBa BBOMIIN BHYTPUBEHHO B TeUE-
nue 2 MuayT B 0,9% pacTBOpe XJI0pH1a HATPHS MOCIIE PETH-
CTpAIMH NCXOTHBIX MTOKa3aTeNeH B 103aX, yKa3aHHBIX B TAOI.
1 m cocrapysrommx 5% ot LD, nutst Mbieii mpu BHy TprGpro-
mMHHOM BBesieHUH [2]. KOHTpONbHOW TpymIe KUBOTHBIX
nabenuposamm 5 mi 0,9% pactsopa NaCl.

B pabote ucmons3oBainu opUIMHAIEHBIN paCTBOP JIH-
nokanna runpoxiopuna («ICN ITommudapm», Poceust - amry-
b1 110 2 Mit 2% pactBopa), Tpetnunoe (JIXT-3-00) u uersep-
tryHoe (JIXT-12-02) npon3BoHbIe n10kanHa (CyOcTaHIHH,
BHII FAB, Poccus).

Pesyibrars Miccie10BaHus OJIBEPraIiCh CTATUCTHYEC-
KO 00paboTKe € UCTIONBb30BaHUEM CTaHAAPTHBIX CTATHCTH-
yeckux nakeroB nporpamm «Excel», «Statistics 5,5» st
Windows 98. JlocToBepHOCTh H3MEHEHHI TTAPaMETPOB Te-
MOJIMHAMUKH OLICHUBaIH t-KpuTepnii CThIO/ICHTA JIs 3aBH-
CHUMBIX U HE3aBUCUMBIX BBIOOPOK [1].

PE3YJIBTATBI HCCJIEJOBAHMUSA

Jlns yyera 3aBUCUMOCTH 3HaYEHUN II0Ka3aTeseH re-
MOJIMHAMHUKH OT yCJIOBUI SKCIIEPUMEHTA ITPOBE/ICHA KOH-
TPOJIbHAS CEPHS OMBITOB, B KOTOPOH Y MHTaKTHBIX KHBOT-
HBIX Ha IPOTSDKeHNU 60 MUHYT PETHCTPUPOBAIIN MTOKa3aTe-
JIU TICHTPAJIbHON U CUCTEMHON reMOJUHAMHKH (Tabum. 1).
Pe3ynbrarhl 3THX HCCIIEIOBaHUI CBUIETEIBCTBYIOT, YTO TO-
PaKOTOMHSI U HAJIO)KEHHE COCY/IMCTOTO JIaTYHKa B YCIIOBH-
SIX UICKYCCTBEHHOMW BEHTWIISIIIAH JIETKHX COMPOBOKIAIOTCS
YPEIKEHNEM YacTOThI CEP/ICUHBIX COKPAILICHNH, COXPaHSIO-
IIUMCSI Ha IPOTSDKEHUH BCETO dKcnepuMeHTa. OTMedaercst
taxoke cHmkerne yposHsI AJl, MOK, CU, PJIK, kotopsre k
KOHITy Iepro/ia HaOIIOCHNUS OBITH HMKE HCXOIHOTO yPOB-
Hs B cpenHeM Ha 20-25%. OIICC, HanpoTuB, UMEIO TEH-
JICHITUIO K BO3PACTAHHIO.

OnHOKpaTHOE BHYTPUBEHHOE BBeIeHHE TiokarHa (10
MT/KT) COIPOBOXKIACTCS KPATKOBPEMEHHON TPAaH3UTOPHOU
KapAHOTreMOJENpecCrel, BEIPAXKAIOIEHCS B 3HAYUTEIBLHOM
cHIKeHnn AJl, B yMEeHBIIIEHIH cepAeTHOT0 BEIOpoca, MOK
1 OIICC npu cTaOMITBHOCTH XPOHOTPOITHOM (DYHKITHH CepI-
1a. Yka3aHHbIE N3MEHEHHS TEeMOIMHAMHUYECKHX ITOKa3aTe-
nelt HopManusyrorest yepes 5-10 munyT. [1pu nocneayromem
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Taonuua 1.
H3menenue ocnognvix nokazamenei 2emo0UHAMUKIU HOO 0elicmeuem Jm001<auua, €20 mpemuunozco u
uemeepmu4uHozo np0u3eodubtx 6 3asucumocmu om epemenu nocjie 66edenus npenapamoe (6 Mtumax).
| |Mokasarenm Viexon BHa4eHuns nokasarenen remoguHammkun B % K ncxoay
reMoaMHaMnKu 1 5 10 20 30 60
UCC (B 1 MMH) 174114 875 8617 8219 8419 83110 8013
AL (mm pt. cT.) 122+15 92+4 9015 90+4 84+7 84+6 80110
YO (mrvkr) 1,2+0,2 10510 10718 107112 9619 101£16 98+16
1|MOK (mrvkr) 218+49 9015 92+11 89+12 7817 8010 758
ONCC (ycn. eq)| 164139 1035 100+10 104111 109+12 10614 110+£20
CU (/m2-MunH) 1,1£0,3 90+6 92+10 89+12 7817 7817 7919
PITK (rlcm-mun) | 2161244 96110 97+6 97+9 84+8 8311 83+12
YCC (B 1 MMH) 16110 9414 8817 8616 8117 7816 -
AL (mm pT. cT.) 1197 52+3* 9742 101+2 9442 96+1 -
YO (mrvkr) 1,24+0,8 84+2* 97+2 98+4 94+2 85+2 -
2|MOK (mrvkr) 19315 70+3* 87+5 9119 82+9 8316 -
OMNCC (ycn. eq)| 228+11 69+4* 121+4* 10613 10715 119+4 -
CU (n/m2:Mu1H) 1,041£0,5 69+3* 73+5* 92+4 6915 754 -
PITK (rlem-mun) | 301141 7248 87+9 95+3 89+6 81112 -
YUCC (B 1 MmH) 15512 92+2 95+3 90+2 94+5 91+4 90+3
AL (mm pT. cT.) 108+14 90+1 103+3* 109+4* 109+5* 110+5* 107+6*
YO (mrvkr) 1,2+0,1 102111 102+2 10616 124+11* 114+10 121112
3|MOK  (ms/kr) 209+30 96+6 9613 1015 112+7* 103+4* 102+6*
OnNCC (ycn. en.)| 20846 95+3 108+8 10944 10715 10243 9615
CU (r/m2-Mu1H) 1,2£0,2 90+7 9442 917 89110 9215 90+8
PITDK (rlcm-mun) | 224440 96+6 98+10 10243 105+7 10016 10118
YCC (B 1 MmH) 174+30 815 835 85+5 85+6 82+5 82+6
AL (mm prt. cT.) 11949 81+3 82+3 109+ 11 99+2 97+2 833
YO (mrvkr) 0,95+0,13 1156 135+6* 12615 10116 9915 1017
4IMOK ' (mrvkr) 165+39 97+7 11210 1058 9315 8816 8415
OMCC (ycn. en.)| 206147 85+7 75+7* 95+9 1035 10547 99+9
CU ('m2-mnH) | 0,80+0,19 9516 111+12 10419 9314 8815 75+4
PITDK (r/fem-muH) | 377438 100+11 11719 1126 10617 92+9 93+7

rzie, 1 - KOHTpOIb, 2 - mumokauH (10 mr/kr), 3 - JIXT-12-02 (4 mr/kr), 4 - JIXT-3-00 (8,3 Mr/kr), * - pa3nuaust mpu cpaBHEHHUH C
KoHTposeM poctoBepHs! pu p<0,05, HCC - yactoTa cepAeuHbIX cokpatienuit, A/l - aprepuanbHoe AaBienue, YO - yrapHbIii
06bem, MOK - munyTHBIN 00beM KpoBH, OTICC - obmiee nepuepuueckoe conporusienue cocyno, CU - cucronnueckuii

uniekc, PJDK - pabora ieBoro sxemyaouka.
HaOTIOIEHUH COXPaHSIETCs CTA0UIILHOE COCTOSTHUE IEHTPalTb-
HOM ¥ CUCTEMHOH réMOJUHAMUKHU.

I'emoanHamuueckne 3(pPEeKTh YeTBEPTUUHOTO ACPH-
Bara unokanaa JIXT-12-02 uzygamm B no3e 4 mr/xr. Yepes 5
MUHYT ociie BBeeHus cyocranmmu JIXT-12-02 ormeuann
Hebonpmoii (13-26%), Ho cTabmIpHEIH (5-60 MUHYT) Ipec-
COpPHBIN 3(EKT NPH CPAaBHEHUN C TAHHBIMH KOHTPOJILHOH
rpyrmbl. CoelMHEHNE KpaTKOBpeMeHHO yBenmmunBaio YO (Ha
20-o#t muHyTe otbITa) 1 MOK BO BTOPOI1 ITOTOBHHE TIEPHO-
Jia HaOmonenws. J{naamMuka Ipyrux mapaMeTpoB TeMOHHa-
MUKW HE OTIINYAJIACh OT TAKOBOH B KOHTPOIIE.

Buytpusennoe BBenenne JIXT-3-00 (8,3 mr/kr) He co-
MPOBOX/IAJI0CH BBIPaKEHHBIMU H3MEHEHUSIMU TEMOANHAMH-
ku. AJl, OIICC, PJIDK u CU1 nocne BBe/icHUS BELIESCTBA HE
OTJIMYAJINCH OT COOTBETCTBYIOIIUX KOHTPOJIBHBIX 3HAYCHUIL.
MOXHO OTMETUTH JIUIIb HEMPOJODKUTENbHOE (5 MUHYT)
MOBBILIEHHUE YIAPHOTO 00beMa cep/alia.

B 1ieniomM, nommyueHHbIe pe3ysIbTaThl CBUACTENBCTBYIOT O
TOM, 4TO MOIM(HUKAIHS THTOKAUHA THIPOXIIOPHUIA KAK ITyTeM
3amertieHns annoHa (JIXT-3-00), Tak 1 myTeM KBaTepHU3ALUN
aroma a3ota (JIXT-12-02) conpoBokaaeTcs He TOIBKO ITOBbI-
IICHHEM aHTHAPATMITdeCKor 3(h(heKTHBHOCTH COCANHECHUH,
HO 1 COXpaHEHHEM UX TeMOJANHAMUYECKOI O€30MTacCHOCTH.

BbIBOJbI

1. OHOKpaTHOE BHYTPUBEHHOE BBEJICHUE TPETHUHOTO
(JIXT-3-00) u uerBeptrunoro (JIXT-12-02) npon3BoaHbIx
JIMJIOKanHa He COIPOBOKIAETCS PA3BUTHEM OTPUIATEIbHBIX
XPOHO- ¥ HHOTPOITHOTO S (EKTOB.

2. Jlns 4yeTBEPTHUYHOTO MPOU3BOAHOIO JIMJOKaHA
JIXT-12-02 xapaktepHbl HEOOJBIIOH, HO CTaOMIIBHBIH ITpec-
COpHBII 3 dekT, pazBuBaromuiicss yepe3 20 MUHYT MOCIIe
BHYTPHBEHHOTO BBEICHHS, 4 TAKXKE YBEITMUCHIE MHHYTHOTO
o0bemMa KpOBOTOKA.
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I'EMOJMHAMMWYECKUE ACITEKTBI BESOITACHOCTU AHTUAPUTMUYECKOU TEPAITUU IMPOM3BOIHBIMI
JINTOKANHA
/.C.baunos, B.I1.barauios

C 11eTpI0 M3YYEHUS BIUSHIS POou3BOMHBIX uaokanHa (JIXT-3-00 u JIXT-12-02) Ha cCHCTEMHYIO U IEHTPAIEHYTO
TEMOIMHAMHUKY ITPOBE/ICHBI OTIBITHI HA HAPKOTH3UPOBAHHBIX THOMEHTAI-HATPHEM (50 MI/KT) OJIOBO3PETBIX KOIIIKax 000€ro
mroia Maccoit 1,8-4,5 xr (n=10 B ka0l ceprn). BinsiHIe HCTIBITYEeMBIX COSTMHEHII Ha TapaMeTPhI IEHTPATEHOM 1 CHCTeM-
HOW TeMOANHAMHUKH HETIOBPEKACHHOTO CEPALA HCCIIET0BATIN METOJOM MArHUTHON ()TyOMETPHH C IOMOIIBIO OTEYECTBEH-
HOro pacxogomepa kposu (PKD-2, Poccust) B ycrmoBusix HCKyccTBeHHOU Jerounor BenTwsiimu (PO-2, Poccust). YnapHsrit
00BEM peruCTPUPOBAIIH AIIEKTPOMArHUTHBIMU aTdrkamu (C-6, C-7), KOTOpble HAaKJIaAbIBaIl Ha BOCXOJISIIYIO YaCTh IyTH
A0pTHI. ApTepHabHOE IaBJICHUE ONPE/ISIISUN IPSIMBIM MeTo10M JIroiBUra B COHHO# apreprn. MUHYTHBIH 00beM KPOBOOO-
parenus, odiiee nepudepruuecKoe COPOTHUBICHUE COCYIIOB, CEPIICYHBIN MHIECKC M PadOTY JIEBOTO JKEITY/I0UKa ONPEIeIISITH
C TIOMOMIBIO pacyeTHBIX (hopMyir. M3y4yaemble BeniecTBa BBOAMIN BHYTPUBEHHO B TedeHue 2 MUHYT B 0,9% pacTBope XJIopu-
Jla HaTpHsl TI0CJIE PETHCTPALIMN HCXOIHBIX TIOKa3aresiei, KOHTPOJIILHOU IpyIIIe )KMBOTHBIX HHbermposaiu 0,9% pactop NaCl.

[TomyueHHbIe pe3yIbTaThl CBUIETENLCTBYIOT 0 ToM, 4To JIXT-3-00 1 JIXT-12-02, B cpaBHEHUH C TUIOKAUHOM, AEMOHCT-
PHPYIOT MOBBIIICHHYIO aHTHAPUTMUYECKYIO 3()(EKTHBHOCTh NIPU COXPAHEHUH I'eMOMHaMuueckoi Oe3onacHoct. OmHO-
KpaTHOE BHYTPHBEHHOE BBEJICHHE TPOU3BOIHBIX JIMJOKaWHa HE COITPOBOXK/IACTCS Pa3BUTHEM OTPHUIIATEIBLHBIX XPOHO- M HHOT-
pormrHOTO A dexToB. g JIXT-12-02 xapakTepHbl HEOOIBIONW, HO CTAOMIBHBIN MIPECCOPHBIN APPEKT, pa3BUBAIOIIHIHCS
yepe3 20 MUHYT 110CIIe BHYTPUBEHHOTO BBEICHNS, 4 TAK)KE YBEJIMUEHHE MHHYTHOTO 00BeMa KPOBOTOKA.

HEMODYNAMICALASPECTS OF SAFETY OF ANTIARRHYTHMIC TREATMENT WITH DERIVATIVES OF
LIDOCAINE
D.S. Blinov, V.P. Balashov

To study the effect of derivatives of lidocaine (LHT-3-00 and LHT-12-02) on the systemic and central hemodynamics,
the experiments were carried out on thiopental-potassium-anesthetized (50 mg/kg) mature cats of both sexes with a body
mass of 1.8-4.5 kg (n=10 in each series of experiments). Effects of the compounds under examination on the central and
systemic hemodynamics of undamaged heart were studied with the technique of magnetic flowmetry using Russia-
invented blood flowmeter (RKE-2) under conditions of mechanical pulmonary ventilation (RO-2, Russia). The stroke
volume was recorded by electromagnetic sensors (S-6, S-7) put on the ascending part of aortic arc. Blood pressure was
directly measured in carotid artery with the method by Ludwig. Minute volume of circulation, total peripheral resistance
of vessels, cardiac index, and left ventricle work were calculated using specially developed formulae. The compounds
under examination were administered intravenously over 2 minutes in saline after recording baseline indices, the saline
only was injected to control animals.

The data obtained give evidence that LHT-3-00 and LHT-12-02, as compared with lidocaine, show an increased
antiarrhythmic activity with hemodynamical safety. Single intravenous administration of lidocaine derivatives does not
lead to development negative chronotropic and inotropic effects. LHT-12-02 is characterized by a mild but stable pressor
effect developing 20 minutes later their intravenous administration and an increased minute volume of circulation.
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