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CoBpeMeHHOe aHecTe3noI0TNYeckoe NoCobMe — ITO O4EHb CIOMKHBINM NPOLLECC, MPU KOTOPOM BaXKHYIO PO/Ib UrPAET He TObKO BbICOKOKBAAUOULMPO-
BaHHbIN CMELMAANCT, TPUHUMAIOLLMIA BbICTPble M 064YMaHHbIE PELUEHMA B IKCTPEHHDIX W MAAHOBbIX CUTYaLMAX, HO M KOMMAEKC CnocoboB peLieHus
3a/a4, KoTopble BCTatoT nepes HUM. B aaHHOM 0630pe byaeT npeactaBneHa MHdopmaLmsa o Gapmakoaoriecknx npenapatax — aHecTeTUKax, Npu-
MEHAEMbIX AN BbIMOAHEHWA CMUHANLHON W 3NWAYPaJbHON aHEeCTe3nu, KOTopble NPeACTaBAeHbl B XPOHOIOTMYECKOM nopaaKe. Paccmatpusatotcs
BOMPOCHI NX NPOUCXOXKAEHUA; O TOM, KTO M306péﬂ N NPUNOKUA YCUNUA ANA UX ,u,aaneVlLuero NPUMeHEeHNA; NONIOXKUTE/IbHOIMO U OTPULATENBHOTO
B/IVAHWA BO BPEMA aHECTE3WM; NOKA3aHWI M MPOTUBONOKA3aHWIA; BbIGOPa MECTHOTO aHECTETMKA NPK PA3NNYHbIX ONePaTUBHbIX BMELIATEIbCTBAX; CMO-
coba ux BBeEeHNA; [03bl M 06 bEMA MECTHOrO aHEeCTETUKA; dusnonornyecknx adpdeKToB HelipoakcmanbHbix 610Kaa. B nocnegHve rogbl npovsowam
rnobanbHble U3MeHeHUs B papMaKoNorMYeckomM apceHase aHectesnonora. MossuANCh HoBble NpenapaTsbl A1a 60pb6bl ¢ 60/1bI0 CO 3HAYUTEbHBIM MO-
noxutenbHbiM addekTom. CoBpemMeHHble aHecTeTKM obecneunBatoT bonee aautensHoe obesbonnBatoLLee AeiCTBIUE, YeM UX NPEALIECTBEHHNUKY, He
OKa3blBaIOT 3HAUYMTENLHOO TOKCUYECKOTO 3GdEKTA, He Bbi3bIBAIOT rPy6bIX FrEMOAUHAMMYECKMX U3MEHEHWIT BO BPEMA ONEpaTUBHOTO BMELIATeNbCTBa,
061343107 He6ONbLIMM NATEHTHBIM NEPUOLOM, YTO NO3BO/AET PEKOMEH/O0BATb UX ANA CMUHAMbHOM, 3NUAYPANbHON U CNMHANBHO-3MUAYPANbHOM
aHecTesun.
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Modern anesthesia is a very complex process, in which an important role is played not only by a highly qualified specialist, making quick and deliberate
decisions in emergency and planned situations, but also a set of ways to solve the problems faced by him. This review provides information on
pharmacological drugs — anesthetics, used to perform spinal and epidural anesthesia, which are described in chronological order. The origin of
anesthetics is considered; as well as their inventors and promoters, positive and negative effects; indications and contraindications; choices of local
anesthetics for various surgical interventions; methods of their application; dose and volume; and physiological effects of neuraxial blocks. In recent
years, there have been global changes in the pharmacological arsenal of anesthesiologists. New pain management drugs with significant benefits have
emerged. Modern anesthetics provide a longer analgesic effect than their precursors, lack significant toxic effect, do not cause significant hemodynamic
changes during surgery, and have a short latency period, which allows them to be recommended for spinal, epidural and spinal-epidural anesthesia.
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C ApeBHWX BPEMEH YeNoBEeKa MHTEpecoBano HeobbAcHMMOe
ABneHne — 60/1b. MICTOPUYECKM AOCTOBEPHO M3BECTHO, YTO MOMCKM
3¢pdeKTUBHbIX cnocoboB 06e360/11MBaHMA Hauanucb yxe B 4-5 Tbica-
YyeneTuu Ao Hallew apbl.

CoBpemeHHOe aHecTe3noornyeckoe nocobue — 3T0 O4YeHb
CNOXKHBbIW MPOLLECC, NPV KOTOPOM BaKHYHO PO/ib UIPAET He TOJIbKO
BbICOKOKBA/IMOULMPOBAHHDBIN CNELManunCT, NPUHUMAIOLWMIA BbicTpble
N 064yMaHHbIE PELUEHMA B IKCTPEHHbLIX W MNAHOBbLIX CUTYaLMSX,
HO M KOMNAEKC cnocoboB pelleHus 3agad, KoTopble BCTAlOT nepes,
HUM. B gaHHom 0630pe bygeT npeactasneHa MHbopmauma o dap-
MaKO/IOTMYECKMX MNpenapatax — aHecTeTMKaXx, NMPUMEHSEMbIX Ans
BbINOMHEHWS CMMHANBHON W 3NuAypanbHOM aHecTesuu. K Benrkomy
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Since ancient times, a person has been concerned with an
inexplicable phenomenon of pain. There is a historical evidence
that searches for effective methods of pain relief began as early
as in the 4™-5" millennia BC.

Modern anesthesia is a very complex process, in which an
important role is played not only by a highly qualified special-
ist, making quick and deliberate decisions in emergency and
planned situations, but also by a range of ways to solve the
problems faced by him. This review will provide information on
pharmacological drugs — anesthetics used in spinal and epidural
anesthesia. To our great regret, until now, the “ideal anesthet-
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COMKaNEHMIO, [0 HACTOALLEro BPEMEHM TaK U He M30bpenn «uaeans-
HbIi aHECTETUKY», KOTOPbIA MOr Obl OTBEYaTb BCEM COBPEMEHHBIM
TpeboBaHWAM, NpeabABASEMbIM K NpenapaTam 419 MecTHOM aHecTe-
31K, KOTOpPbIN 061agan 6bl BbICOKOW M36MpPaTEbHOCTbIO AEWCTBMA,
KOPOTKMM NaTEHTHbIM MEepPUOAOM, ONpeaenéHHON NPOAOMKUTEb-
HOCTbIO AEMCTBMA NPU PasHbIX BUAAX MECTHOM aHecTe3nu, CUAbHbIM
aHaNbreTMyeckum 3¢GEKTOM, COCYAOCYKMBAOLMM AEACTBUEM UK
He OKa3bIBaloLWWMI AENCTBUA HA COCYAbI, MOT Bbi3biBaTb BblPaXKeHHbIM
MOTOPHBIN U CEHCOPHbIM B0K, NPUMEHATLCA B Pa3IMYHbIX 0bnacTax
XUPYPrUK, Kak B KOMBMHALMK, TaK M B Ka4ecTBe MOHOAHECTe3nH, a
TaKKe He MMeN HUKaKUX NobouHbIx adpdekTos [1, 2].

CambiM NepBbiIM MECTHbIM aHECTETMKOM fIB/IAETCA KOKaWH. Ha-
4asio MeCTHOW aHecTe3uu Bbino nofoxeHo B KOXKHOW Amepuke, rae
npou3pacTaeT KycTapHMKoBoe pacteHune Erythroxylon coca. C paBHux
BPEMEH 3TO pacTeHue 6bl10 oveHb nountaemo. MHkm (XI-XIII Beka)
KY/IbTUBMPOBANN 1 BbIPALLLMBAAN B BbICOKOFOPHbIX PaiioHaX AHZ KOK-
KOBbIM KYCTApPHWK, NCTbA KOTOPOTO COAEPKAAM KOKauH. OHM NpoBo-
AWAN onepauumK, cnepea CMa4yMBann MecTo onepaLyuu CAOHOMN, cme-
LUAHHOM C COKOM IMCTbEB KOKM (Lipp M, 1992; Lindqvist K, Sundling S,
1993; Homeroff S, 2000 v ap.).

Bnepsble B 1855 . U3y4eHMEM SIMCTLEB KOKM HaYa 3aHUMATbCA
Friedrich Gaedicke. B pe3sy/nbTate ucciefoBaHUiA OH MOMYYWA paHee
HEW3BECTHOe BELLECTBO — aNKasoua, KoKauH. Mposomkun nsydeHue
HOBOTO BELLECTBA HEMELKMI YYEHBIN-XMMUK U3 [€TTUHTEHCKOrO YHU-
BepcuteTa Albert Neimann, nocne Toro Kak 8 lfepmanuto u3 Mepy as-
CTPUICKMM cyaHOM Bbino goctasneHo 500 Kr aincTbes Koku. OH nony-
ymn B umctom Buge 0,25% ankanons v gan HaszBaHWe, ONUPAACH Ha
BELLECTBO BHYTPW PaCTEHUA KOKM, €ro aHecTe3upytolime CBOWCTBaA,
NPOABAAIOLMECA OHEMEHMEM A3blKa. B anccepTaumm Albert Neimann
«0 HOBOM OpraHWYECKOM OCHOBAHWW, COLEPXKALLEMCA B JIMCTBAX
KOKM», HanncaHHoi B 1860 r., 6bln onvcaH KOKaWH, a TaKKe ero MHo-
rorpaHHble CBOMCTBA. B 3TOM e rogy emy yAaétca yCTaHOBUTb CTPYK-
TypHyto Gpopmyny KokamHa (C H, NO,), koTopas okasanach He coBcem
BepHa. OWnBKY MCnpaBuWn ero Kosinera U3 3Tol e nabopatopum
Wilhelm Lossen B 1862 r. EMy yfanocb nonyyntb KOKauH B YUCTOM
BMAE 1 ONPeAennTb NpaBubHYto opmyny Bewectsa (C,H, NO,).

Mocne AOATUX KAMHUYECKUX UCMBITAaHUM U UCCNEeNO0BaHUM KO-
KauHa, [lOKa3aBLLUMX ero LeHHOCTb KaK fieyebHOro cpesacTsa, OH CTan
npon3BoAMTLCA KoMNaHuew E. Merck B NpombILLeHHbIX MacluTabax.

Pabotas B nabopatopun Bropubyprckoro yHusepcuteta (fep-
MaHwus), pycckuid dpusmonor n dapmakonor B.K. AHpen B 1879 r. noa-
PO6HO M3yyan xapaKkTepHble 0COBEHHOCTU KOKanHa U CTaa NepebiM B
MMpe, Kem OblI0 NOBEAAHO O er0 MECTHOM aHeCTE3VpYHOLLEM AeW-
ctBun. CBOE OTKPbLITUE OH NOAPOBHO NpeacTaBu B cTaTbe «O ¢pU3m-
0/10TMYECKOM [IeMCTBMM KOKauHa», usfaHHoi B 1880 r. B HemeLKom
Hay4yHOM KypHane «ApxuB GU3MONOTUM YENOBEKA U KMBOTHbIX». B
[aHHOW cTaTbe OblAM yKasaHbl BCE CTAaAMM M NOCNEA0BaTeNbHOCTb
HaCTYNNEHNA aHECTE3UM NOCNE UHBEKLMM MECTHOTO aHecTeTUKa: «Y
NATYLWEK KOKauH MapaiusyeT HepBHbIE OKOHYAHMA U HepBHble LieH-
TPbl, NPUYEM OKOHYAHMA YyBCTBUTENbHbIX HEPBOB B NEPBYHO OYEPEsb.
Manble f03bl NOBbIWAKT pedeKcl, 60blwmMe NoHUXKaKT (y Tenno-
KPOBHbIX), HO Mapasn3ytoLlee AeNCTBME COBEPLIEHHO TAaKOE e, Kak
370 Habnwopganock y narywek» («Pflugers Archivy», 1880 r.). B.K. AH-
pen 0b0CHOBaN BO3MOMKHOCTb NMPUMEHEHWUSA KOKaMHa y Ntogew, Kak
MEeCTHOAHECTE3MPYIOLLErO CPEACTBA, HO TONBbKO NOCNE AaNbHENLWMX
9KCNEPUMEHTOB U WUCCNEA0BaAHMI: «ABTOP XOTEN MOCTAaBUTb OMbITbI
W Ha NII0AAX, HO ApYrue 3aHATUA NOMELUasn emy, a NepeHecT ume-
tOLLMECA AaHHble Ha YenoBeKa 6e3 JanbHeWLlero sKCnepuMeHTa He
MOMKET, HO PEKOMEHAYET UCNbITaTb KOKaUH B Ka4ecTBe MECTHOAHeCTe-
3MPYIOLLEro CPeACTBa Ha NOAAX U TePaneBTMYECKOro HAa MeNaHXou-
Kax» («Pflugers Archiv», 1880 r.). CBoum uccnegosarHnem B.K. Anpen
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ic”, which could meet all modern requirements for drugs for
local anesthesia, would have a high selectivity, a short latency
period, a certain duration in different types of local anesthesia,
a strong analgesic effect, a vasoconstrictor effect or no effect
on blood vessels, could cause a pronounced motor and sensory
block, be used in various fields of surgery, both in combination
and as monoanesthesia, and also without side effects, has not
been invented [1, 2].

Cocaine proved to be the very first known local anesthetic.
Local anesthesia began in South America, where a tropical shrub
Erythroxylon coca grows. Since ancient times, this plant has been
deeply revered. The Incas (XI-XIlI centuries) cultivated the Andes
cocci bush in the highlands, the leaves of which contained co-
caine. Before surgery they first moistened the operation site with
saliva mixed with juice of coca leaves (Lipp M, 1992; Lindqvist K,
Sundling S, 1993; Homeroff S, 2000, etc.).

For the first time in 1855, Friedrich Gaedicke began to study
coca leaves. As a result of research, he received a previously un-
known substance — the alkaloid cocaine. The German chemist
from the University of Gottingen, Albert Neimann, continued to
study the new substance, after 500 kg of coca leaves were de-
livered to Germany from Peru by an Austrian ship. He received
0.25% pure form of alkaloid and named it taking into consider-
ation the substance inside the coca plant with anesthetic prop-
erties, manifested by numbness of the tongue. In 1860, Albert
Neimann’s dissertation “On the New Organic Base Contained in
Coca Leaves” described cocaine and its numerous properties. In
the same year, he managed to establish the structural formula of
cocaine (C,;H, NO,), which turned out to be not entirely correct.
The mistake was corrected by his colleague Wilhelm Lossen from
the same laboratory in 1862. He managed to obtain cocaine in its
pure form and to determine the correct formula of the substance
(C17H21NO4)'

After lasting clinical trials and studies of cocaine, which
proved its value as a therapeutic agent, it started to be manufac-
tured by E. Merck on an industrial scale.

Working in the laboratory of the University of Wirzburg
(Germany), the Russian physiologist and pharmacologist V.K. An-
rep in 1879 studied the characteristics of cocaine in detail and
turned out to be the first in the world to describe its local an-
esthetic effect. He presented his discovery in detail in the paper
“On the physiological action of cocaine” published in 1880 in the
German scientific journal “Archives of Human and Animal Physi-
ology”. In this article, all the stages and sequence of the onset of
anesthesia after an injection of local anesthetic were listed: “In
frogs, cocaine paralyzes the nerve endings and nerve centers, and
the endings of the sensory nerves in the first place. Small doses
increase reflexes, large doses inhibit them (in warm-blooded an-
imals), but the paralyzing effect is exactly the same as the one
observed in frogs “(Pflugers Archiv, 1880). V.K. Anrep justified the
use of cocaine in humans as a local anesthetic, but only after fur-
ther experiments and research: “The author wanted to carry out
experiments on humans, but other activities prevented him from
doing so, and he could not transfer the available data to a person
without further experiment, but recommended to try cocaine as
a local anesthetic in humans and therapeutic agent in melanchol-
ic people” (Pflugers Archiv, 1880). With his research V.K. Anrep
pushed the development and application of local anesthesia in
other areas of medicine, such as surgery, dentistry, traumatology,
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NOATONKHYA K pa3paboTKe U NPUMEHEHMUI0 MecTHoro obesbonmsaHus
B ApYrux 061acTax MeAMLMHbI, TAKUX KaK XMPYprys, CTOMaTonorua,
TpaBmatonorusa, opranbmonornsa (Kauaypos UH, Koller C, Jellinek E,
1884; Halsted W,1884; /lykawesuy AWM, 1885; Reclus P, Schleich C,
1889-1892; Bier A,1898; Braun H, 1903-1905; Fischer G,1911; Boii-
Ho-ficeHeukuit B, 1915; BuwHesckuin AB, 1922; HOauH CC, 1925;
Baiicbnar CH, 1925 u ap.).

BblN0 NPOBEAEHO MHOXECTBO MCCNEA0BaHUIA O CBOMCTBAX KO-
KauHa, cnocobax v nyTax BeeaeHWA. MHorue yuyéHble TOro BpemeHu
NPOBOAMAM IKCMEPUMEHTBI Ha cebe.

B 1885 r. 6bina NpoBeaeHa nepsaa HempegHaMepeHHas 3nu-
ZlypanbHasa aHecTesusa. AMepuKaHckuid Hesposor J.L. Corning, aenas
MHBEKLMIO KOKaHa MEXAy OCTUCTbIMM OTPOCTKaMW, OTMETUA Mno-
ABNEHME Y NaLMeHTa OHEMEHUs («OAepeBEHEHMA») HUKHMUX KOHEeY-
HocTei. [lo cux nop UAET NoseMuKa, bblia M 3TO CMUHAMbHAA UK
anuaypanbHasa aHectesus. [eno 8 Tom, 4To KOpHWHT BBOAMA A03Y B
BOCEMb pa3 60AbLUYIO, YeM Ty, KOTOPYHO B NOC/AeAyoLLEeM BBOAWA AB-
ryct bup npv cnMHanbHOW aHeCTe3uu, NaTeHTHbIN Nepuog bbin aaun-
Te/IbHbIM M ypoBeHb 610Ka Bbl1 HU3KKMM. TaK YTo B0/bLLE AAHHBIX, YTO
KOpHWHI NpoBEN cnyyailHO anuAaypanbHyo aHectesuto. MTtorn atoi
aHecTe3nmn UM onucaHbl M onyb6ANKOBaHbI B HAy4YHOM ypHane «New
York Medical Journal».

MpUMeHEHME KOKauMHA AN MECTHOM aHecTesuu bblno He Ta-
KM 6e306nauHbiM. Mcnonb3oBanucb 6onblune [03bl aHECTETUKA,
PacTBOPEHHOrO B BOAe B KOHUeHTpauuu 4-20%. IT0 HeMUHyemo
NPUBOAWO K Tpareauam — rmbesn NaLMeHToB, Tak Kak MPUMEHeHWe
KOKanHa B 60NbWMX [03aX NPUBOAMIO K Pa3BUTUIO BbIPaXKEHHOO
ToKcuyeckoro addekTa. Mpumep 3TOro — cMepTb NaLMEHTKM XMpypra
C.M. KonomHnHa nocne onepaumun no NOBOAY A3Bbl NPAMOWV KULLKK,
npoBesEHHOMN NOA MECTHOW aHecTe3vel PacTBOPOM KOKauHa B fo3e
1,44 1, v nocneaytoliee camoybuiMCTBO CaMmoro Bpaya OT Yrpbi3eHWi
cosecTu. A.B. Opsios B 1887 r. onyb6a1KoBan cTaTbto «HeCKONbKO CNOB
0 MeCTHOM aHecTe3nmn CONAHOKMCIbIM KOKauHoM», rae Bbino obocHo-
BaHO NPUMEHEHWE ANA aHeCTe3MKU PacTBOPA KOKaMHa B MasibiX KOH-
LIeHTpaLmAX, KoTopble byayT AOCTaTOUHbI ANA NPOBEAEHNS OnepaLLmii
1 He ByayT 06134aTb TOKCMYECKUM LENCTBMEM.

9 fekabps 1890 r. TepanesT, AeKaH MeAULMHCKOTO YHUBEPCUTE-
Ta r. Kuna H.l. Quincke nposén 6onbHoMy ruapouedanvein pebEHry
TaHcy M. nyHKUMO cy6apaxHOMAAAbHOTO NPOCTPAHCTBA HUXKE TPeTbe-
ro NOACHUYHOTO NO3BOHKA MO0V METaNNYecKol urnoi. B pesynbra-
Te 3TOM NYHKUMM BblN0 BbIBEAEHO 3 CM® CMMHHOMO3TOBOW KUAKOCTH.
Yepes Tpu AHA 6bino BbiBegeHo 10 cm® 1 ewwg Yepes Tpu aHa 5 cm®
CMMHHOMO3roBOM XUAKOCTU. laHc M. BbI3gopoBsen 1 6bin BbINUCaH U3
KAnHKMKK. H.I. Quincke Take npu ntOMOanbHOW NYHKLMKU U3MeEPAN
JIMKBOPHOE AaB/ieHne W NPOBOAWMA aHANU3 CMMHHOMO3TOBOMN KUA-
KOCTU Ha cofeprKaHue 6enka, KoTopoe OKa3anoch NOBbILEHHbBIM, YTO
[1ano NpaBo NPeANONOKUTb Hanume y 60NbHOT0 CePO3HOr0 MeHUH-
ruta. [laHHOe OTKpbITME Jano TONYOK ANA Pa3BUTUA CIMHHOMO3FO-
BOM aHecTe3suu. CywectsyeT HPopmaumsa, yto Routier ns dpaHuum
u Wynter 13 AHIUM BbINOHUAM AaHHYIO NpoLeaypy A0 HEro, HO WX
paboTbl He 6bIN U3BECTHBI OOLLLECTBEHHOCTY.

B 1890 . K.L. Schleich npoBén akcnepumeHT 1 gokasasn, uto Npu
fobasneHnn 0,05% pactBopa NOBApPEHHOM CONMM aHecTesupyloLlee
[leCTBME KOKauMHa 3HauuTeNbHO BO3pacTaeT. B pdanbHelwem um
6b110 NPOBEAEHO MHOXECTBO OMEepPaLil C NPUMEHEHUEM KOKauHa, B
TOM YWCIe amNyTaLMKM KOHEYHOCTEN 1 yaaneHve rasa.

B 1892 r. cMHTETUYECKMM NYTEM OblN NONYYEH TPOMOKAWH, 40
storo B 1891 r. 370 BeLecTBO OTKpbIA Giesel. TponokanH npumeHancs
4NA MeCTHOW aHecTe3ann. OH 0613431 TOKCMYeckum apdekTom B 8 pas
MeHbLLE, YeM KOKaWH, Y4TO ABNANOCH NPEUMYLLECTBOM NPU UCMONb-
30BaHWM 419 CTMHHOMO3r0BOM aHecTe3nn. CBOE NPUMEHEHME OH Ha-
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ophthalmology (Katsaurov IN, Koller C, Jellinek E, 1884; Halsted
W, 1884; Lukashevich Al, 1885; Reclus P, Schleich C, 1889-1892;
Bier A, 1898; Braun H, 1903-1905; Fischer G, 1911; Voino-Yase-
netsky VF, 1915; Vishnevsky AV, 1922; Yudin SS, 1925; Vaysblat
SN, 1925, etc.).

There have been many studies conducted on the properties
of cocaine, methods and routes of administration. Many scien-
tists of that time conducted experiments on themselves.

In 1885, the first unintentional epidural anesthesia was
administered. American neurologist J.L. Corning, while injecting
cocaine between the spinous processes, noted the patient’s ap-
pearance of numbness (“stiffness”) of the lower limbs. There is
still controversy whether it was spinal or epidural anesthesia. Ac-
tually, Corning administered a dose eight times higher than that
subsequently administered by August Bier in spinal anesthesia;
the latency period was long and the block level was low. There-
fore, there is more evidence that Corning accidentally performed
an epidural anesthesia. The results of this anesthesia were de-
scribed by him and published in the scientific journal “New York
Medical Journal”.

The use of cocaine for local anesthesia was not so easy.
Large doses of anesthetic dissolved in water at a concentration
of 4-20% were used. This inevitably led to tragedies — the death
of patients, since the use of cocaine in large doses led to the de-
velopment of a pronounced toxic effect. Death of the surgeon S.P.
Kolomnin’s patient after surgery for a rectal ulcer, carried out un-
der local anesthesia with a solution of cocaine at a dose of 1.44
g, was an example. Later on the doctor committed a suicide out
of remorse. In 1887 A.V. Orlov published an article “A few words
about local anesthesia with cocaine chloride”, which justified
the use of a solution of cocaine for anesthesia in small concen-
trations, which would be sufficient for operations and not have a
toxic effect.

On December 9, 1890 a physician, dean of the Medical
University of Kiel H.l. Quincke punctured the hydrocephalous
child, Hans P, in the subarachnoid space below the third lumbar
vertebra with a hollow metal needle. As a result of this punc-
ture, 3 cm? of cerebrospinal fluid were removed. Three days lat-
er, 10 cm? of cerebrospinal fluid were removed and after anoth-
er three days, 5 cm? of cerebrospinal fluid were also removed.
Hans P. recovered and was discharged from the hospital. H.I.
Quincke also measured cerebrospinal fluid pressure during lum-
bar puncture and analyzed the cerebrospinal fluid for protein
content, which turned out to be increased. These findings al-
lowed to assume that the patient had a serous meningitis. This
discovery gave impetus to the development of spinal anesthe-
sia. There is information that Routier from France and Wynter
from England performed this procedure even earlier, but their
work was not known to the public.

In 1890 K.L. Schleich conducted an experiment and proved
that when a 0.05% sodium chloride solution is added, the anes-
thetic effect of cocaine is significantly increased. Later, he per-
formed numerous operations using cocaine as an anesthetic, in-
cluding amputation of limbs and removal of an eye.

In 1892, tropocaine was synthetically obtained; before that,
in 1891, this substance was discovered by Giesel. Tropocaine was
used for local anesthesia. It had a 8 times less toxic effect than
cocaine, which was an advantage when used for spinal anesthe-
sia. It was in use until the 30-ies of the 20" century, then its use
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xogmn 8o 30-x rogoB XX BeKa, fanee ero ucnosib3osaHue 6bino npe-
KPaLLEHO BBMAY BbIPaXKEHHOTO Pa3ApaKatoLLEero 4eNCTBUA HA TKaHMW.

B 1894 r. Von Ziemssen npeanoXua MCcnonb3osaTtb NyHKUMIO
cyb6apaxHOMAANbHOTO MPOCTPAHCTBA A1 BBEAEHWUA JIEKAPCTBEHHbIX
npenapatos. B 1897 r. BbixoauT KHMra H. Braun «06nactHas aHecTe-
31 KOKaNHOMY.

16 asrycta 1898 r. xvpypr A. Bier, BocnutaHHMK ®pugpmxa
Asrycta ¢oH Icmapxa, 4yepes3 MOACHUYHbLIA MPOKOA BBEN MHTpaTe-
KanbHo 1,0 mn 0,5% pacTBopa KOKawmHa, YTO, HEMPEMEHHO, Coael-
cTBOBaNO He360n1e3HEHHOMY NO KPUTEPUAM CMIMHAMIbHON aHeCTe3nn
pe3euMpoBaHMIO MOPAXKEHHOTO TyOEPKYNE30M rONIEHOCTOMHOIO Cy-
ctaBa [3]. MyHKuMs Bbina BbINOAHEHA NOMOW METANIMYECKON WO
KBuHKe ¢ maHapeHom. C H.l. Quincke oH HakaHyHe 0bcCyKaan BoO3-
MOHOCTb BBEIEHMA KOKaUHA B CMMHHOMO3FOBOW KaHa U NONY4YEHUA
npy 3TomM aHecTesupytowwero apdekta. B nocneayrowem mm 6biio
BbINO/IHEHO eLLE NATb OrnepaLmii c BBeAeHUEM B CMMHHOMO3IOBOW Ka-
Han 0,5%-1,0% BoaHoro pacteopa KokauHa B konunyectse 3,0 mn. Bee
onepaTUBHble BMeLLaTeNbCTBa NPoLwin 6e3601e3HeHHO.

24 asrycta 1898 r. AsrycT bup 1 ero accucteHT ABryct Xunbae-
GpaHAT camm Ha cebe ucnbiTanu AencTene CNMHHOMO3IOBOW aHecTe-
3umn [3]. A. XvunbgebpaHAT NPOBEN NYHKUMIO Cy6apaxHOMAANbHOMO
npocTpaHcTBa cBoemy Konnere A. bupy. bbina nonbitka Beectn 0,5
mn 1,0% pactBopa KOKanHa, HO NpoLiesypa He YBEHYANaCh YCNEXOM:
oTMeYanacb 60/b, MPPAAUMPYLLAA B HUMKHIO KOHEYHOCTb. TaKke
OblNN TEXHWUYECKME TPYAHOCTU — He BblI0 repMETUYHOTO CoeamHe-
HWA WNpWLA C NAaBUNbOHOM NMYHKLMOHHOW WIbl, 4TO MPUBENO K U3-
ObITOUHOMY UCTEUYEHWIO IMKBOPA. 3TO OblN NepBbI B UCTOPUK Cy4ait
HeyaasLencs CMMHHOMO3roBOM aHecTesmu. MoTtom ABrycT Bup npo-
BEN CNMHHOMO3rOBYIO aHecTe3uto ABrycty XunbaebpaHty [3]. Cnux-
HOMO3roBas aHecTe3us Obifa BbINOAHEHA ycnewHo. OHU noapo6bHo
OMM1Ccanu TeYEHNe aHecTe3nn 1 eé 0cObEHHOCTU: BPEMSA HACTyNAeHUA
CEHCOPHOro, MOTOPHOTO 6/10Ka, YPOBEHb aHA/Ibre3nn, Kak NpPOXoauT
perpecc aHecTe3nn, a TaKKe BCE OC/IOKHEHMA CMTMHHOMO3TOBOM aHe-
CTe31K, KOTOpble OHM Ha cebe ucnbITann. B TeueHne HECKObKMX AHEN
y 0boux nccnegosateneit 6ol CUHAPOM NOCTMYHKUMOHHOM roON0BHOM
6051, a y A. XunbgeH6paHTa 6blIM CUMNTOMbI aCENTUYECKOTO MEHWUH-
rvTa (LWwndman E.M. CTo neT ronosHoii 6onu. Metposasoack, 1999 r.
72 c.). B T0 Bpemsa 418 NPUroTOBAEHWA PAcTBOPa KOKaMHa MCMo/b30-
Bau BogonposoaHyto soay (K0amH C.C. CnMHHOMO3roBas aHecTesuA.
McTopmA OCHOBAHMA, TEXHUKA U KAMHMYECKAn OLEHKA MeToAa U ero
npumeHeHus. Cepnyxos, 1925 . 345 c.). HecmoTps Ha cBOE 6one3HeH-
Hoe cocTosiHMe A. XuabaeHbPaHT Ha cneayowmin eHb NPOAOKUA
paboTy B onepaumoHHoN. Kak oH cam notom nucan: «4yBcTBO foAnra
3aCTaBMNO NPOAO/MKUTL PaboTy B onepauyoHHoW». CBon Habnoae-
HWA NPW NPOBEAEHUN CMMHHOMO3rOBOV aHecTe3nmn Ha cebe, HO Tak-
e ny 6 naumeHTos, A. bup ornacun B «HemeuKom xupypruyeckom
KypHane». B gaHHOM KypHane 6bi10 0603HAYEHO, YTO OMMCAHHBIN
cnocob 06e36011BaHMA A3ET BO3MOKHOCTb 6€3601e3HEHHO NPOBO-
[OWTb KPYMHbIE XMPYPrMYeckue onepauum B HeObXoaMMoi Yactv Tena
60/1bHOr0. A. BUpOM OTMEYEHbI ABa CePbE3HbIX M BaXKHbIX BbIBOAA,
KOTOpble He MOTePA/IM CBOK aKTya/lbHOCTb 40 CUX MOP: CMMHHOMO3-
roBas aHecTe3ns MOXKET ObiTb BbIMOJHEHA TO/bKO MOCNE TOro, Kak
6bln1a NOAYYeHa CNIMHHOMO3rOBas XUAKOCTb U TO, YTO NPUYMHOM Mo-
CTMNYHKUMOHHOM ronoBHOW 6011 ABNAETCA NoTeps CMMHHOMO3FOBOW
KMAKOCTU. ABrycT BUp cYUTaEeTCA OTLLOM CMMHHOMO3rOBOM aHeCTe3nN
[3]. Cam y4€HbIlt Bbln NPOTUBHUKOM NPUMEHEHUA 3Toro Buaa obesbo-
NIMBaHUA Y NIOAEN, TaK KaK CYMTaN, YTO AaHHbIN BUL aHECTE3WM ewwé
HeZOCTaTOYHO M3YYEH, U YTO HO/bLIOE KONMYECTBO OCNOKHEHWUM, KO-
TOpble CONPOBOXAAIOT AAHHbIN METOA, He NO3BONAET UCMO/Ib30BaTb
€ro B LUMPOKOW NpaKTUKe: «fl He cunTalo onpaBAaHHbIM NoA06HbIe
OMbITbl HA YENOBEKE, HEODXOAMMbI Ja/IbHEMLIME SKCNEPUMEHTbI Ha

was discontinued due to the pronounced irritating effect on the
tissues.

In 1894, Von Ziemssen proposed using puncture of the
subarachnoid space for the administration of drugs. In 1897 H.
Braun’s book “Regional anesthesia with cocaine” was published.

On August 16, 1898, surgeon A. Bier, a student of Friedrich
August von Esmarch, through a lumbar puncture intrathecally in-
jected 1.0 ml of 0.5% cocaine solution, which certainly contribut-
ed to the painless (according to the criteria of spinal anesthesia)
resection of the ankle joint affected by tuberculosis [3]. The punc-
ture was performed with a hollow metal Quincke needle with a
mandrel. Shortly before this he discussed with H.l. Quincke the
possibility of injecting cocaine into the vertebral canal and at
the same time obtaining an anesthetic effect. Subsequently, he
performed five more operations with the injection of 0.5%-1.0%
aqueous solution of cocaine in an amount of 3.0 ml into the ver-
tebral canal. All surgical interventions were painless.

On August 24, 1898 August Bier and his assistant August
Hildebrandt experienced the effect of spinal anesthesia on
themselves [3]. A. Hildebrandt performed a puncture of the sub-
arachnoid space in his colleague A. Bier. An attempt was made
to inject 0.5 ml of a 1.0% solution of cocaine, but the procedure
was unsuccessful as there was pain radiating to the lower limb.
They were also facing technical difficulties, as there was no tight
connection of the syringe to the pavilion of the puncture needle,
which led to excessive leakage of cerebrospinal fluid. This was
the first ever case of failed spinal anesthesia. Then August Bier
performed spinal anesthesia on August Hildebrandt [3]. Spinal
anesthesia was performed successfully. They described in detail
the course of anesthesia and its features: the time of the onset
of sensory and motor block, the level of analgesia, the regres-
sion of anesthesia, as well as all complications of spinal anes-
thesia that they experienced themselves. For several days, both
researchers had post-puncture headache syndrome, and A. Hil-
debrandt had symptoms of aseptic meningitis (Shifman E.M. One
hundred years of headache. Petrozavodsk, 1999, 72 pp.). At that
time, tap water was used to prepare a solution of cocaine (Yudin
S.S. Spinal anesthesia. History of the foundation, technique and
clinical assessment of the method and its application. Serpukhov,
1925, 345 pp.). Despite his sickliness, A. Hildenbrandt continued
to work in the operating room the next day. As he later wrote:
“A sense of duty made me continue to work in the operating
room”. A. Bier described his observations during spinal anesthe-
sia on himself and six of his patients in the German Surgical Jour-
nal. In this journal it was indicated that the described method of
anesthesia makes it possible to painlessly carry out large surgi-
cal operations in the required part of the patient’s body. A. Bier
made two serious and important conclusions, which have not lost
their relevance until now: spinal anesthesia can be performed
only after cerebrospinal fluid has been obtained, and the cause
of post-puncture headache is loss of cerebrospinal fluid. August
Bier is considered the father of spinal anesthesia [3]. The scien-
tist objected to the use of this type of anesthesia in humans, as
he believed that it was still insufficiently studied, and that a large
number of complications that accompany this method, did not
allow its use in wide practice: “I don’t think such experiments on
humans are justified, further experiments on animals are need-
ed..”. Long before that N.I. Pirogov, a Russian surgeon and sci-
entist, conducted experiments with the introduction of diethyl

435



Yamshchikov ON et al Anesthetics for neuroaxial blocks

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

JKMBOTHBIX...». 334010 40 3T0ro H.W. Mnporos, pycckuii Xmpypr u yyé-
Hbli, NPOBOAMA KCNEPUMEHTbI C BBEAEHWEM AN3TUNO0BOrO 3dupa B
cybapaxHomzanbHoe NpocTpaHcTBo. K coxanenuto, abup npu nHTpa-
TeKaNbHOM BBEAEHUM He OKa3bIiBa/l aHECTE3UPYHOLLETO AEUCTBUS.

B 1900 r. N. Racoviceanu-Pitesti n3 PymbiHUM 06bsABMA 06 UC-
Nnonb30BaHUM cybapaxHOMAANbHOMO BBEAEHMA OMMATOB Ha Npume-
pe pacTBopa KOKanHa C MOPOUHOM MpW PasNUYHbIX XMPYPrUYEeCKUX
onepauusx. JaHHble HabaoaeHWA Bbln NpeACcTaBAEHbI HA KOHrpecce
xupypros B Mapuke.

B 1900 r. H. Braun B 3KcnepuMeHTe NoKasan, YTo npu fobasne-
HUW afipeHannHa K pacTBOpPY KOKavHa NMPOUCXOAUT yBENUYEHNe Npo-
[O/MKUTENbHOCTY aHecTesum [4].

B 1900 r. xvpypr A b. 3enbfosuny ctan nepsbiM B Poccum, KTo
NPUMEHUN CMMHHOMO3TOBYIO aHECTE3MI0 C UCMOAb30BaHNEM KOKa-
Ha NPU ONEPATUBHBIX BMELIATENbCTBAX Y TMHEKONOTMYECKMX BO/TbHbIX
[3].

J. Sicard v F. Cathelin HesaBMcMMO Lpyr OT Apyra BbINOJAHUAN Ka-
yZanbHyto aHectesuto v B 1901 r. onmcanu v onybavKoBanm pesynsra-
Tbl BEAEHMA aHeCTETUKOB Yepes hiatus sacralis.

B 1901 r. A. Katawata 13 AinoHMu npu go6aBneHUN K pacTBOpy
MECTHOTO aHeCcTeTUKa OMMOMAHOTO aHanbreTMka mopduHa noayunn
Xopowwuit 06e3bonusatoLmin 3GGEKT y NALMEHTOB C LOPCANTUEN.

YunTbiBas NobouyHble 3QPEKTbl KOKaMHa, TakMe Kak, TOKCuue-
CKOE AeiiCTBMe M CNOCOBHOCTb BbI3blBaTb HAPKO3aBUCUMOCTD, a TaK:Ke
BbICOKYIO CTOMMOCTb NpenapaTta, NPOAOAKaANUCh MOWUCKU NO cO3Aa-
HUIO HOBbIX 60/1ee 6e30MacHbIX U AelleBblX KOKaMHOMOAOBHbIX npe-
NapaToB A/191 MECTHOW aHeCcTe3nu.

B 1903 r. ppaHLLy3cKmMii XuMKK E. Fourneau oTKpbln cToBauH. CTo-
BaWH AB/IAETCA C/I0XKHbIM 3GUPOM HEH30MHOM KUCAIOTbI M MPONUA0BO-
ro CrvpTa C 3aMeLLEeHNEeM YINEKUCIONO paavKana amMaHOM rpynnoi.
Mo aHecTe3upyHoLLLEH CUNe CTOBAWUH B 2 pasa ycTynan KOKauHy, Ho bbin
MeHee TOKCMYHbIM npenapaTtom. Chaput nposén 50 cnMHHOMO3roBbIX
aHecTe3ni cToBaMHOM M 7 mas 1904 r. coobwmn o pesynbTaTax AaH-
HOTO UcCNeaoBaHuA. NMpUMeHeHWe CTOBaNHa B KOHUEHTpaLMK 1-2 mr/
M1 IPUBOAMAO K MECTHOMY Pa3fipakatoLemy AeNCTBUIO, YTO OrpaHu-
4nBano ero ucnosnbosaHue. T. lonescu NPoBoAMA BbICOKYHO, Ha YPOB-
He LUeMHbIX CErMeHTOB NO3BOHOYHMKA, CTMHHOMO3TOBYIO aHECTe3uio
ctoBanHom. B Poccum C.C. FOguH ucnbitan ctosanH pupmbl «Poulency»
NpW CIMHHOMO3rOBOM aHECTE3UM U OTMETUA Er0 FEMONUTUYECKUI -
dexT.

C 1892 r. HemeLKUIA XxuMuK A. Einhorn 3aHMManca NoMcKkom Ho-
BOrO MeCTHOrO aHecTeTHKa. [laToi, Korga MUp y3Han 0 HOBOM aHecTe-
TUKe — HOBOKaWHe, NPUHATO cunTaTb 27 HOABPA 1904 r. B 3TOT AeHb A.
Einhorn nonyuun nateHT Ha «Cnocob nonyyeHus adpupoB ankammHa
napa-aMMHOBEH30MHOM KUCIOTbI». MpuobpeTéHHOe BELLeCTBO OH
Ha3Ba/n NpoKauHa rmapoxnopua. Cam aBTop eLLé He 3Han, YTO OH OT-
Kpbl/1 HOBbIN MEeCTHbIV aHecTeTuK. A. Einhorn oTmeTun: «3pHcT PypHo
06Hapykun B 1904 r. ycrnewwHyto 3ameHy KOKauHy, Ha3blBaemylo CTo-
BauH. Ho a ynyywmn sto u nonyyumn 8 1905 r. HOBbIM 3aMEHUTENb KO-
KauHa. Al xoTen aaTb MOemy OTKPbITUIO TOPrOBOe Ha3BaHUE «HOBOKaA-
WH», TO €CTb HOBbIV KOKanH». C 1906 r. B NPOMbILINEHHbIX MaclTabax
NpoKanHa rMApPOXN0pUA MoA Ha3BaHWEM HOBOKAaWUH MPOM3BOAWACA
KomnaHuelt «Hoechst». HOBOKauH cUMTaeTCA «30/10TbIM CTAaHAAPTOMY
Cpesyn MeCTHbIX aHEeCTETUKOB, TaK KaK ero TOKCUYecKuii n obesbonu-
BatoLWMii 3POEKT NPUHANM 33 eAuHMLY, U BCe 3OdEKTbI U3BECTHBIX
MECTHbIX aHECTETUKOB CPABHMBAIOT C HOBOKaWHOM [5]. MpumeHeHue
HOBOKaWHa A1 3NUAypanbHON aHECTE3UM He MOJYYMIO LUMPOKOTo
NPUMeHEHWA U3-33 AAWUTENbHOTO NaTEHTHOTO Nepuoga U KOPOTKOro
aencrema. C Lenblo NOBbLIWEHWA NPOAOIKUTENBHOCTU AENCTBUA HO-
BOKaMHA K PaCTBOPY MECTHOTO aHeCTETUKA NPUBABAANMN afipeHANVH U
6vKapboHaT HaTpusA. B HacTosLLee BpemMA HOBOKaWUH He NpUMeHseTcs
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ether into the subarachnoid space. Unfortunately, ether, when
administered intrathecally, did not have an anesthetic effect.

In 1900, N. Racoviceanu-Pitesti from Romania announced
application of subarachnoid opiates administration, such as a
solution of cocaine with morphine, in various surgical operations.
These observations were presented at the Congress of Surgeons
in Paris.

In 1900, H. Braun experimentally showed that adding adren-
aline to a cocaine solution increases the duration of anesthesia
[4].

In 1900, the surgeon Ya. B. Zel'dovich became the first in
Russia who applied spinal anesthesia with the use of cocaine
during surgical interventions in gynecological patients [3].

J. Sicard and F. Cathelin independently performed caudal
anesthesia, and described and published the results of the ad-
ministration of anesthetics through the hiatus sacralis in 1901.

In 1901, A. Katawata from Japan added an opioid analgesic,
morphine, to a solution of a local anesthetic and obtained a good
analgesic effect in patients with dorsalgia.

Taking into account the side effects of cocaine, such as its
toxic action and the ability to cause drug addiction, as well as
the high cost of the medication, searches for the new, safer and
cheaper cocaine-like drugs for local anesthesia were continued.

In 1903 the French chemist E. Fourneau discovered
Stovaine. Stovaine is an ester of benzoic acid and propyl alcohol
with the substitution of the carbonic radical by an amide group.
In terms of anesthetic power, stovaine was twice inferior to co-
caine, but less toxic. Chaput performed 50 spinal anesthesia
with stovaine and reported the results of his study on May 7,
1904. Application of stovaine at a concentration of 1-2 mg/ml
produced a local irritant effect, which limited its use. T. lones-
cu performed spinal anesthesia with stovaine at higher level: at
the cervical segments of the spine. In Russia S.S. Yudin tested
Poulenc’s stovaine during spinal anesthesia and noted its hemo-
lytic effect.

Since 1892, the German chemist A. Einhorn has been look-
ing for a new local anesthetic. The date when the world learned
about the new anesthetic — novocaine, is considered to be No-
vember 27, 1904. On this day A. Einhorn received a patent for
“A method for producing alcamine esters of para-aminobenzoic
acid”. He named the acquired substance procaine hydrochloride.
The author himself did not yet know that he had discovered a
new local anesthetic. A. Einhorn noted: “In 1904 Ernst Fourneau
discovered a good substitute for cocaine called stovaine; but | im-
proved it and got a new substitute for cocaine in 1905. | wanted
to give my discovery the trade name “novocaine”, that is, new co-
caine”. Since 1906, procaine hydrochloride called novocaine has
been produced commercially by Hoechst. Novocaine is consid-
ered the “gold standard” among local anesthetics, since its toxic
and analgesic effects was taken as a unit, and all the effects of
known local anesthetics are compared with novocaine [5]. Novo-
caine is not widely used for epidural anesthesia due to the long
latency period and short action. In order to increase the dura-
tion of action of novocaine, epinephrine and sodium bicarbonate
were added to the local anesthetic solution. Currently, novocaine
is not used for neuraxial blocks, since more effective local anes-
thetics have appeared thereafter, but novocaine is still a break-
through in the field of medicine and is currently widely used in
clinical practice.
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[ANA NpoBeAeHUs HelpoaKcuanbHblx 610Kag, Tak Kak noasuauncs 6o-
nee 3pPeKTUBHbIE MECTHbIE AHECTETUKM, HO HOBOKAMH BCE Ke ABNA-
€TCA NPOPbLIBOM B 06/1aCTV MeAMLMHbBI M B HacTosALLee Bpems obLwmnp-
HO MPUMEHSETCA B KIMHWUYECKOW NPaKTUKe.

B 1907 r. A. bapkep gna peryanMpoBaHUA pacnpocTpaHeHWA CeH-
COpPHOro 610Ka NPM BbINOHEHWUM CMIMHANBHOW aHECTE3UM NPEASIOKUA
MCMONb30BaTb rMnepbapuyeckne PacTBOPbl MECTHbIX aHECTETUKOB.
OHM CTaNM LWMPOKO NPUMEHATLCA NPU CMMHANBbHOM aHecTe3nn ¢ 1946
r. nocne pabot K. Agpuanu n [ PomaH-Bera, Kotopble ncnonb3oBa-
2V ANA NONYYEHUA CeN0BUAHOTO 60K TAMKENDIN PACTBOP MECTHOTO
aHecTeTuKa.

B 1927 r. Pitkin npegnoxun fobaenATb Kpaxman K obesbonu-
Batowemy pactsopy. Kpaxman 3agepkuBan BcacCblBaHWE MECTHbIX
QHECTETUKOB M, TEM CaMbIM, YBEAMYMBAN MNPOAOIKUTENBHOCTL UX
nelcTeuA.

C 1932 r. cTanu ncnonb3oBaThb TeTPaKaWH (AMKaWH) — 3CTEPHbIN
MECTHbIN aHECTETUK C A/IMTENbHbIM IaTEHTHbIM nepuogom — 20-30
MUHYT 1 AAnTenbHbIM aevicteuem — 150-180 muHyT. BeeaeHue Te-
TpaKauHa B KOHLEHTpauMM 3 Mr/MA B anNuAaypanbHoOe NpoCTPaHCTBO
NMo3BOAWAO [06WUTLCA XOPOLLEero aHecTeanosnorMyeckoro sdoekra,
[OCTaTOYHOrO ANA NPOBEAEHUA OMNepaTMBHbLIX BMellaTenbcTs. B.G.
Covino onncan BO3MOXHOCTb NPUMEHEHMNA TeTpaKanHa B KOHLEHTPa-
umu 5 mr/mn. ipyrve aBTopbl AONYCKaAM NPUMEHEHUE LAKE B KOH-
ueHTpaumu 10 mr/mn, HO OTMEYasIM, YTO Heb3A MPEBbIWATb MaKCK-
ManbHo gonyctumyto Ao3y 80-100 mr (5 mr/mn —20 ma, 10 mr/mn— 10
mn) (Mawyk /110, 1987).

B 1937 r. 0.l0. MarnacoH n M. ®egoToBa OTKPbIAM COBKaWH
— amug, apoOMaTUUYECKOM U TEeTEPOLMKINYECKON KUCIOTbI, KOTOPbI
npegacTasnseT coboit 6enblit KPUCTaNNNYECKUIA NOPOLLOK 6e3 3anaxa.
Mo cBOMM XapaKTEPUCTMKAM B CPaBHEHMMU C HOBOKAUHOM OH B 15-25
pa3 bonee aKTMBEH, B 3 pa3a NPOAO/IKUTENbHEE €ro AeicTeue, B 15-
20 pa3 TOKCUYHee, MeLNEeHHO BbIBOAMTCA M3 opraHu3ma. K tomy xe,
COBKaWH BbI3bIBAET CHUMKEHWE apTepPUanbHOTO AABNEHUA, C LeNbio
npesynpexaeHns 3Toro HeobXoAMMO NpesBapUTEIbHO BBECTU NOA-
KoHO 1 mn 5% pactBopa sdeapuHa.

B 1939 r. W. Lemmen u3 CLLUA npeanoxun ¢pakumMoHHoe BBe-
[leHWe aHeCcTeTUKa B CMMHHOMO3FOBOW KaHa/ NpW onepaTUBHbIX BMe-
LIATeNbCTBAX.

B 1942 r. H. Hingson BnepBble KaTeTepn3nMpoBan anuaypaibHoe
npocTpaHcTBo yepes hiatus sacralis gna nposefeHUA ANNUTENBHOTO
obe3bonnsaHua (KayaanbHas aHecTesus).

B 1943 r. B LLeuwmu N. Lofgren cuHTE3MpPOBaN HOBbIV MECTHbI
aHeCTeTUK — KCU/IOKauH (apyroe Ha3BaHue — ingokanH — LL30), B Ko-
TOpoM 6b1/10 3ameHeHOo 3dpUpHOe coeamHeHne Ha amuaHoe. 15 uons
1943 r. N. Lofgren nonyumnn naTeHT Ha NepBblii B MUPE aMUAHbIN aHe-
CTETUK — INZOKauH [6]. MpenmyLiecTBamm 1 0COBEHHOCTAMM aMua-
HOM IrPYNMbl MECTHbIX aHECTETUKOB ABAAIOTCA TO, YTO OHM /lyyLLE NpPO-
HMKAIOT B TKaHW, YTO NO3BO/IAET NONYYUTL BOMbLIYIO 30HY aHECTe3uu,
obnapatoT 6onee NPoYHbLIM B3aUMOAENCTBUEM C TKAHAMM, MEHbBLLUM
NATEHTHbIM NepuoaoMm, Bonbliel NPOAOMKUTENBHOCTBIO AENCTBUS,
pee BbI3bIBAOT a/ilepruyeckme peakLmmn, NoABepraroTca ruaponmsy
MMKPOCOMANbHbIMU GEPMEHTAMM MEYEHM, MX METabOoM3M 3aBUCUT
OT NEYEHOYHOTO KPOBOTOKA, METaboNM3UPYIOTCA MELJ/IEHHO, U 3TO
MOMKET NPMBECTM K 3GPEKTY KyMyNALMM U Pa3BUTMIO CUCTEMHOMN TOK-
CUYHOCTM.

NnpokavH npepcTaenaeT cobov Npenapat ¢ MasbiM ATEHTHBIM
nepvogom okono 10-15 MUHYT, co cpeaHei NPoAO/IKUTENBHOCTbIO
neiicteuna — 60-90 muHyT. KoHueHTpauma augokamHa 20 mr/mn no-
3BONIAET AOCTUYb XOPOLIEro YPOBHA aHecTe3nu, JOCTaTOYHOro AnA
NpoBesEeHVA OMNepaTMBHOTO BMeLATeNbCTa. [pu anuaypanbHoit
QHECTe3nM C YCTAaHOB/IEHHbIM KaTeTepoM ero NMoBTOPHOE BBeAeHWe

In 1907, A. Barker suggested using hyperbaric solutions
of local anesthetics to regulate the spread of the sensory block
when performing spinal anesthesia. They have been widely used
in spinal anesthesia since 1946 after the work of J. Adriani and D.
Roman-Vega, who used a hyperbaric solution of local anesthetic
to obtain a saddle block.

In 1927, G. Pitkin proposed adding starch to anesthetic solu-
tion. Starch delayed the absorption of local anesthetics and, thus,
increased the duration of their action.

Since 1932, tetracaine (dicaine), an ester local anesthet-
ic with a long latency period of 20-30 minutes and a long-term
effect of 150-180 minutes, has been used. The introduction of
tetracaine at a concentration of 3 mg/ml into the epidural space
made it possible to achieve a good anesthetic effect, sufficient
for surgical interventions. B.G. Covino described the possibility
of using tetracaine at a concentration of 5 mg/ml. Other authors
admitted the use even at a concentration of 10 mg/ml, but noted
that the maximum acceptable dose of 80-100 mg (5 mg/ml — 20
ml, 10 mg/ml — 10 ml) should not be exceeded (Pashchuk LYu,
1987).

In 1937, O. Yu. Magidson and M. Fedotova discovered
sovkain — an amide of aromatic and heterocyclic acids, which is
a white, odorless crystalline powder. According to its characteris-
tics, in comparison with novocaine, it is 15-25 times more active,
has 3 times longer action, 15-20 times more toxic, is slowly ex-
creted from the body. In addition, sovcaine causes a decrease in
blood pressure, which may be prevented by preliminary injection
of 1 ml of 5% ephedrine solution subcutaneously.

In 1939 W. Lemmen from the USA proposed fractional ad-
ministration of anesthetic into the vertebral canal during surgery.

In 1942 H. Hingson became the first to catheterize the epi-
dural space through the hiatus sacralis for a long-term pain relief
(caudal anesthesia).

In 1943 in Sweden N. Lofgren synthesized a new local an-
esthetic — xylocaine (another name — lidocaine, LL30), in which
the ether compound was replaced by an amide one. On July 15,
1943, N. Lofgren received a patent for the world’s first amide an-
esthetic, lidocaine [6]. The advantages and features of the amide
group of local anesthetics include better penetrate in the tissues,
which allows to obtain a larger area of anesthesia, stronger in-
teraction with tissues, shorter latency period, longer duration of
action, less likely allergic reactions, hydrolyzation by microsomal
liver enzymes, dependence of their metabolism on hepatic blood
flow, slow metabolism, which can lead to a cumulative effect and
the development of systemic toxicity.

Lidocaine is a drug with a short latency period of about 10-
15 minutes, with an average duration of action of 60-90 minutes.
The concentration of lidocaine 20 mg/ml allows to achieve a good
level of anesthesia, sufficient for surgical intervention. In epidur-
al anesthesia with an installed catheter, its re-introduction is re-
quired after 1.25-1.5 hours at a dose 3-4 times less than the ini-
tial one. However, it started to be used in clinical practice only in
1947. The use of lidocaine provides a faster onset of anesthesia,
with a greater depth of anesthesia achieved.

In 1946 N. Lofgren and B. Lundqvist synthesized a new amide
anesthetic LL-31, which was later named trimecaine (mesocaine).
It has the same latency period as lidocaine — 10-15 minutes, but
a short duration of action — 45-60 minutes [7]. For epidural anes-
thesia during surgical interventions, a concentration of 30 mg/ml
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TpebyeTca yepes 1,25-1,5 yaca B fo3e B 3-4 pa3a MeHbLUEN OT Nepso-
HayasibHOM. OfHaKo ToNbKO ¢ 1947 r. OH CTaN UCMONb30BATLCA B K/U-
HUYecKoW NpaKkTuke. MpuUmeHeHWe IMLoKanHa obecnedvsaeT bonee
6bICTPOE HACTyM/JeHMe aHecTesnm, U AocTuraeTca 6onblas rybuHa
aHecTesuu.

B 1946 1. N. Lofgren 1 B. Lundqvist cMHTE3MpPOBaNN HOBbIV amuna-
HbI1 aHecTeTuK LL-31, KoTopblii BNocneacTBumM 6bin Ha3BaH TPUMEKa-
MHOM (ME30KauHOM). Y HEro TaKoW e NaTeHTHbI Nepuos, Kak Uy
NnpoKkanHa — 10-15 MUHYT, HO Manas 4AUTENbHOCTb AencTBuA —45-60
MUHYT [7]. AnA anuaypanbHON aHecTe3nM Npu ONepPaTUBHbIX BMeLLa-
Te/IbCTBaX MPUMEHANACh KOHLEHTPauua pacteopa — 30 mr/mn, a gns
nposefeHMs nocneonepaumoHHoi aHanbreamm — 20 mr/mn. Tak Kak
3TOT aHECTETUK UMEET MasTYH0 ANNTENbHOCTb AENUCTBUA, €r0 NPUMEHS-
W NPU 3NNAYPAAbHOM aHECTE3UM TOMBKO C YCTAHOBNEHHbLIM KaTeTe-
POM MNN B CMECH C SUKAUHOM.

B 1950 r. Goepel 06baBMA COBEPLUEHHO HOBLINM CNOCOO yanu-
HeHUWA LeNCTBMA NepuaypanbHO aHeCcTe3WK, KOTOpbIV Npeanonaran
nAoMbMUpoBaHUe PasNNYHbIX aHECTE3MPYIOLWMX NPENapaToB C NOMO-
L0 KPOBM camoro 60/1bHOrO.

B 1955 r. BBOAMTCA B KAMHUYECKYIO MPAKTUKY 3CTEPHbIN MeCT-
HbIli @aHECTETUK — XN0ponpoKanH. OH 0bnasaeT ObICTPbIM HavasioM
— 10-15 MUHYT, Manoli AAUTENbHOCTbIO AeWcTBUA — 45-60 MUHYT [7].
MonHoueHHaA onepaLMoHHasn aHecTe3na AOCTUraeTca NPUMEHeHUeM
npenapata ¢ 3% KOHLEHTpaLMen ¢ nocieayowym bbiCTpbIM perpec-
COM CEHCOPHOMO U MOTOPHOro 6/10Ka. [JaHHbIV NpenapaT UCNo/b3y-
€TCA NPU HeNPOAO/IKUTENbHBIX ONepaLusx, B TOM Ynicie ambynaTop-
HbIX, @ TaKXe C 3NuAypasbHbIM KaTeTepom (MOBTOPHOe BBeAeHWe
yepes 40 MUHYT).

B 1956 r. B nabopatopum npodeccopa I.M. MoHomapésa Bnep-
Bble Obl1 CMHTE3MPOBAH M OOHAPOAOBAH OTEYECTBEHHbIW aMUAHbIV
aHECTETMK Me30KauH (TPMMEKaWMH), KOTOPbIN ABAAACA NMPOM3BOAHBIM
KeAnamHa. Ero xapaktepucTukamm aABaseTca ObiCTpoe Hayano aent-
ctBMA — okono 10-15 MUHYT, Manaa AnuTenbHocTb aencransa — 45-60
MUHYT [7]. Mpu annaypanbHOM BBEAEHWUM B XOZE ONEPaTUBHOTO BMe-
LaTenbCTBa HeobxoanMma 3% KOHLEHTPaLMsA pacTBopa Me30oKanHa, a
4NA NocneonepauymoHHoro 06e36011BaHNA [OCTATOUHO 2% KOHLEH-
Tpauuun. HepgocTaTKOM [@HHOMO aHECTETMKA TaKkKe ABNAETCA Manas
L/MTENbHOCTb IeMCTBMA, MO3TOMY OH UCMO/b30BaCA MBO ANs aHe-
CTe3UM C KaTeTepusaumeint annaypaabHOro NpocTpaHcTea, AMbo Bme-
CTe C AMKaUHOM.

B 1957 r. HaYanM NPUMEHATb MenuBaKamH — aMUAHbIA MeCT-
HbI1 aHECTETUK. XapaKTepusyetcs bbIcTpbIM Havanom — 10-15 MuHyT,
HO YiKe cpefHel AnnTenbHOCTbio aeicTeua — 90-120 munyT [7]. Ona
[LOCTAaTOYHOM OMepaLMOHHON aHecTe3nn UCnonb3yetca 2% KOHLEH-
TpauuAa menuBakauHa. loBTopHOe BBEAEHME JAaHHOTO MECTHOTO aHe-
CTeTMKa NPV 3NnaypaabHOM aHeCTe3nM C UCNONb30BAHWEM KaTeTepa
TpebyeTca yepes 75-90 MUHYT. MenuBaKauH He ABNAETCA aHECTETU-
KOM Bblbopa Npy 0b6e360nMBaHUM POAOB C UCMOb30BAHUEM INUAY-
panbHOro KaTeTepa 13-3a TOro, YTO B KPOBU MaTepu 1 Naoda ypoBeHb
aHeCcTeTMKa 3HauYMTeNbHO BO3pacTaeT.

B 1960 r. cTan MCNoAb30BaTbCA MNPUAOKAUH (LMTAHECT), OH TaK-
e ABNAETCA aMUAHbIM MECTHbIM aHeCTeTMKOM, 0baajatowym bbi-
CTPbIM Hayanom — 10-15 MUHYT 1 cpesiHei AUTENbHOCTbIO AeicTBUA
—90-120 muHyT [7]. Npmn Ucnonb3oBaHUU 2% AN 3% KOHLLEHTPALMM
pacTBopa AOCTUraeTcA HeobxoaMmas aHecTesua. U3-3a Toro, 4To npu-
NNOKaWH NpW NOBTOPHbIX BBEAEHWUAX W NPEBbIWEHUN 103bl B 600 mr
NPUBOAMT K 3HAUUTE/IbHOW METTEMOTTIOBUHEMUU, OH HEe MPUMEHAETCA
L4NA 3aNUAypanbHON aHecTesunu.

B 1961 r. Simpson cTan o4HUM M3 NEepPBONPOXOALEB B Npume-
HEHWUN [/IMTEIbHOWM NepuaypasbHOM aHeCcTe3nmn ¢ UCNoNb30BaHUEM
NA3aCcTUKOBOrO KaTeTepa.
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was used, and for postoperative analgesia — 20 mg/ml. Since this
anesthetic has a short duration of action, it was used for epidural
anesthesia only with an inserted catheter or mixed with dicaine.

In 1950, Goepel announced a completely new method of
lengthening the action of epidural anesthesia, which involved
blood seal of anesthetic drugs with the patient’s own blood.

In 1955, an ester local anesthetic, chloroprocaine, was intro-
duced into clinical practice. It has a fast onset — 10-15 minutes, a
short duration of action — 45-60 minutes [7]. Full operational an-
esthesia is achieved by using the drug as a 3% solution, followed
by a rapid regression of the sensory and motor block. This drug is
used for short-term operations, including outpatient ones, as well
as with an epidural catheter (re-introduction after 40 minutes).

In 1956, in the laboratory of Professor G.P. Ponomaryov was
the first to synthesize the domestic amide anesthetic mezocaine
(trimecaine), which was a xylidine derivative, and published the
results. Its characteristics are rapid onset of action — about 10-15
minutes, and short duration of action — 45-60 minutes [7]. With
epidural administration during surgery, a 3% mesocaine solution
is required, and for postoperative anesthesia, a 2% concentration
is sufficient. The disadvantage of this anesthetic is also a short du-
ration of action, therefore it was used either for anesthesia with
catheterization of the epidural space, or together with dicaine.

In 1957, mepivacaine, an amide local anesthetic, started to
be used. It is characterized by a quick onset of anesthesia — 10-15
minutes, but with an average duration of action — up to 90-120
minutes [7]. For sufficient operational anesthesia, a 2% mepiv-
acaine is used. Repeated administration of this local anesthetic
during epidural anesthesia using a catheter is required after 75 to
90 minutes. Mepivacaine is not the anesthetic of choice for pain
relief of labor using an epidural catheter due to the significant in-
crease of anesthetic level in blood of a mother and fetus.

In 1960, prilocaine (citanest) began to be used; it is also an
amide local anesthetic with a rapid onset — 10-15 minutes and an
average duration of action — 90-120 minutes [7]. When using 2%
or 3% concentration of the solution, the necessary level of anes-
thesia is achieved. Due to the fact that prilocaine, with repeated
injections and in the dose exceeding 600 mg, leads to significant
methemoglobinemia, it is not used for epidural anesthesia.

In 1961, Simpson was one of the pioneers in the application
of long-term epidural anesthesia using a plastic catheter.

In 1962 P.R. Bromage demonstrated his own idea regard-
ing the mechanism of action of various local anesthetics in the
epidural space. He discovered the complex effect of the injected
local anesthetic solution into the epidural space: the anesthetic,
after getting into the paravertebral space, penetrates subperineu-
rally, and then spreads subarachnoidally along the nerve trunks
and enters the intercellular spaces of the spinal cord, causing
conduction block.

In 1963, the use of bupivacaine (marcaine) was started. Bu-
pivacaine is an amide local anesthetic that has a slow onset of
action — 15-20 minutes, but a significant duration of action — 210-
300 minutes [7]. It is available in vials (20 ml) as a 0.5% or 0.25%
solution. Application form is very comfortable: 0.5% concentra-
tion of the solution is used for epidural anesthesia, because it
provides the necessary operational anesthesia, while 0.25% solu-
tion is used for analgesia. Sufficient relaxation is achieved by add-
ing epinephrine or by using a 0.75% bupivacaine solution. But this
concentration has a pronounced toxic effect, that is why 0.75%
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B 1962 r. P.R. Bromage npoAeMOHCTPMPOBaNA COBCTBEHHYHO
MIe 0 MexaHu3me AeNCTBMA Pa3/IMYHbIX MECTHbIX aHeCTeTUKOB B
nepvaypaabHOM npocTpaHcTee. OH OTKPbIN KOMM/IEKCHOe BO3feit-
CTBME BBEAEHHOTO PAacTBOPa MECTHOMO aHecTeTMKa B anuaypasbHoe
MPOCTPAHCTBO — aHECTETMK MOC/ie NPOHWKHOBEHWA B MNapasepTe-
6panbHOe NPOCTPaHCTBO NPOHMKAET cybnepuHeBpanbHoO, a Aasblue
pacnpocTpaHsaeTca cybapaxHoMAaNbHO MO XOAy HEPBHbIX CTBOJIOB U
nonasaeT B MEXKNETOUHbIE MPOMEXYTKM CMHHOTO MO3ra, YTo Cro-
CobCTBYET MOPOXKAEHNIO NPOBOLHUKOBOW 610Kab!.

B 1963 I. NONOXKEHO Hayano NpUMeHeHMa BynuBakanHa (Map-
KauHa). byn1BakauH ABNAETCA aMUAHBIM MECTHBIM aHECTETUKOM, KO-
TOpbI 06/134aeT MeA/IEHHbIM HauyaioM AeNcTBUA — 15-20 MUHYT, HO
V)K€ CO 3HAYUTENIbHOMN ANNUTENBHOCTBIO AelcTBMA —210-300 MUHYT [7].
Bbinyckaetcs Bo dnakoHax (20 mn) 0,5% nnwm 0,25% pactBopa. Popma
BbIMyCKa oYeHb KompopTHa: 0,5% KOHLEHTpaLus pacTeopa npume-
HAETCA A/1A 3NWUAYPasbHOWM aHecTe3uu, NOTOMy YTO MpPeaocTaBser
Heobxoaumyto onepaumoHHyto aHecteswo, a 0,25% pacTteop npwu-
MeHAeTCA ANA aHanbresuu. [loctatoyHas penakcauua [OCTUraertca
nobaBneHnem agpeHannHa 1mbo xe npumereHnem 0,75% pacteopa
bynuBakavHa. Ho AaHHAA KOHLEHTPaLMA UMeeT BblPaKeHHbIN TOK-
cnyeckuin addekt, us-3a yero 0,75% bynuBakamH NPAKTUYECKU CHAT
¢ npowsBoacTea. 0,25% 1 meHee pacTBop OynnBaKauHa NPUMeEHSET-
cA ana obes3bonunBaHuA posoB, Koraa Heobxoauma aHanbresus 6es
MOTOPHOrO 6/10Ka, YTOBbLI POXKEHULLA UMeNa BOSMOMKHOCTb TYKUTbCA.
C BO3HUKHOBEHMEM U MPUMeHeHWeM BynuBaKanHa B KAMHUYECKOM
NpPaKTUKe CTaN UCMob30BaTheA AnddepeHumanbHblii 610K, Mpume-
HAJ1ACb Ma/IeHbKasA KOHLIEHTPALMA MeCTHOrO aHecTeTUKa, YTO NPUBO-
Z4UN0 K BIIOKMPOBKE YyBCTBUTE/bHBIX (CEHCOPHbIX) BOOKOH, HO He
[BUraTenbHbIX (MOTOPHBbIX). TakKe Mpu NpumeHeHWn bynueakauHa
OH BbI3blBAaeT HAUMEHBLLYIO CUMMATUYeCcKyto 610Kagy, HO Npu BCEM
3TOM [IOCTaTOYHYIO aHa/NbIe3U0 U MUOPENAKCaLMIo, YTO [0Ka3blBa-
eTca b6onee cTabunbHOM reMOSMHAMMKOW. B MporpeccuBHbIX CTpa-
Hax B TedeHWe JONroro BpemeHu bynmneakamnH (0,25% KoHUEHTpaums
pactBopa) 6bln camMbiM MPU3HAHHBIM MECTHbIM aHECTETMKOM A/1s
A/UTEeNbHOTO 3NuUAypanbHoro 06e3bonuBaHMA POAOB C MPUMeHe-
HMem KaTeTepa. bnarogapa AnUTenbHOMY AeWCTBUIO MECTHOTO aHe-
CTETUKA HET HEOOXOAMMOCTM YacTOro BBEAEHWA NOBTOPHbIX [103, YTO
ABNAETCA U YA0OHbIM, M 6e30MacHbIM, YMEHbLIAETCA PUCK PA3BUTUA
TOKCMYECKMX peakuui. [na cnuHanbHOWM aHecTesuMu NpuMeHseTcs
runepbapuyeckmin pacteop bynuBaKavHa — MECTHbIV aHECTETUK C A0-
6aBneHunem 1110Ko3bl. MoN0KUTENBHOM CTOPOHOM rMnepbapuyeckoro
bynuBakavHa ABNAETCA TO, YTO OH Bonee ynpasnsem (MoCpeacTBOM
nonoxeHusa ctona), obnagaet 6onee bbicTpoit n bonee AAUTeNbHOM
aHecTe3nen, Ho, OAHAKO, CUbHEE CHUXKAET apTepuanbHoe JaBneHne
M YacToTy nynbca. Hambonee 3HaUNTENBbHBIM U3bAHOM bynMBaKanHa
cuutaetca bonee TAXKENOe TeYeHUE BbI3BAHHOM MM WMHTOKCMKALWMM
npy NPeBbIWEHUN AOMNYCTUMOMN A03bl, @ TaKkKe BHYTPUCOCYAUCTOM
BBeEHWN. VIHTOKCUKaLMA NPUBOAMT K CEPAEYHON apuTMUM BBUOY
6onee NpPOJO/IKUTENBHOTO CBA3bIBAaHUA OynvBaKkanMHa He TONMbKO
6e/Kamy HEPBOB, HO M MUOKapZaa [8]. Bbl3BaHHas AaHHbIM MECTHbIM
aHeCTeTUKOM acUCTONMA MPUBOAMT K neTanbHocTh B 70% cnyvaes
(Rathmell J, 2008). 13-3a TakMx rPO3HbIX NOCAEACTBUIN HEOBXOAMMO
C OCMOTPUTENIbHOCTbIO MCMO/Ib30BaTh OynMBaKauH, He MpPeBbiaTbh
PEKOMEH/LO0BAHHBIX 403 U KOHLLEHTPALIMWIA, @ NPY NOYYeHUM KPOBU U3
3NUAypanbHON UMb HYXKHO HEMEA/IeHHO M3B/eYb €€ U BbINOJHWUTb
[0CTyN B MHOM MeXN03BOHKOBOM MHTepBane.

B 1966 r. P.C. Lund Bbinyctun moHorpaduio «MepuaypanbHas
aHanbresns M aHecTesua», KOTOpas CTasa HACTONbHOW KHWUroW ans
60NbLUMHCTBA aHECTE3MONOT0B.

B 1966 r. C.A. MaypwH ctan nepsbim, KTo 8 CCCP npumeHun gam-
Te/IbHYH0 NepuaypanbHyo aHECTE3MNIO B NOCNeOoNepaLoHHOM nepuo-

bupivacaine is practically discontinued. A 0.25% or less bupiva-
caine solution is used for pain relief in labor, when analgesia is
required without a motor block, so that the woman in labor can
push. Application of bupivacaine in clinical practice resulted in
the differential block starting to be used. A small concentration
of local anesthetic was used, which resulted in blockage of sen-
sory but not motor fibers. Besides, when using bupivacaine, the
least sympathetic blockade is caused, but with all this, sufficient
analgesia and muscle relaxation is achieved, which is evidenced
by more stable hemodynamics. In developed countries, for a long
time bupivacaine (0.25% concentration of solution) was the most
recognized local anesthetic for long-term epidural pain relief of
labor with the use of a catheter. Due to the long-term action of
the local anesthetic, there is no need for frequent administra-
tion of repeated doses, which is both convenient and safe, and
the risk of developing toxic reactions is reduced. For spinal an-
esthesia, a hyperbaric solution of bupivacaine, a local anesthetic
with added glucose, is used. The positive side of hyperbaric bu-
pivacaine is that it is more controllable (through table position),
has faster and more prolonged anesthesia, but, however, more
strongly decreases blood pressure and pulse rate. The most sig-
nificant flaw of bupivacaine is a more severe intoxication caused
by it when the permissible dose is exceeded, as well as in case
of intravascular administration. Intoxication leads to cardiac ar-
rhythmias due to a longer binding of bupivacaine not only to pro-
teins of nerves, but also of the myocardium [8]. Asystole caused
by this local anesthetic is fatal in 70% of cases (Rathmell J, 2008).
Because of such severe consequences, it is necessary to use bu-
pivacaine with caution, not to exceed the recommended doses
and concentrations, and when getting blood from the epidural
needle, it is necessary to immediately remove it and access in a
different intervertebral interval.

In 1966 P.C. Lund has published a monograph “Peridural An-
algesia and Anesthesia”, which has become a reference book for
most anesthesiologists.

In 1966 S.A. Maureen became the first doctor in the USSR
to apply long-term epidural anesthesia in the postoperative pe-
riod in patients with oncological pathology after surgery of the
abdominal organs.

In 1972, etidocaine appeared — an amide local anesthetic
with fast onset of anesthesia — 10-15 minutes, and a long-term
action — 240-360 minutes [4]. The use of 1.5% solution provides
sufficient surgical analgesia and excellent motor block. Etidocaine
blocks both the routes of the spinal nerves and the spinal cord,
since it anesthetizes not only the segment at the level of epidural
anesthesia, but also the areas located caudal to this level. This
local anesthetic is not used for labor pain relief, as it has a long
and deep motor block.

In 1973, AstraZeneca purchased the rights to create carbo-
caine (mepivacaine) and marcaine (bupivacaine).

In 1996 a completely new potented amide local anesthetic
naropine (ropivacaine) (AstraZeneca) was launched, a long acting
one, but with less toxicity than bupivacaine. Naropine is similar
to bupivacaine, but 3 times less likely to cause cardiac arrhyth-
mias, and its effect is somewhat weaker and shorter, it is also not
classified as a vasodilator, but, on the contrary, causes moderate
vasoconstriction; 0.75% solution of naropine corresponds to 0.5%
bupivacaine solution, and 1% naropine solution corresponds to
0.75% bupivacaine solution. The drug was approved for market-

439



Yamshchikov ON et al Anesthetics for neuroaxial blocks

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

[le Y NaLMEeHTOB C OHKONIOTMYECKOM NaToNor1elt nocae onepaTMBHOro
BMELLATeNbCTBA Ha OpraHax 6pHoLLIHOM NonocTy.

B 1972 r. noABMACA 3TUAOKAUH — aMUAHBIA MECTHbIN aHeCTeTUK
¢ 6bICTPbIM Hayanom — 10-15 MUHYT, AnnTenbHbIM gelicTeuem — 240-
360 muHyT [4]. Ucnonb3oBaHue 1,5% pactBopa obecneunBaeT AocTa-
TOYHYIO OMepaLMOHHYI0 aHaNbresnio U NPEBOCXOAHbIA MOTOPHbI
610K, ITUAOKaNH BNOKMPYET U KOPELLKM, U CMMHHOM MO3T, TaK KaK OH
aHecTe3upyeT He TONbKO LI TUMUYHYIO ANA 3NWAYPanbHOM aHecTe-
31M CErMEHTHYH MOJIOCY, HO U 30Hbl, PACMONOKEHHbIE KayaanbHee
5TOM nonocbl. [aHHbI MECTHbIN aHEeCTETUK He ynoTpebnsetca ans
06e360/11BaHNSA POAOB, TaK Kak OH 06/1a4aeT A UTENbHBIM U T1y60-
YalLLMM MOTOPHBIM BI0KOM.

B 1973 rogy komnaHua «AstraZeneca» noKynaeT npasa Ha Cco-
3/1aH1e KapboKanHa (MenunBaKkanHa) M MapKaunHa (bynueakamHa).

1996 r. sBMACA rogom 0O6HApPOAOBAaHMA COBEPLIEHHO HOBO-
ro NaTeHTOBAaHHOMO aMWAHOrO MECTHOrO aHecTeTUKa A/IUTeNbHOro
[LeNCTBMA, HO C HaMMEHbLUEM TOKCUYHOCTBIO, YeM BynuBaKauH — Ha-
ponuHa (ponuBakamHa) (KomnaHua «AstraZeneca»). HaponuH cxox
¢ bynuBakavHOM, HO 3 pasa pee BbI3bIBAET CEPAEYHbIE apUTMUK,
W ero JeicTBUe HECKObKO clabee M Kopoue, TakkKe OH He Knaccu-
bruMpyeTCcA KaK Ba3oAMNATATOP, @ HANPOTMB, BbI3bIBAET YMEPEHHYHO
Ba3oKoHcTpuKumio. 0,75% pactBop HaponuHa cootsetcTeyeT 0,5%
pacTtBopy bynvBakauHa, a 1% pacteop HaponuHa — 0,75% pacteopy
6ynuBakauHa. Ha pbiHok B CLUA npenapat gonyweH B 1996 rogy, Ha
POCCUMICKMI PbIHOK NOCTynuA nosxe, B 1999 rogy. AHanbresus nog-
LepxuBaeTca UHy3Meit npenapata B fo3e 2 mr/mAa. B 6oblinHcTBE
CNy4vaeB A/1A KyNUMPOBaHMA Noc/ieonepaLmoHHoin 6oau, oT ymepeH-
HOM A0 BbIPaXKeHHOM, MHPY3MA CO CKOPOCTbIO 6-14 ma/u (12-28 mr/u)
obecrneynBaeT aleKBaTHYH aHaNbresunto ¢ MMHUMaNbHOM He nporpec-
cupyloleit asuraTensHoi 6aokagoii [9]. Mpu ncnonb3oBaHUM faH-
HOW METOAMKM HabNoAAN0Ch 3HAUNUTENBHOE CHUMKEHUE NOTPeBHOCTH
B ONMOUAHBIX aHAbreTUKaX.

NeBobynMBaKauH (XMPOKanH) — aHECTETUK M3 TPyNMbl aMUAOB,
NIeBOBPALLAIOLLMIA M30Mep 0Obl4HOTO bynvBakaMHa — MOABMACA B
1999 r. Mpu npoBeaeHUN SKCNEPUMEHTOB ObiI0 AOKA3aHO, YTO OH
MeHee KapAMOTOKCUYEH U MPU Cy4aitHOM BHYTPUBEHHOM BBEAEHWM
ropaszo 6esonacHee no cpasHeHuto ¢ bynueakanHom [10, 11]. 3ape-
TMCTPMPOBAH K MeaUUMHCKOMY npumeHeHuto B Poccumn 21.07.2015
r., € 2018 r. BK/OYEH B NepeyeHb }KU3HEHHO BaXKHbIX 1€KaPCTBEHHbIX
CpeacTs. BoT BblaepikKa U3 CTaTby, NOCBALLEHHOW 1eBO6YNMBAKaUHY,
KoTopas 6blna onybavKoBaHa B KypHane Anaesthesia, 2001;56:331-
41: «..neBobynuBaKavH 061afaeT CXOKel aHECTETUYECKON MOLLHO-
CTblO, HO y/yyLleHHbIM npodunem 6e30MacHOCTM MO CPABHEHMIO C
6ynu1BaKanHOM, YTO AB/AETCA BaXKHbIM KAMHEM MPETKHOBEHWA B pe-
rMOHabHOM aHecTe3nun. Hageemcs, UTo BBEAEHME STOTO aHECTETHKA B
NPaKTUKy OyaeT BaxKHbIM LLIArom B CTOPOHY 6osiee 6e3onacHol peru-
OHaNbHOMN aHecTe3nUm».

Takum 06pasom, B MocneaHUe rodbl NPou3owWwan rmobanbHble
u3meHeHus B $HapmMaKoNorMyeckom apceHane aHectesnonora. Mos-
BWUCb HOBblE NpenapaTbl Ans 6opbObl ¢ 60/bI0 CO 3HAUUTENBHBIM
NONOXKMTENbHLIM 3pdekToM. COBPEMEHHbIE aHECTETMKM obecneuu-
BatoT bonee puTtenbHoe obe3bomBatoLLee AENCTBUE, YEM UX Npes-
LIECTBEHHUKM, HE OKa3blBAlOT TAaKOTO ryOUTENbHOTO TOKCMYECKOro
abdeKTa, He BbI3bIBAIOT rPYObIX rEMOAUHAMUYECKMX U3MEHEHUIA BO
BPEMA OMEpaTMBHOTO BMeLLaTeNbCTBa, 061afaloT Hebonbwum na-
TEHTHbIM NEPMOAOM, YTO NO3BO/IAET PEKOMEHA0BATb UX AR CMIUHANb-
HOW, 3NMAYPaNbHOM, CIMHANbHO-3NUAYPANbHON aHECTE3UN.
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ing in the US in 1996; it appeared on the Russian market later, in
1999. Analgesia is maintained by infusion of the drug at a dose of
2 mg/ml. In most cases, to relieve moderate to severe postoper-
ative pain, infusion at a rate of 6-14 ml/h (12-28 mg/h) provides
adequate analgesia with minimal non-progressive motor block
[9]. With this technique the need for opioid analgesics was sig-
nificantly reduced.

Levobupivacaine (chirocaine), an amide anesthetic, left iso-
mer of bupivacaine, appeared in 1999. Experiments have shown
that it is less cardiotoxic and, when administered accidentally, is
much safer than bupivacaine [10, 11]. Registered for medical use
in Russia on July 21, 2015, it has been included in the list of vi-
tal medications since 2018. Here is an excerpt from an article on
levobupivacaine that was published in Anesthesia 2001;56:331-
41: “..levobupivacaine has similar anesthetic potency, but an im-
proved safety profile compared to bupivacaine, which is an im-
portant stumbling block in regional anesthesia. We hope that the
introduction of this anesthetic into practice will be an important
step towards safer regional anesthesia”.

Thus, in recent years, there have been global changes in the
pharmacological arsenal of anesthesiologists. New pain manage-
ment drugs have emerged with significant advantages. Modern
anesthetics provide a longer analgesic effect than their precur-
sors, have no destructive toxic effect, do not cause significant
hemodynamic changes during surgery, and have a short latency
period, which allows them to be recommended for spinal, epidur-
al, spinal-epidural anesthesia.
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