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Peziome. CraTbs NPeACTABISST COO0I MOAPOOHBIN pa3bop MexaHKU3MOB AeCTBHS MPOU3BOIHBIX THAIYPOHOBOH KUCIOTHl AN1S BHY-
TPUCYCTABHOM Tepanmuu 0CTE0apTPUTA, BKIIOHALIKUN B ce0s CPABHUTEIbHYIO OLIEHKY PasNIUUHBIX XapaKTSPHCTHK CPENCTB NAHHOM
TPYTITBI, TAKKX KAK 3MaCTHYHOCTb, YIIPYTOCTh, MonekynsapHad Macca. Ocodoe BHUMAHME YAEASIeTCs MpOTe3aM CMHOBMANLHOM

KHOAKOCTH.
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Modern trends in osteoarthritis treatment. Intra-articular application of hydraulic

acid preparations

A. I. Naimann

Abstract. The article presents detailed analysis of action mechanisms of hydraulic acid derivatives for intra-articular therapy of
osteoarthritis, which includes comparative assessment of different characteristics of preparations from this group, such as elasticity,
resilience, molecular mass. Special attention is paid to synovial liquid prostheses.
Keywords: hydraulic acid, osteoarthritis, synovial liquid prostheses.
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nanueiM, 3a 2011 r. Tomeko B Poccum
910 3ab0neBanme GBIIO BRISIBIEHO Y 3 MIIH
700 TeIC. YENOBEK, MPHUYEM TTPHPOCT OaH-
HOTO 3ad0aeBaHUsl COCTaBIsAeT 745 ThIC.
yenoeek 3a rodg. M aTa craTHCTHKA
OXBATBIBAET NUIIbL TeX JrOAeif, KOTopke
obuLManbHO 0OPATUIIHCE 338 MEIMLIMH-
CKOI MOMOIIBID, peanbHad Ke CHTYallHs
ropasno Gomnee TedaibHas: JaHHBIE 3MTH-
IeMHOIOrMYSCKUX MCCICIOBAHMI MOKa-
36IBAKOT, YTO pacrpocTpaHeHHOCTh OA

B HalIell cTpaHe BhIlle Golee yeM B 4 pasa
M COCTABISIET MOpSIAKa 15 MAH YeoBeK.
HRHHRH npoﬁﬂema 3HAYUTENABHO
OCHCeXHACTCA TEM, 4YTO CYLISCTBYIOLIHE
CeronHA MeToOMKH JeyeHHs OA, Kak
mpaBuao, HE TIPHUBOAAT K XKemaeMbIM
pe3yapTaTaM. B Hacrosiee BpeMs LIMpo-
KOE€ pPAa3BUTHE IIOJNYYMUIIHM OIEPATHBHBIE
TMTYTH JTIEYSeHWA, TaKHE KaK SHIOTIPOTE3H -
pPOBaHUE CYCTaBOB, ITPOBOINMMOC HA 10311~
HHUX CTAaoMsX 3aD0NeBaHUsI, OCTCOTOMUH
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Tabnuya 1

Peonornyeckue cBoiicTBEa CUHOBWANbHOM XWAKOCTH, AcNUPMPOBAHHOI U3 KONEHHBbIX CYCTABOE 3A0PORLIX A0GPOBONBIER B Pa3HOM

sospacte (E. A. Balazs, 1974)

BospactHas rpynna

Touka nepeceyenus mogyneii (6°, G7)

18-27 0,13 +0,02
27-35 0,210,004
52-78 0,41 +0,12
Tabnuua 2

XapakvepucTUKN Cpe/icTE ANA 3aMellenus CHHOBUHANBLHOI XugkocTn Punapt u Punapr Jlonr

Mpenapar TouKa nepeceyenus BA3K03NacTNYHbLIE XapaKTePUCTUKA Bf3K03NacTHYHbIE XapAKTEPUCTUKM

G’, G” npu 0,5 My, Na npu 2,3 My, Ma
f, Ty G, G” G’ G’ G”

Punapt 2,02 21,2 7,318 11,92 23,66 22,78
Punapt Noxr 1.2 91,5 4741 65,04 1354 109,9

KOCTel ¢ W3MeHEHUEeM Ocell Harpy3ku
Ha KOHEYHOCTH, BBIMONHIEMBIE TIIPH
YaCTUYHOM TOPaKeHUHM OIIOPHBIX CyCTa-
BOB, MaJOMHBA3MBHBIE APTPOCKOTHYE-
CKME METOLUKH 3aMEUIEHUS CYCTaBHOTD
XpAWIa TIPH JIOKATbHBIX ero nedexrax.
OnHaxo BCE 3TH METOIBI MMEKT U CBOM
OTpUUATEIBLHBEIE CTOPOHEl — 3TO, Kak
TPaBUIl0, HEMPOCTOH peaduNMTaIH-
OHHBIA IMEPHOJA, WHTPAONEepalMOHHBIE
PUCKH, OCOOEHHO YYMTHIBAS TO, YTO
KOHTHHTEHT 00nbHbIX ¢ OA cOoCTaBASIOT
[JIABHBEIM 00pa30M MALMEHTHI TTOXKWIO-
IO M CTAPYECKOIo BO3PACTA C DONBIIAM
KOMHYECTBOM COITYTCTBYHUIMX COMATH-
yecKHX 3abonesaHuii. [losTomMy omHOM
W3 BaXHEMIIMX 3a1a4 COBPEMEHHOM
MCOMIUMHBL SBNASTCH YydllleHHEe Kade-
CTBA KM3HHW MalUEHTOB C 3TOH TAXKenoi,
XPDOHMYECKOM, IMOCTOAHHO IPOTPEeccH-
pyiolleil MaToNOrueil KOHCepPBaTHBHBIM
MyTEM.

B HacTosimiee BpeMsi B paMKax MeIu-
KaMeHTO3HOH Tepanmuu OA CylUIeCTBY-
€T HEeCKOMBbKO HampaBieHUI, KOTOphle
PEKOMEHIYETCsl WCIOAb30BATH B KOM-
IJieKce. DTO B MNEPBYIO OYEpEIb HECTE-
POMIHBIE [POTUBOBOCTIANHUTEIbHBIE TIpE-
napatbl pPa3sMUYHBIX BHIOB (CENEKTHB-
Hble K HECENeKTHBHBIE WHTHOMTOPHI
LIOT-1 u IOI'-2), KoTopble UMEKT Dl
CepLE3HBIX [POTHBOIIOKA3AHMH CcO CTO-
POHBL KENYJIO0UHO-KHILIEYHOrO TpakTa
M CepIeYHO-COCYIUCTOM CUCTEMBI M IO~
HEI Ha3Ha4yaTsCs ¢ 0CODON OCTOPOKHOCTHLIO
C YyYeTOM BCEX CYIIECTBYIOIIHX PHCKOB.
Taxxe WHPOKO NPUMEHSIOTCS TIperapa-
Thl XOHIIPOTIPOTEKTOPHOIO Psiia, UMEH-
1€ B CBOEM COCTaBe XOHIPOUTHH CYlb-
¢ar ¥ rMoKo3aMHUH cyib(haT, 0ONHAKO WX
3¢ dheKTUBHOCTL TIPU TIPUMEHEHUH B (hOp-
MaTeé MOHOTEpanMy BBI3BIBAET BONBIIOE
COMHEHHWEe, W OaHHas Ipynma mopemapa-

TOB JIOJKHA MCIONB30BATHCS B KauycCTBE
JOMOMHEHUST K OCHOBHOMY JISYEHHIO.

OcHogoll nedenuss OA, 6e3VCIOBHO,
ABMAETCA PabOTa ¢ MbIIIEYHO-CBSI30UHBIM
annapaToM CcycTaBOB, TaK Kak B 001b-
LWIHHCTBE CIy4yaeB pe3koe TpPOrpeccu-
POBAHUE NaHHOTO 3a6oONEBaHMA TIPO-
UCXOAUT MMEHHO IO TNpUYHHEe cnabo-
CTH CTA0MMU3UPYWILEIro KOMIIIeKca
NOpPaxkeHHOro cyctaBa. B CcB43M ¢ 3THUM
nwodad MeIMKAMEHTO3Hasd Tepamnud
Gynetr HenoctaToyHo 3hdeKTUBHA,
€CJIM He YIeIATh BHUMaHUe PerynsapHoit
nededHON pU3MUECKON KyIbType, KOTO-
pas D0JXKHa MPOBOAUTLCH MOL KOHTPO-
JIEM Bpaya C y4eTOM KHMHE3MOMOTHYE-
CKUX OCODEHHOCTEH Kak/I0ro KOHKPET-
HOrO MalueHTa.

Ocoboe mecto B Teparmuu OA 3aHuU-
MalT MHBEKIIOHHBIE BHYTPUCYCTaBHEIE
(hopmbl TperaparoB. DTO W TIPENaparhl
KOPTHKOCTEPOUAOB, KOTOpbIe 061a1aiT
3HAYMTENbHBIM  NPOTUBOBOCHANHTENb-
HBIM 2 HEKTOM, OIHAKO OYEHb HETATUBHO
BIIMSIOT Ha CTPYKTYPY CYCTABHOTO Xpsiiia,
TIPOBOLIMPYS B JallbHEHIlIEM MpOrpeccu-
poBaHWE [ereHepaTHBHBIX [IPOLIECCOR
B cycTaBe. DTO TakkKe Mpenaparsl IUia3-
Mbl, 0B0raleHHoi TpoMBOIIUTAMHA, KOTO-
PhIE OKA3BIBAIOT IMOJOKUTEIBHOE BIUSHHE
KdK Ha IOBPEeXIAEHHBIE YYACTKM CYCTaB-
HOro XpAllla, TaK ¥ Ha BHYTPHCYCTABHYIO
Cpeny B 1IENOM, OOHAKO IIPH BhIPAKESHHBIX
IereHepaTUBHBIX U3MEHEHUAX B CYCTABE UX
o(ibeKTHBHOCTL HEBRICOKA, TIPHMMEHEHHE
JAHHBIX [IPENapaToB CKOpee OMNpaBIaHHO
MIPU JTOKATLHBIX CBEAKMX [TOCTTpaBMaTHie-
CKMX AedheKTax CyCTaBHOTO XPATIA.

3onoTeiM cTaHmaptoMm JeueHus OA
SABJSETCH BHYTPUCYCTABHOE BREICHUE
NpernapaTtoB THATYPOHOBOM KHCIOTHI,
OLHOIO M3 BaXHEHUIMX KOMIIOHEHTOB
CYCTAaBHOTIO XPsILla, KOTOPEIE YMEHBITAIOT

CUMIITOMBI 3a00NeBaHMsl YKe B TeUCHUE
TEPBOM HEIE/NM C HaYa/la Tepariy U coxpa-
HSOT CBO#M 3¢ dekT nIuTensHOe BpeMs.
CospeMeHHAsd MeIMIMHA B HACTOSIIHI
MOMEHT 00JIaaeT A0CTaTOYHO OOABIIKM
CIMEKTPOM IIPENaparoB Ha OCHOBE TMay-
POHOROM KMCIOTBHI, UMEIOILIHX Pa3iduKs
0 MHOTHM [apaMeTpaM, TAKUM KaK KOH-
LEeHTpaLKs, MONEKYNSIPHBEIH BeC, METO-
IWKA MPOU3BONCTBA. ¥ manueHToB ¢ OA
B CHMHOBMANbHON KMAKOCTH CHMKEHBI
KOHUEHTpaLMs M CPeAHHMH MONEKyjsip-
HBI{ BeCc rHATYpOHATOB. DTO B IEPBYIO
oYyepelb MOCNYKUI0 MCXOTHBIM 060CHO-
BaHHMEM [UIst IPUMEHEHHS BHYTPUCYCTAB-
HBIX MHBEKIUH THaIYPOHOBOH KHUCIOTHI
B KIMHMYecko#l mpakTure [2]. B npans-
HelleM ObITY MCClTeI0OBaAHBl KaK TMajiam-
répHHBI (OTBEUAIOT 338 00pa3oBaHuUe IOIe-
PEYHBIX CIIMBOK Y THATYPOHAHOR B CMHO-
BUAMBLHOM XKMIKOCTH W BHEKJIETOYHOM
XpALIEBOM MAaTpPHKCE), TaK U PEHENTOPLI
rHalTypoOHAaTOB Ha IIOBEPXHOCTH Kie-
ToK [3]. Coobiuanocs, 4To 3MACTHYHOCTh
M CIOCOOHOCTH MOLAEpPXKUBATL paboTo-
Cnoco0HOCTL CycTaBa ISl 3K30TEHHBIX
rMajlypOHATOB TeM BRINNIE, YeM BhILIE
Mosekyiasipuass Macca [4]. DToT (akT
IMOPOIUN THIOTE3Y, YTO MIUTEIBHOCTH
KIMHMYecKoro sddexra oT rmanypoHa-
TOB Takke MPOMOPIMOHAIIBHA MOJEKY-
JIIPHOH Macce B Pe3ynbTaTe MOBHIIIEHMNS
BSI3KOCTH (MeXaHWYecKue M CMa304Hbie
(OYHKILUK), TTPOIOIKUTEIEHOCTH HAXOK -
IeHHUSA B CYCTaBe W CTUMYJSLUMU CHHTE-
34 DHOOTEeHHBIX ruanypoHaToB. OaHako
pe3yiabTaThl KIMHUYECKHX HCIBITAHWI,
B KOTOPBIX CPaBHMUBAJIMCH THANYyPOHATHI
C Pa3sMUYHBIM MONEKYJISAPHHIM BECOM,
MOKa3bIBAKOT, YTO BAMAHHME Ha TaToTe-
He3 ¥ nporpeccuo OA HadawomaeTea nus
BCETO CTMeKTpa MPOTeCTUPOBAHHEBIX MOJIe-
KYIAPHBIX Macc.
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BaxHBIMH XapaKTepUCTHKAMHE CBOMCTE
npenapaTtoB TIHajlypOHOBOH  Kucio-
TBl SABASIOTCA BA3ZKOCTE M YIPYIOCTb.
Ynpyrocre 3aBMCHT OT COBMTa: MeXaHH-
YECKHE CBOUCTBA THANYPOHATOB M3MEHS -
I0TCA B 3aBMCHMOCTHM OT MPUI0KSHHOTO
YCUJIEHUST CABUTA W CKOPOCTH TIOTOKA.
PacTBop ruanypoHaroB BeleT cedd Kak
BA3KAs XXKUIKOCTh, KOIA BHELIHUE CHUIIbI
OeHCTBYIOT HAa HU3KHX CKOPOCTAX, W KaK
3NMACTUYHOE TeNo, KOTAa TMOIBepraercs
JefCTBHIO TOBBILIEHHBIX CUJI UJIU BBICO-
KMx ckopocteit. Takum oGpa3zoM, rua-
JIypoHaTsl ABASIOTCS 3P DEKTUBHBIM
CMA304YHbIM CPEICTBOM IIPH MEINIEHHKIX
IBIKEHMAX W TIPEKPACHBIMHM aMOpPTH3a-
TOpaMH Mpu ObICTPRIX ABM:KEHHAX [4].

OuyeBHOHO, YTO TAKOS YNPYroe moBe-
JeHWe B 3HAYMTE/NbHOM CTENeHU BIMHAET
Ha KIWHWYECKWEe MpogBieHus, Ho dap-
MAKOKMHETHYeCKUH mnpoduns rHa-
JTypPOHATOB YKa3blBaeT, YTO POJb 3THUX
cyOCTAHIIMI HE OrpaHWYMBAETCA UYHMCTO
MexaHuueckoil. B xoge aBukeHuii rua-
JIYPOHATHI TIONAAaloT B JIUMGbAaTHUSCKYI0
CHCTEMY CYCTABHOW Karicymel, [1alee
B ODILUHMI KPOBOTOK U B uTOTE aGeopbupy-
IOTCH MEYEHBIO, TAE NerPaadnPYIOT 10 BOJbI
M yriaexkucnoro taza [6]. JIHTeNnbHOCTH
TepanepTHyeckoro addexra ruamypo-
HATOB, KaK TOKAa3blBalT KIMHUYECKHE
WUCIBITAHMI, TAKKE HE COOTHOCHTCS ¢ MX
YHUCTO MEeXaHUYECKOM POIbIO, MOCKOIBKY
MONOKUTENBHBI 3G GhEeKT coxXxpaHsIeTcs
B TeYeHHUE HECKONBbKUX MeCsIleB TIOCIe
MPOBEIEHMA Kypcd MWHBEKUMWH, XOTH
MepUoa MOMYBRIBEASHHMS I'MATypPOHATOB
M3 CYCTABOB COCTABMSAET HECKOIBKO YACOB
win nHei [7, 8].

Bonbinoe 3HadeHue WMEIOT LaHHEIE
00 yBENIUYEHUHN YIIPYTHX CBOWCTB CHHO-
BUANBbHOH KWIKOCTM TMOCIC 3K30TEH-
HOI'O BBEIEHMUS THaNypOHOBOI KHCi0-
Tel. Mensitieri 1 Ambrosio mnpoana-
JIU3UPOBAIH CMHOBUANBHYIO KUIKOCTh
U3 KOJIEHHOT0 CyCcTaBa MalHMeHTOB
[ocae NyHKUWYW CyCTaBa WM JCUCHUS
€ MOMONIBIO THATYPOHATOB. YIIPYIOCTh
CHMHOBMANBHOH KMAKOCTM Yy TallMeH-
TOB, MOJYYaBUIHX THANYPOHATbI, Gbina
NOBBIIUEHA KaK OTHOCUTENLHO MepBO-
HayalbHBIX TOKa3aTeieil (no mede-
HHUS), TAK W OTHOCHTENBHO IaLHUEH-
TOB, TNMEPEHECIIMX TYHKIHIO CyCcTasa.
[ToBbllIeHHAS YOIPYTOCTE HABMIOIANACE
B TE€UEHWE OMHOH HEemelW IMOCIe WHb-
EKLMH; K ITOMY BpPEMEHM 3K30T¢éHHOe
BEILECTBO YXKEe JOMKHO OBIIO BbiBe-
CTUCh M3 CYCTABHO#H CyMKH. DTOT
(GakT CBUAETENLCTBYET, YTO YIIPYTOCTH
CHHOBHMANBHON XKUIKOCTH HAXOIMTCS
B NMOJOXKUTETbHON 3aBUCHMOCTH Kak
OT KOHUEHTpAilu¥ rMalypoOHOBOM KHUC-
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HacToTa Harpyskw, I

Puc. 3asueumoctb moaynsa Ba3xkoctu (G”) m mopyna ynpyrocti (G’) 0T 4acTOTbI HAFPY3KK

(no maTepuanam craTey A. Madkhali n coagr., 2016)

JOTEI, TaK W OT MOJIEKVJAPHON MAaccChl
MOJIEKYbI.

OCcHOBHBIMH XaPaKTEPUCTHKAMM BSI3KO-
YIPYIMX CBOMCTB PACTBOPA THATYPOHOBOH
KHMCJIOTBL SBJSIOTCS MOJAYAL YMNPYIOCTH,
WA MOOYNEL HakorieHus (G'), ¥ MoLyJb
BA3KOCTH, MIU Moaynk moTepb (G7).
B nepByo ouepenn MpH MATONOIHMK CycTa-
Ba CHMXAIOTCH 3MaCcTUYECKUE CBOWM-
cTBa (MONYTh YIPYTOCTH), TIO3TOMY IaLIK-
EHT MOMET XOPOIIO IePeHOCUTh TONb-
Ko HeOonbmme Harpysku. [IpowcxomuTt
TaKKe MOBBIIIEHUE YACTOTHI MEpeceueHMs
KPHUBBIX MOLYJIS YIIPYTOCTH M MOOYJS B3~
KOCTH, TO €CTh MOMEHTA, KOrma CBoicTsa
CHHOBHUANBHON XWAKOCTH M3IMEHAIOTCS
C MPeUMYLIIECTBEHHO BA3KHMX Ha MpPeruMy-
IECTBEHHO YIIPYIHE.

B cratee E.A.Balazs (1974) npusene-
Hbl JaHHEIE O TOYKE TIepecedeHus MOMdy-
Jied y mronei pa3sHbIX Bo3pacToB (Tadm. 1),
KOTOpPasg [IOKA3BIBAET, YTO C BO3PACTOM
LAKE Y 3MOPOBBIX MPOUCXOTUT HEKOTOPOE
YBEIHYeHHEe 3HaUeHHMsI TOUKHU TNepeceueHns
MOOyNeH.

Ha puc. (A. Madkhali u coasrt., 2016)
H300paxeHa 3aBUCUMOCTL MOOYAA BA3-
KOCTU U MOLYJIS YHNPYTOCTH CHHOBHANB-
HOM KMAKOCTH 3L0POBLIX H0GPOBOIb-
11eB, TMAaLUMEeHTOB C BOCTATUTENBHO-
JereHepaTUBHBIMY  3aboleBaHUAMU
CYCTAaBOB, & TAaKXKe MOIYJIs BI3KOCTH
M YIPYIOCTH pacTBOopa THAlypOHOBOM
KHCHIOThl OT Harpy3ku. O6HapyxeHo,
4YTO CHHOBUANBHAS XUIKOCTh 310POBBIX
IOOpPOBONBLER XAPAKTEPH3YETCA BBICO-

KUM MOIOyJieM BA3KOCTH IpH Manou
varpyske (0,5 T'11) w0 BBICOKUM MOLY-
JIEM YIPYrocTu npu Gonbinol Harpy3-
ke (2,5 I'u). Yacrorer 0,5 Tu w 2,5 Tx
ObM BRIOpAaHBI HE CHYYaHHO, TaK KAK
B MOIENBHBEIX CHCTEMaX OHH OTpPaKaloT
Harpy3kKy Ha cycrtas npu xonsde (0,5 ')
u nipu Gere (2,5 'w).

Hcxona um3 atmx manusix, nid obe-
CHEUYEHHWS OMNTHMaNbHON 3hhekTUBHO-
CTH Iperapara rUalypoHOBOH KHCITOTHI
B CYCTaBe HEOOXOMUMO, UTOOLI MEpPeKpecT
KpMBBIX Moay/s Bsa3kocTd (G’) n moayna
ynpyroctd (G”) NpOUCXOAMA B LMarna-
30He yacToThl 0T 0,5 ' mo 2,5 I'm.

CoBpeMeHHBIMH CpeAcTBaMM AMf
3aMelIeHUS CMHOBUMHAABHOM XKHUIKOCTH
B CycTaBax ABiAWTICs Punapt u Punapr
HOHI', IIPOMU3BONMMBIE HAa OCHOBE THa-
JIYPOHOBOM KHCIOTBI MO 3a0aTeHTO-
BAHHO# 1IBellapCcKOH TeXHONOTHH
B Poccun. OHM TIpoM3BOIATCS METO-
moM OakrTepuallbHOMW hepMeHTAUUHN
Streptococcus equi m  Streptococcus
zooepidemicus. YHHKanbHAas TEXHONO-
THA MPOM3BOACTBA MO3BOJIKHIA COKpa-
THThL BPeMS TIPHUIOTOBIEHUS pacTBopa
¢ 24 yacoB mo 30 MUHYT, BpeMd cTe-
punusannau ¢ 60 no 30 MUHYT, a TaKKe
MNPOM3BOJIUTE ABOMHYW VibTpaduib-
TpaUupo Yepe3 GunsTp ¢ TMAMETPOM TTOP
5 MKM, 4YTO B CBOIO O4Yepeldb MO3BONUIO
COKpPATUTE OINUTENBHOCTE IIOBpEXKIA-
OLIETO0 TEPMHYECKOTO BO3XEHCTBUA,
IIOﬁI‘!TI)CH TOJIHO# ACHaATypaluHud rua-
JYPOHKUIA3Bl M AYUYIIEH OYHUCTKHU TIPO-
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Hanuune dpopmbl
€ NPONOHIMPOBaHHbBIM
pelicteueM - Punapt® Nowr

Y5o6HbiN Boibop dopmM
¥ LO3MPOBOK AN1A Pa3HbIX
TUMOB CYCTaBOB U UX NOBpeXASHUM

100% KkoHTponb cocTaBa W KayecTea
WU3enuns, BbiNyCKAaeMOoro No WaehLapcKon
TEXHOMOTUM B COOTBETCTBUM

¢ MeXayHapoaHbiM cTaHaapTom (GMP)
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NYKTa OT DeTKOBBIX BKIOYeHUI. B KOHeYHOM HTOTe yaanoch
CHHM3WTb PHCK COHEPKAHMS OaKTepUalbHBIX 3HIOTOKCH-
HOB, MOJHOCTBIO OYMCTHTh PacTBOpP OT THAIYpPOHMAA3EI,
NMOBBICUTL ONHOPONHOCTb, CHU3WTH BApHATHBHOCThL B3-
KO3MACTHYHBIX XapPaKTepHCTUK CpELCTBA ANs 3aMELleHUs
CMHOBHHANbHON XHUAKOCTH OT CEPHH K CEepHH, a TakKxke
COXPaHMUThL €r0 MOJNEKYTAPHYIO Maccy. MonekynspHas Macca
Punat u Punaprt JIoHT cocTaBiasgeT He McHee 3 MaH [a,
JNAaHHBIM TOKA3aTelb SIBASETCS YHMKAJIbHBIM IS CPEACTE,
MOJIYYEHHBIX [pOleccoM (epMeHTANMHU, U OOecreYuBacT
ONTHMATbHOE B3aUMOAEHCTBHE C CYCTABHBIM XPSIILIOM TTOpa-
xkeHHBIX OA cyCcTaBOB.

B HacTtosiuiee Bpemsi oOIIENpPU3IHAHHON ABNAETCH TOYKA
3peHMA, COTIACHO KOTOPOU THaNypOHATH ¢ MAKCUMAILHO
GAM3KMMH K 300POBOM CHHOBMANBHOM XUIKOCTH Yel0BeKa
CBOWCTBAMM OGECTICUMBAIOT HAMIYUIIYIO 3aLIATY CYCTaBHO-
ro xpama. CHHOBHANbHAN XUIKOCTb 3L0POBOTO YeN0OBEKa
XapakTepu3yeTcsd TMepexpecToM KPHUBLIX MOAYNA BA3IKO-
ct (G’) m moaynsa ynpyrocty (G”) B AmanasoHe 4acTOTHI
Harpy3ku 0,5—2,5 Tu © 3HaYeHMEM MOAYJS YIPYrocTu
U MOnyJs Bs3KocTH He mMeHee S5 Ila mpu 0,5 [, He meHee
7 Ma npu 1 Tu. JaHHble, npuBeAcHHbIC B Tada. 2, HATAALHO
MOKa3blBatoT, uTo PunapTt u PunapT JIOHT MOJTHOCTLIO COOT-
BETCTBYIOT BBHITIEYKA3ZAHHBIM KPUTEPHAM.

Takske HeMamoOBaXKHBIM MpeuMyliecTBoM Punapr u Punapr
JloHr siBnsieTcss TO, 4YTO CyLlecTBYeT OOQJIBIION ACCOpPTH-
meHT ¢opMm Beiycka: 2 no3uposku 10 mr/ma (Pumapt)
u 20 mr/mn (Punaprt JIoHr), Kaxnas 103MpoBKa B Tpex popmax
BRITIYCKA: 1, 2 1 3 M, YE€ro HeT NMPakTUYECKH HU Y OXHOTO
MPOM3BOOMTENS NTAHHONU NponykiuK. OCHOBBIBASCH HA ONbITE
npuMenenua Punmapt u Pumapr Jlour, meofxomumo ocobo
OTMETHUTh, YTO HE 3aPHUKCHPOBAHO MPAKTHYECKH HHM OIHOTO
clly4asi BOCITANUTENbHBIX OCIOXKHEHUH B CycTaBax IoCie BBe-
JIEHUs, YTO TOBOPHUT O BEICOKOM Mpoduie 6e30macHocTH. Bee
NPpUBENCHHBIC BBEILIC NAHHBIE ITO3BOMASIOT C YBEPEHHOCTHIO
yTBep#1aTh, uTo Punapt u Punapt JIoHT SRISIOTCA OMHHUMHU
n3 Haubonee Ge3omacHBIX W 3QDEKTHBHBIX IIPOM3BOILHBIX
rHaaypoHOBOM KucaoThl B nedeHuu OA. ll
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