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Pe3rome. B paGoTe mpuBOASTCS pe3ynbTaThl BIMSHIS BHYTPUBEHHOTO BBeJIeHUS OuchocPOoHATOB HA
CTPYKTYpY TOYEUHBIX efuHuIl. [lanmueHThl ¢ OMcOCHOHATHBIM OCTEOHEKPO3OM HMMEIOT
MPEAPACIIONOKEHHOCTh K OKUCITUTEIFHOMY CTPECCY, BBISIBICHHOMY PACYETOM COOTHOILIEHUS MEXKITY
BoCCTaHOBJIEHHBIM IIyTaTHOHOM (GSH) m oxucienHbiM riyTaTuoHOM (GSSG), 94TO TPUBOIUT K
CHIKEHUIO COJIEP KAHMS TAKUX MOJIEKYJI, KaK JIUTUJIbI, O€JIKA U aMUHOKHUCIIOTHI.
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Summary. The paper presents the results of the effect of intravenous administration of
bisphosphonates on the structure of renal units. Patients with bisphosphonate osteonecrosis have a
predisposition to oxidative stress, revealed by calculating the ratio between reduced glutathione
(GSH) and oxidized glutathione (GSSG), which leads to a decrease in the content of molecules such
as lipids, proteins and amino acids.
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Beenennue. bucgocdonarsr (BIT)  occuduxanueit u 6uchoconaTHBIM
IPEICTAaBISIOT CO00I CHHTETHYECKHE aHAJIOTH  OCTEOHEKPO30M, OCOOCHHO Yy  MOXKHJIBIX
HEOPraHu4ecKoro nupodocara,  manueHToB. llepBoe KIMHUYECKOE ONUCaHUE
XapakTepH3yIoIuecs IByMs CBSI3SIMH yriepona-  OucdocdonarHoro OCTEOHEKPO3a Ob110

dochop:(HO), (O) P-C (R1) (R2) -P (O) (OH)2,  caenano B 2003 r. Marx u coaBt. [1,2]. D10
4T0 O0OeCleYnBaeT CBSI3b 3THUX BEIIECTB C  IMPHUBENO K MOSBICHUIO MHOXKECTBA COOOIICHUIA

MUHEPAIbHOM MOBEPXHOCTHIO KOCTHOM TKaHH. mo Bcemy mupy o npumenenuu bIl. B menowm,

BIl mmpoko HCIoNB3yrOTCS y MAIlMEHTOB ¢ BHYTPHUBEHHOE  BBeleHHEe  OumcdocdoHaToB
0CTEOTIOPO30M, 00Je3HbBI0 [Temxera,  meMoHCTpuUpyeT ©Oojiee BBICOKYIO YacTOTY
HECOBEPIIICHHBIM OCTEOTeHE30M, MeTacTazaMu B OucdochoHaTHOTO OCTEOHEKpO3a, HO
KOCTHOW TKaHW, BBI3BAHHBIMH pa3IUYHBIMH  cooOrmaercss o 6omibimom paszdopoce ot 0% 1o
TUTIAMH paka, reteporonudeckoit  28% B 3aBUCUMOCTH OT KOHKPETHOTO THITA
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ucnone3yembeix  bBII,  omHOKpatHOTO — WMIH
HECKOJIBKUX BBEJICHUH, HCIOJIb3YEMBIX
OJIHOBPEMEHHO WiH MOCJIeIOBATENLHO,
MPOJOJIKUTENIFHOCTA TEPAlUU U  COCTOSHUSA,
st kotopbix BBoauiuck BII. Kpome Toro,
nepopaibHoe BBeseHue bII, Takke cBszaHO C
oucdochoHaTHBIM OCTEOHEKPO30M, XOTS U B
ropa3zio MEHbIIIEM MPOIEHTHOM COOTHOIIEHUHN
(menee 4%) [3,4,5]. Ilockombky BII moryt

BbI3bIBaTh TSXKCJIIBIC IOCICACTBUA,
3aTrparuBaromue MHOTUC OpraHbl U CUCTCMEI,
TakKu€ KaK MOYCBBIACIUTCIIbHAA  CHCTEMa

(mpoteunypus, cuHapoM PaHKOHM U T. 1.) [6],
OUEBHUJIHO, YTO OHHU BJIHSIOT Ha MeTaboIM3M
YeJIOBEeKa, YTO OMPEIEIIHIIO IENTBIO MPUCTATBHOE
W3yueHWe  JIWHAMUKA  aMHHOKHCIOT B
OpraHu3Me y MaIMeHToB ¢ OucdochoHATHBIM
OCTEOHEKpO30M. DTa HWH]OpMaIus Bce erre
HEMOJIHA, HO MMEeT pellarolee 3HaueHue JIst
OyIyIiero MOHUMaHUS OMOXMMHYECKHUX OCHOB
0OJIe3HU U, CIIeI0BATENBHO, €T0 JICUCHUSI.

Leanr wuccaenoBaHusA: OIEHKA TUHAMHUKH
mokasarejeii aMHHOKHUCIOT Ha (oHe mpuéma
npermapaToB  OucdochoHATHONH Tpymmel y
MAIMEHTOB c BOCTIAJIUTEIHHBIMH
3a00JIeBaHUSMU YEIIOCTHO-JIMIIEBON 00acTu
10 JTAHHBIM Ty OJIAKAIAH.

HcTouynnKkH JAHHBIX M CTPATErHs MOHCKA.

UtoOBbI y3HaTH, KOJEONETCS 1M YpPOBEHH
aMUHOKHCJIOT y TAIIMeHTOB ¢ OuchochoHATHEIM
OCTEOHEKPO30M, MBI  TPOBEIU  TIOMCK
UCTOYHUKOB B Oubmmotekax PubMed u PMC Ha

AQHITIMACKOM W (paHIly3cKOM  SI3BIKaXx,
omyOsuKoBaHHBIX 10 uwoHS 2020 rona.
Hcnonp3oBanuch KJIOYEBbIE cJIOBa:
«O6uchocoHaTHBI OCTEOHEKPO3 UEIIOCTHY,
«aMUHOKHUCIIOTHIY, «HE(POTOKCHIHOCTHY,

«bucdocdoHaThl», «KBHYTPUBEHHOE BBEICHUEY,
«30JIEAPOHOBAsl  KUCJIOTa»,  «30JEIpOHATY,
«ubanaponar». B xaxmon  um3 130
AQHAIM3UPYEMBIX CTaTed INPOM3BENEH IIOMCK
CCBUIOK Ha ITOCJIETYIOIIUE UCCIIEIOBAHUS.

B swmreparypHblii  0030p  BKJIIOYMIA
UCCIIEI0BaHMS], B KOTOPBIX Y4aCTBOBAJIM JIIOU U
olleHMBaNIM  3a00JieBaHME MM  COCTOSIHHE
3JI0pOBbsl Kak IIepBUYHOE coObITHEe. B Xoze
U3yueHHsl 3apyOeXHBbIX cTaTei, HauOOJbIINN
MPAKTUYECKUH WMHTEpeC OrpaHHYmiIcs Ha 75
KJINHUKO-3KCIIEPUMEHTAJIbHBIX UCCIIEIOBaHMIX,
COOTBETCTBYIOIIUX  HMHTEpeCyeMod  HaMu
TeMaTUKU. VICKIIIOUEHHEM IOCIYKWIH TaKue
KpUTEpUHM, KaK JaBHOCTb  IPOBEJCHHBIX

U3BICKaHMI , TIpUYUHBI BO3HHUKHOBCHUS
AMHUHOKHUCIIOTHOI'O I[PIC6&J'I&HC&, HE
Kacarouecs NPpUMCHCHUA npemnapaTroB

3071eApoHOBOH KUCTIOTH (3K).

Koppensiiust BKIFOYEHHBIX B HCCIIEIOBaHHE
nmokazatenei Takumx Kak, (I) mpmoOpereHHBIN
cungpom @ankonu, BbBBaHHBI 3K; (1)
MacCUBHas MPOTEUHYPHUS M OCTpasl MoveyHas

HEJIOCTATOYHOCTh nocJie npuema
ouchochonara BHYTpH;, (II) wW3MeHEHUS
OKHCJIMTEIIFHOTO CTpecca H  COOTHOINCHHS

GSSG / GSH Bo Bpems OuchochpoHATHOTO
OCTEOHEKpO3a IMpEeJCTaBIeHbl KaK OCHOBHBIE
KpUTEPHUH  BBIOOPDKM B aHAIU3UPYEMOM
Marepuaie [7].

PesyabTaThl 1 00Cy:KIeHHE

bucgocgonamuwiii 0CMeoHeKpo3 u
oxucnumenvrwviti cmpecc (OC).  Tlockoabky
Xoce baran u np. U3y4HsIu MPUCYTCTBYIOT TN
U3MEHEHHsT  OKHCIUTEIBHOTO  cTpecca Y
IAI[UEHTOB c 6uchochoHaTHEIM
OCTEOHEKPO30M, W3BECTHO, 9TO
o6uchocdoHaTHBIHI OCTEOHEKPO3 pe3Kko
yBenuuuBaeT cooTHomenune GSSG / GSH, uto
YKa3blBa€T HA  TSDKEIBbII  OKHUCIIMTEJIbHBIN
cTpecc.  BrniOpakoBka  akTUBHBIX  (hopM
KACIOpOJia B  BHJAY HEKOHTPOIUPYEMOTO
amorTo3a, CBI3YIMul (GaKkTop BO3SHUKHOBEHHS
YKa3aHHOTO  MATOJIOTHYECKOTO  IIpoliecca.
JlokasbHast THIIOKCHSI COSTMHUTEIIbHBIX TKaHEeH
OPUBOJAUT K HAPYHICHHUSM PEOJOTHMYECKHIX
CBOMCTB, 4YTO BIeYeT 3a COOOW OTCYTCTBHUE

JIOJDKHOTO ~ JKCTpa- M HWHTPAOCCATBHOTO
KPOBOCHA0KEHUS KOCTHOH TKaHU, C
BO3HHUKAIOIMIMMH  TOCJICAYIONIUMA B HEl

MOp(hOPYHKIIMOHATBHBIMUA HapylleHUusiMu [ 8].
Cornacao nmanabpiM Jose Bagan, Guillermo T.
Saez, M., koTOpble HU3MEPSUIA COOTHOIIECHUE
GSSG /GSH B CBHIBOpOTKE W CIIOHE B Tpex
rpynnax nanueHToB: rpynna 1 cocrosuia uz 24

[IAI[UEHTOB c 6uchoconaTHBIM
OCTEOHEKPO30M, KOTOpble Tmoiydanu  bII
BHYTpUBEHHO, rpynna 2 Bxmodana 20
MAIUEHTOB, KOTOpbIE MOJTyYaIn BII

BHYTPUBEHHO, HO HE HMEIM  HHUKAKUX
CUMIITOMOB OHC(POCHOHATHOTO OCTECOHEKPO3a,
u rpynna 3 Obula COIIOCTaBUMOMN IO BO3pacTy
KOHTPOJIBHOM I'pymIoi, chopMupoBaHHOU U3 17
4eJI0OBEK. ABTOPBI BBIOPAIN TOJIBKO IALIUEHTOB
C paKoM TPy WA MHOXECTBEHHON MUETIOMOU
Juisl BKiroueHus B rpynnsl 1 m 2. Bece atm
CyOBEKTHI MOJy4Yall BHYTPUBEHHOE BBEJCHHE
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3K (8/B 3K) (4 Mr xaxpie 4 HEACTH).
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Puc. Cootnomenne GSSG / GSH (nmole/mg) y manueHTOB 1-0#1 KOHTPOIHHOU TPYIIITHI
(Savion, N.; Dahamshi, S.; Morein, M.; Kotev-Emeth, S. S-Allylmercapro-N-Acetylcysteine
Attenuates the Oxidation-Induced Lens Opacification and Retinal Pigment Epithelial Cell Death In
Vitro. Antioxidants 2019, 8, 25. https://doi.org/10.3390/antiox8010025)

CornacHo pucyHky, cpennue yposau GSSG
B CBIBOPOTKE U CIIIOHE U, CIEeJI0BaTeIbHO,
cootHomenue GSSG / GSH Obutu BblIE B
rpynne 1, yeM B JABYX JApPYTUX TIpyImax.
Hanpotus, ypoBaun GSH B cBIBOpOTKE U CIIIOHE
HI)KE Yy TAanUeHToB ¢ OucdochoHATHBIM
OCTEOHEKPO30M, YeM B KOHTPOJIbHOU TIpyIIIE.
Kpome toro, ypoBau GSSG B cbIBOpOTKE U
cmoHe u cootHomenue GSSG / GSH Bole B
rpynme, mnonyuaBmeit bII B/B, HO 0e3
oucdochoHaTHOrO OCTCOHEKpPO3a, HEKETH B
rpynne 3. V3MeHeHHsT aMHUHOKHMCIOTHOIO
npoQwiIss TpeACTaBICHbBl B CpaBHEHHH C
pedepencHoit  HOpMmoint  (Tabmmma). Takum
00pa3oM, COIJIACHO 3TOMY HCCIIEIOBAHUIO, MbI
MO’KEM cJieslaTh BbIBOJ, uTo B/B BIl, B nanHOM
cirydae B/B 3K, BBI3BIBAIOT 3HAYUTEIIHHBIC
U3MEHEHMsI OKUCIIUTENILHOIO cTpecca B 00eux
rpynmnax, HoJlydyaBUIMX JIEYeHUE, OCOOEHHO Y
HAIMEHTOB c 6uchocoHaTHHIM
OCTEOHEKPO30M.

Xopomo wu3BecTHO, uTo wu3MeHeHuss OC
BIIUSIIOT Ha METabOJM3M YeJIOBEYEeCKOro Tela,
YTO JEMOHCTPUpPYETCS B OO030pHOH cTaTbe
Mapter  A. Canuec-Pogpurec u Bukrtopa
Manyasns  Mengocel-Hynseca [1,9].  Onm
u3ydaiy, Kak pa3iuyHble 3a0ojieBaHUs U
37I0KaueCTBEHHBIE HOBOOOPA30BaHUSI U3MEHSIOT
3HAYEHUS] OKUCIUTENBHOTO cTpecca. OHU BBEH
TEPMUH «UHAEKC OKHCIMTEIHHOIO CTpeccay
(1OC), MoKa3aTesb OKHCIUTETHLHOTO
MOBPEXJICHUsI, KOTOPBIH MOKHO PpaccuuTarhb,
KaKk  TpPOIIEHTHOE  OTHOLIeHWe  OOIIero

KOJINYeCTBA MEPOKCHUIOB K o0meMy
AHTHOKCUJIAHTHOMY ToTeHIany. llockombky
NOC — 310 u3MepeHHe OOLMX NEPOKCHUIOB
WIA THAPONEPOKCUIOB, KOTOPBIC SIBIISIOTCS
MPOJYKTAMU OKHUCIICHHSI HECKOIBKUAX MOJIEKYI,
TAKAX KaK JUOUABI, OCTKH M aMUHOKHUCIIOTHI,
MBI TPUOUIM K BBIBOAY, YTO H3MEHEHUS
OKHCIIUTENIBHOIO CTpecca, oOcyKIaeMble B
cratbe Xoce baraHa, pe3ko CHHUXKalOT ypOBEHb
aMHHOKHUCIJIOT B OpraHu3Me, OKHUCIISiS UX B HOHBI
nepekucu. Takum oOpazoM, OuchochoHaTHBII
octeoHekpo3 M B/B BIl cHmxkaioT ypoBeHb
AMHHOKHUCIIOT B OpraHN3Me TTalieHTa.
bucghocghonamer v negppomoxcuunocme.
Cpemn  MHOTMX  cTaredd, CBSI3aHHBIX C
oucdoconatamu, BBIACISIUCH CTaTbU O
HE(POTOKCUIHOCTH u TTOYCYHOMN
HEJI0CTaTOYHOCTH, BbI3BaHHOH B/B. Ciyuait
MAacCCHBHOW NPOTEMHYPHH W OCTPOM MOYECHHOU
HE/I0CTaTOYHOCTH OCIIe IEPOPATBHOTO IpreMa
oucdochonaror (mm BP) obdcyxnmancs Haoro
Mpuypa [3]. Ilanuent, 61-neTHuil smonen, y
KOTOPOro Y€ ObuIM TpOoOJeMBbI C TOYKaAMHU

(poxanbHbIi CerMEeHTapHBIN
TJIOMEPYJIIOCKIIEPO3, OCI'C), JICUUIICS
CTEepOUIaMU (IpeTHU30JI0H). Cyrounoe

KOJIMYECTBO Oelka B MOY€ yMEHBITUIOCH ¢ 15,6
r no 2,8 r. Ilepopanbubiit Oucdochonar
(amenapoHAT HATpUs) UCHOJB30BAICS  JUIS
IPEJOTBPAILICHUS.  CTEPOMI-UHIYyIIHPOBAHHOTO
0CTE0IO0po3a, HO B TEUEHHE JABYX HeJelb Mocie
wiu nocie npuema bII ypoBens Genka B Moue
OpicTpo yBenmuumics Ao 12,8 T ¢ octpoit

Bectauk KI'MA um. M.K. Axyn6aeBa

140

2022 Ne 2



BOITPOCHI TEPAIIEBTUYECKOI CTOMATOJIOT A

MOYCUHOM HEJIOCTATOYHOCTBIO. [locne
MpeKpaIieHus npremMa aJleHJpoHAaTa
NEPOPATbHO TMAIMEHT TPOIIEI IECTh IUKJIOB
reMOoJIMaln3a U YeThIpe IUKIa adepesa.

O0BeM MOYH BOCCTAaHOBWJICS bi (o)
HOpPMAJbHOTO  YpOBHs, Oelok B  Moue
IOJIHOCTEIO HMcde3 B Teduenne 40 mgHeil. B sToMm
ClIy4ae Mbl HE MOXKEM OTPHUIIATh BO3MOXKHOCTh

TOTO, YTO MAcCCHUBHAs MPOTEHHYpPHUS BO3ZHUKIIA
CIy4aiflHO  TOCJIe  TpHeMa  IepopaTbHBIX
oucdochonaToB, HO BO3MONKHOCTH BCE €IIE
octaetcs, yro wm bII mamuenta ¢ ®CI'C, y
KOTOpPOTO YK€ OBUTM aHOMAJIUU KJIETOYHOMI
CTPYKTYPHI TTOYEK, MOTJIA YCYTyOUTh (PYHKITHIO
KJIETOK TOJOIUTOB, M BBI3BIBAET MACCHBHYIO
nporeunypwuio [10].

Tabnmuma 1 - AMUHOKHCIOTHBIA Tpoduiab manueHtoB, npuHuMaBimmxX bIl B cpaBHeHunm c
pedepencHoit Hopmoii (Endo Y, Funayama H, Yamaguchi K, Monma Y, Yu Z, Deng X, Oizumi T,
Shikama Y, Tanaka Y, Okada S, Kim S, Kiyama T, Bando K, Shima K, Suzuki H, Takahashi T.
[Basic Studies on the Mechanism, Prevention, and Treatment of Osteonecrosis of the Jaw Induced by
Bisphosphonates]. Yakugaku Zasshi. 2020;140(1):63-79. Japanese. doi: 10.1248/yakushi.19-00125.

PMID: 31902887.);

1 mol/day Normal range
Taurine 435.8 322.2-5214.5
Phosphoethanolamine 16.5 31.0-110.0
Urea 46.6 130.3-493.2
Aspartic acid 11.6 <127
Hydroxyproline 518.7 ND
Threonine 2580.7 79.9-528.3
Serine 3126 208.8-1020.0
Asparagine 1813.9 60.7-372.3
Glutamic acid 269.5 11.3-42.7
Glutamine 11402 207.0-1357.3
Sarcosine 164.2 =99.0
o -Aminoadipic acid TR 16.7-118.6
Proline 17119 ND
Glycine 10981.4 652.1-3670.6
Alanine 10349.7 141.2-833.9
Citrulline 4923 13.5-55.6
@ ~Aminobutyric acid 684 =271
Valine 16384 24.8-82.2
Cystine 1009.2 23.7-170.9
Cystathionine 12.6 TR-44.7
Methionine 1759 TR-20.2
Isoleucine 303.5 7.5-23.5
Leucine 505.2 24.6-89.3
Tyrosine 21765 50.6-308.4
Phenylalanine 11158 27.2-110.2
¥ =Amino B -hydroxybutyric acid ND ND
B —Alanine 92.1 TR-153.0
B ~Amino-iso-butyric acid 159.6 TR-1623.9
Y —Aminobutyric acid ND ND
Monoethanolamine 289.8 195.3-606.2
Homocystine ND ND
Histidine 1855 436.4-2786.5
3-Methylhistidine 109.2 113.4-480.9
1-Methylhistidine 4947 59.3-2816.2
Carnosine TR =876
Anserine 28.2 =2314
Trvptophan 482 20.7-150.7
Hydroxylysine 10.2 =229
Ornithine 4478 6.9-43.9
Lysine 2034.7 51.6-1639.6
Arginine 160.1 11.6-54.8

TaKI/IM 06pa30M, MbI MOKEM CACJIAaTh BbBIBO/, aMHHO@.HI/I,Z[ypI/Ieﬁ, CHUXKaAcCT YPOBCHB

9TO n3-3a  [MOYEYHOU

IPOTEUHYPHS,

HCI0CTATOYHOCTH
COIIPOBOKAArOIIAACH

AMHUHOKHCIIOT B OPTaHW3ME TMAIHeHTa.
3akaroyenue. Mbl cienanu 0030p 3HaHUH O
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3HAYEHUHU YPOBHSI aMUHOKHCIIOT y MAlUEHTOB C
oucdochonaTHEIM OCTEOHEKPO30M 1381071
nostydaBmnx bBII BHyTpuBeHHO. O0a coObITHS
BIIUSIIOT HAa OKUCIUTENBHBIA CTpecc opraHu3Ma,
U3MEHSSl HECKOJIBKO I1apaMeTpoB, TaKUX Kak
cootnomenue GSSG / GSH, ywmensimas
KOJINYECTBO aMUHOKHCIIOT U3-3a UX OKUCIICHHUSL.

Kpowme toro, BI1 Be3bIBatOT M1 yCyryoastoT
IIOYEYHYIO HEJ0CTaTOYHOCTH, BBI3BIBAS
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