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T'APYUTI

YSJITA YT

OPYMH LATHUNH YJAMIKJIAJIT AHATAAX YXAAHBI JIAT CYPIYYJIMUT YHIRCJIAH BAUTYYJIATY
MOHTOJI YJICBIH FTABBSIAT OMU, AHATAAX YXAAHBI AKAJJEMUWMH TMIIYYH, JOKTOP,
[TIPO®ECCOP H.TOMOPBAATAP BATUIUNH TYXAU

MOHTOJI YJICBIH HIMHXKJIAX YXAAHBI TABBSAT 3YTIAJITAH, LIYA-bIH YKMHXAH TMIUIYYH,
AKAJIEMHWY, dM3YWH HIMHKJIIX YXAAHBI JOKTOP, [IPO®ECCOP 1LXAMJIAB BATTLINMH
TYXAU BUJI BYXHUM JYPCAMX

OPYMH LATHUNH YJIAMIKJIAJIT AHATAAX YXAAHBI JIAT CYPIYYJIb YYCIAH BAUTYYJIATICAH
XUUTA3 MOHIOJ YJICALL YJIAMMKJIAJT AHATAAX YXAAHBI XYHUN UX AMU M3PTXKUJITAH
BAJITTACAH TYYXOH 3AMHAJ

YJIAMKJIAJIT AHATAAX YXAAHBI AHXHbBI TOTCOTUM]T XUNTI3]T AHXHbBI MU
HAPBIH TYXAW JYPCAMXK

1993 OHbI TOTCOTYAOOC IPIMUNH 39PAT XAMTAAJICAH APJIOMTIT

AHATAAXDBIH IWMHZKJIDX YXAAHDBI JOKTOP, [TPODECCOP,
AKAJTEMHWY HIAPABBIH BOJIABIH TOBY TAHWJILLYYJITA

MOHTOJIBIH YJIAMXKJIAJIT AHATAAX YXAAHBI XOTKJIMUH TOUM
GREAT COMPENDIUM OF ACUPUNCTURE AND MOXIBUSTION
AHATAAX YXAAHBI JOKTOP, [TPOPECCOP NAJIXbIH LIDPOHAATBA TOBY TAHW/ILLYYJITA

“BAWTAJIMIH I'YYH X6X SCUTELLARIA BAICALENSIS (GEORGI) YPTAMJIbIH
AJIATHUM XABJIPBIH 3C3]1 Y3YYJIIX HOJIOOT (IN VITRO) CYJIAX Hb

“XAJIYYH ©BUMH” —MWH OMIAI JKAMbIH XAPBLYYJICAH CYJIAJITAA

COPOOJI-4 TAHTUMH YYIUITUHBI YPABCJIUMH SCPAT YUJIAJIMNUT CYIAJICAH OYH

W30HUA3UJ SMUMH LIAJTIAAHT 3JIATHUM APXAT YPABCJIMMH dMIAT 3ATBAP YYCIACAH CYIAJITAA
AHATAAX YXAAHBI JOKTOP, [TIPO®ECCOP JABAAXYYIMMH HAPAHTYSA TOBU TAHWJILLYYJITA

TRENDS OF THE PREVALENCE AND TREATMENT OF HYPERTENSION AMONG
MONGOLIAN POPULATION IN 2005-2009

AHATAAX YXAAHBI JOKTOP, [TPO®ECCOP CYPIHKUJIUNH CIICPATIOPK TOBY TAHUJILLYYJITA

AHATAAX YXAAHBI I6PBOH YHIAC-UMH “Jd3TrYYPBIH YHIRC” TYYHUM TANJIBAP
30XUOJIYYIALL XUMCAH OYH LIMHXKJIIAJI

YKOHIIHBI BAJIIMAIJJNNH YW IJIMNT ICHBI CUMPAMKUJITUMH 3ATBAP JI93P CYIAJICAH IYH
STUDY OF CALCITE ORAL SOLUTION EFFECT ON EXPERIMENTAL OSTEOPOROSIS

JCHBI BOPOOJIOJITBIH MOI'66PCHUN BOJIOH XAJIBCHBI ACKUJITBIH YEJ YKOHILI-5
HAWPJIATBIH Y3YYJIAX YWUJIIRJI

XATAH YJICBIH AMHAJITUNH BYTALL BOJIOH SMWWH YWJIIBIPJIDJIMNH

XOKIMNH TAJTAAPX CYIAJITAA

MOHTOJIBIH YJIAMIKJIAJIT AHATAAX YXAAHBI BUEMMH 6BOPWISJIUNT 193 MAIPAJIMNH YN
AYKUJIJIATAAHBI BOJIOH APAHIIMHIMHMH IWHXTAM XAPBLIYYJIAH CYJIAJICAH Hb
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ASTROCYTES IN THE SPINAL CORD OF AMYOTROPHIC LATERAL SCLEROSIS TRANSGENIC RATS

AHATAAX YXAAHBI TOKTOP, KJIMHUKWWH TTPO®ECCOP
COHOMBIH HAPAHIPLRT TOBY TAHUJILLYYJITA
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5000 >XKMAWWH  TyyXTa1M  MOHIofNbIH  ynamxnant
aHaraax yxaaH 3ayraar XYPTaN  ynamnarnaH
XaAranargax upaxasd XyH TepenxteHnn byypan TyyXuiH
[3MHU3X [OMOHLCOH 33A4P33T 3aMaap cexepd Ooccoop
OVAHNIA YEeUMMAHX3HTIM 30/TTOCOH Hb WX XyBb 3asia MTaN.
Cop OONCOH yXaaHT XyMyYCMMH Oyxui N Hacaapaa
OyT3 Oy” BONrOCOH 3pPA3M OKYHbI WM M3T Yafan
OyT3nyyA Hb XYH TOPONXTOHL 3YMPALWIyM WUX TyCbir
Y3YYNIC3p MP3aXA33 DMLY MX Cypraan HOMIIOM-H33MT
OyT931yYA Hb OpOoO Oycraa LarmiH 3px33p MapTargax
Hb MapTargax, r3raak yryn 6onox Hb yry Goncoop
apan xumx XX 3yyHbl cyynd XXI 3yyHbl 3X3H yen, canH
Uartam axmH HIM y4nMpcaH Hb 3H3 O1333. MOHIon OpHbI
XYBbZlL KOMMYHW3MbIH Y3371 OapuMTnanaac aHrxmpy
apoyWMncaH  YemeeT  CITMINM3  CIPrd3H  MaHAcaHaap
MOHTIONbIH X3M33X TOLOTIONTOM MapTargax yry 0onox
WaxcaH YynamxianT aHaraax yxaaH CIprax Xerkmnx
DoncoH 6una. DH3 Gon XX 3yyHbl cyyny Oyoy 1980-
1990 —334 oHbl ye. X3amnrasp MOHIoON OpHbI HUMMM
yNcC TepunH Oavpanmd, WIHXYYy Oyn33H AOynaaH canxu
C3HMHX  3X3MCOH  X3AUM 4  MOHTOJfIbIH - YNaMXIanT
aHaraax yxaaHbIr COPrasH XerKyysiaX XyCaJ 3pM3M33TIN
X34, 6ac 3pA3M yXaaHTal XyMyyC TUIAM Y OfIOH OuLL
OONUMXCOH Uar ye oM. DH3 yed X3OMWIdp XyyyuH
TOITONLOO HOEPXOX OarcaH Y rC3H ApAbiH 3MHINMUIAH
XYPIIN3HT BanryynaH TooopXor YMrnanyya’dp cynanraa
LVHXMAM3HUA axyyOblr XWX TYMUSTIX DalrcaH Hb
TOM anxam XWWr334 X3TUWH CalH VYUNCYYOUWH OPYMH
LArniH 3x131 OONICOH MASMT 3pran3axryi GanHa.

MoHron ynceiH AYNC 1989 onf, MOHIofbIH aHaraax
yXaaHbl TIHXMUWI aHX yhaa YyCraH OawryyncaH Hb
XOMbIF XapcaH MX axiblH 3xn3n Garnaa. IHIXYY TYyXaH
wnnasspunr AYWNC-ninH pektop npodeccop [.Kamba
Y33M3H 3XAYYNCOHWMIM  uaaHa MOHron ynAcbiH  XyHWN
rasbsar 3my npodeccop H.TemepbaaTapblH caHaaunaH
YYCI3H 30XMOH BarryyncaH nx axun eHeer xypTan yprax
COEONCooOp Damraar xapaxag ayTal yXaaHTam XyHUN
XWNCIH OYT33CIH  YWNC Hb MOHXPSeH YPrafmKUNAIMMIAH
XKLL Xap>X OOsHo.

Mpodeccop H.Temepbaatap T3p yen ynamxnant
aHaraax yxaaHbl XyBWMH 3MH3M3r Oanryynx 6onox n
DancaH O1333. TarcaHrym Ynamxnant aHaraax yxaaHsbl
MA3T Aafavt M3T UX yXxaaHbIr MOHIOJbIH 3a/1yyCT eBIyY3H
YNA3X, TYYHUAM XerKYYy/iaX 3C3H XOEPryM C3Tranasp
3YTMX WaMAcaHbl a4aap MOHronbIH ynam»KnanT aHaraax
yxaaHbl mAsr Ouwe paacaH canbap LUMHYASMA3H yycu
XEMKMXK, 3MY M3PradXMATHYYA 6GONOBCPOH 63NTraraax
Oyxan OyT>H TOrTONUOO OOMOH Xerkux Oanraa Hb
YH3X33p Oaxapxantau.

H.TemepbaaTap OarwmiH WaBb Hapaac advaaHbl
XYHAMIM yyp3aX Yadantau, 3pasm 00N0oBCPONA TArMPCIH
CalH 3pA3MT3A CyANnaadv M4y Hap Tepceep bairaa Hb
auuT GarwmnH raBbsa 6m3s3. ToOHUM 3apUM Hb TOPUIH
Oonoos XyBUMH TOMOOXOH Oawryynnara XamT OfHbIr
TONrOMNOH, Bacxyy YaHcaatam OyT33n TyypBUCaap siBaa
Hb TYH CaMxaH. DO XepeHre Xx3333 H3M LarT AyHApaxan
3pA3M  yXaaH ynam apuBXupar >amTan. XypaacaH
3 XepeHre 33H33> HaxapxaH ApUX OV XapWH 3pA3M
yXaaHbl a4aap OYTI3CIH YHIT 3YMNC 33H33 AMArT AyypCrax
MOHXPYYIA3M Hb axryy.

SMLWYWNC 3Haxyy yurmanunr  6yoy  MOHronbiH
aHaraax yxaaHbl canbapbir 60410roop A3MXKMX MUHUN
Ove UX CypryynunH 3axvprnaap axunnax Oavixgaa ove
[laacaH cypryynb OONroH epreTrex 30XMoH GanryyncaH
oM. T3p33p YnamxnianT aHaraax yxaaHbl Cypryyib
Hb apaacaa X34 X3O3H Cypryynunr paryymx 6acxyy
3pOMUIMH 33P3T LLON ONFOX YW axunnaraa Wwunss gapaH
YPMIKUCIP yaMXKIanT aHaraax yxaaHbl Oyxan OyTaH
3POAIMTIH cyanaadma Garw, amy Hap Oy GONCOHbIr
xapaxap, Taatan banHa.

MOHronbIH ynaMXnanT aHaraax yxaaHbl XerkunH
WKH3 ye 3xnaX OarHa. flaraag B3N MapTargcaHaa
C3praax, rI3ACIHII 00X aXWn YHACIHODD XWMMrAdX
LU3rU3py 3X3NC3H Oarx. XapuH ynaMxnianT aHaraax
yXaaHbl Y331 OapyMTNan, OHOM apra 3yWr HapuiBYnaH
cyanax Oyloy eHeedpUMH XyH TOPenXTeHUI X3p3rud3,
WaapanarbiH YYAH33C MYH3rMMPYYA3H CyanacHaap 3pyyn
3HX OalX, ©BUYMH 3MI3ra3C CAPrUAN3X, apra 3amblH fang
yXaaHbIr yyAfaH raprax Ho AaMXUITYW.

SH3 Gon xopryw, Goabranm TOXWMPCOH apra yxaaH
0anx Hb OVINTOMXKTOW.

LleexeH MoHron4yyn T3p TycMaa Yynamxknant
aHaraax yxaaHbl 3pA3MT3H CyAnaayng 3m4  M3prag
3BMA3NA3H HIMA3XK H3MH 3yIT YapMaWH 3YTr3B33C XyH
TOPONXTOHNI aHaraax yxaaHbl TYYX3HL WX33X3H TycTau
ymncumr 6yTsx OosHO.

MoHronuyyn  Gaviranb  3X  O3NXMATINM3, of
rapurtanmraa 30r3H cafaHTanraa xamThaa 3HX M3H[
OPLUNH aMbApax LBMX yXaaHblr OYTI3COH apa TYM3H.

MOHronblH  ynamMXxnanT — aHaraax  yxaaHbIr
OPTOBUUIBH aBY XOMKYY/K fBaa yxaaHT 3M4Y 3pA3MTIH
M3PMAA33 UX aMXUATBIM XYCIH epeee.

SU3CT Hb YNamMXXNanT aHaraax yxaaHbl 3pA3MT3IH
M3Pr3AMIMH OIOYH yXaaHaap OYTI3rAC3H eB CaH XMIradg
CYYMMH YeWIrH CcyanaaybiH XUk Galraa cypanraadbl
AXJIbIT ONTOH TYM3HA, Tyra3Xk Oaviraan  [JOpHO OaxuHbl
ynamxnanT aHaraax yxaaHbl CTIYYNUWH a4y xondornon
OPLUWHO.

Akagemmy 7%&@4 LLfIxarsacypst
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OPYHH IMATUWH YJIAMXKJIAJT AHATAAX YXAAHBI JI3T CYPTYYJHHUT
YHJIACJI9H BAHUTYYJIATY MOHTOJI YJICBIH TABBIAT 3MUY,
AHATAAX YXAAHBI AKAJIEMUWH THIIYYH, TOKTOP, IPO®ECCOP

H.TOMOPBAATAP BATIIIUMH TYXAHU

AnTanH MX yyncbiH AyHA YaHAManaH OyycaH
aunyyn eBemkeeHOee HanavHa. [ypBaH roorumH
HYpyyHbl eBep pnop opwux Llaxmp Ooro4miH
©BOJIKe6 HapaHA 33B3P, acra XxadHbl HeMepTau
OynaaxaH rasap ax. 3aX4uH TYMHUM enrnin HyTar
ANTanH canbap yyncbiH Ypraaxknan ypBaH rooruiH
HYpYY, FOOrMWH TypBaH XaMCaH 33P3r Y33CM3HT
cypnar yynceiH esep fop Llaxmp 6oroy xamasx yyn
oun. Laxmp DorounmH GapyyH 3HMp gop YynyyH
ryanHx eBeskmnx 0arnaa. XaBpblH 3X3H cap LWyBTapH
OavicaH T3p H3MH efep [ypBaH FOOTMIH Hypyy
Lacaap Oygapy, GOPOHrONOH T3HMPUMH apaHLWKH
XYWCraHyyp, VYY3H YeneeHun HapHbl 3aBCapT
YynyyH ryaviHg, xex anar OVEeTan HaraH Xyy TepCeH
Hb MOHronbiH yNCbIH raBbfaT 3M4, akagemu,
aHaraax yxaaHbl OoOKTop, npodeccop HampanbiH
TemepbaaTap oM. TIHMPUMH TamraTtam xyy Tepnee
MX 33X Hb Xyyrd> Hyyuamk OavicaH mpar. Xyy
Tepeen 3 efep, 3 LWeHe yWNcaH Ty eprecT yfaaH
XapraHaap mpuUnr Hb BUTYY OPOOX, aMb HACbIr Hb
TOHMPT AaaTrax aBpan rypsm 3PC3H IOM MH3 1133.
ToHMPUMH aBpanaap Xyy 3C3H M3HA VAAK ecex

TOPHWCOH OONOBY I3NXWUAM O3HOSMHYYA3H TIHTIP
TYHTap TyMX fBaxfaa 33X33C Xxarauax, eHdpen,
XarauJlblH 30BAOHT Tyy/IXX, ©OHUYMH XYHA HOEH ONOH
MAMMH yNrap33p Xap 0ara HacHaacaa xaTtyyraac
XaTyyr y33X XaT CyycaH oM Oun33. T3HMPUMH
XYYI XyBb 3asila Hb OPXMCOHIYW, aBra axblHxaa
aqnan 3H3p3aM133p HyTraacaa rap4, 3pAMUMH asHA
Wwamaax secaap MOHIOMbIH aHaraaxbiH TIPryyadx
SPO3MTAMMH H3M DONCOH.

Bar MMHb M3AP3MMH 3MY33C aKJ1bIH rapaaraa
3x3mx 1971-1980 oHA, YKTS-nnH M3OP3AUNH TacarT
amy, 1980-1985 oHa AYO3C-UMH  M3Op31MnH
TOHXUMWIWH Oarw, 1985-1989 oHp TyC cypryynbn,
XWY33 aHMMKH 3pxnard, 1989 oHg ynamknant
aHaraax yxaaHbl KIWHWUKUAH 3MH313r, AY[sC-
WWAH  YNaMXNaNT aHaraaxblH TIHXUMUUT  LUWH33P
anryymk TIHXVMWUWH 3PXNI3MY, YIMaap TIHXMMII
BPrexXyyaH CYypryyanmH 3axmpanaap OfoH XuUn yp
OYT31T3M aXmnnax, MOHTOMbIH 3pYYyl M3HAMMH
canbapT ynamxnanT aHaraax yxaaHbl OfIOH MsHraH
M3PraXXUNTan OONOBCOH XYHUHI D3NTraXK rapracaH.

Mpogpeccop H.Temepbaatap 6ari MOHIo yncklH raBbsat 3M4 L0/ XYPT/133
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Mpodeccop H.Temepbaatap Hb OPYMH LIAMNH
yNamxnanT aHaraax yxaaHbl [O3r cypryynuur
YHIOSCN3H Oamvryynard, ynaMxianT aHaraax yxaaHbi
MY IMHINTUMH MIPrXUNTIH O3ATr3X, 3MHIM3YMH
TYyCNaMX YANYUATIIHT, YNaMXKIanT aHaraax yxaaHb
3IMYMIMI3HUIA APryyabIr HIBTPYYI3X, XyyNb 3PX3YMH
Op4MH Bypayynax, TepurH boasioro DonoBCpyynax
AXJIbIl CaHaaynarYfblH HIr 1OM.

ByX IOMbIT WWMH33P 3XM13X MA3F aMapryun. SH3
BYpUMH O3pXLLU331 TOXMONAAor. X433 TOXMONAOX
O3PXLU33M133C33 IXMINNAT Hb TaBbX YafcCaH MA3M
Hb TOM aMXWAT OM. DXHUM XKW yAamxKnanTt
aHaraax yxaaHbl YHOCOH  Xxm433nyyh — Oonox
OHOJ1, OHOLIWATOO, 3MUMH TYYXWUW 34, TeBe XN
30HXWMNOH OPX, XMY3MUAH X3N03p Hb CEMMHAP
ronnox 6annaa. CeMVHapPbIH  XWUY33UNH  yesp
OPHWVH aHaraax yxaaHbl Typlunaratam, ynamxnant

aHaraax yxaaHbl M3PraXun Ofrox KypcT cypanuax
DancaH 3M4 HapTan “HOM” Xasnuax 3apum yen,
raHL Xypyy Wiyy rapaxaapaa Xxeep4, TyYHI
ypPaMLVH XOHOF, XOHOroop axucaap 6awnnaa. Har
yaaa H.TemepbaaTap Oarw OvgHWnr ynamxnant
3MHINM3P  “eBunyymaX”-uiH Tyna  YnaaH6aatap
paLlaaH CyBWAan/xyy4mH H3P33p/-bliH TOM 3aanaHp
22 uar XypTan ragHaac TYMDKMH XMY331 YHLWYYNaH
3Pr3H MPXK LWasnraX OarcHbIr 0400 Y MaHam aHTUXaH
aypcaar. YHax33p Y 13p yen Temepbaatap bartwiminH
HacC 3anyy, UyC WWHMH BarX WUH3 TIHXMUNT Xen
[33p Hb OOCroX, XWMYIMNWH WKHD XeTendbepumnr
X3N03p>Kyynax, barw HapbIr fagnaraxyynax Tanaap
MNX33X3H 3yTraf raprax OarcaH.

DH3 uar meymp ynamxknanT aHaraax yxaaHbl
aHXHbI TOrcerymg, aHxHbl 3M4 Hap Oug, Garw TaHbIr
AypCaH CaHaXx, YrymmK MeH TaHbl XWX OYTIICIH,
DauvryyncaH raBbsaraap baxapxax OanHa.

LlaBb poktop, npogeccop M.L{3p3HAarea

Ynamxnant AHaraaxoiH aHrviH oyTHyyA. 1991 oH
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MOHTOJI VJICBIH IIUHXKJ3X YXAAHBI TABBYAT 3YTIAJITIH, HIYA-BIH
JKUHX9HA T'HIIYYH, AKAJJEMHWY, 9M3YWH MIUHXKJIIX YXAAHBI TOKTOP,
IMMPOPECCOP II.XAHJIAB BATIIIMHMH TYXAU BUJ BYXHHUH TYPCAMIK

DH3 UX XYMYYHTaW Oup OyxaH 6ac n XyBb
3asaHbl Teepreep Oarlw Wasb Oapungax 3pasm
OlOyHbl ~ Basnar caHraac Hb Cypanuax cypraan
YIMWr COHCY Oacdrym xaasa baraxaH X yraHpg
epTeX ABLraaxs3. YnamxnanT aHaraaxblH TOSHX3M
WKH3X3H Oaunryynargax cyprant 3X3/K 1OM oM
WMHX3H OarcaH yenss. CyprantbiH xeTenbepuinH
flaryy ypramiblH X33pUAH Aagnara xumix 0Oomnx
X3HI3p YAMPAYYnax Tyxar acyynan Tynrapy Gancax
ye oM ouna.

SH> yen H.Temepbaatap OartwiminH M3praH
caHaa rapy L.Xampae Oarwaap yavpayynax Hb
3yUTAN MK y3C3H Oampar.  Ll.XanpaB OGarwitam
OYMK YYN3aH 3H3 AaanraBpbir OUeNyynax XyHOX3H
YYPIUAF  @UMIUAH 3MH3M3MAH €POHXUM 3MY33P
axunnax 0ancaH X3HTIM sfiaxk xapwunuax Tanaap
XINbIH acap paffara Typwnara XypuMTayyncaH
ouaHum barw C.Bn3umncamxaHn, erceH danaar oM.

C.OmuncarxaH Oarwl 3H3 Tanaap XOXUM
PbX DaMXbIr COHCOXOA!:

- TyxavH ven LU.Xamgas r3gsr TOM XyHWUM
Tanaap COHCOX OancHaac yyn3ax apunuax
Oaviraarym T13p ven LU.Xampas OGarw — axunrym
DONYMXCOH X6 Hb MAIMTI3L CaVH 3Ar33ryM raprad
DanicaH ye TaapcaH Oawraa tom. L|.Xavpas Oarw
fafnara yompaax caHanbIr TMAM Y TaaTal caxHaap
XyN133K aBaarym 4 C.On3micarxaH barw cavxaH
SAPUNLAX 36BLUISBPYYK YafdcaH Hb Oua OyxaHz
TaapcaH a3 3aBlUaaHTaM X3par OaAMCHBIT XOXMM
yxaapcaHaaa.

YpramablH gagnara 3xmn33c emHe L.Xanpoas
Darw Har epep WpX O30Tr3N aXblH  Tanaap
36BMI6ree er4y oMpXxoH 3yyp “3ancaH Tonron” aBxX
Dara 33p3r pacran XuUWNr3f fBCHbI JapaaxaH
ypramnbiH gagnara sxamk C.On3uncamxaH Oaru
XaMT gagnara youpacaH. Ll.Xanaas Oarwmmr oxmH
X.CyBhaa, a4 basgpmaa Hap Hb acapy 14 XoHOTr xamT
Janfiara XMnnracaHaa3.

Bup OyxaH gapgnarbiH O3ATMN aXIbIr X3PX3H
XaHracaH fHapnarbliH fBL yp AyH amap OancaH
33pP3r COHMpXoNTon Oamx ©Oonoxyni, Gara 33par
HIMINTYYAUAT OUYB3N  4eneeTsn Har OoTb HOM
rapHaa.

YYHUMr XouW TaBuan [Aagfarbir akagemuy
Ll.XarnpoaB OGari xapx3H yOMPACaH Tanaap X3AX3H
3ynn Tamparnse. bua axnasg “Tapanxk” ymrnanpyy
la3-53 MalwuHTaM rapcaH oM. barw gotop cyyx
Oua faxaB O33p Xerkungeef N fBHa. barw rHAT
3orcooq Oyyraapan MXMWMH XaMT Oup XxeepceH
aMbTaf, [avHa OpoX M3T ycp334 OyyHa.

3aa Haall VP 3H3 LU3LIMMIAT Xap MaH3. DXN334
TYYHUA OOTaHWK WKHX YaHap, 3pAdM Yagan TaHux
aproir sipbX erHe. [apaa Hb X3PX3H faX aBy
xaTaaman 03n43x Tanaap, Xxanpnax ramHax Tanaap
36BMeHe. barw T3p yea xem Hb CavH 3Ar3aryu
TasrTan ssgaar G6ancaH. Xaasa Tap yynaHg aBumpd
o4oop OapyyH TUMLW3 xapcaH X343H acra bavraa
TOHA O40O[ eprecTan TUMM ypraman 3CB3f1 rapT
YMHb Wap bypar 6omk Haangaan Oaviraa LeexeH
TOOHbI TUMM ypraman Oaviraa aBaaz Mp rax.

X3ncH»3p Hb Oamk Ganx, €ecton Heree
Davrannnr yHWHaa rasr nam 1 darpar 6anx rx
OoporgoHo. AMHaac Hb rapd 6arnraa yr OONroH
YH3T3M ypramiblH TyyX M COHUH 3yWn Gamarumr
T5p yen N OWA aHX 3X3MK COHCOX Oawmnaa.
BarwmmH ManxaH OWMAHWIMX33C apan 3anTan Ganx
O4CHOOC XOEp [Aaxb XOHOMT OarwumH ore Ymyspy
[laapaap, XaaxaH TaBrymacaH Ganraa om.

DH3 ye[ XOHWHbI Maxaap CamxaH Tac XWNC3H
Wen XWX ereef CaWH Xxyyaah YHTyyncaHgaa.
©rnee 00CY MpP334 CanxaH amapcaHaa Xan334
MpexeBanbCkMng, — TOXMONACOH — 3yWn  e4uUrgep
HaOa4 TOXMOMOO 334, T3P XXYYNUYMH MaHan HyTraap
asK fiBaa, Oume Hb 3BryMPXaXK [daapy Ynypyyosc
Xypax34 Hb  XaMT siBCAH MOHron XyH XOHWHbI
rofl Maxaap LWen XMmx ereef xydaad YHTyyncaHm
HaM YHTax 3yr3p 6ocy OancaH Tyxam TyyHWM
LypAaTranaac yHWmX OancaH Hb Hagagd TOXMONOoOo
COHWH I0OM X Xyy4umk bancaHgaa.

bac Har coHnH Oon papaa Hb 6un “CerHerep
BasHrona” ypramnbiH Aagnarbir ycaH 060pooHoop
XMWM334, ypraman xaTtaxryW ran angax sBenaa.
HaagmblH fapaa Hb bynran anmrimH XXapranaHTbiH
aMaHA Jagnara X1mxssp aBnaa. IH> yen Ll.Xanaas
Barw “XemenMepunH raBbsiaHbl ynaaH TyruvH
O[OH"-p LWarHargcaH ye taapcaH toMm.
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AHaraax YxaaHbl VIx CypryynuiH Ynamxnant aHaraaxolH T3HXVMUH
3eBnex barw Akagemud L.Xavnaas, TSHXUMUWIH 3pxaary [1.XaxuacypsH bariu
C.6n3umcavixaH, [.bataynyyH C.Coa3aaynam

YyHunr — omg m30330 GarwmnH - OfoHT
TAMI3MI3H3 34 xotooC 20 LWMPX3r eHaer a.d
FAPCHbIN CaBaHA XMUWM3A MalWH A33P33 33/KUMXK
Dapar xoep emep Oapbx sBnaa. Cyyng’ 3-H
LUMPX3r Xarapaaryn eHaer yAacaHas3. Tarsag yasac
XOWLW fJaanaragaa rapanryn camxaH X0on XUUrasg
Darwmmr gyyacaH Hansa AypamxxaH 0arHa toyHbl
YMHb OJOH MOAOH TAIMAIMAX Aadnara Xumx rax
P33 613033 X MAATUMH IOM X3/17133.

Bua TaHbl OAOHI TIMISM3X 3K 3HD OHATNNT
2 XOHOT DK GapbX sBNaa T3rd Heree eHOerTain
X00JI00P00 AanmXK GarHa raxag OuaHWN CTrNUAN
OVNroX asHAaa TamBLIMPY UX Dasprax camxaH Tyyx
xyypH33n C.On3uncamxaH OarwTan 3-H XyHoara
Tynrax Ov ambapanmgaa apxum yy>X V3yyrym XyH
X433 XYYXAYYA Ta HapTaa Oaspnax GamHa rzg
XKYyMan3aag >Oorton MH33X bamk omnaa.

YpramnbiH fdagnaraac mp33g  ouma OyxHuM
Garw WwaBMWH Oapungnara ynam N naBwuvpy
MOSBXMXCOHAS. barw OwmasHa ypraman, >xop
CyAananbiH nekL YHLIWX 3pA3M CyAnanbiH axnaap

36BMONTE6 aBY XYBWMH HOMbIT
CaHraac Hb [dyptan vyeass Hom
aBY YHLUMX E€CTOM aMbf, XamTapd
axunnnax OancaH. TyxalH yenss
Owa Garwunir akagemMmy ToOM XyH
rX33C eep 6oaonryn ABX HarcaH.

XapuH fABaaHOaa
tO.LI3a3H0an papraac agnargcaH
apOblH 3MH3AMMWM C3Prasx yypar
aBY  MaapaMOblH 3p3ana XaTax,
XYHUA  UX SMYUMH  M3Praxssap
1954 OoHO Terceen bynraH
ANMIUAH SMHTUAT TAHUIOAXTYA
©onTON ©ePYUNCOH, 0POC XINHNN
opyyynary  xuMgar  DalcaH,
XYH  3MH3M3MMMH  TeXHUKYMbIT
Oapunratan 0Oonrox cyprantbir

camxpyyncaH, 1949 oHp raHra
©BCOOP 3M XWX Y3C3H,
00TOOO000  ypraMfiblH  OJIOH

apBaH 3KCneduL, 30XMOH SABYYIIX
yavpaax barcaH.

TyyH4nsH BHMAY-H CH3-umH 1973.6.1-Hun
enpuiH 192-p Tortoonoop LLIYA-H xapbsaHg “Om
cyananbiH nabpotopu”-unr “banranninH HIroaMnH
Xyp3n3H” 6onrox ynmaap CH3-unH 1980.12.18-
HMM  eppunH 408 TOOT TOrTOONOOP SMA-HbI
xapbsiaHg “ApAblH SMH3N3MIAH XYP33M3H" OONrox
OYT3L, 30XMOH OanryynantbliH XyBb[, ©PrexyyncaH
33par Oara  cara 3yWIyyAUMWr M3A3PY  IX3NC3H
toMaa. TOM XyH TOM Oanarumr ove Hb YMNIIPXYY
DavicaH  ambApanbiH CYYIUAH XUNYyA33C Oara
33par rafjapnaHaa LU.Xampas ©Oarw “bognoro”
N ApbX 6ancHaac XOEpblH XOOPOHA 3YWN APbX
Daviraarym rx 6og0raaor M.

Akagemund  U.Xampas Oarw 0on  TyyXWinH
XYHIOX3H yed ynamnanTt aHaraax yxaaHbir OpuYMH
LarMnH 3pa3M cyananbiH 037 XKasartan ysanayynaH
COPradH  XerXKYY/DK  XOM4  yelds  ynamxnyynaH
aBUMpPY OrceH Teaunryl eHeerumH MOHIOJIbIH
aHaraax yxaaHbl XerXung TyyxaH 00OuT raBbsa

DanryyncaH xaaHaac 4 cypnar bapaa cypTan “OHoep
xaaH" yyn ©GancaH toMaa.

,ﬂpraM)Kyy,ﬂbll_ SMX3TI2H T3MA3ITISC3H dHXHbI Tercerd

YALLIYTYKopriopaumiH 3axupar,
AY-Hbl goktop, npogeccop C.C33Cp3r[0px
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OPUYHH ITATUWH YJIAMXKJIAJIT AHATAAX YXAAHBI 3T CYPIYYJIb YYCI9H
BAHUTYYJIATJICAH XUHUT33] MOHI'OJI YJICAJ] YIAMIKJIAJIT AHATAAX
YXAAHBI XYHHUH UX 3IMY MIPIIKHUJITIH BAJTTICIH TYYXIH 3AMHAJI

MoHronyyyabiH 0axapxax €cTon  3yWUINnH
H3I Hb OJIOH 3YYHbl TypL eBferaex ynamxnaraaH
MPC3H YNaMXNaNT aHaraax yxaaHbl apuvyH HaHAMH
CaH Xemper, M3AM3r OlyHbl KX YyxaaH. [JopHo
OaxXVHbl aHaraax yxaaHbl WX ynamxKnan Tacpantrym
YPIMKUK, ©CeH  [O3BXWX, OyypaH [A0pOnTOX
XODKMUH UX HyradaaHg Cexpenryn 3H3 3yyHTau
30JIFOCOH Hb 3PA3M HOMTOW axMaf, YeUNH XOMY yea33
VNI93C3H 6B xepeHre, 06ac uaaw Hb MoOHrongoo
TOOUVIYA O3NXUNG, O3NMPYYI3H XOrKYY3X 3pXdIM
xapuyunara ArunUr yxamcapiasan 30XMnTon

OpYMH LArMmMH ynamxknanT aHaraax yxaaHbl
[3r Cypryynumr yHA3CnaH banryynard He MY-biH
XYHUI raBbsaT 3M4, akageMuy, 4OKTop, npodeccop
H.Temepbaatap Oarw r3gsrmn x3H 4 Mapraxryu
oonos yy. 1990 oHg AYO>C-mnH 3axmpan MY-
biH raBbsaT Oarw [.Kamba, CypranT 3px3ncaH
npopekTop MY-bIH raBbsat OarL, WWHXI3X yXxaaHbl
aKageMUMH TULWYYH,  3M3YMH LWWHXI3X yXaaHbl
nokTop, npodeccop [O.AyHrppopx, CyprantbiH
anbaHbl gapra MY-blH 3pyynunr xamraanaxbiH
raBbAaT aXMWNTaH, LWMHX3X yXaaHbl akageMUH
FULYYH, LWWHXI3X yXaaHbl [OOKTOp, Npodeccop
LL.JIxarsacypaH HapbIH
XONbIr  XapcaH ©oanoro,
OHY M3PM3H  WWKABIPTIN
canuwrym xonbooton. 1942
OHO XVHUW  UX  3SMYUMH
QHIUWM  H33X aph TYMH33
IPYYIDKYYNCIH 1X Cypryyib
MUHb 1990 oHA, ynamxmiant
aHaraax yxaaHbl XYHWW KX
SMYMUH  @HTUAT  HI3CH33P
YHASCHWM X3MXK33HUM
OakanaBpblH DonoBCpoONTOM
ynamxnant aHaraaxblH
M3PraXUNTIHP O3NTraH
raprax — 3spyyn  M3HAUWC
canbapT HUMNYYNI?.

[ar cypryynb raarvmr
y4Mp Hb aHaraax YyxaaHbl
©onoscpon cynnanbiH
WMHXJI3X yXaaHbl OHOMOOpP
TOrCONTUIH BMHeX,

TOrCONTUNH, TOFCONTUNH Aapaax cyprantbir MoHron
yncaz UOrLio0oH OyT33CaHA OpLUMHO. TercentuimH
cyprantaap aHxHbl 3M4 Hap O30TrargsH  rapy,
TercenTUH gapaax cyprantaap MarucTp, LOKTOpyy.
OONOBCPONbIH 33P3r O3B XaMraanx, TercentumH
Japaax cyprantaap TePeskKCeH HapUnH M3PraxKu
333MLWMXK 3X3MCIH Hb OfIOH YACbIH 3MH3MNMH
M3PMXXMATIH O3NTM3A3T X6rkneec raxcaHrym.

Ynamxnant ~ aHaraax  yxaaHbl aHXHbl
TOHXUMWIMH 3PXN3r4 Hb OOKTOP, A4 npodeccop
H.TemepbaaTtap, Carwaap O.YynyyH4nmar,
C.On3nncamxaH, [.bonopmaa, [1.XaxmacypsH
Hap OauncaH Oereep TyBO XanHWW Oarwaap O34
3POIMTIH  baTyynyyH ypraman cyananbiH barwaap
B.XypanuynyyH Hap O1a3HA X433 3aacaH. TyxanH
ven Oariunax OOMOBCOH Xy4MH AyTMar OamcaH Tyn
©Bep MOHronbiH YnamxnanTt aHaraax yxaaHsl
CypryynunmnH darw Hap 6onox npodeccop JlyBcaH,
Xapxyy, bo. Temep, MsHraHbasap, Tanbo 33par
ONOH barw Hap ypT 6orvHo xyrauaaraap MoHrong
MPX XWMY33M 3aacaH Hb YNamxkmnanT aHaraaxbiH
CyprantblH TOITONLOOr OypayynaXx3h, Yyxal XyBb
HIM3P OPYYNCHBIF MapTax OONOXryw.

AYUC-biH YAC-mviH 3eBnex bari Akagemund L. Xavinas, cyprantbiH anbaHbl
fapra, 4OKTop A34 npogeccop I.HovixxamML, TSHXUMUVH 3pX/I3rd JOKTOp A34 npogeccop
H.Temepbaatap, 3anyy bariu [.L3psHaaraa (1994 oHbl yackiH LWaaranT)
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YnamxnanT aHaraax yxaaHbl T3HXMMUIH
Darwmnax  OOMOBCOH  XYYHUWT  YafaBX>Kyynax
boonoroop MaHan Tercenteec [.LlspsHpoarsa,

C.Coacparpopx, [.UsHo-Aoyw Hapbelir 1993 oHf
Darwaap aBy axunyyncaH Oereep 3MYMNMIIHNN
aHrm  TercceH C.Onpox, AY[OyC-pn 6Garwaap
axunnax 6bavcaH  C.Xuwmrkapransir  Hapaap
Oarwaap aB4 oun?.

Ynamxnant aHaraaxoslH TaHxumumir  AYWNC-
WMH 3aXMpnbliH Tylwaanaap Ynamxnaant AHaraax
YxaaHbl Cypryysib OONroH eprexyynx 3axupraap
Hb TOHXUMWIMH 3pXNI3ry3asp  axunnax OancaH
H.Temepbaatap  Garwmnr  TOMWIX  aHXHbI
OOTPbIH  TOHXUMUWH  3pXJ13rya3p 034 3SPAIMTIH
O.LspaHAarBa, OHOMbIH  T3HXUMUWH  3PX3M433p
034 3poammaH C.Cogaaaynam, 3achblH TIHXUMUMH
3pxn3aryssp C.ONQOX HapbIr COHrOX axunyynas.

1993 oHooc xomw 20 rapyn ygaarumH
Tercenteep 600 rapyw ynamxnanT aHaraaxblH
XYHUM VX 3MY  (Jamykaaraap O31Tr3CaH 3MY HapbIH
TOOr OPYYNCaHryi) 63ATr3CoH. YnaMknanT aHaraax
yXaaHbl 3MY M3PraXXJ133p TOrcCeH OJfIOH apBaH XyH
rafgaafaZ Mapraxnssapas axunnax ampaapy 6anHa.

1995 0OHOOC TOrcenTumMH fAapaax CypranTbiH
TOrTONUOOH, WWIXKMXK Oarw Hapaac [.L|3p3Haarsa,

C.Gpappoynam, CXuwurxapran, C.Ongox Hap
1997 oHA aHXHbl MAarUCTPbIH 33PN XaMraancaH.
TYyYH33C XOWLW YyNnamXnanT aHaraaxblH Cypryynbp
50 rapy” 3M4 MarmcTpblH 33p3r Xamraanmkas.

TOHXMMUIMH Oarw Hapaac aHXHbl SPAMUNH
3sprmnr O.UspsHparea 2000 oHA xamraancHaac
XOMW HWWT Oarw HapblH 61,9% Hb 3pAMUIAH
33par xamraancaH. 20 XUAWMWH xyrauaaHg Oariw
Hapaac H.Temepbaatap, [.UspaHgarea, C.Ongox,
C.Coacparpopx, Y.Hmmagpardaa Hap npodeccop
LOJ XYPTCIH.

SMLWYUNC-mnn YAC-mac ragHa 1990 onpg OTov
MaHpaHba 1334 cypryynb, 2000 oHa MoHoc 0334
cypryynb, A4 AY3C-UH ynamxknanT 3MYUIrI3HNN
aHrW,  DTYr3H 0334 CYpryyammnH  ynamknant
aHaraaxblH aHrmn, 2011 oHa LWwWH> aHaraax yxaaH
0330  CypryyfnbA  ynam>kKaanT — aHaraaxblH — 3MY
M3PMXMATIHT  631TraX  GarHa. TepurH  OoroH
XYBUWH  X3BLUNWWH  yNaM>XNanTblH  CypryyammnH
Darw Hap xamTtapy MoHron yncag ynamxnant
aHaraaxblH 3MY M3PraXWnTaH O3N0TMX  YHAICHNN
CTaHzapT ©GonoBcpyynaH 0atnyynk33. SH> Hb
cyprantaHf, H3r CTaHmapT, HA3raOman xetenbepuinr
X3P3MKYYN3x, TerceH rapy Oanraa MIPraxunTaH
YaHapTay YaHcaaTam 6arxam Yyxan o3BLUM OOSHO.

MoHronbiH AHaraaxsiH bonoBCposbIH X0n600HbI epeHXMIery
Ynamxnant aHaraaxbir XYHUA UMX 3MY M3PIaX/330 aHX TOrcCeH
AHaraax yxaaHbl JOKTOp, nipogeccop HanxbiH LI3psHharsa
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VJIAMIKJIAJIT AHATAAX YXAAHBI AHXHBI TOICOTrdyu
XUUI33]] AHXHBI SMY HAPBIH TYXAU NYPCAMIK

AppynncaH xyBbcranblH yp AyHL MOHTOSbIH
ynamxXianT aHaraax yxaaHbir LOrLoop Hb C3PrasH
XOrKYY3X 6onomx 6ypacaH oM. TapTas 1989 oHp
AYNC-1 MYAY-Hbl TaHXUM Oanryynax LMAOBIP
rapd 1993 oHA aHxHbl 29 oloyTaH ynamxknant
aHaraaxblH 3MY  M3PraXxJiasp TercCeH. 3Ar3p
oloyTHYYA 1990 oHA OepeBayra3p AamxKaaHg Opox
KUNA3 LWMH33P HI3MACIH YaMXIaNTbiH aHu pyy
WWMKMH OPCOH  TYYXT3M. AHXHbI Tercerdy HapblH
XYBb, WWH3 YUN3M, LWWH3 HOM Cydap, YyUrapXxuH
MOHIofl OUYMr, TeBeL X3N 33PrUnr Y33 Cyanax,
ypramnbiH Jagnarag siBax rasg Oyxuim n 3ynn WwmH>
Copror CoOHMpXonTour, Gac O3PXLWINTIN BarcaH Hb
OWIIFOMXTOM.

MuHun 6ue 1990 oHa AYWC-o  XyyxOuinH
SMUMAMBHUA  aHrMAa,  31C3H  opx 1991  oHf
ynamMxknanTblH  aHrM  H33rO3X yed Xoeépayraap
OaM>KaaHaaa LWWMKMH OPCOHOOC XOWLL rypaB O33p
aHTWIH aHXHbl TOrCOMY HapbIr 34H33 TaHbAAr OONX
H3r canGapblH OlYTHYYA OOMCOH. DH3 uar yeac
XOWILL 3y ONOH XU OHrepy aHxHbl Tercervyammt
20 XununH onH Gasip 6ok GanHa.

AHXHbI Tercerdy Hap MaaHb Cypflara camTaw,
3B HIMO3NTAN, LWWHD 1OMbIT Cypd M3I3X eHaep
3PM3M337  TAMVYVASATIM, OfIOH  TOPAUWH  yMn
axunnaraar 30X1MoH banryynaar WKUrH3ICIH XaMT
OfIoOH DOancaH oM. BHeefdep 4 MC3H Honoscpon
CyAnan, 3pasM Cyanan, SMH3I3YMH MPaKTUKT XUNX
X3PINKYYIK Oy axkmn yMncaspad  ynamxKknanTtbiH
canbapblH ye yeuviH TercerygumH ynrp ayypwvan,
Oaxapxan 6omx 6arHa. AHXHbl Tercerdy Hap OJioH
IOMHbI aHxgar4mg 6oncoop barHa. Tyxannban:

e AHXHbI TercenTmMmH 29 otoytHaac 13 Hb OHL,

OYHT3M, 9 Hb ynaaH AWNIOMTON Tercex
DancaH.
e AHXHbl TOrcenTMimH 4 oOloyTaH Tepenx

cypryynbfaa barwaap ynacaH.

e YnamMXnanT aHaraaxolH M3PrXIMAH  TeB
Oawnryynnara Gonox YALLYTYKoprnopauumH
TOB 3MH3M3IT 7 Tercery Oyloy [.baspmaa,

Y. MeHx4nmar, b.CapaH, Ll.HapaHTerc,
LLl.BaTtcavxaH,  B.JHxxapran,  E.CansHra
Hap ux 3m433p, M.Cyrapmaa 3paswm

LUVHXXUM3HNM AXWJTTHaap Op>X a>wnsJjiaCaH.

AHXHbl ~ Tercerd  Hapaac  akagemmy-1,
WWHX3X yXaaHbl LOKTOp-2, npodeccop-3,

OonoBCpONbIH  [OKTOP-4  TOpeH  rapcaH
DalHa.

AHXHbl  Tercerd, npodeccop  Ll.bong
YNaMXNanTblH — @aHMMWH  Tercery  Hapaac

aHxHbl ©onoBcponbiH fokTop (1998), aHXHbI
aHaraaxbiH LLMHXII3X yxaaHbl goktop (2005),
aHXHbl akageMuy uosbir 2011 OHA XYPTXK33.

AHXHbI Tercery, npodeccop M.Li3psHaarsa
aHaraaxolH OOMOBCPOSbIH YUI3M133P OJSIOH
XU yp OYTII1TaM aXWnaH Op4YMH YeuuH
CypraftblH  apra,  Op4YUMHr  CypranTtaHz
aMXWUATTaM  HIBTPYYN3H,  XaMT  OJfHbIC
aMXWNTTaW yauMpAaH CcyprantbliH xeTenbep
CTaHAAPThIr A3X HOMXOH dananH OapyyH
3PrUMH  OYCMMH  MaragflaH — UTMMXKIIANA,
XaMpyyx XYJ133H 36BLUOBPYYICHI3P
Tercerym, OfIOH YNCbIH TYBLUMHL, aXXunnax
Donomx bypacaH GanHa.

AHXHbI Tercerd, npogpeccop C.Ca3cparmopx
YAC-nmH LoTpbIH OBYMH cyonanbiH
TOHXMUWT ONIOH XU aMXWNTTan yampaaH
Darwnax OOMOBCOH  XY4HUMA  M3ANAT  yp
Ya4BapbIr  O33WNYYA3X, CyprantbiH OPYMH
MaTepuannar 6aasbir  03XXKyyn3X, ©eepuinH
MC3H eBePMOL, OHLJIOr OyXMI A3r CypranTbir
O Obonrox Tanaap OHLUIoM  aHxaapaH
aMXWUNT  rapraH axunnax ©OavHa. MeH
YALLYTYKoprnopalniiH TeB SMH3/I3IT 36B16eX
3MY33P aXKMIINAH ONIOH MAHIAH XYHUT ©BYMH
30BJIOHIOOC Hb aHMVXPYYynaxah 30XMX XyBb
HIMP33 opyysK Ganraa oM.

AHXHbl Tercery, TIPryya3x 33prnH  3MY
I.bagpmaa YALLYTYKopnopauniH
aMbynaTopuinH Tacrmmr aMXUNTTam

YAMPOAH yNaMXnanT aHaraaxblH Tycnamx
YMAYUAMSr  XYH  aMA  Y3yy/13X, ©eB4Heec
ypbOuMnaH CIPrmmnax, TycnamxX YUnYnnrasr
TOPOIIKYVYIIAX, HapWIH M3PIrXNNH
KabWMHeTyyabIr XYHWUA HeeLl, MaTepwannar
0aasblH  XyBbA O3XXKyynaxag yp AyHTIM
axunnax banHa.
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AHXHbI Torceryn. 1993 oH

e AHXHbl Tercery [1.04mpbat ync Tep OnoH
HANTUMH aXUNA aMxXunT rapraH 2008 oHA
YNCbIH WX XYPSbIH TULLIYYH33P COHIOrAoH,
ynmaap Hwuirmuiad 6ognoro, 6Gonoscporn,
COEN, LUMHXII3X YyXaaHbl DAMHIbIH XOPOOHDI
Jlapraap axunnax darcaH.

MaHal  aHrMiAr — OepeBOyrasp  OamKaaHg
6a|7|xaac IX3H AHXHbl  TOrcenTUMH LLUMH3X3H
barw C.Ceacparmopxx, [A.LspsHparsa, [.LsHA-

Aoyl Hap XanyyH ©BYWH, OOTOp ©B4YMH, TeBej
X3MHUA XNYIIMIT 3aaX Oua OyxaH Oarw waBuinH
3pxaM Oapungnartan 6oncoH tom. Tap yen Oaruw
HapblHXaa M3AM3r 4YafBap, CavxaH CITMMMWH ad
OysiHaap ynamXnanTbiH SMH3M3YAH XUY33MYYANNT
WIYY COHMPXOH LAallnf, 3H3 YMIMIBMP3P axuninax

cyypra TaBbX OancaH. Ynmaap 1996 oHf
Cypryynma TercceHeec xouw Oarlw HapTamraa
XaMTPaH H3M TIHXMML, OarwmmxK axmnnax ambapax
XOBOPXOH XYyBb 3asia TOXMOX ONOH XUANNT YOXK33.
DH> xyrauaaHg Oarwnax yp 4YadBap 333MLUC3H,
CyfanraaHbl  axwun XWX 3pO3IMT3H  OONCOH,
KIIMHUKT ©BYTOH Y33 3M4 OOJNICOH 33p3r Hb Oari
HapblH MWHb YW aXunnaraatan wyyn xonbooTtom
oM.

MoHron yncaf aHxHbl 0334 M3PraxXuntan
ynamxnantblH 3M4  O31Tr3rAsH  TercceHun 20
KUNUAH ONM TOXMONAYYNaH aHXHbl TOrcenTumHxee
3pxaM  Garwi, 3MY, 3pAdIMTIH CyAsaay HapTtaa
DasipblH M3HLO, XYPraX, axIblH ©HAepP aMXWUT,
3pVYYN 3HX, a3 Xapran, CanH camxaH OYXHUIT XYCIXK
OanHa.

Ynamxnant AHaraax YxaaHbl MY CyanaaqabiH HAVMIMMAH TIPIYyH,

AHaraax yxaaHbl JOKTOp, npogeccop Y.Yumsapardaa
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1993 OHbI TOTCOTY06C IPIMHUHUH 33P3T XAMIAAJICAH 3PIIMTI]

A.n,  Osor H3p XamraancaH c3a3B SpAMUINH Lon SpXaN83r axun
“XanyyH XymTaH cyaacHbl NAPINNH AHaraax yxaaHsol MY -bIH LLMHX3X
1 LllapaB bong Tanaapx MYAY-bl OHOMbIH ME&H YaHapbIr  OOKTOP yxaaHbl akageMuinH
cyanax acyygang” (1998) TALLYYH
XaHyyp 3ac/IblH YUIAAUAH MEXaHU3MbIT AHaraax yxaaHel SMLYWNC-nnH
2 HanxblH L3paHaarea [LOKTOP o
CyLfiax acyynang (2000) SMTC-1rH 3axupan
- ToxvionoN o Xypl inrgaac  AarasK yraans
3 Yy Vﬂ yp _ ypu A OOKTOp O5MB-biH 36BN6X
HapaHTysa ©BYHWI 3MH3MI3YMH 3apuM OHLor 6a (2001)
OHOLLITIOrOOH acyyaan
4 LyHrpAoPXUIAH “bamban bynumpxanH snraH AOHsTrgax yxaaHsl SMLUYNC-niH
3opur OHoLLoroor 60M0BCPOHIY BONroX H-b ?2001)p MAW- ninH 3axmpan
- AHaraax yxaaHbl AOPBOH YHOICUMH AHaraax yxaaHbl SMLYUNC-nnH
CypaHXnanmnH IR _
5 A3ryypbIH YHASC TYYHUIA Tannbap [OKTOP YAC-1H OOTpbIH
Ca3cparaopx _ -
3oxuonyygan XMnUCaH OYH LWUHXIEN (2002) TOHXUMUNH 3pXN3MY
. LLIaCTUHBI KNUHUKUIAH
XOopAnoroT renaTUTUMH 3Mrar 3areapT AHaraax yxaaHsbl .
COHOMBIH SMH3TUAH 37131
6 renamoHbl Y3yy/13X Henee LOKTOP _
HapaHusuar CynnanbiH TaCrnmH
(2006)
3pX3ry
i - Ay AYOC-unH
[loToon XOpPANOrbIH YEUNH Xam AHaraax yxaaHb
. . ®duzronor, Monekyn
7 LspsHaoameiH Tyyn LVHXWWH 3D dEepPeHT SMUYUITI3HUM VP OOKTOP 6 .
" MNONOrUIH
AYH (2006) 8
TIHXUMWUIH 3pXI13rY
BHYHrap yncbiH
KaMbaaHLADaB MoTaHuHUA xoTup (ZYGOPHYLLUM “repeoH Puxtep”
8 EasipMaa P POTANINII MAXIM) 3513r xamraanax 2006 HXH-1H MoHron
P YNOAUH hapMakonorMmH cyfanraa [axb TeneenerdnmnH
raspbliH 3axMpnaap
UP-REGULATION OF INSULIN-LIKE Deputy Dean for
JarsaxkaHuaH RO [RALTOR ) HECEPTOIR 1 l\/IeF;IicZI Education of
9 EamBac :H REACTIVE ASTROCYTES IN THE SPINAL 2008 AnoH School of Medicine
YP CORD OF AMYOTROPHIC LATERAL Y '
SCLEROSIS TRANSGENIC RATS
o oo e ANt ooy il
Msarmap>xaBbiH 2UIpel) o 213y nnH HOMC-
10 XYYMH 3ymnc 60MoH 3pyyn MIHAMMH 2009 _
Cyrapmaa Bar ” UH HXYxaaHbl
avANbIH cyganraa Z
TOHXMMUH 3pX13ry
DHTepanb TaX33M1T eHgep HacTaun
_ X3BTPUWH ©BTHTOHL, NONanpeLmHK XyBUIH
OnpoBbIH - - _ .
1l 0a LanpblH XNOPUANIAH HIMINT 2011 finoH DMIMMINYYYLANNH
batrapan _ -
OVTI3rAXYYHUI Y3Yyynax snraatam yp DMH3N3r
Henee
brve banpap CaprasH
JlyBcaHparsbiH YManH XaBAapbIH YYC3X MEXaHW3MbIH 3acan Cynnanei
12 JIEEeli AP Y 2012 fAnoH MOHrosibIH
banranbmaa Mosekyn GuonorniH cynanraa . _
Hunramnarumx

TapryyH
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AHATAAXDBIH HIINH2KJI9X YXAAHBI JOKTOP, IPO®ECCOP, AKAIEMHAY

OBor H3p:
Bonoecporn:
1987-1993 oHpf
1993-1994 oHp

1996 oHp

2000-2001 oHp,
2003 oHf,

2006 oHpA
2009 oHpA

ITAPABBIH BOJIAbIH TOBY TAHUJILYYJITA

bunryyH oort WapasbiH bong

AYNC—nrr Ynamxknant aHaraax yxaaHbl X 3M4 M3Prax/as3p TercceH

DHaTXar, Hapmacana, Oanan JlameiH Teseg dmHanar, 3ypxan CyananbiH NHCTUTYTbIH
TOrCenTUNH gapaax cyprant

AnoH, Kitasato VHCTUTYTUIAH 3pO3M LUMHXWATISHUA apra 3ym 333MwWnx 1 capbiH
cyprant

OununnuH, Manuna, O3MB-biH Spyyn M3HAUWH YyAUPANarbiH 1 XXUAMAH 0334 KypC

BHCY, KOWIKA-umH cyprantbiH TeB, JOPHO [axuHbl aHaraax yxaaHbl M3praxus
033LWnyynax 14 XOHOTMMH Kypc

TannaHg, baHrkok, HUMrMmmH 6oanoro, dpyyn M3HONWH 3AMMH 3acar 1 capbiH Kypc,
AnoH, XANKA-niAH cypranTbiH TeB, YNaMxiant SMUAH YaHapbiH 45 cyprant

AxunnacaH banpan:

1982-1985 oHA
1985-1987 oHp,
1993-2001 oHA,
2001-2006 oHA
2005-2006 oHf
2006-2009 oHA
2009 oHooC

LsprinH anba xaacaH

YKT3-nnH beepHun Tacart acpary

IMA-HO M3PraXXUNT3H, TaMrbliH X3NTCUWH Aapra
MoHron-ConoHrocblH [JopHbIH AHaraax YxaaHbl TeBUWH 3axupan
AYX-UIH 3pA3MT3H HApUMH OWYruH fapra

"Ay" AYOC-g Garw

“"AY" AYOC-UH SpadM LWVHXMAMS 3pX3NCH O34, 3axmpan

BarwwuncaH banpan:

1993-1995 oHp
1998-2000 oHp,
2001-2002 oHA
2002-2006 oHp,
2006 oHoOC

AYWNC-g uarumH darwu

DMHINTUMH AXUNTHBI Mapraxkun O33wnyynsx MHCTUTyTsa, uarviH 6artu
MYWC-g uarumH darwu

“Monoc” AYAC-g 304mH DarLu

“"AY" AYOC-p4 6arw

SpAasm cyananbiH aXwuit:

1998 oHp,

2005 oHp

AYNC-nnH dpaMuiH 3eBnena; YnamxknanT aHaraax yxaaHsl cygac 6apb OHOLLMOX
aprblH LMHX3X yxaaHbl MEH YaHapbIr TOMTOOX YMr3133p OONOBCPOIbIH AOKTOPbIH
33par (Ph.D)

LUYA-uMH AHaraax yxaaHbl canbapt: “MOHrofbiH ynaMxnianT aHaraax yxaaHbl

XODKAMUE 3X CYpPBa/MKUWH Cydanraaraap TOAPYYAax Hb” H3M C3O3BT 30XMO00P
aHaraaxblH LLUWHXI3X yXaaHbl JOKTOPbIH 33p3r (DSc) xamraancaH.

SpAMUIH LON, X3pram:

2006 oHA
2007 oHA
2009 oHp
2011 oHp

Isn npodeccop

MoHronbiH AHaraax YxaaHbl AKaOeMUMH TULLYYH, aKkagemMmy
Mpodeccop

MoHronbiH YnceiH LnMHXA3X YxaaHbl AKaOEMUMH TULLIYYH, akageMuny
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ByT33n, TyypBUn:

Akapgemuny LL.bong 6ue paaH 6onoH Oycap cyanaadtart xamtpaH HUAT 400 rapyw 6yT331 TyypBMCHaacC
aHIAK, AMOH X3J1, MOHIoN 6myradp 15 HoM, MOHron xan33p 25 Hom, cypax ouuumr, 112 eryynan, wnaTran,
XYPaaHryM Hb aHMMN, XATafd, iNOH, CONIOHrOC X371, MOHIO OUYM3p X3BN3MAXKI3.

OnOoH yNCbIH Xypang UnTran TaBbcaH Ganpan:

1995 onp finoHbl ToamarumH Vix cypryynbg, 1997 ong BHCY, Ceyn, OOMbB-biH OnoH ynceiH xypang, 1998
oHA AHY-biH BawwnHrton [C, Teeq aMHaATUNH Ux xypang, 1999 oHg BHXAY-biH B33xxuH x0T, A3MbB-bIH
BycuinH xypang, 2000 oHa A2MB, Ynamknant aHaraax yxaaHbl OnoH yncbiH xypang, 2001 oHg TannaHabiH
BaHrkok, Ynamxnant aHaraax yxaaHbl OfnoH ynceiH xypang, 2003 oHg BHCY, Ceyn, Ynamxnant aHaraax
yxaaHbl OnoH ynceiH xypang, 2008 onpg TamnanapiH baHrkok, OanxumH OloyHbl OMYMMH bavryynnarsiH
OnoH ynceiH xypang, 2009 oHg BHXAY-biH baaxuH xoT, O23Mb-biH Vx xypang, 2008, 2010 oHg SAnoH,
HWNNOH CaHMMIMH 30XMOH GanryyncaH YnamxnanT aHaraax yxaaHbl ONoH yNcbiH Xypana TyC TyC UNTrar4asp
OPOJILLCOH.

FaBbsAa warHan:

1997 oHA DpYYIUNT XamraanaxbiH XYHIIT Xyyx Oudmr
1999 oHA SPYYIUNT XaMraanaxbliH TIPrYYHUM aXkKUTaH Lo, TaMO3r
2000 oHg BHXAY-biH ©MO30, “MoHron aHaraax yxaaH” OROH YNCbiH Xypnaac 3pasMm

WNHXWAM3HUIA Wnngsr oytang onrogor Cym63 xamba MwbankupbiH HIPIMXKUT
“MeHreH uom”

2003 oHf, AYWC terceryammt wimngar TOM-1 aMYUNH XYHOIT epreMxnen
2010 oHp, “"AnTaH ragac” onooH
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MOHI'OJIbIH YJAMZKJIAJIT AHATAAX YXAAHBI

XOIrKJIUNH TOUM

Akagemund LlapasbiH bong,
XKapranbsiH bonopususr

CYYNMUNH OXUNYYA3ha, XWUWAC3H 34, eNrnuH
GONOH cypBa/mX GUUrMIH cypanraaHg YHA3C3B3N
MoHronbiH aHaraax yxaaH 5000 opuMM >XWIUWH
TYYXT31 60MnK33.

M3 V-V 3yyHbl yeunH 3m4 burypa, basxa,
Hanawanaonpba, >XaH4MB HapbiH HamTap, OyT33n,
XaHax LooNox 3acnyynaran xonbootor GapumTyyabIr
3PTHMM HOM 30XMOSA TAMOSMI3H Y433K 0[400r00C
2000 XWUUH ©MHe 30XMOTACOH XATagh 3MH3MMNH
3oxmon  “XyaHau H3MxXuH"-g  TeeHex apra Hb
MoHron4yyablH 61 OONrOCOH XYMT3H ©BYHUIAT 3acaar
3MUMAMIHUI YHaraH apra rArumr 6atanraaxyynxas.

YUHIMC xaaHbl 3acarnasnbliH YeUWH SMHIATUIAH
TYCNaMX, 3SMYUAMIHUA  apryydblH Tanaap M>3433,
OapuMT MOHroMbIH TYYXUAH TON CypBamxX Ouuryyn
“MoHronblH  Hyyl, ToB400"”, “CyapbiH 4yynraH”,
“AntaH TOBY", "DpO3HMMH TOBY", “lOaHb YNCbIH
Tyyx" OOMOH TyxaWH yeurH MoHron opHoop asncaH
rafaafibiH XyynivH, 3n4 TeneenerdamiiH (XKnoBaHHM
nenb TnaHokapnuHuW, TunboM ge PyOpyk, Mapko
Mono) OyT?3nyyos4 Tycranaa OncoH OanHa. ©ser
MoHronuyygaac ynamknargcaH ac Gapux, 63pTanT,
WapXblr  aHaraax, [HawWHbl TanbapT  SMH3AMMAH
flapanTan TycnamX yY3yyasx, SMUMH 3MYUAT3, W3H
Capwa, CIBCIdX, apbCiax 3acnyyn 30HXWUIOX DarpbIr
333K Gamx33. TyyHunaH YumHruc xaaH “Mx 3acar
Xyynb”-0aa 3MHIATMWH Tanaap Aypaxad. Xl 3yyHbl
VEUWMH 3MHIAMUWH  TyCTaMXUUH  OHLJION Hb  LI3P3r
JanHbl Oarpantal XonOOrAoH U3PrUMH 3MHITMIAH
TyCNaMXnnH Xan03pTar 6oncoH balraa Hb CypBanx,
Oudryya3a3c Togopxon banpar.

XIV 3yyHbl MOHron apasmTaouiH 6udcaH 60mnoH
opyyyncaH ByT3nyyA33C aHaraax yxaaHbl TyyX, OHOM,
NPaKTUKNIAH XYBbA MX33X3H a4 xonborpontona “o33
yHOAaHbl XUHX3H3 ToBY”, “AnTaHrapan” 3oxuonyym
Toouorgox GanHa.  dAnaHrysa  “AnTaHrapan”-umnr
MOHronbiH arn epx OONroH XOMMPOO 3amk TaXuH
WYT2X VPCIH Hb CyAflaayfblH aHxaapnbir TaTcaap
Ganpar. “AnTaHrapan” cympaap OaMXUH DHITX3MMNH
“AloypBen”-uMH  aHaraax yxaaHbl  “xun,  wap,
WAYCYH" -1 0HON MOHIoN OPHOO O3AMPY 3X3MC3H
TYYXT3M.

3apyM cyfnaayablH Y33k Oaviraaraap MaHaw

ToonsibiH X-XIII 3yyHbl yen [opHO faxwH, [dyHoan
A3UIH aph, TYMHWI aHaraax yxaaHbl UX H3rTran 60K,
Top Hb TeBe[ aHaraax yxaaHg Tycranaa omx, angapT
“"HepBeH yHA3C" OuYuraceH GaviHa. LOpHO OaXWHbI
aHaraaxblH 3PA3MTOMMH  YyynraHg MOHIO  3MY
ypuraaH oponuok 6arcHbl 33p3rLd3 XaHyyp, TOOHYYP,
XaTryyp, TypaM, 6apua 3acnbiH SMYMAMIIHNN Yyxan ad
xonboroonton apryyasir MOHronbIH HyyO3N4MH eBer
[03373C MaaHb O3MXUNH aHaraax yxaaHa MOHIOJMbIHX0O
H3P33p OPYYIXK TYYX3HA TIMASMISH YNA33K YaAcaH Hb
H3H OaxapxyylTan. ©HeedpunH OasapynanbiH ven
ONOHUM YEUMHX3H 4 MC3H SPTHUIN eBer A33ACUMHX33
YyNaMXJIanbIlr XxagranaH ynamkianT aHaraax yxaaHaa
CYANAH XOrKYY/DK O3NXUNH A3BXI3HA, ©pCOnmexyuL,
X3IMXKIIHA, XYPIraX apuyH Yyp3ar HOOraooX Oynr yxaapax
Hb Yyxan oM.

XV-XVI 3yyHbl yeac bypxaH OarwuvmH LwalivH
MoHron  OpoHA  O3MPC3HTIN  XON0OOTOMroop
ByaamsmbiH 10 yxaaHbl Har Gonox Atoypeen, Tesen
aHaraax yxaaHbl cmucteM MOHTON OPOHL  O37r3pY
3X3MC3H DarHa.

XVII 3yyHbl ye mx38 TeB A3WWH XaHram, rosb
XOCONCOH MOHIron OpHbI HEXLeNA JH3TX3r-TeBegnnH
aHaraax yxaaHbl Yynamxnanbir ecreH LamMXyyJk,
LWWMKUH  XyBbCax 3amaap MOHrofbiH - ynamxnant
gHaraax yxaaHbl TOrTOMLOO TONEBLUMH XOrKCeH
OaviHa.

MoHron pasap angaptan TOMOOXOH  Xyp33,
XUMAWMWH O3prag MaHba mauaHryyn Ganmryynargcaap
XX 3yyHbl 3x3H mx34 750 rapym cy™m, xuug
On BONX TOMOOXOH CYM, XUMAUMH NX3HX Hb MaHba
JauaHTtam OoncoH 6Game. MaHawn cyonaadmg mMaHOa
nauaHtan, MaHanbiH yHwnaratam H1UT 100 TOMOOXOH
CYM XUNOWWH H3P, OarpLUnbIr WNH3YA3H TOMTOOXK33.
Han anaHrysa XVII 3yyHaac XX 3yyHbl 3X3H ye XypTan
xyrauaang OvipagbiH 3asia OaHomoa Hamxarkamd,
(1559), JlaMblH 333+ JlyBcaHgaH3aHxaHuaH (1639-
1704), 3asa GaHgmpa JlyscaHnpaHnmam (1642-1715),
Y33M4MH ryH FomboxaB (1680-1750), Apbsia XOHMOH
baHamaa AreaaHnyscaHdaHOumxaHuaH (1770-1845),
Cymb3 xambo Mwbanxnp (1704-1788), Llaxap rIsL
JlyBcanuynmam  (1740-1810), MUHOON HOMYYH XaH
(1789-1838), TowmH XKambanmopx  (1792-1855),
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JlyBcaHuyommMban (XIX 3yyH), XurmagaaHsaHxami,
(XIX  3yyH), WwpaHzaHeBaaHxun  (1852-1906),
ArsaaHrHasH (XIX 3yyH), EHgoH (XIX 3yyH), JyHpur
Hangap (1831-1920), Yomxamy (1860-1928) Hap
OHLIFOM raBbsia Oanryymxa3.

XapuH eHrepceH XX 3yyHO MOHIon opHbl yIcC
Tep HUWIMWUWH amMbApang XyBbCan, XyBbCrasblH
WWHXT3M X34 X3O3H eepu4nentyyd rapcaH Hb
HAUTMWWH  ePTOHLMAM y33X Y3311 CaHaa YHACI3PId
eepunergexen Xyprax 0arB. MOHronbiH aHaraax
yXaaHbl canbapblH XOrXkun 4 MeH amun HUArMUIH
eepUNenTTar  xonbooTonroop  GOrMHO  Yen3nTau
XyBbcang opx OancaH OarHa.

MoHronuyyn 1921 OHbl XyBbCrantan 30Mrox
XYPT31  DHITX3MUMH  3pTHUW  AlOYypPBEAUMH  YrUMAA
XamMaapax aHaraax yxaaHbir TeBedeep [HAamxyynaH
OyT3371433p BasiKyynaH X3P3rnaXK UPCIH TyyxTan. 1921
OoHbl 8-p capn [.Cyxbaatap >XaHXHbl LWIWIAABIPIIP
aHx “OBYT3M XYHUIT 3MYNI3X XOPOO0" GanmryyncaH Hb
OPHUMH aHaraax yxaaH MOHION ra3apT HyTarLmx 3XJ130
TaBUracaH OarHa. DH3 yesC 3XJ13H MaHal OpPOHA, epHe
JOPHbBIH aHaraax yxaaH 33p3rL3H OPLUMX XerKUX
bonomx rapcaH Gampar. T3p yen YHrap am4 PagHoT
AHpop, opoc 3M4 LLlacTiH Hap MoHron M4 Maapamba
HapTal XamTpaH axunnax OancaH TYYXWWH COHMH
3ypBac ye GancaH. Xapamcantam Hb KOMMYHWUCT Y3351
CYPT/bIH AIBLYY 3pX aLUMIT 3axupargaH ynamxnant
aHaraax yxaaHaa “WallHbl  3MH3M3rY,  “NambiH
3MH3M3M, “XOUPOrACOH 3MH3A3M M3TUMH H3P XOM
or4 3p43M M3AN3T, COENbIH HAHOWH ©BUNI Hb YCTraH
CYWTI3CHI3C OOMK XOrKun Hb YHACIHAYS 30rCCOH
DalHa. DH> Ganpan 1950-aaf OHbI CYyJl XYPT3M H3H
XYHYTIM YPramKmMncaH 6anaar. 770-aag CyM XmiAf, OnoH
3YYH 3pA3M HOMTOM flaM HapbIr XOPOOX, HOM CYApbIT
aTaax, 3M TaH Bapux 3pXMKUM Hb Xaax, 3anyy nam
HapbIr Xy433p Xap OoNrox GamcaH X3nM3rayyINTUIAH
ralyyH Tyyx MOHIofbIH yAaMXianT aHaraax yxaaHbl
XOMKUNL HOXeX Oaplury rap3 XOXMpon y4pyyrncaH
BanHa.

1958 oHA MoHron YncblH XyHWUM raBbsaT M4
3YVHUM X3M33H H3P33p33 angapuwcan [.bagapymH,
b.L3paHummag  Hap  YNCbiH KINVUHUKUMH ~ TeB
SMHATUVH  O3Pr3f,  aHXHbl 3yy TOeHyyp 3adbliH
KaOMHeTbIr GanryynaH axunnyymkss. Ynmaap Tyc
kKabvHetbir  BHMAY-biH Cang  HapbliH  36BNenuninH
1977 oHbl 10 pyraap capbiH 27-Hbl  efopunH 296
TOOT TOITOOSIOOP 3MYUNT33, Cyprant, cyfanraaHol TeB
DONroH epreTrexs3. DH3 XyrauaaHh, anmar, XOTbiH
3MH3M13r, pallaaH CyBWMbIH MX 3MY, Oara amYy OMoH
apBaH XYHWWr AarangyynaH cypracHaac ragHa 1964
OHOOC IXA-Hbl WMNAB3P33P MIPrIXKMUN AILLUAYYIIX
KYPC XMY33MNYYIXK33. YT MIPIraXKn ONrox cyprantaHz
eepuH opHbl 800 rapyw 3yy, TESHYyp 3ac/blH
M3PIXUNTIN 3MY O3NTr3CH33C rafHa TyXanH YeurH
ax [lyy COLMAnICT OpoH rarasx barcax 3XY, BHCYCY,

BHBAY, BHMAY, Kyba, BHATY 33par opHbl 100 rapym
3MY Hap 3Yy, TeeHyyp 3aciblH KypCT  cypanuax
Tercyss. MeH 1960-aaf OHbl YE3C XYHWUI raBbsaT IMY
5.BUNarT 3yy TESHYYPUMH YUMM33P aXMnax OfoH
3yYH WaBb Hapaa Cyprax M3prawyyncaH 6anHa.

1990 OHbl apAYUICaH eepYNenT LWWHIYNINTUNH
a4aap MOHronblH ynamxnanT aHaraax yxaaHblr Tep
3acraac anbaH €coop XYM33H 36BLUespY A3MXKUXK
NPC3H OMN33. DH Ye3C 3XM3H yNaMXJ1anT aHaraaxbiH
cyhanraa  WWHXUAM3HUM - XU eprexmxk,  1X
0330, Cypryynuyn, 3MH3M3M, 3MUUH  YANAB3PYYL
DauvryynargaH axunna 3xancaH barHa. Mxa33 1990-
330 OHbl 3X3H vyen HyyramMan 6ancaH LeeH TOOHb
oTod, 3M4, Dapuay Garagaa MaHbOa mauaHg Xypx
DarcaH 3M, TaH 3MYMIIIHUA apra M3LL3M XyMyyC
EPTeHUMIH MeHX OyChbIr y33X, YNACIH raHL H3r Hb
HaCKMXK, MaHalW yaamXnanTt 3MH33F, COENbIH 3yMNC
3aBcappang opcoH 6annaa. TyyHUYN3H yNC OpHbI COPraH
XOrKUX Yeq, yNamMxKnanT aHaraax yxaaHaa Oypyy Tallaa
onnrox, dyannaH M3O3MXNNP3IX, OYTYY YHIM3X, OHON
apra Gapun TYYX3H XOrKAWMWT X3T AeBUWNTeXx, AaH
raHU, TeBe[ aHaraax yxaaHaap Teneenyyasx CaH
epeecren xaHmanara wunspd barHa. 1990-330 oHOOC
3X3M1IC3H ©PHe, AOPHbIH aHaraax yxaaHbl HIrOM3IKMX
yWn ABU, Hb 36BXeH MoHron Yncag Oyc Oanxum
HUATUIAr xamapcaH dasap (rnoban) wWuHXTIN Bonx
banHa.
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Introduction

The 14th century was not only the beginning of
a new page of Mongolian health science development
but also the establishment of new schools, which
combined some theories, such as the treatment
methods of Mongol Dhom, Chinese medical methods
in acupuncture, translated and made comments by
Mongolian doctors, scientists and the base of medical
treatment of Indian Ayurvedic and Tibetan medicine.

In the early and mid 17th century four scholars
of High Mongolian Altai (1554), Oiradian Zaya
Bandida Namkhaijamts (1599-1662), lamyn Gegeen
Luvsandanzanjantsan (1639-1704) and Khalkha Zaya
Bandida Luvsanperenlei (1642-1715) were trained.
They developed Buddha’s main doctrine and the minor
and major five sciences especially related to medicine.

From the source materials, sutras, facts, and
books related to the medical history development,
there were four big schools established with the
following sects:

- Sect of the Mongol Dhom based on “Sutra of
Black Dhom”

- Sect of the “Four Medical Tantras”
- Sect of the "Acupuncture and Moxibastion”

- Sect of the "Combining of Western and eastern
Health Science”

Sect of the "Acupuncture and Moxibastion”

Acupuncture and moxibustion are an important
component of Traditional Mongolian Medicine with
a long history. As early as the new Stone Age in
Mongolian territory, primitive human beings used the
stone needles, the earliest acupuncture instrument,
to treat diseases. The activities of human beings
appeared in Mongolian territory about 800000 years
ago.

We mentioned about the History of Acupuncture
and Moxibustion in the chapter one. In this time,
| am going to explain how to set up the Sect of
Acupuncture and Moxibustion based on some of the
Chinese medical books between the end of 17th and
the beginning of 18th centuries.

Sect of Acupuncture and Moxibustion established
through the Great Compendium of Acupuncture
and Moxibustion by Yang Ju Zhou (1601), in the
end of 17th and the beginning of 18th centuries in
the Western part of Mongolia. The 17-18th century,
students of Namkhaijamts, Zaya bandida and Oirad
have translated as acupuncture and moxibustion
books from Chinese into a Mongolian script that is
named “Tod (one of the ancient Mongolian letters)”.

A collection of acuptuncture books, the rich
inheritance of Tod and the Kalmykia nationality also
translated in 1997 into Russian and a book was printed
titled “Traktati ob igloukalivanii i prijiganii — Scripture
on Moxibustion.”

In 1648, the great Zaya Bandid created the
Mongolian letter “Tod,” and tried to spread it
throughout Mongolia with the assistance of his
students. They translated many books from Tibetan
and also translated some selected acupuncture
and moxibustion books from Chinese. From some
historical facts, we see Western Mongols willing to
be independent and to have their own letters and
they tried to develop philosophy and its related
sections within their own communities. It should
be understood that in 1640, 44 people including
Baatar prince, Subeedei king of Khalkh, Guush king
of Khoshood aimag, Janjaa khutagt lama and the
Great zaya bandid Namkhaijamts met and set the law
of Mongol Oirad with regard to to approval rights,
province border and power.

Translating acupuncture and moxibustion books
from Chinese into Mongolian initiated the beginning
stage of the development of a new, understanding
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and theory. First of all, Chinese health development
strongly influenced the special position acupuncture
occupied. For instance there are some works such
as Zheng Zi-He “"Ru Men Shi Qin,” 1228, Hua Shou
“Shi Si Jing Fa Hui,” 1341, Zhu Zhen-Hen “Dan Xi Xin
Fa,” 1347, and “Zhen Jui Da Cheng,” in 1601. It is
certain that the educated Mongolians had tried to
consider and develop some of these works. Under
the Chinese influence a well-known Korean doctor
had written a book titled “Eastern health science
dictionary,” in the northern part of Korea. This work
is the first and most classic book in northern Korea.
Even though Buddhism spread strongly in Mongolia,
Western Mongols were comprised of many types of
nomads with different nationalities and genetics, so
their psychology and wisdom is different and people
living in this area viewed society from many different
perspectives.

The academician Ch.Dalai explained the above-
mentioned matter represented by the great Zaya
bandida; “It is very clear from his state and religious
leading activities that Zaya bandida viewed everything
from a central view and with wide aspects. He knew
both theories of a governing state and the religion
that great Mongolian kings inherited. Therefore he is
a scientific lama who tried to implement both points
of view. Unfortunately this health science trend that
was based on the above was not developed because
of Buddhism that spread strongly in all strata of
Mongolian society and was snowed under the
Buddhism in Oirad '."

Later local research museum officer Sambuu,
in Uvs aimag, Mongolia found notes from Grandma
Rolmaa or Dulmaa, Uriankhai—etnic group in 1959,
and he brought them to the library of literature
institute and gave them to Professor B. Rinchin. He
took photos and wrote the foreword and printed 500
copies of a text which was titled “Collected notes of
acupuncture,” in 1967. In his foreword he said, “Here
there are many things to study from the perspective
of literature and also the difference of this inherited
slang and phrases of “Tod,” letter that was used in
literature from Indian and Tibetan literature.” Further
he mentioned, “Those two volumes published are
related to many aspects, and also present many issues
for our scientists and Mongolism researchers.”

1 Oirat is the common name of several pastoral nomadic tribes of
Mongolian origin whose ancestral home is in the Zuungar and Amdo
regions of western China and also western Mongolia.

This book has six volumes (some say 10) but
in the above publication it was only printed 4 and
6 volume annotations. Other notes could not be
preserved until today.
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AHATAAX YXAAHBI TOKTOP, ITPO®ECCOP
JAJIXBIH HPPIHIAIBA TOBY TAHUJINLYVJITA

XyBb XYHUW Tanaapx M3433/30:

1. YprumH oBor:

Yopoc boponpon

2. DUTUMH H3p: Hanx

3. ©epUmnH H3p: Ll>p3HOarea

4. Mapraxun: YRnaMxnant aHaraax yxaaHbl XYHUN UX 3MY
5. bonoBcponbIH 33p3r: AHaraax yxaaHbl JOKTOP

6. DpOMUVH LON: Mpodeccop

7. M3praX»ivnH 33par: Tapryynsx, 3esnex

8. TepceH rasap: XoBpg, ariMar, 2pa3H30ypaH Cym

AXnbIH TypLuinara:

1986- 1987 oH
1987-1993 oH
1993-1998 oH
1998-2001 oH
2001-2005 oH

2005-2008 oH
2008-2010 oH

2011 oHoOC

Bonoscpon:
1976-1981 oH
1981-1984 oH
1984-1986 oH
1986-1993 oH
1993-1995 oH
1997 oH
1997-2000 oH
2004 oH
20070H

2010 oH
2013 oH

OKTAGPbIH PaoHbl XYYXANWH HIMAC3H IMHIM3MMIMH 3-p TacarT acpary
AY[O>C, AYNC-uinH otoyTaH

AYNC—umH Ynamxnant AHaraaxolH TSHXMMA, Oartl, axnax oariu
YAC—nnH [JOTPbIH TISHXUMUMH 3PXI3MY

AYNC—ummH CyprantbiH anbaHbl apra 3yWd, SMH3N3YWH CypranT XxapuylcaH apra
3yM4, axjlax apra 3ymd

SMLWYNC—wnnH CyprantblH anbaHbl gapra
IMWYUNC—nmH CyBunaxymH CypryynmnH 3axmpan

SMLUYUC-mnH Spyyn MaHanmH TeXHONOMMNH CYypryynnmH 3axmpan

XoBA TOBUMH 8 XUNUUH 1-p OyHA Cypryynb

DPA3HIOYPIH CyMbIH 8 XUNUMH AyHA, Cypryynb

XoBfa TeBUMH 2-p 10 XUNUMH AyHO CYypryynb

AY[3C, AYNC-nnr Tercexk XyHun nx smy

AYNC-g WMHXII3X yXaaHbl MarncTp

BHXAY-biH ©MO30-4, ynamxnant aHaraax yxaaHbl LOTPbIH 3MY
AYWNC-UNH OOKTOPAHTYPT Cypanuax AOKTOPbIH 33p3r

FepMaHbl XelHpUX, XalHarmmH MHCTUTYT3 OOKTOPbIH Aapaax

TavnaHabiH A3UIMH TEXHONOTUWH WX Cypryynbh 0330 60M0BCPOSbIH XSHANT YHIN3,
MeHEXXMEHTbIH 4334 KypC

CuHranypT aHaraax yxaaHbl 6onoscpon cyanan, TVET nporpam

ABCTPanUMH XoNMeCrfieHbl UX Cypryynb O13HeC yaMpanara, MeHeXXMeHTbIH
YUIA3133p MIPrXXM A33LAYYN3X KypC
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X3BN3H HUATNYYNCIH GyT3an:
o YOuphOax xamMraanyyncaH gokrop — 12
e Maructp 20
e Har c3038T 30xM0n — 4
e Cypax buyur — 5
e HOM /M3praxnunH unrnansp,/ — 7
e Hom /HuKT3A 30puyncaH/ — 5
e [apblH aBnara — 9
e PefakTtop XMMUCIH HOM — 19
e ALINrTan 3arBapbliH MPPYMIr’ — 2
e Oryyman — 43
e OJIOH YNCbIH C3TTYYNA X3BA3MACIH eryynan — 26
o OnOH YNCbIH C3TIYYAA X3BM3rACIH UNTrn — 24
e DPASM LUVHXWMATI3 CyAanraaHbl aXuing XMNCH LWyymMx — 7
e DOPOdM LWUHXUMATIIHUM Xypang X3n3auyyncaH untran — 150

e ONOH YNCbIH Xypang X3n30UyyaC3H UNTrf -26

MwyyH4nan:
e MoHronblH AHaraax YxaaHbl bonoBCposblH X0N000HbI  epeHxunery
e SMLUYWC-nH SpAMUMH 36BASANNH TULLIYYH
e AHaraax YxaaHbl bonoscpon, CyBunaxymH Ipas3MTONMH 36BNeUNH Opnory gapra
e Ynamxnant AHaraaxblH DPAIMTAUNH 36BNENNIH MULLYYH
e AHaraax YxaaHbl Xyp33n3HTMUH DPAMUNH 36BNONNNH TMLLYYH
e SMLUYWC-unH PepakuMmH 3eBnenninH gapra

e BEMUY3-1rH Dpyyn MIHOUNH YU CYPranTbiH XeTendtep MaragnaH UTMMXKISX 36BNenuiH
HapuH BUYrMinH papra

e Dpyyn M3aHOMMH SaMHbl YnamMxKnanT aHaraax yxaaHbl M3praxauviiH 36BNennnH riiyyH
e The Association for Medical Education in Europe xonGooHbI rmLLyyH

e AHaraax YxaaHbl AKageMWMH yNamxnanT aHaraax yxaaH, aM3yrH canbap 3eBnenuiH 3pa3MTaH
HapWMH OUYrMH Japra

e SMLUYWC-nnH Yampaax 3eBRennnH HapumH OWYrnH gapra

FaBbsia WwarHan:

e Dpyynunr xamraanax, 0onoBCPON, LVHXIIIX yXaaHbl TPryyHWM axuntaH, 2011 oHg MoHron yncbiH
lwnoar MeHexep. 2012 onp “AnTaH ragac” ogoHroop LarHarncaH.
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“BAUTAJIUMH I'YYH XOX SCUTELLARIA BAICALENSIS
(GEORGI) YPTAMJIBIH 3JIATHUU XABJIPBIH 3CI
Y3YYJI3X HOJIeor (IN VITRO) CYOJIAX Hb

b.L{3p3H1100', [.LU3p3HAarBa?, T.3opur?, L|.OwyHcypaH?, X.bonpbaatap?,b.[arBauspsH®

"Ynamxnant AHaraaxeiH Cypryynb, SMLLYWNC

2 3pyyn MarguviH TexHonormiH Cypryyas, IMLLYNC

3 SmmmiH CopunbiH Jlabopatopu, HOIMX
4 buonormiH Xyp3ansH, LLIYA

> Ynamxnant AHaraax LLInHxXnax YxaaH TexHonorv YungasapnaanuviH Koopropaum

e.mail:tserentsoo@hsum-ac.mn

ToBy yTtra: MoHron yncag 3narHuv XaBApblH
BBYNBNI  WXC3X  XaHOnaratan Oawvraa Oereef
3MUMH 3MYUNTIIHA rax Henee Oaratan ypramsibiH
rapantam  3M  X3P3rM3X  XaHgfara  HIMIrAdX
3H3  YMINUAH  Cydanraa  3p4MMTIN  epHex
DariHa. buoHWM cypanraaHbl axblH 30pUNTO Hb
BaviranuiiH ryyH xex Scutellaria baicalensis (Georgi)
ypramrblH XaHAHbl 3M3rHUI XaBAPbIH 3C3[, Y3YY/19X
Heneer in vitro OPYNHL CyAaH TOrTOOX ABAAN IOM.
BaviranuiiH ryyH xex Scutellaria baicalensis (Georgi)
ypramsaac raprax abcaH 3TaHOJbIH XaH[ 3M3rHUM
aHXOardy ©MeHrnnH 3C34 AapaHrymnax Hemneetau
Ganx mMaragnantav. Cyfanraanz 3M3rHNN XaBAPbIH
aHxgard scmnH ecreBep-PCC, HoxoWH OeepHMIA
MDCK wyramaH 3c 6onoH bavranumH ryyH xex
Scutellaria baicalensis (Georgi) ypramibiH ra3pbiH
0330 X3CTUNH 3TaHOMOH xaHa, Scutellaria baicalensis
(Georgi) ypramibiH YHO3CHWA 3TaHONOH XaHAaac
snracax Skullcap 63anamanunir awnrnae. bavranuH
ryyH xex Scutellaria baicalensis (Georgi) ypramnbiH
xaHg 6onoH Skullcap 63n1AM31 Hb 3CUIH FeHOMbIH
OHX-0  Heneemnx 3agpan, MMTaN  Y3YYN33rym.
XapWH H3MK 3C33C anracaH OAHX-uH KoHLeHTpauu
XapunuaH agunnrym Danraa Hb XaHoaap
YVNYUACIHWM fapaa amMbf, YIACIH 3CYYAUNH TOOTOW
Lyya xamaapantam Oamx Maragfnantan. banranvmt
ryyH xex Scutellaria baicalensis (Georgi) ypramnbiH
xaHn OonoH Skullcap 63naman Hb wyyn OHX-g
Heneenexrynm, eep MexaHW3Maap 3CUNr yXan[
Xyprax OavHa. buaHui cypnanraaraap banranuiiH
ryyH xex Scutellaria baicalensis (Georgi) ypramnbiH
xaHg 100 pg/ml  63angman scumH Bcl-2 reHuiH
IKCNPECCUUr MAIBXXKYYIIX 6%-1map bame. Skullcap
6angman (100 pg/ml) 4,8 %, bBavranuinH ryyH
xex  Scutellaria baicalensis (Georgi) ypramsbiH
xaHg 13,2%-nap ZFYVEl reHumH 3kcnpeccumnr
pnapaHrywmk 6anmHa. 100 pg/ml  KOHLUEHTpauu

Oyxun 63n0M31 OONOH XaHOaap yMnunaxaa Tyc obyp
GAPDH reHunH akcnpecc 13,4% 06a 18,9%-nap Tyc
TyC fapaHrymnargcaH. 100 pg/ml 63namMan 6onoH
xaHpaap GPR175 reHumH skcnpeccunr 34,1% 0a
41,5%-nap TYyC Oyp HapaHrymmk 6ams. buoHum
cypanraarbl ayHa 100 pg/ml xaHgaap ymnynaxag
GPC3 reHnnH skcnpecc nnapcaHryn. Cyaanraaraap
3CUMWH anonTo3MUH npoueccunr rymustrary CASP3
FTEHUWr  ONIpyyNax TypwunTbir 3 gaBTanTTam
SBYYNCAH Y yr reH WUN3PCIHIyI.

Tynxyyp yr: banranuiH ryyH xex, XaBOpblH
3CNNH 6eeMunH IHX, reHniH akcnpecc

YaoupTtran:

BavrannmH ryyH xex Scutellaria baicalensis
(Georgi) ypramnbir  MOHron apablH  3MH3M3IT
LyCbIr XaTaaH, X iMapcaH XanyyH, LyfblH XanyyHbir
apunraxag XaparnaHa. !

SnarHmMn xaBdap ©OONOH TyYHWUM  ypluraac
VYOC3H ©BYMH 3MM3I MaHaW XyH aMblH ©B4Ynef,
Hac DGapanTblH AOTOP OHLIOM Oarp 333M1C3H X3B33P
Daliraa XWWrssg Uaalwug 4 ecex xadlanarataw
DONOBY T3AM3PUNAT OHOLLMOX, SMYMAX acyyanyya
MaHal OpOHA TOAUWIYM IO3NXWM JaxuHO OypaH
WMABIPNArO33ryn GanHa. inmp, ova Ynamknant
aHaraax yxaaHp X3parnax WMpCaH banranuiH ryyH
xex Scutellaria baicalensis (Georgi) ypramsbiH
3M3MHUM XaBAPbIH 3C3A, Y3YY/3X Heneer cyanaxaap
COHrOH aBaB. bawmranumH ryyH xex Scutellaria
baicalensis (Georgi) Hb Ypyyn USU3ITHWUMA OBOIT
bartoar bereef, MoHron opoHA, 7 3yMnMH ryyH Xex
ypragar. JOpHO OaxuHbl aHaraax yxaaHbl SMUNH 242
>KOPOH[, Op>K AaBTamxaapaa 17-p bavpaHg opgor. (b.
BonacamxaH...1993) 4B

CypanraaHbl aXnblH 3opunro: banranninH
ryyH xex Scutellaria baicalensis (Georgi) yprambiH
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XaHIHbI 3M3MHUA XaBOPbIH 3C34, Y3YYyN3X Heneer in
vitro op4mHA, cyanax

CypanraaHbl X3p3rnarg3xyyH 6a apra 3yn:
bua cymanraar TyplwWNT CydanraaHbl 3arsapaap

LUYA-UNH  BUONOTUMMH  XYP33M3HTMMH  Monekyn
ovonorunH  nabopatopy, HIMX-UNH  DMUNH
CopunblH  NabopaTopuir — TYWUMM3H  ABYyyNnaa.

BavranuiiH ryyH xex Scutellaria baicalensis (Georgi)
YPramibIH O33KNNT XIHTUM aUMIAH HOPOBAVH CyM
Y13 rofiblH XeHAUMIreeC ypramibiH 1A, L3USMI3ATUNH
yen Tyy> O3NTraCcaH. IMUMH CopuIbIH nabopatopuT
BaviranuiiH ryyH xex Scutellaria baicalensis (Georgi)
ypramnblH  A3XKUWE  XaTaax, XuxurnsH 70%-
WAH STUANWH COMPT33p PenepkonsauMnH apraap
XaHOnaH OanranuH TyyH XeX ypramiibiH ©BCHWN
XaHL TrapraH aB4 BakyM oTrepyy/aryssp eTreH
XaH[, rapraH aBcaH. bavranumH ryyH xex Scutellaria
baicalensis (Georgi) ypramnbiH eTreH xaHa A33p H,0
H3M3H yCcaH xaHA rapraH asy 70% >Tun aueTtaTtaap
XaHOnaH CcyganraaHg awwurnaB. bavranuiH ryyH
xex Scutellaria baicalensis (Georgi) ypramibiH
xaHg, 6angmanunr 25 mkr/mn, 50 mkr/mn, 100
MKr/mn, 200 250 mkr/mia, 500 mkr/mn—aap Tyc
TYC HaWpyyncaH TaX33UWH OPYUHA YyCcraH 3C34,
YVNUNYYIIK  ©CreBepeceH.

bua cynanraaHfaa anarHun XxaBapbiH aHxgary
3cuH - ecreBep-PCC, HoxomH ©OeepHun MDCK
wyramMaH 3¢ 6onoH banranuiH ryyH xex Scutellaria
baicalensis (Georgi) ypramnbiH Tra3pbliH 0330
X3CTUWH  3TaHOMOH xaWpn, Scutellaria baicalensis
ypramiblH YHA3CHUIA 3TaHONIOH XaHAaac rapantam
Skullcap 6angmanunr awwurnas. PCC scunr RPMI-
1640, MDCK >scunr DMEM TaX330MMH  OpYMHA
ypryynaH TypwmnATbIH axIyyablr XUAXK TYWNUITIIB.
Cypanraang  PCC, MDCK wyramaH  3cyyndsac
omnponuooroop 6 x103-12 x10% ac/mMn ToomK aBaH
24 HYXT3M 3CUWH OCreBPUMH CaBaHA TapbX 5%
CO Oyxun 37°C-p 24-48-72 uar ecCreBepres.
BaiiranuiH ryYH xex Scutellaria baicalensis (Georgi)
ypramnbiH xaHa, 6angmanuuir 25 mkr/mn, 50 mkr/
M, 100 mkr/mn, 200, 250 mkr/mn, 500 Mkr/mn—
aap TyC TyC HampyyncaH TaXX33/IMUH OPYUHA YyCraH
3030, YUNHAYYIK  ecreBepneceH. 41

3cnnH 6eemuiiH AIHX-p, y3yynax Heneer
cyAnax  WUHXWIM3HUA apra 3ymn: 3ypraaH
HYXT31 3CUMMH ©CreBPUMH XaBTaHMMMH TypaBT Hb
WX TOOHbI 3C TapbX ypryyncaH. l-genomic
anrax LOMOr awurnaH TypwunTbiH 6310M3133p
YMNYUNCIH GOMOH  XAHANTbIH  3CYYA33C FeHOMbIH
OHX-r anrax  ynmaap 0,8% araposuvnH renbf
anekTpodopes ABYY/K 3ypPrumr aBas.

FeHMNH 3KcnpeccMnH apra 3ym: XaBApbiH

3CUMMH  XyBaargan, anonTto3n 33parT  Oponuaor
Bcl-2, ZFYVE1, GAPDH, GPR175, GPC3 6a CASP3
FeHYYOMWH  3KCMPeccUrH  cypanraar  xangaap
YVNMHNCIH BONIOH YMNYM3ry M 3CyYa33C AnracaH PHX
awmrnad RT-PCR-umH apraap xumB. RT-PCR-uniH
OYT3rAdXYYHUIT arapo3blH refbf, Wanrax xaHaaap
YANYUNCIH SCUMH TEHUAH OYTI3rA3XYYHUN X3MXKI3T
XAHANTbIH 3CT3M XapbuyynaH Imagel nporpaMmbiH
TyCnamXTawm TOOH ererfeng, WWmKyynsH TOOL0B.

CypanraaHbl yp AYH, X3MLIMXK:

OCUNH reHoMbiH [IHX-n, y3yynax Heneer
TOFTOOX LWMHXWAM3HUA AYH: banranuiH ryyH
xex Scutellaria baicalensis (Georgi) ypraMnbiH XaHz,
OonoH Skullcap ©3naM31 Hb 3CUMH reHoMbIH [HX-1
HeneesnX 3aapan, rMTIN y3yy33ryn. XapuH HarK
3C33C AaracaH AHX-MnH KOHUEHTpauW xapuiuaH
anunryn Gaviraa Hb XaHaap YWIHUNCIHMIM Oapaa
aMb[, VIACIH 3CYYAMVH TOOTOM LYY XaMaapantam
Danx Maragnantar. YyH33C VHOSCI3H xaHa O60noH
Oanoman He wyyn [AHX-o Heneenexryn, eep
MeXaHM3Maap 3CUMIr yxang, xyprax 6OanmHa (1-p
3ypar).

4 MG 031706 B19%)
770c1292 pixols. RGE. 3 aMB

OHX-MitH XaMmXK33

S.Baicalensis xaHy XaHant  Scullcap amavmn

1-p 3ypar. baviranmiH ryyH xex Scutellaria
baicalensis (Georgi) ypramneiH 3TaHONOH XxaHA4 6a
03/1AMIN330  YWNYMACIH BONOH YWANMYI3ryi  SCYyauiH
JIHX-1 Heneenex bavinan
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X — Xanant, S.B — Scutellaria baicalensis
xaHg, S.C- Skullcap 6angman
FeHMNH  3KCNPeCcCMMH  LUMHXXWIM3HUN

DYH:  Bcl-2 renHunH skcnpeccuniH A[yH: Bcl-
2 reH Hb 18921 Gavpnax Gereen 197 bp yptTan.
Yr reH anonto3unH 3oxuuyynarbiH Bcl-2 yyprunx
Kodonaor. YypruH Hapwmn He Apoptosis regulator
Bcl2, 65 aMuH xy4n3ac TortcoH. 2.4k[a= 2400[a,
MUTOXOHOPWWH  rajaaf  MembpaH, OeemumnH
mMembpaHn Tyc Oyp OawpnaHa.  Bcl-2 reHumH
YW axwunnaraa anjargacHaap 3CUAH  XyBaargan
XSHanTrym  aBargpar.  Bcl-2  reHWnH  akcnpecc
H3M3IMACIHI3P  aHTU-AMONTOTUK  YMAMYMRN  Y3YYITK
3CUMH  XyBaaranbir  X3T HAIMIMAYYAC33p  XaBhaap
YYC3X Hexuen bypasHa. buoHuin cynanraaraap 100
MKr/Mn 63naM30 3CMH Bcl-2 reHninH akcnpeccuimnr
NO3BXXYYIX 6 %-uap bars (2-p 3ypar).

No treate

Skull cap  S.Bai ] B.

2-p 3ypar. bavranuviH ryyH xex Scutellaria baicalensis
(Georgi) ypramibiH 3TaHOMOH XaHA 6a 6374M3/133p
VAYnACIH OOSTOH YUIYna3ryvt 3CyyamiH Bcl-2  reHmiH
IKCrPECCUMH AYH

A. 1%-H arapo3sbiH rens M- 100bp DNA
Mapkep, (X)- xaHant, (S)-100mkr/mn Skullcap
©310M3M133p YMANHMNCIH.

B. 100 MKr/Mn XaHAaap yYWIHUICIH YeUnH
Bcl-2 reHniiH akcnpeccuiH eepunent (%)

ZFYVE1, GAPDH reHyyauunH 3KcnpeccuiH
AYH: ZFYVET reH Hb 14924 Ganpnax Gereen 285bp
ypTTan. Yypar Hb 3CUMMH MeMOpaHbl 3eeBepnent
DOONOH 3CMMH  PeLenTopPbIH  YYP3r  FYMLUSTIAIT.
MHrCH3p3>  acumH  ragaaf  Oyloy  yxaniH
PeLEenTOpoOOp ©46erceH anonTto3nrH MNpPOLEeCcCUnr
3oxuuyynHa.  buaHui  cypanraadbl  AyHO 3034
Gangman (100 mkr/mn) 4,8 %, xaHg 13,2%-unap
ZFYVE1 reHUH 3KCNpeccunr papaHrymnxk 0arHa
(3-p 3ypar b1).

GAPDH reH Hb 12p13 Ganpnax bereepn 426bp
ypTTan. Yypar Hb TpaHckpunuu, PHX 3eesepnent,
OHX-H pennukaum 60N0H 3CUIH NPOrpaMmMymncaH
YXIMWH  npoueccT  oponuoHo. 100 mkr/mn
KOHLeHTpaum Oyxmun 03naman OoMoH  xaHdaap
yrnunaxag Tyc oyp GAPDH reHummH akcnpecc 13,4%
0a 18,9%-map Tyc TyC mapaHrymnargcaH(3-p sypar
62).

ZFYVEL rcH E.1

120+

4.8 132
o+
30 -
Bu -
40
20 -
0

YHmmasryE S cap 100 semhof b 100 veTwn

TEHHIAH 9KCIIPE CC (%)

GAFPDHTeH B.2
10 134 439

10C
&L
4C
2t
C

Famunzary® cap 100 wocr/Brh 100w

Ienuiin skenpece
(=29

3-p 3ypar. baviranuiH ryyH xex Scutellaria
baicalensis (Georgi) ypramneiH 3TaHonoH xaHa b6a
03/1AM31330  YHANYMACIH OOJIOH  YUIHI3ryv CYYAUMH
ZFYVE1, GAPDH reHyyaumiH 3KCrpeccuiH gyH
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B.1, 5.2 - 100 MKr/mMn XaHgaap yWn4MncaH
yennH Bcl-2 reHnnH skcnpeccniiH eepdnent (%)

GPR175 reHuH 3KCrpeccunH
WuHXNUAra3Hun ayH: GPR175 6yioy G protein-
coupled receptor 175 yyprunr Kkomongor. Yr
peLenTop yypar Hb 3CUMH anonTo3MUT AapaHrynimK
P53 FeHVMH yrn axunnaraar nasBxkyynsH JHX-
WAH  MMTIATIM  X3CTMWM  3acBapfiax  mpoueccTt
oponugor. 100mkr/mn 63namMan 6onoH XxaHaaap
GPR175 reHumnH akcnpeccnnr 34,1% 6a 41,5%-vap
TyC Oyp mapaHrymmk ©6ane(4-p 3ypar 63).

GPPR175ren .3
120
g
< 100
5 S0
2 60
=
= 40
g A
=20
= 0
Byt icki:d S.eapl00 50100 MET/aT
Lo
1207 GPR175 ren
100 - 17
£ 80~
EIJ- 60 |
T 40-
20
0 -
YILTOI95 0y Tl Skullcap-aap
YITUHICSH
4-p 3ypar. baviranmiH ryyH xex Scutellaria

baicalensis (Georgi) ypramneiH 3TaHonoH XaHag 6a
63714M31330  YMn4mMncaH OONIOH  YWANYI33ryl  3CyYauiH
GPR175 reHuvH 3KCrpeccT y3yysCcaH Henee

B.3 - 100 MKr/mn xaHg, (S.b) bonoH 6anamanasp
(Skullcap) ymnuuncaH GOMOH  YANYMP3MYA  YeNnH
reHunH akcnpecc (%).

GPC3 6a CASP3 reHuviH 3KCNpeccuiiH
LUNHKWIITO3HUN  [YH: GPC3 reH Hb Xq26
Oavpnax Gereen 132bp ypTTan. YyprumH H3pLUIWN
Hb Glypican-3 precursor 44 amMWH Xy4133C TOITCOH
1.6x[a, GPC3-nrH KOJONCOH yypar Hb AUMNEeNTUAMN
nentraasa wmasBxmn CD 26 peuenTopToM OYMX
X0n0oraoH 3CMMH Haangax Yagsapbir OyypyynaH
anonTo3unr WA3BXXKYYIH3. BbuaHumM  cyganraabl
ayHA 100 pg/ml xanmaap ymnunaxag GPC3 reHuniH
3KCnpecc nnapcaHry (5-p 3ypar).

CASP3 reH Hb 4934 6Gavpnax 0Oereef
257bp ypTTTan. YyprumH H3pwimn Hb Caspase-3
precursor ©6a 85 aMuH Xxy4n3c TortcoH 3.1k[a,
Yr reH 3cuiH ragaag (yxnuH peuentop) GonoH
pnotoon (MUTOXOHAP)-H C1rHanaap yycd by scninH
anonTo3unH yed massxxkaar. Cyganraaraap 3CUvH
anonTo3UMH npoueccunr rynmustrary CASP3 reHunr
ofipyynax TypWWATbIr 3 AaBTanTTam sBYyncaH Y
YI FeH WUNP33ryn. DH3 Hb YI FeH iMap H3MH 3amMaap
fapaHrymnargcaH  Oamk  Gonoxbir  xapyynHa.
YumMp Hb 3CUWH anonTO3WMMH npouecc AOTOOA
6a ragaag (MuxoHOpWAH Oa YXNUH peLenTop)
MC3H XO0Ep 3aMaap epeerpner. DCUWH rajaag
Death-inducing signaling complex yyccaH33p npo-
Kacnas 8-C MA3IBXKYYA3rY Kacnas 8, XapuH 3CUMH
007004, 3aM, MO3BXXKYYM3ry Kacnas 9-Tam HaracaH
anonTocoma Kommnekc Hb 3ddekTop (effector)
CASP3 reHunr epeecHeep anonTo3u sBarggar.
Yr X0€p Kacmnasaac AOXMO MPX Kacma3 3 reHumnr
NO3BXKYYN33ryn BGanraa Toxmonaons 334 kacnas 3
reH Bcl-2 reHniiH anonTo3 gapaHrymnardy yypryynaap
papaHrymnarggar. Mnma nonvMepasmnH TMHXXKH
ypBanaap yr reH Unpaxrym 0avix 60m0x oM.

5-p 3ypar. CASP3 6o50H GPC-3 reHuviH mMyntu-
MO/IMIMEPA3UIH  TMHXUH  YPBasbIH — OyTI3rA3XYYHUUIT
1,5%-H arapo3blH resbd ryvinracaH 3ypar.

(X)-xaHant, (S)-Skullcap 63ngman, (SB)-S.

Baicalensis 3TaHONOH XaHA
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AYTHINT:

1.

BanranumH ryyH xex Scutellaria baicalensis
(Georgi) ypramnblH ra3pbiH [O334 X3CTUH
3TAHONOH XaHO Hb 3CUUH reHombiH OHX-g
HeNneek 3aapan, PMTN Y3Yya33ryu.

BavranuuH ryyH xex Scutellaria baicalensis
(Georgi) ypramnbiH ra3pbiH 1334 X3CTUVH
3TAHONIOH  XaHA Hb  3CUMWH  anonTO3WNH
NpoLeccMnr efeenryin XxapyH TpaHcMemMbpaHsbl
YYPryya — T3AM3PUWT  KOANOX  FeHUH
IKCNPECCUUT AapaHrynncHaap xaBapbiH 3CUNH
©COeNT XyBaaranbir caaTyymx 6awHa.
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“XAJIYYH OBUUH” —-MHUH IMI'AT X KAMbBIH

XAPBIIYVYJICAH CYIAJITAA

XK.2pasHadynyyH', A.UspsHaarea?, J1.Merxtynra®, L.JIxarBacypaH*

"BHXAY-biH ©Bep MoHrosnbiH YHACHWA ux cypryynb, IMLLUYNC-miH 4OKTOpaHT
2IMLUYNC-mH Spyyn MarguviH TexHonormiH Cypryyib JOKTOp, npogeccop
SOMLUYNC-miH Spyyn MasguiH TexHonormiH Cypryysb AOKTOP, A34 rnpogeccop
IOMLUYNC-miH 36B/16X, aKadeMuH, LUMHXI3X yXaaHbl JOKTOP

Cynan raaHbl aXKJnblH YHOS3CN3J1:

XanyyH, xanyypax [3C3H  OWArOAT  Hb
UNoreHesblH  XerKUWH  SBUAL — M3AP3NUVH
TOrTONLOO  OOMOBCPOHryM  OOMmK  AynaaHbl
3oxumuyynra  6um  GoncoHToM  XxonbooToMroop

36BXOH XalNyyH LlyCTal ambTaH, XYHA YYCO3T 3Mrar
BONOXbIr JOPHO JaxMHbl aHaraax yxaaH[m 3pT yeac
M33X, TYYHW Tanaap ONoH HOM 30XMONA OUYMXK
YNAMXKITYYIIX33.

XyHnn  Guen wnapasr TOO TOMLUMYM  OJfIOH
TOPANMH ©BYHUUT TOBYMIOH XypaaHrymnsan LwapbiH
XanyyHaap Lanraasmk YYCCOH ©BYHWUWTN  XanyyH
4yaHapTan, OafraHa, XMWH LWanTraaHaap efAeeraex
YYCCOH OBYHUMT XYMTIH YaHapTaun X aHrungar.

XanyyH YaHapTan eBYHWWM AfraH OHOLLMOXOA,
TYB3IT3M, 3HAYYPY aHAYypax Hb ONOH, 3MYWUAM3,
3aC/bIlr OHOBYTOM XUIXTY 60N aMapxaH XyHA3pO3r
OHLLIIOTTOW.

FawyyH, WCran3H, daBciar amTTanm, XxanyyH
XypL, YaHapTam X00n YHAHbI 3yin Tyxannsan xanyyH
HOroO, XOHWHbI Max, apxu, Oypam 33par Oyn33H
WWMT3M  UA33F  X3TPYY3H  X3P3rMaBaNn  XanyyH
4aHapTam eBYMH YYCaX Hexuen bonHo. Ywnn asman
Hb 3yrasp CyyX Oawnraag LO4MOr Xeafiex, xanyyH
rang yHTax, TymX XapawmcHaac O3pTax MBMTaX,
OMENIH XYYHUI XYHA XYHUP aXWUI XMIAX 33Pradc
XanyyH eB4YMH YYCH3.

AYLLY 30XVMOfbIH XanyyH ©BYHUMIM aHaraax
YeCUH , apBaH xoépayraap Oynar xanyyH eBYHUNT
EPOHXMUA Hb aHaraax x3orm: <<.. 34mM3p Hb
XanyyHbl epeHxur Hexuen 6onosy uar 6a 31438
HeXUBeN XO0EPOoop YYCIXIYM XUXKUT X Yryn, nass,
fBOANT XOEPOOP YYCIXIYM XSMpan X yrym, yun
ABONIaap  YYOIXTYM 3MTCOH  XanyyH X  yryw,
anaHrysa uas3 OypyyaBan XOopblH XanyyHbl HOXLe
6onHo. XKuw31830 rang Mo, H3M33[, YA33C3H LWnr
DONHO>> X TOOOPXOMIICOH.

XanyyH eBYHUWI axyWH yecasp aHrunBan: 3c
OONOBCOPCOH, [A3MMPC3H, XOOCOPCOH, HyYracaH,

XYy4MmpcaH, OynuHrapTcaH mm» 6 3ynn 0OarHa.

f3ryypaap Hb aHruUABan MAMTCIH, XAMpangcaH,
XVDKUF, XOPbIH XanyyH ra 4 aHruiHa.

XanyyH DonoBcpyynax, Lyc Anrax
TaHrMnH  cypanraa  ([O.Usp3HparBa, M.Ambara,
H.TemepbaaTap, b.CapaHususr 2000), MaHa-
4 TaHMMWH  xanyyH OonoBcpyynax  YWnasn

(Y4.Yumagparvaa, M.Ambara, H.Temepbaatap
2002), XanyyH 6BYHWA [JapxnanblH 30XMLyynra
Hb MeMOpaH pefoKCcV MoTeHUManbiH 3 TeneBT
WwyramMTam, 34r33p 3 ron aHxmgard Xy4uH 3ymnsap
TYMLTIAMNY X3C3r Oyloy MUTOXOHAPW, Oeem, nnasm,
MWKPOCOM, JIN30COM-NEPEOKCUCOMUMH  TICIH 5
ron MemMOpaHT OyTaL, TSAMIPT XapranfaH sBargax
“M30331131- Xapuy ypBanbiH”, “HUWN3MKUANT AaXWUH
HUNNARKUNT”, “Oroypean”, “OMO3HEPrnnH” rICaH 5
ron ymn axunnaraa 6yxum acyya 6onoxbir cyanaad
M.Ambara (Newly coded medicine) Tortoox3.

XanyyH eBYHWM 3MI3T XaMbIl OPYUH YeUnH
WMHXI3X  yXaaHbl apraap XxapblyynaH cyanax
Hb XXI 3yyHbl H3rOM3M aHaraax yxaaHbl LUWH3
OHOM Taprax Mp3x, WWH> 3MYMIM3HWIM apradnan
bonoBcpyynaxaf aHaraax OMOMOrMWH 4Yyxan a4y
X0N0OrgonTom oM.

CypanraaHbl aXkKjiblH 30pUIIro:

“XanyyHbl eBYMH"- HWI ye waT 0onox 3¢
OONoBCOPCOH XanyyHaac, OONOBCOPCOH XanyyHbl
YEeWNH papxnanbiH  xegnen 3y OONoOH  XanyyH
OonoBcpyynax TaHMMMH OapxfanbliH 3C34 Y3YyNaX
Heneer cyanax

Cyp,an raaHbl aXJiblH 30pUNT:

1) TypwunTblH  Tyynang,  IMnononmMcaxapug
sHpoTokcnH 6onoH E.Coli — oop emeeraceH 3c
D0onoBCOpCcoOH 6oNoH OONMOBCOPCOH XanyyH eBYHUI
3MP3r 3arBap yycrax

2) XanyyH eB4HMI 3¢ BONOBCOPCOH XayyHaac
DONOBCOPCOH XanyyHA, WUMXMX Xyralaar TOrmoox,
TYYHUI 3apuM LapxNasblH ypBasblH xe4nen 3yur
cyanax
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3) XanyyH ©BYHUIA TOAOPXOM Yye LaTaHg
XanyyH 0OO0NoBCpyynax TaHTUMH y3Yyn3x Heneer
cyanax

CypanraaHbl aXNblH apraynan:
4.1. CypanraaHbl X3p3arfargsxyyH

Tycram  yynopunH  WyramaH  3areapblH
(SCXK-70004 )Ttyynamg, JlvnononvcaxapuapbiH
3HOOTOKCMHOOP TapbX TapXWMHbl HAH XaTranra
eBYHMM 3arBap, E.Coli yycmanaap TapxuHbl 600H
MA3CHUM HAH XaTranra eBYHUIM 3arBap yycras.

4.2. bycan cypanraaHbl X3p3arfargsxyyH
- E.Coli bakTepu ecreBepnex apradnan:

8*10” CFU/ ml E.Coli — yycmanbir xenneeceH
K1 3arsapbiH E.Coli- mnr max nentaHT LWenHum
T3XX33NT OPYMHA, TapbX 37 X3MWWH TepMOCTaTaHz
16-18 uar ecreBepnecHuin gapaa 0,05% NaClL -bIH
hU3MONOrMIMHYyycManaap bakTepbIryraaHTyHagachIr
8*10% Mn-33p HaMpyymX AaxyH WUHMPYYAsH 8*107
CFU/ ml —T31 T3HUYy OakTepunH aryynamxrau
yycman OanTrax TypLIMATaHA, X3P3rN3CaH.

- Jlunononucaxapwa raprax asax apradian

0.1ug/ml nnnononvcaxapuabiH (LPS)
SHOOTOKCUMHBIF L2880  OyptranunH  Ayraap
Oyxmm nunononucaxapupaac Img  -uar  50ml

usmonormnH yycmang xumx 20ug/ml Havpnara
Oyxmi yyman raprax asy TyyH33¢ 50 ul yycmanbir
aB4y 10ml dur3nonorumH yycmManaap LWMHIPYYISH
TyynavHbl ypTaBTap TapXWHbl LexpemMa TapuHa.

4.3, XanyyH eB4YWH, TapXWHbl HAH XxaTtranraa
©BYMH YYCrax 3areap

TYypWwunTelH  TyynawHbl  OUEUH  XanyyH
TOrTBOPXKCOHbI [apaa [far3 fACHbl XeHOWWH ron
wyramaac poop 1.0-1.2 cm 3amg Xy3yy C33pHUN
1-p yeHWnM yyn3BapbiH 0334 MpM3ar3ac 0.6-0.8 cm
3ang, 8*10’mn E.Coli-unH yycmansir 4.5 HoMepbIH
3YYM3p XaTrax TapuHa.

Xonumg  8*10°’mn E.Coli-uiH  yycmansir
TapuHa.  XOpblH XanyyH 6BYHMIM 3arBapbir LPS
0.1ug/kg XaM>33Ta HyracaHz

4.4, XanyyH XaMxux apradnars

TypwunTtelH  TyynawWHbl  WYAYyH  rAC3p
TEPMOMETPbIH TyCaMXaap XanyyH X3IMXMH3.

4.5. NabopaTopuiH WMHXMT3

- Yp3BChWAH ©OONOH AapxfanbiH - ypBanblH
yeL snrapax Mmeguatop UHTepnenkuHl - (IL-1),
nHTepnenknH 6 (IL-6), TNF GonoH LaraaH 3CUinH
TOOT HYracHbl LWWHMH OONOH LyCHbl CUMB3HA

TopopxomnoB.  CymanraaHg ~ FACS  machine,
Immunology ELISA-reader&washer , Real time PCR
&Polymerase chain reaction machine (PCR) matunH
awmrnas. HyracHbl 60M0H LyCHbI CUMBIHI, LMTOKMH
Togopxomnoxaoo LPS yycman Tapuxaac emHe,
TapbCHbl fapaa 1.5-2 uarnH Xooporn, Aapaa Hb 8
LarMH Aapaa WUHXWUAr3r AaBTaH XUNH3.

- UycHbl cmeaHp C yypar TOOOPXOMIOX apra

LUycHbl cumeaHg C yypar TOAOPXOMIOXA00
AHY-biH Cell Biolabs, INC komnaHbl STA-392
OyptranumH  gyraap  Oyxum  ELISA  uwomorumr
alWwurnaH  yWUNAOB3PM3rYMMH  NPOTOKOSbIH - Aaryy
XWX TYMU3TIIB.

- LlycHbl waraaH 3CWWH TOOr TOAOPXOWMIOX
apradnan

LlaraaH 3cuMH mMenaHxepbiH 1 rCaH XyBaapb
XYPTI WWHMA3MY  yycManaac copyynxk, 11rcH
XyBaapb XYPT37 HYracHbl LUMHIBHI3CI3 COPYYITK
XOnnof, TacanraaHbl xamp 10 MUHYT OarnracaHsi
fapaa 3XHUM 2 AyCibIr  XeBOHreep  apumx,
flapaarinH  Aycnaap Topbir AyYPrax [opseBbiH
TOPOH[, TOONCOH. TOONOXA00 MUKPOCKOMbIH OKYNSP
15x, obbekTMB X 10-p TopHbI OyXx Tanbawma Gawnraa
LiaraaH 3CUIAM TOOMK OypPTIrCIH.

- UycHbl cumBaHg IL1, IL6 ©a  TNF-unH

X3MX33I TO40 pXOVIJ'IOX apradnan

AHY-biH BD OptEIA komnaHbl 557966, 369159
OonoH 135479 OypTranunH gyraap Oyxun ELISA
LOMIYYAbIT alWrAaH YWUNAB3PA3M4UIAH NPOTOKOSbIH
0aryy XM rymusTracaH

4.6. TypWwUnTbiH aMbTHbl OMen MNP3X LWNHX
TAIMATUAT aXXUrnaH cyanax

XanyyH eBYHWM yeq Oven Unpax LWKHX TaMa3r
OHOLLNTOTOOHbI XYBb[, XaMIMH Yyxan bangar. Tuiim
ydpaac xanyypyynax rapma XMnCcH1M 0apaa aMbTHbI
OvennH Damafbir axurnax T3IMASMJI3N XOTesHe.
[apaax y3yymsntumr axurnana. YyHA: uor cyng,
OvennH epeHxnn Gamaan, WWNHUMA yCHUA Danaan,
KUXYYO3C, aMbCrafiblH TOO, 3YPXHUA  LLOXUNTbIH
TOO, YUXHWA O3NO3HMMWH  OOTOP TallblH  ©Hre,
X3MHUA OHrep, HYA3H, HYyX TOFTCOH 3C3X, XaMpblH
Y3YVYp, WA3W XOOfHbl AYyPLIWUA, LW33CHUN ©Hre,
YH3pP, A3Mar, ©aacHbl eHre, YHIP 33prUnr axkKnrnax
cygannaa.

4.7.Cypanraanp, Oarax

TEXE66POEMX

alwinrnacaH TOHOI

DepMeHT yypar xonbox apra (ELISA): DuHnsHA
thermo. Multiscan MK3,well wash4mk2 3arBapbiH
MalnH. bakTepumH yycManblH  KOHLEeHTpaLbIr:
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®paHubiH DENSIMAT Toxeepemx O33p X3MXJI33.
©Haep xypaHbl xypunayyp (ueHtpudyr) Shidaibeili
BG-103A. TyH xengeerdy: BM-GL218 3arsapbiH,
Baktepm  apuytrard  Texeepemx: TMQ-380E
3arBapblH, XXnH xamxunry 6arax: Toshiba AUW120D,
TepmoctaT: LWaHxanH b3 wyH, BGZ-146 3arsap.

4.8. XanyyH 6onoBcpyynax TaH yyx apradnan

HacaHm XypCaH XYHWM TaH yyx Xamx33r 70kr-
O 1 rp r TOOUCHbIr YHAICN3H TyynamH GueninH
XWHT 2 kr Toouoxon 0.02856g/ kg OamHa. Yr
SMUNT LWMHIMH X3103pT XaHanaan aMaap yynaras.

41.5 -
41 -

40.5 -

39.5

4.9. TooH DonoBcpyynant

SPSS17.0  nporpaMmbIr  awmriaH  CTaTUCTUK
TOOLLOOMONTBIT XUMXK TYWLSITIIB

CypanraaHbl aXNblH Yp AYH:

Haroyrsp ve WwaTtaHg TypLWWMATBIH aMbTaHA
XanyypanT yYyCrax TOXMPOMXTOM TyH TOFTOOXbIH
Tyng 4 6ynar 6onrox, 0.05 ug/kg, 0.075ug/kg,
0.1 ug/kg, 0.25 ug/kg xamx331a1 LPS Tapus.
BUennH xanyyHbl eepyentuir 3ypar 1-4 y3yynas.

39

(0] 200 400 600 800

1000 1200 1400 1600

3ypar 1. bueniH XanyyHbl XaMX33

Xanyypant yycrax LPS — toxmpomxTtor TyH Hb 0.1 g/ kg GanHa. XanyypanTbiH
xyrauaaraap 720 MuWHyTag 3C OOMOBCOPCOH XanyyHbl ve wat, 1440 MuHyTag
60NOBCOPCOH XanyyHbl ye LWaT ypramkmmk banraar TOrToos.

Xoépayraap ye wataHg ToxmpomxkTon TyH 0.1p g/kg LPS TapbXx XxaHanTbiH
BYN3rTaM XapbLyycaH XanyypanTblH XIMXK33r 3ypar2 y3yyias.
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3ypar 2. XanyypantelH 3Mrar 3arBap YyCracaH Oyarvir XsHanTbiH Oy13rTau XxapbLyyncaH
XasnyypantelH Mypyv

XanyyH eBYHWUI 3arBap YYCraCaH TyPLUMTBIH @MbTHbI LiyCaH Aax 3apUM LIUTOKMHBI

Xep[nen 3yur cyanas.



2013.V cap

31

XycHarT 1

LycHbl cuviBaHa aryynargax IL-1, IL-6, TNF 4UTOKWHbI Xeanen 3ym

IL-6(ng/L)

TNF-a(ng/L)

134,744+21,098

255,000+8,944

132,821%16,406

233,333+20,675

333,889+20,152

130,385=+12,784

248,667+13,574

137,740+12,762

251,500+42,292

336,667+33,046

138,942+15,139

252,875%+26,830

0.o Bynar Too Xyrauaa IL-1(ng/L)

Tar usr 332,333+17,909
1 XaHant 6 0,5-1uar 330,000+£12,202

Suar

Tar uar 313,750+£35,732
2 Typwmnt 8 0,5-Tuar

Suar

336,250+39,328

134,039+14,240

248,250+35,696

Tar uar Oytoy LPS Tapuxaac emHe IL-1, IL-6, TNF
— X3MX33r TOrTOOB. TyWMNTbIH GyNarT LPS TapbCHbI
napaa 0,5-1 uart xanyypanTblH Xamx33 Oara 33par
H3M3IMOdX, XAHaNTbiH - Oynarmn XapbLyynsan
[L-1, IL-6, TNF xam>x3> 0.5- 1 uart XxamX33 Hb
HOM3rAaX, 5 uart IL-1 H3margceH xaB33p, IL-6
X3aMx33 OaraccaH, TNF xamx33 OaraccaH yp AyH
rapnaa.

XanyyypanTblH YEUNH HYraCHbl LWWHIMH, 3aXblH
LyCHbl uaraaH 3c C yypruMmH X3MX33r Cyanas.
Yp3BCaNn, XanyypantblH Yed 3axblH LYyCHbl LaraaH
3cnnH 100, C yypar TOAOPXOUNOX Hb OHOLLUTOFOOHbI
4yxan a4 xonborgonTon.

XycH3rT 2
HyracHbl LWMHIMH, 3aXbiH LyCHbI yaraaH 3¢, C yyprviH X3MxX33
Evror Too Liar 3axblH Luyc 3axblH Lyc
Y HyracHbl wuHBH WBC (144) WBC(10%/L) CRP(mg/L)
Tar uar 6.667+4.502 8,740+1,893 0,233£0,137
1.5-2 7.000+£2,683 8,193+0,419 0,300+0,089
XaHant 6
8 7.000%£2,683 8,703%1,239 0,167+0,137
Tar uar 7,750%3,845 10,958+1,312 0,200=£0,107
Typwwunt 8 1.5-2.00 314,0004;204,242*A 9,143+1,440 O.288¢O,083A
8.00 2578,500i1888,052*Av 9,869+1.322 O,713J_r0,173*AV
CypmanraaHbl yp AYHM3C Y33X34  XAHANTbIH OyrHant

Oynarmr  xapblyynaxagd 1.5-2.0 wart HyracHbl
WWHMHMUA LjaraaH 3CMWH TOO 3pC HAIMIrAd4, 8
LarnnH aapaa byypcaH, 3axblH LYyCHbI LlaraaH 3CUIH
TOO XAIHANTbIH OYN3rTaM Xapblyynaxand, HIM3MACIH,
C yyprumH xamx33 0.2mg/l Hamargax 0,7 mg/I
OoncoH ©OavHa. TypwWATbIH  OYA3T  HyracHbl
WWHMHUIM Laraad 3CuMnH 100 3xn334 7,750£3,845
OavicHaa 1.5-2.00 uarvnH gapaa 314,000+£204,242
Oonx, 8 uarniH papaa 2578,500+1888,05 Gonx
H3M3IAC3H. 3axblH LyCHbI LlaraaH 3C OOMOH 3axblH
LycHbl C yYPriH X3M>X33 H3IM3MLCIH.

1) TapXuHbl HAH XaTranrbiH  XanyyH eBYHWUIA
3arBapbir Jlunononucaxapug 3SHOOTOKCUH OOMoH
E.Coli — oop, ma3cHnM HaH xatranreir E.Coli — oop
aHX y[aa yycrax TypLnAT cyaanraaHg H3BTPYYI3B.

2) Nlvnononucaxapug — 3HOOTOKCMH — OOJOH
E.Coli — oop epneeraceH TapXWHbl HAH XaTranraa
eBYHMM  3C OonoBcopcoH 00MoH OONOBCOPCOH
XanyyH eB4YMH yyCrax TyH xamx33r 0.1u g/kg
u g/kg 6onoxsir TOrroos.
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3) Dpyyn  OyAruMnr - XgHanTbiH  OYN3rTaM
xapblyynaxag 3C OONOBCOPCOH XaNyyHbl ye LwaT
1,5 -2 uar ypraxkurmK xanyypantblH X3M Hb Oara
33p3r HAIM3rAC3H 00N OONOBCOPCOH XanyyH ©BYHUM
bonoBcpox xyrauaa Hb 2.4-4 uar ypramxkunx 330
MuHyTag 41,3C xam bonx xanyyp4, 1400 MUHyTaz
39,5C 6onx Oyypy GanHa.

4) TapXuHbl HAH XaTrafra XanyyH eBYHWIA
yeumH 3Cc GONoBCOPCOH XanyyHbl ye waTaHg IL-
1, IL-6, TNF anbca, C  yyprumH xamx3> Oara
33pP3r H3M3MA3XK, 3axblH LyCHbl LaraaH 3CUMWH TOO
DaracHa. bonoBcopcoH xanyyHbl yeq IL-1, IL-6 Gara
33par, TNF anbda rx XamMx33ra3p H3IM3rA3X, 3axXblH
LYCHbI LaraaH 3cuiH 100, C yypar UX X3MX33r33p
H3M3r4COH.
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COPOOJI-4 TAHTUHWH YYHITUHBI YPABCJUHMH 3CPAT

YUJIIJUUT CYTAJICAH IYH

O.baspcavixaH' [.Lspsxparsa’ b.ConoHro?
1. SMLUYNC-vmiH SMTC 2. SMLUYNC-mmH AYC

YHAascnan

“AHaraax YxaaHbl JepBeH YHO3C" A yYLTVHbI
OBYHWIAT YYCraaar WanTraaHbir xum, wap, baaraxa,
NIXKMPY NCCOH OHTepUMH TOC, AaBC, yTaa, TOMYyyY
OBYMH, MMTCIH Da Xy4 KX rapracHaac yyCcH3
TOO0OPXOWCOH.

YYWrnHbl ©BYMHL, AArluvX XaHuax, uarBap
XaBaH, YYLIMMHbI XanyyH (xanyyH 6ypxax, xanyyHaap
XaTryynax), yc anfax, orwvpy XaHuax, YyLWruHbl
apxar, yywru O3nrapax, 36rviH yyp Wur erepnex
39p3r 8 @BYHMI Tanaap ynamxkianT aHaraax yxaaHsl
HOM CymapT OUYXI23.

MOHron yNCbIH XaM33r33p 2011 oHbl Gananaap
XYH aMblH ©BYNONNMH T3pryynsx 5 wantaadsel 1-p
DaripaHn, AMbCranbiH TOMTOMLOOHbI ©BYNON OpPX
Oavraa 6ereen 10000 xyH amg 1027.73 eBunen
DarHa. DH3 Hb 2000 oHTOM Xapbuyynaxag 1.5-
2 OaxWMH H3M3racH Teaumrym cyynumH 10 xxung
30r33p OBUNONNNH TYBLUMH Oyypaarym, TOrTBOPTOM
H3M3IAC3H.

3opwunro

Copoon-4  TaHTUMH
Y3YYy/13X Heneer cyanax.

YyWrMHbl  YP3BCINL

CypanraaHbl X3p3rnargxyyH 6a apra 3ym

BHXAY-biH OMO30-Hbl  TyHrIMA0  XOTbIH
©Bep MoHronbiH YHA3CHUI Vx CypryynmmH xapaat
3MH3MUNH  XOPOOHbI ~ DapMOKOMOrU,  KIVHKK,
TecTMMH nabopatopy  OoNoH MoHron yncbiH
SMWYNC-unH SMTC-mmnH CypranT cyganraabl
TOBUMWH  Monekyn  OuonormmH  nabopatopug
TYPLUMAT CyOanraaHbl apraap XMmx rynustras.

CypanraaHg HuMT 170-220 rp XuHTKM, 40
Tonror SD yynapbiH Xapx CyAanraaHi alinriacaH.
40 xapxaa 3MeKTPOH >KMHM3P OUEUH  XKUHT
XIMXKWXK, [dapaaxv 4 Oynarm  XxyBaacaH 3pyyn
oynar(n10), xaHanTbiH  ©ynar(n10), copoon-4
6ynar(n10), 6onoH xapbuyynax (n10) Oynar rax
aHruIcaH.

YYLWrHbl YP3BCMWAH 3MI3M 3areap yyCcraxas3
Koarynssa —separ S.aureus DU 5789 GakTepuiH
OYNrMnr 3H3XYY TYPLIMATaHL alurnacaH. baktepumr
CycneH3 yycMan 6onroH xapxaa(SCXK mapkbiH Ne
2007-003 ambTaH) KeTaaMUHbl MMOPOXI0PUA00P
YHTyynaH, S.aureus-uiH 0,2 (2x10°) Mn yycManbir
XaMapT Hb rypBaH edpwuinH Typw efepT 1 yAaa
XaMapT Hb [OyCaaX YYWIUHbl YP3BCIUNH MMM
3arBap YYCCaH 00MOXbIr SMHIN3yNA OVENH XanyyH,
LyC 60M0H OUOXMMUMH WNHXWAMHA LaraaH 3c
bonoH C-yypar, MMCTONOMMMH WNHXWAM3M3p Yp
OYHI XsiHacaH.

CypanraaHbl aXKJiblH Yp AYH
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1 XsiHanTbIH 6ynar
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B XapbLyynax 6ynar
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1 AdX
epep
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efep

3 paxb
enep

3ypar . IMYNIra3 XuKx yeuiH XapxHbl GueniH xanyyH

DM  erex 3X3NC3H  SMYUAMIHUN  IXHUU
eflepyya3a 3pyyn OYNrMnH XapxaHg MeH Xanyypax
SMHIM3YMH  WWHX  T3MASM  aXurnargaaryw.
XAHaNTbIH OYNMMAH XapXHbl OMENIH XanyyH 3XHUM
enep 38,3°C bavcaH Oon 2 naxb egep 38,45 °C, 3
naxb egep 38,7 C° 6onxk buennH xanyyH H3M3racoH
BaviraaH Hb YP3IBCIUVH LUMHX Oyypaxrym ynam
H3Margak OancaH.  Copoon-4 OynarT  XapXxHbl
OvennH xanyyH sxHuin emep 37,9°C GamcaH ©on
2 paxb emep 37,1°C, 3 paxb efep 36,25 °C bOonxk
OyypcaH ©GaWHa. Xxapblyynax OynarT  XapxHbl
OrennH xanyyH sxHum egep 37,0 °C GancaH 6on
2 paxb epep 35,8 °C, 3 maxb epgep 35,5 °C 6ok
SMUYUNMIHUM 2 faxb 64peecC 3XN3H DNennH xanyyH
X3BUVIH X3MXK33H, XYPCIH.
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XAHanTbIH Oynar

Copoon-4 6ynar

h/n
OyHaax SD OyHaax SD P-value
1 185x egep 38.3 1,38 37.9 1.39 0.085
2 2 pnaxb egep 38.45 1,25 37.1 1.58 0.021
3 3 Oaxb efep 38.7 1.3 36.25 1.41 0.003
25
XsaHanTbiH Oynar 6onoH copoon-4 OynrunH =
o = 20
Xynrabl ovennnH XanyyHbir xapbLyynxas copoon-4 S
TAHMWMH  XapXHbl  OUMEennH  XanyyH XsHanTbiH 'é 15 -=—-3pyyn Gynar
OYNIMNH XapXHbl OWenIH XanyyHaac CTaTUCTMK ad £ 10 = = XaHanTbiH Gynar
- - =3
xonborgon oyxun dbyyp4y 6annaa(P<0.05). 2. Copoor-4 Gynar
e — =Xapsuyynax 6ynar
4.3.2 JlabopaTopblH LWNHXWUAMZHA rapcaH 0
eepunenTbIr cyaancaH ayH 2’;“:; Z;‘:; 1:;:;" o Z:A“e;"
aXJblH 3XHUA OOMoH 7, onoe

CypanraaHsbl 14,
21, 28 paxb enepyyadn uyc 60MoH OUMOXUMUIH
WUHXWAMS  XUWCH.  LUMHXUArOHUA - 03333
GanmaxunH Tyna SD (Sprague- Dawley) yynopuix
uaraaH xapxaa  (SCXK wmapkbiH Ne¢ 2007-003
aMbTaH) KeTaaMVHbl TMOPOXIOPUL00P YHTYYNCaHbI
[apaa XapXHbl X3BAMH XOHOWWT H33H X3BAUWH rON
Cy[acHaac Uyc OOMoH OUOXUMUMH LUHXUITIIHL,
TyC Byp 2-3 Mn LyC aBcaH.

LlycHbl B3Nr3paHryn WUHXWAM3HA, rapcaH
NenKOLTUNH TOO

YyWrnHbl  YP3BCIMWH  yen  NabopaTopbiH
WWHXUAM3HA, UNP3X 0N 8epyNenTuiH HIr Hb
nemkoumtos oM. LlaraaH 3c Hb XxangBapaac
XaMraanax ymn axmunnaraaraa uycaHm 0onoH 31434
anb anuH Hb ryYMUSTHHI. LLyCHbI WnHXMNM3r clin-
diag OypaH aBTOMAT aHanNM3aToOPOOP XMMCIH.

3ypar. YylwriuHbl yp3BCIMAH YeuviH LaraaH 3CUiH TOO

CynanraaHbl axJblH fBUAA 3pyyn OynrmnH
XapPXHbl LYCHbI LUVHXMUAMIHA, NenKoumTos 0onox
YP AYH axurnargaaryv.

YYWrMHbl YP3IBCIM YYCCOHWM  [apaa  y33x3[,
XAHANTbIH OYN3IT 3MYUAMIIHUIA IXHUN 6aep LycaH
0axb UaraaH 3cuiH 1oo 10.4*10+0.32 6ancaH 6on
amMumnrasHui 14 pax emep 19.6*10+£0.31 6ok
H3M3MO3H SMUYMAM3HUA 18 gaxb egep TypPLUMATHIH
xapx yxcaH. Copoon-4 OynruiH XapxHbl  LycaH
Aaxb L@araaH 3CUNH TOO SMYUAMIHUN IXHUN eaep
9.8*10£0.41 6arcaH 601 aMuMnr3HKIM 14 13x enep
7.8*%10+0.27 Gonx OyypcaH Gereen 3MUUITIIHNN
28 paxb enep 4.8*10+0.71 00K X3BUNH X3IMXKIIHA,
XYPCIH BarHa. XapbLyynax OynrumH xapxHbl LycaH
Aaxb LlaraaH 3CUNH TOO SMYUAMIHUN IXHUN eaep
10.6*10+0.27 6avicaH 6on aMumnrasHmm 14 g3x enep
5.0*10+0.46 Oonx OyypcaH DarHa. DMUMNMIIHNM
21 nox egep 4.0%10+0.28 GOMXK X3BUMH XIMXKIIHL,
XYPC3H OarHa.

XYCH3IT
n/o XAHaNTbIH Oynar Copoon-4 bynar P-value
HyHoax SD [yHOax SD
1 IXHUN efep 10,4 0.32 9.8 0.41 0.097
2 7 Daxb enep 16.8 0.61 9.6 0.54 0.000
3 14 n3x epep 19.6 0.31 7.8 0.28 0.000
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Copoon-4 OyArMMH  XapXHbl LyCHbl LlaraaH
3CUNH TOO OOMOH XAHANTbIH OYNAMMKMH  XapXHbl
LaraaH 3CMMH TOOr XapblLyynaX VY33X3[ 3XHUM
e[ep CTaTUCTUK Anraa axurnargaaryn(P>0.05) 6on
7 paxb GonoH 14 [3X enepyyadn XapXHbl LaraaH
3CUMH TOO CTAaTUCTUKUMH XyBbA, a4y Xxonborpon
oyxnn byypcaH(P<0.05).

BMoXxvMunH WKHXMAr33HA rapcaH CRP-
WWH AYH

20
18 F
1
016 7 4
§ 14 7
512 v —==-3pyyn
,E 1: i = = XsHanTbiH Gynar
&'_ 6 — Copoorn-4 6ynar
O 4 =~ —_— = = Xapbuyynax 6ynar
5 Il ——=s yy!
0
AxHun 7 pax 14 gax 21 pax 28 gax
efep eonep epep enep enep

3ypar 8. YyurvHbl yp3BCimiH yemiH CRP-1iH X3MXK33

CynanraaHbl axblH ABLAM XSHANTbIH OYNrAnH
XapxaHbl  OMOXUMUIMH  WNHXUNTHO — CRP-UMH
X3M33 Hb TOMTBOPTOW 0arraa Hb a)xurnargax
DanHa.

[33pxn  cyganraaHbl  yp  OYHM3C  y33Xx34
XSHANTbIH OYN3IT SMUYUNTIIHNIN IXHUA eaep LycCaH
naxb CRP-umH xamx33> 6.57+£0.53 0amncaH ©on
3MUMNM3HUM 7 faxb epep 12.63+£0.40, 14 n3x egep
18.05+0.72 0OOXK H3IM3MO3H 3MYMAMIHMI 18 Oaxb
efep TypWuUNTbiH Xapx yxcaH. Copoon-4 GynrumH
XapXxHbl LycaH gaxb CRP-UMH X3MX33 SMUYUNMIHUN
IXHUN epep 6.87+£0.49 GarcaH OO IMYUNMIIHNN
14 pdx emep 5.1+£0.42 Gomx OyypcaH Oereep
IMUNNIIHUIA 21 faxb efep 3.4+0.39 60X X3BUINH
XIMXK3HA, XYPC3H OamrHa. Xapbuyynax OynrumH
XapXHbl LycaH Aaxb CRP-UMH X3MX33 SMUUAM3IHMUN
IXHMM epep 6.72+0.28 GarcaH GON 3MUMNMIIHNM
7 paxb epep 4.21£0.46 Oonx OyypcaH OanHa.
IMUNNraHKM 14 03x enep 2.98+0,32 60K X3BUNH
X3IMXKI3HI, XYPCOH BarHa.

MCTONOrMNH WWMHXWIM3HUN Yp AVH

CynanraaHbl axkNiblH 3XHWW GonoH 7, 14, 21,
28 paxb endepyya3d TUCTONOTUWH  LUMHXMATIIM
XVVMCH. LUMHXNArZHWUI 133533 63103XMIH Tyng
SD (Sprague- Dawley) yynapuiiH LaraaH xapxaa
(SCXK mapkblH N2 2007-003 ambTaH) KeTaaMUHbI
MMAPOXIOPUA00P  YHTYYNCaHbl  Oapaa  XapXHbl
YYLWMAWE aBaH LWWHXWAM3HA, allnrnacaH.

3ypar . YylWrHbl yp3BCNVH IMI3r 3arsap YyccaH
rMCTONMOrMNH 3ypar

bynar: l'ematokcunnmH-203uH. ©crent: 4x10.

T-YP3BCINH HIBYASIC, 2-LYNALUaHTAVH 3y3aapy
XaBarHacaH xaHa

TypwWWNTbIH ~ XapxXaHd — YYCrACIH  YYLWIMHbI
SMM3r  3arBapbiH  ved  XWMWUC3H  MACTONOMMMH
LWMHXMAM3HA, TyypcaH XOONMOWH Xydyyp XyypcCaH.
LlynuaH XOOpoHObIH TacnaBy 3y3aapcaH, XaBaH
OONOH HEUTPOMUN 3CUMH HIBYAICTIN. YYLUTMHBI
3aBCPbIH 3AMWH YP3BCINMWH HIBYAIC HUM3L UX
OTreH xaparfmax OavHa. [33pxM XypL, YP3IBCIIIC
LYyNUaHTyyabiH XaHa 3y3aapy YP3BCIIUIMH
H3BYMACIIC LYNUAHMMMH XeHaWn OaraccaH Dauraa
Hb TYPLUMNTBIH XapxaHg YYCraCaH YYLIrHbI 3aBCPbIH
YP3BCIMMH 3MI3Ir 3arBap aMXunTTan YyCC3H Hb
xaparoax 6anHa.

3ypar 17. XaHanTbiH OYAruviH XapxXHbl SMYUAT3HUA 18
A3X eAPpVIH rCTOMOMMUNH 3ypar

bynar: lemarokcnnmH-303uH. ©crent: 4x10.

1-HeUTPOUIIbIH H3BYAIC, 2-XOHAMNI Hb baraccaH
Uy nUaHryya, 3-3pUTpoLmThIH HIBYAIC

XAHaNTbIH OYNrMAH XapXHbl SMYUATIHWI 18
03X 64PUMNH TMCTONOTUVH LUMHXWAM3HA, YYLIMMHbI
33aBCPbIH 3AMUH YP3BCIA Mall MX WX3HX LynuaH
DONOH ryypcaH xoonoug HemTpoMUI SCUNH LIKTYY
H3BYA3CTaM. LlynuaH XOOpPOHAbIH Tacnasy 3y3aapd
LYyNUaHTMNH XeHAMIM baraccaH, xaBaH, LyC XapBanT
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rofiomMTyyaTan. MXaHX UynuaHrUMH xaHaap 3y3aaH
LanBap AraaH rmanuH Tect MembpaHaap Xy4mracaH,
HenTpohun 6onoH Makpodar 3cyyaTan Ganraa Hb
xapargax 6anHa.

'3."—'-'5«. Bk

3ypar 18. Copoosn-4 6ynrviH xapxHbl IMYMArIIHMA 21
A3X eApuvvH rCTONOMNH 3ypar

bynar: lematokcnnmH-303uH. ©crent: 4x10.

Copoon-4 OyArMWH  XapXHbl  3SMYUNM3HUM
21 03X efApUMH  TUCTONOMMMH  LUMHXXMUAM3HA,
YYWIMHbI LyNUaH XOOPOHAbIH TacnaBy Oara 33par
3y3aaH, HUMMH xonbory 34uUMH yprantran, LeeH
TOOHbI MOHOUMT 3CYYA, 3PUTPOLMTYYL XaparhaHa.
LlynuaHa LeeH ToOHblI Makpodar 3CyyaTan.

3ypar 19 . Xapbuyynax OyaruiH xapxHbl SMYMATIIHUAN
21 A3x eapuviH rmcTonoruviH 3ypar

bynar: lemarokcunmH-303uH. ©crent: 4x10.

Xapbuyynax OyaruiH XapxHbl IMYUNTIIHAUNA
21 [3X  eapunH  TUCTOMOTUMMH  LUMHXMAM3HA,
YYLUTMHBI LLynUaH OONOH ryypcaH XOOMOMH XeHAMM
yeneeTan. LlynuaH xoopoHAbIH Tacnasy Hara 33par
3y3aaH, HUMMH xonbory 3AMWMH ypranttan, LeeH
TOOHbI MOHOUWT 3CYYA, 3PUTPOUMTYYA XaparhaHa.
LlynuaHa ueeH ToOoHbl Makpodar 3CyYATIN.

TUCTONOMMNH  WNHXUAM3HUA  yp  OYHM33C
Y33X3[, XAHANTbIH OYATUIAH XapX SMYMAr33HUIA 14 19X
XOHOrOOC YYLWIMHbI UX3HX UynuaH OonoH ryypcaH
XOONOWL HeNTPOMUI 3CUMH H3BYAIC MXICCIH
LlynuaH XO0pOoHAbIH TacnaBy 3y3aapaH, XaBaH, LyC
OONOH HENTPOMU SCUMH LLNTYY HIBYAICTIN. XIHX
LYNLUAHIMAH XaHaap 3y3aaH UarBap fraaH rmanut
TOCT MeMOpaHaap Xy4YurhcaH, Hemtpocdumn OOonoH
Makpodar acyyaram 6anraa Hb xapargax 0avraa Hb
YP3BCMIH LWMHX YaHap yNam AaaMxpaH ynamaap
IMYUNTHUIA 17 GonoH 18 paxb XOHOryymam dMrar
3arBap YYCraCcaH OYATUIMH XapX YXCIH.

Copoon-4  GOMoH  xapblyynax  OynrumH
XapPXHbl SMYMAMIHUN 21 A3X 6APUNH MACTONOMAMH
WWHXWAMIHIIC  y33X34  SIMYMAMIHUA 14 g3X
enpur 0oABON  YYWIMHbI  LyfUaH XOOPOH[bIH
TaCNaBYUMH 3y3aaH HUMMPC3H, HUMMH xonbory
30MVH yprantran, LUeeH TOOHbl MOHOUMUT 3CYYA,
3PUTPOLNTYYA, XaparfdaHa. LynuaHg ueeH TOOHb
Makpodar scyyn 6avHa. MeH xapbLyynax OynarT
YYLITMHBI LynUaH OONOH ryypcaH XOONOMH XeHAMM
yeneeTan OoncoH Oavraa Hb copoon-4 Oynrunr
OooBON  YP3IBCMMH  ABL, Hb WYY CaMXpcaH
xapargax 6anHa. Copoon-4 6ofoH  Xapblyynax
OYNaMT  YYWIWHBL  YPIBCAWMWH  3AM3P3N  ABargax
DarHa.

OyrHanT

Copoon-4 TaH Hb YP3BCUWH 3CP3T YWNOINTIM
Donox Hb ructonory  6GonoH  nabopaTopbiH
WMHXMM3 3IMH3M3YH WMHXMNM3HIIC
axurnargax 6anHa.

Tynxyyp yrc: Copoon-4, LledazonumH
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U30HUA3U]JL SIMUNH HIAJITTAAHT 3JISTHUU APXAT
YP3BCJIMUH IMIAT 3ATBAP YYCI3CAH CYIAJITAA

M.baspmaa?, C.ConoHro?, [1.bagamcypsH’, [.1I3psHaarea’

- basH3ypX HArACIH IMHII3C
2-OMLUYNC

XypaaHryn

CypanraaHbl  axnblH  30pwuaro:  M3oHuasmg
SMUWMH LWANTraaHT N3MHNW apxar YP3BUINWH SMIaF
3areap yycrax.

CyYNMAH XUNYYA3L MaHar OPHbl HUAT XyH
aMblH AyHA X001 6ONOBCPYyNax 3PXTIHUN eB4en
XOEpAyraapTt opxx Oanraa Oereen SMUVH LWANTraaHT
3M13MHUIN YP3IBCIN HIM3MA3X OarHa. MeH xangBapT
OBYHMI [YHL, CYPbe3rninH eBynen Aaryyp barHa.

bua cypanraar  TypLUWNATbIH aMbTaH[,
30HMa3Ma 3M33pP M3MHUN YPIBCIIUH SMTI3T 3arBap
YYCracaH 6a Tyc OypT 21 xapx 0Oawmxaap 3pyyn,
XHanTbiH (M30HWasmg 50Mr/kr) racaH 2 OynarT
XyBaax y3C3H. LLIMHXMNr3HA OUOXMMUIAH Y3YyNanT
OOMIOH 3AMNH WWHXUAT33r 7, 14, 21 XOHOIT XUNCIH.

CynanraaHbl ayHA VI30HM3WA SMUNT yynracaH
OVNrMAH OUNOXUMWUNH WUHXUNT3HA, 7 Oax enep
dpyyn Oynarmn xapbUyynaxag CTaTUCTU3UNH  ay
xonborgon Oyxun snraatam GamcaH. MeH 21 g3x
XOHOIT M3MHNM 3C 33AapNblH WWHX MN3pY Oanraa
Hb CTATUCTMK as XOnOOrgoNTOM [yH rapcaH.

Tynxyyp yr
30HMa3na, 3nM3rHnin YpIBCIN.
CypanraaHbl aXKfiblH YHA3CN3N

CYyynuUH XXUNyya34 XyH aMblH  ©BYNeNUMH
JOTOP XOON LUWHM3X 3PXT3H TOITOMLOOHbI 6BYNeN
TOrTMOS H3IM3MA3X 3M3MHNN XaBAap XYH aMblH HacC
DapanTblH TIPryynax wantraaH Oomx Oawnraa Hb
TyNraMAcaH acyyaan xaa3p 6anHa.

2010 oHbl 6ananaap 10000 xyH ama SMHIT
X3BT3H 3MYAYYNISFCAUUH ©BYNGNUNH T3pryynsx 5
lWanTraaH OOTOP XOOJ LUMHI33X 3PXTIHUN eB4YIen
2-p OavipaHg opx Oaviraa 6a 3n3rHUA  LUMPPO3
3M3rHUM apxar YP3BCIUMMH Aapaa 2-p barpaHa opx
DanHa.'

2010 oHg Mowron Yncag 10000 xyH amg 15,4
Daviraa Hb eMHex OHToW Xxapblyynaxag 0,5-aap
OyypcaH 6onoY 4213 WKH3 ToxmMongon OypTraracaH
BarHa.’

CYpPbE3rMNH  3MUMH  3MYUAID3 Hb  3M3THUMK
YP3BCIMMH 6ac H3MH wWantraaH Oomk  Oanraa
Oereef, 3MWWH LWIANTraaHT 3M3rHUA  YP3IBCIUNH
Tanaapx 06oauT M343313n xoBop Oavpar Gereef
TyXalH 3MWUMH OOAMUCBIH Tax Henee, YypBanbIr
WNPYYN3X Cydanraar XxMix waapanaratan 6anpar.

AHY-VIH 3MH3M3IT  X3BT3H 3MYNyyIX  Oyi
Wapnax Xam LWWHX WN3PCIH ©BYTOHYYAMUH 2-5
XYBUWF 3MUMH LWANTFaaHT 3M3MHUIA YP3BC3M 333K
DavicaH ©on an3rHWK XypL, AyTarganbiH WanTraaHs
30 XypTanX XyBUNI SMUH BOAMCTOM XONOOH Y3XK33.

DMUMH 03NAM3N X3P3rNarcaninH 4-29%
apfiax Xam LWKHX Mnap4Y Oarraar TOormrtoocoH 6on
Joseph M. Henderson (2001) 3MH33IT X3BT3H
IMUNYYNIFCOMMH 2%-0, 3MWUUH rapantan renatut
YYCX  Oavraar WApyyncaH.? SOMUMH  0OAUCHIT
3IMYUATI3HUI TyHraap xaparnscaH 1/1000-1/100000
TOXMONAONL XOPASIOTbIH LUANTraaHT renatuT YyCaH
T3OHUM 25% Hb XYpL, AIBXTIM X3103p33p ABaromar
DalHa.>*

MaHan ynceiH oyptrang 2005 oHbl Oanpgnaap
1376 H3pPUWH 3M, 33 H3PUWH YypramibiH 3MUNH
TYYXWUI 30 OypTraraAcdHMM 2.4% Hb 3X  OPHbI
YWNAB3PUIMH M, 97.6% Hb MMMNOPTLIH 3M OalHa.”
MO 3MWUIH WanTraaHT 3M3rHUA YPIBCIMAH MMM
3areap YyCrax, YYCC3H 3arBapT 3/13r Xamraanax
3MUIMH Heneer cyafiax acyyaan Hb 3H3Xyy cyganraar
XWX YHASCN3N OONCOH.

Cyp,an raaHbl aXJiblH 30pUIIro

V130HMasng, SMUNH WantraaHT SM3rHUN

YP3BCIMIH 3MI3r 3arBap yycrax.
CypanraaHbl aX<nbliH 30pUNTYYA,

1. VI3oHMa3nag, SMUMH  WWANTraaHT  3M3rHum

YP3BCIMIH 3MIar 3arsapbir BUNOXUMUNIH
WMHXMAr3r33p 6atnax
2. 30HWa3vabiH LanTraaHT 3M3rHUM

YP3BCIMH M 3arBapbIr 3AUMH WUHXUTI3r3pp
DaTnax
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CYAANTAAHDbI APTA 3YW BA MATEPUAN
CypanraaHbl Xyp33

CypanraaHg — YALUYTYK-uH  TypLUIMATbIH
BMBapaac 180-310 rp >XuHTaM 122 Tonrom Buctap
YYILPUMH XapX COHIOH aBYy TYPLUMAT SBYYJICaH.

Cypanraar SMLWYUNC-mnH Ynamxnant
AHaraaxblH Cypryynb, Cyprant cypanraaHbl TeB,
YALLYTYK-mAr TYyLWWIM3H ABYYNCaH.

CypanraaHbl aX/ibIH MaTepuran
TypWWNTbIH aMbTHaa 2 Bynar OONroH xyBaacaH.

e Dpyyn Oynar- 3Mrar 3areap  yyCr3arym
SHIMUIAH XOOJ TIXK33133P XOOSSTIOCOH

e TypWWNTbIH Oynar- 3Mrar 3areap yycradg
SIMYUUIIID XMUXTYIA SHTUMH XOOJ T3XK33133P XOONI0X

CypanraaHbl apra apravnan

M3oHMasnp >M33p  3MHMA  YPIBCIAN
YYCF3C3H 3Mrar 3areap
TypWUATbIH cyoanraaHg — XOPAnorbiH

LaNnTraaHT 3M3MHNI apxar YP3BCIMNH 3MMI 3areap
YYCr3H cyanaxbiH Tyng TypwunteiH  180-310 rp
XKWUHTM 122 xapxaHh u3oHuasugelir 50 mr/kr
TYHraap TOOL0OMOH 21 XOHOrMWH TypLl ryypcaap
YYAraH 3MUVH LWANTraaHT 3M3rHUA apxar yp3BCInmr
yycrans3.o’

JlaGopaTopuiH LWNHXXUAr33

YpramablH — 3MYUAMI3HUA  AYHT  3M3THUK
ONOXUMWNIAH  y3YYN3NT,  SONNH LUMHXXMNTI3M3p
TOOOPXOWSIOB.

BUOXUMUWUIAH LINHXMAMI3HL, HUNAT OMnmpyomnH
(0-18.8 MKkmonb/n), HUMT yypar (66.0-83.0 r/n),
anbbymnH (35.0-50.0 r/n), AnaT (0-45 OYH/n),
ACcAT (0-35 OYH/n), W® (40-306 mkmonb/n),
[T (0-42 OYH/n) xamx33r benbruiH CLINDIAG
annapaTtbir alnrIaH TOAOPXOMICOH.

SOUNH LWNHXWUID

TypLWKATbIH aMbTHbIT Sol.Ketamini
Hydrochloridi 5% yycmanbir 6 Mr/Kr XMHL TOOLLOH
OYNUMHL TapbXX M3A3MYMXKYYINT XUACHUA fapaa
€ryyTraH 33rHNIN 3A33C 433K O3NTMCH.

CTaTtucTnk 6onoBcpyynant

CynanraaHbl #BUAA, LYrnyyncaH M34337IUNH
cTaTMCTUK GonoBcpyynantaHa, SPSS-12.0 nporpamm
aliMrnaH, Waappargax — napaMeTpumH - 6onoH
napameTpuinH byc Tectyym’3p TOOLOOMNbIF
XWNC3H.  [yHOaX y3yynanT, CTaHgapT  Xas3awnr,
LaBTaMX, Xamaapantal xamaapanrym XyBbCax
XIMXKUTAXYYHUNIW  Xapuiilaa XaMaapnblr TOOLOH
rapracaH.

CYOAJITAAHDbI AXIbIH YP AYH,
X3JIUS VXK

N3oHMasug >m3a3p YYyCracdH “dnarHui
apxar yp3Bc3n"” —WWH 3Mr3r 3arBap YYCrac3H
cypanraa

SMrar 3areap YYCCOHUMT DaTnax 30punroop
opyyn  OOMOH  XAHANTbIH - OYAMMNH  OUMOXMMUH
WWHXWAM3HWW  y3yymantyyouur 7, 14, 21 XxoHor
TyC OypT xapbuyynaH One-Way-ANOVA, Post Hoc
Test copunoop OYATYYOWMH XOOPOHLD, CTaTUCTUK
Maragnan oyxum snraa barraa 3CIXMAr TOrTOOCOH.
(XycHarT 1)

XycHarT 1

Spyys1 60NOH XSHANTbIH OYATH OUOXUMNVIH LUMHXWIr3IHWA 7 AaX XOHOMMUH Y3Yya3T

Spyyn 6ynar

XAHaNTbIH Oynar

95% WTrax vHTepBan

HyHoax SD HyHpax SD P yTra ﬂﬁ%ﬂ >34 ytra

HB (OYH/n) 0.25 0.02 1.09 0.12 0.0002 -.9248 -.7702

HY (r/n) 72.06 2.78 49.12 3.61 0.0002 20.5559 25.3191
Anb (r/n) 45.22 2.34 33.40 0.817 0.0004 10.3144 13.3356
AnAT (OYH/n) 34.53 1.60 108.55 7.1 0.0002 -77.7935 -70.2315
AcAT (OYH/n) 39.82 1.29 81.6750 2.61684  0.0003 -43.5094 -40.1906
Ld (OYH/n) 189.25 7.67 299.49 6.29 0.0002 -137.4858 -82.9892
[TT (OYH/n) 30.25 1.94 42.22 2.25 0.0004 -13.7586 -10.1914
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TypwuntbiH 21 A3X XOHOIT 3pyyn OynrnnH
HAUT  OUMNMpPYOMH  ayHAaax xamxk3  0.23+0.02,
XAHANTUAH OYNrUAH HUMT OunupyouH 1.20+0.02,
HUWT yypar 3pyyn Oynart 71.63%2.54, xaHanTbiH
Oynart 34.78+0.89, anbObymuH 3pyyn 6ynart 44.30
1.90, xsHanTbiH Oynart 24.20+1.53, AnAT 3pyyn

oynart 34.12+1.51, xaHanteiH OynarT 192.91+£4.29,
ACAT 3pyyn 6ynart 39.72+1.16, xsAHaNTbiH OynarT
87.78+1.43 pyHOAX X3MX33T3M Dark p yTra
OnoxMmMnMH  y3yynant  Oypa  p<0.0002-0.0004
Dalraa Hb CTaTUCTUKUNH a4 xonborgonton banHa
(XycHarT 2)

XycHarT 2

SMyumnrasHn 21 43X XOHOIT 3pyyi 6ONOH GUOXUMUIH LUMXKUITIIHAM y3YyaT

Spyyn 6ynar

XAHaNTbIH Oynar

95% WTtrax nHTepBan

[dyHpax SD [yHpax SD Pyrra Hoopn ytra >34 ytra

HB (OYH/n) 0.23 0.021 1.12 0.10 0.0003 -1.0 -0.7

HY (r/n) 72.08 3.15 41.07 5.06 0.0002 27.6 34.4
Anb (r/n) 45.41 1.74 27.45 1.48 0.0002 16.6 19.2

AnAT (OYH/n) 34.16 1.21 183.29 4.76 0.0004 -151.6 -146.5
ACAT (OYH/n) 39.36 1.20 89.72 2.25 0.0003 -52.0 -48.6
LD (OYH/n) 189.21 7.85 288.46 18.49 0.0003 -110.6 -87.8
[T (OYH/n) 30.08 1.39 52.76 6.80 0.0004 -26.4 -18.8

(Tavinbap: Hb-HUAT bumpybuH, HY- HUAT yypar, Ab-anbbyMmiuH, SD cTaHAapT Xasavii)

Spyyn GOMOH TypWMNTbIH  OyN3r XoopoHA
ONOXMMUIH Y3YYIATYYONNT XapbLyynaxag
XSIHANTbIH OYN3IT YYPrmiH X3MX33 OyypaH dM3rHUM
3C 334apnblH OOMOH LeC 30rCOHMULLABIN UATMX
Y3YYNIATYYA, MX3CCOH DBamraa Hb  M30HWA3MAbIH
WanNTraaHT 3M3MHUM YP3BCIN YYCCIHMNT  XapyyIk
DanHa.

Dpyyn ©OGONOH XsSHaNTblH OynNryyaumH
aMbTAbIH 3M13THUNA 3AUAH LWUMHXXUNT33

DN3rHUM 3OMAH OYT3L, 3YNH WUHXUATIIM3p
TYPWUATBIH -~ Oynart  Gyloy  M30HMAa3ng,  SMUNT
yynracaH 7 [Oaxb XOHOMT  3M3THUM 3C TOMPOH,
FOIOMTAION VXKW YYC3H, 14 [3X XOHOIT 3M3MHUM
3CUMH TYIM3M rax XyBUpan wn3pcaH don 21 gsx
XOHOr0OC 3M13MHMM 3CUH DaraHaH OyTaL andarfaH
3M3MHUM 3CUWT TOMPCOH XOOCOH 3all UXCIXK, 3C
XOOPOH[, XON0Oory 3ANMH ypranTt 3X31C3H OanHa
(3ypar 1, 2, 3

3ypar 1. Spyyn OyarviH xapxHbl 73rHUN 34MAH OYT3L
3ym

A. DnarHng scuviH 6baraHaH 6yTal xaaranargcaH
b. 2narHui scuiH beem Ton xexeep bynaracaH
B. Sn3rHuy baraHa xoopoH Xxonbory 3amviH
yprant To[opCcoH

bynar . lematokcumH-303uH x 100
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3ypar 2. TypLumntbiH 6YaruiH 7 faxb XOHOMMH
SA3rHMY 34MViH ByTaL 3y4i

A. DR3rHn 341MAH X3BUMH 6YT3LY

b. DA3rHUA 3CHAH TOMPOS BYTLMIH 60pYIeT
B. S73rHMM 3CUVIH FOIOMTIION VXK

bynar. lemarokcumH 303uH x 100

3ypar 14. TypiumnteiH 6yariH 213X XOHOMVH 3713rHNA
3amnH 6yT3L] 3yi

A. [ax XyBupang epTceH 3N3rHnv 3Mrar 3C

b. DR2rHUM 3CUUAT TOMPCOH XOOCOH MXT3K, 66emM ToMOopY
OJIOH BHLerT, Tona xexeep bynaracaH

B. 2n3rHuit 3cuiH baraHaH 6yTaL angargax 3¢
XOOPOHA xonbory — 3[MVIH yPraat 3X371C3H, 3apyUM
2cuiH 66eM X0EPIOCOH

bynar. lemarokcunmH-303umH x 100

Xanuamx:

buoHnn cypanraaraap W3oHWasWAMWH WanTraaHT
3N3MHUA apxar ypaBcan 7 0onoH 21 A3X XOHOrT
YYCCOH  Bavraar  OUOXUMUWWH  LWMHXMUAT3HUM
LlyHr3p rapcaH 6on TypkurH  Yakup Ergul, Tulay
Erkan HapblH xapxaHg W3oHvasug wantraaHt
SM3HWI  YP3BCAN  YYCrAC3H  cypanraa  OonoH
DH3TX3rMmH Vandana Tayal HapblH TyynanHg, amrr
3arBap VYYCraC3H cypanraaHbl [yHT3M  OMPONLoOo
DaliHa.

CypanraaHsl AyHA YHOSCN3H CypbesarnmnH
3IMYUNTI3HUIA ABLAA rapAar 3N3rHUA MPMTAWVH yes,
3N13r XaMraanax sM1nH Heneer cyanax 0oNoMXKTOM
DanHa.

AyrHanT:

1. Spyyn OOMOH TypWMUATbIH OyN3r XoopoHA
OVMOXUMUIMH  y3YYNINTYYONAT  Xapblyynaxag
XAHaNTbIH oynart YYPrmH X3MXK33
OyypaH 3n3rHMM 3C 3adapfbiH - OONOH Uec
30MCOHTUWMbBIT WATMAX  Y3YYIRATYYA WMXICCIH
Danraa Hb M30HUA3WAbIH LWANTraaHT 3I3rHUN
YP3BC3 YYCCIHUMT Xapyynxk OarHa.

2. DN3THAN 3OUAH OyT3L, 3yMH LUMHXMAMIr3p
TYPWUATBIH OynarT Oyloy WM30HWA3MA SMUNT
yynracaH 7 faxe XOHOIT 3M3MHWIM 3C TOMPOH,
FONOMTAON  YXXKWN  YYC3H, 14 [O3x  XOHOrT
3M3MHUM 3CUMH TYTM3 Faxk XyBMpan UN3pCaH
©on 21 43X XOHOro0C 3M3rHUM 3CUNH DaraHaH
OyTaU angarmaH  3M3rHWK  3CUAT  TOMPCOH
XOOCOH 3all MXC3XK, 3C X00poHA Xonbory
3OMVH  YPranT 3X3MC3H Hb 3M3MHWM  apxar
YP3BCIMH 3MT3M 3arBap YYCCIHUUT Xapyyx

DaliHa.

3.

Hom 3yni:

1. Spyyn  M3HAMUH  y3yynanTt-2010  3acrumH
raspblH  X3P30KYYI3ry  areHtnar,  Spyyn
M3HOWWH rasap

2. [Oxosed M. XeHoepmoH. [latodusmonormns

opraHoB nuuweBapeHuas CaHkT-leTepOypr.
2001. c 167-168

3. LWepnok LW, Ox Oynu. 3aboneBaHne neveHu
1 XENYHbIX NyTen. Mockea. MeguumHa. 1999.
C 386-423

4, MyxuH HA, Mowncees BC, MaptbiHoB AW.
BHyTpeHHMe Gone3nn. Mockea. 2008. c 120-
121.
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AHATAAX YXAAHBI JOKTOP, IIPO®ECCOP
JABAAXYYTUHH HAPAHTYYA TOBY TAHUJIILYYJITA

Education:

1987-1993 Diploma of Bachelor of Medical Science N29226
National Medical University, Ulaanbaatar, Mongolia

1993-1995 Master of Medical Science N2119 Index E 720125
National Medical University, Ulaanbaatar, Mongolia

1993-1995 Professional diploma of a Specialty of Cardio rheumatology N2025
National Medical University, Ulaanbaatar, Mongolia

1997 Professional diploma of Traditional medicine N228 Index E 720182
Department of Postgraduate Education ZTM

1998-2000 Professional diploma of a Specialty of Internal Medicine Ne¢ 496
National Medical University, Ulaanbaatar, Mongolia

Training:

1998-2000 Certificate of Interpreter of English N2038
School of Foreign Service National University of Mongolia

1999 Regional training course on Myocardial Perfusion Scintigraphy

(C7-RAS-6.028-012/99)
P.D. Hindujia National Hospital & Medical research Center and
The Pacific IAEA

2002 Certificate of the Specialisty Course on Diagnostic Ultrasound

Mongolian Representative of the Jefferson Ultrasound Research and Education Institute,
USA, and Diagnostic Ultrasound Society Mongolia

2003 Certificate of Attendance of English Language Programmes
The Language Centre of the University of Manchester UK
2004 Certificate of Preventive Cardiology, ECHOCG National Cardiovascular Centre of Japan
2008 Certificate of the BLS for Instructor & Healthcare Provider
American Heart Association
2009 Certificate of the ACLS for Healthcare Provider American Heart Association

Research work

1996 Diploma of the Master of Medical Science Index E 720125
“Clinical specific of acute myocardial infarction”, Master Council of National Medical
University

2001 Diploma of Medical Science Ph.D N2200105

“Some specific clinical appearances and the issue of diagnosis
of the acute myocardial infarction among population of Mongolia”
Academic Council of National Medical University

Professional Experience

1995-1996 Assistant teacher, Cardiovascular Dept., Medical School of Health  Science University,
Mongolia

1996-1998 Teacher and assistant lecturer, Cardiovascular Dept., Medical School of Health  Science
University, Mongolia

1-2001 Lecturer, Cardiovascular Dept., Medical School of Health Science University, Mongolia

2001-2003 Senior lecturer, Medical School of Health Science University, Mongolia
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2002-2005
2003-2007
2003-2007
2010-20M
20M-

Head, Cardiology Dept., State Hospital N22

Head, Cardiovascular Dept., Medical School of Health Science University, Mongolia
Consultant, State Hospital N2

Senior lecturer, Medical School of Health Science University, Mongolia

present Project officer, “Stroke &Heart Diseases” WHO project

Other work employment/membership

2003 — 2005
2003 — 2005
2004 — present

2005-2010
2005 — present
2009- 20M

Various activities
1-2003

2005-2006

2007-2008
2007-2008
2009-2010

2009-2010

2009-2010

2010

Grant
2001-2002

Chief Cardioligist Mongolia
Secretary of the Council of Internal Medicine, Ministry of Health, Mongolia

Executive secretary of Mongolian Heart Association-National member of the World Heart
Federation

Member of the Health care technology standardization committee
Member of the Council of Internal Medicine, Ministry of Health, Mongolia

Local expert of EPOS Health Management/THL/Danya Int, International representatives,
The Prevention and Control of Major Non-Communicable Disease and Injuries, the
Millennium Challenge Account Mongolia project

“Noncommunicable Disease” MOG/NCD/001 project: “Guideline of Arterial
Hypertension” in Mongolian condition (team member)

“Survey on the Treatment and diagnosis of Circulation system’s diseases” project of
Ministry of Education, Culture, Science (2 reports)

Team leader, response CVD: Mongolian STEPS Survey on the Prevalence of
Noncommunicable

Disease Risk Factors 2006 (1 report)

Fundation of healt promotion MOH “Standard of clinical diagnosis and treatment of
Ischemic Heart Diseases”

Fundation of healt promotion MOH “Standard of clinical diagnosis and treatment of
Arterial Hypertension”

Team leader, response CVD: Mongolian STEPS Survey on the Prevalence of
Noncommunicable Disease Risk Factors 2010 (1 report)

Team leader of MOH Sub-working group on clinical guideline of Arterial
Hypertension in adults
Team leader of MOH Sub-working group on clinical standard of Arterial
Hypertension in adults

Team leader, response CVD: Survey of Knowledge, Attitudes and Practices on NCD
Behavioural Risk Factors 2010 (CA/MCAM/MCC/HEA/TAPC/CS/13/2008)

“The changes in Myocardial Infarction”, Korea, Yonsey University.
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TRENDS OF THE PREVALENCE AND TREATMENT OF HYPERTENSION AMONG
MONGOLIAN POPULATION IN 2005-2009

Narantuya Davaakhuu,  Health Science
University Mongolia, EPOS Health Management;
Otgontuya Dugee, National Public Health Institute
of Mongolia; Pekka Jousilahti, The National
Institute of Health and Welfare , Helsinki, Finland;
Tsogzolmaa Bayandorj, WHO Mongolia Office;
Bolormaa Idesh, National Public Health Institute of
Mongolia, Dejeekhuu Genden, Humuun Hospital
of Mongolia

Introduction: Study objective is to determine
the mean systolic blood pressure (SBP) and diastolic
blood pressure (DPB), prevalence of hypertension
(HTN), treatment status, and respective trends in
Mongolian population during 2005-2009.

Method: Two independent cross-sectional
population-based surveys were carried out in 2005
and 2009 to monitor cardiovascular risk factors in
men and women aged 15-64 years. The surveys
were conducted according to the WHO STEP wise
approach.

Results
e Mean SPB and DPB increased slightly

e The prevalence of HTN
practically the same

remained

The mean SBP, and prevalence of HTN,
was markedly higher in men than in
women

e Two third of the participants with HTN
were newly diagnosed

*+ Almost half of the newly diagnosed
cases had never had their blood pressure
measure

+  The proportion of HTN subjects without
treatment increased

e The proportion of
participants decreased

controlled HTN

Conclusions: Prevalence of HTN is high in
Mongolia, even though it has not increased during
the past five years. Case detection and treatment
of HTN patients is insufficient and the situation
has worsened. Both primary prevention and
improvement of treatment are needed to reduce the
prevalence of hypertension and its complications.

Results 2005 2009

Men Women Total Men Women Total
Mean SBP (mmHg) 128.2 121.3 124.6 130.0 122.0 125.9
Mean DBP (mmHg) 76.9 76.8 76.9 80.0 78.3 78.9
Prevalence of HT (%) 30.1 27.0 28.5 31.6 24.2 27.8
Newly diagnosed HT (%) 56.5 30.6 44.9 74.3 48.0 63.7
Without antihypert. drug (%) 66.2 34.0 50.4 74.4 48.1 62.7
Controlled hypertension (%) n.7 32.0 21.6 7.0 19.9 12.7
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AHATAAX YXAAHBI TOKTOP, ITPO®ECCOP
CYPIHXKHUIUHUH CI3CPITIOP2K TOBY TAHUJIILYYJITA

XyBb XyHUI Tanaapx M343373/1:

1. DUrMNH HaP: Cyparxmg

2. OpUH Hap: Caacpargopx

3. Mapraxwun: Ynamxnant aHaraax yxaaHbl XYHUN UX 3MY
4. BoNoBCPONbIH 33P3T: AHaraax yxaaHbl LOKTOP

5. 3pOAMUMH Lof: Mpodeccop

6. M3praXxnunimH 33par: Tapryynax, 3esnex

7. TepceH rasap: ©BepxaHram anmar, HapuimHT33n cym

AXnbIH Typwnara:

1981-1982 oH ©BepxaHran anMriH HapumH 130 cyMbiH |l 6arniiH xyHU Gara amy
1985-1987 oH ©B. bapyyH-basH ynaaH cyMblH XYHUN UX IMYUAH canbapT oyH OypTrard Gara amy
1993-2002 oH AYNC-nnH YAC-uH cypryynba, 6aru, axnax dari
2002 oH YAC-nnH JoTOop 6BYUH CyananblH TIHXMUMH 3pXN3ry
1-1985 YALLIYTYK-1H 3MH3IAMMAH gapraap (XxaBcpaH) axunnax OancaH
1982-1985 oH AA-H 028-p aHrug udprumH anba xaacaH. XyralaaHbl LIPrAiH axiary LonTon
° LUIYTC-MMH MHHOBAUMIMH TOCAUUH yaMpaary
° SMWYMNC-unH YAC-nH JOTOp 6BYMH CYyANnanblH TIHXMWWH 3PXI3ry,
° YALIYTYK-MMH SMHIAMMMH 36BMI6X 3MY
Bonoscporn:
1979 oHp, ©BepxaHram anMruiH ApBamxa3p XoTbiH TeBUWH | 10 Xun Tercce.
1979-1981 oHA AYCOyC-mnr cypanuax nabopaHT M3p3rxkiasp
1993 oHA AYVIC-r YnamxnanT aHaraaxblH XYHUN UX 3MY M3PIaXI33p TYC TYC OHL, TOrCCeH.
1996-1998 oHnp, BHXAY-H B33XXWMH XOTOA M3PraXuil O33WNYYICIH. YIaMXJIanT aHaraax yxaaHbl 3mY

M3PIMXJ133P 36BN6X 33P3I XaMraascaH.

X3BN3H HUNTNYYNCOH GyTIanN:
e Cypax buyur 5
e rapbiH aBnara 25
e XAHaH TOXWMONAYYNCaH HOM, Ccypax ouyur 7
e TOBXMMOJI, rapblH aBnara 4
e BYYCIH 3pA3M LWMHXUNM3HWI eryynan HumT 52
o OL-mH nATran 56 X313ALYYNC3H Hb AOTOOABIH OONOH ragaadblH 3apyUM  CTIYYIA X3BA3rACIH
e YOmpoax xamraanyyncaH gokrop, marmcrp 10

e YAVY-Hbl cypBamk OonoH TamnGap 3oxvonyyn  OONOH SiCHbI CUMP3MKUNAT,  SCHbI OOPOONONTbIM
TYPraTraX, XOA00AHbI Lapxflaar aHaraax Yurnaissp 3pasM CyananbiH axun XMnasr
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MwyyHunan:

e DMLUYNC-uH YAC-UWH 3padMTAMMH 3eBnenuiH 6onoH YALUYTYK-uH  3pOMWAH 36BNENNMH
TALLYYH

o YAY-H M3PraxXKnumH HUAMMISMMAH TIPIYYNary  TULLYYH
e OMHA-Hbl XYHUA SMUNH 36BNEAUMH 3M CyafanbiH canbap 3eBA6AUMH TULWYYH

FaBbga warHan:
e Spyyn M3aHAWMH TAPryyHUIM aXXnNTaH,
o LLIMHXN3X YXaaHbl TOPryyHUM axXnnTaH,
e DMLUYNC-mmH 2008, 2010 oHbI TapryyHmn Oartu,
e SMLUYWNC-uH npoceccop LoNTon. XeaenMepuinH XyHasT Mefdans (2012)-aap  wwarHyyncaH.
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AHATAAX YXAAHBI 16PBOH YHJIAC-UUH
“qI3rYYPBIH YHIAC” TYYHUU TAUJIBAP
30XUOJYYIAL XUMUCAH OYH HIUHIKJIAJI

C.Caacpsraopx’
L OMLUYNC. YAC.

DHaTxar, Tesn, MoHron  33par  LOPHO
JaxWHbl OPHYYObIH 3pA3MT3H M3pr3auMniH OyTa3nn
Tavnbap 30XMON X3M33X 30XWMOJIbIH H3MH Tepern
3yn TOMOOXOH Oarp 3337437, DH3 Xyp33dHO Oup
“AHaraax yxaaHbl OOPBOH YHO3C- " WMAH TIPryyH
0oTb “S3ryypbiH YHO3C"-UIMH Tannbap 30XMonyyabir
XapblyynaH cyinax 30punT TaBunaa.

CypmanraaHbl 3X X3p3rnargdxyyH: buaHum yepn
aHaraax yxaaHbl “S13ryypbiH yHAIC"-uH 1542-1893
OHbl XOOPOH/], XaMparaax TaBaH TOMOOXOH Tannbap
30XMON  ynamxnargaH upxss. TeBAUNH 3pA3MTIH
Cypxapsa Jlomomxanba (1509-)  fA3ryyp ©onoH
OHOMbIH YHA3CUMH p3n0a “O33aCMrAH Taanan”-bir
4 xun 30xmox 1542 oHp rapraxs3. MeH TeBoUNH
M3pragunH  H3r [acpmp, CaHxkaaxamuy, (1653-
1705) Har Tamnbap 30XMoN BUYXI3.

DAr’»p TOMOOXOH TamnbapyydbiH TYpPBbIr Hb
Oytoy 1612 o [334 MoHronbiH Antanm (1554-) aHx
yhaa TyyH4n3H 1680-maf OHbl yen XanxblH DpA3H3
BaHanOa xyTart, MOHronbiH aHxHbl OTod, JlaMbIH
rarasH JlyBcaHpaH3aHXaHUaH(1639-1704), 1893
oHA, Ap MoHronblH CaH HOEH XaH auMrnH danan
YOWHXOP BAaHIMWH XOLLUYYHbl TapuaTbiH XYP33HUI
H3pT Maapamba JlyHpur faHpap(1842-1915) Hap
TOB[, X3J193P 30XMOCOH TaBaH 30XMONbIF aBfaa.

Tyc cymanraar 1. 3afnaH LWWWHXI3X H3IMTHH
OYrH3X apra 2. [epMeHeBTUKMWH  apra 3. 32X
ouunr  cypsanxk cyananeiH - apra 4. TyyxuuH
TOPOIKYYIINTUNH apra 3ynrasp aByyanaa.

Xanusmxk AyrHanT: darasp GyTasnyyauvir

XapbuyynaH cymjlaxag fapaax —aryynnaratam
OanHa. YyHa:
1. TeBa, MOHIOMAbIH M3PHRAUNH  3AM33p

Tannbapyyn rapaxag TesaniH borg 30HxoBbIH (1357-
1419)  WallHbl LMH3TIAN Hemnee VY3yyncaH Oereef
“A3ryypblH YHO3C”-UH aHXHbI TOM XIMX33HWUN OYPIH
Tannbap con Cypxapsa JlogowxanbbiH “[330CcMiH
Taanan” oM. YVYH33C XOXYyy yeL 30XWOrLCOH
Tannbapyyn TyyHO TynryypnacaH tavHa.

2. OnoHx Tavnbap 3oxmon “AHaraax yxaaHbl
0epBeH yHO3C" TyyHUM TyH [ang yTra caHaar
OHOBYTOWM onnroxof xsnbap 6OAroH OOPHO OaxXMHb

YNC TYMHWUIA OlOYHbI 3H> WX OB CaHr Xxamraanax,
L3NMIPYYIaX, eHe yaaaH bannrax b6atatrax 30punro
aryymx 6anHa.

3."AHaraax yxaaHbl 46pBeH YHAIC"-uir bycaan
OULLIPYYIIXUWH Tyna OuL TyC 30XWMONbIT HaPUWH
CyHdamK 3apuMyyabir 3af1aH WUHXN3XUIH 33p3rL33
MPaKTUKT XYPTI3MXKTIM aLlLUMIAaXbIH YyXbIr M3praj
OHLJIOH Y33 0ancaH Hb 4Yyxan a4 xonborpontom
DaviHa.

5. LLawtmnp 30XMONbIH XYHA, X3LYY YXaroaxyyH,
H3P TOMBEr OHOX TamnbapnaH, 3XJ13H cypanuard
HapT TyH yTra caHaar 3eB OHOBYTOW XxaAnbap
OMNryynax, MeH 3apyMyymbir 3adfiaH LIMHXUIXK,
Laall baskyynaH O3Nrpyynsx Tanaap TanndapnacaH
OavHa.

6. banranb rasap 3yu, Lar xyrauaa axywm eep
06p OpPYMHA, TyXamnban DHITXAMMNH XanyyH Oycaac
TeBOAUNH XYWUT3H CApYYH eHaepner, MoHronbiH Tan
X3PUMH 3pPC T3C HOXUeN.  ynamxkJanT aHaraax
yXaaH OasXXuroaH WUH3YM3rasx “tpaHcdopmal’-4
Op> DaNCHbBIr HOTNIOH XapyyJXx33.

7. "Slaryyp  yHAC"-UWH TYyH  gjang  yTra
caHaa Oyxmm H3p, TOMbEO aryynnarag XWMCH
Ccyflanraaraap MOHTFOMbIH  YNaMXIanT — aHaraax
yXaaH Hb 3PTHUM SHITX3ArMWH “AtoypBen” aHaraax
yxaaHaaac ynbaancaH 6omnox Hb AaBxap Oatnarmax
Daviraa tom.

8. byadblH M>3ANM3r yxaaHbl LOrL, HIMAM3N
4aHap,  TyyHWAr  Oypanayynardy - 3nemeHTyya,
TIAMPUNH  ByTuMrr “A3ryyp yHASC"-uinH  “Xoton
TOrC 4yynraH”-bl  HOMJIOMOOP TFaprax ercHUmr
TOAPYYNaH rapracaH.

9. YpamxnanT aHaraax yxaaHbl “f3ryyp
YHOSC"-UMH Mof, DOCrox CypranTbiH apra Hb LOrL,
H3rgM3A TOrTOMNLOOM aryymx 4YagcaH eHeenep M
X3P3rU33 OYXMN CypranTbiH O3BLUMATA apra Oonox
Hb MapraaHrym GanHa.

10. AloypBen3c ynbaaTan aHaraax yxaaHbir
MaHal  M3prag  eepuirH  XepceHn OyT331433p
DasxyynaH XOMKYYXK MOHronbIH X3M33X
TOOOTFONTOM aHaraax yxaaHbl  TOMOOXOH OOYH
COENbIH BUNT  O1I BONrOX YamxKa?.
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PAPER TITLE: ANALYSIS ON THE ROOT TANTRA OF FOUR TANTRAS OF

MEDICINE AND ITS COMMENTARIES.

Commentary works play a great role in the
works of India, Tibet and Mongolian sages. In this
paper, we deal with commentaries on “The Root
Tantra”, which is the first volume of “The Four
Tantras of Medicine” (rGyud-bzhi) and try to do
some comparative research on them.

Source materials of the paper: today we have
five big commentaries of “The Root Tantra”, which
are dated between from 1542 to 1893. A Tibetan
scholar Zurkhar Lodroe Gyalpo (1509-1572) wrote
a commentary on the Root and Theory Tantras,
titled, “Sublime Ones Wisdom” that took four
years and printed in 1542. Another Tibetan scholar
Desid Sangye Gyatsho (1653-1705) also wrote a
commentary.

Other three commentaries are written by
Altai (1554- ) of Upper Mongolia in 1612, Lama
Gegeen Luvsandanzanjantsan  (1639-1704) in
1680s and Lunrig Dandar (1842-1915), who was
an outstanding doctor of Tariat Monastery of
Mongolia, in 1893. All these commentaries are
written in Tibetan language.

Scientific methods used in this paper are: (1)
Analysis and Synthesis; (2) Hermeneutics; (3) Text
logical methods; (4) Historical classifications, etc.

General estimations: As comparing above-
mentioned commentaries, they have following
contexts:

1. Main supportive condition for writing these
commentaries was Je Tsong Khapa's (1357-1419)
reformations of Tibetan Buddhism. First biggest
commentary on “The Root Tantra” was Zurkhar
Lodroe Gyalpo's “Sublime Ones Wisdom”. All later
commentaries were based on his commentary.

PANELISTS: S.Seesregdor|
Institutional Affiliation:

2. Most of commentaries’ dedication is to
give comprehensive accounts of deep and hidden
meanings of “Four Tantras of Medicine”; and by
doing so, to protect and preserve this precious
heritage of oriental people for a long time.

3. It is extremely significant that all sages
underlined “Four Tantras of Medicine” is not
dedicated for making others admire but for deep
study of this text through analysis of principles and
practice it for the sake of sentient beings.

4. Commentaries are dedicated to make
those extremely deep notions and terminologies
comprehensive for beginners; and to analyze
principles and enrich them as well.

5.1t is assertion for reformation and
transformation of traditional medicine since it is
originated in India, which has hot climate, then
transmitted to snowy Tibet and Mongolian steppes.
In other words, it's been practiced in geographically
different locations with different climates.

6. Through this research on deep and hidden
meanings of terminologies in the Root Tantra, it is
proved that Mongolian traditional medicine has its
origin from ancient Indian Ayur Vedas.

7. We did some clarifications  about
unification of Buddhist knowledge and its elements
as well as structure though the lights of “Perfect
Accumulation” teachings of “The Root Tantra”.

8. Rising up tree method of “The Root Tantra”
of traditional medicine is extremely fine and
complex system, and therefore, it is still advanced
method for medical training.

9. Mongolian sages adapted Medical Science
that was originated from Ayur Vedas in Mongolian
conditions and enriched it. Thus, it is developed as
Mongolian traditional medicine and formed great
spiritual heritage.
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JKOHIIHBI BAJIMAJUNUH YUJINJIUNUT ICHBI
CUUPATKUJITUUH 3ATBAP JI93P CYIAJICAH JIYH

C.Caacparaopx!, A.LsHaxas?, XaH Xu-Yuar?, J1.MeHxtynra’

DMLUYWC, Ynamxnant AHaraaxeiH Cypryyrib
2 OMILUYWNC, AHaraax YxaaHbl Cypryysb

3 ©Bep MoHronbiH YHA3CTHUN Vix Cypryynb

4 IMLUYNC, SMTC, Cyprant CynanraaHsl Tes
Seesregdorj@hsum-ac.mn

Tosuy yTra:

TypwunT CyAanraaHbl axJblH 30pWUArO  Hb
PETUHUN  XY4N33P ACHbI CUMPINKUMATUH  3areap
YYCr3C3H xapxHyynan YAY-4 epreH xaparfargnsr
XKOHLUHbI 631AMAMWT yyNraH ambTAbIH HYpPYYHb
HyranMblH SICHbl YHC ©OOMOH ACHbI  3adpablH
MapKepPT XIMXKXUAT XUAX VP OYHT TOOLOX IOM.

Sprague-Dawley (SD) yynapuiiH, 46 TONrom, sm
LaraaH XapxHyyablr CaHamMcaprym TyyBpUH apraap
spyyn 6ynar (n=12, H3pMan yc+cTaHOapT Xxoon),
ACHbI  CUAPIMKUNTUIAH  3arBapbiH - Oynar  (n=12,
PETUHUI Xy4un-RA, 70 Mr/Kr), KOHLUHbI 6314M30
yynracaH amMumnrasHum oynar (n=12, RA+>XOHLHbI
63noman, 0.5 r/kr), kanbum-L 63naM31 yynracaH
xapbuyynax oynar (n=12, RA+CalciD-Denk, 1.16
r/kr) r»x 4 ©Oynar OONroH xyBaacaH. PeTuHWM
xy4nmiH - (RA) yycmaneir 70 mr/kr TyHraap 14
XOHOTUWH Typll XapxaHO amaap Yyarax ScHbl
CUMP3MKUATUH 3MI3I 3arBap YYCracaH. TypLUnATbIH
aMbTAbIH HYPYYHbl HYraaMbIH SICHbI YHCHU XXWH,
SICHbl YHCOHA aryynargax Ca, P-blH KOHUEeHTpauumr

cnektpodotometTpumH  ICP-AES  apraap,  fCHbI
mMapkep CTx, RANKL-bir ELISA Kit apraap
XAMXKMXK  Yp  OYHr XapblyynaH CcygancaH. fcHsbl

CUAPINKMATUNH  3arBapbiH  OYAMMNH  XapXHYYAbIH
HYPYYHbl  HYranMbIH  YHCHUW  XXWH,  KanbLMNH
KOHUEHTpaUUnr — 3pyyn  OYArUMH  XapXxHyyOTau
xapbuUyynaxag xamx3cyyn (p<0.001) Hb OyypaH
>KOHLUHbI ©31AM3N yynracaH aMYMNrasHUA OynrminH
XaPXHbl HYPYYHbl HYrafaMblH SICHbl YHCHWW >KUH,
TYYHL aryynargax KanbUWWH aryynam>X Hb 3Mrar
3arBapblH  OyNrMnH  xapxHyyAbiHxaac  (p<0.001)
H3M3rAC3H OawB.

SpyyN OyNrMitH XapxHYYAbIH SCHbI MapKepbIH
CTx, RANKL-bIH y3yyn3nT33C 3Mrar 3areap YyCracaH
OYNrMAH  XapXHYYObIH  Y3YYA3NTYYA  H3M3TACIH
Daliraa Hb PETUHUM XY4UI Hb ACHBI CUAPIMKUNTANT
3arBapbir  aMXuUnTTal  yycrax Oanraar 6atamx

bariHa (p=0.0001). XXoHLHbI ©3nAM3N yynracaH
oynrmnH  xapxHyyaeiH CTx, RANKL-bIr 3arBapbiH
OVArMIH XapXHYyOblH Y3YYI3NTTON XapbLyynaxag,
OyypcaH yp OyH rapnaa (p=0.0001).

YAY-O Maw  OfOH  HUWAM3A  >KOPbIH
Hampnarag OPOH ©preH X3P3rNar4asr >KOHLUHbI
OanaM31 Hb  ACHBI  CUMP3ANKUATUNH  3MIar
3arBap YYCracdH aMbTAblH  OCTeobnacT  3CUIH
YYONTUNT O3MXKUH SICHBI CUAPIDKUATUNT SMUYNITK
DanHa.

Tynxyyp yr: fAcHbl CUMPINRKUNT, PeTUHUM
XYHUI1, XKOHLUHbI ©314M31, AICHBI YHC, ACHBI Mapkep
CTx, RANKL

Opwun:

I3NXMMH  XYH  apOblH  COENn  VIPraHWWATAM
xonbooToMroop  ambApanbiH - X3B  MasrvnH
eepunienTesc yycak Oynm 3Mrar 0on  Ynm3rymn
Taxan X HIpNargs4 0Oavraa SiC CUMPINKKX
eBYMH oM. [OIMb-unH cynanraaraap xangBapT
Oyc eB4YNenMWH Tapxantaapaa $C  CUMPIMKMX
SMI3r Hb 3ypPX CYAACHbl ©BYUH, XaBAAP, YUXPUMH
WWXKUHMMWH fapaa 4-p 6anpana opgor. Oanxuing
Xnn Oyp AC CUMPINKUNTUMH LWanTraaHT Xxyrapan
8,9 caslaac unyy OypTtraroosr Gereen yyHUM 4,5
cas Hb Awmepuk, EponT OGamHa. MeH >3ar33p
OPHYYyAahd ACHbl  CUMP3INKUATUUAH  XyrapanTtau
OBYUTOHYYANNH 2,8 Cas Hb XOrKJIMIH O3PXLLIZINTIN
DonX, HWMMrM3C Tycraapnargax 0GavHa.! MoHron
yNcaf XWWC3H CyAanraaraap fc CUNMPINKUATTIN
M OHOWMOrACOH 50-65 HaCHbI 3M3MTANYYYAUNH
57,5% Hb OlOYHbI xepenmMep 3pxangar, 42,5% Hb
OMEeNIH XY4HUI Xemenmep 3pXaNasr rceH bereeq
X646MreeHNN XOMCAON Hb AC CUUPIMKUAT YYCraasr
XY4T3M Heneenex 3pCOdAT XYYUH 3YWICUNH HIT
MX AyrHX33.2 MoHron yncan “Medsco sunny”
OHOLUMOTOOHbl ~ TeBA ~ L3B3PLWMATUMH  HACHbI
400 >marmnyyyounr  cyonaxag 88% Hb o AcC
CUNP3MKUATTIN MK OHOLLNOMAXK33.3
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AC  CUMPIPKKX  3MMIMMAH - OHOLUIOroo,
3MYMAM3, ypbOYUNAH CIPTUUNSAT Hb  A3NXUAH
OYX OpHYYAObIH 3pYyN M3IHOAUWH OOMOH HUNTMUIH
TynraMacaH acyyonyyabiH Har 6onoog  ©GawnHa.
Namp 6vg MYAY-Hbl HOM CydapT SICHbl Tamup
M TAOMOSMNAMACOH KOHLWIHbI O3NAMIIUAH  ACHbI
CUVPIMKMATIHA,  Y3YYI3X  YWMANOJUWT  PETUHNMH
xy4na3p  (RA)  ACHbI  CUAP3MKUATUMIH - 3arBap
YYCM3C3H XapxHyydah cCygamk yp [LOYHT TOOLCOH
TYPLWWAT Cyfanraa Xxumnss.

Matepwman, apra 3ym:
TYpWWNTBIH aMbTaf;

Sprague-Dawley (SD) yynopuiH 46 Tonron 3
captam, 170-200 rp XX1HT3M, 3M LiaraaH XapxHyyabir
BHXAY, Xunsn WIx  CypryyaumH — TypLUVATbIH
aMbTablH TeBeeC aBcaH (SCXK mapkbiH N2 2007-
003 ambTaH).

Cypanraa sByyncaH 6aas:

BHXAY-biH TyHNBAO XOT faxb ©Bep MOHTObIH
YHOCTHUM X CypryynunH DMH3A3MMNH XOPOOHbI
xapbsa MOHIosbiH Ynamxnant AHaraaxbiH KIMHKK,
PapMakonorumH  MHCTUTYT3A, 4 [0N00  XOHOT
TYPLWWNT Ccyfanraar aByyicaH.

SICHbI CUMP3MKUNTUIH 3arBap YYCracaH 6oamc:

BHXAY-bIH SHAANXI SCIPHAR
BIOTECHNOLOGY KomMnaHug yMnaBs3pnargcaH ACHbI
CUVPIMKUMATUAH  3arBap YyCrax3h 30puynaracaH
PETUHNM XYYIUAT aLlnrnacaH.

(YaHapblH GaTanraaHbl 6uumr Ne WS111226,
526 p).

DMUYUATIHMI  OYNrUAH - XapxaHg, —yynracaH
>KOHLHbI 63n1AM3MMNH Hanpnara:

LLUIMMXKYYI3H  HOMXOTFOX — apraap  raprax
aBCaH >KOHLLIHBI Hawnpnarat Ganamang
aryynargax —KanbUWWH  XamMx33> 44% Oawraar

peHTreHhNIoopecUeHUMAH  apraap TOLOPXOWMICOH
(FreonorunH Tes JlabopaTopu, 2012).

XapbLyynax
CalciD-Denk:

CalciD-Denk Hb FepmaH ynceiH EHK ®APMA
YWNABIPT YMNABIPNarAcaH (cepu ayraap 1022630-
02, ynnaBapnacaH ayraap 5201/09.2010) waxman.

OynrumH  ambTAan — yyniracad

flc 3apgpanbiH Mapkep:

AcCHbI 3agpalbiH MapkepblH CTX-bIH ypBanmx —
Rat C-telopeptide of type | collagen (CTX-I)ELISA
Kit; RANKL-bIH ypBanx- Rat receptor activator of
nuclear factor- kB ligand (RANKL) ELISA Kit-bir

LaHxanH "Xy-rao” BMONOMMMH  LUVHXXUAM3HNA

KOMMNaHWnAa 3axmaninCaH.

AMbTObIF  OYM3rM3C3H,
3MYMIICIH apra 3ym:

3arBap  YYCracaH,

Sprague-Dawley (SD) yynapunH 46 Tonrowm,
3M, LaraaH XapxHyy[blr CaHamcapryim TyyBpUIAH
apraap 4 6ynar 60froH xyBaacaH. YyHA:

1. Dpyyn oynar (H3pman yc, n=12)
2. 3arsapbliH Oynar (petuHbl xyuumn RA, n=12)
3. DMunnrasHui 6ynar (RA+Calcite, n=12)

4. Xapblyynax (RA+CalciD-Denk,

n=12)

oynar

PeTHUM xy4numnH yycmanbeir 70 Mr/Kkr-aap
TOOLLOX 14 XOHOT XapxHyyAad amaap Yynrax fCHbl
CUMP3MKUATUIH 3arBap YYCracaH.*5® SMYMNra3HUI
OYNrMMH  XapxHyydad  >KOHWHbI  6314AM3AVIH
yycmansir 2,56 rp/100mn TyHraap, xapblyynax
OynarT 30 XxoHOrMKMH Typll Kanbuy-I ©3namanumr
1.16 r/Kr TyHraap amaap yynracaH.’

AMBbTHbI HYPYYHbl SICHbI YHCHUM LUMHXWUAT
XUNC3H apra 3ym:

XapxHbl HYPYYHbl HyranMbliH SICHbI  YHCHUM
XWH, YHCOHA, aryynargax Ca, P-biH KOHLUEHTpauumr

CNekTpoPOTOMETPUINH ICP-AES apraap
TOOOPXONNCOH.

TypLWUATbIH XapXHbl ACHBI 3agpansir
TOOOPXOWIICOH apra 3ym:

AcHbl  3agpanbiH - Mapkep 6onox  CTX-biH

ypBanx — Rat C-telopeptide of type | collagen
(CTX-1)ELISA Kit; RANKL-bIH ypBanx- Rat receptor
activator of nuclear factor-kB ligand (RANKL)
ELISA Kit-33p ELISA-unH apraap XapxHbl CUMB3HA,
AICHbI 3apanblH MapKepbIr TOAOPXOMICOH.

CypanraaHbl aXnblH Yp AYH:

ACHbI CUMPIMKMAT YYCr3CaH 3Mrar
3arBapbiH  OYAMMMH  XapXHYYAblH  ACHbI  YHCHUIA
Y3YYIIATYYAUAT 3Py OYNrMAHXTIN XapbLyynaxag,
HYPYYHbl  HYranMblH  VHCHUA  XWH 0.05 rp-
aap, KanbUWWH KOHUEeHTpauu 27.66 Mr-aap
byypcaH 0arHa (p<0.001). XXOHLWHbLI ©G3n4M3N
yynracaH >SMUYUNM3HUIA  OynruiH - (XycHarm 1)
XapXyyAblH HYPYYHbl HYyrafMblH  SCHbI  YHCHUW
XVH Hb ACHbI CUMPIMKUNTUMH 3arBapbiH OyNrAnH
xapxHyyabiHxaac 0.05 rp-aap, TyyHA aryynargax
KanbUWMH aryynamx 25.18 Mr-3sp Ha3M3racaH
(p<0.001).
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XapXHbl HyrasiMbIH ACHbI }/HCHMIZ XKWH, YHCOHA aryynargax
Kanbuu, ochopbiH XIMXKI3
XycHarT 1
_ P-bIH
YHCHUN XYHA YHoH g3x Ca YHC3H O3x P Ca-blH KOHLIEHTpaLL/
TypLWNNTbIH Bynar ) (M) (mr) i) KOHLLeHTPaLM
(Mr/rp)
= 0.18+0.006 53.49+1.4 18.66+0.4 309.03+18.44 117.2942.3
(n=10, Hap™man yC)
| CEIEER 0.13+0.007* 25.83£5.9 12.1242.6 204.82+42.62 93.84+17.09
(n=12, 70 mr/kr)
(SIGTIED 0.18+0.026 51.0147.8%* 18.31%3.7 295.124£56.15%* 103.67%12.7
(n=12, 0.5 r/kr)
PN 0.15+0.013 4129468 16.82+0.4 276.23+29.41 106.96+11.06
(n=12, 1.16 r/kr)
*p<0.05, ** p<0.001
ACHbI  CUMPINKMATUAH  3arBap  YYCracaH  Garraar untrax  6anHa  (p=0.0001). >KOHLHBbI

OYNrMMH xapxHyyabiH CTX-bIH y3YyyINTUAT 3pyyn
OYNrMMH  XapxHyyATan xapbuyynaxag 8.85 ng/
ml-33p H3M3rAC3H Oanraa Hb PETVHUN XYYWUN Hb
ACHBI CUMPIMKMNTUNT 3arBapbIr aMXUATTaN YYCrax

6anaMan yynracaH OynruiH xapxHyyasiH CTX-bIr
3arBapblH  OYAMMIAH - XapxHyyaTarl  Xapblyynaxag
CTx Hb 12.45 ng/ml-33p ByypcaH (p=0.0001).

XapXHb/ Ly CHbI CUMB3H/ SICHbI 3a4paliblH Mapkepbir XaM>XKXCOH OYH

XycHarT 2
TypWUATLIH Oynar CTx (ng/ml) RANKL ( pmol/L)
B Spyyn 74.88+0.85* 51.110.77
(n=10, H3pMm>3n yC)
3arsap 83.73+3.90* 53.05+0.91*

(n=12, 70 mr/kr)

SMYUMNM?3
(n=12, 0.5 r/kr)

XapbLyynax
(n=12, 1.16 r/kr)

71.28+1.18**

75.08+2.28

50.45+0.96**

51.70+0.56

RANKL-MMH X3MX33 Hb PEeTUHUM  XYy4na3p
SICHbl CUMP3MKUNT YYCraCOH 3arBapblH XapxHyynan
53.05+0.91 pmol/L Gomx, 3pyyn OGynrumH
XapxHyyatam  xapbuyynaxag 1.94  pmol/L-33p
H3MarAcdH  (p=0.0001). XapWH  3MYUNTIIHUM
oynrumH XapXHyyabIr  3arBapblH oynrumH
XapxHyyaTtan xapbuyynaxag RANKL Hb 2.6 pmol/L-
33p OyypcaH (xycHarT 2) (p<0.001).

X3NUSMAK:

CyynumH XKUNYYASL4 cyanaayng la
CUAPIDKUATAMH  WanTraaH,  3MMar >kKaMmblir
CydancHaap ambThaf  ACHbl  CUMP3NKUNTUNH

3arBapbIr AH3 OypPI3P YYCraX TYPWNUNT CyAanraaHm
awuvrnax 6anHa. TypwunTbiH Hexuenm Kanbuu
LyTaraantam XyHC, XOON00p aMbTAbIM TIKIIX 3CBIN

*p<0.001, **p=0.0001

3M3MYMH aMbTAblH ©HATeBYMWI aBY 3CTPOreHbl
OyTarfgang opyymK fCHbl CUMPIMKMAT YYCr3X Hb
yAaaH xyrauaaHbl TypLIWATaHO, 6preH Xaparnaraasr
3areap oM. MeH TypLMATbIH aMbTAaaC M3P3ryng
Hb  ACHbI  CUMP3MDKUMATUMH  3arBap  YyCraxag,
TOXUPOMXKTOM XX  Cyanaadng Y33k OanHa.?
BuaHu cymanraanf awmrnacaH petuHUM Xy4ammH
3areap yhaaH XxyrauaaHbl TypLWWAT CydanraaHp
TOXMPOMXTIY 00noBY Maw OOornHo XxyrauaaHz
TYPWWATBIH  aMbTAAA ACHbI  CUMPINKUAT  YYCraX
3areap ydpaac oupa cyfanraaHaaa CoOHroH aBcaH.
PETUHUIH Xy4UN Hb TYPLUWATBIH 3M3MYMH aMbTObIH
BHATeBYMUT VXKML, OpYYICHaap 3CTPOreH AaaBpbIr
JAPAHIYMITK SCHBI OCTEOKNACT SCUNT NOIBXXKYYIX,
SICHbI 3aPasnbIr IPUUMKYYICHI3P ACHBI CUMPIMKUNT
yycragar.*
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CyLnaayng, ACHbl CUMPINKUATUNH SMIMMNH
yen  KanbUMWH  aryynamx — eHOepTan 3w,
GanaMaNYYaMIH (fanavH LyH, xscaa, Wwyp r.M-33C
rapracaH) yMnanunr cyanaxaaa sicHbl YHCHUIA XXKKH,
TyyHA aryynargax Ca, P-blH X3M>X33> OONOH SICHbI
3a4panblH MapKepbIr X3MXWMX VP OYHI TOOLCOH
barHa.® buaHWM CcypanraaHg, XapxHbl  HYPYYHbI
HyranMblH AcHbl XWH, Ca, P-biH aryynamx Hb
PETUHUI XY4I33P ACHBI CUVP3MKUATUAH 3arBapbliH
OyNrMMH ambTaad OyypcaH, >KOHWHbI 6314M3n
yynracaH 3MYUNr3HUI OyNrMiH amMbTaan NX3CCIH
Ganraa Hb Oycap cynnaayfblH CydanraaHbl yp
OYHTIM  Oymuax  OancaH. MeH XxapxaHh SiCHbI
CUMPINKUNTUNH  3arBap YyCax34, ACHbl 3af4pasibiH
MapKep MXC3X, KanbLMWH aryynamMmx eHAepTav 3Mm,
Gangman yynraxan byypd Gaviraa yp OyH rapnaa.

AYTHANT

MOHronbIH ynamkanT aHaraax yxaaHg eprex
X3P3MN3rAA3T  XKOHWHbI  031AM3N1  Hb  PETUHUM
XY4N33p  ACHbI  CUMPIDKUATUMAH  3MIAF  3areap
YYCr3C3H XapXHbl SCHbI IPAICKUNTUMAT HIMIMAYYITK,
ICHbI OCTEODNACT ICUNH YYCINTUIAT AIMXKUH, SAUNH
HOXOH TOIKUATUNT 3PUUMXKYYIH sAckir B6aT Oex
YaHapTau bonrox OGanHa.
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STUDY OF CALCITE ORAL SOLUTION EFFECT ON

EXPERIMENTAL OSTEOPOROSIS

Seesregdorj S.", Tsendjav D.?, HAN Zhi-qiang.’, Munkhtulga L.#

Introduction:

Osteoporosis causes more than 8.9 million
fractures annually worldwide. Osteoporosis is a silent
disease until it is complicated by fractures that can
occur following minimal trauma. These fractures
are common and place an enormous medical and
personal burden on aging individuals and a major
economic toll on the nation. Osteoporosis is a
progressive systemic skeletal disease characterized
by reduced bone mass/density and micro-
architectural deterioration of bone tissuell (National
Institute for clinical Excellence, 2004).

Goals: This study was to determine and
compare the results of Calcite Oral Solution effect
on femoral bonescalcification and mineralizationin
Osteoporosis Model Rats Induced with Retinoic
Acid (RA).

Objectives:

1. Induce Osteoporosis by RA in female
Sprague-Dawley (SD) breed rats.

2. Measure and analyze the parameters such
as ash weight, amount and concentration of Ca and
Phosphorus in vertebraes of rats with Osteoporosis
induced with Retinoic Acid (RA).

Materials and methods: 3 months old,
female, 46 number, Sprague-Dawley (SD) rats
were divided randomly into 4 groups:

e Control group (distelled water, n=12)

e Design group (Retinoic acid group)(RA,
n=12)
e (Calcite-treated group (RA+Calcite, n=12)

e Comparison group (RA+CalciD-Denk,

n=12).

'School of Traditional Medicine, HSUM
2School of Medicine, HSUM

’Inner Mongolian University for Nationalities
4School of Health Technology, HSUM
Seesregdorj@hsum-ac.mn

To develop Osteoporosis on rat models 70-
mg/kg retinoic acid was given to rats orally for
14 days, to study influences of Calcite and CalciD-
Denk.*> We have done a comparison on results of
the ash weight, the amount and concentration of
Calcium and Phosphorus in the vertebral bone by
ICP-AES spectrophotometric analysis.

Results:

RA+Calcite group’s mean vertebral bone ash
weighed 0.06 g more than the RA group, and
had 20.4mg more of a calcium concentration
(p<0.05). However, RA+CalciD-Denk group’s
mean vertebral bone ash weight, calcium and
phosphorus concentrations are in following
orders:0.1550+0.01g, 42.7748.40 mg, and
16.85+2.34 mg. This shows CalciD-Denk has less
effect on osteoporosis than calcite solution.

Conclusion:  Traditional medicinal calcite
compound might be a potent natural substance
for curing and prevention of osteoporosis due
to decreasing of CTx indices and promoting of
osteoblasts genesis on rat model of osteoporosis.

Key words: Osteoporosis, Retinoic Acid (RA),
Calcite, vertebral bone ash
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ACHbI BOPOOJIOJITBIH MOIT'66PCHHUH BOJIOH
XAJIbCHBI IC2KHMJTBIH YE] 2KOHIII-5 HAUPJIATBIH

Y3YYJIAX YHUJIIAJI

C.Coacpargopx!, H.ApuyHxaprar?, C.AntaHdumar?, C.YyraHbasp?
"SMLUYNC-YAC, 2 SMLLYWNC-[JopHoroBb canbap cypryy/ib,

3 Man amHIAriH Xyp33sH, 4 YALLYTYK

YHa>cnan:

AcHbl GOPOONONTbIH YN ABL, Hb rEMaTOMOOP
IXNI3H  ACHbI  X3NO3PXKUNTIIP  YPIIKUK,  SC
LWMH3YA3MA3H Ayycaar. SAr33p ywn aBLbIF 6CONTUNH
XYYUMH 3YWNC SnaHrysa XyBuprard eCcentmmH Xy4uH
3yunc 6etra (TGF-B) cama3m3r. AcHbl  XyraprbiH
Jlapaa X3Car rasap OONoH epeHxu bre Maxboaon
TGF-B-H TYBWWH MX3CcO3r. [AyHO YemerHum
xyrapnbiH yes, TGF-B1-H TyBLUMH 1UX3CA3r OOMNOX Hb
TOrTOOrACOH DanHa.

XoHW-5 Harpnara Hb sAcCHbI Oopoonont
TYPraCaX YUNO3ATM ypramarn, 3pACUWH rapantam
HUWAM3 Harpnarat Xop oM. TyyHUr OypanasxyyH
OpPX OYyM 3SMUNH TYYXUW SOVYOAUAH  YANOIUAH
Tanaap cygnaracaH  Gamonbir  y33x34  eBaent
Hampaax>®, ypaBCIMMH 3Ccpart,> & octeobnact
CUIT UAIBXXKYYNIX"E OONOH OUMNIHX ypraMan Hb
aHTMOKCWMAAHT yMnaanTan® Garraa Hb yr Havpnara
SICHbI OOPOONONTbIH ABLAMA HUANMIN DOavanaap
Heneenger HGamx YHA3CNINTaN OONOX Hb Xapargax
DalHa.

NX3HX ACHbI OOPOONONT Hb 2-mord bananaap
Oopoongor Oereen  OuuMn  OVTUMWH  XyBb[,
reMaToM Oyloy YPIBCINIMH ye, Mereepc Xanb3apxxmx
ye, Mereepc KanbUWXUX, Mereepcrymxmx, sc
X3N03pXKMX OylOy LWMHIYNAMA3X MCH YHACH 6-H
veunr gamxaar.”® TGF-B Hb fcHbl bopoononTbiH HByx
XyrauaaHg snrapaar Oereepn, MereepcHuin 60M0H
XanbCHbl ACKUNTbIr TGF-B1 oamxasr barHa."

Nnmp, 6ua  acHbl GOPOONONTBIH MEreepCHNN
OONOH XanbCHbl ACKUNTBIH yen, — WANACIH [O3Xb
TGF-B1 TyBLUMHI TOAOPXOMNOX 30PWUNr0  TaBWH
aXunnacaH.

MaTtepwuan aprasyu:
AMbTaH GOMOH XyraprbiH 3areap

Cypanraar  Buctap yynpuinH 3p  XYMCUH
78 TONrow Xapxbir awmrnaH asyyncaH. XXoHuw-5
Havpnarbir OYpaNAsXyyHO Hb OPCOH 3MT GoAMC
TyC Oypunr — agun XaMXK33r3p aB4 HanpyynaH

OanTracaH.  HawvpnarbliH - OypangsxyyHO, — OPCOH
SKOHLUMIT CYYHA WMXKYYI3H HOMXOTIOX X3P3rN3CaH
DonHo. TypwmntelH XapxHyydand Bonnarens &
Einhorn (1984) apraap ™ gyHA 4YemreHp ctaHOapT
fang xyrapan yycracaH. MHmxas3 Oyx XapxHyyabir
Isoflouren-Tan  xy4mnteperdeep  ambCranyynaH
EPOHXUI YHTYYNra XWX, Xyrapan yycrax TasblH
Oyloy XOMO, MeYHUM YCUWI XyCaH XMop rekCUOmH
OONoH MoAbIH yycManaap  apyvH apuyTracaH.
YyHUM  [Japaa eBOerHWi AOTOp A00[4 Tang 3ycniar
XVVH OYHA Y4emerHum Oynyy X3Cruir un raprax
MM omameTpTan KpyliHepuH LWeprir OpUHbI
TyclamXkTam  AyHO YeMerHun xeHAuna, eBOerHum
ye3HA, caaf, 00NoXrymrasp opyynaH 3ycNarnmnr xaax
0€[0N TaBbCaH. VHTpamenynsap octeocnHTes Oytoy
LOTYYp 03X37r33 XUMWCIH Xenunur xyrapan yycrax
BaraxuHn (6araxHbl CTaHOapT 3areapbiH Aaryy
©6pUIMH OPOHA, XWWCIH ) DarpnyynaH Bonnarens
& Einhorn (1984)-Hbl apraap CTaHOoapT Aang
Xyrapan yycracaH. YyHWW fapaa Oyx XapxHyyablr
CaHaMCaprymrasp XsaHanT, XxapbLyynax, TypLwnaTbiH
MC3H 3-H OyNarT XxyBaacaH. XsHanTbiH OynarT (n=26)
fAMap H3r 3M X3P3MN3XTyM epavinH XOOoNbIr eaepT
25 rp-p, xapblyynax Oynart Kanbuy HUKOMEeANAr
0.6 Mr-bIr epanIH XO0NOHA Hb, TYPLUMATBIH OyNarT
XKoHw-5 Havpnarbir 1.3 rp-p epavH XOOMOHL
Hb XOMNbX Xyrapasn YyCr3C3H XaranraaHbl 4apaa
©peecC 3XM3H OrceH.

NAnozcuiH winHxmnnrss  (TGF-B1)

LlyCHbI 33>XKMAM Xyrapan YyCracH33C XOWLU
3, 7, 14, 28 paxb XoHOIT Oynar TyCc Oypasc 4
XapXbIr CAaHAMCAPryMrasp COHrOH aBY, AW3TUNZ3P
YHTYYNaH 3ypx3HA Hb XaTrant xuinH (3 ml) uyc
aBcaH. LlycHbl paaxunr 4° xamp 1000 xg 15
MVH-H Typw  UeHTPDYrOdH — UANAICUAT AnraH
aBcaH. dnraH aBcaH nnngdcuir Eppendorf tube-
HO XUK  -70 XaMA  WWMHXWAMS XWX XYPTaN
xagrancaH. MmnacaH oaxb TGF-B1 TyBwKHE  ELISA
LWWHXWAM3HWW apraap yWnaB3pnardymMmiH 3aaBpbiH
[aryy XaM>C3H.
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Buamn OYTUMIH WWHXMUA

Xyrapan yycrax xaranraaHaac xouw 14,
28 paxb XOHOIT Oynar Tyc Oyp3sc 4-H  XapXxbir
CaHaMCaprymrasp COHroOH aBy QeHTobapbuTansir
eHOep TyHraap TapbX eryyTracaH. Xyrapan
YYCr3C3H AyHA, Yemer Oypumr yeH33C Hb Canra,
OpPYMbIH 366M6H 31 00N0H AOTYyp O3X3Mr33 XMNCIH
KpuLHepUH  Wweprumr  BOArOOMXKTOW  canraH
aBcaH. [133x Tyc 6ypuinr 10% Oydep dopmanmHsl
yycMang  TacanraaHbl Temnepatypt 48 uar
DannracHbl fapaa 5% a3oTbiH XY4NWH yycMang, 38
xamp 48 uar GavnraH KanbLWrymxKyyNanT XUMCIH.
MHrx433 a30TblH XYYIMAH yycManbir egep OonroH
conbx GancaH. bBansH  BONCOH  A33XKHYYAMMNT
napadurHa,  63xKyyn3H, 5 MM 3y3aaHTam ypTaall
Hb MWKPOTOMOOP 3YC3X, FeMaToKCUAMH OOsoH
303MH33p OyAaH MPANAH MUKPOCKOMOOP XapX
YH3NM3r XWMNC3H.  ACHbI OOPOONONTbIH 33prumnr
Hou (1999) HapblH aHrMnanbiH  CUCTEMUAH Jaryy
TOOOPXOWJICOH.

3 day
250.00—
h— —
e
200.00—
E 15000~
=]
[
100.00—
50.00—
0.00— 1 1 1
control calcium Jonsh-5
group

CTaTncTuk GonoBcpyynant:

TooH erergfiiH AyHAax OonoH craHaapT
xa3zanntbir( M=£SD)  Tomopxommx, ANOVA
TeCTUMH apraap potshots Tectumr awmrnad Gynar
X00POHABIH Xapblyynantbir ( LSD) xapbuyynantbir
xuncaH.  CTatncTuk bonoscpyynanteir SPSS (SPSS
17.0 OSPSS Inc Chicago, IL, USA ) nporpammsbir
awmrnaH 95%-H CTaTMCTVK Maragnantan Oarnxaap
XUMX TYMUSTIICIH.

Yp AyH:
TGF-B1-H  aryynamx TOOOPXOWCOH AyH
Xyrapan yycracH33C xouw 3, 7 Jaxb

XOHOTYyAblH Oynar Tyc OypurH UWNOCIH A3Xb
TGF-B1 aryynamxxunmr 3ypar 1-4 xapyynas. Xyrapan
YYCM3CH33C XOMWMX 3 OaXb XOHOIT WMWNACIH A3Xb
TGF-B1 aryynamx  XsHanTbliH Oynart Oycan,
oynrasc  cratmucTnk  anraa o6yxum mux( p=0.0001)
bavs (3ypar 1).

7 day

200.00—
150.00—

£ 1

2 100.00- il
50.00—

0.00— 1 1 1
control calcium Jonsh-5
group

3ypar 1. Xyrapnaac xoviw 3, 7 AaXb XOHOMMVAH UANAC3H A3Xb TGF-B1-H TyBLUMHIMUH XapbLUyynant

XapuH Xyrapnaac Xowil 7 gaxb XOHOrT JKoHLL-
5 Hakrpnara x3parn3caH oynrunH TGF-B1 aryynamx
xaHanT(p=0.0001)  GOMOH KanbLMWNH HUKOME[,
(p=0.004) x3p3rn3caH OYN3MMaM  Xapulyynaxag
CTAaTUCTVIK fnraa Oyxu NxaccaH Gams (3ypar 1).

Xyrapan yycracH»»C xouw 14 gaxb  XOHOIT
TYpWUAThIH Oyx Oynart TGF-B1-H TyBWWH eMHex 7
XOHOTUMH X3MXUMTI3C UXCIX, XKOHW-5 Hampnara
X3p3rn3caH  oynruH TGF-B1-H TyBWMH  Oycag
oynryym’sc  cratmctnk  anraa oyxun(p=0.0001,
0.003) KX3CCH y3yynanT rapy 6ame (3ypar 2).
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14 day
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—_ S —
[
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control calcium Jonsh-5
group

28 day
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1
150.00— —
E
=)
o 100.00~
50.00—
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group

3ypar 2. Xyrapnaac xoviw 14, 28 paxb XOHOrvViH WWANACIH A3Xb TGF-B1-H TYBLWNHIVVAH XapbLyynant

Xyrapan yyCracH33C Xouw 28 Aaxb XOHOrT
TGF-B1-H TYBWMWHIMIH eep4nent Oynar Tyc OypT
XapunuaH agunryn 0ame. XsaHanTtblH Oynart TGF-
B1-H TYBWUH ©MHEX LWNHXUAM3HUIA Y3YYI3T33C

MXCK, KanuumH  HuKomen, ©onoH  KoHLWw-5
HaMpnara X p3rfacaH  OyNarTai  Xapblyynaxap
ctatuctmk - (p=0.0001, p=0.001) sanraa Oyxumn

H3M3rAC3H OavB.

14 day

6.00—
3
& 4.00-
[+}

2.00-

0.00— 1 1 1

hyanalt calcium jonsh- 5
buleg

Buumn OyTUMIH WAHXUATIIHUA OyH

ScHbl  ©opoononTbiH GuuMn GYTUMNH Bynar
XOOPOHIbIH eepunentninr Huo (1991) HapbIH
YH3MM3HUA CUCTEMUIH [aryy YH3JIIK, Xapbuyynant
XMNN33. Xyrapan yycracH»>C xouw 14 g3xb
XOHOIT JKOHLW-5 Harpnarbir X3parnacaH OynruimH
H6opoononTbiH oHoo  xaHanT ( 5.33, 2.6 p=0.001)
OONOH KanbUWMH HWUKOMEeL, X3P3rn3caH Oynraac (
5.33, 3.66 p=0.012) ctaTUCTUK Anraa byxu eHgep
Gans (3ypar 3, 4).

28 day
10.00—

8.00— _|_
8 600~ J_
c
=]

4.00—

2.00—

0.00— I 1 1

hyanalt calcium jonsh-5
buleg

3ypar 3. bynsr XoopoHAbIH 64N 6YTUNIH OHOOHbI XapbLyynanT

Xyrapan yyCcracH33C xouw 28 Jaxb XOHOIT
Oyx OynryyamMiH OOpOONONT CaMXMpY, OHOO Hb
HIM3rAC3H  [OyH rapy OavicaH Gereen  XXoHWw-5

HavpnarblH  60pPOONONTbIH OHOO XxAHanT (8.33,
6.33 p=0.005) 60noH KanbUMnH HUKomen (8.33,
6.66 p=0.012) x3p3rn3caH Oynr3sc eHmep Gans

(3ypar 3).
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3ypar 4. Xyrapan yycracH33c xoviw 14 gaxp XOHOrMiH 6u4nn 6yTuniiH eepynent

%4

A-XaHanTblH ~ Oynar  XyrapnbiH  OpYMMA
WMpXarnar  xonbory  34yy4 MEreepCcHNM
SA3L LWWIDKMXK,  ACHbI FafiHa XallbCHbl X3Cr33C
MOreepCKMNT — 3XM3X,  [CHbl  OOPOOMONT  Hb
MereepCKMNTUMH WaTaHaaa barraa Hb - Xxapargax
DariHa. XyrapnblH X3C3rT  MereepcHWi 34 00NoH
WMPX3rNar Xonobory 34 aamn X3mx33r33p Oanraa
Hb HuO HapbIH aHrvnanaap 3-p 33parT bavHa.

B-  Kanmbuu HMKOMeL, X3P3rnacaH  Oynar:
XyrapcaH X3C3rT  WWMPX3rNar  xonbory  3433C
MEreepCeH 3434 LWWIKUX YU SBL, 3PHUMXKMXK,
MEreepCHUM  ACKMAT  XyrapcaH SICHbl  X3Cr33C
3pPUMMTIM fBargax, SICHBbI bopoonont
MEreepCKMNTUMH  WaTaHdaa aBargax OanHa.
XyrapfiblH ~ X3CTUWT ACHbI FafHa  XanbC TyuusT
Oypx33ry GariHa. XyrapfibiH X3C3IT MEreepcHuii
304 paBamran 6Ganraa Hb HUO HapblH aHrMnanaap
4-p 33parT OaviHa.

C- XoHLW-5 Hampnara X3p3rf3caH  Oynar:
XyrapfiblH OpYMbIH  ACHbI FafiHa XasllbCHbl X3Cr33C
XanbCHbl  ACKWUNT, XYrapnbiH  y3yyp  X3Crasc

MEereepcHUI ACKUNT siBarfax Oarraa Hb TOA
xapargax 0OavHa. XyrapfblH  X3C3IT MereepcHum
ACKUNT YYCIX 3aMaap LUMHD X3N03PXK33ryn AcHyyL,
yycd Barraa Hb MereepCKMNTeaC SCKUTLIH Ye3HA,
WKWK Ganraar mnTrax 6HarHa. Huo HapbiH
aHrunanaap 5-p 33part GavHa.

Xyrapan VYyCraCH33C XOouW 28  XOHOTMUWH
oMY OYTUMWH LWUHXWNM3HA,  XAHANTbIH OynarT
MOreepcHM OONOH XanbCHbl FCKUAT 3PYHUMTIN
fBarfaXx WWHI3P X3N03PXK33ryM AC HIN33A VYCCIH
Daviraa Hb HUO HapbiH aHrMnanaap 7-p 33p3rTan
DavicaH. MereepCkUNTUH yeac SCOKUNTBIH  yeq
LWIDKUK, ACKMATBIH MPOLECC 3pYUMTIN fBardax
OancaH. KanbUMMH HUKOME[, X3P3rf3CaH OyNrnmnH
XanbCHbl OONOH MOereepcHUM ACKUNT SPYUMTIM
ABarfax, MereepoKUNTUNH ye  SOKUNTBIH yeap
conurgox 6GancaH. Huo HapblH aHrunanaap 7-p

33p3r Oytoy XaHanNTbiH OynarmmM agun  GancaH.
XKOHLW-5 Harpnara X3parn3caH OynarT xyraprbiH
X3CTMIAr OYPXCOH ACHBI XanbC — H3M334 3y3aap,
MereepcHUin OONOH XanbCHbl ACKUAT 3PHAMTIN
aBargax, MereepCKUNTUNH ye ACKUNTbIH yedp
OypaH conurgoH, 6GopoonontbiH OyCc  WKH3P
X3N03PXK33ryM ACHbI 3433p AYYPC3H GamcaH. Huo
HapblH aHruMnanaap 8-p 33part 0GawvicaH (3ypar
TaBurgaaryn).

Xanusmx:

TGF-B Hb Mexnert 3C, VYP3BUIMWH 3C,
3HIOTEN, 3CUMMH FafiHax YHOCIH 6oamc, xoHapouuT
OonoH ocTteobnact 3cyymd3c snrappar?® Oereef,
ICHbI ©OPOONONTLIN TYPraCcrax YANAINTIN. BuaHNN
cydanraaHbl AyHr3p  Xyrapan YyCracH33C xomnw 3
Aaxb XOHOrT TGF-B1-H TyBWwKH XOHW-5 Hanpnara
X3P3rN3CaH OynarT Oycan Oynrsc CTaTUCTUK Anraa
Oyxmm OyypcaH y3yynant rapcaH(3yparl). [O33pxu
xyrauaa Oytoy xyrapnaac XOWL 3XHWA 7 XOHOrT
Xyrapan opyMMA,  YP3BCIMMH OOMOH LYCHbI 3CYYA
uyrnapcaH Oanpar.“©epeep Xx31031 remMaTtoMm
X3N03PXKMXK, YPIBCIMMH NpoLecc sBarfax davaar.
XKoHLW-5 HavpnarbiH Gypana3xyyHO, OpAor 3apum
SMUMH TYYXMUI 3AYYA Hb YPIBCIMIH 3CP3T YANASNTIN
D0/10X Hb TOrTOOrACOH Dampard+® 6ereef, 3H3 Hb
TGF-B1-H TYBLUIMHI  ACHbI OOPOONONTbIH YPIBCANMH
yen Oyypyynx Oavraaraap 6atnargax 6anHa.

ScHbl  GOPOONONTbIH yen  CTepUOAHbl OyC
YP3CBAWMUH  3CP3r  YANA3ATIVM  3MYYL Hb  SACHbI
DopoononToHn, cepreep Heneenger 0OONOXbIr
TOITOOCOH  CyAanraaHyyn, — H3MI334  XMUMOCOH
Canpar."  Tyxannban HanpokcrHbl  OaBchIr
XapXHbl WKNO3HNA SCHbI XyrapnbliH 3areap A33p
cyanaH mnnacaH asxb TGF-B1-H TYBWKWHE  Xyrapan
YYCraCcH33C xonw 1, 7, 14, 28 gaxb XOHOIT X3MXUX3[,
yr oynruaH  TGF-B1-H TyBWWH Oycan Oynraac
CTaTUCTUK Anraa Oyxuin Oyypd, peHTreH OonoH
OMYMN OYTUMIH LUMHXWAM3M3P ACHbI OOpPoononT
NN3PXM yaaalmpcaH dancaH. ®
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XapurH XOHLL-5 Harpnara Xx3p3rn3caH bynrumH
MMNACH 03xb TGF-B1-H TYBLWWH Xyrapfiaac xouu 7,
14 paxb XOHOIT Oycag Oynrsc cratMcTMK snraa
OYXUI UXCIXK, 0CTeobNacT BONOH XOHAPOUMT SCUIMH
YN axkunnaraar MadBXXKyyX, AcHbl 6OpoononTbIr
TYPraCcrax yMnmsn y3yymx Oarvraar untrax 6ams.

Xyrapan yycracH3sC xonw 14 A3Xb XOHOTMWH
ONYMN OYTUMIAH LWHXMAM3r3p XKOoHLW-5 Havpnara
X3P3MN3C3H OYNMMIMH icHbI GopoononT bycag Oynraac
CTAaTUCTUK Anraa Oyxum TYPraccax, XanbCHbl OOMOH
MOreepCHUN SCKUAT 3pYMMTIN fABaraax 6anraa Hb
TOLOPXONOrACOH.

Xyrapan yyCracH33C Xoull 28 [Oaxb XOHOIT
XKoHW-5 Havpnara x3p3rn3caH  OynrmnH - TGF-
B1-H TYBWWH CTaTUCTUK sinraa Oyxum ByypcaH
GanB. XapuH xsHanTbiH Oynart TGF-B1-H TyBLUWH
Oycap Oynr3c CTaTUCTUK  aniraa OyxuMr MX3CCIH
DarB. DH3 xyrauaaHg XMArOcdH ouumn GyTUMnH
WNHXMNrHA  KOHW-5  Hampnara  X3p3arnacaH
OYNrMMH  MereepcHMn  OOMOH  XaNbCHbl  SCKUAT
IPUUMNKMUXK, MOreepcHU yeac SCOKUNTBIH - yeq
OVP3H WNIXKCIH Bytoy octeobnacT 3cyyh ocTeoumTt
3034, WWKCIHTIM  X0N00OTOM  MWNACIH  A3Xb
TGF-B1-H TyBWWH OyypcaH OarHa.  XsHanTbiH
OYNrMMH OUYUN OVTUMWH - WIHXKUATI3HL, XalbCHbI
DONOH MEereepcHU ACKUNTBIH Y& Hb MEereepcHu1n
yens3 Gank, ACKUNTbIH yeds3 opooryin Oarraatam
xon6ooto  TGF-B1-H TyBWWH WWNACIHA, ©HOep
X3B33p OanHa.

SlcHbl 6OPOONONTLIH yen YP3BCIUMH NpoLecc
fBargdar y4paac 3MH3M3YMH NPAKTUKA YPIBCANMH
3CP3r 3M X3P3rN3X Waapanara rapgar 0onoBY 3H3
Hb ©OOpPOONONTOHA, Cepreep Heneenger y4paac
3H3XYY Ceper HeneeHeecC ypbA4WaH CIPrUNSX
30pUIrO0p  NEeNKOUMUTbIH - OYArMnr  UAIBXXKYYN3rY

takTopbIr (G-CSF) wyr xaparnax Oanxbir 3eBneger.
18

XapuH XKoHLw-5 Hanpnara sicHbl 6OPOONONTHIH
YEeUMH VYP3BCIMMH MPOLECChIr HaMdaax YAnAsn
y3yymk  Oanraa 06onoBY  sAiCHbI  HOPOONONTOHA
cepreep Heneenexrymrasp 6opoononTLIr TYPracrax
DalHa.

AyrHanT:

buoHu  cypanraaHbl  AyHra3p  KoHw-5
Havpnara Hb UWNACIH O3Xxb TGF-B1-H TyBLWWHF
ICHbI OOPOONONTBLIF YPIBCAWMH WaTaHL Oyypyyx
Daviraa 0oONoOBY, MereepCHUr OOMOH XaNlbCHbI
AoKuNTbiH  ven TGF-B1-H TYBLWWHE  H3M3rayynax
3aMaap fICHbl BopoONONTLIN TYPracrax Oanraa Hb
Batnargax 0OavHa. MeH HampnarbiH YP3BCIVVH
3Ccpar, GonoH OopoononT Typracrax  yMnoavnr

HapuMBYNaH Cyanax LWaapanaratan Hb Xxapargax
DalHa.
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THE STAGES

INTRAMEMBRANOUS AND ENDOCHONDRAL BONE OSSIFICATION DURING

FRACTURE HEALING

Fracture healing starts with a hematoma,
continues with bone formation, and ends with
bone remodeling. We decided to investigate the
effects of Jonsh-5 composition on the serum level
of TGF-B1 during fracture healing. A Wistar rats
were utilized. K-wire was inserted into the femur
in a retrograde fashion, and a mid-diaphyseal
closed  transverse fracture was created using
method of Bonnarens & Einhorn (1984). All rats
were randomly in three groups. Group 1 (Control
group, n=26) was given normal food without any
medicine. Group 2,3 ( each group n=26) were
administered 0.625 mg calcium supplement and 1.3

g Jonsh-5 composition with normal food. Serum
analysis, histological evaluations were performed
at days 1,7, 14 and 28 and after femur fracture
according to the criteria proposed by Huo et al.
Serum analysis , there was significant difference
treatment effect between Group 3 (Jonsh-5
composition) and Groups 1,2 at days 3,7,14 and
28 days after fracture. The histological results
demonstrated a significant stimulation of the
fracture healing due to group 3 compared to group
1,2 at days 14 and 28 .Under studied conditions
this investigation shows that administration of
Jonsh-5 accelerate fracture healing process in rat
femur.
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Tosuy yTra:

XaTag Xan33p OMYUIACIH TYYX3H 3X CypBanmXmz
TYNryypnaH XsaTaH YNCbiH 3MH3ATUIAH OyTaL, yWn
axunnaraa ©OONOH ynaMJanT aHaraax yxaaHbl
SMUMH  YANABIPIINUMH  XOMKUMNTIN  XONDOOTOM
acyyanyynbir Toopyynax 30puUarbiH Xyp33Ha, 3HIXYY
cyfanraar XMnmcaH 60mHo.

Cynanraar repMeHeBTUKWWH apra ©OosoH
3X Brunr, cypBamk OUYrMH CyananbiH apryyaaap
“Nso yncoiH Tyyx” (1344 oH)cypBanXxun, TynryypnaH
ABYYNAB.XATaHYYYA 3M SMHIATUNH YN axkunnaraar
XaMaapcaH Tycram OT4MMH anba, 3M Hampyynax

raspbir - Ganryymk, Tycrav  M3pPraxamiH — OTo
TYLUM3IVAT TOMUITK33.DAM33p OTOY Hap eepCcamnmH
anbaH TylwaanblH 33p3M3AMMH - Jaryy  XaaH,

A3ryyPTHYYA, TaTBap XaTaf, arb XaHXyy TIPryyTaHg
Y3713 OHOLLIIOr00 XMMAST Damka3.

MeH Tepen OypuWiH ypraman, 3pAsc,
3PA3HUWH, aMbTaHbl rapantam 3MUNH  TYYXUK
30yyamnr GonoBCpyynaH TaH 3M, TanxaH 3M, YPaH
3M, Tafyyp X3p3arnax SMYYAUWH X3N03pyyaunr
yMNOBapAdA3r 6arka33.  YyH33C y33X34 ynamknant
SMUIMH TEXHONOM H3M93, OHAOP XOrKUITIM OaNCHbI
33P3rL33  BMHIAMTUWH - TycnamxX — YUNYUAT3HNM
YaHapPbIH XSHANTbIH  TOTTOMLOO CaMH  XOrKCeH
xapargaar. XsTaHbl XaaHbl OPAOHL OTYUNH anba,
SMUAH YMNAB3PM3N MC3H  XOEP TOMOOXOH OyTaL,
30XMOH Oaunryynantam OamcHbl 33P3rL33 3MY Hap
COHIOH LWanrapyyk asgar 6ereef, TOHUCIH MY
Hap Hb TOLOPXOW 33P3rN3NTaM OancaH Oa TIAHWM
VUNUMaX  Xyp3> anraBaptan  Oanxas. ©Oepeep
X3N031 H3M33H LOrL, A3M XXypamTar 3MUYNArIIHUM
Davryynanta ©OancaH Hb xapargax OanHa.
TyyH43H YMapa 6onoH ©MHen opaHbl 3MY Hap
YyNaM>XNanT aHaraax yxaaHbl aMUpryynaH yungsx
3MurH 10 xan63p33C TaH, Tanx, ypan, ragyyp
X3P3rN3X 3MYYAMWT epreH  X3p3arn3gsr OancaH
TyXaW CypBankmnn OMYrasc y3san 3M YMNABIPANNNAH
YyaHapTar DarCHbIr HOTOMK DaHMa.

Tynxyyp yr:
yMnaB3apaan

XaTaH, 3MH3M3r, OyTal, 3M,

YHpcnan: MOHIOMbIH TYYXUAH H3M334 X3C3r
XepL OPHYYAbIH TYYXUAH CypBanXyynan ondmrasH
YNOCOHUNT 3Pp3H  CYypPBAKUMX  HOTONTOOTOUIoop
raprax cyfnax Hb 4yxan 6anHa. Mmmasc MoHronbiH
YNaMXNanT aHaraax yxaaHblr cydamk cypanuax
sBUafn MOHron HyTart oplwwx OarcaH yncyyabiH
aHaraax yxaaHf rapy OancaH ONoNT aMXMATbIr
Cylanx ToApyynaH raprax Hb 3ym €cHbl Ganraa om.

XATaH Hb  YMaph HYTTUUH H3MH  XY4UXar
YHIOSCT3H oM. M3 4 3yyHp Llap mepeH 6onoH
Jlyyxa ToOfiblH CaB raspaap HYYA3/UI3H OpLIMXK
OavcaH. [1,2]Ynmaap 916 oHm Enym AmbarsH
XATaH yncbir GawnryynaH, Cyyns3p YACbiH HIP33
Nx JI90 X3M33H H3pMMax33.[3] 3acar 3axMpraaHbl
Bavryynneir Ymapg, opa, ©MHen oph, 00NroH Xoép
XyBaacaH bereefn, YMapa opAoHA XsTaH TapryyTan
HYYA3N4YUH anUMIyyabir, ©MHepn opAoHA XATaAblH
33p3r CyypbLlUMan XyH ambIr TyC TyC 3axuMpyyncaH
CavHa.[4,5] DMH3AMMWMH  3acar  3axumpraatbl
Davryynan Hb 4 agunxaH Ymapg, ©MHen opa
X3M33H XyBaargaHa.

Cyp,anraaHbl AXJ1bIH WWWH3N3I Tal:

1. XATaH yNCblH ynamXnanT aHaraax yxaaHsbl
SMH3NMUNH OYT3L, SMUNH YUNABIPMIUMAH - TYYX3H
XOMKINAT TOAPYYNaH rapracaH.

2. MOHrofiblH  ynamxnant aHaraax yxaaHsbl
XOMKMUAH yNaMxnaH WKHIYN3rAK OancaH OloyH
COENbIH ©BMIH 3airaMX YaHapbIr TOAPYYNCaH.

3opunro: XaTaH yNcblH SMH3ATUIAH OyTaL, YN
aXunnaraa, ynamxnant aHaraax yxaaHbl 3MUVH
YUNABIPMSNNMH XOMKINWMH Tanaap XATag Xan33p
OUYUrOCIH  TYYX3H 3X  CypBamxug Tynaryypnad
cyanax.

CypanraaHbl X3p3rnarg3xyyH 6a apra 3yn:
1. CypanraaHbl X3p3rnarg3xyyH

J150 yncbIH TyyX. FOaHb rypaH Tortox. 1344 oH.
BHXAY. B33x1H:1974. 160 Oynartan. Yr cynanraanz
45 pyraap Oynruir awmrnacad 6omHo.
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2. CypanraaHbl apra 3ym:
2.1 TepMeHeBTUKMINH apra [6,7]

2.2 Ox buuur, cypBamK OWHMMWH CyananbiH
apra [8,9]

CypanraaHbl yp AYH:

YMapL OpAOHO  OpAHbl  OTYMWH  anbwbIr
DavryynaH 3SMHINMTUAH  SBAJSLIC - XapUyLyyx33.
Fon xapuyuard TyWM3OWMH 33p3r Hb [ynnHa cang
TYLUIM3N IOM. MY Hap OfIOH yAaarvnH LWanryypaap
OpPCHbI [apaa XaMrMnH eHOep 33P3rT3M Hb XaaHbl
OPAHbI OTYUMH anbaHg OpHO. XaaH XU TYYHUN
Tepen CafiaHd y3Mar aMumnras xunHa. (B U HEB M
I BER, ®YR , KBR 6 BER. ULsH Tt
t. £I\Z=W., BEEEZ)OpaHbl oTuniiH anba Hb
fepBeH anbatan Gamxa3 yyHA: 1.304AbIH, 2.barax
xaparcnununH, 3.0paHbl OTYMMH, 4. Man 3MH3AMMIH
mCH anbag xamaapHa. MeH XaHranTbiH anobir
Ou BONroOH TaH SMUUN XapuyLcaH TyWMIOWNT
TOMWIIK33. A3TrYYyPTHYYA, TaTBap XaTtaj, arb XaHxyy
TOPryYT3HA TaH 3M, TaxaH 3M, YPA3H 3M, TYPXar
SMUNT XaHraH HUWYYIX Y3131 OHOLUAOrOO XUMH3.

TyyHun3H YMmapp, opaHbl anbaH samaHp;
(RIE , BEIE , BEIE, UESEHT
TH, tOXRT, FHETH, )bypxHbl AyraHbl
X3C3r, aflyy Cyprax, TaH Hampyynax 33par X3Cryya
Danryynxaa.

©MHen ophoHA TaH 3MWKH anba 6onoH
XaHAVHWA OTOY TYLLUM3UMAH andbir Banryymka3.
DH> Taflaap TYYX3H 30XWond TaMasrmacHumr ( “
BMEE. REFRAZFREEIMNBERTE,
ZEEN+tEt, E/N\—H. FF+EtL. BEZX
=, ) OyynraBan: XaHauvHWM OTOY TYyLIM3OUNH
razap. TaHb LI3o bao [la xaaHbl xoepayraap OHA
XaHMHUIA OTOY TyLWIM3N JTMWKWHE 0331 A3BLUYYI3B”
mx33.TaH 3MuH anba Hb  TycramnaH xaaH,
XaaHbl Tepen cafHbl 3MYUAMI3HL CalH YaHapblH
SMUNT  HUWNYYIHS. MeH Tepen OypunH 3MUNH
ypramnbIr  HavpyynaH 3MUAH  OfoH  X3n63p33p
3M GonoBcpyynmar 0amx3s. Tyxamnban TaH 3w,
TanxaH 3M, YPA3H 3M, ragyyp X3p3risx 3M rx MaT
SMUMH  x3N03pyya33p raprax ©OancHaac y33x34
yNaMXnant 3SMWWH  TeXHONMOrW H3M334 eHAep
XOrKUTIN BancHbIr UATrXX Oarraa oM. (BEEF,
Wi K NESE, BEE=1+=, t/\WEH,
EE+EtE. BEXEZ=. ) MeH TaH 3MuiH anba
Hb 3MUMH TYYXWUW 34 UyrAyynax, 3M Hanpyynax
rasaptan 0amcHaac y33X34 3M Hb VWIABIPMIIUMH
LUWHXTIM OanCHbIr Xapyynx OanHa.

OpaoHa oTod LanrapyynaH aspar bavicaH
TyXaw (ERTNFERATH, ‘BREH, BR,
WRERLERTE , FHEEL, BEEXRE

#.) T™>MAPrNeX33: YyHCU XaaHbl apBaH Hanmad
OH 3ypraaH cap xap Ow4mH >xun:” OTody, Tenery

WanrapyynaH asHa. fintaH, 6oon, oprogon
WwanrantaHg opx ©6onoxryn” TyXall  HUNT3L,
3apnax 0OarcHaac Vy3B3N ©HeerumnH COHIOH

LanrapyynanTbiH LWUMAO3T apra anb 3pT XaTaH yCbIH
MY MIPraXUATHYYANMWT COHrOH  Lanrapyynaxaac
3XT3M Davk OoNox oM.

DOM3p OpAHbl OTOY Hap XaaHbl YyrcaaHbl
BaH HOEOOL Y3/13r 3MYMIMD XMO3r 0amxdd  DHI
Tanaap:” (FARAKEBEMZ , B% , LHRER
EXBUZ. TEENTHR, —HAO=, JIESE
Z+75) ©MHen opaHbl nx BaH Enyinavnn esaexen,
133 M3I3MO3H, OpAHbI 0TOY Unra3aH y3yynass. (BB
&, 58 K EXEBUZ, UEHEAT/IN. —@—K
T HEZE=1+)\, )Enyman,eBYMH Hb XYHOP334,
OPLHbl OTOY WMII3H Y3YYI3B” X M3ITI3P OUUMXK
TAMO3rN3C3H DalHa.

Ypaax — 33p3rIMMHX  Hb  AMH3MMMNH
3axupraaHbl anbaHbl oTod Hap toM. Canp, TyWM3N
BoNoH eHaep 0334 A3ryypTHYYyAAL YAMYUIHD. DH3
Tyxan (BHREEFR Bt , NRESBHB— AR
177 )Canrmmud BynwmnH  a33px  6rysscaHm:"HoéH
CYyXAaa, 3MHIIMMIH 3axmpraaHaac H3r OToY aBaH
XaMT sIBaB” M OMYCIHIIC TOJOpPXoN DalHa.

DMUMH  Tyclamxk  yUnuMnm3 a4y DamcaH
tanaap ("TH , EXET% , LBIAGE , BELH
E. MEAREE , FERE K REIZEBA. tAD
B, BEHEZART) TanmsyH xaaH, ynaardvH yxap
KN XaTaH 3XMIH Bre YNNIPXIX3M, XaaHTaH sapaH
NpX, 66purH OKesp TaH 3MUNAT amcaB. BypxHbl
XUNO3M, O4UH, TaBUH MAHIaH XyBparvmr xoosnnos. "
MK TAMO3M3X33.

MeH amapxmx epree 00MOH 3x bapux Tycram
3M3rTaM oToY OamcaH Tanaap JI190 yNcbiH TyYYX3HA!
(‘BER BLEZE  UEBEEED. UL£E5H
T=, NEh. FIEE+==, )AxuH Tepex
ECNonblH yeap: Tepex epreeHf, 3x Oapmx oTou
3MMH epreeHu rona darpnaHa” rax TamMO3rNax33.

YyH33C rafHa xaaH OONOH XaaHbl ypar
CaflHbIXaHL ymn4nax anban Gamx33. Xuwsno3n:
(R - LAE/DEK , BE , B, S2, &k, &
B, L& EHK, REER., ) BE=t—EHE
EFEE—F=+—)xanran HuANyyN3X, xamaapax,
xapuara Mannax, M Hampyynax, OpaHbl YHA, Hyyp
yraax, am 3amnax, a3, XyBLAC eMCrenl Xuirsag
TapuanaHr 3pxyax rx M3T anbagyyn 6amxa3. [10]

[33px anbagyyn Hb xaaH OONOH TyyHUI ypar
TOPANWH e4ep TYTMbIH aMbApan axyWn, AepBeH
YAVPIbIH MA33 YHOA3, OMCOX XYBLCbIr TOXMPYYAar
BancaH bavHa.
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Xanuamk: XsTaHbl yen SMHITUIAH TOA0PXOM
OyTaL, Bur BoMmK  OpAOHA, aXwnnax 3MY HapbIr
OHAepP Wanryypaap COHrOH aBYy 33p3rNaf TOrTOOX
DalCHbI 33p3ru33 XaaH TYYHUM YAMbIHXaHL, YANYIoX
anba G0NOH SHIMIMH XYMYYC YWNYI3X XOEp TOPUIH
an6atam Gamx SMUNH YANABIPNIN OHASP XOMKUXK
TaH, Tanx, yp3n 3M XWX OancaH 0OanHa.XaTaH
yncag SMUNH YUNABIPAN 6HAOP XOrKMX 0ancHbIr
NUNTrX XoBOp GapnmT 6onox onagsop 6on1994 oHp,
JISOHUH MYXUH OrNeeHnn Hap XOTblH yMapn
cyBpara “TaHMpUNH opA”-Hbl YYOHWW rafgHaac
ManTnaraap OnACOH apXxeosnorMnH GapuMT oM.

JIA0 yncCbiH yeurH UaraaH LWaas3aH JIOHXOH
LOTPOOC 3aHAaH, HydapraH YHA3C, raBup, €CeH
YeT 33r3C, FOBAbIH YHA3C, XOHWH 3aHryy, XUpPYHO3,
XaTaaman XyBaWCbIr rapraH aey33. ManTtax
rapracHbl gapaa 34r33p 3MUMH ypramanbiH YH3P
XaMap UOPrMH Mall aHXWAYyH YHIPTaX Oarnaa.
O33px aMunH ypramnyyapir J190 ynceiH YyH Cu
XaaHbl yef yMaph CyBparbir C3pra3H 3acBapfiax
Danx yesp NOHXOHA XWMWH XafrancaH I V33X
OavHa. [M]TyyH4YN3H XsaTaHdyyn 3M  Havpyynax,
YMNAB3PNSX Tanaap eHAep Xerkuntan OancHbIr
cynaadup Hotoncoop Oauraa oM. Tyxawnb6an:
XATaHYyy [ Xennexeec Coprumnasr Typxax 3M 601oH
M3033 angyynaar “Hetrep Teneenex ypan” ragrumr
CyAnaH raprax3. [12] YeTrep Teneenex ypan Hb
H3MH TOPNWUWH YY>X X3P3rI343F M3A33 angyynard
oM. XSATaHYYYA XOPTOW XYYT3M IMYYOUMT X3P3IrIdXK
DancHbl  33p3ry33  XaTaHbl  A3ryypTHYYA  YpT
HaCNaxbIr 3PM3A33H SMUNH XYy433p HACcaH XyTrymr
ONOX aprbir 3P3NXNANAST Bax33.

Heree Tanaap /150 yNCbiH yen 3M 3MH3MMIH
canbap anb X3AMMH33 OypaH Terc TOrTonuooTON
DOoNCoH Hb xapargax OanHa. YyHA: XsaHaH wanrax
Banryynnara (XaHnvH 3MH3I3MIMH XOPOO) Hb

1). DMUN3X 3PXUNH WaNranTbiH XOPOO
2). DMUYNAH [3C 33p3r LWasiraH TOrTooX XOpoo

3). DMUNH TYYXUA 3OUAH  M3IPMXUNTHUM
X0POO

4). DOM4 OONIOH 3MWMH YaHapbIr LWanrax
YYPrUVE TyMUSTIX XOpooTor GancHaac TOA0PXOM
xapargax OarHa. DHO33C aBY Y3B3N XATaH YNCbIH
yeq yNnaMxmianT SMHINMUH TycIamMmK YAIYUAM3HL
YaHapblH XAHANTbIH TOITOMLOO ©HAeP XerKCeH
xapargax ©OavHa. Jlso yncag 3eBXeH XxaaHg
TyCravnaH yWnYMnasr opAHbl AOTOOA 3MH3AMMNH
Davryynan ©onoH otod Gamraag 30rcooryv SMUIH
Havipnara >KOpbIr Xapuywmar M3praxunTsaH bac
Barxk33. [13] XaTaH ynCbiH 3MHIMMAH  OyTaL,
YW axwunnaraaHbl Tanaap TYYX3H CypBailXWH

cyfanraa MaHaW >SpA3MTIOWWH  AyHO OJ0Oroop
TOOUNNOH XUITrAd3ryn GarHa. DH3 Tanaap buaHnn
XMWC3H cypanraa Hb  XatagbliH Tyyx4 Huang Zhen
Yun (1995) [14], ©M630-Hbl Xycan (2007) 33par
POIMTAMMH  IMHINTMNH - BanryynibiH - OyTUMIAH
Tanaap XWMWCIH cydanraaHbl axablH yp AyHTIN
HUNLX DanHa.

OyrHanT:  XATaHbl XaaHbl OPAOHA  OTYUWH
anba, 3MWNH YMNOBIPNAAN MCAH XOEP TOMOOXOH
OyT3L, 30XMOH Banryynantar 0amcHbl 33P3rL33 dMY
Hap COHIrOH LWanrapyymx aspar Oereefn TIHLCIH
3MY Hap Hb TOAOPXOW 33P3rNaNTan OarcaH Oa
TOSOHUA  YWNYN3X  XYP3d  AnraBapTam  Bamxa?.
©epeep x3n031 H3M3H UOrY, A3r >XypamTau
3MYMNr3HMI Oanryynantam 6amcaH Hb xapargax
BavHa. TyyH4n3H Ymapn 6onoH ©MHen OpAHbl
3MY Hap yNaMXNanT aHaraax yxaaHbl aMUpyynaH
YMNA3X 3MUIH 10 Xan03p33C TaH, Tanx, ypan, ragyyp
X3P3rN3X 3MYYANWT epreH  X3parn3a3r OancHbIr
xapyymk 6anraa tom.
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A STUDY ON THE HOSPITAL STRUCTURE AND MANUFACTURING OF
MEDICINE DURING THE KHYATAN DYNASTY

B.Uyangaa L. S.Seesregdor|

Health Sciences University, School of Traditional Medicine

Short Content

The study is directed to study the sources that
are written in Khyatan language, in order to reveal
issues connected to the hospital structure, function
and development of manufacturing of traditional
medicine during the Khyatan Dynasty.

Historical source of material of “History of
Liao” (1344) was studied by using the hermeneutic,
primary and source study methods. Khyatans had
established a specific division for medical service
and medicine production as well as they assigned
there doctors with special profession. These doctors
had made medical inspections on the King, Queen,
and their children as well as on other nobilities
according to their ranking.

Moreover, they had produced traditional drugs,
bread drugs, tabloid drugs and drugs for external
use by using various kinds of plants, minerals and
raw drug materials from animals. Consequently,
we can analyse that the traditional medicine
technology as well as systems of medical service
had been developed well. There were a doctors’
division and a medical production division within
the King's Palace. Also, they had selected doctors
through competition and assigned them particular
degrees and they acted differently according to
their assigned degrees. In other words, it could
be said that the structure of medical organization
was very ordered and disciplined. Further, north
and south palace’s doctors widely used traditional
medicine of ‘tan’, bread, tabloid and medicines
for external use from 10 medical forms. This as
well shows medicine production was existed in the
meantime.
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MOHTIOJIBIH YJIAMIKJIAJIT AHATAAX YXAAHBI
BUEUWH O6BOPUYJIOJIUUT I3 MIAPIJIUUH YHUJI
AJKMJJIATAAHBI BOJIOH APAHIIIMHTUHMH NIUHIXTAA

XAPBIIYYJIAH CYJAJICAH Hb

C,6n3mbaarap' C,Caacpargopx? I,Cyx6ar’ C,bambacypiH?

1234 SMLLUYWNC, YAC, BAC. AC

Tynxyyp yr: ©sepmeL, 4aHap,
0331 M3OP3MVMH YW aXuianaraa

dPaHLnH,

Yauptran: XyHun OuvennH Tepenx eBepmel|
YaHapblH OHLYJIOTWIAT TyCracaH aHrunan omm 0onrox
Tanaap eHeeaopuUMr XypTan  3pO3MT3L  H3MAC3H
caHang xyp33ry 6ereef xapuH OUENnH, CITMNNIAH,

yOAMLWIbIH,  XONMMMOP  M3X  M3TUWH  EePeHXMN
XaHOanaryys TortcoH GamHa.’
OHeelep  WMHX3X  yxaaHbl  cypdanraa

OonoH aHaraax yxaaHbl MPAKTUKT XYHUA OUEennH
TOPeNX eBepMeL, YaHapblH TyXal acyyasbir epreH
X3p3rn3x3n, caan Oomxk Oyw ron wantraaH 6on
M6H YaHapbIr fnraH aHMMNCaH HArACH GapumTnan,
3apUUM  TROM3PUNT YHIMAX HanMOBapTan apraynan
Camxrymman  xonbooTon  bGamHa.  (KasHauyes
B.IN. 1998)2. ©epeep x3n063n 3pyyn M3HOWNH
UaruTan  y33n, Oapumtnan OonoBcpyynaxan Owe
MaxabofblH H3rAM3M1 YaHapTalk 3apYyuM  XaMrnnH
ron Topopxomnordy a4 xonborgonton (LLlegpuHa
A.T. 1990) Gonox Hb MapraaHry Garraa om. Viam
ydpaac MOHIonbIH ynamxmnanT aHaraax yXaaHbl
OHOMA TOMOOXOH ©Oarp 33M3X  XYHUMA  Tepenx
©BOPMOL, YaHaPbIr OPHUNH aHaraax yxaaHbl Tynryyp
ovnronTyyata  XonboH cyaflax Hb  OHOLLOroo,
3MUNNT33, BBYHOOC YPbOUMUMIAH COPTUANX, XYHUNT
TaHbX M3A3X 33P3r 3pYYSl MIHOWUMH  ONOH Yyxan
acyypmang uoruoop XaHgax epreH Oonomxkmnr
HIM3MAYYAHD  X3M33H V33K 371 COABUNT  COHIOX
aBcaH OoJHO.

3opunro: MOoHronblH  yfnaMXnanT — aHaraax
yXaaHbl OHOMbIH XYHWA Tepenx esBepMel, YaHapbIr
L0330 M3OPaAUAH YN axwunnaraanbl  OonoH
APAHWUHIMAH LWWMHXYYOTIM  angdyynaH cyanax

3opunT:

1. YnamxnanTt OONoH epHUH aHaraax yxaaHbl
aHrnunanaap ovemaxbo/ibiH 6BEPHISNNAT TOTTOOX.

2. Ynamxnant  aHaraax yxaaHbl  OuennH
Tepenx eBepMeL, YaHapbir 0334, M3AP3MUNH Y
aXunnaraaHbl WWHXYYA3P Toapyynax.

3. Ynamxnant  aHaraax yxaaHbl  OvennH
Tepenx eBepMeLl, YaHapyyaan apaHWUHIMAH YHACIH
LUWMHXXYYAVUVH UAP3NUAT TOFTOOX

WwuHanar Tan:.  MOHrofbiH  ynamxnant
aHaraax yxaaHbl O1eniH Tepenx eBepMeL, YaHapbliH
TyXar  acyyafbir  XapbUAaHTyy  3pyyn  XyMyycT
OPHUMH OMoaHaraax yxaaHbl C3TraL, GU3NONOTUMH
CyAanraaHbl apra 3ynra3p cyanaH ynamxianT aHaraax
yXaaHbl OHOMbIH TYH aryyarbir HOTONrOOXYYnaH
XYMYYCUMT Loy, HIraman Gananaap TaHbX M3A3X
3aprM GONOMXKMIT TOAPYYSICaH.

CypanraaHbl apra sym:  Cypanraanf
XxapbuaHrym 3pyyn  18-25  HacHbl  3anyy4yyabir
COHMOH aBY 3NMAEMONOTMNMH  30PUYAbIH  TyyB3P
cynanraa sisyyncar. CyfanraaHbl axJ/iblH Waapanara
xaHracaH 609 xyH (3p-270, 3M-339) cyganraaHf
xampargcaH.  bue  maxbomblH - eBepunenunr
TOAOPXOMNOX wWanryyp, apryyabir (Study of health
statistics under mobile clinical research programme-
ayurveda, Robert Sachs, 1995, [unak Yonpo,
1995)-r awmrnaH MOHFOM XYHUIA amMbapasblH axyw
HOXLONNMH OHLTOMMIT TyCraH Oycag cyaflaaqvaran
XaMT  eepuneH OonoBcpyyncaH [.[aBraudpaH,
©.batunmar, IHapaHu3u3r HapbiH apra (2003).2

[330 M3OpaNMWH YW aXuianaraaHbl  X3B
WWHXUAT  Topopxonnox [yHWUHbI Copunioop,3aH
APAHLWMHIMAH WKHXYyannr b.H. CMrpHOB copunoop
TopopxomncoH.*  CypanraaHbl  axJblH yp  OYHC
ONOCTAaTUCTUKMIH  YHACIH apryyaaap apudmeTnk
oyHaax (M), ctangapT xa3amnT (8), cTaHgapT angjaa
(m), utramxnax xasraap (Cl1-95%) 6onoH AyHAax
TOOHbI YH3H Maragnanbir CTbioAeHTUIH t Lanryypaap
wanraH, 6onoBcpyynanteir SPSS 16.0 nporpamm
awmrnaH  xummns3. TOOH M3433M13n4 Taamarfan
wanraxgaa ANOVA,  4aHapblH  M3O33M3UNH
Taamarnan wanraxgaa X’ TecT almrnas.

CypanraaHbl yp AYH, X3AUdMXK: bugHun
cypanraaHn xamparacaH Oyx XymyycT ynamknant
aHaraax yxaaHbl XxuMWH eBepynen 8.05%, wapbiH
esepunen 15.27%, OaaraHbl eBepynen 6.73%,
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XU LWapbiH xaBcapcaH esepuynen 41.05%, GagraH
XUVH XaBcapcaH eBep4ynen 9.52%, GapraH wapbiH
xaBcapcaH esepynen 18.88%, xypman eBepusien
0.49% TyC TyC TOXMONANOO. DHA33C TOBYXOH aBY
V3B3/1 JaH eBepMmel, YaHapTaHaac wap (15.27%),
XaBCapCaH ©BepMeL, YaHapTaHaac XuW  LWap
(41.05%) xaMruiH KX xamparacaH Gaviraa Gereep
XypMan eBepmel, YaHapTaH XxamrnH LeeH (0.49% )
DaviHa.

©.batummar  (2003) HapblH  18-55  HacHb
200 rapyy XxyHO XWWC3H Cymanraaraap Xun-wlap
xaBcapcaH x3n03p 57%, GagraH- wap XaBCapcaH
24%, GanraH-xmn xaBcapcaH 19% TOXMONACOHTOM
onoHNN 3H3XYY CyAanraa YHACIHO3S  TOXMpPH
BaliHa. b.bypmaa (2009)° HapbiH 350 xyHA GUueninH
Tepenx eBepMeL, YaHap TOrToox cydanraaraap HUUT
XYMYYCUH 34.1% Hb “XMi-wWwap” Tepenx esBepmel
YyaHapTaun, 31.5% Hb X1 BaaraH xaBcapcaH Tepenx
eBepMeLl, 4YaHapTan, OagraH Lwap XaBCapcaH
Tepenx eBepmel, 4YaHaptaH 32.5%, Xxypman
Tepenx esepmMel, YaHapTaH 1.9% ToxmongcoHToNn®?
XapbLUyy/mK y3B31 XMU-LIAp XaBCapcaH Tepenx
©BOPMOL, YaHap OMpPOSIL00 XapuH Oycad XaBCapcaH
Tepesnx eBepMeL, YaHapyya HIN334 3epyyTan Oarraa
oM. DH3 TyC cypanraaHg 40-69 HacHbl Xymyycumnr
xaMpyyncaH O0M0oH 3ypX CyAaCHbl 3MIrTaM XYMyyC
150 GamcaHTam xonbooton HBawmx Oonox oM. MeH
B.LspaHLoo (2010)¢ HapbiH AHY-H Robert Sachs
(1995)—unnH GonoBcpyyncaH “XyBb XYHUIA OMeniH
©BOPUNBAUIT TOITOOX” TeCTUWH Aaryy 18-79 HacHbl
500 xyHO 4ByyncaH cyfpanraaraap ynamxnant
aHaraax yxaaHbl XYyHUI OWeWUH Tepenx esepmel|
YaHapTaH XWM- LWap xaBcapcaH 63.2%, wap-6aaraH
xaBcapcaH 18.4%, xum OGagraH xaBcapcaH 18.4%
TOXMONACOHTOM XapbLyymK aB4Y y3B31 YHOCIHA
Iy Oariraa om.

MX[133 3Ar33p CyAnaadyapblH Ccyfanraaraap
JlaH DOOMoH Xypman YaHapTaH Teauin N Unpaarym
bonHo. XapuH OuaHUM cypanraaHs AaH esepynen
H3/133/, TOOrOOP MA3PCIH Hb XYHUI TOPesX
©BOPMOL, YaHap TOrTOOX MO3p 3anyy 18-25 HacHbI
IMAp H3MH 3PXT3H TOTTONLOOHbI AMIAMTYI 3anyy
XYMYYC OarncaH oHLJ10rTom xonbooTor Damx
6onHo.

Ynamxnant aHaraax yxaaHbl XWWH eBepmeLl|
YaHapTaHryyablH A0TOP 6PHUIH aHaraax yxaaHbl
CaHreuHuK (40.8%), Xypman (30.6%)., LwapbiH
eBepPMe6L, YaHapTaHryyabiH gotop Xypman (18.3%),
Xonepuk (15.1%)., bagraH eBepMeL, YaHapTaHTyyablH
notop cnermMatnk (48.8%)., xui-llap eBepmel,
YaHapTaHryyabiH noTtop xypman (26.8%),
Menanxonunk  (14%)., GafdraH-xu  xaBcapcaH

eBepMel, YaHapTaHryyablH potop  CaHrBUMHUK-
dnermatik  (15.5%),  ®nermaTuk-MenaHxonuk
(15.5%), GaaraH-lwapblH ©BOPMEL, YaHaPTaHryyAbIH
gotop xypman (29.6%), CaHrBUHUK-hnermMaTmk
(14.8%), xypman eBepMeL, YaHapTaHryyabiH 0OTOP
xypman (100%) X3B LWUHXTIHIYYA XaMIUNH WX
xampargax OarHa.

DH> Hb yNMaMXJlanT aHaraax yxaaHbl OueniH
©BOPMOL, YaHapblH  aHrunan epHWWH  aHaraax
yXaaHbl apaHLMHIUWH aHrNanTam eep XO0OpPOHA00
NX33X3H  WYTINU33TaM  Oanraar untrax Oanraa
Dereen yyHUIT TOOPYYNax 30pUIroop

CypanraaHbl aXXJiblH XO0&p Ayraap LwaTaHp,
YnamianTaHaraax yxaaHbl OveniiH Tepenx eBepmeL]
YaHap Hb A3 M3AP3UAH YW aXunnaraaHbl Xy,
TIHUBIP, XYPAHbI Y3YYISNTYYA XIPX3H Unapy  Oywmr
cyonax y3nss. YyHa: [aH eBepmMeL, YaHapTaHryyn
TYYH OoTop 6adraH eBepMmel, YaHapTaHd [033[
M3IP3NUIH YN axunnaraadsl (IMYA) xy4 xaMrniH
canmH (p<0.05). GagraH 6onoH xu  eBepmeLl|
YaHaptaHg [AMYA-Hbl T3HUB3P XaMIMMWH  CauH
Danxapn wap OONOH XM-LWapblH ©BEPMEL, YaHapTaH
TOHUB3P MyyTal GanHa. (p<0.05). TyyHUNIH XUIH
eBepmel, YaHapTaHd IAMYA-Hbl  Xypd XaMrmmH
cavtanm Oavixan OagraH eBepmel, YaHapTaHd 3H3
y3yynant bara 6annaa. (p<0.05)

O33px  yp  AYHTYYA Hb M3OP3MNNH XY4T3M,
TIHUBIPTIM hnerMaTMk  apaHWwuH GaaraHbl XyHA,
OaTtnar ©371r> 4YaHapblH  OHLJOITOM, OaaraH
OONMOH XM eBepMel, YaHapTaH MIOPIUMH YN
aXunnaraaHbl TSHLBIP XaMIMWH calTam barxag wap
OONOH XMKM-LapblH ©BOPMSL, YaHapTaH M3AP3NUMH
YMN  axunnaraaHbl T3HUB3P MyyTan ©Oalraa Hb
OagraHbl  6atnar, xyHa 631r3 YyaHapaac xamaapaH
M3IP3UMH XY4TIM, TAHLUBIPTIN XenenreeH Garatan
Daliraar, XMMH XyBb[, XOHreH, Xen0epeHry YnMnpar
03113 YaHapaapaa M3OP3MNMMAH XYYTOM, TIHLBIPTIN,
XOAeNreeHTd>  Oanaar CaHrBUHWK ©BOPYNenTIN,
XapvH Wap GO0MoH XU-LIapbliH XaBcapcaH Tepenx
OBOPMOL,  YaHapTaHyydblH  M3APUAH YU
aXunnaraaHbl T3HUB3P Myy Oanraa Hb LIAPbIH
XanyyH, xypu 063nrs> YaHapTan xamaapantai balraa
TOAVNTYN XUWH XOHTeH 03113 YaHap LWapbiH ranbir
Xeeperaex M3T YUNYunariimH Hotonroo 6ok dbarHa.

MeH XUINH eBepMeLl, YaHapTaH M3AP3NNNH Vi
aXunnaraaHbl Xypa cantam bamxan 6agraH eBepmel,
YaHapTaH M3AP3UMH YW axunnaraaHbl xypa 6ara
Dalviraa Hb XWUMH XOHreH, HapuKH 03N1r> YaHapTau
XONOOOTOMroOp  yNaMXnanT — aHaraax  yxaaHg
CanxuTam XapbLyyIK y303rTaN WyYya XaMaapanTtau.
Heree Tanaap 6afraH LWOPOO, YCHbl MOH YaHapTaw
ydpaac xyHA, Gatnar, Haanmamxaw 0313 YaHapaap
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TOAOPXOMNOraaorMnH Gatanraa 0on M3ApP3UNH Y
axunnaraadbl xypa Oara Ganraaraap Tamnbapnax
Oonomx ofiIrox O6amnHa.

DAr»p cypmanraaHbl yp AyH Oon ynamxnant
aHaraax yxaaHbl OVeunrH Tepenx eBepmMel], YaHap Hb
0330, M3AP3UAH VAN aXunaraaHbl Xy4, T3HLB3P,
XypOHbl  XyBbj, CTAaTUCTUKWWH YHIH Maragnantam
anraatan (p<0.05) Tyxamnban XuH eBepmel|
YaHapTaH 0334 M3OP3MWH YA aXuianaraaHbl Xyd,
XYPA, TIHUBIP CanTau, LWapbiH eBepMeLl, YaHapTaH
0930, M3OP3UAH YW axuinaraaHsl Xyd, Xypn,
canTaml, TIHUB3P MyyTan Oavxan GamdraH eBepmel
YaHapTaH 4334 M3OP3NUVH YA aXuniaraaHbl Xy,
T3HUB3P CaWTamn, Xxypf MyyTan bGawraar (p<0.05)
TOFTOOCOH Hb YNaMXaNT aHaraax yxaaHbl OveniH
Tepenx eBepMeLl, YaHapblH  XMWUCB3P  OWATOATbIM
OPHUMH  aHaraax yxaaHbl CyfanraaHbl apraap
OaTanraaxyyncaHn, — OUOHWMM axblH  H3T ONONT
bonon. YyHurss ynam 6atartarx 30puaroop

CypanraaHbl aXKiblH rypaBayraap LaTaHp,
Oua ynamxknanT aHaraax yxaaHbl OWennH Tepenx
©BOPMOL, YaHapT OpPHWUWH aHaraax yxaaHbl 3aH
apaHLWKH  (TeMnepaMeHT)-UnH  YHACH  WMHXYYA’
X3PX3H UN3pyY Oyrr cymannaa. XyMyyCunH GunennH
Tepenx eBepMel, 4YaHap T3OHWMW  apPaHWUHIUIH
Xapuy YWNANUAH Xyph, X3pPX3H Xxamaapy Oavraar
cyonax y3axag xun (32.65%), xun-wap (30%)
XaBcapcaH XyMyyC Xapuy ypBanblH Xyphaap Oycag
©BOPMOL, YaHaPbIH XYMYYC33C CTAaTUCTUKUWH YHIH
Maragnantam unyy GamHa. XapuH xapwuy ypBasbiH
xypaaap 6agraH (7.3%) eBepmMeL, YaHapTam XyMyyC
XaMrnH Oara GarHa (p<0.05). OpHMNH aHaraax
yxaaHbl OuWennH eBepmMeL, YaHap OONoH Xapuy
Y3YY13X XYPAbIH XaMaapnbIir XapbLyyiX y33x34, AaH
OBOPUNGNUMH XYBbA, XONMEpWK Hb Xapuy Y3yynax
XYPAO XaMrUH cavH Ganxag dnerMatnk Hb XamrmmH
Oara ©OamHa. XapwH XaBCapCaH ©BepPYIeNNNH
XYBbJl MENaHXONIMK-XONepUK Hb XaMIMMWH  CanH,
rnermMaTik-MenaHxonMK Hb XaMrumH Gara Gannaa.
(p<0.05).

ON WUHXWAH ragaag Wnpan Hb  XypaaH
fpunx, banHra sapy Oariraa MaT SBax, WMH OPYNHT,
amMapxaH [acax, acyynTaHh XypAaH 3eB Xapuynax
33p3r OOMHO. DAr’3p V3YYINTYYA Hb XUAH XOHIeH,
XenbepeHr VHOCIH LWWMHXYYOTaM OOMoH  LWapbiH
Xypu, XanyyH ©31rs yaHapaap ysnfaH rapd mpax
Ove Xxan COTrAMKH ynyya 6oNoxX Hb OWMNFOMXKTOW
Daviraa oM.  XapuvH wWaph AyHno 33par Oalraa
Hb LUAPbIH XOHreH O3M1r3 YaHap XMMM3dC 2 JaxuH
XyHO Oampgraac OonoH OapgraHg Myy ©Oawraa Hb
TYYHWIM XyHO, ©atnar, Haangamxan 031rs YaHapTtaun
xonbooton banraaraap Tanndapnax OONOMX ONrox
DanHa.

DH3 Hb BPHWM aHaraax yxaaHbl eBeOPHYIeNNNH
aHrMnanTam x3pxaH yangax Oarraatan xonbox aBy
Y3B3/1 [aH eBepYNeNnnH XyBbA, XONEPUK Hb Xapuy
Y3YYI3X XYPLA XaMIMMWH camH Danxan dnermatmk
Hb XxamrumH ©Gara ©ariHa. XapwH XaBcapcaH
©BOPYNONMMH  XYBbL ~ MENaHXONUK-XONEePUK  Hb
XaMIMWH CanH, nerMaTk-MenaHXoMK Hb XaMriH
Para barHa. (p<0.05).

YnamxnanTt — aHaraax  yxaaHbl OvennH
OBOPUNONMMH  XYBbL, XYMYYCUWH  apaHLIMHINNH
NO3BXUT Bargan UXSHXT Hb OyHa 33par (52.7%)
Oaviraa bonos4Y GafraH-wapbiH ©BepMeLl, YaHapTam
XyMyyC (23.3%) vadBXW  CaliHTam, OagraH-XuiH
XYMYYCT (6.7%) naossx bGara GarHa (p<0.05.). DH>
YHOC3H LWMHX Hb CaHaaunary XerkKunTam HapruaHTtam
XUWH XYHUI, LWa3pyyH XypL, WapbIH XYHWI, TyyLITan
yurarym 6agraHb! LUIMHXYYOUNH aPaHLWUHIUAH UNP3I
Oonx GariHa. CaHrBUHMK-(NerMaTik apaHLWwmuHTam
XYMYYC SNIaHTysia CaHrBUHMK 3M3ITIMYYYL UOSBXTIN,
MENaHXONMMKYYYA MeH nermMaT1k-MenaHxonmK
XOCOMCOH XYMYYC na3Bx bGaratam 6arHa. (p>0.05).
DH3 [OOPHbIH  OOMOH epPHUMH  XYHUW  eBepMel|
YaHapyyl eep XO0OPOHA0O Yysangaatan OaurraarviH
0ac Har y3yynynT oM.

XyMyycnmnH GuennH Tepenx eBepMel], YaHap
T3OHUA  AQpPaHWUHIUWH  8epumnres  UI3PXUIANIX
YadBapblH  XyBbA ~ CydanraaHg — XamparacaH
XYMYYCUMH 57.3% Hb MN3PXMUN3X YagBapbiH XyBbA,
CanH, 26.1% Hb ayHA, 16.6% Hb Myy Y3yynanTTan
Cavnaa. YnamxnanT aHaraax yxaaHbl 7 OueunmH
Tepenx eBepmMel, 4YaHapTaHbl AOTPOOC  XMUH
eBOpPMSOL, YaHapTam XyMyyC apaHLIUHIUNH 6epuinres
WMBPXUIANIX YaHapaapaa XamruiH carH (64.6%)
barnxan GagraH-xuH (51.7%) eBepmeL, YaHapTaH
XaMrimH Myy Oalraapaa  OHUMIOM axurnaranaa.
(p>0.05). ©OpHWNH aHaraax yxaaHbl XyBbd AaH
OBOPUNONUVH  XYBb[, CAHMBUHUK Hb UMIPXUMANIX
YaBap XaMruiH canH 6anxag hnermMaTik Hb XamrinH
Oara OaviHa. XapuH xaBcapcaH eBOPYNONNNH XyBb,
XONEPUIK-CAHMBMHWK Hb XaMIMMWH CanH, dnerMaTmk-
MENaHXONMNK Hb XaMruH 6ara ©GarHa. (p<0.05)
SH3 Hb MOH XMW CaHMBUHKK, LWap xonepuk, bagraH
rnermMaTik racaH xamaapraap xapunuaH ove bued
OaTanraaxyynx OaunHa.

ApPaHWWHMMWH  yaH YaHapaapaa CyhanraaHz
XaMparacaH XyMyYCUWH WX3HX Hb canH 62.6%,
OYHL 33p3rT 26.1%, fapyyxaH y3yynantmn He 13.3%
Barnaa. ApaHLUHINH yaH YaHapaap xunin (68.39%)
OonoH xmin-bapraxbl (70.69%) eBepmel, YaHapTam
XYMYYC XaMIMMWMH CcalH XapwH OafdraH eBepMmel|
4aHapTar XYMyyC 31 YaHapblH Y3YYJI3AT33P XaMrMnH
bara 6anHa. (p>0.05)
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XYMYYCUMH apaHLWUHIMAH C3TM XeAnenmmH
avanbir - aB4  y33x34  xum-wap  (41.2%)-biH
©BOPMOL, YaHapTaH C3Trafn xendnen wxmn, Ganrax
OonoH OapraH-lwapbliH eBepMeL, YaHapTar XyMyyc
ca1ran xeanen Gara 6GavHa. (p>0.05). CypanraaHg
XaMparcaflblH AWUAN3HXM Hb XOLlWyyH Oanpan Mmyy
(63.2%) y3yynanTan Gannaa.

ApPaHLIWTIH xeLlyyH 6argan 6aaraH (17.07%)
©eBOPMOL, YaHapTaHa, UX, x1iH (70.69%) eBepmeL,
YyaHapTaHg 6ara 6GarHa (p>0.05)

Bypyy IOM XWMMC3HO3S 30BOX, fMap Har
3ymn3adp Oycgaac Myy 3K 30BOX, TOMMOOMOH[
aMapxaH romaaor, amMapxaH yypragar, aMap Har
3YWAMAN XYM33X M3T CaHargax 33par y3yyaanTasp
WBPXUWNSMOCIH  C3TMN Xefdflen Hb  ynamxknant
aHaraax yxaaHbl Tepenx eBepMeLl, 4YaHapTau
XYMYYC33C XaMIUWH C3TMA Xe4N1eM UXT3W Hb XK
28.5%, wap 33% 0O0NoH xaBcapcHaac XWK-Liap
41%, bagraH wap 25% ux Toxmongox 6arHa. XapuH
c31ran xeanen 6aratavg 6agraH 21.9% ToXMoNANoo.
DHO3C Xapaxad MeH LWapblH Xypu, XWWH XOHreH
0313 YaHapTan XonbooTOV CITMNUNH Xeanen UX,
BagraHbl xyHa, GaTtnar 630 YaHapTanl xonbooTomn
NIBPXUANAAYYL, yycd ©OanHa.  ©pHWMH  aHaraax
yXaaHbl ©BOPUNSNNNH XyBbL, CITMNNH X646/reeH
NXT3MA, CAHTBUHUK, XONEPUK MYYA Hb rermaTmk-
MENaHXOIMK  XaBCapcaH ©eBepYnes TOXMOMACOH

OVP 3ypar WI3PC3H Hb  OHOMbIH - Maragjiasbir
BaTanraaxyynx barHa.
©6puUNH  BeMCCeH  XyBLCaa CONMX  Ayprym,

anuMBaa 3YWAUUT  XUUXUWH  ©MHe Mall  CanH
3p3ruyymK  O60AA0r, HAM  axnbir  WUMTIH XWX
Davixfaa eep axunp aHxaapnaa XaHmayynax Xauyy
Banpar 33par caviH WUN3IPXUANANNH y3yyNanT Byxmn
yAH 4YaHap OaH eBepuneneec xun 68.4% OONoH
wap 61% cavH, 6agraH 46.3% Myy, XxaBcapcHaac
carH 6agraH xum 70%, xun-wap 60.8%, myyn
Xun-wap 13% ToXMonanoo. 3H3 Hb MEH yamMXnanTt
aHaraax yxaaHbl OVenH Tepenx eBepMeL, YaHapbiH
NNIPXUNNXK Barraa XMMH XYHWUI XOHIeH ysapamTram,
LUAPbIH XYHWI TYPraH XypL, yxaanar LWMMAB3P raprax
Yagartan meH OafraHbl XyHL ©aTnar xewlyyHWnr
XUH XOHreH, xenbepeHrn 030 YaHapT Aaparaax
Daviraar Togopxonnx GarHa.

XapvH xui—wwap Myyn xamaap4y Ganraa Hb
ranbiH AGNNUT XUWM3P Xeepergex M3T 3aHTaun
xonbooTon OGawraa Oyly XuWA LWapTak HUANO3N
WaTaaxblH HEXepP X Y3O3rTa TOXMpPXoop OarHa.
OpHUMH aHaraax yxaaHbl XyBbj YsH 4YaHap Hb
CaAHrBUHMK, MENaHXONMMKT 1nyy Dairaa Hb XapunLaH
yanmaa Oyxu Oavraar xapyymk OanmHa. XeLlyyH
DananbiH XyBbA XaMriH 1x GagraH 6onoH 6agraH

WapA Toxronaox Oarraa Hb ynamxianT aHaraax
yXaaHbl 0371 YaHapbliH XyBb Oarxk 0onox y3yynant
0ONOBY BPHWUIH aHaraax yxaaHbl eBepynenTs bara
33par 3epesTan DalHa.

AyrHanT:

1.Ynamxnant aHaraax yxaaHbl O1eninH eBepmeL,
YaHap Hb OPHWMH aHaraax yxaaHbl apaHLUHIUH
aHrnunanTan XWUW-  CaHrBWHWK,  OapraHa-
drermMatik, LWap-  XONepuK M3C3H LWIYT3L33M3p
WXIHXI3D TOXWUPY, TIAMIPUMH XxaBcapaH OONoH
DoNoH XypMan x3n03pyya Hb Y epeHXUaee aynx
DavHa.

2.Ynamxnant  aHaraax
Tepenx eBepmMeLl, HaHap Hb 0334 M3AP3AUUH Y
aXunnaraaHbl WWHXYYOIPS eep eep Oauraa
Hb  T3AM3PUNH HEMPOMU3NONOTMNH (DPUINONTUIAH
YHI3C Oamk OosHo.

yxaaHbl  OuennH

3.YnamxnanT aHaraax yxaaHbl OMenrH Tepernx
eBepMeL, YaHapyyd Hb aPaHLIUIMAH LUMHXXYYO33P33
anraata Gawnraa Hb T3AMPUMH aMbhpans UNpax
LNHX C3TrL, — DU3MONOTUTON yaandaatan banraar
Xapyynx ©OanHa.
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UP-REGULATION OF INSULIN-LIKE GROWTH FACTOR-II
RECEPTOR IN REACTIVE ASTROCYTES IN THE SPINAL CORD
OF AMYOTROPHIC LATERAL SCLEROSIS TRANSGENIC RATS

BYAMBASUREN DAGVAJANTSAN, '"MASASHI, AOKI, 'HITOSHI,

"WARITA, '"NAOKI, 'SUZUKI AND'YASUTO,'ITOYAMA,

Department of Neurology, Tohoku University Graduate School of Medicine, Sendai, Japan

Amyotrophic lateral sclerosis (ALS) is a fatal
neurodegenerative disease caused by selective
motor neuron death. We developed a rat model
of ALS expressing a human cytosolic copper-zinc
superoxide dismutase (SOD1) transgene with two
ALS-associated mutations: glycine to alanine at
position 93 (G93A) and histidine to arginine
at position 46 (H46R). Although the mechanism
of ALS is still unclear, there are many hypotheses
concerning its cause, including loss of neurotrophic
support to motor neurons.  Recent evidence
suggests that insulin-like growth factors (IGFs) act
as neurotrophic factors, and promote the survival
and differentiation of neuronal cells including motor
neurons. Their ability to enhance the outgrowth
of spinal motor neurons suggests their potential
as a therapeutic agent for the patients with
ALS. In this study, we investigated IGF-II receptor
immunoreactivity in the anterior horns of the lumbar
level of the spinal cord in SOD1 transgeni ¢ rats
with the H46R mutation of different ages as well
as in normal littermates. The double-immunos-
taining for IGF-Il receptor and glial fibrillary
acidic protein (GFAP) demonstrated co-localization
on reactive astrocytes (**p< 0.001) in the end-
stage transgenic rats, whereas it was not evident
at t he pre-symptomatic stage or at t he onset
of the disease.  Our results demonstrated the
IGF-1I receptor up-regulation in reactive astrocytes
in the spinal cord of transgenic rats, which may
reflect a protective response against the loss
of IGF- related trophic factors. We suggest that
IGF receptors may play a key role in the pathogen-
esis, and may have therapeutic implications in ALS.
amyotrophic lateral sclerosis; insulin-like growth
factor; transgenic rat; IGF receptor; SOD1

Tohoku J. Exp. Med., 2008, 214 (4), 303-310.
© 2008 Tohoku University Medical Press

Amyotrophic lateral sclerosis (ALS) is a fatal
neurodegenerative disease cause d by selective
motor neuron death. Approximately 10% of cases
of ALS are inherited, usually as an autosomal dom-
inant trait. In ~25% of familial cases, the disease is
caused by mutations in the gene encoding cytosolic
copper-zinc superoxide dismutase (SOD1)(Aoki et
al. 1993; Rosen 1993). The overexpression of
mutant human SOD1in mice is used as model for
ALS, however, some experimental manipulations
are difficult in transgenic (Tg) mice because of size
limitations. Thus, we developed a rat model of
ALS expressing a human SOD1 transgene with two
ALS-associated mutations: glycine to alanine at
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position 93 (G93A) and histidine to arginine
at position 46 (H46R) (Nagai et al. 2001). Similar
to its murine  counter pa rt, the transgenic
rats that express human SO D1 transgene ALS-a
ssociated mutations develop striking motor neuron
degeneration and paralysis. Although the m echan
ism of ALS is still

unclear, there are many hypotheses concerning
its cause of ALS, including loss of neurotrophic
support to motor neurons (Rowland and Shneider
2001). The insulin-like growth factors (IGF-I and
IGF-1) areneurotrophic factors expressed in the
central nervous system that promote the survival
and differentiation of neuronal cells including
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motor neurons. They could be of therapeutic
value in  human neurodegenerative disorders,
including ALS (Adem et al. 1994; Hawkes
and Kar2003; Narai et al. 2005). Evidence that
IGF-I rescues mo to r neurons in vitro and in
animals. (Kaspar et al. 2003) has led to therapeutic
trials of human recombinant IGF-1 in patients
with ALS The biological actions of the IGFs
are mediated through specific cell membrane
receptors design ated as th e IGF-I and | GF-
Il receptors(Sepp-Lorenzino 1998; Hawkes and
Kar 2003; Kim et al. 2004). Alterations of
the IGF-I and IGF-II binding sites in the spinal
cord of the patients with ALS would support
their involvement in the pathology of ALS (Dore
et al. 1996; Chung et al. 2003; Kar et al. 2006).
(H46R) mutant Tg rat as an in vivo model of ALS
and performedimmunohistochemical studies to
investigate the changes of the IGF-Il receptor
in the spinal cord.

Materials and Methods
Animals and clinical assessment

In this study we wused nine Tg male
SpargueDawley rats as well as nine n on-Tg
rats (Jap an SLC, Inc., Hamamats u). The Tg
ratsexpressin g H4 6R m utant human copper-zinc
superoxide dismutase (SOD1)  were genotyped
by polymerase chain reaction (PCR) assay
using DNA obtained from the tail as described
previously(Nagai et al. 2001). H46RTg rats were
divided into 3 groups: pre-symptomatic (aged 23
weeks, n= 3), onset (aged 26 weeks, just after
onset, n=3) and end-stage(aged 29 weeks, n= 3);
and compared with age-matched non-transgenic
littermate controls. In each Tg rat, we carefully
observed the development of the symptoms of
ALS.  When the rats developed distinct muscle
weakness in their unilateral hindlimb, they were
included in the second group (onset) of the rats.
All experimental protocols an d pro cedures were
app roved by th e Animal Committee of the
Tohoku University Graduate School of Medicine,
Japan

Histopathological analysis

Nine Tg and nine control rats were
anesthetized and killed by transcardial perfusion
with saline and 4% paraformaldehyde in 0.1 M
phosphate buffer, pH 7.4.  The lumbar (L4-5)
spinal cords were rapidly removed and post-
fixed in th e same fixative at 4°C overnigh

t, then embedded in paraffin according to the
standard protocol Transverse sections (5u m thick)
were cut and submitted for histopathology and
immunohistochemistry. A set of the sections was
stained with hematoxylin and eosin (H& E).

Immunohistochemistry

For double i mmunohistochemistry of th
e spin al co rd , every fifth section per an
imal was moun ted on silanized g lass sli des
(Dak o Cy to mation Co . Ltd ., Gopenhagen,
Denmark) and deparaffinized. The sections were q
uenched with 0.3 % hydrogen peroxide in 10%
methanol for 20 min at room t emperature
(RT), and rinsed in phosphate buffer saline (PBS,
pH 7.4). After blocking with 5% normal serum
was performed for 20 min at RT to avoid the
non-specific binding of antibodies, we used the
following primary an tibodies: mouse anti-
IGF-llrecep tor monoclonal antibody (1 : 50, o
ver- night, 4°C; BD Transduction Laboratories,
CA, USA), rabbit anti-g lialfibrillary acidic protein
(GFAP) polyclonal ant ibo dy (1:10,0 00 ,
overnigh t, 4 °C; Dako Cytomation Co. Ltd.),
and rabbit anti-ionized calcium binding adapter
molecule-1 (lba-1) polyclonal antibody(1 : 3,000,
overnight, 4°C; Wako Pure Chemicals, Osaka).
After incubation with a mix ture of bio tinylated
antimouse and anti-rabbit IgG secondary antibodies
(1:400, 1hr, RT; Vector Lab oratories, Burlingame,
CA, USA), the immunoreactivity was enhanced
with avidin-biotin peroxidase complex (ABC) kit
(Vector Laboratories). We used two kinds of color
substrates as a chromogen. For the visualization of
the IGF-Il receptor we us ed3,3-d iaminobenzidine
an d nick el (b lue-gray color) which was the first
staining of the double immunostaining (Vector
Laboratories). For the staining of GFAP and Iba1
we used Nova Red (light-red color), which was the
second stain ing of the double immunostaining
(Vecto r Laboratories).To prevent cross-reaction b
etweenth e first and the second immunoreactivities,
we performed the double immunohistochemistry
sequentially, and used an avidin -b iot in blockin g
kit (Vecto r Lab oratories) between the two sets
of immunohistochemistry.

Quantitative analysis

Section s were examined and
microphotographed under a li gh t micros cop e
(at 200 Y m agnificatio n, Olympus BX50). We
evaluated a total of five transverse sections from
three different rats at each stage. The estimated
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moto r neuron counts were performed on
HE- stained sections in the lumbar spinal cord.
Cells were selected as motor neurons if they were
> 30 py m in diameter, multipolar with neuronal
morphology, and located in the anterior horn of
the spinal cord. The resulting data provided the
estimated nu mbero f motor neurons per unilateral
anterior horn. For semi-quantification of the
double immunohistochemistry, we counted the
double- immunoreactive areas in the photographed
digital images

o f the anterio r horns (60 4 45 ym
for 2,048 4 1,5 36 p ix els) using Image J
software (National Institutes of Health, Bethesda,
MD, USA). The average area (pixels/ y m) doub
le immunoreactive for IGF-Il recept or and GFAP
in the unilateral anterior horn in each rat was used
for statistical analysis.

Statistical analysis

Values are expressed as the means £ s.d The
statisticalanaly sis was performed u sing GraphPad
PRISM(San Diego, CA, USA). Differences among
the experimental groups were examined for
significance using one way analysis of variance
(ANOVA) amon g means of value with the group
of rats as the independent factor. We tested m
ultiple pair-wis e com parison s between means
by Bonferroni-Dunn post hoc test

RESALTS
The clinical course of transgenic rats

The Tg rats expressing the hu man SOD1
mutant (H46R) developed motor neuron disease
with the onset of this clinical weakness at a mean
age of around 180 days.  Clinicallyapparen t
weakness, denoted by dragging of one hindlimb
without limb tremor, was evident somewhat later.
Simultaneously with the onset of clinical weakness,
the affected rats showed prominent weight
loss.  While the initial clinical manifestation of
weakness was unilateral leg paralysis, this pro
gressed and became bilateral in the H46R Tg rats.
In the early stages of theillness, another distinc
tive abnormality was increased tone in the tail
musculature, resulting in an elevated, segmentally
spastic tail posture. As the disease progressed, the
rats exhibited marked muscle wasting in the hind
limbs, typically dragging themselves about the

cage using the forelimbs. T hereafter, the
forelimbs also became weak, in association with
fur ther weight loss. At the end-stage, the
affected rats could not drink water and died.
The mean age of death was around 200 days. We
estimated the numbers of motor neurons in each
anterior horn of the control littermates and

1 5 - * % s * %

10}

Number of anterior horn cell

non-Tg Tg non-Tg Tg nen-Tg Tg

pre-symptomatic cnset end-stage

Fig. 1. Numbers of anterior horn cells: Numbers
of anterior horn cells in the lumbar spinal cord at
the pre-symptomatic, ons et and en d-stage.
Mean number of the anterior horn cells from non-
Tg rats (open bar) and H46R Tg rats (solid bar)
are presented. The estimated numbers of motor
neurons in the anterior horn of the spinal cord were
almost the same in the control rats, whiletho se
in t heTg rats were g rad uall y decreased: pre-
symptomatic stage non-Tg, 10.7+ 1.7, Tg, 83 #*
3.0 anterior horn cells/slice; onset stag e non-Tg,
10.4 + 1.0, Tg, 6.5 £ 1.9 anterior horn cells/s lice;
en d-stage no n-Tg, 10.8 + 1.8, Tg, 3.6 = 1.3 an
terior horn cells slice. Bonferroni-test ** p< 0.01, *
p< 0.0 5. The error bars denote the s.d

Pre-symptomatic (23W) Onset (26W) End-stage (29W)

T L n

non-Tg

Tg

Fig. 2. Anterior horn cells with hematoxylin and
eosin staining: Decreased number of anterior horn
cells in the anterior horn of the lumbar spinal cord in
non-Tg rats and H46R Tg rats at pre-symptomatic,

onset and end-stage. Sections were stained with
hematoxylin and eosin. Scale bar: 50u m. Note
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that a decrease in the number of anterior horn
cells in the lumbar spinal cord is evident at the
pre-symptomatic stage in H46R Tg rats

Pre-symptomatic (23W)

Onset (26W)
A 3 ‘

End-stage (29W)

non-Tg

Tg

Tg

Fig. 3. Double-immunostaining for IGF-II receptor
and GFAP: Double-immunostaining for Insulin-like
growth factor-1l (IGF-II) receptor and glial fibrillary
acidic protein (GFAP) in non-Tg rats and

H46R Tg rats at pre-symptomatic, onset and end-
stage. Scale bar: 50u m. IGF-1I receptor and GFAP
double-positive  cells were found in the anterior
horns of the lumbar spinal cord, and were co-
stained with GFAP in the end-stage (F, 1) of H46R Tg
rats (arrows). The co-localization of IGF- Il receptor
and GFAP were visualized as a dark-red using Nova
Red and DAB+Nickelchromogen (1). While there
was evidence of GFAP-immunoreactive astrocytes in
the pre-symptomatic stage (D, G) and at the onset
(E, H), these reactive astrocytes were colored only
light-red (G, H), indicating that the cells visualized
were GFAP positive only Tg rats as a function of
age. As indicated in Fig. 1, the estimated numbers
declined abruptly in parallel with the development
of clinical paralysis. In the spinal cords of the
Tg rats, the drop-off in estimated motor neuron
number s preceded the onset of clinical weakness.

Histopathological studies in the spinal cords

The H46R Tgrats  exhibitedneuropathologi
calabnormalities associated with the degeneration
of motor neurons in the anterior horns of the
spinal cord (Fig. 2). They also showed evidence
of proliferation of small non-neuronal cells with
the morphological characteristics of astroglia and
microglia. In thepr e-symptomatic stage at 23
weeks of age, the numbers of large, multipolar
neurons in the anterior horn (motor neurons)
were decreased (Fig. 2D) as compared to non-Tg

littermates (Fig. 2A) , while the numbers of
hypertrophic astrocytes were increased (Fig. 2D).
By 26 weeks of age, when clinical weakness
became apparent, there was a marked loss of
large, multipolar neurons (Fig. 2E) as compared
to non-Tg littermates (Fig. 2B) .At that time,
numerous hypertrophic astrocytes and microglia
were evident in all stages of transgenic rats,
as were sites of swelling in axons in the anterior
horn (Fig. 2E). Many inclusions were characterized
by a dense core and clear peripheral halo,
strongly resembling the Lewy body-like hyaline
inclusions seen in the spinal cords of human ALS
patients. These were detected in the neuropil,
motor neurons, and astrocytes (data not shown).
At 29 weeks of age, corresponding to the end-
stage when the H46R Tg rats clinically displayed
quadriplegia or a moribund state, the rats of this
end-stage showed severe loss of the anterior
horn cells with gliosis of the spinal cords (Fig. 2E).

Immunohistochemicalanalyses for 1G F-II
receptor

In the anterior horn of the spinal cord of the
H46R Tg rats, immunohistochemistry using the
antibody against the IGF- Il r eceptor showed
intensely stained IGF-Il receptor-positive glial cells
with the appearance of astrocytes, but few IGF-
Il receptor-positive glial cells were observed in the
spinal cord of the non-Tg littermates (Fig. 3),
which were evident at the end-stage in H46R
Tgrats (Fig. 3F). However, there were not
evident at the pre-symptomatic stage (Fig. 3D) or
at the onset of the disease (Fig. 3E). The IGF-
[l receptor-positive cells showing the morphology
of astrocytes were confirmed as astrocytes by
double-stained immunohistochemistry using the
antibody against GFAP, which is a specific marker
for astrocytes.  There was a 125-fold increase
in IGF-1I receptor/GFAP double positive areas in the
anterior horn of the spinal cord of the H46R Tg
rats as comp ared to non-T g littermates using
ImageJ software on images captured electronical ly
(Fig. 4). This increase was statistically significant
(p< 0.001).  IGF-Il receptor-positive cells were
not stained simultaneously with lbal, which is a
specific marker for microglia, in both Tg (Fig. 5D-
1) and non-Tg (Fig. 5A-C) rats. In the spinal
cord of non-Tg rats, few IGF-Il receptor-positive
astrocytes were detected although some IGF-II
receptor-positive neurons were observed in the
anterior horn.
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Double immunoreactive area

Pre-symptomatic (23W)

(Pixels/pm)

%

1.0%x10° = **p<0.001 1

8.0x10% <

6.0x104 4

4.0x104 <

2.0x104 +

0 TESs

non-Tg Tg non-Tg Tg non-Tg Tg

pre-symptomatic  onset end-stage

Fig. 4. Volume of double-positive areas of IGF-II
receptor and GFAP: Volume of double-positive areas
(pixels/ u m) of insulin-like growth factor Il (IGF-I1)
receptor and g lialfibrillary acidic protein (GFAP) in
the anterior horn of the lumbar spinal cord. IGF-
Il recepto r an d GFAP double-positive area was
significantly (**p<0.001) in creased in the anterior
horn o f the lumbar spinal cord in the end -stage
o f ALS transgenic rats.

Onset (26W)

End-stage (29W)

Fig. 5. Double-immunostaining for IGF-II receptor

and Ibal:  Double-immunostaining for insulin-like
growth  factor-Il  (IGF-II) receptor and ionized
calcium-binding ad apter molecule-1 (lbal) in the
anterior horn of the lumbar spinal cord from non-
Tg rats and H46R Tg rats at pre-symptomatic,

onset and end-stage. Scale bar: 50 u m. Ibal-
immunoreactive microglia were visualized as light-
end -stage (F, 1). Ho wever, th ere were no IGF-
Il receptor and Ibal double positive cells, which
would be colored by both Nova Red and DAB +
Nickel color substrates.

DISCUSSION

Our results showed th e apparent loss of
motor neurons in the anterior horn of the lumbar
spinal cord in H46R Tg rats as described in our
previous report (Nagai et al. 2001). We estimated
the numbers of motor neurons in each anterior
horn of the Tg rats as well as in control littermates
and confirmed that the estimated number declined
abruptly in parallel with the development of clinical
paralysis. The H46R Tg rats also showed evidence
of proliferation of small non-neuronal cells with
the morphological characteristics of astroglia and
microglia. Various growth factors and their
receptors are expressed differentially in ALS. The
insulin like growth factor s are neurotrophic f
actors expressed in the central nervous system
that promote the survival and differentiation of
neuronal cells including motor neurons.  The
ability of IGFs to enhance the outgrowth of spinal
motor neurons makes it a potential therapeutic
agent for patients with ALS (Kaspar et al. 2003).
Several studies have reported positive effects of
IGF-I in reducing motor neuron death, delaying
the onset of motor performance decline and the
increasing life span in SOD1 mouse models of ALS
and in one clinical trial. ~ The IGF-1 studies in
humans have reported that the progression of
functional impairment in patients receiving high
doses of IGF-1 was reduced by 26% vs patients
receiving placebo (L ai et al. 1997). However,
a second clinical trial produced no positive results
(Borasio et al. 1998), and there currently is a phase
[ll randomized, double-blind, placebo-controlled
clini cal IGF-1 trial underway.  Therefore, we
examined further the expression of the receptors
of IGFs in the model of ALS. A number of studies
suggested that the level of expression of IGF
receptors in reactive astrocytes was increased
with the disease progression in human ALS, SOD1
Tg rats and mice (Adem et al. 1994; Chung et
al. 2003). During development, astrocytes have
been recognized as a source of cytokines that are
involved in the growth and differentiation of
neuronal cells and glial cell populations (Raff
et al. 1985; Du and Dreyfus 2002). Recently,
using immunohistochemistry, apparent increases
of IGF-I receptors in reactive astrocytes in the
anterior horns of the spinal cord in SOD1 G93A Tg
mice were observed (Chunget al. 2003). The IGF-II
receptor is a multifunctional single transmembrane
glycoprotein that, along with thecation-dependent
M6P (CD-M6P) receptor, mediates the trafficking
of MG6P-containing lysosomal enzymes from the
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trans-Golgi network to lysosomes. In the present
study, immunohisto chemistry using the antibody
against  the IGF-Il receptor showed intensely
stained IGF-1I receptor- positive glial cells with
the appearance of astrocytes in the anterior
horn of the spinal cord of the H46R Tg rats. This
was evident at the end-stage, however, but not
evident at the pre-symptomatic stage or at
the onset of the disease. The IGF-Il receptor-
positive glial cells showing the morphology of
astrocytes were confirmed to be astrocytes by
double-stained  immunohistochemistry using the
antibody against GFAP. This result was compatible
with the expression of IGF-I receptors in Tg mice
(Chung et al. 2003). On the other hand, we
observed Ibal r eactive hypertrophic microglia in
the pre-symptomatic, onset and end- stage of
the Tg rats. However, IGF-Il receptor- positive
reactive microglia were not observed in the
H46 R Tg rats, altho ugh KihiraT an d co-
workers (Kihira et al. 2007) reported that some
microglia expressing IGF-1I' have neuroprotective
effects on the motor neurons in patients with ALS.
The apparent increase in IGFlI and Il receptors
in the anterior horn in ALS spinal cords may be
due to the loss of IGF-related trophic factors
leading to receptor upregulation in an attempt
to maintain neuronal homeostasis and insure
neuronal survival. This study suggests that the
expression of IGF receptors may play a key
role in the pathogenesis, and that IGFs may have
therapeutic applications in ALS.
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AHATAAX YXAAHBI JOKTOP, KIMHUKHHUH [IPOPECCOP
COHOMDbIH HAPAHIIPIPI TOBY TAHUJINYYJITA

XyBb XyHUI Tanaapx M3433M3/:

1. SUrMMH H3p: COHOMbIH

2. BepUnH Hap: HapaHuauar

3. Mapraxun: YnaMxnant aHaraax yxaaHbl XYHUN UX 3MY
4. BONIOBCPONbIH 33P3T: AHaraax yxaaHbl JOKTOP

AXKNbIH TypLlunara:

e 1993-2004 OH XypTan LOTPbIH Oa racTPO3HTEPONOrMH 3MY
e 2004 0oHOOC 0J00r XypTan X001 OONOBCPYYNax 3pXTaH CyananblH TaCrTUMH SPXI3ry33p
o LUTD-nnH "IMUNNra3 YaHapbiH XAHANTbIH anba”-Hbl MALLYYH
o LUT3-mnH “Ec 3yH XOP0O”-Hbl TULLYYH

e LUTD-nnH "SpamMuinH 3eBnen”-H ryLLyyH

e DM-unHcanbapbiH MaragnaH UTMHMXIIX AnbaHm, LWHX3Y
o VIHEl-bIH 3KCnepT My

e 2-p aMapXux ra3pbiH AOTPbIH 36BN6X MY

e “TeHOepUnH YHINT3HUN XOPOO” -Hbl TULLYYH

e DOMHA-Hbl AOTPbIH M3PrIXINMH canbdap 3eBNeAVNIH TULLYYH

M3praxun paswnyynceH 6anpan:

1997 oH [OTPbIH AMYUNH M3PIIXKMN
1998 oH [aCTPO3HTEPONON SMYMMH MIPIIXKMN
2000 oH HWCXMIMH aHaraax yxaaHbl YUri3n3p

1999, 2000, 2003, 2005, 2007, 2009 oHyynan eepunH opoHa 6onoH OXY, Cunranyp, Manans, HaooHe3s,
BHCY, CnosaH yncyyoag cyprant, CeMUHaApPT XaMmpargaH M3praxun O33WYYIcoH

2010,2012 ICAO-H 3MYUNH M3PMILWIWA A33LWYYA3X OfIOH YNCbIH CyprantaHa
3>por, uon:

1998 oHp, AHaraax YxaaHbl Maructp

2002 oHf, MY-H axnax 33prumH amy

2003 oHp, YonpaaxymH YxaaHbl Marnctp

2006 oHpA AHaraax YxaaHbl SOKTOpP

2006 oHA KNnHUKMnMH npodeccop

2011 oHp, MY -blH AOTPbIH 36BN6X 33PrUNH MY

X3BN3H HUATNYYNC3H GyT33n:

e Har co03BT OYyT31 2

e DpOsM cydanraa, WUHXUAMI3HWUM eryynan 26
e Vntran 22 - ragaanan 5 OyTan

e Jleky 10

e Howm 3
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e CraHpaprt 2

e [lateHT 1

e Awwnrtanm 3areap 1

e 30XMOr4umH 3px 2

e 3eBnemx 14

e AVY-Hbl [OOKTOPbIH H3I, MarnCTpbiH OacyBMnaxymH 6 6yTa3na anbaH €CHbl WyYMX XUNCIH.
e AVY-Hbl, MarncrpbiH axXblH 3eBMex 4

e AY-Hbl MarncTpbiH axJbiH yanpaard 3

MwyyH4nan:

e MoHronblH [acTpoaHTEPNOrMH HUNIMASMMAH TULLYYH

e MoHronblH Xo4ooA-Ma3cHUA [JypaHrninH HAMMMA3MMAH yaMpaax 3eBAenuinH ryyyH
e  MOHIONbIH DM3MT3MN 3MY HapPbIH HUAMMIBIUAH TULLYYH

e MOHIONbIH DA3rHNIM XaBAap CyAnanbiH HAUMMAIMMWH yOMPAAX 30BNONUNH TULLYYH

FaBbfia WwarHan:

2003 oHf, SMSA-Hbl XKyyx 6uumnr

2004 oHp DPYYIUNT XaMraanaxblH TIPryYHUW aXUNTaH

2004 oHp, XenenvepumnH XyHAsT Mefans

2008 oHA SpyynMaHannHCanbapbiH2008 oHbl “LLINNIOST SMY” epremxnen.
2010 onp LUT3-miH “Yunaeapynuia LUMNOST ruwyyH”

2011 oHf, “AnTaH ragac” ogoH

2012 oHp, Bra-nnH “XyHOsT npran”
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XOPIJIOTOT XEIIATUTBIH YEUWH 66X TOCHBI
BOJAUCDBIH COJINJIIOOHDbI AJIJATTTAJI TEIIAMOHBI

Y3YYJIDX HOJIO06

C.HapaHuausr', M.Ambara? Hukonaes C.MP, JloHwakoBa K.CC

"WIT3, 2“MoHoc” 4334 cypryyrb,
OXY bypuaabiH LLIY-bi ToB

YHpacnan: Bupyc, 23TaHon, [O6epBeHXNOPT
Hyypcteperd (CCl,), x3T dAraaH Tysa, paavauy,
ovonorn,  XUMU-MUBUKUAH  XYYUH  3YWANWAH
Heneereep 3M3rHWUA 3C MAIMTX 3M3MHUUA  LOYMOr
DONOH apxar ypaBC3, 3M3rHMM LMPPO3, XOPT XaBaapT
efeernex Hb 3CUMH MeMbpaHz dochonmnuaninH
HANNSDKUNT  anfarfaX ©eexHWUA X3T WCINONTIHA,
epTex dochonMnuanmH xaBuiH Oavpan Oawraa
X3p3r. YUMp Hb 3H3 VyeLd 3MA3MHWMA 3C34 LLOYMOr
VXOKWNI, YPIBCIN COAIMAIXUNAT DNOXMMU, ONOPDU3KK,
MeMOPAHONMOrMIMH YHOSC Hb 3H3 Ve[n, 3M3rHUA SCUNH
MeMOpaHbl hochonnnMasa, X3T UCINTUMH NPOLEecc
efleergex B3 Qochonunasza A, dhepmeHT
NMO3BXXKUX  Oyly MexaHuK TIM3MTAHA — epTex,
LaxuraaH LLOOPONT efeeraex xanbapasp sasargaHa
(0.A.Bnagmumopos 1995) [1, 2, 3, 4, 5,6, 7, 8, 9,
10, 11, 12].

O6xXHUIN X3T WNCINANT Hb XOXTeH aMbTAblH
Oyx 23pxTaH, 34, 334 OanmHra saBarmax Oavpar
Dereef, X3BUWH yed Hb TOCHbI XaHaarym Xy4aninH
X3T  WNCANACH  OYTIIrAdXYYHUN  OPOSILLOOTONIOOP
NPOCTOMNAHAMH  HUWASMKMX,  XONecTepuH  yycu
CTepou,  [aaBap  HUWABMKUX,  MUKPOCOMBbIH
MeMOpaHbl (PepMeHTYYAUIMH MA3BX 30XMLYyYNargax
339par Owe Maxbopop 3avnwWwryn LuaapanaraTau
y33rofyy4 seargar.

Amba Oue Maxbogon ragHaac — Xoon
TIXKIINTIN XaMT OPXK MPCIH 86X TOCHbI BOAUCYYObIH
WCONA3NT 373 33p3r Uyl CaB  3SPXTIHYYOAUNH
MWKPOCOM, prbocomMbiH MembpaH a33p HAL, OAL-
bIH MCANACH Xan63p, MeH HALPH-1IH aHrXMpCaH
X3103p33p AaMXUH sBardax 0a 3H3 y33ra3n TyxanH
MeMOpPaHNN PeaoKCUMOTEHLMANbIH TONBOOC MXI3X3H
xamaapantam oM. /M.Ambara 6a ©Oycap 2004,
2005/.

3opunro: by 3M3rHNA 3CUIAH YP3IBCIN, VXK,
UMTONM3L OPCOH yed ©ex TOoCHbl 6oaucyyaplH
MCONOINT  X3PX3H  angargpjar,  3H3  npouecct
cymamk Oyr 63n0M31 XIpX3H Heneenk 00onoxbir
TMCTOXMMUMH  ypBanaap TOAOPXOWMNOX  30pUIro
TaBmnaa.

DHaxyy cypanraar OXY-bH bypuagbiH Tysg
AHaraax yxaaH cygnanbiH TeBurH CopunbiH 6a
BUONOMMMH  XYP33N3HTUH  3PO3M  WUMHXMATI3HUIN
TeB nabopaToput pokTtop.npod. C.M.Hukonaes,
noktop. npod K.CJToHwakoBa HapbiH yOWPAnara
LOp ABYYICAH.

Xaparnarg3xyyH, apra 3yn:  Cyganraasbi
axnbir uaraaH xapxang  CCl,-eep yycracaH si3rHumi
YP3BCAMMH 3, 7, 14 O3X XOHOIT aMbTAblH 3M3MHNN
3034 3yCcar O3NTraX, eexnier SAUNH  XYypUMTNan
H3BYACUIT CyAancaH.

“Tivunnoyyn” mO3r HIPWKWA Hb OyX eex Toc
TecT boamc, Byx TocoH yycrarygpir (O6eH3unH, 3dup,
xnopodopM 6a Bycan) xampyynHa.

Bynax apraunanbiH rofl yHA3C Hb Dyaaraax eex
TOC Hb OyArMNr eepTee CalH LUWHMX, Japaa Hb
3pr334 yycManaac nunua Ganganiaa WmKasr

Xap cydaH awwurnax — xonbooT  nMnung
TOOOPXOWMNOX TUCTOXMMUIMH apra (BepeHbaymbiH
apra).

1. 3ycnaruir hopManmHa, 03XKyyIH3.
2. Hapman ycaap Oynxax 3annHa.

3. 50%—WMH CNUPT3HA 3aWnHa.

4. Xap cynaHaap OyaHa.
5

. 50% cnupTaHA 3arnHa (byarviH ynasronuir
apunrax 30punroop)

6. Hapman ycaap yraaHa.
7. TnuUepuH->XenaTuHa uyTraHa.
Yp AYH, X3NU3MX:

DA3r MMTICHUNAT UABPXUMNSX FON LUMHX TaIMO3M
Hb 3PXT3HUM ©6XeH HIBYMAT oM. X3BUWH ye[
3NMHA, HochonmMnna, HUMMIMKMXK LYCHbI CUMBIHA
opx 6Oampar. XapuH caapmar eex TOC 3Mr3H[
HUMNArKORrryn. bue Maxboompa xopTon  Ooamc
H3BT3pY 3M3rHMM 334 AT®-UMH  KOHLEHTpaLM
OyypCHbl Heneereep 3Ar3HA CaapMar ©ex ToC
XyPUMTAArgax, MUNUAUAH HANMNSDKUAT caaThar.
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3ypar 1. CypanraaHbl ambtaan CCl, xuincH3aC
3 XOHOMMH Aapaa XsHaNTblH OYArMIAHXHA SN3rHUM
OyX X3NTIHURPUMH renaToLmUT SCUNH 8OXOH HIBUUNT
yyccaH. CyaaH xap B-p Oypaxan caapmar eex Toc,
HAMAM3A IUNUG, UN3pHS. [enaTtoumTUnH LMTONKN3
aBaracaH X3carT eex Toc unpaxryn (bymar cypad
xap. ©crent 10 x 10).

3ypar  2.CypanraaHel 7  gaxb  enepT
YXKMNOONCOHreNnaToOLUMTICUXCIXK, XapUH  ©OXHWI
XY4MIHB VXXM DONCOH OPOH 3aMr TOMPY BaKyoOslb
(xoocoB4) yycraH GavipnacaH 6anHa (bymar cymaH
xap. ©crent 10 x 10).

3ypar 3.TypwuntbliH 3 paxbXxoHor.fenamoH
(I334X3C3MT) X3P3rN3C3H aMbTAbl HIMMHL eexner
SOMMH HIBYAIC XXMXMM ycan OonoH TOOCOHUOP
Xanb3p Teaun undp4  OaricaH 6Oon  XsHaANTbIH
oynruiH  (ooomd, X3C3rT)  ambTAad 3M3rHUA Oyx
X3NTIHLPYYL ©6X6H Aycnaap AyypcaH 6ans. (byaar
cynaH xap. ©crent 10 x 10).

I %
Sh .d4 ‘J‘ i
’\?i‘w /ﬂ” ?
J{p \\‘ 3‘#\“, e X

3ypar  4.CypanraaHbl 7/ paxbxoHor.CCL,
-eep YYCraracaH (m33AaTang) 3MA3rHUIA YP3BCAUIAT
remamMoHOOp  3MYM3X3L  ©6X6H  HIBYAICWUWH
X3MX333p  baraccaH OanHa.XaHanTblH OyNrMnH
XapXHbl  3M3MHMM  XOOCOBYYY[, ©6XeH [Aycfaap
LYYPraracaH, 3M3MHUA  3CYYLA  YXKUXK  CeHepenTt
eepunentep, opcoH. (byaar cymaH xap. ©crent 10
x 10).
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AHATAAX YXAAHBI JOKTOP, 191 IPOPECCOP
JOYHTIPOIOPXKHWHWH 30PUT TOBY TAHHUJIIYYJITA

XyBb XYHUW Tanaapx M3A33130:

1. SUrMH Hap: LyHrapoopx

2. ©epuH H3p: 3opur

3. Mapraxwun: XYHUA UX 3MY

4. BOSIOBCPONbIH 33P3T: AHaraax yxaaHbl JOKTOP
5. OpAMUMH LOS: >0 npodeccop

6. MaprannmH 33par: Tapryynax 33par

7. TepceH rasap: YnaaHbOaatap

AXnNbIH TypLunara:

1993-2004 oHpg AYWNC, SMLUYWNC Mac 3acnibiH TaHXxmuMA, 6artu
2004-2008 oHp, SMLUYWNC M>ac 3ac/iblH TOHXUM, 3pXJ13ry
2008 oHoocC SMLUYWNC MW, 3axunpan

Bonoscpon:

1985-1993 oHp AYNC

1975-1985 oHp, BypaH oyHa 6onoBcpon

1996-1997 oHA, AHaraax YxaaHbl Maructp

1999-2001 oHpf, AHaraax YxaaHbl [lokTop

2005 oHooc >0 npodeccop

M>3praxun ga3wnyyncsH anpan:

1996, 2006 oH EpeHxun M3 3acan, xaBApblH M3C 3acan bHCY, VoHcen NC
1998 oHp, AHaraax yxaaHbl ©onoscpon cyanan, ronnaHg

2002 oHp, EpeHxun Mac 3acan, LsenuapumnH XY

2003 oHp, LypaHrnmH msc 3acan, MloHcen HarpamMmaan 3MH3M30

201 oHA AHaraax yxaaHbl TercenTMnH gapaax cyprant, bBHCY
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BAMBAWU BYJIUUPXAUWH I'OJIOMTOT SMIAITYYIUUH
YEJI 3X0 X9HAJIT TOOP 3TAHOJI SMUYMJITI3AT XUNUCIH

YHIJITII

L.3opur’
SMLLIYNC
orimgl@yahoo.com

MoHron opoH [Jaxb ©amban OynumpxamH
SMMAMNYYAUWH  eBYNenunH - 6ytusg  cyyammiH 10
KWL 3aHMMAaaT 3MMArYYAUUH 33M13X XyBb MUXCIXK,
M3C 3acan 3MYMAr3 XMUX Hb ynam Oyp KXcax
bariHa. bamban OynumMpxarH 3MraryyounH snraH
OHOLUSIOrOOr  CamXpyynaH,  3MYUAM3HUA  36B
apreir COHrox Hb MoHrong ogoor ©onTon 4yxan
acyyanyyapbiH Har xaBa3p banHa.

Methods:

Cypanraar YnaaHbaatap XOTbiH LLactuHum
HIPIMXKUT IMHINTUAH epPeHXMM M3IC 3acfibiH TacarT
2000-2005 oHA X3BTaX 3MUnyyncaH HambariH
OynumpxavH gH3 OYPUMH 3MM3IMAN 6BYTEHYYOR,
USG, FNAB, TSH, T4,T3, fT4 GonoH Oycag apraap
ANraH OHOLLIOr00, SMYMIM33M XMUIANI3.

Results :

CypanraaHg HMMT N=154 eB4TeH xamparacaHbl
n=21 Hb 3p3r™a1, Nn=134 Hb >M3rTa1 Oannaa.
T2Ar33pnnH AyHOAX Hac Hb 35%10,3 Gannaa. Mac
3acan 3MYMAraar 92 eBYTeHA XMUCIH. DAr33puiH
10 Hb Bambawn Oyn4YMpXxarH K1MCTa OHOLLTOW DancaH
Hb 21-40 HaCHbl 3M3rT3M  eBYTeHyyn Oannaa.
YinaHxanH ayHaax 333nxyyH 13,4+0,5 mn GancaH
ba n=6 eB4yTeHn subtotal thyroidectomia mac
3acan aMumnr?3, xapuH n=4 eBuyTeHn  Ethanol
sclerotherapy xumn33. USG xsHantaH gop 6amban
OynuMpXxaH yrnaHxaH 3330XYYHUAT ypbadnnaH
TOLOPXOWIKX  OOTOPXM aryynaraxyyHbir copyynaH
3TAHOMbIM  333MXYYHWUIM  TypaBHbl HIMM3M  TIHUIX
XaMXK33r33p xmrx 30 cek Aapaa 3pryynsH copyyik
aBasB.

M>C 3acan aMYMAr33 XUUFACOH ©BYTeHYYASA,
M3C 3acibiH fapaa OambavH [faaBap AyTarofibiH
WKHX 1napy bancad 6on TSH / 9,6+0,6mlE/|
/ COVPTUMH apraap xaTaax 3MYWUAr33 XUWTACIH
OBYTOHYYOSL AyTar4fblH LMHX WN3pCaHrym /TSH
5,5%1,1mlE/I /.

AyrHanT:

bambanH xaBpapblH Oyc 3mraryyn  OosnoH
ANaHrysia yMnaHxamt SMraruiH yer 3pXTaH Xafranax
3MUNUNMS YP AYHTI DanHa.
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AHATAAX YXAAHBI TOKTOP OMJOBBIH BATIIPAJI
TOBY TAHUJILYVJITA

XyBb XYHUI Tanaapx M3pA33M30:

1. DUrKrH Hap: Ownpos
2. ©6pUNH Hap: BaTtrapan
3. Mapraxu: YnamMxnant aHaraax yxaaHbl XYHUN UX 3MY

4. BonoBCponbIH 33par: AHaraax yxaaHbl LOKTOP

AXnbIH Typlwinara:

1994-1997 Tycnax Garwl. Ynamxnant aHaraax yxaaHbl TaHxuM, AY[1C
2009 MMC-ninH AHaraax Yxaanbl Canbapt cyanaad, SMLUYNC-mnH

F'yHMa Mx Cypryynb Oaxb Teneenerd, XxamTbliH axuinaraaHbl 30xumuyynary
20M SMLLYWNC-mrH 3o4mH Mpodeccop

COHryynbT a)kun:

2011 MoHronbiH bre Banpap XepenreeH 3acybiH Xon000OHb! 3eBnex

2013 Bue banpap CaprasH 3acan CyananbiH MoHronbiH HUAMMASIMnH TapryyH
Bonoscpon:

1986 ©BepxaHran, ApBanxaap, 2-p 10 XUAMnMH OyHA Cypryynb

1986-1994 AYOC, xyHU 1x am4y, bGakanasBp

1994-1996 Pe3naeHTUNH Kypc, ynamxknanT aHaraax yxaaH, AY/JC

1994-1997 Tycnax Garw. Ynamxnant aHaraax yxaaHbl TaHxuM, AY[C

2002-2005 Cyanaa4 otoyTtaH, AnoH ynceiH N'ymma NC-mnH AHaraax YxaaHbl Ccypryyib
2005-2007 F'yima NC-g Spyyn MangummH LLUnHXNax YxaaHnel Marnctp

2007-2011 FyHma UC-g AHaraax Yxaanbl [loktop (PhD)

2011-2012 F'yHMa NC-nrH AHaraaxbiH Cypryynbf OOKTOPbIH Aapaax cyprant

X3BN3H HUMTAYYNC3H GyT33n:

“DHTepanb TIXI3NT eHOep HacTal X3BTPUMH OBTYTOHA NONanpeumHk 0a UavpbiH  XJIOPUAWMWH  HAIMIAT
OYTI3raXYYHUI y3yyNax snraaTtan yp Henee” KmtakaHTo AHaraax YxaaH Catryyn, 61(3)275-280, 2011/08.

“TapXxMHbl XapBanTblH XypL, YeUIH C3prasH 3acan” MoHronbliH AHaraax YxaaH Catryyn, 3(157) 83-91, 20112/10

“Physical Therapy Education in Mongolia” -Students’ Responses to a Questionnaire Survey about Rehabilitation
and Physical Therapy-J. Phys. Ther. Sci.24: 605-608, 2012.
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DIFFERENT EFFECTS OF POLAPREZINC AND ZINC
CHLORIDE ON ZINC SUPPLEMENTATION IN ELDERLY
BEDRIDDEN PATIENTS RECEIVING ENTERAL NUTRITION

Batgerel Oidov," Hironosuke Sakamoto,? Etsuo Kawada,?

Toyoho Morita,? Yoshio Ohyama,” Hiroshi Koyama* and Jun’ichi Tamura’

Aims: Thepurposes ofthis studywereto comparetheefects ofpolaprezincand zincchlorideon serum
zincand copper concentrations in elderlybedridden patients receiving enteral nutrition, and to examine
theefectsofpolaprezincon pres ureulcerhealing in thosepatients.

Methods: Seven elderlybedridden patients receiving enteral nutrition entered into a cros over study of
2-week treatment periods with polaprezincor zincchloride, separated bya 4-week washout period. Serum zincand

copper concentra- tions were compared between both treatment periods.
with pres ure ulcers were treated with polaprezinc for 8 weeks.

weekly using the PUSH tool 3.0.

Then, another fiveelderlypatients
The as es ment of pres ure ulcers was made

Results: After 2 weeks, polaprezinc significantly increased serum zinc concentrations, decreased serum
copper/zinc ratios, but did not change serum copper concentrations. Zinc chloride did not change these three

parameters.
ulcer area after 8 weeks.

Polaprezinc also produced a significant improve- ment in PUSH score and a reduction of 81% in

Conclusion: The eficiency of absorption of zinc from polaprezinc may be much higher than that from zinc

chloride in elderly bedridden patients receiving enteral nutrition.
pres ure ulcer healing in those patients. ( Kitakanto Med J

Polaprezincmayalso havea beneficial efect on
2011 ; 61:275~280)

Key words: polaprezinc, zinc supplementation, elderly, pres ure ulcer, enteral nutrition

Introduction Zinc,an essential trace element
in the human body,is known to serve as the active
center of approxi-mately 300 enzymes." Zinc
deficiency causes various pathological conditions
such as growth retardation,immunodeficiency,and
neurological degeneration.Zinc deficiency is typically
the result of inadequate dietary intake of zinc,the
recommended dietary allow-ance for zinc has been
presented for healthy individ-uals in the"Dietary
Reference Intakes for Japanese,2005"by the Japanese
Ministry of Health,Labor,and Welfare.? However,we
have recently reported that zinc deficiency is common
in elderly bedridden patients receiving long-term

enteral nutrition based on the recommended dietary
allowance,and that zinc deficiency may be associated
with increased suscepti-bility to infections in those
patients.>4 On the basis of the findings,we have
proposed that zinc preparations should be added to
the standard enteral formulas to prevent infectious
diseases in elderly bedridden patients.Ordinarily,zinc
preparations used for zinc therapy are inorganic
salts(e.g.,zinc  sulphate,zinc  picolinate,or  zinc
chloride)and organic compounds(e.g.,polaprezinc or
zinc gluconate).Previous studies have revealed the
different activities for zinc therapy between inorganic
salts and organic compounds.>®
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We carried out a randomized crossover study to
compare organic zinc compounds with inorganic zinc
salts,looking at whether there was a difference in
their effects on serum zinc and cupper concentrations
in elderly bedridden patients receiving long-term
stan-dard enteral nutrition.We used zinc chloride
as an inorganic salt and polaprezinc as an organic
com-pound.Polaprezinc [ N-(3-aminopropionyl)-L-
histidinato zinc ] ,a chelating compound of zinc ion
and L-carnosine,is commonly used in the treatment
of gastric ulcers in Japan.” In addition,we carried
out a pilot study to examine the therapeutic effects
of polapr-ezinc on pressure ulcer healing in elderly
bedridden patients receiving long-term standard
enteral nutrition because zinc is essential for the
wound-healing process.

Methods

The study was approved by the institutional ethics
committee of Ninosawa Hospital and performed in
accordance with the Declaration of Helsinki.We
obtained informed written consent from the patients
or the relatives if the patients had dementia or
communi-cation difficulties before participation.

Study 1
Subjects and Study Design

Seven elderly bedridden patients(4 men and
3 women;mean+SD age,84.3+5.5 years)receiving
long-term standard enteral nutrition were enrolled
in this study.All patients received standard enteral
nutrition consisting of a high-protein fluid with enri-
ched microelements(Meibaransu HP1.5;Meiji Diet-
aries Corporation,Tokyo,Japan).This formula pro-
vided nutrition containing 49.5g protein,24.4g fat,9.9
mg zinc,0.5mg copper,9.9mg iron with 1,000kcal per
660mL serving daily,fulfilling the"Dietary Reference
Intakes for Japanese,2005”.Patients were excluded
if they had hypogeusia,glossalgia,or pressure ulcers.
Other exclusion criteria were presence of acute
illness(e.qg.,infection)or chronic disease(e.g.,diabetes
mel-litus,peripheral vascular disease,autoimmune or
neo-plastic disorders).

This study was a crossover study of zinc chloride
and polaprezinc,which comprised a 2-week run-in
period and two treatment periods of 2 weeks duration
with a washout period of 4 weeks between two
treat-ments.After the run-in period,the patients were
randomized to receive zinc chloride or polaprezinc for
2 weeks.The drug doses were polaprezinc 150mg/day
(containing 34mg of zinc)or zinc chloride 70mg/day
(containing 34mg of zinc)during treatment period.
After a 4-week washout, patients receiving zinc chlo-

ride switched to polaprezinc,and vice versa.

Polaprezinc was purchased from Zeria Pharma-
ceutical  Co.,Ltd., Tokyo,Japan.Zinc  chloride was
purchased from Koso Chemical Co.,Ltd., Tokyo,Japan.

Blood Biochemistry

Blood samples were collected in the morning at
the beginning(baseline)and the end(week 2)of each
treatment period for serum zinc and copper concentra-
tions.Serum zinc concentrations were evaluated using
flame atomic absorption spectrometry.Serum copper
concentrations were determined by colorimetric assay.

Study 2
Subjects and Study Design

Five elderly bedridden patients (3 men and 2
women;mean+SD age,78.4+11.2 years) with pres-
sure ulcers were enrolled in this study.Two patients
had stage Ill ulcers,and three had stage IV ulcers
according to the National Pressure Ulcer Advisory Panel
staging system,2007.% All patients received standard
enteral nutrition consisting of a high-protein fluid
with enriched microelements(Meibaransu HP1.5;Meiji
Dietaries  Corporation,Tokyo,Japan).Patients  were
excluded if they had acute illness(e.g.,infection)
or chronic disease(e.g.,diabetes mellitus,peripheral
vascular disease,autoimmune or neoplastic disorders).

This study was designed to evaluate the therapeu-
tic effects of polaprezinc on pressure ulcer healing in
elderly bedridden patients receiving standard enteral
nutrition.The patients were given polaprezinc 150
mg/day during a treatment periods of 8 weeks.Pres-
sure ulcer care including patient repositioning sched-
ules,bed and mattress type and dressings were kept
constant during the 8-week treatment period and
according to standard hospital practice.

Pressure Ulcer Measurements

The assessment of pressure ulcers were made
weekly using the PUSH tool 3.0(Pressure Ulcer Scale
for Healing)throughout the 8-week treatment period.®
The PUSH tool was developed by the National Pres-
sure Ulcer Advisory Panel as a quick and reliable tool
to monitor the change in pressure ulcer status over
time.The PUSH tool has a sub-score for(a)surface
area (length x width),(b)exudate amount, and(c)
tissue type.The sub-scores were then added together
to give a PUSH total score on a scale of O(completely
healed) to 17(greatest severity).A comparison of total
scores measured over time provided an indication of
the improvement or deterioration in pressure ulcer
healing.
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Blood Biochemistry

bBiochemical data were collected in the morning
at weeks O(baseline),4,and 8 of the treatment period.
Blood measurements included hemoglobin,lymphocyte
counts,and  serum  concentrations  of  total
protein,albumin,pre-albumin,transferrin,zinc,cop-
per,total cholesterol,and C-reactive protein.

Statistical Analysis

Data are presented as mean=+SD.Comparisons
of  between-treatment and  within-treatment
quantita-tive variables were performed using paired
Student t-test.Changes in PUSH score,pressure ulcer
area,and biochemical parameters from baseline to
8-week follow-up were analyzed using analysis of
variance(ANOVA)for repeated measures followed
by the Dunnett post hoc tests.A P value of <0.05
was regarded as significant.All statistical analyses
were performed with SPSS 17.0 for Windows(SPSS
Inc.,Chicago,IL,USA).

Results
Study 1

The underlying diseases of the 7 elderly
bedridden patients included disuse syndrome for 5
patients(72%),cerebral infarction for one(14%),and
subara-chnoid hemorrhage for one(14%).The mean
baseline biochemical data were hemoglobin,12.5£2.5
g/dL;total protein,6.2+0.4 g/dL;albumin,3.3+0.3
g/dL;total cholesterol,154+41mg/dL;and C-reactive
protein,1.1+1.2mg/dL.Figure 1 shows the changes in
the serum concen-trations of zinc and copper,and
serum copper/zinc ratio during the 2-week treatment
period with polapr-ezinc(closed circle,n=7)or zinc
chloride(open circle,n=7).There were no statistically
significant differ-ences between both treatments for
any of serum concen-trations of zinc and copper,and
serum copper/zinc ratios at baseline.Serum zinc
concentrations at baseline were below the lower
limit of the normal range(65-110ug/dL).Serum zinc
concentrations sig-nificantly increased from 53.7+8.7
to 69.6%14.3ug/dL during the treatment period with
polaprezinc(P <0.05),but they did not change during
the treatment period with zinc chloride.The percentage
increase in serum zinc concentrations during the
treatment period with polaprezinc was 30%,which
was greater than during the treatment period with
zinc chloride(15%)but not statistically significant.
An increase of >5%occurred in 7/7 patients(100%)
during the treatment period with polaprezinc but in

only 4/7(57% )during the treatment period with zinc
chloride(P = 0.0507,Fisher’s exact test).Serum copper
concentrations did not change during both treatment
periods.We also calculated serum copper/zinc ratio
because copper and zinc interact during intestinal
absorption.Serum copper/zinc ratios significantly
decreased from 1.75+0.39 to 1.28+0.34 during the
treatment period with polaprezinc(P < 0.05),but they
did not change during the treatment period with zinc
chloride.

Serum Zn (ug/dL)

233888 3
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Fig.1 Changes in the serum concentrations of zinc and
copper,and serum copper/zinc ratios during the 2-week treatment
period with polaprezinc(closed circle)or zinc chloride(open circle).
Data are presented as mean+SD. *P<0.05 vs.baseline.The shaded
area represents the normal range for serum concentration of
zinc(65-110ug/dL)or copper(68-128ug/dL),or serum copper/zinc
ratio (<1.5).
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Fig.2 Changes in pressure ulcer severity as measured by the
PUSH score and ulcer area during the 8-week treatment period with

polaprezinc.Data are presented as mean=SD.*P<0.05 vs.baseline

Week 0

Week 4

Fig.3 An example of complete wound closure of stage IV
ulcer in a patient at weeks 0,4,and 8 during the treatment period
with polaprezinc,respectively.

Table 1 Changes in biochemical parameters during the 8-week treatment period with polaprezinc

Parameter Baseline Week 4 Week 8
Hemoglobin (g/dL) 10.5+1.4 103%1.7 1024 1.6
Lymphocyte (/mm?) 1,7902670 2,2304-870 1,8904750
Albumin (g/dL) 3.020.5 3.0%0.5 31205
Pre-albumin (g/dL) 17.4+33 18.0+4.3 214475
Transferrin (mg/dL) 193.8443.5 189.8444.4 193.2+44.1
Zinc (gg/dL) 47.4%7.0 78.4%12.0* 92.24£9.9%*
Copper (zg/dL) 141.2414.0 124.0£19.5 96.0£27.1%
Cu/Zn ratio 31407 1.6£0.4* 1.1:£0.3**
Total cholesterol (mg/dL) 161+21 165+15 170422
C-reactive protein (mg/dL) 26+27 23+1.8 2.1%+1.1

Data are presented as mean=£SD.
*P<0.01 vs. baseline. **P<0.001 vs. baseline.

Study 2

Figure 2 shows the changes in pressure ulcer
severity as measured by the PUSH score and ulcer
area during the 8-week treatment period with
polaprezinc.There was a significant improvement in

PUSH score from 11.8+2.6 at baseline to 6.4+4.4 at
week 8(P < 0.05).Ulcer area also significantly reduced
from 10.3%11.2cm? at baseline to 2.0£2.3cm? at week
8,which is a reduction of 81% (P <0.05).An example
of complete wound closure of stage IV ulcer is
depicted in Figure 3.
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Table 1 shows the changes in biochemical
parame-ters during the 8-week treatment period with
polapr-ezinc.Serum zinc concentrations significantly
in-creased from 47.4+7.0ug/dL at baseline to
78.4%+12.0pg/dL at week 4(P <0.01)and 92.2+9.9ug/
dL at week 8(P <0.001).Serum copper concentrations
significantly decreased from 141.2+14.0pg/dL at
baseline to 96.0+27.1yg/dL at week 8(P<0.01).
Serum copper /zinc ratios significantly decreased from
3.1£0.7 at baseline to 1.6+0.4 at week 4(P <0.01)and
1.1£0.3 at week 8(P<0.001).There were no signifi-
cant changes in hemoglobin,lymphocyte count,and
serum concentrations of total protein,albumin,pre-
albumin,transferring,total cholesterol,and C-reactive
protein.

Discussion

Effects of Polaprezinc on Serum Zinc
Concentra-tions

This study demonstrated that serum zinc concen-
trations significantly increased during the 2-week
treat-ment with polaprezinc but they did not change
during the treatment with zinc chloride. The percentage
increase in serum zinc concentrations tended to be
greater during the treatment with polaprezinc than
during the treatment with zinc chloride.These find-
ings suggest that the efficiency of absorption of zinc
from an organic zinc compound,polaprezinc may
be much higher than that from an inorganic zinc
salt,zinc chloride.Zinc is mainly absorbed in the small
intes-tine,especially the duodenum and proximal je-
junum.’*™ Zinc first binds to the apical membrane of
the small intestinal cell,is transported into the cell,and
then secreted into the blood.” Two mechanisms are
proposed to account for zinc absorption in the small
intestine.” One mechanism is an active trans-port
process that zinc is absorbed from the small intestinal
mucosa as organic compounds,composed of zinc
and carriers such as citric acid,picric acid,amino acids
such as histidine and cysteine,and a low-molecular
weight metal-binding protein,metalloth-ionein.The
other mechanism is a passive transport process that
zinc ion itself is absorbed from the blush border of
the small intestinal mucosa.We speculate that the
different effects of polaprezinc and zinc chlo-ride
on serum zinc concentrations may be related to the
mechanisms responsible for zinc absorption.Polapr-
ezinc comprises zinc and L-carnosine as mentioned
above.lt has been known that L-carnosine exerts a
remarkable enhancing effect on zinc uptake.®

Effects of Polaprezinc on Serum Copper
Concentrations

In this study,serum copper concentrations did
not during the short-term(2-week)treatment periods
with any of polaprezinc and zinc chloride.During the
long-term(8-week)treatment with polaprezinc,serum
copper concentrations significantly decreased but
were within the normal range(68-128ug/dL).It has
been well known that copper and zinc interact during
intes-tinal absorption,resulting in a decreased uptake
of copper."*™ The competitive interaction of copper
and zinc is mediated by intracellular metallothioneins
at the brush border of the small intestine.®” In the
presence of zinc deficiency,absorption of copper is
enhanced.”®™ As a result,a reduced serum zinc con-
centration, and an elevated serum copper concentra-
tion(over 120ug/dL),and elevated serum copper/zinc
ratio(1.5 or higher)are noted in the presence of zinc
deficiency.” Thus,serum copper concentrations and
serum copper/zinc ratios can be used as reference
information for diagnosing zinc deficiency.In this
study,serum copper/zinc ratios were over 15 at
baseline,but they were normalized during the treat-
ment period with polaprezinc.

Effects of Polaprezinc on Pressure Ulcer
Healing

Pressure ulcers are common in frail or
bedridden elderly people and are associated with
increased mor-tality and decreased quality of
life.2%-22  Malnutrition,inadequate protein or poor
energy intake and recent weight loss have been
identified as independent risk factors for the
development of pressure ulcers.% Wound healing
is a complex process involving three stages of
inflammation, proliferation,and maturation that
occur on a continuum from injury to healing.? On a
cellular level,zinc is necessary for deoxyribonu-cleic
acid(DNA)synthesis and replication,and there-fore
is essential for growth.” Zinc plays a central role in
the proliferation of inflammatory cells and modu-
lates cutaneous inflammation.?® Throughout the pro-
liferation and maturation phases,zinc is required
for collagen synthesis.Zinc is also necessary for the
proliferation of fibroblasts and keratinocytes and
quickens the process of re-epithelialisation,while
strengthening the wound.?”?® Thus,zinc has been
shown to play a significant part in the wound-
healing process,but the evidence regarding zinc
supplementa-tion is generally inconclusive.Our pilot
study demonstrated that the 8-week treatment with
an organic zinc compound,polaprezinc significantly
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im-proved the PUSH score and ulcer area in elderly

bedridden patients

receiving long-term standard

enter-al nutrition,and suggested that polaprezinc had
a beneficial effect on pressure ulcer healing.These
results need to be confirmed in a randomized controlled
trial.In conclusion,the efficiency of absorption of zinc
from polaprezinc may be much higher than that from
zinc chloride in elderly bedridden patients receiving
long-term standard enteral nutrition.Polaprezinc may
also have a beneficial effect on pressure ulcer healing
in those patients.
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GRP78 INDUCED BY ESTROGEN PLAYS A ROLE IN THE

CHEMOSENSITIVITY OF ENDOMETRIAL CANCER*

Baigalimaa Luvsandagva, Kazuto Nakamura **, Yoshikazu Kitahara, Hiroshi Aoki,
Tomomi Murata, Sadatomo lkeda, Takashi Minegishi

Department of Obstetrics and Gynecology, Gunma University, 3-39-22 Showamachi Maebashi, Gunma 371-8511, Japan

abstract

Objective. Molecular chaperone 78 kDa glucose-regulated protein (GRP78) is a residential protein
in the endoplasmic reticulum (ER) that is induced by an unfolded-protein response triggered under
many kinds of stress against a cell. GRP78 is also known to act as an anti-apoptotic factor by
protecting ER-stress- induced cell death. In this study, we examined the significance of GRP78 expression
in endometrial cancer.

Methods. Tissue samples obtained from patients with a diagnosis of enodometrial cancer were
subjected to immunohistochemistry and RT-PCR to determine protein and mRNA expression levels of GRP78

and estro- gen receptor . We used Western blot and RT-PCR to examine whether estrogen induced
GRP78 expression in cancer cell lines. Western blots and MTT assays of GRP78 siRNA transfected Ishikawa
and HHUA cells were used to demonstrate whether GRP78 is involved in chemoresistence.

Results. GRP78 was highly expressed in well and moderately differentiated endometrial carcinoma.
Estrogen induced GRP78 expression, which was correlated with cell viability and resistance to paclitaxel
and cisplatin. Western blot analysis indicated that active caspase-3 and the 85-kDa protein poly (ADP-
ribose) polymerase (PARP) were increased by incubation with either paclitaxel or cisplatin, suggesting that

the apoptotic pathway was involved in cancer-drug-induced cell death.

Conclusions. These

results may open up a novel therapeutic strategy for endometrial cancer:

namely, the targeting of GRP78 to sensitize the tumor cell to chemotherapy.

Keywords: Endometrial cancer GRP78 Estrogen Molecular chaperone

Introduction

Glucose-regulated protein 78 (GRP78), also
called the immuno- globulin heavy-chain-binding
protein, is one of the molecular chaper- ones in the
endoplasmic reticulum (ER). A number of studies
have found that GRP78 can be induced by different
kinds of environmental and physiological stress,
as a result of which the ER function is dis- turbed
and unfolded protein is accumulated inside cells [1].
GRP78 plays an important role in helping newly
synthesized proteins fold and assemble properly in
order to inhibit intra- or intermolecular ag- gregation.
Otherwise, premature proteins would be retained
and ac- cumulated in the ER, and cell death would
eventually be induced [2].

In breast cancer cells, the protein level of
GRP78 is markedly in- creased [3,4]. The hypothesis

that this phenomenon aids in cancer cell survival is
quite reasonable, since the poor constitution of the
tumor vasculature, resulting in a lack of nutrients
and  oxygen, would activate the transcription of
the GRP78 promoter to respond to cell stress [5].
In that regard, an elevated GRP78 level is an impor-
tant factor helping cancer cells protect against
adverse conditions. In fact, the GRP78 protein level
in cancer cells has been reported to cor- relate with
malignancy, metastasis, and drug resistance [6—8].
For in- stance, fibrosarcoma cells in which the GRP78
protein level was suppressed by transfection of the
GRP78 antisense vector could not form tumors when
these cells were injected into mice [9]. Further-
more, in gastric cancer, the GRP78 protein
level at the original tumor site was found to be
associated with increased lymph node metastasis and
poor prognosis [10].

* Grant Support: This work was supported by Grants-in-Aid for Scientific Research from the Ministry of Education, Culture, Sports, Science, and Technology
of Japan (MEXT) and by Initiatives for Attractive Education in Graduate Schools from MEXT.

** Corresponding author. Fax: + 81 27 220 8443.

E-mail address: nkazuto@med.gunma-u.ac.jp (K. Nakamura).
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Endometrial carcinoma is one of the most
common gynecological malignant tumors in Western
Europe and North America [11,12]. It is well known
that a majority of endometrial carcinomas express
es- trogen receptors and that their proliferation is
dependent on estrogen to some extent. One prognostic
factor is the degree of tumor differen- tiation: well
differentiated (G1), moderately differentiated (G2),
or poorly differentiated (G3). Well differentiated
tumors tend not to progress to deep myometrial
invasion or spread to distant sites. On the other hand,
poorly differentiated tumors behave in the opposite
way, demonstrating deep myometrial invasion, lymph
node involve- ment, and distant metastasis [13].
Currently, little is known about the significance of
GRP78 expression in human endometrial cancer. As
far as biological markers go, only elevated levels
of heat shock proteins have been implicated as being
linked to carcinogenesis [14]. Thus, in this study, we
aimed to evaluate whether targeting of GRP78 has a
therapeutic effect based on the reduction of stress
response in cancer cells.

Materials and methods

Hormones and reagents

17B-Estradiol, DMEM  /Ham's  nutrient
mixture F-12 (1:1, vol/vol), DMEM (with phenol
red), and 1,3-bis(4-hydroxyphenyl)-4-methyl-5-
[4-(2-piperidinulethoxy)phenol]-1H-pyrazole
dihydrochloride (MPP) were purchased from Sigma
Chemical. (St. Louis, MO). DMEM (without phenol
red) was also purchased from Invitrogen. (Carlsbad,
CA). Genta- micin sulfate, Geneticin®, and newborn
calf serum (NCS) were purchased from Invitrogen. An
RNA labeling kit and nucleic acid detection kit were
purchased from  Roche Diagnostics (Mannheim,
Germany). Paclitaxel and cisplatin were purchased
from Wako Pure Chemical Industries (Osaka,
Japan) and received as sterile lyophilized powders. A
methyl thia- zolyl tetrazolium (MTT) assay kit was
purchased from Dojindo Labs, Tokyo, Japan.

Cell lines and culture conditions

Ishikawa cells were maintained in DMEM
supplemented with 10% fetal bovine serum and 50
pg/pl gentamicin sulfate. HHUA and KLE cells were
maintained in nutrient mixture F-12 Ham's medium
sup- plemented with 10% FBS. HEC-1A cells were
maintained in McCoy's

5A medium supplemented with 10% FBS. The
medium was changed to phenol red-free DMEM /F12
containing 5% FBS for the hormonal experiments.

Western blot analysis

Cancer cells were lysed in lysis buffer (pH
7.4, 20 mM Hepes, 5 mM EDTA, 150 mM Nadl,
protease complete inhibitor). The lysate (40 upg)
was then resolved on sodium dodecyl sulfate gels
and electrophoretically transferred to a polyvinylidene
difluoride membrane. After blocking, ex- pressions of
ERa, GRP78, caspase-3, PARP, and [ actin were
respectively determined with rabbit anti-ERa antibody
(1:200), rabbit anti-GRP78 antibody (1:500) (Santa
Cruz Biotechnology, Santa Cruz, CA), mouse anti-
caspase-3 (1:1,000), rabbit anti-PARP (1:500), mouse
anti-B actin antibody (1:1,000) and  horseradish
peroxidase-conjugated goat anti- rabbit or mouse
IgG antibody (1:1,000) (Bio-Rad Laboratories,
Hercules, CA, USA) The proteins were finally visualized
using enhanced chemilumi- nescence (Immobilon
Western; Millipore, Billerica, MA). Luminescence
was quantified by scanning the films with a CCD
camera and analyzing the digitized data with the
NIH Image 1.60 computer program.

SIRNA transfection

The sequences of the siRNA  against
human GRP78 we used are as follows: GRP78-1,
5'-GGAGCGCAUUGAUACUAGA-3'; GRP78-2, 5'-
CAGAUGAAGCUGUAGCGUA-3; siCont, Silencer
Negative Control; siGAPDH, (Ambion, Austin, TX).
Ishikawa and HHUA cells were plated for 24 h to
approximately 50% confluence, and were transfected
with

50 nM siRNA using lipofectamine RNAIMAX
(Ambion). The trans- fected cells were subjected to
Western blotting, RT-PCR, and MTT assay.

Immunohistochemistry

For the immunohistochemical study, we used
endometrial cancer tissue excised from women who
had undergone surgery. This study was conducted
according to the ethical guidelines of Gunma Univer-
sity and approved by the Institutional Review
Board of Gunma

University. The tumor tissue was fixed in 7.8%
formalin and embed- ded in paraffin. Sections of
tumor were taken from the paraffin- embedded tissue
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and stained with either goat anti-GRP78 polyclonal
IgG diluted 1:200 (Santa Cruz Biotechnology) or anti-
ERa polyclonal IgG diluted 1:200 (DAKO, Carpentaria,
CA). The primary antibody binding was detected
through  biotin-conjugated rabbit anti-goat IgG
antibody (Histofine SAB- PO Kit, Nichirei, Tokyo,
Japan).

RNA isolation and quantitative RT-PCR

RNAs were isolated from endometrial cancer
cell lines and from pri- mary resected endometrial
adenocarcinoma tissue. The carcinoma por- tions
of endometrial adenocarcinoma tissue specimens
obtained from

28 endometrial adenocarcinoma patients at
Gunma University Hospital were excised. Tissue
specimens were handled according to the rules of
the local ethics committee. RNA was isolated from
them following the manufacturer's protocol. The final
RNA pellet was dissolved in diethylpyrocarbonate-
treated H20. Total RNA was quantified by mea-
suring the absorbance of samples at 260 nm. The
isolated RNAs (2 ug of each sample) were treated with
DNasel (Invitrogen) to eliminate re- sidual genomic
DNA. These samples were then reverse-transcribed
using oligo (dT)12—18 primer, deoxynucleoside
triphosphate  mix, and SuperScript Il reverse
transcriptase (Invitrogen). Additionally, the sam- ples
were incubated with RNaseH to remove RNA, and
the resulting cDNAs were then diluted to 100 pl with
distilled water. Each quantita- tive PCR consisted of
5 pl of cDNA template, 12.5 pl of SYBR Green real-
time PCR master mix (Toyobo, Osaka, Japan), and
0.2 pyl of 50 uM forward and reverse primers in a
final volume of 25 pl. For human GRP78, the primer
sequences were 5'-ACCTCCAACCCCGAGAACA-3'
(forward) and 5'-TTCAACCACCTTGAACGGC-3'
(reverse). For human ERa, the primer sequences were
5'-GCTCTCTTTCCCCCTTGCTATGTT-3" (forward) and
5'-GGGTCATTGGCTAACACAGACATC-3' (reverse).
For human GAPDH, the primer sequences were
5'-AATTCCATGGCACCGT- CAAG-3' (forward) and
5'-GGTGAAGACGCCAGTGGACT-3"  (reverse). The
reactions were carried out on an ABI PRISM 7000
sequence detec- tion system (Applied Biosystems,
Foster City, CA) for 40 cycles (95 °C for 15 sec, 60
°C for 1 min) after an initial 1 min of incubation at 95
°C. The fold change in the expression of each gene
was calculated using the standard curve method,
with GAPDH as an internal control.

MTT assay

MTT assay were used to assess the number of
viable cells. The MTT assay were performed according
to the manufacturer's instructions. Cells were plated
at a density of 2 4104 cells/well in 96-well plates.
Cells were then treated with 100 nM paclitaxel and
20 uM cisplatin for 48 h. At the end of various
treatments, 10 pl of a cell-counting so- lution (WST-
8, Dojindo Labs, Tokyo, Japan) was added. The
absor- bance was measured at a wavelength
of 450—650 nm using a microtiter plate reader
(Becton Dickinson, Franklin Lakes, NJ).

Data analysis

The data represent the means = SEs from at
least three indepen- dent experiments.

Comparisons between groups were performed
by Wilcoxon's test. The significance of the differences
between the mean values of the control group and
those of each treated group were determined by
Dunnett's multiple-comparison test. A value of P b
0.05 was considered significant.

Results
Expression of GRP78 in endometrial cancer

As a first step, immunohistochemistry was
carried out on endome- trial carcinoma to confirm
the  expression of ERa and  GRP78 protein.
Endometrial carcinoma samples, diagnosed as well
(G1), moderately (G2), or poorly differentiated
(G3) adenocarcinoma, were obtained from patients
who had undergone surgery at Gunma University
Hos- pital with their consent. As shown in Fig. 1, ERa
was observed mainly in the nucleus, whereas GRP78
protein was diffusely stained in the cytoplasm.
Furthermore, GRP78 protein was expressed
coordinately with ERa protein expression, especially
in Gl and G2 endometrial carcinoma. These
results were reconfirmed by quantitative RT-PCR
experiments, which indicated that both GRP78 and
ERa mRNA levels were significantly higher in G1 and
G2 endometrial carcinoma than in G3 endometrial
carcinoma (Table 1).

Endometrial cancer cell line experiments

Cancer cell lines were utilized for further
experiments to elucidate the roles of GRP 78
expression in endometrial cancer cells. Thus, we
tested the expression of both ERa and GRP 78 in
cell lines derived from well, moderately, and poorly
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differentiated endometrial carcino- ma. As was the
case with the tissue from endometrial carcinomas,
Ishi- kawa and HHUA cells, that were established
from  well-differentiated endometrial carcinoma
demonstrated higher ERa and GRP78 protein levels
than KLE cells did (Fig. 2). Since it is generally accepted
that estro- gen is a key factor in the progression
of endometrial cancer, and especially estrogen
receptor-positive cancer, we examined the effect
of estrogen on GRP78 expression in Ishikawa cells.
The results demon- strated that estradiol significantly
induced GRP78 in comparison to the control (Fig.
2C). This finding was supported by the result
that MPP, an ERa-specific antagonist, abolished ER-
mediated GRP78 induc- tion (Fig. 2F). Subsequently,
siGRP78 transfection experiments were undertaken
to address whether or not GRP78 expression was
involved in cell proliferation in Ishikawa cells.
The suppression of GRP78 expression substantially

Neg.Cont

decreased cell proliferation without affecting ERa
expression levels (Fig. 3), confirming that GRP78 is
one of the key factors for tumor cell proliferation.

Table 1. Expression of GRP78 and ERa mRNA in endometrial

adenocarcinoma.

Grade Cases ERQ/GAPDH GRP78 /GAPDH
G1 12 0.13 £ 0.04 0.16 = 0.021
G2 7 0.10 = 0.06 0.13 £ 0.028
G3 9 0.02 £ 0.009* 0.07 = 0.021*

We obtained endometrial carcinoma tissues from patients who had
undergone surgery at Gunma University Hospital. The carcinoma
portions were excised, and RNAs were isolated. ERa and GRP78
mMRNA levels were measured using quantitative RT-PCR as de-
scribed in Materials and methods. GAPDH mRNA levels were
quantitated as an internal control. The amounts of ERa and
GRP78  mRNA were respectively divided by the amounts of

GAPDH mRNA. Data represent the means + SEM of indicated
cases in the table. *, Decreases in the expression levels of ERa and
GRP78 mMRNA in G3 compared to those in G1 and G2 cancers,
P b 0.05.

Fig. 1. Detection of ERa and GRP78 protein in endometrial adenocarcinoma. We used tissue samples of well differentiated (G1),
moderately differentiated (G2), and poorly differ- entiated (G3) endometrial carcinoma, as well as samples of normal endometrium, for the
immunohistochemical study. The tissues were fixed in formalin and embedded in paraffin. Sections were taken from the paraffin-embedded
tissue and stained with anti-ERa diluted 1:200 or anti-GRP78 diluted 1:200. Primary antibody binding was detected through a biotin-conjugated
second antibody. Top panels, the control using goat polyclonal IgG (diluted 1:200); middle panels, stained with anti-ER; bottom panels,
attained with anti- GRP78. Magnification x 20. Insets represent higher magnification of adenocarcinoma illustrating immunocytochemistry

for each respective protein. Magnification x 40.
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Fig. 2. GRP78 expression levels in endometrial cancer cell lines. A, Cells were cultured, harvested, solubilized in detergent, and resolved
by 7.5% reducing SDS-PAGE as described in Ma- terials and methods. After being transferred to a PVDF membrane, each sample was
confirmed with anti-ERa, anti-GRP78, or anti-B-actin antibody. The detection of B-actin protein served as a loading control. The blot is
representative of three independent experiments. B, The levels of ERa and GRP78 protein expression were quantified by scanning the
films obtained from Western blotting, and digitized data were analyzed with the NIH Image 1.60 software program. The digitized data of
each protein of Ishikawa cells were taken as a ratio of 1. Data represent the means + SEMs of three independent experiments. *, Decrease
from Ishikawa cell, P b 0.05. C, Ishikawa cells were incubated with or without estradiol (10 nM), and cells were harvested at the indicated
time for Western blotting as described in Fig. 2. The detection of B-actin protein served as a loading control. The blot is representative of
three independent experiments. D, GRP78 mRNA levels were measured at 24-h intervals using quantitative RT-PCR after estradiol (10
nM) treatment as described in Materials and methods. Data were normalized for the GAPDH mRNA level in each sample. Data represent
the means + SEMs of five independent experiments. *, Increase from E2 (=) of the respective phase, P b 0.05. E, The levels of GRP78
protein expression were quantified by scanning the films obtained from Western blotting, and digitized data were analyzed with the NIH
Image 1.60 software program. The digitized data of each group at day 0 were taken as a ratio of 1. Data represent the means + SEMs of
three independent experiments. *, Increase from E2 (-) of the respective phase, P b 0.05. F, Dose- related effect of ER antagonist MPP on
GRP78 protein. Ishikawa cells were cultured for 24 h and then cultured with estradiol and increasing concentrations of MPP for 72 h. Levels
of GRP78 protein were measured using Western blot analysis as described in Materials and methods. The detection of -actin protein served
as a loading control. The blot is representative of three independent experiments. G, The levels of GRP78 protein expression under MPP
treatment were quantified by scanning the films from Western blotting, and digitized data were analyzed with NIH Image 1.60 software. The
results represent the means + SEMs of three experiments. *, Decrease from the treatment group with E2 10 nM and MPP 0 nM, P b 0.01.
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GRP78 is involved in chemoresistance in Ishikawa
cells

It is quite well documented that chemotherapy
improves survival in advanced or recurrent endometrial
cancer patients [15,16]. In com- bination chemotherapy
for endometrial cancer, cisplatin  coupled with
paclitaxel is one of the most effective treatment
regimens. Therefore, we examined the sensitivity
of Ishikawa cells and HHUA cells to each of these
two drugs. The results shown in Fig. 4 demon-

UM cisplatin. In contrast, HHUA cells were reduced to
54% viability with 100 nM paclitaxel and 82% with

20 uM cisplatin, suggesting that HHUA cells are
more resistant to cis- platin than Ishikawa cells, at
least in in vitro settings. To explore the function of
GRP78 in the chemoresistance of well differentiated
endo- metrial cancer, siGRP78 was transfected into
Ishikawa cells as well as HHUA cells. As estrogen is one
of the proliferative factors for well- differentiated
endometrial cancer, cell viability in both Ishikawa and
HHUA cells increased up to 115 % compared to cells

strate reductions in the viability of Ishikawa cells

to 62% with 100 nM paclitaxel and 67% with 20 without estrogen treatment.
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Fig. 3. GRP78 involves the proliferation of Ishikawa cells. A, Ishikawa cells were transfected with 50 nM of siRNA (control, GRP78-1 or
GRP78-2). Cells were harvested 48 h after transfection to determine knockdown of GRP78 protein using Western blot analysis as described
in Materials and methods. After being transferred to a PVDF membrane, each sam- ple was confirmed with either anti-GRP78 or anti-B actin
antibody. The detection of B-actin protein served as a loading control. The blot is representative of three independent experiments. B, The
levels of GRP78 protein expression were quantified by scanning the films obtained from Western blotting, and digitized data were analyzed
with the NIH Image 1.60 software program. Data represent the means + SEMs of three independent experiments. *, Decrease from siCont,
P b 0.05. C, At 48 h after transfection, quantitative RT-PCR was used to measure GRP78 mRNA levels in cells as described in Materials
and methods. Data were normalized for GAPDH mRNA levels in each sample. Data represent the means + SEMs of three independent
experiments. *, Decrease from SiCont, P b 0.01. D, Ishikawa cells were transfected with 50 nM of either SiCont or SiGRP78-1 at 0 h, and
cell proliferation was monitored at 24-h intervals using MTT assay. *, Decrease from SiCont of respective phase, P b 0.05. E, Ishikawa cells
were transfected with 50 nM of SiCont or Si GRP78-1. Cells were harvested 48 h after transfection to examine whether or not SiGRP78-1
transfection affected ERa protein expression using Western blot analysis. The blot is representative of three independent experiments. F,
Expression levels of GRP78 and ERa protein were quantified by scanning the films from Western blotting, and digitized data were analyzed
using NIH Image 1.60 software. The digitized data of nontrans were taken as a ratio of 1. Results represent the means + SEMs of three
independent experiments.

* Decrease from SiCont, P b 0.05.
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Fig. 4. GRP78 plays a role in chemosensitivity to paclitaxel or cisplatin in endometrial cancer cell lines. Ishikawa cells and HHUA cells were
transfected by siRNA and simultaneously treated by paclitaxel (100 nM) or cisplatin (20 uM) with or without estradiol (10 nM) as described
in Materials and methods. After 48-h incubation of the drug, cell viability was determined by MTT assay. Results represent the means +
SEMs of six independent experiments. *, Decrease from SiCont, P b 0.01. **, Decrease from SiCont, P b 0.05. ], Decrease from SiCont +
either paclitaxel or cisplatin, P b 0.05. {], Decrease from SiCont + paclitaxel with estrogen to SIGRP78 + paclitaxel with estrogen, P b 0.05.

However, knock-down of the GRP78 protein
level abol- ished the estrogen effect and decreased
cell viability to about 80 % of siCont. Whereas a
considerably high portion of cell viability was re- duced
in siGRP78 transfection alone, the reduction in GRP78
protein level by siGRP78 transfection substantially
enhanced chemosensitiv- ity to paclitaxel in both
cell lines; reductions in cell viability from

66.2% to 53.3% in Ishikawa cells and from
65.1% to 49.3% in HHUA cells were seen, even
with estrogen treatment. Similarly, the reduc- tion of
the GRP78 protein level in the presence of cisplatin
caused a decline in viability from 68.6% to 60.6%
in estrogen-treated Ishikawa cells. The efficacy of
cisplatin was less pronounced in estrogen- treated
HHUA cells, with a reduction of cell viability from
86.9% to 74.8%.

Cisplatin is associated with the formation of
DNA cross links to cause G1 arrest [17]. In contrast,
paclitaxel hampers the stabilization of microtubules
[18]. Ultimately, cisplatin as well as paclitaxel led to
the activation of apoptotic cell death in tumor cells.
Hence, to confirm that the knockdown of GRP78
protein enhanced apoptotic cell death, cleaved
caspase-3 and PARP were detected by Western
blotting in the presence of either paclitaxel or cisplatin
(Fig. 5). These results dem- onstrated that Ishikawa
cells with reduced GRP78 protein levels were more
sensitized to chemotherapeutic drug  treatment
than those with usual GRP78 protein levels.



2013.V cap 99
Discussion Combination chemotherapy has been recognized
N the oresent  study, we examined as a standard treatment, especially in advanced-
GRP78 mRNA and protein Ieve’Is in endometrial ~ >129¢ (sta‘ges lIl-IV) cancers [19.]' Even though recent
carcinoma, using quantitative RT-PCR and im- progress in cancer.drugs has mproved the prog-
munohistochemistry, ~respectively. We found that nosis of endometrial cancer patients, the response

both the  mRNA levels and the protein levels of
GRP78 were highly expressed in well-differentiated
endometrioid carcinoma.  Our  results showed
that Ishikawa cells, an endometrial cancer cell
line derived from well differentiated endometrioid
carcinoma, rapidly  proliferated with high-level
expression of GRP78 induced by estrogen. Further-
more, the expression level of GRP78 in the cancer
cells was correlated with cancer drug sensitivity,
suggesting that GRP78 is a key factor protecting
cancer cells from cancer drug-induced apoptosis.
These re- sults introduce the possibility of a future
endometrial cancer therapy targeting GRP78 in the
ER.

siCont + paclitaxel
Oh 6h 12h24h36h 48h

GRP78 " wme s s -.'
cleaved anp
Casp-3 o D =
cleaved

PARP _ - — — —
B-actin  ——

siCont + cisplatin
T —

GRP78
cleaved A ; -
Casp-3 -
cleaved

PARP e e -
B-actin - —————

rate is still not high [20—22]. Based on the distinctive
clinical and histological patterns of tumorigenesis,
there are two subtypes of endometrial carcinoma,
type | and type Il [23,24]. In contrast to type |l
tumors, G1and G2 type | tumors, accounting for a
large percentage of cases of that type, represent
an endometrioid histology that is highly associated
with estrogen receptor expression [25—27]. Thus, in
this study, we ex- amined the correlations among
estrogen receptor expression, GRP78 expression, and
tumor differentiation in endometrioid carcinoma
(Fig. 1and Table 1). As was previously reported [28],
estrogen recep- tors were significantly detected in
G1 and G2 tumors in both immu- nohistochemical
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Fig. 5. Knockdown of GRP78 increases apoptosis induced by paclitaxel or cisplatin in Ishikawa cells. Ishikawa cells were transfected with
siControl or siGRP78-1. At 24 h after trans- fection, paclitaxel (100 nM) or cisplatin (20 pM) was added to the culture medium, and cells
were harvested at the times indicated to detect GRP78, cleaved caspase-3, and PARP expression using Western blot analysis as described
in Materials and methods. The detection of 3-actin protein served as a loading control. The blot is representative of three in- dependent

experiments.



100 LUVHXITIX YXAAH TAHVH M3O3XYWH “OOPHO OAXMHbI YAAMXKIANT AHATAAX YXAAH" COTTYYN

analysis and  quantitative RT-PCR. Interestingly,
GRP78 was also coordinately expressed with estrogen
receptor ex- pression. A previous paper analyzing the
5'-untranslated region of the human GRP78 gene
showed a half-site of estrogen-responsive el- ements
(ERE1/2s) [29,30]. Insome cases, estrogen can bind
to the ERE1/2s to elicit its physiological functions
[31,32]. Considering that G1 and G2 endometrioid
carcinomas highly express GRP78 along with ERq,
the ERE1/2 may be involved in GRP78 promoter activity
in- duced by estrogen; this was also supported by
the result that estro- gen increased GRP78 mRNA
and protein levels in Ishikawa cells (Fig. 2). In
breast cancer, another estrogen-dependent tumor, a
higher GRP78 level generally correlates with a higher
pathological grade and an aggressive character [4].
Furthermore, GRP78 protects apoptosis induced by
estrogen starvation [33]. However, no study has
yet reported that estrogen induces GRP78 expression.

As shown in Fig. 3D, the MTT assay revealed that
GRP 78 plays im- portant roles in the proliferation
of Ishikawa cells, since estrogen upregulated GRP78
expression. While we were preparing this manu-
script,  Bifulco et al. reported that GRP78 was
highly expressed and in- volved in proliferation
in endometrial cancer [34]. Collectively, we believe
that GRP78 is one of the critical molecules in
endometrial can- cer, especially well and moderately
differentiated cancers, in which it promotes cancer
cell proliferation and survival. However, one can
argue that G3 endometrioid carcinoma with low
GRP78 expression is at an advanced stage and has a
poor prognosis. According to recent reports utilizing
a cDNA microarray platform [35,36], genes in G
endometrioid carcinoma are differentially expressed
G3 endome- trioid carcinoma, suggesting that Gi1
endometrioid carcinoma can be totally discriminated
from G3 endometrioid carcinoma in terms of tu-
morigenesis and proliferation. For another example,
serous carcino- ma associated with an advanced
staged at diagnosis does  not express GRP78
protein by immunohistochemistry (unpublished, our
data). Taken together, we hypothesize that the
mechanism underly- ing the involvement of GRP78
in tumor proliferation and chemoresis- tance may be
confined to G1 endometrioid carcinoma.

The combination of paclitaxel and cisplatin in
chemotherapy is a standard regimen for adjuvant
chemotherapy in advanced or recur- rent endometrial
cancer [37—39]. Single-agent chemotherapy using
these drugs has shown response rates of 35.6% for
paclitaxel and

20% for cisplatin [20,40]. Our results in cell
viability experiments of HHUA suggest that impaired
GRP78 expression had more potency to counteract
proliferation of these cells than cisplatin treatment
(Fig. 4).

Paclitaxel and cisplatin, key drugs for endometrial
cancer, can in- duce apoptotic cell death in cancer
cells. Thus, we intended to confirm that the actions
of both paclitaxel and cisplatin in endometrial
cancer occur  through the  apoptotic pathway
(Fig. 5). Dr. Lee's laboratory reported that GRP78
suppressed cancer-drug-induced apoptosis whereas
it inhibited, at least in part, BAX and caspase-7
activation in breast cancer cells [33]. They also
demonstrated that GRP78, an ER lumen protein,
existed as a transmembrane protein of the ER, in turn
suggesting that GRP78 could directly associate with
caspase-7 and thereby provide a protective effect
against cancer-drug-induced apo- ptosis [41]. Hence,
we evaluated the expression of apoptosis-related
proteins, namely caspase-3 and PARP, by Western
blot analysis in Ishi- kawa cells, since caspase-3 can
work together with caspase-7 and -6 to execute the
apoptosis process. We noted that the activation by
paclitax- el of caspase-3 and its 85 kDa substrate
protein PARP were significantly up-regulated after
siGRP78 transfection, indicating that GRP78 is in-
volved in the inhibition of pro-apoptotic factors
for drug-induced apo- ptosis in Ishikawa cells. Thus,
although we do not know yet whether GRP78 can
directly associate with caspase-3, we believe that
GRP78 has an important function in Ishikawa cells
against the activation of cas- pase or the caspase-
mediated cell death pathway.

In this study, we first showed that GRP78
is an important anti- apoptotic factor that is
relevant in well differentiated endometrial cancer
cells. Our findings may lead to clues for those
exploring the mechanisms by which GRP78 regulates
the responsiveness of cancer drugs. GRP78 has
the potential to become a target for therapeutic in-
tervention in endometrial cancer patients.
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AHATAAX YXAAHBI NJOKTOP

KAMBAHIIAPABBIH BAAPMAA TOBY TAHHUJIIYYJITA

XyBb XyHUI Tanaapx M3433M3/:

1. UrMrH H3p:
2. ©pUH Hap:

3. Mapraxun:

KamMbsaHwapas
basapmaa

XYHUA UX 3MY

4. BOSIOBCPOSbIH 33P3T: AHaraax yxaaHbl JOKTOP

AXnNbIH Typlunara:

1993-1996
1999-2007
2007

2008 oHoocC

Bonoecporn:
1985
1985-1993

1999

2000
2003

2005
2005

AYNC-nnH Xanagsap eBYUH cyananbiH TIHXMMA Dari
SMLWNYC-mH SM cyananbiH T3HXMMA axnax bari
“MoHoc @apm Tpeng” XXK-g amy-Teneenery

BHYHrap ynceliH “TegeoH Puxtep” HXH-unH MoHron paxb TeneenerynmH raspbiH
3axMpraap axunnax banHa.

Baatap x0T MoCKBarnH H3P3MXNT 33 AyHA CYPryyaumnr TercceH

AYAC-1Ar EpeHXUMA SMUYUAMISHUA @HTUAT XYHUW X SMYUNH M3PrIXKI33p OHL, AYHT3M
TOrCCOH.

Apbc, roo 3acan, b3X6 cyananbiH Kypc, 1999-2000 oHa AHaraax YxaaHbl YHO3CHUM
XYP33N3HTUMH XanABapT eBYMH CyananbiH 2 XUANWNH Pe3VHTYp

AHaraax YxaaHbl BONOBCPONbIH YHACIH acyynan 6a cypraH 3aax apra 3yWH

Manaw3 yncag A3MB-bIH YMrN31330 DMUMH SMYUATISHNM acyyanyyn C3AB33p CypranTaHp,
Cypanuax M3praxknn O33LWYYACaH.

BypuagpiH X cypryynumH amMunnrasHnm dakynbtetag KnnmHMkK dapmMakonornmH Kypc

DpXYYrUH AHaraax yxaaHbl UX CypryynuiH Om cymnansid TaHxuma OutotepanuiiH Har
KUIMIAH KyPCT TyC TyC CypasLcaH.

X3BN3H HUATNYYNC3H GyT33n:

e Cypax ouyur 1

e DPASM LUVHXMUAr3HUIA eryynan 19

e OpO3M WWHXWUAMHUA UATMA 32 TyC TYC ONYMX HAUTAYYICIH.

FaBbsia warHan:

e 2007 oHA Dpyyn M3HAMMH Xyyx OUY33p LWarHaracaH.
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IIOTAHUHHUU XOTHUP (ZYGOPHYLLUM POTANINII
MAXIM) 3JI3T XAMTAAJIAX YHRJIIJUWH
®APMAKOJIOTUHMH CYIAJTAA

XK.basipmaa, M.Ambara, J1.Msarmap
SMLLYNC
“MoHoc” AHaraax yxaaHbl 334 Cypryysb

MaHan opoHfA, BUMPYCT renatut eB4uH 2011 oHA
XanAaBapT eBYHMM OyTummH gotop 34.3%  333/1K
Dalraa Hb (Spyyn M3IHOWNH CTATUCTUKUAH Y3YYyNanT
2011 YB) TyyHWA ancbiH yp AaraBpblH H3r OONCOH
3M3rHUN apxar YP3BCINT 6BYMH, 3M3MHWM XaTyypan,
XOPT XaBAOPbIH @BYN6N 1xacy Ganraar xapyymx 6anHa.

DH3 Hb 3M3MHUMA  BUPYCT renatuT  eBYHWUNM
3M3MHNN apxar Yp3BCINT ©BYWH, 3M3rHMM XaTyypan,
XOPT XaBOAPT XYPrafry, Terc 3MUI3X34 3Mrr XaMblH
SMYUAMBHUM a4 XonborgonTon 3MUMH  ©OoOUCHIH
X3p3ru3, cypanraa Malw Yyxan 6onoxbir waapaax
OavHa.

SMUNH ypramibir XyH TOPONXTOH 3PTHI3C ©BYMH
3MIM3MMWI  aHaraax 30pWAroop Tyr33Maf  almraax
NPC3H TYYXTaM. OpYUH yed SMUNH XUMUNH YUAABIPASN
PUUMTIN XOPDKMH SMYUIMSHUUA  OHOeP WO3BXTIM
HUINSM ©314M3N1 MIX33p rapraH Xx3parnax Oavraa
OOoNoBY ypramsbiH rapanta 3M epreH X3p3ri33HuK
SMUVH OOTOP ronfnox Garpbir 333/1C3H X3B33p HalHa.

Monron opoHg 2000 rapyw ryypcT ypraman
ypragriit gotop 600 opyYmM 3yUAIH SMUH ypraman
ypragar 6ereef 3M13r UOCHWUM ©BYMHL MOHIOJIbIH
ynamxnanT aHaraax yxaaHg OJfIOH TOOHbl ypraman
X3P3MN3XK UPCHUM H3TM Hb XYNaHTMH YHAAa IOM.

XyNaHrUMH  yHO@ar HyTrMAH  apayyd Sn3rHun
XaTyypan, 3M3rHUA XOPT XaBAPbIH XYHOP3MUWH H3M
ron xachb3p  OOMOX xaanraH BEHWWH TUMepTeH3w,
acuMT(X3BNVMNL WWHMH  XypUMTNargax), XaBarHax
LUWHX TSMI3M AaBaMralnncaH yen Xaparnagar 6amxa3.
SMNEPUK XIPIMNI3HUA MEH YaHap, LUMHXIIIX yxaaHbl
YHOSCA3AMIT TOITOOXOL, aHxaapy XynaHrMnH yHOaaH[,
aryynargax OuonornnH MosBxT 6oaucyyn membpaH
D3X>KyyN3X, Konnatepan LycaH XaHramxUnr UX3Crax,
LYCHbl LUMHMH OpYHbl  OHKOC OOJIOH OCMOCHIH
JapantaH Heneemx, 3NeKTPONUTUNH  CONULOOT
TIHUBIPXKYYIIX YMNOINTIM XonbooTor Ganmx 0onox
Tyxal Taamarnan [3BLIYYK  [apaax — 30purbIr
J3BLIYYK DaliHa.

3opunro: [MotaHnHMA XoTWpbIH  (Zygophillum
Potaninii ~ Maxim) am3r xamraanax  yAnOAUiAH
hapMakonormmH cypanraa xumxag opLUVHO.

ADKNbIH WWMH3M3I Tan:

1. TloTaHVHNIM XOTMPbIH 3M CyafanbliH cyaanraar
©OPUMNH OpPHbl HOXLUSNA aHX yhada XWX TyYHUM
ra3pblH A33PX X3Cr33C O3INTFICIH 63N1AM3N Hb 3M3THUM
XypL, XypuaBTap, apxar €BUTal YpP3BCIUMH Yyeq
SM3MHNM 3CUWH 3ampan, rPMTAKMKr Garacrax, OXUM-
nnr Gyypyynax yAnanumH MeH YaHapbIr TOrTOOJ00.

2. TIOTaHUHUM  XOTMP Hb  3M3MHWKA  SMMAMMNH
CYYPVH [33p W33C X66X, aCUUTUMH 3CPar yWnasn
Y3YYJI43r Hb HOTAOMAJI0O0.

3. MOTaHNHUI XOTUPbLIH OUMONOTMMH MO3BX Hb
TYYHO aryynargax 6aniraa  MUKpPO3MeMEeHT  ceneH,
XaHaarym TOCHbI XY4NYYA NIMHOM, TMHONENH, ONEeNHNN
Xy4mn OonoH naBoHOML HIFLNYYLIP Hexuenaner
BonoxXbIr UNPYYNI33.

4. TIOTaHWUHWM  XOTUP Hb  YyPramibiH  TYYyX3H
XOMKMMNAH  ABLAA SM3MHWMA 3CUMH MMTIVUH  3MMr
>KaMblH OyX Lyram 33p ©BOPMOL, YNYMIT3 Y3YYaX31
H3H HUNLCOH BUONOMMIMH NO3BXT OOANCYYabIM aryynax
LUMHX YaHapTan OO XyBMpPCaH ypramarn 0onox Hb
TOrTOOr4s100.

Cyp,anraaHbl AXJIblH NPaKTUK ereexx:

1. TIOTaHWUHWU XOTUPbIH Ta3pbiH [O33PX X3Cr33C
3713 XaMraaax, LL33C Xeex, aCLUMUTUMH 3CPIT YUNONTIM
LWWHD 3MWKH G3NOM3N rapraxk aBax YHIOSCI3NUAD
Honoscpyynas.

2. TIOTaHUHWUIA XOTUP Hb H3H XOBOP YpPrambiH
(MoHron  YncblH  YnaaH  HOMOHZ —~ OPOOryi)
XarcaantaHg — OypTraracaH,  X3parfiasHWMK - 3apyM
Xfi3raapfiantaHg opx Garraa Tyn uaalumg GarranninH
HexUena Hb TapuMalkyynax, 3KOMorvmiH eep
OPYMHL, HyTarwyynax, OonoMXTON HexXLeng reHeTuk
cenekUMMH acyyasbir Hb LIAAB3PM3X 3amMaap H3H
yyxan a4y xonbormon Oyxui  OUONOrMWH  LMOSBXT
DoaMCHIr alWwurnax 3eBNeMXK apradnansir O3BLUYYK
OamHa.
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EFFECT OF ZYGOPHYLLUM POTANINII MAXIM ON HISTO-PATHOLOGICAL
AND ENZYMATIC CHANGES IN EXPERIMENTAL LIVER INJURY OF RATS

Abstract

Theaim of study was to evaluate the antioxidant
action of the medicinal herb ZygophyllumPotaninii
Maxim on rat liver hepatitis induced by carbone
tetrachloride (CCl,), and the content of selenium in
this herb. The results showed that the content of
selenium in the surface part of ZygophyllumPotaninii
Maxim was 0.34 ppm, while in the infusion it was
0.14pg/ml and 0.12pg/mlin the extract.

ZygophyllumPotaninii Maxim water extract
at the dose of 200mg/kg. CCl, was diluted with
heliante oil (1 /4 v/v) for experimental groups and
these treatments were administrated three times in
a week for a period of 12 weeks.

Therefore, the aim of the present study is to
investigate the possible protective role of selenium
on the experimental liver cirrhosis and some enzyme
activities in blood plasma from rats.

Based upon these results, selenium may
play in important role in the preventive indication
of hepatic cellular injury inducted by carbon
tetrachloride.

Keywords: ZygophyllumPotaninii ~ Maxim;
selenium;  atomic  absorption  spectrometer;
liver en-zymes; injury; carbon tetrachloride;

INTRODUCTION

The liver is especially sensitive to carbon
tetrachloride, commonly used as an experimental
model for the injury and cirrhosis in the liver of
the rats'?34. Carbon tetrachloride is metabolized
to haloalkaneradicals, these radicals may cause the
oxidative damage of lipids lipoproteinsand other
cellular components, such as enzymes, nucleic acids
and proteins">34>6 Oxidative damage of these
components is being identified as an important
factor in the etiology of degenerative human liver
diseases. Several antioxidants were scavenged free
radicals’?>?6%” and these radicals in hepatic cellular
structures may increase the cellular degeneration.
This process may be able to affect the levels of
liver enzymes due to damage of cellular membrane.

J.Bayarmaa, M. Ambaga, L.Myagmar
Health Sciences Unifersity of Mongolia,
“Monos” Medical University

Thus, abnormal levels of the liver enzymes in
plasma are usually indicative of the hepatic cellular
iniurv in experimental animals"34562,

Selenium is an essential element, plays an
antioxidant role, binding active site of glutation
peroxidase (GSHPx). The most important metabolic
roles of selenium in mammalian cell occur due its
function in the active site of selenoenzyme-GSH-
Px. GSH-Px not only protects cells against damages
of free radicals but also permits regeneration of
the membrane lipid molecule through reacylation®.
Antioxidants may prevent oxidative damage
caused by free radicals in biological structures.
Interactive relations between antioxidants and
carbon tetrachloride may change the toxicity of
hepatotoxic agent’8<.

The interrelationships between protective
effects of the antioxidants and toxic effects of
carbon tetrachloride have been investigated and it
has been reported that administrations of vitamins
A3 o Clon2 - Ea3 - selenium”, selenium-vitamin
E'81920 and b-carotene?®? protected the animals
from some harmful effects of carbon tetrachloride.
Therefore, practical and effective methods for
prevention of the liver injure are very important.
The present study was designed to investigate the
effects of selenium on activities of functional liver
enzymes in blood plasma and on the liver fibrosis
and cirrhosis generated by carbon tetrachloride in
rats.

MATERIALS AND METHODS
Plant material

The fresh leaves of ZygophyllumPotaninii
Maxim were collected personally in the late summer
season in the forest area of Gobi-Altai province of
Mongolia and authenticated by specialists of the
Dept.of Pharmacology, Health Sciences University
and Dept. of Plant Systematic of Herbarium,
Institute of Biology, Academy of Science Mongolia.
The leaves were fresh dried, powdered and kept
for water extract.
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Preparation of the herbal water extract

The water extract was prepared referring to the
clinical use of the herb prior to animal treatment.
1g of powdered leaves were incubated with 10ml
of deionized water for 15 min and supernatant was
diluted 10 times with deionized water for further
use in animal treatments.

Measurement of Selenium concentration

1g of dried leaves was burned at temperature
of 530°C in the furnace for 6-7 hours and made
into ashes. Ash was dissolved at the temperature of
150°C in 10ml of HNO, with a concentration of 1:1.
The selenium concentration was determined using
atomic absorbtion spectrometer (Perkin —Elmer
Model 5000 Germany) equipped with Perkin-Elmer
HGA-500 graphite furnace. Pyrocoated graphite
tubes were used. The absorbance was measured
at 196.0 nm with a spectral bandwidth of 0.7
nm. A selenium electrodeless discharge lamp was
operated at a power setting of 6 watts. The graphite
furnace settings consisting of drying, charring and
atomizing cycles are listed in Table 1.

Table 1.Graphite Furnace Settings

Temp ('C) Ramp (sec) Hold (sec)
Dry 120 20 25
Char 400 20 20
Atomize 2400 5 3
The purge gas was argon. During the

atomization cycle the purging gas stream was
interrupted by programming “stopped flow”
control to increase the residence time of the free
selenium atoms in the light beam and to enhance
the sensitivity.

Animals and treatments

This study was carried out on 30 Wistar albino
male rats weighing 200-250g body weight. All
rats were fed rodent pellets and drinking water ad
libitum. The animals were randomly divided into
three equal groups containing 10 rats housed in
cages at room temperature during the study.

The first group was used as control and
only placebo (physiological saline 0.9%) was
injected subcutaneously. The second group was
subcutaneously injected CCI, (0.8 ml/kg body

weight) dissolved in 0.5 ml heliante oil. The third
group was subcutaneously injected CCl, 0.8ml/kg
plus 1:10 ZygophyllumPotaninii Maxim water extract
at the dose of 200mg/kg. CCl, was diluted with
heliante oil (1 /4 v/v) for experimental groups and
these treatments were administrated three times in
a week for a period of 12 weeks. Mortality rates
were among 5-20%, which are similar to those
reported by investigators using this model®™. After
24 h of the last dose being administrated, the
blood samples were taken and the animals were
sacrificed under ether anesthesia. The abdomen
was opened and the liver was removed and fixed
in formaldehyde (10% v/v) for histopathological
examination CCl, was purchased from Merck AG
(DARMSTADT, Germany).

Obtaining of the blood samples and
enzyme analysis

The blood of all animals was taken by
cardiac puncture 12 h after the last application
of CCl, and water extract ZygophyllumPotaninii
Maxim. Whole blood samples were collected in
the heparinzedtubes (Beckon Dickinson Vacuntiner
System Cedex, France) subsequently centrifuged at
1500xg for 15 min in a HerausInst Mega Fuge 10 and
their plasma was removed into disposable pipettes.
In plasma samples, the activities of aspartate
aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP) and gamma-
glutamyletransferase (GGT) were determinrd by an
autoanalyzer (Technicon RA-XT, NewYork, USA).

Histopathological examination of the liver
tissues

Liver specimens were embedded in paraffin for
anordinary histological examination and sectioned
3-5 mm serial sections using a rotary microtome.
The sections were stained with hematoxylin and
eosin (H&E) for histological observations. The
histological analyses were performed unawares
from group separations by light microscopy.
The hepatic injuries were assessed according to
Manna et al. (1996). Histological grading was
made according to four severity grades: 0 (none)
no fibrosis and normal liver architecture; | (mild)
fatty degenerations around portal areas and
central veins fibrosis increased in portal areas and
sinusoidal space and reqular liver architecture; Il
(moderate) thin fibrous septa present connecting
portal areas and pseudolobules seen in frequently;
and Il (severe) thick fibrous septa and collagen
bands accompanied by pseudolobules.
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Statistical analysis

Data were expressed as mean £SD. Significance
of difference was evaluated using Students t-test
and p<0.05 were taken as significant.

RESULTS

The concentration of selenium in the
surface part of ZygophyllumPotaninii Maxim was
determined to be 0.34 ppm, while in the infusion
it was 0.14pg/ml and in extract 0.12ug/ml.

The levels of AST, ALT, ALP and GGT are
shown in Table 2. While the activities of AST, ALT
and ALP were significantly increased (p<0,05;
p<0,05 and p<0,01; respectively), GGT activity was
not statistically affected (p>0,05) by CCl,-injection.
| addition, the differences between the activities
of AST, ALT and GGT (except for ALP) in CCl,-
group and the levels of AST, ALT and GGT in group
of CCl, plus selenium were not significant but the
values of ALP was increased in both CCl, and CCl,
plus Se-groups (p<0,01 and p<0,01; respectively).
While the levels of ALT and ALP in control-group
were lower (p<0,05 and p<0,01; respectively) than
those of that in both CCl, and CCl, plus Se-groups.
There are no statistical difference between the
values of AST, ALT and GGT in control-group and
the values of the same enzymatic parameters in
CCl, plus Se-groups (Table 2).

Table 2.Enzyme activities (U/L) of AST, ALT,
ALP and GGT after 12" week in all groups

Groups AST ALT ALP GGT

Control ~ 47.48+2.99  41.9+£2.81 59.3%3.1 7.83%£1.64
cda, 72.86+2.35" 51.73£1.2" 79.5+£4.21" 14.6+2.0""

CCl,+Se  52.25£11" 34.074£1.4™ 86.3+£3.6™ 5.1£0.85™

Statistically significant according to control-
group "p<0,05 and “"p<0,01. Statistically significant
according to CCl,-group ""p<0,01

Histopathological examination showed that
CCl, caused hepatic injury. These histipathological
changes significantly decreased in animals treated
with selenium plus CCl,in compared with the group
injected only CCl, (Table 3).

Table 3.Histopathological grading for hepatic
injury in liver of control CCl, and CCl, plus Se-groups

Groups Histopathological
n 0 1 I ]
Control 19 19 0 0 0
cda, 16 0 0 5 1
CCl,+Selenium 15 0 6 8 4

The liver specimens in control animals showed
no evidence of histopathological alterations. The
chronic effect of CCl, on the rat liver usually
showed a typical fibrotic and cirrhotic appearance.
The collagen bands bridged between portal areas
and portal areas or were extended from central
regions to portal areas. Broad fibrous septa were
often seen surrounding the liver lobules. These
biopsies were interpreted as strong suggestion of
cirrhosis (Figure 1.A)

The liver sections obtained from animals
treated with selenium showed a consistent reduction
in necrotic fibrotic and cirrhotic processes of the
liver. These specimens showed more regular liver
architecture in which only thin fibrous bands were
seen to connect portal areas (Figure 1.B)

- ‘. - - Wy ,"v %r g gy yr

Figure 1. Representative slides of H&E-stained
liver tissue from (A) CCl,-injured rats group shows
a typical cirrhotic appearance thick fibrous septa
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were seen bridged between from central regions
and portal areas and prominent intralobular
inflammatory reaction consisting of granulocytes
and mononuclear inflammatory reaction consisting
of granulocytes and mononuclear inflammatory
cells.

DISCUSSION

In vivo and in vitro experiments demonstrate
that the antioxidants play protective roles against
free radicals®’#°. The liver is an important target
organ for CCl, and the hepatocytes may be
damaged by haloalkane free radicals produced
during biotransformation of CCl'2. CCl, is
metabolized in mixed function oxidase system
utilizing the nicotinamide adenine dinucleotide
phosphate (NADPH)-cytochrome P-450 electron
transport chain at the level of the hepatic smooth
endoplasmic reticulum and the hemolytic cleavage
may occur during the formation of the haloalkane
free radicals such as trichloro-methyle (CCL,)
radical and trichloromethyleperoxy (CCL,00)
radical. These radicals cause the oxidative damage
of lipids, lipoproteins and other biochemical
parameters such as enzymes, nucleic acids and
proteins. Damage of these components may be an
important factor in the pathogenesis of different
liver diseases. In addition, haloalkane free radicals
may bind to cellular macromolecules and can react
with free amino groups on proteins and then
the macromolecules may lose their physiological
functions™>>¢. Thus the AST, ALT, ALP and GGT
may be mobilized into blood plasma and serum
levels of these enzymes may increase. High levels
of these enzymes in serum are usually indicative
for acute hepatitis in experimental animals 234¢ and
humans 22224, Indeed, it has been reported that
haloalkane free radicals were held responsible for
CCl, hepatotoxicity and caused the oxidative injury
of unsaturated lipids in some cellular components
of hepatic tissues'.

The antioxidant Se may diminish the
hepatotoxic effects of CCl,-metabolities by means
of their interactive relations with intermediary
metabolites. The most important antioxidant
aspect of Se is its function in the active site of
selenoenzyme  glutathione  peroxidaes.  GSH-
Px containing Se catalyzes the destruction of
hydrogen peroxide and lipid hydroperoxides via
reduced glutathione 825, Also, GSH-Px and the
other antioxidants such as superoxide dismutase
and catalase may protect cellular membranes

against oxidative damage caused by toxic free
radicals and so may partially diminish certain types
of hepatic cellular degeneration. In addition, GSHPx
not only allows the removal of the toxic ROOH
(lipid peroxidation peroxide) but also permits the
regeneration of lipid molecules through reacylation
in the cellular membrane 4&2>. Reactive metabolites
are produced during biotransformation of CCl,
and these metabolites may cause cellular death in
the liver. AST, ALT and ALP may be released into
blood plasma and serum levels of these enzymes
may increase as due to the cellular damage in the
liver'®. Thus, the levels of ALP in blood plasma may
also increase in the early periods of liver damage
°. High levels of AST, ALT and ALP in serum are
usually indicative of disease and necrosis in the
liver animals ©781 and humans %2324 Indeed, it
has been reported that haloalkane free radicals
were held responsible for CCl, hepatotoxicity and
caused the oxidative injury of unsaturated lipids in
some cellular components of hepatic tissues'?4>°,
Selenium may also diminish the harmful effects and
formation of the reactive intermediary metabolites
of CCl,. If selenium deficiency occurs in tissues of
the body the cellular membrane may be damaged.
Through its antioxidant functions selenium may
also prevent the hepatic cellular injury 8119,

The interrelationships between protective
effects of the antioxidants and toxic effects of
CCl, have been investigated in different studies.
Administrations of vitamins A3, C0"12 413141516 gnd
selenium-vitamin EV19-20-26:27 and b-carotene?®?' could
protect the liver of rats from some harmful effects
of hepatotoxic chemicals. Interactive relations
between antioxidants and CCl, may change the
toxicity of this hepatotoxic agent. These effects of
selenium on toxicity of CCl, may also be attributed
to the antioxidant function of GSH-Px containing
selenium. Indeed, selenium is known as an
antioxidant ability to inhibit oxidative processes of
lipids and lipoproteins in cell membranes %%, The
activities of AST, ALT and ALP were significantly
increased  (p<0,05; p<0,05 and p<0,07,
respectively), but GGT activity was not statistically
affected (p>0,05) by CCl,-injection. The values of
ALP were increased in CCl, and CCl, plus Se-groups
(p<0,01 and p<0,01; respectively). In addition, the
levels of ALT and ALP in control group were lower
lower (p<0,05 and p<0,01; respectively) than those
of in both CCl, and CCl, plus Se-groups (Table 2).
Our results are accordance with the results of the
other investigations performed using antioxidants
and CC|4 4.5.13.18.19.20.
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There usually was the typical fibrotic and
cirrhotic appearance in sections of the liver tissue
in the CCl,-group. Thick fibrous septa were
seen bridged between from the central regions
and portal areas and prominent intralobular
inflammatory reaction consisting of granulocytes
and mononuclear inflammatory cells. These
biopsies were interpreted as strong suggestion
of cirrhosis (Fig. 1.A). Cell injury coagulative
necrosis inflammatory infiltration granulocytes and
mononuclear inflammatory cells were occasionally
observed in the liver sections of CCl, plus Se-
group (Fig. 1.B). These appearances are generally
in agreement with the results of the investigations
performed using antioxidants and hepatotoxic
substance 411, The necrotic fibrotic and cirrhotic
changes in the liver sections were reduced after
being treated with selenium. These results of the
present study suggest that selenium can diminish
liver injury fibrosis and cirrhosis induced by CCl,.
Indeed there are antioxidant functions of Se in
inhibition of the oxidative processes of lipids and
lipoproteins in cell membranes 89,

We have been considering that the
administration of ZygophyllumPotaninii Maxim
may have been therapeutic role on the liver
toxicity induced by CCl,. Therefore, such ongoing
studies investigate the possible protective role of
ZygophyllumPotaninii Maxim against the effects of
cal,.
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AHATAAX YXAAHBI JOKTOP MATMAP2KABBIH CYTAPMAA

TOBY TAHAJIIYYJITA

XyBb XyHUI Tanaapx M3433M3/:

1. SUrMMH H3pP:
2. BepUnH Hap:
3. Mapraxun:

Msarmap>xas
Cyrapmaa
YnaMxnant aHaraax yxaaHbl XyYHUN UX 3MY

4. BONIOBCPONbIH 33P3T: AHaraax yxaaHbl JOKTOP

5. TepceH rasap:

YnaaHOaatap

AXINbIH Typuwinara:

1993-1997
1997-1998

1998-1999
1999-2004
2005-20M
20MoHooC

201oHoocC

Bonoscporn:
1986-1993
1998
2002-2004
2009

ApObIH SMH3ATUAH XYPI3M3H, UX dMY

YNaMXnant aHaraaxolH 3M4, YIaMXnanT aHaraaxbiH XyBUMH 3MH313r, BapLuas xorT,
MonbLw ync

YAYLUYTK-A 3p43M WWHXUAM3HUN aXXUNTaH
XXB-4 nx amy
SMLWYWNC. H3MC, pagnaraxury Oarw, bart, axfiax darw

KonyMOumH mx cypryynuinH Mpod. JeHuc BypHITTUIH xamT. AXMaf, HaCTHbI HUAMMUNH
XapuLaaHbl Cynx33

IMLWYNC, HOIMC, HUMMM-XYMYYHISTUVH yXaaHbl TIHXUMUMH 3PXII3MY

YnaMxXJ1anT aHaraaxblH 3M4, AHaraax yxaaHbl UX Cypryysb
AHaraax yxaaHbl MarucTp. AHaraax yxaaHbl UX Cypryynb.
HotpbiH 3m4, MAON, SMLUYNC

AHaraax yxaaHbl goktop, SMLWYNC

M3praxun ga3wnyyncsH anpan:

2010-2012
2009

2004,2006

304MH cyanaad. barwmmr xerxkyynsx xetentep, KonymoumH Nx cypryyns. AHY
XeTenbep GonoBcpyynax apra 3ywW. 3yHbl cyprant. 3yr, bunrm Ux cypryyns, VctaHbyn
Typk ync

1 capblH M3praxkunn O33wnyynant. Cyaanraanbl apra 3y, 6onoscpyynant.
HioccenpopduinH mnx cypryynb, Fepman ync

OnoH yncap, XaBnyyncaH ron 6yrsan:

e  Myagmarjav S.,Burnette D. Translation and Validation of the 18-item Lubben Social Network Scale
with Older Adults in Mongolia. International Psychogeriatrics. 2013. (xaHanTtaHa).

e Bagaajav A, Myagmarjav, S, Nanjid, Kh, Otgon, S &Chae, Y. Burnoutamong Mongolian doctors and
nurses. Industrial health. 2011.49, 582-588

e  Oyut-Erdene, N., Sugarmaa, M.Burnette D. Professional social work education in Mongolia:
Achievements, lessons learned and future directions. International Journal ofSocial work education.
2010. Vol 29 (8), 882-895.

e Sugarmaa, M., Lhagvasuren, Ts. Job stress and health risk among mongolian government
administrative employees. Mongolian Journal of Health Sciences, 2010, 7 (1) 38-44.



2013.V cap 111

e Sugarmaa, M.,Purevsuren,D., Lhagvasuren, Ts. Socio-economic factors and health risk: A cross-
sectional data from the study among civil servants. Mongolian Journal of Health Sciences,2009, 6
(2). 57-62.

MwyyH4nan:
e MoHronblH McMxocomMaTnkK AHaraax YxaaHbl XONOOOHbI MULLYYH
e "HumrMumH dpyyn MIHAUMH DpUH" COTIYYAUMH peaakuMiiH 36BNeUAH MALLYYH

o HOMC-1nH DpO3MTANMH 36BN6NUAH  HapUNH OUYrMnH gapra

TecenTt axwun:

e  Cyprary barww. “2pcadnT OYArUIAH XYH ama, YATNSCIH YANYUAMIHUA YaHap, XYPTIIMXKUIT camlxkpyynax,
3PYYA M3HAMMH canbapblH TOrTonLoor 63xxyynax 3amaap XAXB/OOX-bIH TapXanTbir xs3raapnax Hb"
mobanb caH. 7-p 33mKnnH o34 tecen. 2008- 2013.

e Cyanaay. “Spyyn MIHAUMH M3PIIXUNTHYYO3 30pUYNICaH OHMAMH C3TMA 3YMH YWMNYMAr3s” cyfanraaHbl
Tecen. KaHagbiH OY-biH XerXINMWMH CyAanraaHblTeBUMH CaHXyyXuntman. 2009-2010.

FaBbfia warHan:

e H33nTm3M HWuram caH. barwumnr xerkyynax xetendepuiH T3Trnar, KonymOumH ux cypryynb,
HuirmumH axanbiH cypryyns, AHY, 2010, 2011, 2012 oHbl 1-5 cap,

e  CypanraaHbl T3Tr3r. EBpo A3um tOHMHeT xeTenbep. 2011.

° TIHXUMUWH WKnnasr 6arw, 2009
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OCTEOAPTO3 6BYHHM YEJ KACTEMEHEHT
BUTHYYPHUUT X3P3IJIICOH CYIAJTAAHBI JIYH

basipmaa [, CapaH b, [asrauspsH b
Ynamxnant AHaraaxoiH LLIMHXI3X YxaaH
TexHonorn YvnasspnaamiH Kopropatm
Bambaa_9000@yahoo.com

YaupTtran:
Ynamxnant aHaraax yxaaHg SMUMH
SMUMNM3HMIM  33p3aryd>  Oapua  3acan, XaHyyp,

CaMHYYp, A3BT33X 3aC/bIr OPreH X3P3rnaK UPXKI3.
[3BT93X 3acan Hb 3 Tepen Hampaar.YyH33C Opoox
000X 03BT373r M 6arHa. Opoox 6oox A3BTIINAC
Hb [OTPOO:  C3BUIdX, apbCax, TOCOH Ooont
XWX, SMUMH XaHOaap OOONT XWWX 33p3r OpAor.
bupo cypanraaHgaa oOpooX [A3BTIAMMWT  SMUMH
XaHOaap XWX OpPOOX A3BTINAM OONOX OUrHYYP
Hb ©BAGNT HamMOaax, YP3BUIMWI HaMOaax, X3C3r
raspblH YANO3A Y3YYI3X Yp AYHT3M apra rax y3sH
cyonaB. Y4YMp Hb CTAaTUCTUK CydanraaHbl AyHM3C
y383n 2007 oHa YALUYTYK-UMH 3MH3MA3IT X3BT3H
SMUNYYIINYANNH 71% Hb OOAMCHIH CONMUILLOOHDI
SMMIMVH 033p 43% Hb xonbory 34 HIXA3C, ve
MOYHUIM 3MIIITaN, YyHUM 31.7% Xx3px TecT yeTac
3MMIrasp, 68.3% O0NOoH YeTaC 3MMIMAM UPXK X3BTIH
SMUNYYNCOH  OarHa. MeH ynamxanT —aHaraax
yXaaHbl WanTraaHbl YYOHI3C Y3B3M XanyyH, XYMUT3H
wap yc, bapunayynard 6agraHa, HaHTam XxonoooTom
YYCC3H eB4Hyya Oampar.

BuaHMM cypanraaHpgaa aBy Oyn ocTeoapTpo3
©BYMH Hb YeHA 34 3CUMMH Y aXunnaaraa raxyyaax
xonbooc 3ayya, WepMecHn Oypxyyn 34 yp3BCa3r
OBYMH IOM. DH3 Hb VeWVH LUMHIH 3PC HIM3A3X
0a yeurH LWKWHIMH aryynax mereepcyyd TOMOpH,
ye Xanmx xaTyypaH XeOeNnreeHWnr 3pc xs3raapnax
ynMaap YP3BCIUMH NPOLLECC Hb YeUVH MOreepCcuiiH
3BApan Oa yewnr Oaracrax aloynTal  eBYMH.
DH3 OCTe0apTPO3UMH SMIMMWH Yyp AyH Hb Ve
3BAP3X TYYH33C WAP3X OBOGNT, YEHWN XeL4enreeH
Xsi3raapnarfax xefenMepuinH Yagamx Oyypaxaap
nn3pasr.OCTe0apTPO3NNH Yed SMUNH SMYUAMIIM33P
©BYMH Hampaax OONOH VYP3IBCUIMMAH 3CP3r  3M
©3n4M311 X3P3rN3XMIH 33P3rL33 yNamMxKIanT aHaraax
yXaaHo — 3MUMH XaHOaap XUWX OpPOOX A3BT33/13r
Oonox OUrHyypunr cyanaH HIBTPYYI3X Oonomx
DariHa X Y3C3H. DH3 30punroop Oua ypramibiH

rapantam ourHyypumr Opow ganaH Typyy-Stellera
chamaejasme L, YnaaH 4mHxyy Capsicum annuum
L, batpaw-Mentha arvensis L-nnr cypnanraaHal:1:1
XyBMap COHroH aBY KacTeMeHT H3p33p Cyhannaa.

DH3XYY CydafiraaHbl 30pWArO Hb Ynamxknant
AHaraax YxaaHpm x3p3rnargsx upcaH Ogon ganaH
TYPYY, YnaaH udmHxXyy, batpaw  ypramnyynpbiH
KacteMeHT — BUrHyypuinH YP3BCIIUMH  3CpP3r,
OBLONT HaMaax, XaBAap Xapuynax VYANL4INTan
SMYUITI3HUA  aprblH  3MH3M3YUH cypanraar
ABYyynaxag, OpLIMHO.

OMH3N 3yWH cypanraaHbl apra 3ym (Clinical
trials methodology):

1. CaHamcaprym  XxsHanTaT  3MH31  3YWH
CyhanraaHbl 3areap awmrnaH ApTpo3 eBYHNN YEUH
CTaHAAPT 3MYMArs> 6ONoX LWaBap 3MYUAMITIN
XapbLyynaH cyanas.

2. DMUMNM3HUMA  OUFHYYPUMH  3MHIT  3YMH
cynanraar O2Mb-aac rapracaH “DMWWH KIUHKK
cymanraaHbl  yampaamx”,  GCP-/Good  Clinical
Practice / ©onoH MoHron yncelH SMMA-Hbl SMUAH
KNVHWK CydanraaaHbl yampaamx mMepaner OonroH
ABYYJI1aB.

3. Cypanraar XyHun maxboamn — 3MH3M3r
OvonormmH  cyganraa  AByynax — XencuHKUMH
TyHXarnanablH X3M X3MXX33H[, ABYY/aB.

4. CypanraaHg, OpONUOX ©BYTOHUWN  3MH3M
3YWMH TypwunTt cypanraaHsl (Randomized Clinical
trial) ~ caHamcaprym  Typwunt,  CydanraaHsl
33P3rLyYICoH (parallel)  (xapbuyynax ©Oynar,
OUrHyyp xminx Oynar) 3areapaap Wn apraap yp
AYHT XapbLlyynaH YH313B.

©BYTOHWII COHrOX LANryypbiH Aaryy COHrOH
OUIHYYP  AMYMArIHMI  Oynar  6a  xapblyynax
oynruir 1:1 (30:30) aBas.
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CynanraaHbl 3arsap:

LWanryypbiH paryy _—

BUrHyyp xunx oynar|—— Yp ayH

CaHamcaprym COHrox

XyBaapusax

—— > | Xapbuyynax oynar

—> Yp AyH

BurHyyp xumx 6ynar -KactemeHT OWrHyypumnr
6 XOHOI TaBWX.

Xapblyynax oynar-LaBap amMunnrasr 6 xoHor
TaBUX.

OBYTOH COHIOX LLANryyp:

SMH3M 3yWMH CydanraaHf, TYr33man COHroNTbIH
anfaaHaac CIPrUMIXUAH  Tynd, 3XHWW  LWaTaHA,
©BYTOHEO LWANryypT HUNLYYN3H ©BYHUA OHOL, Ye
LLaT, HacC oMponLoo barxaap Aapaax 3 y3yynanTasp
COHIOX aBCaH:

e Ocreoaptpos (I-1ll ye ) oHowTOM
e 30-70 HacHbl

e 3P3MT3M, 3M3IITIN

OHoLwunorooHs! wanryyp (Acyymxaap):
* OBOONT

* A4aanan gaax Ha[aBap .M TOITOOCOH.

OCTe0apTPO3biH LWWMHXYYA Hb GOAMT Y313r33p:!
* XxaBOant
* VeHUI XeaenreeH xsa3raapnant

* VEHUIN X3MX33 eep4neraceH bangan 3sprunr
YH3JICIH.

DArp WKHX TIMAMMAC Japaax VH3r33HUM
apraap [yrHaB:

1. OCTe0apTpOo3biH yen sfaHrysa roHoapTpo3,
KOKCapTPO3bIr JIeKeHU MHOEKCI3P  YHIMIX
VGENIEE)

2. OCTe0apTpo3blH yen fNaHrysa roHoapTpos,
KOKCapTPO3bir JIEKEHU MHOEKCIIP YHIMIX
YH3MM3

3. TaHOTETP33p YeHUM Aananubir XaMXKmnx
apryyanmr xaparnak AyrHIB.

DMUNATIIHUM OUTHYYPUIAT XIPITNIXA3:
Opown panaH Typyy / YnaaH 4uHxyy /  batpal
1: 1: 1

Xapbllaatanraap aB4y Xxyypan Oawvgnaap caBnaH
03nTr3B. dMUMNr3r eneptT 2 yaaa 15-20 MUHYT
apbChIr X3T LOYPOOXIryn Bamx Xyrauaaraap TaBbX
6 enep ambynaTopuvop X3pP3rn3B. Xapblyynax
OYNrMMH  WaBap 3MYMNM33r  CTaHOAPTbIH - Aaryy
enepT 1 ynaa 15 MuHyTaap 6 XOHOr XMIB.

YD AYHMVVH LWanryyp y3yynant.

CynanraaHbl yp OYHF acyymx, 0oauT y3nar,
BaraXxviH LMHXWAT3M TyCracaH SMH3M 3YMH LWNHX
TIMAIMYYANNH XO4Nen 3yWmr y3yyncaH cydanraaHbl
KapTblH OWYN3rMAr YHASCN3H Togopxownos .Yp
LYHT [OOpX LWanryyp VY3yynsnTasp  KapT XeT/ieH
YH3/13B.

Yp AyHrvviH 6010BCPYynanT:

CypanraaHbl M3A33NIMMH CaH YyCraX, LWanrax,
SMUYMAMIHUA  yp  OYHIUWH  Y3YYASATYYONVH
eepunentnnr 6onoscpyynaxmnaa SPSS-14 cratmuctnk
nporpammblr awwrrnas. CyganraaHsl 2 GynrmmnH
XO0OPOHAbIH  dnraar T,F,Xu kBagpaTr 33prasp
XapbLyynaH TOOLOB.

CypanraaHbl yp AYH:

bua cypnanraangaa YALUYTYK-H 3MH3IAMMMH
aMOynaTopuop YrnYnyynary Octeoaptpos I-1lI
¢t oHowTon 30 — 70 HacHbl 3p3rTaun, 3mMarTan 60
XYMYYCUMI CalH AyPbIH YHOC3H O33p CaHaMcaprym
TYYBPWWH apraap COHrOH aBY Cyganraar sByysncaH.
HuAT cynanraaHg xampargarcagaac SMYMrI3HUm
oynart 30 amunyynary Oyoy 100 % xapblyynax
oynart 30 amunyynary oytoy 100 % cymanraaHg
xampargaag 6amHa.
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SMUAYYAMYAMMH HAC, XYMC33pP Hb Y3B3N:

XycH3rT 1 DMYyyasrdauviH Hac xXyvcHuv bavigan

LWaBap(n=30) BburHyyp(n=30)

Hac 57.6 (cx7.9)  59.9 (cx 9.1)
Xync

Sparmn 9.7.(3) 9.7(3)
DM3rTaM 90.3 (28) 90.3(28)

CypanraaHg xampargcaH — AMUAYYA3rYauinH
O33PXMN ePeHXMI Y3YYNINTYYL CTaTUCTUKUNH XYBb[,
fIMap H3r XxaMaapanryi 00onoxbIr Xxapyysk OarHa.

OCTeoapTpo3 6BUYMHUN GOAUT LUMHXK
TSMASMNNH OHOLLJIOrOOHbI YP AYH

Bbupn cypanraaHgaa  OcCTeoapTpo3  ©BHTIN
SMUNYYIMYAMMH  VeHUW  XaBAap, Ynaux, eBaex
WWHX TIMAYYAUAT acyyMxKaap O0MOH axurnantaap
KapT XOTNeH cyaanraaHbl [iyHr rapra..

XycH3rtr 2 OCTeoapTpo3 eBYHWAT OUrHYYP , LWAaBap IMYMIII3 XUMCHUA AyHA WUA3pCIH 6oauT

V3713rviH yp AyH

Ne YeHun xaBpap YeHun ynannt YeHun esgent
YeHunn YeHun
_ o _ ©Boent
Ye xaBacaH xaBaap Ye ynavicaH ynamnt Ye eBOoentTan
apuncaH
apuncaH apuncaH
1 ECLSX_V_:E’S“” 22(100%) 21(95,4%) 10(100%) 9(90%) 30(100%) 25(83.3%)
2 _ngpr'” Or 14 (100%)  9(642%)  5(100%)  4(80%)  30(100%) 9(30%)
o P AR 31.2% 10% 53.3%
36pyy
120.00%
100.00%
80.00%
60.00% - B Burnyyp
LWasap
40.00% -
20.00% - —
0.00%

YeHun xasaap

YeHnun ynainnt

YeHuii eBgenT

3ypar 1 OcTeoapTpo3 eBYHMMIT OUrHYYP , LaBAaP IMYMIII XUUCHUV AYHA WAPCIH 6OAUT Y3N3ruviH yp AyH

BuaHu cypanraaraap OWrHYyp 3M4Mnraar
XUNX34, 3MUMNrsHUA 4 — 5 efgpeec  BUrHyyp
SMUYMNMd> Hb LWaBpbiH Oynrsc xasmap 31.2%,
eBaent 53.3%, ynannt 10%-vap ©GaraccaH Hb
Wnyy yp OyHT31 GaiHa.

SH3 Hb ONOHMI 30PbCOHOOP LABAP IMYMIITI
Hb OCTE0APTPO3 OBYUMHUW Ved XUUrOdX HeXeH
C3Pradx ron smMumnrs bonarmmH agun OurHyyp
SMUMMS Y4 MEH TyC OBYHMWI  HeXeH C3Pradx
3MYMNT3 OONCHBIM UATMX OanHa.

OCTeoapTpo3 ©BYMHUN Ye A3X eBAeNTUNr
JlekeHU MHAEKCI3P YHINCIH Yp AYH

bug cymanraaHpaa OcCTeoapTpo3  ©BYHUN
VEUWH ©eBOeNTUNr JleKeHUn WHOEKCIIP YHIIX
aprbir X3p3rnsH eBOSATUMH aCyyMXUNT YHIAC3H.
DH> cCypanraang XamparacaH Huut 60 eB4yTeH
oyro eBAenTTdN TyyH33C OONCOH XOOenreeHnn
Xsi3raapnantav barcaH.
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XycH3rT 3 OcteoapTpo3 eBYHUAT OUHYYP , LABaP MY XUACHWMA OyHI WNI3PCIH LWAHX TIMAIMMMAT

JIeKeHni MHAeKCMVT XyBbYWIX YHAIICIH yp AyH (n=30)

BurHyypunH Gynar

LLlaBpbIiH Oynar

L Yp AYHMMWH
anryyp ysyynsnr CavxpanbiH _ CavxpanbiH CamkpanbiH 3epyy
CanmkparbiH XyBb
IyHIOaX OHOO LyHIOaX OHOO XyBb
Lenenes eapontmnt 4 53 22,1% 0,87 14,5% 7.6%
303X
ABaxan eBOenTm™M 33X 1 16,6% 0,64 10,6% 6%
2 uaraac A cyyxap g g 8,3% 0,19 3,1% 5.2%
eBoaer
OrneeHnn XeLwmnHre 0,76 12,6% 0,5 8,3% 4.3%
30 Muryraac Assw 0,53 8,8% 01 0,16% 8.64%
30rCoxofl eBamaer
Xenenreon _ 112 18,8% 0,7 11,6% 7.2%
Xsi3raapnargax 3an
P ytra 0,0001 0,06-0,0001
25.00%
20.00% -
15.00% -
10.00% - —
5.00% - . I — .
|
0.00% - : , ‘ } UrHYYp
& ,5!* > o > 9'2‘" Lasap
& & & S & 4
& & ¥ N & Ky
?
& X *® oF & o
Q < » & 4
& > N & )
o° & Vv & S
X Q S Q
&0 Q U
3ypar 2 OcTeoapTpo3 6BYHUAT BUIHYYP , LLABAP IMYUIIE XUACHUIA QyHA WI3PCIH LUMHX TIMAIMAAT
JlekeHW MHAEKCUIT XyBbYMIIK YH3ICIH Yp AYH
BuoHWM  XMWCH  cypanraaraap  OUrHyyp OcTeoapTpo3 ©BYHUN YEUNH XO[6NreeH
3MYMAMS Hb 0004 MeYOUWH eBOeNTUMr  XsraapnanTbir AYrH3C3H Yp AVH.

JleKeHUM VMHOEKC3p YHIM3X3L  LWaBpbiH Oynarmam
xapbuyynsan gyHoxaap 4.3%-7.6% uvap  wnyy
eBeNT apuncaH yp AyH axwurnargax banHa.

[33pXM 3 XYCH3IT3C AyrHaxan wasap OonoH
KacTeMEHT OUTHYYp Hb ©BOSNTUNT UKW X3IMXKIIHL,
OyypyyncaH Hb p<0.0001 yp AyHT>1 Gannaa.

bug cypmanraaHgaa OcCTeoapTpo3  ©BYHUMN
YEUMH 0004 MeYHWM YN aXunnaraaHbl YH3Mr3r
0004 MeuyguvH VAN axunnaraadbl OyTaranbiH
YH3M33r33p YH3M13X  aprbif  X3P3rf3H  axyuH
X6OenreeHn yen yycax eBASNTUUN acCyyMXUIH
apraap LyrH3B.DH3  CyQanraaHg  XampargcaH
HUMT 60 eB4YTeH Oyra eBAeNTTaM TyYHI3C OONCOH
TOLOPXOW X3MX33H[I, X6O6NreeHnn xa3raapnantaun,
TYNryyp xaparnagsr GancaH.
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XycH3rT 4 OCTeoapTpo3 eBYHUIT OBUIHYYP , LLUABap SMYUIT3D XUMCHWA AYHA WISPCIH LMHX TOIMOSMMAT  [004
MYAMVIH VYT aXuaraaHsl AyTarasblH YHIIM3r XyBUap y3yyacaH yp ayH. (n=30)

BUrHyypuinH 6ynar

LLlaBpbIH Oynar

LLlanryyp Car Car Yp AYHMMNH
Y3yynant ﬂ;g;;?ﬂ;:;o CamkparbiH XyBb ﬂ;g;;p;ﬂ(:lgo CanxparbiH XyBb — 38pYY
i(sgsg;zemm ©MH® 135 13,5% 9,6 9,6% 3,9%
nyy Tynryyp 5.2 5,2% 1,3 1,3% 3,9%
LlaapaAar 30X
Aval/IH XO06nreeHnn 9.4 9,4% 7.3 7.3% 2,1%
rymusTraN
evepee eepTee 6 6% 3.9 3,9% 2,1%
YVnynan
HuntmmH yHaa 4,2 4,2% 3 3% 1,2%
X3P3rn3anT
M3praxKnunnH ymn
aXunnaraaHbi 5,7 3,7% 3.1 3.1% 0,6%
ryMusTraN
P yTra 0,04-0,0001 0,08-0,0001
16.00%
14.00%
12.00% -
10.00% -
8.00% -
6.00% -
4.00% - l
2.00% - .
0.00% - ‘ - mBuryyp
2 LaBa
& ofa ~2~° g{a‘\ ,3, & P
& <2 & & *Q )
Q Vo & N Qr‘,’ &
0+ & o 0\\ "\:a -*s\
& R o @ &
> @ + Q Q
@ > & & S N
0‘8‘\ C\\\Q ?:F\ P \{\\[\‘2\
& N P <3
&) Rl N
L o

3ypar 3 OcTeoapTpo3 eBYHUNAT BUrHYYD , LLABAP IMYUII XUMCH AYHA WIPCIH LWMHX TIMAMMAT 4004
MOYANVIH YV aXkunaraaHsl AyTaranblH YHIM30 XyBUap y3yyacoH yp AyH

[33pXMI XYCHIMT3C AYIHIX34, XeLeNreeHum
Xf13raapanT Hb Wwasap OONOH KacTeMeHT OUrHyyp
VXU X3MXKI3HI OyypyyncaH Hb p< 0.0001 -p
<0.04 yp gyHTaN Gannaa.

YYHUIT XyBUAp Y3yyn03an OUrHyyp aMymnrad
Hb 0004 MeYAWWH YWUN axuinaraaHel oyTaranbir
0-100 Gannaap YH3M3X34 XOO6NreeHNn rYULUITIN
OUrHYYpPUnH BYNarT WwaspbiH Oynraac 0,6%-3,6%-
nap unyy CamxkmpcaH y3yynantram OanHa.

bun  xemenreeHWn  xa3raapnantbir  6oamMT
Y3713r33p YHIM3XA33 TOHWOMETPIIP Xe[enreeHui
JanaviLMnr XaMXMXK KapT XOTesnCeH.

CynanraaHel AyHr ©oOoX rapraxaf X3BUMH
Oyc TapxanTTam y3yynanTmm  GancHaac snraar

BunkorcoHbl Signed rank test-p  WMHXMNCH.
TeBUWH  y3YYNaNTYYAMWT  MedmaH, KBapTuiaap
NN3PXNNSB.
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XYCHIIT 5 [OHNOMETPI3D XOA6reeH XA3raapnaranbiH 4anailbir YHIICIH xapbLyycaH cyaanraaHs! yp AyH (n=30)

YeHun gananubiH

BurHyypuin 6ynsr /ayHaax 6ann

LLlaBpbIH Oynar

ENAE /rpagyccaap/ /AyHBax 6ann/rpagyccaap,/
. SMUNNMIIHUIN
SMYUUAMHUN CaliKDanbit
pﬂYH P CavxpanbiH yp OyH
OMHO napaa OMHO napaa
VDA (IR SPNAAER 21,2 28,8 7.6 22,2 25,6 3,4
eHuer ! ! ! ! ! !
ST (IO SRS 20,9 28,7 7.8 215 24,3 2,8
oHLOT , ; ; ; ; ,
Yeunur Hyranax 93,7 104,3 10,6 92,3 98 5,7
12
10
8
G B BurHyypuiiH ynar/gyHpaax
6ann/rpagyccaap/

4 WaepbH 6ynar /ayHaax

5 Gann/rpagyccaap/

¢} !

Yenirragarw Yennr goTtorw Yenir Hyranax
APryynax eHUuer  spryynax eHuer eHuer

3ypar 4 [oHVOMETPI3p XOA6reeH Xa3raapnariibiH 4anavilbir YHI/ICOH XapbLyyncaH CyAanraaHbl yp AyH

BuoHui cypanraaraap OWrHyyp 3MYMArd Hb
MeYONNH XeaenreeHnn oananubir oyHaxaap 7,6-
10,6 rpagyccaap HA3M3rAYVICOH OakHa.

[33pXMI 3 XYCH3IT33C AYTHIX3M, X6 AeNreeHumn
XSi3raapnant Hb LWaBap OONOH KacTeMeHT BUrHyyp
VXU XaMxX33HAO, OyypyyncaH Hb p<0.0001 yp
OyHTaM  Gamnaa. MeH OWrHyyp  3MYMNr3HUM
[lapaa XefenreeHNn fananl, Hb 6ara 4 racaH unyy
H3M3rAC3H AYHAAXK Y3YYJI3NT rapcaH.

LlycHbl GONOH GMOXMMUIAH LUMHXXWUIT33HA,
rapcaH cypanraaHbl yp AyH

bup cynanraar sByyfiaxaa 0CTeoapTpo3 eB4TIN
OHOWMWMH GaTanraar pPeHTreH  LUMHXUATIMP
DaTanraaxyyncaH OOMOBY PEHTIeH  LUNHXMUI
Hb H3MHT OYTUMWH ©epyYneenTeHs OPCOH 3Mrar
COHFOCOH Tyn CydanraaHbl yp AYHr x310313133p
WNTIIX Y3YyNanT Ganraaryn. XapuH Lyc, OMOXMMMNNH
LWWHXMITIS XUUCHI3P TyXaWH 6BYHUM YP3BCIIUMH

NOIBXVKMIIMAT  TOOLLOX,  YPIBCINA  X3PX3H
Heneenxumnr y3ax wanryyp 6arvnaa.

XycH3IT 6 LLlaBap sMYNIr3HUN LyCHbl OOOH BUOXUMUVH LUMHXWIT3HL rapcaH cyAanraaHsl yp AyH (n=30)

Y3yymant OMHex Japaax P ytra
MegmaH (Q3-Q1) MepnaH (Q3-Q1)

1 Jlenkoumt 6.4 8.65-5.30 6.1 7.65-5.40 0.09

2 cOo> 13.0 22.25-6.0 13.5 21.25-10.0 0.58

3 ACJIO 0.0 1.0-0.0 0.0 1.0-0.0 0.41

4 LMK 0.0 0.0-0.0 0.0 0.0-0.0 1

5 PO 0.0 0.0-0.0 0.0 0.0-0.0 0.08

6 CPB 0.0 0.0-0.0 0.0 0.0-0.0 0.52
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XYCHIIT 7 BUrHYYp SMYAIT3HUIA LYCHbI BOOH BUOXUMUWVIH LLUMHXWII3HA rapcaH cyaanraaHs! yp AyH (n=30)

Y3yymant OMHeX Hapaax P ytra
MenwnaH (Q3-Q1) MepamnaH (Q3-Q1)
1 TNenkount 5.98 8.70-4.60 5.98 8.00-4.60 0.21
2 CO> 19.0 23.0-10.0 16.0 20.0-10.0 0.14
3 AC/10 0.0 1.0-0.0 0.0 1.0-0.0 0.008
4 LMK 0.0 0.0-0.0 0.0 0.0-0.0 0.31
5 PO 0.0 0.0-0.0 0.0 0.0-0.0 0.10
6 CPb 1.0 2.0-0.0 1.0 1.0-0.0 0.0001
[33pxu XYCH3IT33C OYrH3X3[4 6|/||'Hyyp XOHOTYyOa[ ©BYTeHWM 30BUYpP 6yypcaH yp AyH

3MYUAMD XMNCIH Oynart Guoxmumuma, CPB, ACIIO
y3yymnt  p<0.008- p<0.0001 rapcaH 6Gonos4
Wwagap, OUrHYYp aMUMNra3 Hb Oycag y3yynanTTam
yangaa xamaapan bara Gannaa.

CyaanraaHbl X3nU3MX

Ye MOeYHWM eB4YMH Hb YyAaaH sBuUTanM 0Oa
ypbOuMNaH CIPrMmnsx TYYHUIIH TyyLTal SMYUAT3
XUANTIXTYM 00N XyHO3PY XeOenreeHnn gytarnang
opox atoyntam Gampar.MnmMa  epHUM  IMUMH
SMUUNMI3HUM 33P3ML33 XYHUIA Ouen ceper Henee
Daratan ypramnblH rapantar 3M 63n4M3n rapraH
aBax, cyaflax axkKun yyxmaap Lwaapaargax oanHa.

bua pnanaH Typyy, YPT HaB4MT DaTpall, ynaaH
YUMHXYYM3p HaWpCaH ye MeYHWUM  OurHyypumr
cyanargaxyyH OofnroH aB4y 3MH3M 3yMH cypanraar
YALLYTYK-H amOynaTtoprop 3MUmyyI3X33p UPCIH
60 XyH[ LWaBap 3MYUNrI3TIM XapbllyynaH sByynnaa.

CypanraaHbl yp OyHO OUIrHYYP Hb YP3BCUAT
JapaxblH 33P3rLU33 X3C3r raspbiH  YMNYN3I33P33
3axblH  M3APYYAYYANMAT LOYPOOX  YEHWIA LyCaH
XaHraMXWHL, Heneesx Yp3BCMWM Aapax , eBaent
HamOaax, aHTMOKCUAAHT YWNA3N  Y3Yynasr Hb
yr OurHyypT aryynargax Oawraa  ypramnyymibiH
OronornmnH  nazBxUT HoamcyyabiH  (bnaBoHoun,
KYMapWH, ankanowg, opraHuK Xy4un ) YANYunrsr
raprax 4agax Oavraar 6atanx 6anHa.

AyrHanT:

OcTeoapTpo3 eB4TaM Oyl0oy ynamxnanT aHaraax
yXaaHaap XYWT3H LLAP YCHbl 84MHTIM SMUAYYN3r4mg
YALWYTYK-UMH  3MH3A3MT X3BT3H 3MYNYYNI3MYASL
43% 0ancaH Hb KacTEMEHT OUrHyypurur GuaHun
CyAanraaHbl X3U3MXK OONMOH  LWaBap SMYUNTITIN
VP AVHT Hb XapbLyynaH AyrH3X34 YArnarass. bugHum
CyAanraaHg xamparfacaH HUAT 60 sMuUnyynarYygumH
60 Hb Oyioy 100 % Hb eBOeNTTaM 36 Hb Oytoy 60
% Hb xaBpapTan, 15 Hb Oytoy 25% Hb ye ynancaH
bavicaH.LlaBap 6onoH GUrHyyp 3MunnrasHum 3-5

axwurnargnaa.

[33pxn y3yynanTt Hb  KacteMeHT OUrHyypUnH
XUMU  (DapMakOMorMMH  Cydanraaraap rapcaH
“LUyymac  ypIBCAWMMH - 3MMar - “3arBap  Adp
OBLGNT HaMAaax Heneer yYH3C3H CyOanraaHbl
xapuyr ©atnacaH yp [OyH TaX Y33k OavHa.
YAWYTYK-g  xumrgcaH  KactemeHT  OUrHyypuiH
XUMW  papMakonormmH cypanraaraap KacremeHTt
GanamannH - ypramayyabiH 70%-biH  CIMPTUAH
xaH4 Hb 200-800mr/kr TyHAaa Xy4Tav eBOenT
HamOaax Henee y3yyngsr 0ofoxX Hb TOrTOOrACOH
Oa OUrHyypUIH eBOENT HaMaaax OONoH YP3IBCNNH
3CPar Henee y3yy/k Ganraa Hb TyYHL aryynargax
HUANG3p  bnaBHomaToM  xonbooTon  BakHa.
YpramnbiH rnaBHOMAYYA aHTMOKCUIAHT OOMoH
YP3BCIMIAH 3CP3r XY4TaM Henee y3yynasr 0onoxbir
TOITOOCOH cCynanraa 6Oanpar.(Kokate T.G 1994,
Codd L.E 1985). YyH33C ragHa ynaaH YmHXYYHA
aryynargax KancavuuH ankanoup Hb A TUAUAH
K-MMH TypraH  KaHanunH caaTtyynard ©ongor.
KancaupHu Lo4poory ymnasna, eBYMH Hamaaax
YyaHap Hb TyyHMK  VRI(TRPV-1) BaHUnonoHum
peuenTops YMNYMNAraC OoNgor Hb TOrTOOrACOH
Gavpar Hb OWOHWMM  CypanraaHbl yp  OYHM3p
DaTnarncaH.

BugHWM  XMWCH  cypanraaraap  OUrHyyp
3MYUATS  Hb 0004  MeYAUMH  eBAenTUnr
JleKeHU VHOEKC3p YHIM3X3L  LWaBpbiH Oynarmam
xapbuyynsan gyHoxaap 4.3%-7.6% vap  wnyy
OBLONT apWicaH yp AyH , [00L4, MeyaunnH
YW axunnaraaHbl nytargneir 0-100 6annaap
VH3M3X34,  XOHeNreeHun rynusTran OurHyypuiH
Oynart waspbliH Oynraac 0,6%-3,6% wap wnyy
CaMXMpCaH  y3yynanTtmam  Gavnaa. MeH OurHyyp
SMYUATIS Hb  MEYAUVH XOL48NreeHnn AananLbir
ayHoxaap 7,6-10,6 rpagyccaap  H3M3rgyyicaH
BarHa.
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CynanraaHsl fiyHA OUrHyYp 3MYMAM3 Hb LWaBap

IMYUNTIITIN adun eBOenT Hampaax Oauvraar p<
0.0001 yp AyHrMH Maragnantan JlekeHun nHaekc,

000  MeYHUN  yun
yH31r33  6GoroH

aXunnaraaHel  AyTarafibiH
FOHVOMETPUNH  LUVHXMAM3M3p

6atnaB. BUrHYyp 3MYMAr33r XMKX ABLAL CyAanraaHz
xampargacaH 30 XyHA, XapLunbiH ypBan UAp33ryim.

AwWnrnacaH Hom 3ym:

1.

A.bamxuHHaM  CaprasH 3acax cyonan 2009,
xyya. 13-22

AHaraax yxaaHbl OepBeH yHO3C. 1991, xyyn.
381-384

BurHyypumH XUMM —dapMaKonormmH
cypanraa. 2011 o YALLUYTYK

Bonoma 4, Hap. MOHIron OpHbI  SMUNH
ypraman. 2009, xyya. 83-85, 394-397

B.C.Ynawmk N.B.JlyKOMCKIM ObLwuas

pusmotepanmg 2003 xyyn. 283-291
HanaH TypyyHum eBc . MINS 3302-1994

3OHXUIIOH  TOXUMONAOX  ©BYMH,  SMIAIMUKMH
OHOLLMOr00 3MYMAM3HUK yampaamx. 2005,
Xyyn.51-66

10.

11.

12.
13.

14.

15.
16.
17.
18.

Jluraa Y. MOHron OpHbl 3MUMH ypramibIr
OpHOe, OOPHbIH aHaraax yxaaHg X3p3rfaxyw.
2005, xyyn. 89-90, 152-154

©BYHWM OMIOH YACbIH aHrnan. AsanxumH apyyn
M3HOUWH Banryynnara. XeHeB xoT. xyya.523-
527

Caacpargopx  C. Oa Oycag. MOoHronbiH
yNaMXnanT aHaraax yxaaHbl ©BYHWIT aHaraax
yBamc. 2005, xyyn.130-132, 241-245

Xanpas L, Temepbaatap H, LsHa—Atwoyuw T.
MoHron Teh, AHaraax yxaaH4 X3p3rfiargasr
MOA, VPUWMH 3MUMH 3ymnnc. 1996, xyya. 79-81

http://ru.wikipedia.org/wiki/

http://www.nmedik.ru/lechenie/other/
artrit.html

http://www.arthritistoday.org/treatments/
lab-test-quide.php

www.scientific-web.com
www.maas.edu.mn
http://milod.rusmedserv.com
http://www.med74ru
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0-18 HACHBI XYYXIAYYIUHWH 3PYYJ MOHIUWH
BAUIAJI YHAJIT33 Iy, 0B4JI6JIUNH

TYBHIUHI TOI'TOOX

O.LLyp3H4ynyyH

bysraH aviMrindH Xuwmr-©Haep CyMbIH 3pYYA MIHAMUH TOBUMH 30X/3r4Y

YavpTran:

YcbiH Xamx33H4, 2012 oHA 2pyyn XYyX34 agHbIr
30XMOH DauryyncaHTam xonbooTon Tyc cymMbiH 0-18
HaCHbI XYYXOUWH 3pYyN M3HAMMH ©6angang yHInr?3
erdy TYYHWW yp OYHT AYrH3X LWaapgfaratan mx
¥3/133.

3opwunro:

CymbiH  0-18 HacHbl  XyyxOyy4s4  ypbAyunaH
COPrUMNIX Y33 XUMK ©BYNSNNMH TYBLUVHE TOFTOOX

3opunr:

1. [133pX HacCHbl XYyXOWVH ©BYNONNAH TYBLUMHI
TOITOOX

2. OBYHUWTI 3PXT3H TOMTOMLLOOrO0OP Hb aHrMnax

3. OBunenunr xaBcapcaH baranaap Hb AyrH3X

4.  OBYNGNUWNT HACHbI aHTUMNAap raprax

CypanraaHbl MaTepuan apra 3ym:

0-18 HacHbI 893 xyyx434 ypba4MnaH COPrumnax
Y313r 30XMoH Oanryynx Tycran 6onoBcpyyncaH
aCyynrblH XyyAcCblH alWlMIaH cydanraa Xumns3.

CypanraaHbl yp AYH:

CypanraaHg xampargcaH  HUAT - XYYXAUMH
15.6% Hb 3pyyn, 84.3% Hb AMap H3MH ©B4YWH
OONOH 3Mrar eepynenTTan UN3PCaH OanHa. YyHA:
AMHbI XOHOUNH eBYUH 373 Oyioy 41.7%, X0oonomH
eBYMH 354 Oyioy 39.6%, LW3c 6GanarcumH
TOrTonuooHbl amrar 188 Oyloy 21%, LycHbl
3PrAATUMH TOMTONLIOOHbI 3Mrar 126 Oyioy 14.1%,
Xoon 6onoBcpyynax 3ambiH 3Mrar 95 6ytoy 10.6%
TYC TYC 3XHUM 5-H BGarpuir 3331C3H GanHa.

XaMpbIH XeHOMAH ©BUYMH

LoToos wyypaviiH TOrTO/ILOOHEI 3MI3T
AMBbCTanblH TOFTONLOOHBI 3MIar
TyAryyp 3pxXTaHWUA ramTan
M34p31MIiH TOrTONLOOHBI 3MIar
Xapwwn

HyAHWIA eBUMH

YUXHUIA ©BYKH

Xoon Bonoscpyynax 3amblH 3Mrar
LlycHbl 3pranTUIAH TOTTONLLOOHBI 3MIar
L33 6313rCMiiH TOTTOLOOHBI 3MIaT
XOONOWH eBYMH

AMHbI XGHAWH BBYMH

©BUNENUIAT 9PXTOH TOTTOMNLOOTOOP aHrMnaH xapbLyynGan:

8,90%
7,30%

8,20%

10,60%
14,10%

3ypar 1. ©B4nenMnir 3pXTaH TOITOLIOOrO0p aHrMIaH XapbLyyacaH AyH
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©BuYHMIIr XxaBcapcaH 6aiianaap Hb AYyrHIBaA:

. 5Samrarmain
4 3MrarTan 1%

7% 3pyyn
16%

3 amrarman
14%

1 amrarTai
30%

2 3Mrarmsn
32%

HacHbl aHrnnaap ae4y y3Barl.

0-5 HacHbI
27%
12-c 33w
HacHbl
39%

5-12 HacHbI
34%

3ypar 2. ©B4HuMr xaBcapcaH bavignaap Hb
TOLOPXOMSICOH AYH

AyrHanT:

1. Y3narT  xampargcaH HUWT - XYyX4yYAUrH
84.3% Hb AMap H3MH 6BYMH, IMIMI 6ep4NentTan
WN3PCOH Hb AAXWH Y3M3T WWH3UAM3HL XaMpyyIK
OHOLWMMI baTanraaxyynax waapanaratam rx y3ax
DalHa.

2. ©OBUYNONUUT 3PXTOH CUCTEM33P  aHrMNaH
Y33X34 ~ XaMIMWH eHAep WA3PCIH ©BYMH  Hb
aMHbl XeHOUMH eBYMH (41.7%)byloy Top OyHOaa
WYAHWM eBYMH Baiiraa Hb aHxaapax acyyafibiH Har
bomx OarHa. MeH xoononH eBYMH 39.6%, LW33C
6313rcninH 3aMblH ©BYUH 21% TyC TyC MN3PC3H Hb YT
©BYHOOC YPbAHMNAH COPrUMNEX M3AN3M, XaHAnara,
Lafnbir XYYXAYYA34 TONeBLUYYI3X, ©BYTIN NA3PCIH
XYYXANNT SMUN3H 3pYYIIKYYN3X LWaapanara banHa.

3. ©BYHUIM xaBcapcaH banmanbir aBy y3ean: 2-4
MMM Xyyx3h  6.2%-31.1% 06anraa Hb ONOH
SMMAITAA XYYXOAUWH 33M13X XyBb ©HOep Oanraar
xapyymk 6anHa.

4. HacHbl aHrunnaap asy y3Ban y3marrm 0-5
HacHbl Xyyx3L 26.5%, 5-12 HacHbl 33.9%, 12-cC
033 HacHbl 39.5% TyC TyC OMPOSLOO TOOroop
xampargcaH 6anHa.
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AHATAAX YXAAHBI JOKTOP, 191 IPOPECCOP
HIAIHIAAMBBIH TYYJ TOBY TAHHUJINYYJTA

XyBb XyHUW Tanaapx
1. DU3MMIH H3p:

2. ©epuH H3p:

3. Mapraxun:

4. BoNoBCPONbIH 33P3T:
5. OpAMUMH LOS:

AXnbIH TypLunara:
1986-1987 oHA,
1993-1995 oHp
1995-2010 oHp,
2006 oHoOC

2012 oHoOC

Bonoscporn:
1986 oHp
1993 oHA
1995 oHp
1998 oHp,

2006 oHpA

2012 oHp,

X3BN3H HUNTRYYNCIH
e Hom TOBXMMOSI- 3

e DPAdM LLUMHXMUTIIH
e DPAdM LLUMHXWUATIIH
e DPAdM LLMHXMUATIIH

M3/33M130:
LI>o3Haamba
Tyyn
XYHUA UX 3MY
AHaraax yxaaHbl JOKTOP
>0 npodeccop

YB XOTbiH 3-p 3MH3AMMMH 3ypX CYAACHbI M3C 3aC/blH TacarT acpary,
Yb xotbiH CXO-nnH SM-unH 8-p TeBh, epXnH 3MY,

AYX-g SLWOsA, SWA, SLLAA-aap

A4 AYOC-uinH Ousnonor, Monekyn B1UonornmnH TSHXMMUAH 3PX3rdssp

A4 AYOC-UMH DpAMUMH 36BNeNUH  3pO3MTIH  HapUWH OWYrMnH  fapraap
XaBCpaH axunnax 6anHa.

10 XXMnNUIH 12-p GypaH AyHO GONOBCPON 333MLLCIH
AYWNC Tercex XxyHur 1x 3mMy M3pPraxun 333MLCIH
AHECTe310NOrM-PeaHMMaToNor SMYUNH M3PraXKM 333MLUCIH

OXY-blH HoBOCMOUMpPCK XOTbIH E.H.MeLankmHbl H3paMXUT LLyCHbI 3pranTninH
3MM3r  CyAnanbiH TeB XOPAJIOro Tanaax SMYUAM3HUM M3PIaXII33p CypasLcaH

“[10TOOA XOPANOrbIH YEUMH XaM WUHXUAH 3 dPepeHT SMYMAr3HUA yp AyH"
30833p AY-Hbl LOKTOPbIH 33p3r XamraascaH

>0 npodeccop
GyTaan:
nn eryynan-17

Uv mntrn- 21
UM axJbiH Tamnad- 11

e [LInH3 BYTI3NMMH naTeHT-1

e OHoOBYTOW CaHan-2
e Awwmrtanm 3areap- 1
e Apraunan- 2

e TexHonornmH 3aasap-1

e CraHpapt-1
e PepaktropracaH HOM

MaBbsia warHan:
2002 oHp,
2006 oHpA,
201 oHA

-8

TapryyHW®M 3anyy antaH mMefanb
Ipyya MIHAUMH gaMHbl XKYYX
"BarwnmnH angap” XyHA3T Medanb
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(TOUM JIEKLI)

XOPIJIOTO TAUJIAX 9MYMJITID

E. boabxyy, O.Cyxbaatap, L|.Tyyn

OpynH  yeurH aHaraax yxaaHg TypraH
XypOautanm  epreH  XypasHL  Xxerxuxk  Oanraa
canbap Hb XOPANOro Tannax 3Mumnrd Oereepf
XYHUI Ore MaxboablH AOTOOA OPYUHA VA3BXUTIN
HemneesX, 3MMI eepYNenTUMr 30XMLYYNaH 3acax
yMnYMnraraspas  Oycapn  apryydaac  gaByyTaur
HOTMOH XapyyncaH Hb 3Mrar OWoNornmH Cyypb
cypanraaHbl TOMOOXOH yp AyH rx y3gsr /10,16/,

CyYIVIH XUNyya34 OVenrH ragHaac Xo4noro
Tarnax “skcdavopncpanbHra AeTowkaums” Lycbir
U3B3pN3X OONIOH ONOH TepnuUH apryyapir sH3
OYpUIH .eBYNH Oa 3Mrar ananbir faranfaH rapaar
yp OaraBap, Oycag uycaHf, XopTou OyTI3ra3xyyHL4
XypanfacaHaac ragaag 0Oa pgoTtoon  rapantau
XOPANOTbIF SMYM3X3, OpreH almrnax oanHa.

[loToon, XOpPANOrblH XaM LWWHX Hb YHAC3H
MpoLeccoocoo Yy xaMaapaH, MeToboNM3MbIH
LABWVHIYW  yHanT ©a 34 3CUMAH  M3IMTII3pP
nnapasr. NyH3rMM AOTOOA XOPANOrof OpCOH ven
ObremaxboablH ©epPUMHX Hb 3PXT3H CUCTEMUNH
XOPIyVXYYM3X axHnnaraa anfarfax katabonmam
X3T WMX3CCOHIIC aMb  HacaHg atoyn 0ofnox Hb
L@BHIy1 TOX1MONAA0r. Xopasioro Tamnax copoummH
/sorbere-natvHaap  COpoOxX  LWyyX  AABLUMHIYW
aprag uycbir wyyx /mamocopoums/, numeuinr
LLYYX /nwdccopbuns/, OaBLUVHIYI LUYYX
/KCeHocopbums /, CUAB3HT LUYYX /nna3Mocopbums/,
CUMB3HT  TyHraax  /mnasmadepes/,  Xunman
beep /remopvanvs, XOA4OOA MACUNT  LSB3PNX
/ KTepocopbumsa/ apryyn opaor.

SMYUAM3HUIA FON1 YUMHUIMS Hb LYC, CUMB3H,
NMM®, HYracHbl WWHMH33C XOpPTOW GOAMCHIM WYy,
LLUYY>X LI3B3PJI3X apryyn oM.

Anb 3pTH33C OTOY MaapamMba Hap Tepen
OYPUMH URB3PLLYYNAMY 6OAMCYYAbIN SMYMUATIIHNN
30pWIrO0p  almMrnacaap MPCIH TyyxTan. MaHau
3PUHUA  eMHex yend ambaapy OancaH angapt
TUNNOKPAT Y LU33CHUA  XOPAMOrbIr  3MYNIIX3[,
NO3BXXKYYICIH HYYPCUIT X3p3rnax GancaH GarHa.
ErvneTtyyya MOAHbI HYYpC €epTee ONoH TepinnH
boanc aryynaar 6ereep Oymard yycManblH ©HTUNT
Wnmaar Gonoxbir Oyyp AP yesc ok M34334
HYypCMUr Ouve caTran33 By3apaac U3B3IPM3H" M

XOONIOHAOO XONbX X3p3rn3gsr OancaH Ganxag
neHrex XVIII 3yyH rmx30 N eBpOnbiH 3MH3M3MT
X3P3rN3X 3X3NC3H BanHa.

Hyypcum a4 TycTamr M3OC3H  3MY  Hap
TYYHUWUr  HyHTar Gamanaap  X3p3rnaXk — 3X3/C3H
Hb XOOJSHbl XOPAJSIOro, XyHA MeTanfblH [aacHbl
XOPANOro, Xo4004 MA3CHUN YP3BCINTIN 6BYHUNT
IMYUMIXDL, UXIUXW TOXMONAONI CavH yp OYyM Ory
DancaH carHa. AHx [pekurH 3M4Y FTUMONC LyChIr
MO3BXXKYYNCIH  HYYPCI3p  AaMXKyynaH —ypcraxag,
LycHaac KepaTWH, LWU33CHUM  XY4U  WHOWKAH,
hemorn, ryaHuaMHbl Cyypb 0a opraHuK Xy4nyyannr
WWHM3H aBY LyCbIr L3B3pLYYAAsr 6onoxbir 1964
OHI, aMbTaH [33p TYPLMX TOIMOOroof [[apaa Hb
W33CHNM  XOPAOroTOM  ©BYTOHYYO3L  X3P3rNaX.
YP OYHTaM OONCHbIr M3A33NC3H GamHa.  YYH33C
xonw  6mMemaxboablH  XOPASIOrbIr  apuiraxag
reMocopOUMIH apreir  3p4MMTaM Ccymanx,
KINUHUKUAH  NPaKTUKT  ©PraH  X3p3arnax  6onxa3.
XyHun  Ouemaxbopon ragHaac oOpX  XOpaJiono
YYCr3C3H Tepen OypuiH 3MUnH 63namanyya 60noH
XMMUWIH Doancyyabir reMocopOLUnnH apraap 0orHo
XyrauaaHg LyyH U3B3pM3X, 6©peHAer /XOopblH
3Cpar 0oAMC/ 3MUMAM33 XaBCPYyNaH X3P3rnaxaf
XOPASOrbIr yP AYHTIN 3MUYNIIK OONOXbIT KAUHUKT
HOTONCOH CcydanraaHyyn ueeHrym /KO/.YyHA:

XopTon  Moromp,  XaTryyfncHaac  Xopajoro
YYCIX3L reMOCOPOLMIH aprbir X3P3rnaX Yagsan
SMYM3H  3AMPYY/K, aMb  HACHbIT  Hb  aBapd
yxnnnr 1.8% xypTan OyypyyncaH 6arHa. MagHaac
XOPACOH Yed reMOCOPOUMMH  aprbir  X3P3rnaxaf
LYCHbI ypcrang 6anraa xopTon OOAMCbIH X3MXK33C
axap OorvHo xyrauaaHf Oyypy Oue maxbopabiH
Xxopano Daracy, eB4YTOHUN OuennH 6Ganpan
CaM>XpaH yxaaH OpX, 3ypx CyAac, amMbCrasbliH YN
AKMANaraa TIHUBIPXMH 3N3MHUM XOPryVIXXYYN3T,

GeepHMI  W33C  AnrapyynantblH - axwunnaraa
camxuvppar 6anHa.
FafHbl  XOPANOrbIH  yed  reMocopbummnr

XOPACOHOOC XOWW Hb anb OOMOX 3pT XWX Hb
3MH3M3IT  XYPrIXHWH ©MHe TYPraH TyCaMXMNH
XOMLLUAYYALWIYM apra Xx3aMx33Hz4 6arrax 6a yr aprbir
WWHMHAA  3MYMAr33, LW33C Xeex, 3ypx cydac,
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ambCranblH YW axunaraar A3MXUX 3MYMUrIITIN
XaBCPYYNaH X3P3rN3XUMAH YyXbIr ONOH CyAnaayug
T5MA3rN3X banHa /36.45/

lagHbl  XOpASIOrooC rafHa OJIoH TepSUMH
HAHraap Yycasr MA3T 0a XanaBapT ©BYTeHYYA,
FMT3, Tynargdn OonoH 313 GeepHUI  yin
axkunnaraaHbl AyTarafibiH ynMaac 6ue maxbopon
L0TOO[, XOPAJIOro  YyCasr. XOPAMorbir yycragasr
ouvonornnH 3 TepnunH boancyyn bavipar Gereef,
3Ar93PT IMMAI NPOLECChIbl YIMAAC MMTIXK COHOCEH
30 3CUWH  3YWAYYA, HAH T3AM3PUVH  XOPYYA,
OoaMCbiH  CONMALOOHBI  XiMpanaac YYCH /
TMCTaMUH, afipeHannH, CepOTOHWH, yypar 3aafiard
(PepMeHTYYA KWHUH, amMuak, MepKanTWH, TOCHBbI
4yeneet xy4nyya, doHon 6onoH 6ycan/ onoH
TOPNMNH OOAUCHIH XOpYyy YaHapyyd oppor 6aiHa
/1,4,8,13,14,32,36/.

Bre mMaxbopbiH JOTOp YYCCIH XOpT boamcyyn
Hb IOYHbI TYPYYHA TOB M3AP3UMH CUCTEM, OOTOOL,
Wwyypan, 3n3r, OeepHWUn axwunnaraar raMTa3X,
LYCHbl  OW4Mn 3pranTuUnr angarayyncHaac OJfloH
3PXTUMIA ByTaranbiH xam wuHx /CHOWN/ yycraxag
xypragar /38,44/. CyanaadfblH TOITOOCHOOP fH3
OYpUVH WanTraaHTam XOopAnorbiH ven 604MChbIH
COMMALLOO  XAMapd  LUyCaHZ — a30T,Kalu  MUX3CY,
KannmKpemH-XMHUHbI TOFTONLLOO UA3BXXWH aNaHWH
aMUHOTpaHcdepasa, acnaprataMmHTpaHcdepasa
HIM3rOdX yypar, Oudnn snemeHTyyn ©Oaracmar
BaviHa /24.39/. brue maxbodblH LOTOOL XOPAOrbIr
YYCEX34  OYHO  XKUHIUWH — MOMekynyynd — ax
Hapnaroosr onuronenuayyd /500-5000 monekyn
KNPT3U, X3BUIMH XaMX33r 0.24-0.26 HINK X Y3431/
WX33X3H YYpar rymustragsr 6onox Hb GaTtnargcad
Gereen, 3Am3p Hb CloAMMMb CONMALLOOHL XOPTOW
Hemeemk  3apuM  EePMEHTUNU  UAIBXXKIUAT
OyypyymK, 3CUH pgapxnansir cynpyynaar /15.20/

[loToon xopAnorbiH NabopaTopunH  LLIMHX
TOMO3M  Hb  JEVKoUMTO3,  TPOMODOUMTOMNEHU,
XOPAJIOTbIH HAPUMH LUMHX T3MA3M Hb NEeNKOLHTO3,
TPOMOOUMTONEHN, XOPASIOTbIH YEUH NENKOUMUTHIH
WHOEKC — H3M3rO3H3,  UycaHnn — xopgfiorbiH  /
AJIAT,ACAT, kepaTMHCPOCHhOKMHa3a, raMernobumH-
TpaHCenTUr-a WynTmMmH  docdoTtaza X3T  UX3CH
/3.,4,718,22,33,37/.

X3BAVMH FANTAHIMH MAS3T TYM3M31 YP3BCIN,
LyCaH \YXWn, Houp OynumpxamH yp3BC3A1, 31C3T,
OeepHMIM ayTargan, XopT XaBAPbIH Yen VYCCIH
LIOTOOZ, XOPANOro Oyxur eBYTeHYYOAUWH OYyHL
KUHTH MOMEKYbIT X3MX33 3PC HIM3IMAA3N yump
[0TOOA,  XOPAMOrbIr  UAPYYA3X  TYYHUW  TYBLUWH
33PIUAH OYHLO, XXUHMMWAH MOMEKYNbIH X3MX33r33p
TOITOOX Hb XaMIUMH ooguTon LWHXWM,

TooLoraoHo./25,27,32,72/.

NA3BXKYYNCAH  HYYPC, WOH  COnMMALyynax
JaBMpxanr Tycran apraap 0onoBcpyynaH 03nac3H
COPOMHTOOP reMOCOPOUNIT XUNX3M, LiycaHa Oanraa
ONIOH TEOPNUMH XOPT OOAMCYYH, HSHMMWH XOpbIr
LLYYH aBY, L3BIPLUYYIISH YNIMaap 3pXTIH CUCTEMUMH
YW axunnaraar x3BUMH Oonrox, ove maxbomblH
XOPANOrbIr 3pc OyypyyncaH GarHa. No3BxKyyncaH
Hyypc3p  xumncaH CKH, CYMC-1,2 copbeHTmmr
alwmrnaH reMocopbLm XMncH3C 40 MUHYTbIH dapaa
LycaHpn barraa ragacHuU caBxaHuapbiH Too 30-35
Jaxuu, antnar cTaUnokokk 3 JaxuH, MEeHMHIOKOKK
13-20 paxuviH, U3HX3p MAO33HUK caBxaHupbir 200
JaXVH LeepyyiX, CTadUNOKOKKUNH XOpYY YaHapbIr
3.5 paxuH, TyyHur Toor 70% Oaracraxk Yaggar
BonoxbIr TypLunaraap HoTonx3s /12/.

XeOee ax axyw, yWAnNgBIp, Mp  axyu,
SMH3ATMWH rap yrantyyp OPYMH Yyed Mall OJfloH
TOPANNH XUMMWH BOANCYYABIr ©PreH X3IMX33r33p
YANOB3PN3H X3P3rnax OanHa.

Sar33p 60AMC Hb TOAOPXOW HEXLeNH XyHUM
bremaxbopgon ragHaac opX, XOopayynax sBAan
LeeHryn Toxmongox 6onnoo. MagHaac opx XypL,
XOPANOro  YYCraxXaf XYHWA 1OMYY, aMbApasbiH
aMMH  4yXan 3pXTaHYYAUWH axwunnaraar ©OorHo
XyrauaaHg ryH3rum xampang xypragar. OpocbliH
3pOAMT3H, 3MY akagemd FO.M. JlonyxmH 1970-aag
OHA LYCHbl TOOOPXOW Oyp3nasXyyH . NuM@Unr
U3B3pMax  OONoBCpyynax  remMocopounm 1M
aproir 6onoBcpyymk33. Tap ven 3XY egep yp AyH
V3YYJ13X ramoccpOemTton  30puyncaH  cuHTeTu!'-
HIIBXKYYN3MY OYXMM HYYPCMUAT O3NXMAL aHX YAaa
YMNOBIPNA3COH BariHa. HyypcHUIM TycnamxTanraap
LyCbIr U3B3pn3x OONCHOOP aHaraax yxaaHbl eBger
cexepy OamcaH Homp OynuMpxamH  ypaBC3AN,
X3BAWWH TAATaH X3MbCHbl YP3BC3A, yN4, Tapxman
YOHOH APLUMA, YOHOH XApBac, 3n3r 6GeepHUin apxar
OBYHYYOMWI aHaraax 3aMblH 3XJ131  TaBUrACaH
X y343r. FeMocopbuu XWMMX34 ONOH TepPMH
annapatyym x3p3arnak 6arHa. Manang Opoc yncbiH
YAT.AT-195. YHUPOH-T annapatbir alwmrnax darHa.
AnnapaTtbiH YHAC3H OYT3L, Hb COPOEHT /LyynTyyp/
PONVKWH Hacoc, nepdy3blH MNONM3TUAEH TYYPCYYL,
oM.

LlycHbl copbummr XNNX34, ENNEN
Waappargnar. VIxaHx cyanaadfbiHxaap /43/ t0yHbl
TYPYYHO €BYTOHWUM 3ypx Cydac, ambCrabiH yWn
aXunnaraar T3TMH CavXpyynaxblH XamT, OGuesp
3Prangsr UYCHbl 3330XYYHUUT X3BUWH X3MXK33HL
DavnraxblH Tyng  30XMX  LWMHMHYYOUAT  1OY9X
x3parmar. CopOuMnH annapaTbir ©BYTOHUI LYyCHbI
3PraNTIHA, ONOH apraap xonbox barHa. XaMrumx
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OPreH X3parnax 0anraa Hb BeH33C BeHA, apTepaac
BEH, XMMX apra oM. XaMrumH TOXMPOMXKTOW apra
Hb 3r3MHWA [00[, BEH33C LyCbIr COPYYNIXX TOXOWH
BEH/, 3PryYJIK IOYN3X apra M y33XK epreH Xap3arnax
GanHa /45/,

LlyCHbl COpOUMMH yen LyCHbl OyA3rHINTUAN
[apaax 30pUNroop renapuHbIC 3aaBan X3P3risH3.
Nx3HX cyonaaydnp, eB4YTeHUM OuennH 1 Kr XnHp
500 E[-33p renapuviHbIr TOOLLOOMOH X3P3MN3X3[
TOXMPOMXTOM X y303r. CopOun 3MYMArI3HUM
hapaa NPOTaMUH-CyNbdaTbIr 1.15:1-nnH
xapblaaraap XUMxK LYCHbl OYN3MHINTUAT CIPrI3H3.
Har ymaarmmm copOuMrH  ypranmxknsx  xyrauaa
30-90 MuHyT Oanx Oereeg 3H3 Hb ©BYTOHUM
Dampanaac Kx33x3H xamaapgar. LlycHbl ypcranbin
xyp4 40-60 Mn/MUH, H3M 3prafiAdX LYCHbl H3MK
333NXYYHUMAr copbuMmH annapataap 2-3 AaxuH
ABYYK L3B3PNaH3. CoOpOUMMH SMYMNTIIHMIA ABLAS,
OBYTOH[, LYyC CUMBIH DOMOH LWNHMIHYYAMMIT 1OY3X
Hb runoBonemm OOMK  XYHIAIPXIIC COPrUMNK,
SMYUATI3HUI YP OYHA CanH Henee y3yyngar /5, 9,
11,19, 25, 30, 31, 35, 36/.

CopOUMIr XMNX3, M3 P3N TanBLIPYYMax, CIP3n
fapax 0a rmMcTamMuHbl 3CP3r SMUWH O3nAMIAMAT
ypbOumnaH x3parnaHs. C3TrUMUH X3T LLOYPONTOM
/Wwm3odpeHn, LaraaH Covo, XOPANOrbiH LLOYMOr
NCUXO3YYA/ XYMYYCT €POHXUA  M3A33MYMXKYYNNT
LL00p remocopbum xmiH3. Llycbir wyyx apra xsndap
buw Gereen M3C axunbap oM. FeMocopOLMIH
annapaTbiH  MOMAVITUAEH TYypCyYAbIr ©BYTOHUI
cyflacTal xonOOH LYyCHbl ypcranbiH 3331xyyH 6a
XYPAbIr ypbAaaC TOOLOOMOH LWaxHa. “CopbeHT”
OBYTOHUI LlyCTal TOXMPCOH, HOXMPY OyN3rHIXIym
HeXUenuUUr —xaHracaH Oamx écton. X3Bnang
OJTOHTOO BUYMX M3A3MK Oarraa LyCHbl COPOLMIH
APryyabIr 3apvM 6BYHUM YeL X3P3rN3C3H Yp OVH,
KIMVHWK ~ NaOOopaTOPUMH  LUMHXWUAT,  TypLUMAT
MaragflanbiH Tanaap aBy y3Ban: TynaranuuiH vepq,
reMoCopOUMH SMYMNTID XUMX3L XOPAMOrbIH 3X
YYCB3p OONOX - aMMUaK, MOYEBUH, KPEaTUHWH, AyHL
XUHIMWAH - MOMeKynTar nenTuayyh, CepoMyKouz,
WYYrASH, LycaH AaXb X3MX33 Hb 3pc baracaH bue
MaxbofpblH xopanoro apungar /4,41/. TynaranniH
xopanoroton  /dpaHkUMH  MHA3KE3p 60200
HIMK/ 85 XYHL reMocopbuH XWX AndYy3NAH
3MYUNM3, WI3C Xeex 0314M3N, YC 3pAdC, Xyyus-
WYNTUIAT  TIHUBIPXKYYI3X,  YYPrUWH  3agpanbir
caaTyynax 3amaap Ow4mn  CydacHbl - arwunTbir
TaBUyNax YUMHUAMITINM  SMUKH - O3NOM3IYYATIN
XaBCPYYNaH X3p3rnsx Wb WYY yp OYyHT3M OOnCcoH
Tyxan. H. E. ToatraHom 1887 oHA M3a3racaH barHa,
Mmdapxmar 52-80 HacHbl 19 XYHL /3YPXHUN LLOK
5, UYCHbl 3pMATUNH AyTantam 9, 3ypx 30rcCoH 5

XaBcapmMan 3MYUAM3HA reMOCOPOLIMIAT X3P3rNaX34
A0TOL, XOPAOrO LUOKUMH LMHX T3MASTYYL apuik,
AL H3M3rO3XK TOrTBOPXKMXK [Mype3 UXCIX LyCHbI
reMornobuHbl Y3yyn3nTyyL 3acapy, eBYTEH XYHA,
Ganpanaac rapcaH bamHa /9/.

Snar  OeepMuM  Xypu,  AyTaranbiH - yeq
reMocopbuM  XWUWX3L ~ 3M3MHUMA  SCUMH  HOXOH
CIPMANTUIT CAMXKPYYIK, OUUUN OyTUMIAT COPrIIXUIAH
XaMT ©eepHUM LYCHbl 3PraAT. AaXWH  LWYYATUAT
MX3CM3H LW33C snrapyynax ymn axunnaraa camxup
Banraa Hb axurnaroxss /5,12,21/.

NA33T  yKAnvH ©BYHYYA, X3BNVH
FANTAHIMAH TYr3M3M YP3BC3M, MyXap ONron, HoMp
Oynumpxam, SICHbl MA3T YP3BC3M, UyCaH YXKINWC
reMocopbuUMop  MYMIdX3A,  OBYTOHWM  LycaH[
Daviraa xopTt Ooamcyyn wWyyrasH OvemaxboabiH
[0TOOA, XOPAJSIorbIr Baracant Hb KIMHUK LLHX33P
nN3pY XanyyH Oyypax, aMbCran CcyaacHbl LOXTbIH
t00 ypbAblHXaaC LeepCeH 33par OvieniH Gaipan
[93PA3X. XOPAOrbIH YeUnH NalKOUUTbIH MHOEKC,
OYHO KVHTWWAH  Monekynyyn ©0araccaH 33pra3asp
IMYUATIIHUNA yP OVH Xaparaxa?.

X3BAVMH XOHOWUVH UO33T VKU ©BYHUU yen
reMOCOPOULMIH  SMUMATD  XUMCHIIP  TYr33M3N
NO33T YP3BCIUWH Hac Gapant 45.5-23.8% Oyioy
2 [axvH, xsA3raapnargagan  Was3T  YPICBAMMHX
2.5 paxuvH OyypCHbIr  3MY  3pA3MTIM, M3AI3MCIH
banHa /34,35,5/.

Xanasap XapLusblH rapantam ryypcaH XoonomH
DarTpaaHbl  xepnenuiiH  yeg — remocopoummnr
X3P3rN3x34,  ©BYTeH OorvHo  xyrauaaHg — XyHA
bavanaac rapy, ropMoH 6a sMyyauH TyH 3 AaxuH
DaraccaH Tyxal cyganraa HIM334 Taapananaa
/3,36,44/. XyHnn Ouen ragHaac OPCOH SMUMH
Ganomanyyn 6a xMMMIH Gopucooc GapOHTyparT,
TPaHKBUNM3aTOPYYL, /C3P3N Aapan-i/, XNop>KyyncaH
HYYpC, YyCTeperyvp, WaBbX ycTrary ¢ochopbiH
OpraHvK  H3rANyya,  ankanuomyyfn,  XMHWH,
naxukapnblH  3YPXHYW MOKO3yyd, AMXnopaTaH
Oa Oycag 0o0AMCOOpP VYYCCOH  XOPOJSIOTbIH - yen,
reknocopouUm xaMrmH yp AyHTa1 banHa /6.45/.

Ep Hb ymnaBsp xemee ax axyu, rp axyng
X3P3MN3A3T  XUMUIH  BYTI3rAdXYYHIIC  XOPOOXOA,
3hDeNneHT SMUMNTIINMMA MOIBXTIN YUNHNNM eHOep
Canpar. Unma uar anganryi sapantam TycnamxmninH
apra xamx3Hg barraafar. FemocopbunnH yeq bytoy
LlapaaxaH Hb TYYHT3M LWyyd XONO0OTOMroop yyCCaH
TOLOPXOW H3M TOPNWUWH XYHAP3AYYL TOXWMONAAOr
Oa xyrauaa anganryl OHOLUMOX, 3MYM3H  3acax
LlaapanaraTtan.
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1. CyAacHbI XypL, AyTaranabiH ypBai

FemocopbuM xuMx Oanraa vyen apTepunH
LlapanT UX3HX eBYTeHn Oyypaar. YYHMI wantraax
Hb OMEeWWH rajgHaac LyCHbl ypcrantam XonbocCoH
copbeHT Ga annapaTbiH 3337XYYH X3MXK33r AyTyY
TOOLLOOJICOHTOM  XONOOOTOW YYCr3A3M X Y343,
MeH oMposLL00 ypBan Hb XMNM3I Beep” X3p3arnscaH
OBYTOH[I  XapblLaHrynM rMnoBonemMntan OarcaH
TOXMONAONA WN3PH3. Ep Hb apTepunH dapantbir
reMocopOUM XMINX33C OMHOX YETIM XapbLllyynaxap
35-40 % xypT3n GyypBan cynacHbl Xypl, gyTarnan
r3>k y303r. CyaacHbl XypL, AyTaranbiH WAHX TaMA3T
Hb ©BYTOH TarBaH OycC, aMX CaHgapcaH, 3BLU33X
JOTOp Hb 3BIyM OPrucCOH Hypyyraap ©BAeHe
r3C3H 30BMYpTaM, apTepuiH dapant ub OyypcaH,
3YPXHUM  LaxunraaH Ouynarm  3ypxXHUW - arwmnT
LeepCeH, Barax X3parcivrH  LUWMHXWAM3M3P
LYCHbl 3pMaNTUMH MWHYTbIH 3331XyyH 6araccaH,
0OAMCHIH CONUMLLOOHBI XYYUIIXKUAT YYCaH bBanpar.
SH3 ypBanbiH yen nepdy3nmnr Ts3p AOP Hb 30rCO0X,
Cyficaap peononurmnioknH 0a cTepouniblH TOPAUIH
ropMoH /30-60 Mr npedHW3OnoH/, Me3aToH,
CyOacCHbI YTLUMAT LeePCeH e aTPOnMHbIr 3aantaap
TYHI TOOLUOOSIK XUMH3.  Xy4umkmntmir 4% -uinH
rmopokapboHaT HaTpuap 3acHa. [133pxu  ypBan
apWNCHbI Japaa reMocopOLMIMT YPramkayyiH3 /3,
6,9,19/.

2. Ynupsx

FemocopOuMIH ven, OONOH AapaaxaH yen Hb
OBYTOH YMYPIX XYHOPI LSeHIYn TOXMONAOHO.
Ymypant Gon nuporeHHbI ypBan Oyc Oereepf
UMTOKVMHWI  YANYMAraT™ i . xbnbooTom  3cpar
TOPErvyMnr canrax eBepmel, npouecc oM. YyHA
HOLITOM atoyn Oamxrym rax y3moar.

DH3 Hb CyAAaCHbI XypU, AyTaranaac 3pc saraatan,
atoyn 6aratanm oM. YM4MpPCaH yen cyacaap LUMHI3H
XWX, ©BYTOHUM Ouennr xanaax, npomenorn,
CyNpPacTMH, [JIOKOHAT KanbLUMWM CyAcaap 30XMX
TYHraap XWUUX X3P3rTan. YnM4panT apuicHbl Aapaa
reMoCopOLUMIT YPrafXIYYNH /44 /.

3. UycHbl 6ynsrH3nT eepynergex

3apum TOXMONZONA, remocopbumTon
X0NBOOTONrOOP  LCHbl  OYPCT  3N1E@MEHT  MMT3X
Da UyCHbl OYyN3rH3AT eepuynernex Hb  LeeHryn
TOXNONAOHO. FenapuHbIr caapmarxkyynaxag
NpoTamMuH yp AOyH ereery 6a UyCHbl UOPUH
3a4nax 4YagBap  WA3BXXKCIH, TpomMbouuTOoneHw,
LyCaHL remapuH WNYYAC3H 33prasc Uyc angant
VYCH3. 3apum H3r copbeHTyyn Tyxawnban, AP.3-

WA X3p3arnax3g TpoMbouuTt 3pc baracy Oauraa

TOXMONAONL ~ MPOTaMWHbI  TYHr  X3TPYYNCIH
TOXMONAONL  LYCHbl  OYM3rHINTUMH  CUCTEMUIAH
VHOCOH  y3yynanTyy4 — NpOTPOMOWHbI  Xyrauaa,

renapuH Caprar YaHap, GUOpuH HUOPUHOreHMN
X3MX33r  OanHra TOLOpPXOMMXK Owen awoynn/m
Bananbir xaHrax xaparmmn /38/.

4. Xoépaory koma

XapblUaHrym  XoBop TOXMONAOHO.
FeMocopOuM XWMNCHUI AapaaxaH LyCaHL XOopTou
6oamc yryn 601COH M3T BONOBY ©BYTIM yXaaHrym
Bavix ron wantraaH Hb FMMNOKCKM Oa XOpPASOrbiH
yNMaac  TapXWMHbl  XaBaH  YYCCIH33C  BonHO.
©0u4TeH TaTax, OyN4YMH YaHrapax, OVEeWnH XanyyH
DalrHra HIM3radx, Xexpex LWHHX T3MO3M 1I3p,
TapXWHbl LAXWAraaH OWYNarT TapXWHbl 34 334
XYYUNTOPOrYUAH  OyTarafibiH - TYH3MUA - ©epynent
NN3PH3,

DH>  XaN03pUMH  XYHOP3MMH - ven,  Oueac
reMoCcopOUMMH  apraap  XOpAnorbir  XyphaH
XyrauaaHz apuiraxag Xy4unTeperduimH Xx3parusd
OrLOM  UX33p  HAIMIrA3X, TIMdXA33  TapXMHbI
yCHbl ypcran OyypcaH [O3BCMPT XOEpaord kKoma
yYCoar, XyHAp3M33C  ypbaumnaH oprunnsx  6a
SMUMIIXIID TAPXMUT rafapryyraac xeprex aprbir
X3P3MM3HI. DHI Hb  XYYMNITOPOIYMMH  X3P3ru33,
3CUMH  MeTabonM3MbIH - MO3BXXKIMMT  Oyypyynax
YMAYUAr3TIN oM /45/.

XY4Mn CyypumrH T3HUB3PT 33H3MUMA anfcaH
ven anb 0onox eepeep Hb  TIHLBIPXKYYIIX
acyyanbir 0000X Hb 4yxan. AHaraax yxaaHbl
XYPIIM3HMNH “Xopanpro Tamnax” TeCMNH XaMmT
ONIOH 3-p 3MH3AMMMH XY/I93H aBax TacarT aHx
1991 oHA ryypcaH  xoononH  6arTpaa XyHO3PCIH
eBYTOH b.3-1 reMocopOUMIr amMXUNTTam XU,
aMb  HacbIlr Hb aBapcHaac xonw 20 rapyw TepnnmH
©BYMH, TafHbl LWANTraaHTan XOpPANorbIr Tannaxaz
sappepeHT amymnraar 1000 rapywm ygaa xmmx apra
DapubIr 333MWKH KIWHUK MPAKTUKT aMXKUTTan
H3BTPYYNCOH Typuwnaraac VY33X34 3H3 apra Hb
SHMMMH Xsnbap, XIML, Tecep, IMYUAMIHUM yP AVH
Hb Oycag apryymaac yp AYHT3MM3C ragHa XyHapan
Toxmongoory 6anHa. MaHar OpHbl HexUeng XoT,
X6[e6, fapantan TyCnaMXUHA XaaHa Y X3P3rnax
bonox xopanoro Tawnaxaf —HavaBapTas  Hb
xaparagnaa.
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H3I. eryynsng TABUrOAX LUAAPOJIATA,
HUNTNAI XKXYPAM

1. TyxalH eryynan Hb eep X3BN3MA X3BN3rA3X
Caviraaryn Gamx.

2. DMHIN3yMH OOMOH 3MH3M3yMH Oyc, TapxBap
CyonanbiH - YAMM3M33p XUMWTOCIH Oon  30XMX
KYPMBbIH Aaryy €c 3yMH XOpOOHOOC 36BLUe6pen
aBcaH bawnHa.

3. Oryynan Hb WUHXA3X YyXaaHbl YHA3CIINTIN,
LWWH33M CaHaa A3BLUYYXK, ONOH YNcaf XyS33H

36BLUEOPEraexyiLl, apra awurnad, rapcas
VP OVHM WKWHXI3X yXaaHdyaap TannbapnacaH
DalnHa.

4. Cotryyno  VpaX  MaTepuanbir  CITIYYIMMH

xapuyLnaratan HapunH OUYrMIAH Oapra XynasH
aBY, EPEHXMNIN SPXN3ruMa TaHUNLYYHA. Eperxunn
3PXN3rY 36BLUGSPCHUN YHACIH A33p eryynammr
X3BNANTIHL, LUNIIXKYYITHD.

XOEP. ©rYYN3/ BUYNX 3AABAP

1. Oryynan Hb MOHIOM X3/133p OUYMTACIH, aHMIK,
MOHIO/ TOBY10/ITOM DalHa.

2. ©Oryynan Hb X3BM3M3M XyyAac A4 XaMXK33TaM
LaacaH [33p 3yyH rap tanaac 3.0 cm, GapyyH
rap Tamaac 2.0 cm, O33p, poopooc 2.0 cMm-
WWH 3aWTan, yCrumH xamx33 Arial 12, mep
X00pOHAbIH 3an 1.5, HumT 3-5 Xyypac
DanHa.

1. ©ryynan Hb gapaax 6yTaUTaN OanHa.

OryynsnuimH Hap:

1-p 30XMOrYy yr cyganraaHbl axJblH VHACOH
X3CTUNT XUICIH Banx, CyYNYUIH 30XMOTY Y axkibIr
yAVpAcaH Damx. 30XMOrYnnH HIPUIMH BapyyH 0331
OHUerT 1.2 rax M3T33p T3MASM3H, H3PCUMH [00p
30XMOrYMIH anbaH raszap, 1-p 30XMOr4YMnH e-mail
Xasarmmr GuycaH barHa.

Tosy yTra:

3opunro, apra apravynan, yp AYH, OYTH3AT r3C3H
OyTaUTIMM3p 200-250 XYpTan yraHg Oartaax GuYH3.

Tynxyyp yr:
OryyNaNnUMH caHaar Unapxumnaxyuy 4-5 yr tanHa.

YaoupTtran:

CypanraaHbl  axblH  YHIOICN3A,
30puNrbIr TycracaH GanHa.

WWH3N3r  Tan,

CynanraaHbl X3parfsrga3xyyH, apra 3ym:

CyganraaHbl  X3P3MM3rO3XYYH,  Xampax — Xyp33,
cydanraaHbl apra, M>A33 MaTepuan  uyrnyyncaH
apra, CTaTUCTUK BONOBCPYYNaNTbIH Tanaap TOA0PXOM
OunucoH barHa.

Yp AyH:

CyhanraaHaac rapcaH yp AYHI TOLOPXOoW OKYuX,
YP OyHrMAH Tamnbapbir XycH3rT 6onoH 3ypraap
NN3PXUNNAXA3D AaBXapAyynaxry 6amx. XyCHIrTmmH
FapurMmr XyCH3rTMMH A334 Tang, 3ypar AypcianuiH
rapurMnr 3ypriiH 4oof Tang TaBuHa.

XanuasmK:

CypanraaHbl axJiblH a4 xonborgon, fasyy OOMOH cyn
TanbIl Tycraxaac rafgHa cyfanraaHbl axknaac rapcaH
yp OYHr ragaaf, [otoodblH Oycaf cyanaaybiH VXXM
TOCT3M CyfanraaHbl yp OYHT3M xapblyyncaH barHa.

AyrHanT:
Yp OYHO TynryypnacaH TOBY Togopxon barHa.

Tanapxan:
1-2  eryyn63p  GamHa. CymanraaHbl  aXIbiH
CaHXYYXYYNIard, xamTpardug OonoH cypmanraaHfg

oponuorygon xaHacaH GarHa.

AwmrnacaH X3Bnan:
Vancouver-unH 3areap awmrnaH 6myHa.

AHInn ToBYnon:

OryynnumH H3P, 30XMOTYUWH H3p, anbaH rasap,
OryyANMUNMH TOBY YTTbIr aHru xan33p 200-250 yraHg
Bartaax 6M4caH Banx/

Kny:

Wwnanuur [1] rax TaMB3rnsH3. Awnan aBcaH
HOMBIT 36B Llyraapax, TOLOPXOW ONYH3.

e Oryynang H3p TOMbEOTr TOBYUIIXK OONOXIyN.

e Oryynang X3parnceH X3aMXuUradxyyHumr OnoH
ynceiH CA cncteMssp TaSMO3MN3HS.

*  Oryynang goTto 3ypar, rpaduk, guarpaMmmblr
Xap, uaraaH ToA4 frapax KOHTpacTTamraap
TannGapbiH xamT wupyynH3. @oto 3ypar DPI
300, JPEG 6onoH TIF epreTrentanrasp xynisH
aBax 6a 3yprumr Text box-oop 3acBapnaxbir
XOPUINOHO.

Xypaamx:

CoTryyNAa  WMPYYAC3H  eryynang  Xypaamxk Tenex
0a 3H> Hb CITIYYNIMIAH X3BN3NMNH 3aphan OonoH
PEAaKTOPbIH aXJblH XeNCOHL, 3apuyynaraaHa.



