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Abstract

The increasing prevalence of Type 2 Diabetes Mellitus (T2DM) and the consequent
diseases have stimulated an active search for novel risk factors. The hormones regulating
the energy balance are of special interest as potential risk factors for metabolic syndrome
and Type 2 diabetes. Ghrelin is a peptide hormone from the stomach with growth hormone

releasing activity. It is also able to modify glucose and insulin metabolism.

In recent years, there has been world-wide interest in studying natural substrates
(traditional medicine) and their modern scientific-practical context. Such methods are
characterized by fewer side effects and therefore, chronic consumption is less harmful to
humans. The method of treatment of natural water in the Tskaltubo region of Georgia is
in this category. Water from Tskaltubo spring is characterized by stability and does not
change according to time. Its radioactivity varies about 37 Bq/m3, which is significantly
lower than the permissible limit. It has passed baseline trials of experimental models with

diabetes mellitus and the effectiveness of the study corresponds to the standards.

Tskaltubo mineral water was selected by us as a non-medicinal factor affecting
glucose metabolism. The first phase of the study included an experiment on rats, the
second phase was aimed at studying the characteristics of ghrelin secretion in people
with type 2 diabetes and establishing correlations between ghrelin levels and important

metabolic factors in type 2 diabetes and obesity.

The first phase of the experiments were performed on male Wistar rats. Animals
were divided into two groups; control and experimental group. In the control group
animals had normal weight. Animals from the experimental group were divided into
three subgroups, based on the rats weight: normal weight group (Group I), overweight
group (Group II) and obesity group (Group III). Glucose levels were tested 4 weeks after
multiple low doses of STZ injection. All rats with fasting blood glucose concentrations
greater than 14 mmol/l were considered to be diabetic and were selected for further
research. In all rats ghrelin levels were tested before and after multiple low doses of STZ
injection.

Ghrelin levels were higher in normal weight rats than in obese and overweight
subjects. In the experimental group, after multiple low doses of Streptozotocin ghrelin

levels increased proportionately in all three groups. The groups of experimental animals
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went through the procedure of inhalation of radon by the Tskaltubo mineral water pool,
once daily, during 10 days. In animals of the control groups, inhalation with radon was
not used. After radon inhalation therapy with Tskaltubo mineral water, a normalization
of the ghrelin levels was observed in experimental group and despite the different body
weight, the levels were approximately the same and close to those of the control group.
In the experimental group, ghrelin level normalization was accompanied by glycemia

normalization.

During the second phase of the study plasma ghrelin concentrations were measured
in patients with T2DM and obesity. Subjects were divided into two groups; control and
experimental group. In the control group subjects had normal weight without T2DM.
Subjects from the experimental group were divided into three subgroups, based on their
weight: Group I- normal weight or overweight patients with T2DM; Group II — obesity
I degree patients with T2DM, and Group III- obesity II degree patients with T2DM.
Plasma Ghrelin concentration, lipid panel, HbAlc level were measured at the same time.
A statistically significant correlation was found between ghrelin levels and BMI, HBAlc,

HDL and Total Cholesterol levels.

The study has a practical value, as the correlation of endogenous ghrelin levels
with metabolic disorders during T2DM was established. This results allows us to consider
ghrelin as a promising, non-invasive marker for assessing the prognosis of T2DM and as

the important target in the treatment process.

It is also important that the inhalation therapy with radon showed a strong anti-
hyperglycemic effect and normalization of ghrelin levels in experimental animals. This
result is also important for considering natural sources of Tskhaltubo mineral water as a

treatment option in type 2 diabetes and obesity.
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&030 2-0b dJmbg 3530963 9080. 5OLGdMBL MsdM530 FMbs3980, MMIgEo3E doPOMIOL,
™3 409wobol s 3M9wobols M9393GHMMGOOL SdWsE0s 59X MOJLYOIL 0Bl obo-
bsdo IHIbMBGEMOSL s AMJ0bol 0bBMDos 5080569dT0 533069 ey 3mbo-
L5©dO BHMEYOHIBEBHMDOIL 30396MH0bLI0bgdools s JMA03980MMHO FEYMISMHJMdOL
306mdqddo (113, 114).

3W393Mmbo 953 qbsL obgbl 4M9gobby, GMaMOE ILEHMOIYds F99©IY-
BooMo: 1)awm309mbol 93933 MO0 foMdmoagbowos 3mFol mOfimgsbo dombol
96360067 MxM9gddo; 2) Ae353mbol 3mb3gbGH®msgos 0BM©Yds MHBIM; 3)
3000593530 )358mbol 9yz3560L 93y 0BM©Yds FMgeobols 3esBImMo 3mbzg-
B®H®5309; 4) 3000530l 3993006 odMMo30LRGdIO 3MHJE0bo MOl JoHMHO-
WO 3y353mbol 39O BYHBo0m; 5) Qe 398mbTs Jgloderms 30MHEIS0M 2555dGH0IOMU
309w0bol 4960l GHGsbL3M0gE0s. Mobwgbds 330939035 583965, MM yMgwobo 3o6-
53000 D0 MJYMWOMHEIOS ey 353mbols doge (115, 118).

9d0vbgo35 0doby, MM BMA0gOH™MTs 33€g350 396 50MIBOBs 3MOgs3z0s #6Y-
0Bl s g3EH0bol EMbgl ImEOl Lodlbwydbol dJmbyg 8539390L5 S IMBIMYdT0, Lbgs
33093900 330535HMd96 93 0bls s M geobl dmGol 2HM0gHNJIgEIO0L Fo9e000g-
0L. 65B3969d05, O™ g3¢30bo MMAMBIgL, HMaM®E 3Fdo 3Mgwobols bgzegEosl, sBggg
3M90bols doge 33900l LEBH0TMWOEHYOIL. g3EH0bLS WS {MHIobl ol gl x35M90bo
3939060 36Md00s ,309006-g3EGH0boL FHobmL” Lobgefmgdom (110, 111, 117).

DOHoL 3mOHImbo (GH) 53w9bls »momygmazoom 399353006L 30gwobols by3mgEos-
b9, 5d0GH™3 GH-0m 0gMs305 GH ©ggxo3o@ob dJmbg 353096@ 9000 3608369¢m3bs
53306090l IOsGHTo S30X0MmIdMEo gMgobol 3mbEgbEHGMoE0sL. MoEsbsz 0blvwy-
wobols dbgsglo BOOL Bog@m®mo-1 (IGF-1) memambsgl GH-ob bg30gaosl, dsb sbggg
d9mdos godmofjzoml gmgobol 19309305 30030600 56 0MH0dO FHom. Leds@m-
LEoG0bo 30 LogoMIMOME MMYMBO3L Mgobols LobmgbBL JoMHs3oMo yBom. s1939
MoMYMBoMNs© dmddggdl 3M9wobol b3 g305Pg 3OEGH0DMEO s 3B0IM3560 Tgs-
39%0 (116, 117, 118).

653 9995905 guGHOM9bL, X9 300093 F08EObIOYMBL 35850m0 dobo Bgdmddgg-
0ol dgbobgd aMgeoboll EMbgby. Bo@oMm©s 33193900, MMAWgddsg 53965, GMI glid)-
H™y960 ©IIIOMO© 5O gOL 4Mgobol mbgl (120, 121).009935, guGHO™-
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39600 Bb533wgd0MO MYMH305 Jogddo 3mUEHTbMIomBMO 39MHom@do b BOHOL
9605330 BHMGHOIWIOM0 S SE0LW0MYIMWOo ymgwobol Bg3Mg30s Ibmemo ¢dbodgzby-
M@ 56 59306090l IOSEHT0 BHMEIWMO 4Mgeobols mbql (122, 123, 124).

53¢™bmdommo bgmzmwo LbolEGgds 860d369™356 HMEL SOl M gwo-
Bol ®9gamws30sdo. 3oglol bgMzol s3Bbgdsl G9deros yeMgerobols bgzMgagool LEo-
306 9ds. 30MHMHIOLS O 950580569380 M 9woboll ™Mby 0HBMYdS IML3sM0bYo
53mbobE 900l Bowgdol 8999y s 30MYds IMLI9M06ww0 sbEsgMmboliEgdols 9ygs-
Bob 8909y. gU LEGO0IMWHEHMOMIWO 9BJJBHO, dEBsM, Z9630MHMBGOMWOs 30300
©9dmddggdom 3Mgeobol 3(oMdmgdge MxH9gdbBg, HMIWIdLsE FoMrmogl Bofams-
399600 bg®3wo Lobgds (125, 126, 127).

309w0bol Mgy s30580 51939 dMbsfowgmdsll 00gdL Lod3smolzm®o byMzmwo
LoliG9ds. 3eoHBBsTo 530 0MGdMEO 3Mgobol 3mbi39b3GH®ms30s 0bEMEMPYdS a-50-
0969630 563 9MboLEHOL s B-sEMIbgMY Mo s3mboliol dogM. sMgbydymwo
52963900 9mgdggd9gb 300306 Bl M9;393GMMHYODY 3Mgwobol Isbg3m9E0MYdgwo
MXMJIO0L. 353MmFHMT05, OMYMO3 36Md0E0s, 8f3539© 5839MHbgdL 330 g gwobols
193609305L, oS 5593H0390L Aol bg3MYE0sl AMIIE35©06 39MH0MEAT0, M3 LO3IMS-
MM 256300:Md9d Mo MBS 0ymb Jrwobgmamw s 5®m9bgMame GHmbydl dm®ol
05 blom, O®MAGdO3 53MmBEHOM 9096 Bofiersgol bgMgmw LobiEgdst (128, 129).

40



3609060 ©5 obo s6FHsaMbolEGHgdo

3L smfergedo L39IL AMgEobol 3r0bo3MGmo godmygbgds oo sbsdMmeny-
60 3163006 259mB0bsMY, Lbgoolibgs dsmmemyngdol dgdmbzgzgddo, dom dm-

ol 39bgdbool, Lozm3gbools gmbg 35309639080, dom3gbool s LolliEol dymds-
69™d9d0L @OML. 4M9w0bol Lotygdgwl bz Md9b ol F9amdgdomo 305M0LM-
00LYS O B0 E3900L JOMBO3MEO MOLEHMWJ30IWO 535000l IJmbg 35:3096¢3)gdd0.
JotrmMa00l bLxygMmdo AMgEobo LEOMEYMBOWSE SMAXMOJLIIIL 35309DGHJdOL BMms©
90 M3oM9gMdL o 3BM3M9OOL boGolbL. M8gbodg LobmgBMGOo Mg obol dodgEozol
33935 3090656 9MmBL. 5855950 3353900l 3OHMEgldos bydo bsgMH™o. Bs30dMmMgEo-
BL LHogermdgb GH ©09gx5030@0l ©0sgbmBols 99dmbgg390do. dgmg bog®oo — sbsdmeg-
obo BsOMIos 3obozm® 331939030 39bgdbomo Lodlogbols 83)Mboswrmdsdo. -
L5539 BogOMO, MYEsdMGgErobo (sU939 FBMBOEO, MMM RM-131) 59550500 03Yymg3gds
306037960 33c0930L II BsBsdo LsdMTs3eMmE LBHIYOHBIW MO OBYEGHTIOO JOVEHOMM3S-
9Bobd s 37F-bofiersgol (GI) bbgs 5350909008 b (130, 131).

309w0bol m©m9dLoggbmMo s o3MmA 6O 9i39gdE0 3MGIBE0MMS© 0335 Yo~
dmygbgdol GgLodgdMdsl M 9e0bols 56 saMmbolEgdol 96 M9g39MLwmEo sambobdg-
0oL LodL¥YJbols bsd3MObom. M3, 33¢939d0 53 LEgO™mTo 5B3969dL MOPOYOHNLS-
Doboswdgam 8909390L: Dmyoghm 331939030 3mqgeobols s6EsambobEo 9330090l
bbgmerols fmbsl o 1533900l dowgdol dmmbmgbowgdsls, 3sdob Mm3s Lbgs 33¢g39dd0
Mool (132, 133, 134).

513360l Loboo Fga30de0s 3004350, MMA FMHgobo SLOYIEGIL »s8MS3 Bobom-
WMQ06O ML s MJRMX0MIGOS 5dgbodg BodEHMOol dog®. dobo JocgyrIoMgdg-
o 394560Bdg00L dglfogers dobo 1g3MgEo0l, SEOW0MIdOLS S IRMIIEOOL 33W0-
909000 N HOMB39WYMRL M39009L MYMO30v LaMRGdIEL Mg obob, Mgeobols do-
39039000, 06390L0wo sgmboliEgdols s AMIE0BOL sbESambolEgd0L (135, 136, 137).
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2.3. ©3d5w0 MDBYdom MombmmgMsdool Bgyogzwgbs
269w obobs s g 3mBol y3M 930Dy

Logom39mIo BoODMMPOs 36MdOE0 fysm@EHdml dobgMmow o fyswo, Hmadg-
WOE QOO JOJAEHOLSS I 0MZEGdS JEMOOE-30OHMZSOVIMBIE -l RsEEO-05y-
60m8-3503099-bs@®0omd 999339 fymo@. 00 BoLOIMPYdS BEGHIdOWIMHMIO? ©
@M®OL dobg30m 56 45603wOL 330 gdL. §YoeEHMOML fywols MHoEoMdEHOMO™MDdS
©59bMgdom 37 03/3%-05, M3 EoL¥AZ39d BLZsMBY 3603369 Mm3bs WIdsWs. Fyawrol
39D 38339030 GoMbol 999339 ™ds F9sMd0m d9@05, M3, JbE 96 Lo~
905 5©530560LM30l sLIAZ39d B3O BMEOTGOL. FyswEHdmL {ysedo sbgzg sdm-
B9boos oligomo d036MgegdgbEgdo, HMaM®mO3ES 0MmEO, dOMJ0, dsgbowydo, cromomdo,
0005, BEGHOMbE0Mdo s L30wrbdo. 9o EHMBdML Yoo Lo3zdsmo 9BgJGHWM© Qodm-
09Y9b9d5 ($3030585979B9dgo mgMs300L Jobbom, 39MHoxgMHorwo LoliEgdol df3s-
39 ©5 §OMbozMwo sbmgdomo 3MmMm3gLgool LsdzmMbswm, megzol 3060, 3mFJ39ds
X 060330l MXMH9JIO0L 50YI60MO 3OMEILIOIOL, dodEHJMH0MWO M) FJ0OWBEO -
5350090990 999 mdo 3o gmdgdol, g3MHglools s J393000 sMM3939d0L 98-
b3939030. @999 LOWYMROEISE SO SMOL Loz oo Yo EwdML dobgMmorvy-
0o fyarol 9839dGHO™dS JodMr0s60 ©0sd9E0 G030 2-0l ™l (138).

0999335 ©®5Mbols 9993390 {yseEHdml dobgeowm®o {yseo gsdmoygbgds ob-
35¢05300L Lobom, OMIgEoE byl MHymdL Y HgIdOL LHGOR 50YIboL 35630gsLd0,
51939 9994BH0MGOL 3mEIMBM 33l O FoMBsOH o3l 3mOTGBoLol 3Mrmi3gLl (139).

35400560 ©05dgEH0 3030 2-0b Lsd3zMMbogm 3MOLO 30MMOY398Dg 1339 BoE6MY-

o 3393900l dobgzom, Imo3s3L ym39wMo® 10 §ym0sb 0b63swsiogdl, 8-12
Ol 256853 mdsdo. 33mMbosgrmdol dsduodsermMo gx9gdEo 9909Rbg3s 0b3sers3og-

00l OG0B g M30L T9dY, bererm 3MHbsEmdol G99asw domfgmwo
699ob0s boMBMBbgds gOMo fferol dsbdobyg. I3mMbscrmdol s0bodbmwo dgomm©ozs
LEOMEO0S© MYBIFOMBMY. 10 HrP0sbo 06355300l 9bdsgemdsdo gdudge0dgb@rero
3b™39w0 B50LbmJogL 37-83/0% bmerm 50530560 Bsolbomgsgl dogbodwad 41-03/3*-0b
36OHM3MmO3E0I MHSMbBol MHoMm©YbMmdsl (905d0sbobmzol BMzOmwo bm®mdss 100 83/
3%), bergom 0635¢05300096 3 Losmol 9999 MmMPs60BId0 HombOL s®sbsoMo 3350
56 MBgds (140).
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Dyo@Hmdmb {yol 0b3sesi30900 36563969000 3939 gdolbmzol, mbzmem-
30160 35309639d0LM30L, d5393900LmM30L (18 Harsdwy) s bobdo dgbvyaro (60 Faw by
390 sbszol) 3oMgdobmazol (138).

396553690 Hegddo QoBbs 33035330900, MHMIWGdOE MSOYMABL HOEMbM-
096053000 25dm{3gme ©sB039xdOL 3069 MBYdoL 35639MMP9 b6 Tmddggdsls
@5 3060gdom, 300Bbg35 MM 53 EMBOL sbslosMYIL 9.§. ,,3mMIgHBolo®, s8o@Hmd Bzgbo
0b39mgbol bRgOHML slig39 HoMTMoEAIBL MsEMbol 3m@IgHBoLol dmddgwgdols dgdsbo-
Bdob oygbs (140). MH5M™bL 5d300 JOMHOMHOE -35dMmbboggds, Mol odma 83E@bs-
WMds MMbol fywgdom gfimgds a-mgMsdos (138, 139). HyswGHmodmb {iyaolb mbogzs-

WMOHMIS O MH3Mbol dmgdggdol d9dsboBdols oygbs doeBY© 5B MM0S
dmombmgl 3603369356 dgbfogansl (140).
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omosgo III.

33930l oL s s g mEYdo

33935 Ho60350m M 9B935@. 30039 93d30 IMO(353©d 933960039bE T 33¢Y-
35L 30615339007, beaenm dgmeg 9@930 3039305 30bo3we 33eg35L 5ESB056xdDY.
996396089630 Bo@oMs 30LEGHIMOL FoTG 30OHMOY390DY, MWD FMMO3LYOYICO
093696 LE9bIOGHWMWO 3mw03HM30wgbol 25¢09dd0 (L5J0 30MMOY3S/Po0s5d0) 12-bs-
500560 /12-155500560 LObsMOL/LOBdBYOL (3030l §398 s F9MYIML 3HB3GMSEMEMSDY
22-25°C. 8032 0bmEo®gdwo ogm Zhang et al-ob 2008 s Liu et al. 2013 8gonmob do-
b9300. 50608690 3gomo FgMHBgre 0465 M50 0dwg35 B E2-0l 3o00MygbgBmMb
43905D9g d0sbermgdmen dmgerl s d@2-08 MM 3Mgerobol dgLlabfogams Bodotg-
0 3000603996 3300939000 5©0b0dbmEo dmguo B396s5dg 56 oym godmygbgdero.
3H™39W900 MmO XYMBO© s0Ym: L3MbEGOMwm (N=11) s 9du39m0d9bE o
X399930 (N=33). Logmb@Mmum xa1do 0y3696 3bm3z9wgd0 be®IseGo fmboom.
LO3MBGHOMWM ¥ yMBOL S 9Ju3gMH0T96BHIO X YMBOL 30OMH23900 bMEOTSEY)-
6o fmbom 0339998Mm©bgb LEHIbIOEMEO 15339000, HMIWOL LogHOM o MOHOv)-
WO Q0O gds 950096 20 3x/3y (5% bodo, 52% Bsbdodfywgdo, 20% zows),
bowm 206033979 H5m@gbmdsl gdudgModgbG e xamBol 30039005 JogEom
oo 3bodosbo 33900 ®gg0do (HFD) xs9996m0 3395060 0o0gdmemgdoo 40 3x/32
(20% (3b0do, 45% bsbdo®myargdo, 22% 30s). G039 XFMIBL 39MMIJES 50b0dbvwy-
o 33900L M9gz0d0 8 3306MH0L 456353 Mdsd0. Igmmbg 33060L ILSFYoLdo, bmgzgarg-

00 993960396FGH™M0 X MBI symGow 0dbs Lsd J3gxyMBs® fmbol dJobgwgzom,
Bm®3ser@o fmbol xqmx0 (I x24x30), X39530 FoMdo ffmboom (II xamax0) s Lodbwyd-
Bob xamao (III xawao). 9Ju39mH0dgbEHol @ILHyoldo yzgws 306Mmsy3580 (bLo3MbE-
O ©S 9Ju39H0d6GHM0 X AMB0) 3Mgobols mby d9dmfjds Rat Desacyl Ghrelin
(dGHRL) ELISA 6536900L 359myg9gbgd000m, Gmdguog ©onmdbgdmwmos Bgbogobols g3g-
396396 ©539300M9d M 03MbM-bMMHdI6EME sBsEoBOL FHgdbmemyosby.

mmbo 330600L gob3s3crmdsd0, 9Ju3gM0TgbEWME XYMBOL 300390l Bow@)s-
M0 06@GHM39MH0FHMbgs Mo 0bgdzos (IP) LEHMI3GHMBMEGHMEobom (STZ). STZ-ol
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9653500 X JMSO0 090 MmDs (30 3p/33 IP ymg9w 330609990 063 gM35¢000m 2 330600
3960530 Md590) 9993560 0465 MOMMYM 306543596 0BEBHM39M0EHMbgsE MG,
5953 godmofj305 3989560030 303960039305 Fomow 3b0dosb 339059 dymxy 306MH M-
339030 doe05b LHOSRBS©. FosEb0d0sbMdOL TJmbyg 33905 STZ-0l IM535¢X IO -
050 MmBgdom (30 3p/33, mOHXIO 069300 1 33060560 0b6EH9MH35wom) 0b9d305Lms6
9O»o doRbgMe 0dbs Bodlodo o JoobErMgdII© BODBOMWMAO0ME 3OMEILYD-
056 5 153356M0Ls© FodM0560 OdYEHO G030 2-0b ImEgeol dgloddbgrs.

99b3900896¢Iwo Xy IBoL bnmdserg®o fjmbol J3gxaBdo LHbIOGYwo 339-
0oL 695090 Q50O STZ-0b M35 RIOSPO HOIEO0 MDBYd0m 0bgzool 9909~

393 (30 92/3%, m6Ox 96 069J30s 1 33000560 06 gM35¢0m). bLobberdo yar3mbol m-
Bob gobloB3Ms AbbmGM309e s 3993039 EHGOL Lydrswgdom (Optium Xceed (Abboutt,
CSHA)). STZ-0ol 306390 069J300056 mmbo 330608 9999y, Yy39¢s 3000335L bobs-
bedo goboboBO3zMs MBIME 2em3mBoL MbY. 3060HMsy39d0 MHIM® AW 3MBOl oB-
3969000 >14 9dmen/, 3oBbgme 0465 BogdMmosbo osdgEo GHodo 2-0l 8dmbg. bme-
oo fmbol dJmbg 94L39M0d96Eo X3MROL 30MMsa390d0, HMIGdLSE YBIM©
33mHBol Embg 500b08bs >14 ddMe/-BY, 2996MdJWEIM LEHIBIOEHMEO 33909,
33990000 00M9dMEgdom 20 3x/3 (5% 3bodo, 52% bsbdomfigwgdo. 20% o).

439w 300035 Md0wolol 03569 d9MH0Gsd30w0lL 9Jdu3gMH0dxbEHIwo domdy-
03060l 396¢®0sb oyzsbow 0dbs HyseEmdml bsdzm®bowm s Latgsdowo@s-
3O™ d5EbgMmMma0M® 396G®T0 (d5¢bgMmOHgLMOEO0 g GHmdm).

99b39600896G M X {MBOL 30MMs33900 FMo3LbYL FgowrEHwdml dobgHswm®o

Dyeob Lombsdo, Loog Pom@omom MsEmbol 9993339w0 fgoeGHdml dobgMHosememo
Pyom 0b3seoios. fywol $9d3g6mo@mcs oym 36 °C, ¢9bosbmds 90%, Gsmbol 3mb-

396¢®s305 37 Bg/m3.

3H™39ms B3MBGHOmMMWM X Ax0 IM3LEs 08539 30MMDYDT0, Bog®sd Hysewdo
(50™bob 3mb6396@M300l 2o69gdg. sOE39O FbMm3zgwl 9du39MH0d9bE ™o XA MBOL
(n=33) 56 LogMbEGHOMM X yMR0H (n=11) 56 3JMmbos oBo3MMO T9gbgds dobgMHseE
Dyomsb, obobo dbmwm® Fywol mOHmJwols 0b3sesi305L 9939009056 90Mm©b9gb. 0b-
3505305 bgdms 3b306M0m, 7-10 fmmob gobdogzwmdsdo, rgdo ghmbgw, domswo
A96056md0l 306HMdgdTdo (ssbarmgdom 90%). 9Ju39M03g6EwE X aRoL yzgws J39-
X350 3039300l oo 309360930L godm, 06355300l PWIGOOL CoMmEIbmMds 4o~
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0b50s 10 ©gdY. 06355300l 3OM390MOL 9909y 306033900 FMmH3LgdwYE

0965 303500830 s o3 MRMIJEIM 339008 095000 33 IO s J09HmEYdMm-
@50 Y500 bEIbIOGHWH. 9J39MH0TYbEHIWO X yMBOL o LoZMbEGHOME ™ X yMBoL
3000593900 §950GHMdMm©b hsdmygzsbow 0dbs mdowolido, 03569 d9M0@Esd30ol bo-
bgemdol 94u39M0396E e domdgoobol 396@M30, Lo 30MmMEE3900L Lolberol
3650B0 B5EHIMS 0635005300056 5 s 10 ol 899gy. 3e3mHol mby d9dm-
9990 094m 9egdGO™J0d0MH0 IJPMPOM, 3MOEEGHE0 3e03MmIYGHEOOL 2odmy9bg-
000 (Optium Xceed (Abboutt, CSHA)).

3090bol mbg 99dm{jdgd)co ogm Rat Desacyl Ghrelin (AGHRL) ELISA 65369-
ool Q0dmygbgdoom.

o3 d99bg0s 33930L dgmeg 9@o3l, MMM 3 M339 900b0bs o BoBoMs so-

905690%9. 3393580 B 0d65 30 3060 15330930 X NB0IL 8E2-00 gbm3-
0bmwmaool g6 ™m36mwo 0bLEOGMEGOL 5B s 10 }¥s6IOMDgwo dmbsrolg bo-
3mBGHOMMm ¥3xz30©sb. dgbfiogerowo 0dbs 999ga0 X aMB9d0: 10 xsbIG Mo bs-
3mBGHOMMm %39530056 (5 85953530 @O 5 Jowo; bbgmewol dsbols Lodmswm obgduo
(BMI)-22,7 + 0, 4 33/32); 10 35309630 00032-000 ©5 bn®ogrm@o fmbom s6/©s Fo6do
Pmboom (3 3030 s 7 Joewo; BMI 24,9 + 1,9 33/82); 10 35309630 8032-000 @5 I bsGolbol
LodLb¥Ydbom (5 85953530 S 5 Jowwo; BMI-32.9 + 33/9%); s 10 353096@0 dE2-000 o
IT baobbolb Lodbwydboo (4 95953530 ©s 6 Jowwo; BMI-36, 9 + 1, 8 33/0?). 0sdg@0-
96 353096(39dL ImEOL y3z9s 03YMmEBIOMPS POJEGHMMNJMOHS300L M9503DY, MYAMEs6Iv)-
WO 390X 00Ms (3 96 33060530 1 Lo-0b gobdsgzwMdsd0) s 390035996GHMBMGO
931Obsmdol 3OO MEHIMOIOMPID MOSNOHO 3bGH03039Mywo39809M0 by~
5 90900m. 439w 1Yd0gdBo 0gm 3e0b03MMs© LEIBoWMo JgzsLgdol OML
56 3dmbom ©0sabmbE0MGdMo 39F-65fers30l GHMJGHOL GMIge0dg 53500 56
136J30MOH0 IMM3935, SO 509b08bgdMEImM 35H9JB0OO FYMTMYMdS Qodm{j3949-
o0 5300L900560 LoAbogbom, 1939 96 5©096086gdMPIm FsMHOLYIMO X 0M3IZEOL o-
53500909, 03000l 55350gds 56 M50 FH030L 06939J30MMH0 9350 Yds. 3393006
353mM0obz0L 3003gMH0xAL HoMdmowygbs oM 3ol olgbigos (eGFr < 900/
§00/1.739%) 05 gme-bolbeds®®gms LobEgdol (3539 9350 YdYds.
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3MHMGHM3MEGd0

Lolbero 9930mMm30s o om, 08:00 LssmBY VsTols FdogMHo 0bEHYMHZ5¢ ol J93IY.
353530 030mHB0oMGdIMwo 390mymdobol (HbAlc) mby s wo3owMo 33ws
39DMdoro 2oBmdo 0dbs BioSystems ABL 80 FLEX, BIO-RAD, HUMAN 56s¢ro®%s@m-
Mol g59my9gbgdom.

3090obol mby 999mds 5@sd0sbol aMgerobols ELISA 65360900l go8mygbg-

dom, MMIJwo3 oBdbgdmwos Lybwgohol B9MHIY6EHMB 353806090 0dmbm-
LEOdYEEBHMO 565WOBOL F9dbMmEMY0sDg O MOMPIbMIM0Z5® FI6LSBPZMOZL s~
dosbol gmgeobl IMo@HTo s 3 sBdsdo.

bLEIGHOLEO03MMO0 sbseoDBgdo

dmbo39gdms X389d0 9950sMm9gdmeo 0dbs ANOVA @qbEol godmygbgdom. 0.05-
b9 bs3agdo P 3609369 mds Bsmngarowo ogm BEGo@obdozmce 8609369mm3565¢.
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mosgo IV.
3®9gwobol MosmgbmdMmogo 33momgdgdo
LAH®I3GHMBnGM30600m 06ME30MIdMEo FodMosbo OsdgGO
G030 2-0b 3dmbg 9du39®0dgb@H e gbmgzgegddo

3090060 560ob 28 5d0bmBss30L F99339w0 393GH0O, MHMIJOE JOMOMIWOIQ Ao~
dmogmxs 39380 5 SbEGH03MWoMYOL Fooll s BOHOL 3mMIMboL (GH) 4sdmyme3sls.
Lobgwfmgds ydgmobo guwmdbgds ,ghre® Lo@yzol 8gLlgl 0bmgzdm3mw 969890,
653 60dbsgl ,0HDMmYds“, GH-0b gsdmygmazol EHodwmwo®mgdol Mbs®Hg domomgdom.
1976 9wl d59996L3s s MobsddOMIdds 50dMsbobgl Mm3omoMGmO 393EGH0MO
Do6mdmgdmegdo, H®IWgdog 96 93tgbbgb 5039 M30MOENME 59dGH03MdIL, Fog®mod
3dmbsm Lo GH-gomsg30bvxnwgdol sd@o3mds s dmoblgbogdwbgb Gmyms
GH-U bg3m9dmamagdo (GHS). GHS-9d0 dmgd9w09096 303mx530BLs o 303mmamsdvls-
b9 GH-ob 959mymazobmgol, s@s GH-gosmogolbwmawgdol 3mmdmbol 69393@®6m0b
(GHRH-R) 89939mdom, 65890 ©9393GH™MmoL, GHS-R-ol d9dggmdom. Lobmgbyeo
GHS s GHS-R 8099000980696, ©3 v36md0 9bmaqgbméo eogsboo GHS-R-Lomgol
Mbs 5OLYOdMIIL. 1999 ol ©939899MH o 3Mmx0ds S bbZ. 306039 gdds Qobsgogn-
3939L 9 3539439 3M9e0bo 30MH™A30L 3993096, Hmamedi3 GHS-R-0ob 9bmaqgbmmo
woysbo (30).

dobo LEGHO®MJBHMO0IL 45dMmIEObIGY, Ol M0l 39330Id0L JmEHowobols My -
bob §o6HdmBoa9bgero. 396H0xgM0MNws b 396@MIME byMzme LobEgdsdo dgy-
3560L58 469w 0bo SbEGH0TMWoMHOL BOHOL 3mMHIMboL Bg3Mg3E0sL, BOHOL 133900l
dogdsl s 0()393L Fmbolb 8s5@Hgdsl (125). 3mFol dogM 4sdmBmdsz9dmeo yMgeobols
by 0BMPYds doddowols 3gHom@do 56 03 3060Md90d0, HMIWYOOE 3530060 90v)-
05 969M00L MoMYMBOm doBLMSL, HMyMmMH0Ess 308300 b sbMEMgJlos. 5ol bo-
3000L306MHM, FMJobol E®by sdsE0s F5F0b F9d9 96 303960399008 OML
(26,28). sGLYOMBIL FBoOEO 33039099 gds, MHMI 3MHg0bo Msd5TMBIL (396G MG
OEL 5533900l doEgdols s 969MH00lL 3mTgmliEGoBol bgoMmm3m®mIMbsewe Mgyy-
w06 90530(30).
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3M9gobo dgbsdems vx39MbYdIL 0Bl obols Qsdmymasl 30MmMoy39380 ©
505305690 80. bbb ©oILEHMMmS, ™I KSbAOMYE 530569000 aMgeobo
06mbs3L 0bLIobol 1930930l s BOEOL Lobbwdo yEM3MDBsl 0bEHM396MG0
3W3MmHBoL GHMWgMHIbEGHM™dOL BHguEo @O®L (GTT). LysdoMol3oOME, Msy39800 Bo@o-
090ds GTT 583969, O™ 06LwYE0bols 35bgdo LoMABMI S 530 IMS S 0YM
3 5DIMMH0 e 3mBol 9993060905 GHS-R 56@0gmboli¢ol 0bgjzool 9909y (40,55).

Lolberols 3¢oBdsdo gMgeobol mbg 306MHYds Fodob 990 9Y. 3MgEobols m-
Bob 3390000 3odm{)39me0 9939000905 VIMP39MWos 1Yd0g]E 9000 JE 2-0m, Moy
35657 MdL, MHMI IM30M3M)WoMg 4Mgobols sd390mMGdIWds MM Y6353 1339~
ool 3009d0L M™L d90degds BsJoEmdMm03 gsdmofjgzoml 4wm3mBoL 33wWol M-
03939, 9939 Hmbols Imdogo ds@Hgds (67).

239GHgLMds 3990 035309d0L Jobg3z0m, HMIWgdoi gbgds AMgwobolbs s 0b-
LYEobOHGHOLEBHI6EGHMDIL /56 OsdYEMO FYMTsMrIYMISL TmOHOlL 35380ML, Tglod-
WM 5MBYdIMBOIL 3MOIS30s 36M9E0bly s 0bLYYWObOYDOLEHIbEMBIL /56 Fod-
6056 ©0509BL JmMOL. sOLYIMDOL IBIOO IFH3I0(39099W9ds, MMIJE o3 J00MYOL
309wobol sdmMyMbzger MMEbBg 35636095L0L 3963w gdoEb 0Bl obols byzMg-
30519. 3mGS bbols §ob Tong et al.-oll dobggzoom (2010) godmomdzs 3sGom©o, ™I

dmEoMm3Mwotg 3Mgwobo MY Mbsgl e 3mBs-FolE0dmwomgdme 0blvyeobols
193693E05L s 3MM393L W M3IMHBOLIPIO BHMIMSBFHMIL K s6dO Mg Ld09BH9d-
do. 3005 950dMBbgdTs oBIMES 3990, MMI 9bMygbm® M9 obl 543b Mmoo
0B 0bol FoBomEmyome 1936930580 s HMI JMgobol 6@ sgmboliEgdl d9vmd-
050 oo IxMmIGLMb 9@ MxMJgO0L BMbJis0s (58,67).

439w B©98mmbligbgdE0sb 4o8mIobstrg Bo@oMgdmwo 3wwobozméo 33wg-
30l dobsbo ogm aMgwobol 3mbi3gb@Mozool 0gbEGoxoE0Mmgds 9du3gM0dgbEmam
3b™39wgddo T2DM s fmbol bbgsaobbgs bo@olboom, bs3mb@Mmem xaqmnmsb 9g-
©OMYO0m.

50b60dbo 330930l EOML gmgeobol mbg AsbLsBL3MME 0dbs gJudgModg-
BGHob sbsfgobdo s bLEGHMYIGHMBMGHME0boL 0bgd30900l T9d9. e3MmBOl Mby
30bmowo 0dbs Ibmemm bLEGHMG3GHMBMGHME0bol 0bgdzool 909y.

309obol Emby Ma3dMm Jomswo ogm Bm®Isrm®o mbol goOHmsa3903d0, Lod-
b9gbol o F96Mdo ffmbol 30MmMsy39096 Tgsmgdom (gbMowo N7).
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gbGowo N7. 369wobols GHomEgbmd®ozo 33wowgdgdo (ba/dww) Lbgowabbgs mbol
Bm®Ima03gdool ddmbg 306239030 s 3Mgeobols MHom©9gbmdMogzo
33ogd9d0o (6a/dw) LEHMY3GHMDMEME0bOL B0, FMSZ35EXRJMSO
©MbBom» 06003060900 F5dH0560 0sdgE0 GH030 2-0l IJmbg 3oMms-

339980

369060l Momgbmd™Mmogo 33wowgdgdo (bg/dw) Lbgssalbgs fmbol bem@mdmywozgdools ddmby
300239000 — 3mbGHOMOo

Lodbvdb9 20.25 + 1.5936
Fo6do fmbo 25.51 £ 0.8905
Be®Bo Mo ffmbo 31.05 + 0.9933
LogmbGHHmem 31.58 +0.8471

309o0bol H3mEgbmdAogz0 33womgdgdo (63/dew) LEHGI3GHMBMEGM3060L B0, G35 X JHo©O
©Mbom 060ME0MgdEo d5dH0s60 osdgE0 G030 2-0b IJmby 3oMm 839380

Lbodlvydbg 28.05 + 1.026
F5600 fmbos 35.33 + 1.3123
Bm®3oey©o fmbo 455 + 1.4636
b3MBEHGMM 31.58 + 0.8471

99b3960096¢M X 3MBdo, LBEGHOI3GHMDMEGHME0BOL FMO35¢RIOIO, IBSWO
©MHg000 0b699d300L (30 dy/33 - mOX M) 909y 3609w0bol Mbgy 3OMIME 30w
350D s L3039 X3Rdo (3bOowo N7, osg®sds N1).
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©05363535 N1. 36H9w0bol ®om©gbmd®Hogzo 33wwowgdgdo (by/dw) LEGHMI3GHMBMEGHMEO0-
6ol odoo, M35 JM©0 CMBom 06306900 FodM0sbo os-
0930 3030 2-0b dJmbg 3o Moy 39dd0

45,5
31,6
35,3
I 28,1 |

IIT bLodbdbg IT 35600 Hmbs I 6(*16\;855)‘360 bo3mbEHOHMmem
0> X030

B 369wobol Hom@gbmd®ogo 330wgdgdo (ba/dw) Lbgsabbgs fmbol bm®Imywozgdo-
ol 3dmbg 306 mo939080
3090obol Hom©gbmd®m030 33wowgd9d0 (63/d¢w) LEHMI3GHMBMEMEF060L IdsEO, IMS-
35X JM5©0 PMHYom 0bEME0MIdMo TodMm0sb0 ©0sdgGHO BH030 2-0L IJmbg 30O ms-
3390390

99L39600396¢ M xaBdo, LEHMISGHMDMEGHME060L M35 RJOSPO  BIEO
©MbBYd0m 0bgdiool 9999y (30 3y/33 - mOHX M) 3bM3gwms 13039 J39xdRdo dod-
60560 053930 3030 2-0m (3bOHowo N7) gy 30mbob mbg Mad™ domowo ogm dbvy-
396 306005339380 F5OB(Mb0s60 s bMOTs Mo imbol 306:Msy398056 Tgscmgdoom.
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gb®oo N8. gy 3mbol ©mbg 3060339880 LEGHMYSEGHMBMEHMEFObOL 535X IOSO
Q050 MHBYd0om 0bgdi300L 9892 (30 dy/33 — OX M)

99L39M0896GH o XyNBO —
LEBHOI3GHMDMEGHME0bOL

965350 X JM5O0, IOIEO

Lo3mbEOME™ o}
M50 (30 8y/3 — MORIO) 3000 X603
060306900 JogMosbo
050930 ($H0302
Lodlbmdby 18.84 + 0.36™ 4.93 +0.36
FoMdo Hmbs 17.84 + 0.3* 4.93 +0.36
Bn®dscmEo fmbs 15.65 + 0.43* 4.93 +0.36

99b3960396H 0L sLsHyoldo 30MmMoy390d0 dEEGH2-0b 356989, Mgobol Emby
MBOHM JoI0 0ym ba®Iswm@o fmbol ddmbg 30O ™3980, 3069 LodbwMJboo @
39600 fmbom, mwdizs LEGMY3GHMDMEGME0boL 0bgdiool 999 (30 Tp/3y — mOXIO),
3090060l Mbg o0BsMs 3MMIME 30w LYT0Z39 XyIBTO0.

HMYMO3 O0Q0 33093900050 36Mmdowos, ZoBoMmwMmAoM® 306HMdJdT0 AMgEo-
Bo 5839MHbgdL 0bLeobol bg3Mg3EosL. IEH2-0l OML yz39es X3BI0 3OMIMEO(3049-
5 0d5¢ 90l gm9geobol mby. GgLsd5d0Ls©, F5dMH0560 OsdYEHOL WM™ Mgeobols
©@M™bob 353 90s 300093 MNBOM 5300908 9bMygbmMo 0blywobols Ly3MgiEosl, Gog
00393L 33mBoL ™bob do@gdsls O 9995MGLIOL 9350 YIOL FoTMbogowls. s©b0od-

brwo 33930L 990 2@LEWOIOL 36O J0bol @edm®yMbzgw 98gIEL 0bLyero-
Bob b93M9305%9 IGH2-0l OHMU.
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®s30 V.
©5050 PMBo®» Ms5EMbMmMgMs300L BYas3wgbs
3®9g@obol s ye3mBol EmbyHg LEHM®Y3GHMbBmGHmEgobom
06@M30®9gdmmo 85J®0560 0sdg9@HO G0302-0L Jmby
99b3960896H N gbmzgwgddo

331930l doBsbo 0ogm LEBHMI3OHMbMEHME0bom 0b30Mgdwo d@2-00m 306M-
05939030 9653900035353 MBMO0, 3em3mHBol mbybg dmddgo Fod@memol 3mgbs.
331930l J0BsbL 51939 FoMTMIP9bs FE3MBOL MbOL (33C0Wgd5Dg M geobols
(5m9bMdMH030 (33€00w 98900l QobLsD3MSs.

dmem egddo dbmgwomdo gshbs 0bEgMglo 0969dMH030 LMBLEHGSEJdOL
(HOs0030wo 89030bol) s Fsmo mobsdg®mmgg Lsdg3bogmm-3GMod@ozwmwo
363 9JuGHol Iglfogerobsdo. sbgmo dgmmE9do bslosmgds bs3wgdo a39M©o-
00 9dm3wgbgd0om @5 Fglodsdobs, JOMbozmwo dmbdsmgds bs3wgds© Lsbosbms
5@530560bM30L. 58 353JaMmM05L 8093990036905 LBodoOr 39w ™o {fgoeEHdmL JobgGo-

@ 6o figegdo.

L5JOOMZ39MT0 BoOMMWS 36MdO0E0 F9YoeGHMdML F0bgMs &0 fgowo, H™IY-
OB QOO ©JFGEHOLSS S 0MZW YOS JEMMO-30OMIIOBMbsE M- LYW RGO~
9536093-350303-b5GHM0md 8993339 fYws@. 00 bslosmYds BEGHsdOWMOHMdIOM
5 MHMoL J0bg300 56 oboEEOL (33e0WgdsL. HyswGHmdml fywols Goomaddovy-
M5 E9HEMYd0m 37 B3/3*-005, M3 ILYIZ90 B35GB 60369 Mzbs© IdSEOS.
Dywob 2o%m6 33Fm390d0 Mombol 99333390 ™ds 8969000 9@ 0, 99939, b3
56 LEOWYdS 5F0BOLMZOL OLYIZ9d D3O E BMEMTGOL. FgowGHdML ffysedo
5939 sdmbgbowos obgmo d03Mmgwgdgb@gdo, OHMAMMOESS 0MmEO, dOMIo, dopbo-
30, Womov)do, MMM, LAHGMBE0MIo s BL3oErgbdo. {gsEmdMbL fyswo Ly3zdsm
91899GHMO5© 359m0Yygbgds 30305859 mBgdgo mgMs3ool Jobbom, 3gMoxgHowm-
o LobEqdol 8(3539 s JOMbo3zMwo sbmgdomo 3MmEglgdol LsdzmMbowm, Mmoz0l

&30bob, 31393995 X0M3300L X MJOIOOL s0EAIBoMO 3MMEgLYdOL, dodBEgM oo
0v9 3000 53500JdJO0L F9damdo dEAMIsMYMdGdOL, I3MHgLoOLs s J39-
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3000 MM393990L J90mb3939980. YT LEOMMWYMBOWSE SO OO TglHogwo-
o fyo@Hmdml dobgMowMmo fymwol 95399dGHMOMds FodM0osbo ©osdg@o GHodo 2-ol
MmL (138).

019935 ®5Mbols 9993390 {ysaEHdml dobgemowmMo {yso gsdmoygbgds ob-
35@5300L Lobom, HMTYE 03 bgwL MHYMdL MYX MO0l LHG SR S0YGbsL 35636 gsLdo,
51939 9994BH0MYOL 3mEIMBM 33l O HoMBsO o3l 3mOTgBoLol 3Mmi3gLl (139).

35960560 050930 030 2-0b Lsd3Mbogrm 3OO 30MHMsy390Dg 339 PoGS-
6900 33¢g3990L Jobg30m, 3Mm0393L Ym39w o 10 (90056 0b35es309dL,
8-12 ol 3560530 ™dsd0. 33MHBsE™dOL dodbodoe o 9i39JE0 9908B6935 0b3sgms-
30900L ILOYWGO0EIL gHmo M30l 909y, bmwm 8379MHbsWMmdOL Jggao© dow-
Domwo Mgdobos bs®PMbgds ghmo ol 356dobg. 33mOHBsEMdOL sbodbwero
99035 LOMWO0s MBoROEMbMs. 10 frP0sbo 0b3swrszool gobdsgwmdsdo gdudg-
©0396G Mo 3bmggewo Bsobrbmdegl 37-83/3, bmwm s@sdosbo Bsoliybomdsgl dsduo-
dvd 41-33/3%-0b 3OHM3MOEF0ME M5EMbol MsMm©YbmdsL (5sdosbolbmzol brzmHvyeo
Bm®3dss 100 83/3%), beaewm 0635@ws30006 3 Losmol 893y mOHR60BIdo GHombol
56565060 3350 56 MBgd5(140).

Dyo@mdmb yawol 0b3sgo30900 3996583969005 3f939wgdobmgzol, Mmbimem-
30960 3530963 900bmM30L, 0538390030l (18 Fersdg) s bsbdo dgbyero (60 §gur-

b9 990 sLv30L) 30Mgdolmgol(138).

3965L3690 Hegddo 4sBbs 33035330900, HMIWGdOE MOMYMBL MOOMBM-
09653000 259m(39) ©sLBOZxdOL T30 MBYOOL 35633960MYbME dmJdggdsls
@5 3060gdom, 300Bbg35 MM 53 MBSl sbsbosMYBL 9.§. ,3MIgBoLo®, sdoEH™d B3zgbo
063 9mglol LRgOML Sb939 FoMTMOEAIBL MoEmbol 3m®IgBoLOl dmddggdols dgdsbo-
Bdob oygbs (140). MoM™bL 5§30 OO0 a-g5dMbb03ggds, MOl godmE 33w9Mmbs-
WMds Gombol ywgdom gfmgds a-mgMs30s(138,139).

99L396 0396 0L sLsfigoldo gmgmobol Mmby MABGM Jo®swo oym beGIsememo
Dmboll 3065239030 LOALwJboms S FoMHdO mbol IJmbg 30MHM4A39dM b FgoM9-
00 (©O0saMsds N2, gbMHowo NI). 9du396H0d96FGH M X3x3do, LEGHMI3GHMDBMEGME0boL
0699300l 015350 X JMSO B0 EMDBYOOL (30 T/39 — OX M) 8909y Mg obols
©Mbg 3OM3MEO30IWH© Q50DIMS 1LYT0Z9 XyMNBI0O (OsaMsTs N1, sbMHowwo NI).
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gbdowo NI. Hs5mbol 0b3sewszool bgdmddgwogds gMgwobol mbgbyg (ba/dew)
UAHOISGHMDMGME0bOL B, FMZ35¢RINIVO EMBom 0bEocg-
00 JogdM0560 ©0sd9EH0 3030 2-0b 3dmbg 306 moy390d0

309060l Mom@gbmd®mogzo 33wowgdgdo (bp/dw) Lbgswsbbgs fmbol bm®mamywozgdools ddmby
306005239080

IIT %30 (Lodbwdbg) II %3530 (Fo600 Hmbs) I X299530 (bm®ds®o fmbo)
20.25 = 1.59 25.51 +0.89 31.05 = 0.99
P<0, 001 P<0, 001 P<0, 001

369w0obol HomEgbmdMmH030 (3310 gdgd0 (b2/dw) LEGHMI3GHMBMEMEOBOL B, FMSZCX IO
©@MbHom 063009090 TogdM0s60 0BG BH030 2-0b IJmbg 30MHMsE39dd0

IIT %30 (Lodbdbg) II %3950 (Fo600 fmbs) I X299530 (bm6Hds®o fmbo)
28.05 +1.03 35.33+1.31 455+ 1.46
P<0, 001 P<0, 001 P<0, 001

50MbolL 063s¢s300L BYdmddggds yMgwrobol mbyby (bg/dw) bGHMmI3EHMBMEMEObOL IdsO,
9615350 xR M50 EMBOm 06300900 BodM05b0 0sdYEHO G030 2-0b IJmbg 30MmMs390T0

IIT %30 (Lodbdbg) II %3530 (F96d0 Hmbs) I 299530 (bm6H3sMo fmbo)

31.24+1.14 30.69 + 0.87 30.88 + 0.75

39L53306005, MMI {goeEHdml dobgMswm®o fiywom MoMmbol 0b3sersgom®o

09653000 9980093, 369gwobol ™mbol bm®dswmobgds osxzodboMos Y39ws J39X 33~
do s bLbgmeol gob6lbgs3909w0 {mbol dombgszs©, MbBggdo oym sbEmgdom
03039 5 d5¢05b sbErml Bogmb@Mmmm xawmaol dsh39690wgdmsb (osaMsds N2).

55



©0536535 N2. ®50mbol 0b3sewsizool B9dmddggds aMgeobol mbybg (ba/dww)
LAHI3GHNDMEGME060L EdE0, 3M35¢RINO©O MBom 0bwEocg-
00 85460560 ©0sdYGH0 3030 2-0b dJmbg 30Mmmsy39d30

31,6
l]ﬂ'z 30’7 l

IIT bodbdbg II 35600 fmbs I be®dsermdo LogmbGH®menm
fjbo X0030

B a690obol ®sm©gbmd®og0 (3360090900 (b/dw) LEHMI3GHMBMEHME0BOL EdsE, IMs-
39X JM50 EMHBOom 0600300900 FoJMm0s60 sdYEHO G030 2-0b IJmbg 30637030
500mbol 063semsgool bgdmddggds 3Mgwrobol mbybyg (ba/dw) LEHMISEHMBMEGHME0bOL
5050, IM35CRJMIO EMHB0m 06300900 TodMH0sbo 0dYGHO G030 2-0b dJmbg
3005239000

993960896 F xR0, LAHO®I3GHMDMEME0bOL FMOZ5ERJOSPO, OISO
©MbHgd0m 0b9J300L 9999y (30 /33 — MOXIO) Y3 HBol ™by MROM ToEowo
0g4m 199456 30605339000 FoOOfMB0E O b mMo imbol dJmbg 3060533906

3900509d00m. ey 30Dol Mbg 453MbEHOMEW s Gombom 0b3sesiools 89-5-9 s -
10-9 gl (gbOowo NI). 9gu3gc0dgbhr xanB0b 39w J39xd0BT0 dEr3mboL
b9 89930605 OHMYMO 3, MHIEMBOL 06355300056 5 MO G939y S1939 MsMbols
06355300056 10 ol 99993 (©0oaMsds N3).
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gb®oo N10. ®smbols 0635300l Bgdmddggds ganwy3mbol mbyby

oMbols Gombom 5Mbom Lo3mbGHMmem
0b3sqs30599 0B3ses30s V omg  0b635¢0s30s X comg X3RO
X330 II1
(bLodLbwydbg) 18.84 + 0.36™ 16.32 + 0.65™ 11.4+0.73* 493 +0.36
X080 11
(35600 fmbo) 17.84 + 0.3* 15.72 + 0.9* 9.76 + 0.83* 493 +0.36
X080 1
(Bea®Bogrm®o 15.65 + 0.43** 1434+ 0.61* 9.53 + 0.62** 4.93 £0.36
fmbs)
* P<0, 001

©053M595 N3. 2)300D0b mbob 330w gds MH3Mbom 0635530509 s 0bsws3o-
0056 10 gdo

—@ 18,8
/ L7
15,7
/. 114
9,5 -—= 9,8
4,9
LogmbEMmeEm I xawa0 II xamx30 IIT %30
X3IBO (6o Mo fmbo) (356000 fmbo) (bLodLbwydby)
—— G50Mbom 06353050
—— 4M390OPO0YMS MoMbol 0635s30©sb 10 rol 899wy
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99b3960396GH M0 X330l 30MHM339dMb Lobbedo yaw3MBOL Mbg 3o3mb-
AMM©S 5 ©s 10 @osbo 0b3swsgool 9999y 90999 06355300056 3 30L g-
99353, ©®5853 9B3965 3 3MBOL BEGHodOW MO ©OJ390mMJdMo M™Y.

Dyo@mdmlb dobgmowm®o fywol Hsmbom 0b3swozool mgdadool 9909y,
309wobol mbol bm®IsoBgds sxzodloMEs 9du396MH0ag6EHMM J39XAMBOL Y39
939% 39800 80bg35® 29bLb3539dMo fmbobs s MomMJdol MEHMWIdMmEs Bo-

3MBGHOM@M %30l 3000239008 J5B39690gdL. 9Ju39MH0dI6GHM xaMRdo Je9-
@0oboll @™bol ba®TsoBgdsl b sbErs 4039d00L bM®mIoe0Dgds (LMsmo N3).

932 Ho60MmoaqbL 3G 0g5dGH MO 39E)9dMEMHO ©535JOSL, MHMTJE0;

35903999005 OMmaMO3 396930399600, 5939 95M9529693H03MO0 o6M90M BogEBHMMIdOM.
©OILEEOIMBOM (36Md0E0s, HMI 535©0JOOL 3ommygbgbo JmoiEs3L sGs Fbmem

3563609obol d9Bs YXMJId0L doge 0bbywobols Lyzmgiool F9gd0cMm9gdsl, 6539
dm9g 60 393 9dMEMM MP39390L. dGH2-0l dJmbg 3069030 dose By 609369 m-
35605 Lodbvdbom 59mf39o Wo3MmEHMJLBOMOMIOL sIMBL3MS, M3 M30M39WgL
gm3eobs 3000935 §mbol 3egdom, dma30569000 30 gl 36083690365 59dx mdg-
19Ol OsdgEOL 9L s byl MHymdL dEH2-msb Ws39538069d0wo LbgzosLbgs
39O 9gd9d0L 53000 530w gdsL.

dobo m®9gJloaqgbMmo, 503MmP9bmMo s WOsdYGH MO dmddggdol Jsdm, aMg-
0bo gobs 30dHB039w0 bLsAoBbg LodL¥dbobs s FE2-0b bsdzmMbowme.
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