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30’)@030[)@360 b03336>8l)8860b bosqaémao 86008(4)000 8080’)[}060350 QooaGm%oo
démso 3o obmgyemozool bbgo doBg8gd0l (moémoq:n@o @06@333860 o
J039636mmoghobgdos) o  9bbmggbgdol  Logotdal  g3o8medoibgol  d9dcogg.  10-30%

383mb333030 3030606@60’)6860380[) 303838600 mosqaosmqmqm oQaégso@ném 303863@0300,
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0bermzqbdo3bmey30egdgmo  Lodlagbggdn, 0bLymmebégBolhgbhmdal Lobwémdo, 33306z0L
LobEG ™o S 0Eom3sm0y&o Jo&lndoddo [100].

1.4.4. 8300600@'360 Loboé 3o

Jbooboggmo  sboognmopool  Bgesby  doewgddo  bloto  oc0bodbgdo
0BLxem0bgBolitygbhmds o (ho3o 2 Bogtosbo osdghobs 0 3nembobbmdsthragos wesgswgdol
396300m06g30l Ubgo 6ol 3e30dfhmgdo.  0BlyemobEgBoligbhmds obggal  30533gBbogmenm
303960BlyemobgBosl, Goy gobs30emdgdl 356360g5bol B-gitgwgdol GgBytgel Gmathgbym

8030’)%003&), 33@08‘5@ 30 3C0) 30080[)0@30 @mq)gé)osgmbob q)oéq)303ob Qo 6030 2 3od(4>006
Qmobg@b. Lo 33363bob 300@030[)@0030[) boGQémaob 3dm63 db@gbao 306 36{})[}0[} 6—3368Q360b

0obagnBdzoo Bgodemgds gamn3cBobiodo hermgEobhemdol gzl goBmgmmobydadogy 30
asbogh (oo, obgor dgBmbgggedo gamyacBobiodo obhemgEBH™dL Boghosh Eosdgh30
35003Lgemols bob3otsg 3esBagdyemos [38, 70, 95].

Lo 3396(3bob 3eemopgoliyeBol Bgesby gocmgdoli 10%-b Yg0m9Eg300 (030 2 ogosbo
©0539(h0 40 Bcrmols oo goborgols [38, 71].

LoBlyd6g 3o 98 BgBombgggedo EeBothgdoos ol BotBmoeaghl, 0B 58dadgdl
0BLxemobgBolitygbhcmdsl. Logthom %5830 3cmm3mBoboedo heoengobhemdol atrgggol o6
0539l 3963000690l Golizo 3-7-396 Booemos 3waemopyolihmBosk 330969330, g0ty
o330 Gesdgamonoly 56 50960365350 gb bobotsendo [38, 70, 711.

o6 oBlgdedls  Bobosdateo  Bh3opgdneegds, Gem8  3eewogolbhnéo  bs 33969950
LobotmBols Bgesby goemgdBo BemBoggdnamos gno-bobbendstrmgos osgoegdol Lobossg,
803608  Gobz-godhmtgdol  3Gggoemgbhmds  860dgbgrmmgboe  BewBaghgdymos  [98].
Bormggbgdol Bemdopgdnmo by Bo68moaghl LDL-dmemmgbhgémmob wmbol opgdol
Bobo30tmdol > 58dodgdl o6lgdyem  0BlmobegBolbhgbhmdsl. 3gwgase L3396 (3bggdol
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3oaemozolhmBol 8dmbyg doemgdol 33Erogemglmdals 5gb0dbgds obemadacogdool g6 3391cm0
mbg, HDL-dmmgbhgémmol oodsmo omby, 98760 oo LDL-dmemgbhgémemol oo obggg
H0gmo3geogdol mbol dohgdol ogmbdq [68, 141].

dbgen  3o;3096(hgdl  botroe  ogbedbgds  obggg ULbgnemol  (3be8mgobe  Jumgacmals
53m3obocmytro  Hodob  gooboboemgds o Bmgoghme Bomgobo  938symazoemgdl  3ocog3
Bgthodmemydo  Lob®mBol  ©oogbmbhogye  3Gothgondgdl,  gnembobbenda®gors
9535098930l 39630056930l 8mBogdneme 0L 3980L Boorgemoos [35, 40, 76, 126].

3930 Lobemdo 36mBomos, BGmgmey X-bobr®Hm8n s Botdmowggbl gnem-
bobbemdotrmgos  o9390093930l G0l 3-ogodhmEos  gerc0obmdal;  9&lgdml  33emg3gde,
Gmgmmomo  dobgogoooy  3ghodmemyeo  Lob®mBol  Lobdotrg Bomomos Lo 3gg3bggdels
3oacmo(zolhmBob bobm8ol 8dmbg Joemgdde [28, 40].

Bmgoow, 3ghodmemeo Lob®m3ol ©ogbmBol olobdgmo Lagotms dmBoggbm
360(hg6r0139300096 3 32063 90006036g3cogl [9].

Bgcmobs o 0rgdmb 306:398mbBgerommmdal ogotrcomdal 8cmBstgds (>0.8 L)
Imdohgonemo sehgéoyemo Bbggs (2130/85 mmHg)

HE03m0gE0g30l BenBagdemo by (= 150 83/cowm)
HDL-gosmgliygéoenemobs cosdomo omby (<50 83/coem)
183089 aemy 3Bl deBophgdyemo by (> 100 83/cmmm) 96 Sy ©3gEomo
390560 005dg(ho.
Bgodercméo  LobotmBobs > 3emoyolig®o b 3363bggdol  LoboemBol  bdo6
0rBbemgdol oo 8Uz03Lg3sL 9alEgdl ol godhop, BB gBmgemo LobweHmBob 83@bsenmds
5938009Lg3b Bgeatog LobotmBols 3s3mbsgoembay [77, 111, 112, 127].
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1.45.  oobooymemmommo 0@6360@360 303363@0300b NG Jemobo 3'360
0300680 ©d bbgu@ob dobiolb os@adbo

0)06)388@88@0 30633@0[) CDOSQOHO’)Q)OQ)O 30386)3@0800[’ 8088800 b@gémon&)GSSHo

dmbobocmg m06388@83q>o 306)33@0[} 0386886@36&) ©9%399¢hes (4103 0B393L moésagqﬁg@o
30633@0[& osQém&gGSBob ioéb 606300{1360[). 830@033 bdoo 3033300 21—30@6)0}{1[}0@030[)

©9o303000;  Ubgs  539@Bgbgdol  (118-JocoeogdloewsBs,  3B-doothergobihgmoce
©93006m396583) ©gRgIHgd0 3gogd00 03505005, Yggems Ig3obggsede, 35meazeBommmaes
agoolbBmdl  3oobhodmmol  3Gemndpool  BgdeBgdsl, Gy 30083gBLogmeymsc
Uihodnmotgdl  swBgbmamEihozmpGBmagme  Jo®dmbol  bgiégsosl,  dgegase 30
006 399emBg00 $06 350l 3039EH3emaBosl; bhgteaymo ImBBmbgbol @mbol 3586o0bs s

0384.4:386032)0[) B@msob 306)0@0@360@ oémggbo 0@68660(1)03@0 3860600@'360 83850, 6)03
06393L 9bEmggbgdal do6doc0 656:3mgdbol [41].

3ol gyto moboymmomo Sbrtgboemyto Jodgeh3meBos (Boomsd6Hasge @
goGoromo  gmB3gdo) Brgrdmdono bgglol  3oogbhgdlo geobogds  sdsgdosbsg
53obgdloemyto  ggbogoemogdom. dgbodsBoboe Sgoemos ©oogEYBEoSEIYGo  @oogBeBol
aohoBRe  Joemoppobhno b 3396bggdol  Lobatedosh, 85368  sthgbem-ggbodoréo
boBroGmBol 56 3emobio o (33096 gs8mgmghormo) amEds, GmBgmol geobogds SGgIm
BnBotomdol  bobodo  IPgbhohol  bosotggore  oramdom, o6 oboewgsBthoghlo
30396960065039608800, doewosh 3gogh Lozggéisbggdol  JeaemopobipmBol  Lobothesdl  [55].
6938960006RMm0s  sGozmobogyBo w3l swBgbm-ggboemnGo  bobromdol
go8mtopbgs  Jo3gtobotmagboddol gmby yggme doemBo, 396LogyMGRem 30 98930
8boy398g80L  5GLgdemdobol: 3oelnho83el Boscotggo goBmgmmobgds (3tg 96 396odgbatibyl

336)000@30, 600@6330 0Q6>3606b0b Booo3Q)ooo), Q0030Q360b m;kobné)o ob(l)mé»oo o 30@0@0
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6ol 30b gosbo o $amcgb0 (bBgewmsdys Brgel, bamsgyto, $3396580 im0 Botc3mdol)
[55, 100].

00536080l oalB> brogds 3060 3960 L83 (mBgI0l — cemogm-38gbmegs, Jo6lihodda o6
5369 > mRdmBmGogmo  Joedmbymo  sbomoBgdol  googsmolBobgdoos — 17-
Joterduo3bmagbhgebol ombol Bophgds. gdowBmg3asbrotalihgbmblymogadol ophgds
goggemongol dgodmmgds o6y ocgoqdbotogh NCAH-ob 8gmbg 3oi309609330 [41]. (Bedoewos
3bggg, 68 NCAH o6 560l 033553069310 U3o Boygdobionsh [13]. NCAH 6o 3s3eooborl
358500960, om0 B0 980l 17-Joemdlodebmagbigémbol wembob 3gageligdoo yggmms
301309630, Geodgambo 5g60dbgds JoGlihod8o, Boybgrosgoce 08obs 50Bodbgds oy S
BghedermmGo ofm3g3gd0 o Jexmopoliyo Lo 3g96(3bggde; NCAH 8dmby docmgdl blotsco

009b03bgdom Eggnmotmo dgblhGyomeo (3030m0, 8magigé bmGdoemydo mgnmo3ed o
6o 3emgdoc g3bgegos LH/FSH-0b a3o6omds >2-8g 9b 3memopzobhnéo Lo 33963bgg0e [100].

1.4.6. yboymazmods oo bbgyemol dobiols 0beogdlo

6oyemgmds  Bmgoo  gobolisBmgtgds,  Gmamy  geobmosbo o390
gao6rmo Lgbesdéogo 30569l Bgregasce mElanmdal o6 wowgmds [104]. 8mgogémo
953Bm60 B0ohgbedsl 56odgdl hg®Bob — ,LrPaggthommdsl’, Gmpgbey 96 swobodbgds
bhg@ommds, 56089 LobgBgs Gg3tewndogme 3Gmdmgdgdo. sboemaadhos $963Gomgmo
Bygoemgdol  85-90% dgBmbgggedo Bobiobgs bogds  oyggeme  Lgbesdéogo  (3beogtagiol
©9Bygd0coo6 1 Bemol, b3atgbace 6 mgol 39635gememdaBo. JgbsdaBoboco y3z0ammds >0Bod6gds
Bygocwoms 10-15%-3o [53, 133].

0334.4:(1)0@0’)60 03@3&) ob03ob SOOSBomeG 86)000@. 33@0382’0 OQQUOUQQBU, éHm3 dOQ)OlJ
0334.4:(1)0@0’)60 303[) 0Q683b 20—@06 24 5@08@8 oljogao. 25-29 6@0[)00030'.& osgé)(i)oq)mbo og@gbb
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4-8%-00 30-c006 34 Bewodeog 15-19%-000, 35-39 BemgdBo 26-46%-00> @5 40-45 Bcgddo 95%-00>
[18, 81].

360z eodgmoposdo gggéhormmdol mBg8y 3obgmgbsl 3godemgds  sbeogbogh
Ubgocoabbgs 3969¢103960 0o beoigosemt-g3:6mBoytho agoghmtogdo.

13g0emedol Bmnsgateo BoBgBgdos: mggemaoyto wobiogyblizos (20-40%), dydoemyo o
3960(mbggamo sommmzos (30-40%) o 80853530L om0 (30-40%); dgrostgdoo
033000005 LoBgoemelbml Ismmemmges o wobsGBgBo onblBgmo gedhmtgdos  (hBedo
396980L). 396 33g9mBoemsE 0cmgymo GoBgBl Glgdmds Sbszmh gGmsE o3gmgds.
cogmoool obagnbgzos 36ggomotgdl sbomgateogdde, (peconto o 3gopmbynmo
Rogheotrgd0 - 05630, beremen 8535 30130L oGO > 360 3g6gBob 0bgghommdy
Lgs3emdl ol 309396 Bygocmgddo [80, 83].

3boogtogdols Bgbo oo 33693 Bodmgd ©owa sbwghl 3o3emgbel y3g0cmemdsBy.
Joenqd3o, GrmBrogdol; (300mmdgh @omGLmgdSL, Bg3mBgbwatagdymmos BoseBocmb LBo 20-35
33/3. obopgtoemmdols Booemo Golzo wowaghomos ™Eogg, §o6do Beobobs oo 3olol
©9930(30¢h0b 3g80b3g3530 [54].

33009398000 o@ENBRNM0s, Gm sbegnmsyeGo 3gbgBol 0boggEhomemdol Gob3o
g39emo8g Bomommos Lodlngbol (LB0>27) BgBorbgggado, Bogted sbggg BmBoggdnammos dotdo
Beoobo (180 25-26.9) oo 85bols cogaogadel (LBo<17) BgBorbggagdBos.

LoBlygBolish  mgotonmo g3 EG®gImos bgdl 3mE8mE 3gBs 3933069890
aenedymobol  Eomagbgol,  goBGmomo  0blymobEgBalhgbhmdolbs >  megobyagsemo
Botrenggbgdol Bopygdol 3o8es. BlemobeagBabBgbhmds ©> 398amBo Jo3gEobotmagbos
BoooBgds  Lo3396(3bggdol  3ememopgobhmBol  3smeagoBomemmgosdoy > 3godemgds
Bot3mo396009U 03to bBoto slod3hedyo gbrom 3Gobymo wobdoemobliol B0BgBloy, oy
boogydaemo 5ogab sbeggemoyonto 3gbgBol 0baghaemamdsl [44, 54, 112, 119].

Lbgnemol 8obob Bgmérg y30nGgbmos — gagogode SLmadgdymos gbhGsmomemol
05 EMbgLME O MgOEYmo ohogmdal EomEZbgolmob [44].
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3008@0 6)060 33@3382’0 oébgbmbb, (4)0’)38@03 oa(l)goegbb, éHmd omQJS(i) doQPSBb,
6)0033@0003 bd3oo beo@o bbgnqmb 3obo, OQSGOHGSBOOO 6336m@3d303@0 36006@33860.

3300939385 9B3gbal, BB 0bggEhaemdol BoBgBors 12% Lbggemol Bsbiob cogogoizatobosb 96y
05350 L30-bonsb 5650l o 393306og¥nemo [109, 135].

Ubgyemols 3boBegobo dbeogoemo 8603369ammgeb Geaml 0208583l Eg3thecngizone
o9Bg(30530. Lobggbeo Lhgeoncogdo 10830 blbooos oo 3gbsdoBobioce (3608396 Jleagoendo
0Bbgds. od3ema LBo-b 8gmby oemgdo 65330 Gocmgbrdaos goBmaBydaggbeb uhGmaghgdl,
oy B9BLGOEIG0 (30 3cm0b Eomg939L 0Bggal [59, 119].

50560365305, 8 Eodsemo b0 Y3gams Joemol Gg3temydoem BbY308g 96 sboghl
89353963, IGdengds 03gbs, Gopgs 030 PoGymRocnE dmgBgwgdh AgElnnem (303mmB
96 cgnemozosdy (Bgbodmmms BgBlhGnopos @oG®gYmo o6 oy, Bog6ed mggmoyes o6
beogbescogh) [29, 54].

130-b acogoCNEH0 By 0bogaEYEGOS > 36 sl Bbhsce @owagBame. o) Jocml
035m0 Boobs 50296036935 UBeotso 3390000 6og080L, Um0 3o63080bs o §0BLao (Iegegdol
Bqbob 399350, gty Bgbo sbgmo Lbgmemals sbol cogagoyodoe 36mdemgBal o6 oBaggl. ooy
Joemo 353bathos gocodoedgnemo gotiodobs > 301300 oghol ogrbBg, 85306 Sobio
oRg6HommBobs o5 EomEBUmgeb BoBligdo odsemos .

BgobBogto gocmobiongol 3563080l scogd3otno by 0bogoIEGes. gotodal
©6mb bbgando goBmoyeags gbomay0bgde. gb 08393l gogmendl dgaédbgbsb. ghromtazbgdo
633608330 ol IGmemoghobol  ©mbgl, Goy  oogol  BbGog  omGBlnmgol
3qbademgdemedols 53306593 [109].

8603000,  3omodoBdgdymo  3otiodo,  oGoyblomo  33gd0 > sdoewo  ULBo
Gg3Gewgone Bn6d308y (BIGAHNm3BY) otynaemow drmdBgwgdl. (begtgdel 106bsco
Bgbo, 5099300 doemo, 33935 0o 963030, oy $96bow LBo-b g6s30tedgdl, EoEgBom®
s0bobgds o3gthoanmdady [31].
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1.4.7. 6936myg301emo ©obo 3063900 o bbgnemal 3obol 0brogdLo

bbSUQ)O'J 80[)0[} b0$0668 06 QDCBOBOOO 306)80’)%00) 803@860[’ obqagsb 6836)(‘)@3d803@

CBUGdBOO%S boabUdSOb 36830@8660’)60 06(886)@0@36 dowgbao 60@006 80@0@00.

©> SBeogymoposl, 853608 gb IGedemgdgio Bemggetagdons eBbBGY G3tmndonmo
boBysemgdgdoos [131].

Bagogthmo 3 303931egd0l Bobgrogoo, b3mbhsbyo sdmthol Gobize 3Gmaegbymo
Bogyyemedl $3630 Bembobs oo LoBlygbol b, 85306 Gepys Bsbol ogogoizalel 3gBosbggsado
sdeatrrhols G0l 30 030595, Gof3 BeatBoemy0 Beobol JgBmbgggada [132].

9OmgHmo  gmdmGhme  3anggel dgrgaer @I@3ebrs, Hm3 (gfbh@gdsary®e -
130069b0) L3o 56 sbrogbli 3ogmgboli vgmol3098g, 3gtrBoemmdabs oo calymedol ombg8y.
Sboscmmne 35-89 Booemo L3o-b dgBmbgggedo oBGogds sdmeRol Gob3o o dgbsdsBabace
©335m05 (3093beoEBBIwMBS. brame 33 © 6mBoreH bBo-b meol 56 ©swgbos
563630650 Ubgomds 008b33tog Bg3Geong3onemo 839Gbocnmdabs ©s Borgdnee mbymemal
3580bogemols v39emboBeobioon [128].

Ubgo 331939300 30 @3©ag60e0s, B Boliol egaz0i3atel 8eby Jorngdl, Geadgemonsys
035m0 LBo 5g6036gd307 colimcmdol owaeds8eeg, L3mbhsbnéo sdehol Bocommo ob3o
sdson [57].

3392000 393930 (BggtemBymo  s6megdlos, spo3ono  sbmegdlos BggEmBs,
BggeBnmo  dmodos, shodonéo  bgamBymo  dnmoBos o d0b3g  gohoba -
39036 Gmmgdgmo  33930b  g308cgd0)  oglodoodtonmo  Eotmggggdes, oy bloGoc

a3bgcogde 683603@3{1303@0 obo30L gocmgdde. 33emg3g000 QoQob@Uégbn@oo, 6Hmd 339%0m0
Q)oé)q):ggggbo obmeoéab'a@oo égBéandBO'&@ 36)(’06@83850006: 06030660@0050[)0006,
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09139383 GLEEmdslionsh @ 8o Gobl Bs6mooaghl 0by30gdmOo o 1g006g3000
deatoobiongob.  33emgggdol Bggzee ©E0bEs, Gm3 3g930m0 ©IGEZIgRL 9686980
1otryenazom gogengbol sbgbl Gg3GmeEngonmo $963Gmgmmdol gs8mbagomBy. 3398000
06393950 3gmbg JoemgdBo F603369emmgbac odsmmOs mEBLmMgbLs oo B3mBostmdgbol
Gogbgo Lo 3mbhtmme 33m03me6 Jgatgdon. 6g3cmagbymo dnmodos 306Lsgcgdymsw©
Sbeo(306ogdnemos bgamegbnéo sdebhol Boomm Gopgbgosh, 85306 Gargs go3BAHGmEGdo
33930050 9308200930 (203533069810 7g0mbGIc Sdeeahgd:6 [75].

1.4.8. odbdobrg Gg3rmeydionmo dhggdbmmmmagogdo o Lbgyemmolb 8sobol

obcogqLo

3300930000 ©o©a0bEs, GmY Bopomo 96 odomo Lo 9330HRb  0o8bBserg
g3 emong30memo Lsdyomgbgboo Bomgdrmo mbnmmdol sendsmmdsl [131, 132].

Ubgryemols $36530 Boobo oo LoBlngdby 0o 35306gdnemos Eodsem mgatronmm 3obbomsb oo
1otogmagocae  8mgBgogdl  ob-gohte  3oboycmmeggdol  3eBesbisgsemBy.  Bsesewo  L3o
1o6ogm0050 8gBgogdl  mEBlemdol 3oB8embiogamol gggams 3stedghGdg, mBlnammdal
©300330l, dembrhols > (3mzbemodmdocomdol  85Bggbgemgdol Bomgmoo. Lodlygbol
3gBmbgggodo  Logothm  brogds yogém  bobaGdmogo  Lodnmogos o 3Gg3stshgdol
8603369amgboe Booemo B30l goBmygbgds, Bocgdname 3596ubYEEGIERL boolbo s
Gocogbeds 03mmgdl.  Begsow RgGRHOmmdl ©mby 860336gmmgbim S0, g0ty
BeathBocy o L3o 8sby oemgdBo [42, 103, 144].

330093500 399(9bemB00, $s6d0 Besbs oo Lodlgdby sbmgatgdnmos sdexerhol Bocoew
ol 30506 > mgathonan bhoBymoposdy Lyl 3obybosb TVE-ICSI-L b, 8sbol cogegoizatyol
393mbgggodo 30 6eoGBoemé LBo-Umsb Bgeotgdon o6 wowgobos 3o6lbgaggds mgsthonmo
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bhoBgema(300l @3 0Bgohtee 3oboymmegEgol go8mbagmmol 3gmgagbol cgoembisBoboo, oyds
©300306005 Jeotrgmoos odsem b3o-bs o 3m0bo gt mEBlmdal @sdsmm byl dmeGol
[72]. 8309600 33emg30L Bobgrogom 30 Lemmosw o6 owa0bes Lbggemol 8sbob wgaoyodel
306300 (b80<18.5) TVF-ICSI-b (g0 3o8ebogoenamsb [42].

Booemo LBo-L 0o8bBorg Gg3Gendponm  hgdbeoenmzogddy 3ogemgbol dgbobgd
8y 301957 g08g sGLgIo BGMs Lbgoosbbgsmds 3godmgds omggel, Ged Bghbs zemgdow
3o0Byos oBlgmo 339eg3g80L Bgtho-365emoBom. 3gbBogmorm odbs 1966-2010 Bewgd3o
Bogyo6gdnmo 33 33emgge (47.967 33n66oamemdols 303em0) b3o-b TVE/ICSI-8g a53emgol 3gbobgd.
3900939985 SBggbql, o8 dothdo Beobobs > Lodlgbol (L3 > 25) EEoesl 603gbgemergoce
©3Bo05 3060360 mlymemdol (RR=0.90, P<0.0001) oo (30(3bmocodmdsomdol (RR=0.84,
P=0.0002), beoemeo 860336gcemgboto Bomaamos mgocbgdoca sdmthol (RR=1.31, P < 0.0001)
006, 6co635cm160 bBo-b 8gbg Jorngdorsh Bgostagdoon (130 <25).

360g000, IVF-ICSI  B3665ememdol  gogemobols  Bowoemo  (BeoBopygdyemo) Lo
Sbeofgotogdemos coGlymedols o6ymmen 333ebogoewmsb, (3e(3brmomdmdarmdol ©adsmo
80B396g3cmob Boogemoo [110].

933356000, oGlgdyem  LoBgboges  mohgGodnGedo  LoBome  qeGorge ool
3533dg¥emo 3393000 3930l EoG®EI398096 @ Lbggemol Bsbol UBGooy (3gemomgdgbonsk
©3393306g3mo  gBliGnsmgGo o Gg3tmmdonmoe ogybgecl ©aGrgggRe. 585Losk
Bogmgdoe 6ol godydgdnmo 303930000006 GLgdmo Ubgnewol ool wgaoopobs o
bodo@dol  gogamgbs  Lggbmdtoog  gobgocstrgdody, BgBliGmommy® ©  Gg3GmeEndonm
o9Bg (3098, B3 5goemnEl brool 53 IedemgBols ogthen Boco JgbBogammob.
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230 2. dobommo o dgmmeoge

2.1. 33@330[5 030060

33@830[) QO%DOGO - 36)0’)[)38{103@0, 3306)8@06—b8d80060 33@830

2.2. 33@330[5 mbogdd)o

Bod)oéabnqm 36)00[)38:](1)3@0 3306)3@06—[&3{130360 33@330[&00030[) 3336)60@0’)60[&
Qogggboaq)g 336333@ odso 3obiob Q)Sq;oeooob ob éoébo Gmsnb/boabudﬁob 3dm63 103

3boemgBos oo 08 Jo(3096()m9396, GmBgEmIy 0. JrEsBosl bobgmmemdol bsdgzEogém-
33009300 0Bbhopghb 8eBotongl 2012 Bemob LgdhgBdGosb 2014 Bemol  s3Goemodeg
396ommBo,  Ubgoalbgs  Gg3thmmydogmo  36Gmdemgdgdol  (BgBlGrnsemyo  (303emob
0560393950, 830369190 BgBLGY0s, 5369, $56308056mds o 5.3.) 3B > 8539 L
5960369505050 Ubgryemols Bsbols cogagogogho 96 Logasdg. 3o30g6¢hors sbs 30 3ggbodsdgdecos 12-30
Bgambs. 0. geoarosbosls bisb. b/3 0Blohob sogommdeogs gov B8 3cBanhghBs @ooabity®s
3300935 ©3 gm39mBs 353096035 bgemo 8emsBgts 0bgeGBotgden 52o6bBmdL.

330093530 BoGorgol 36060830 oge:

o dbogo - 56oy8ghgb 30 Bemols, Bgbotbgsb gobnmo 2 Bgmo 3309609330,
eoBmgdols BgBlhGogdbgb;

* 180 <I185 06225 33/3%

© 965969830 Bsbiob cogogoi0to, §o6d0 BBy 56 Lodlydby dogdgedol 3gomeeaesh,

6)(‘)88@08 @0@0[)036)86’0@0 08('") boangBosm QO’)SDSSSOOBOO@
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33093930 96 BoGrogals (308cdo(3bgol) 3609608980 oyes:

¢ Jobogmo 935093980 ©0 gbem3G0bma @ogRgdgde, Gedgmol 06393
Boliols cogaopohb 96 Lodlngdbgb;

* 3390000 g3g30l @oc3g390;

¢ Io63mbymo cmgéodos 06 3mbhGopgREes  33eggeb ©oBygdslog 6 ogol
396853cm03530.

3013096()920 oY 6 b 35tm93 33703 - Bobol gaooBol 8gmby - 48 sbomzeBes
oemo 00 436530 Besbol 06 LoBlygdbols 8desby 55 gocmo. 3o3ogbhors Ladysemm sbozo 3310393
ool 3603369emmgboco o6 396Lbgoggdmws: Eodsemo Ldo-b $a70330 Lodgoeme sbogo aye 20.1
Bgemo, beacmem Booema b3o-b $310330 - 20.9 Bgemo (P=.023).

2.3. 33@330[5 830000@860

g3gems  3o0gbAb  BonheGos  Lénmo  3emobogné-3médmbymo 398 33emgg0.
3gatrmgginmo ofbs Lo 96586gB0: sbogo, Bgbotobgl sbog, BgBliEyommGa (303emol
bobiosoro, BgBltgeemnto (303mol a6mgg30l bo30, Lbggemol Bobol (33emocmgdgdol sbszo,
Ubgyemol Bobiol obogdo 3533gcd0c006 8gbotebgdog oo 3ol dgBoga, wgGBsBmIscagial
398mgamgbol sbs30, BgBLhGoEYGe oGmgagdel boliosmo, Gg3tmmydsonmoe ogybY0s,
oRgEHommdol 3emdemgdgdo. dgogebios Besdathorgol 3gomeedo LoBomg, Bmbs oo Lo (Bmbo
3000ma6o89830 dgagetroginmo LBl 335006ohob Bghtgddo), LoBlygbol bathobbo,
Ubgemols (3b08eogebo Bobiol goesbsBocmgds (rgdm-Bgmmol go63g8cBgtomamdols gotrromds),
3060880 (03960856-35cm390L Beno0goi306gdemo 33oemaon JoGlydgemo Gopgbgo >8-89), 5369
(BUgdydo, LsBgommm, 8dodg), Logdo (rgoo, ogéoeo - gotroobioggéo 96 Boongamo) oo
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30396:303896(ho300 (3030 396(80). Lggbemderogo 3363000690l Bgogoligds Besbros (hobghols
3350000,

9390 35309bhb Poyhotrees gobgzmanemgoyto geBmaganggs o 2bg3y ebgzmarmaeyo
e (odagtomo 333m3gmgge  Volusson S 6 s3sGohdg; dgogbos Lozggezbggdol Ladyscmme
Beogemds, 3BEoE0 ogeaemo mgdol Gobgo @ G0 gnangdol 8xdgdo.

3crthBeobryemo 35633ghegdol 3oBLoBRgEGS brgdmEs SEGHgIm gm0 gm)é 0gedsdo
(deacmen 3gBLiGomNGo (303000006 83-2-5 ©gg330). Y39 Io;3096Hb RoheGos 398030
3eothBeobgdol 3obi3gbhGogool goBLoBmats Lobbemol 3Gohdo womsl 9-10 Lo-Bg, 3B8eoBy:
R0 3emedsbidymotrgdgmo dc8mbo - 5383 / FSH, 8ocmyorgoboBgdgcmmo deatodmbo - o3 /
LH, gbpyéoommo - E2, Laghom hgbhmbhgémbo - TT, 3emmosdhobo - PRL, MiniVidas
Analyzer, Biomeriux sa France, Italy o30&ot3g; oogobyogsemo hgbhmbhgémbe - FT, Lgdu-
3268006 935 303306gdm0 gemedemobo - SHBG, mgdomémgosbotmligéhmb nmpsho -
DHEA-S, 17-scmogo-docotoerdbodtmagligtembo - 170-OHP, sbhodonmgéol 3mé3mbo - AMH,
IFA HumaReader HS, Germany s3s6op8. 3006hoBeocmols 3o6boBgts gobbmizogmms (IFA
HumaReader HS, Germany s3s6¢y3g). 0blzjemob-65980biygbhemdols 3gazsbigdo deads-0bogduoo -
HOMA-IR 8cbeos Sbesemenco §0636mbosb 96 lngob 3(3096(9330. 4 3gB80bgggado goboboBrmgts

3060(’00030 386003360'3@0 bobqulj @0803m80(i)32mb 33@@36030.

2.3.1. bbgyemol dobob 0bogdLob 806[508@360

bbgnemol 3obiol obogduo (Quetelet Index) oboBmgérgdmes G. Brey-bU (19786) dogés

300600@363@0 %méan@om: bban@ob Bmbo 30@(’086)033630 38%06.»@363@0 bbgn@ob
Lodomemob 330600 ob 89hégddo (33/3%).
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130-b Bgboczebgdemoce 3o8eoygbgdyemo ogbs $96o3g0L Bleacgemacs eérgsBoBopzool 2004
Bmob  gocosbgogol  dgeogasee B zopgdneme  Logémedmeolbo  emsboogozopes. Lol
8oBgg6gBemgd0 56 560l obs 389 08 30gd1em0. BB BoBgyemo 0d6o LBo - 18.5-24.99 33/8,
Ubgryemols 8sbob cogogoizatyo - Lo <185 33/32, §o6d Bembogo - Lo = 2533/8%, besemen LoBliggdbgeo -
130 = 3033/8".

2.3.2. bbgyemol (3603mgobo dobob goeobobocmgdol dgogoligds

Ubgremols (308emgobo Bsliob gocosboBomgbol crogoligdylgdgdols (026sd36o, dcomBobyo,
306m0)®0) 3ghol 808600 bogders Bgemobs o Bo6doyol  3963gBeaBgeocmmdol
(LBhoBgyHgdB0) 00633 EEMB0L goBLIBEgHS. B8 (Ho30b, ob3goemGo, sdcmBoborNGo
o6y 8585303900 (030l LoBlydbol e, Bgamobs oo dotdogol  goe8g8mBgEoemedals

mosaqgoéq)mbob nG@gdbb@ 305633@0 oym 0.8—33 33(1)0 303386360@0, me?oo d388°°’ db@géo
063 8060’)0@360 ¢o3ob boabndsob Qaémb - 0.8—83 603@360.

2.3.3. bggbmdage g30bg0moergdal dgagobgdo

bgberdeogo 39630m96g30b Bgazabigdolisl brogdeaws hgamotbgl, 3y3o6bgbs o g6acrbgl
BoBeogocmodgdols ;9g0bgdegdgdol owmaghs. bgbmdtogo gsbgomatagdols Bgogalbgds brogdmee
(96960l B30 (Lythoono 4) dydgl (Lotodggg 306 33emobs o sEgeemol), deadggbobs o
000l 0380560030l 36300630l Jgo3abgdoc.
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bnéoomo 4. (obgéob 330ems (dndybo o dmgggbol 08056mdal Jobgogoo)

N Ay
i1 ) i
1l ﬂ@ R )

2.3.4. Jobbyhyemo Gozbgol goblodmgeo

Jolyhnemo  Gogbgo oboBrgegdmeos Ferriman-Gallway (19616) 3moogoigotrgdyemo
Lgg3oL Bobgcegoo, 6393 00735cm0lBBYAL LbgyemBdg godmymazacm 9 8mbsdg 4 gyemosbo Lobhgdoo
030060l 0bhgbLogmdal 3ga30ligdsl. Joebydmemo Gogbge >8-8g 0mgemgdmes §96302300bmdoco
(by&omo 5).
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bnéoomo 5. dmcoaagozoérgdnmo 53géredsb-goemggol 33oeme

| G W W
1 2 3 4
1 2 3 4
e - n 1. n
1 2 3 a4
1 2 3 a
1 2 3 a
peperanme _ _ _ _
1 2 3 4
1 2 3 a
e ‘ ‘ - ‘
1 2 3 a
B . n . n
1 2 3 a4

Source: Fauci AS, Kasper DL, Braunwald E, Hauser SL, Longo DL, Jameson JL, Loscalzo J:
s e oF ; =7 th Ed i http /S www. accessmedicine.com

Copyright @ The McGraw-Hill Companies. Inc All rights reserved.



2.3.5. 3memo30bhyéo Lo 33963bggdol LobemBob owggbol 3Gohgtondgdn

3memoobhyéo Lo 3396309980L LobGO Mol oogbmbhn e brogdmes Hmbghsdolb 2003
Bemol  306LgblyLol  dobgogeo.  3memozebnéo Lo 33963bgg00l  LobG ™ol  oogbmBol
cobobdgemace godmymazoemo 3 360(hgé0130c006, 2 350b(3 Nbeod ayml ogdemo:
1. memogmodgbmgs o/ob sbmgnemszoo
2. Lobbemdo 303960botrmggbos o/0b 30m0bo o d0396obrotmggbos

3. 3oomoobiyo Lozgg@isbggdo owagbomo uohGedagono 33e9300
(Beocmopgolitygto Lo 33963bgqd0l ©0936mblogn6 36ohgéogdsw omgmgdemms o)
9600 b 3396136980 85063 520603BgdS 2-9 89 BBl 12-8g gy Loosbryro BBt
©3/56 b 3396(3bggd0l Beopgmemds 5gBo¢hgderes 100-b (Geohgéeosdols 3coblighlbo
20036)).

33539 b, 3o8cobymo 16os oyml yggeme Lbgs dgbodawe 8oBgBo, Gesdgamboy
3boliosorgdl s6otgagmstigmo gblhGgemmo ogmo o JodgHobobmagbos (swthgbom-
agbogoeoy®o  LobGodo,  gydobgol  Lobmdo,  Jo3gé3Gmemaghobyos,
96o6r003968536m0r (306098590 LoBLogby).

ljbgo @006600%860[) QO[)aO b@gbmqﬁb 38[)06080';50 3@060336—30’)6)80’)63@-

0blihéB9bhnmo 33cmgggeel boogndggmmdy.

61



2.3.7. 3mbo(399980L Lioholye 3360 099305900

Lbyohobhogneo 9650l gobbmezogames IBM SPSS 20-0l 8g339md00» (Statistical Package
for Social Sciences, Version 20). Bo63mggbocmo dmboggdgde o ob3gbgde gagndbgds
Lobommdol .05 combgl (967 LoGB3bmgdol  8sBggbgdgeme  P<.05-83g 3oRbgyemo oy
byohobhogn@oce LoeBdnbemco), 95%-0560 bomdol 0bhgergocmaos.

398mygbgdnem agbo:

L. 0mbBgeoma Lihodobhoocsb:

1.1. 36)0’)[}@)063@0030.};
1.2. 396hGom60 (h9bgbool Ledm3o (Ledyomm v60mdghoyemo);
1.3. 39600890l bodmBo (Lhobrodhmo goob&s);

2. 3&)({3360[} 38Q06360bm30b:

2.1. X2 (3509306000mt0 Bebozgdgdoborgol);

2.2, wgggbol  (F)  36ohgGoglo  wobdg@lool  3mBemggbytoesdol
39bo80oB3gmo;

23, t- 360(h 960980 @08 30005390 géRgggdoliogols (Gocgbedogo
8coboyggdgdoliongol)

24, 306bmbol  3emGgmmopog®o  sboemoBo  Bmbogdgdl  Bemérol

3Ggmmo30760 3933060l oboggbo
833@806 on)oB 30@35’3@0 odso b(l)od)obd)o 3360@ boégansm 33@380, 300’)000363@00
33bo@83obo 36)0@)360330[) 3603368@0060.

600’)@360’)36030 33@‘)@360 606)3(’0@8360@00 + l)d)osqméqum 80@0563600’), bmq)m

30088«)600@360 33@‘)@860 - 360’)886@85000.
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»ogo 3. ba33m060 aodm 33mmggol dg9g99%0
3.1. 353096y gdol 3em0bo 3360 dobobosomgoemgdo

330093580 esb3Bocmgmdol omgdes 12-30 Bemol 103 Bcogeotoedocmo Lggbol 3oi3096¢o.
Ubgryemols Bobols 0Boggliol Bobgeogoo 3o30gbhons goboBoemgds Besbos o $am03d0: Lbgyamols
8oliob cogogoizothob 8gmby 3o309bgdo (n=48) (Lo < 18.533/82) oo Lbgemols Bl Logosdols o6
LoBly ol BJesby 3oi3096¢hg30 (n=55) (b0 = 2533/8%). 3oj3096ym LsBoEme sl 30 $30393b Beméhols
8603369emegboce 56 goblbgoggdems: odsemo bBo-b 310330 Ladysemes sbszo ayes 20.1 Bgemo,
beaemes Boemaemo LBo-b 4310330 - 20.9 Bgermo (P=.023).

3.1.1. 3o309bhoo dgo30Lgde Lbgnemol 8sbol dobgegoo

g39em 30130964 (Ubgyemol 8sbob ogaopohom - 48 oo Lbggemol Bobol Logsdoos 96
boBlygoo - 55) 3geabrod Lbgyemol Bsbiol 3Gmdengdgdo dogdgmdol obszosb, Bo36os8 Bolols
bogodal/liodlygbols 8geby 3o30960ms 63.3%-b oo Bobiols cogaapzothob 8geaby Ioi30gbyms 33.3%-b
89606bgl  3g6ocoeol 3980z ©Cg6036gRmEsc  Lbgyemol  Boliol 0bogglol  (33cmacmgdols
36e0zeglotagds. Lbgnamol Bobol ogogoiatol Bgesby 3opgogbhgdol $amegde LoBysemo UL3o
3go0agbeos 17.15 33/8-b (15-18.49 33/32)(SD 0.91), beagmen bbggemob 3obol Logserdoly/liodlngbols
8gosbg 30130960y $319330 - 31.30 33/8-L (25-4733/8)(SD 5.6). Jo(3096¢y0> 36560cmgds 31939330
Ubgryemols 3ol 06coggliol Bobgeogeo Beaygsbocmos (3bé. 3-3o.

63



Bbéoqm 3. bo33em93 337139930 3030960 gobobocmgos Ldo-b dobgogom (%)

L8o 33/82 | Ub. 8sbol cogazoado | Lb. Bsbol Lodotadg | P
n(%) n(%)

<16 6 (12.5%) 0 .000 (*)

16-16.99 |8 (16.7%) 0

17-18.49 | 34 (70.8%) 0

18.5-24.99 |0 0

25-29.9 0 27 (49.1%)

30-34.9 0 15 (27.3%)

35-39.9 0 7 (12.7%)

>40 0 6 (10.9%)

3080 n 48 (100%) 55 (100%)

38603360: L3o-b 3@0[&0%0 39300 3‘)6@‘)830[’ 3'.50003@000 006806030300[) 2004 6 80@053@30[)
30b3@30m

X2 d)gb(l)o
P <.05 30036330 b(i)o@ob(l)o 336)0@ boésa'gst
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4o636mB006 3oy30gbymo 74.5%-b 50g6036gcoes Lbgremol (3bodegsbo Loggaaggemols
530mBobyco boliosmol gosboBorgds (0gdm-Bgmol go63g8eBgGommds > 0.8), bemewe
Ubgyemol  8obiob  cogagopoghol Bgeoby 3o;3096hgdBo  5oBodgdes cobodsto (66.7%) ob
3060000160 (31.3%) (ho3ob gocosboBoengds (P=.000) (3btocmo 4).

Bbéoqm 4, b033@83 363({30680 30808600)0 606080@860 6035080’336860[’ OO30'J 80b8@300)

39(3b08cwg6q30b (030 130 < 18.5 130 = 25 P
robodo6r0 66.7% 164%  .000°
5308060 2.1% 74.5%

306060 31.3% 9.1%

4080 100% 100%

dgbodgbo: X2 hgbho
P <.05 800Bbg30 Lhodobhoneoce Lotbdnbmeo (*)

3.1.2. 3530960 Lggbmd&oage gobg0moergd0l dgazobigdo

Lgbesderogo 33630006930l Bgazalighs (136960l Bzoemom Baydstores 12-18 Bemols sl ol
45 8coB6h00 303096, 853396 22-0b Ubgryemols Bobiols 0bogduo < 18.533/8% beagmes 23-0b = 25 35/32,
96960l 3000 Liggbaderogo gebgomotrgdol gogebgds Bmbrs zEgc3g 39309609330
306500930L olzgEgB000s ol 30l36 @By 309w (1 35(3096¢0).

©300306003, 08 Ma-0 59603693 Bbmmeme g6m 8eBoro 3o30960L 3cbogdol
©ob3gbgBo0c (LB0<18.533/3?), GmBganboy 3o8c3emobrs 3mdaghol Bosbmds P-2 oo
sqdbocmsremo v806mds Ax-1.
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22 Bemols 3o(3096¢hL (L0<18.533/8%), EmBgamboyy 5c296086g3Es 8 Bermol babgeademogesdol
Bgootoomo  9396mhgs,  (hobgéol  Dzoemoon  Bgagoligdobol  goBeogamobos  Ldgbedeog
39630056598530 BoBeo6oBgbo Ma2, P3, Ax2.

06660 BeoBotooo  3oi30gbhgdol  YBGIgegbemdsl, Gegmeyy  Lbggmol  Bsbol
©go030th0o, dbggg Lbggemol Bobiob  Logotdg/odlygboor o6 5g603bgdms  BoBrtBgbs
bgbeadeog 3063000069530, 083, LoGdggg $06 3300930b 36300056955 Ma3 > Ma2 webydy 2
BgewBg gtho bbol Bsdgbliyratay 3o3096¢hgd30 Lbgyemols Bobols cogogoizatyoo 5cg6036gdews 6
8coBathcol, 85306 Geogagbioyg BeoBothre 3o13096(y9330 Ubgryemols Bsbols bogatdoo/bodlidboos btadgag
306 33980l 560b 38060l g9630m36gd0l 56 Igebros swgamoe. vd3g 3olsmgaemabBobgdgmmas
ob ogoqho, Gm 30309605330 Ubgramols Bobol Lodotdaor/bodlydoom Lotdggg $06 339330

fsoébo@ oym 8030’)5003@0 Bboam3060 dbm3oq>o.

3.1.3. 39bLhEocmEo a31bg300 3o3m 33emgnem 3o;309b¢hgdde

89606bgl obozobs (P=885) o> BgBliyEmommo (3030l atrgggel sbogel (P=121)
Bobgogoo eodsemo 8ol s Bomommo 8ol $3103g3b Beathols Lysolho gytoce Lo6BBm6eo
Ubgomds o6 0dbs woggboemo. gboabglb Ladysemes sbszo dgoggbos 12.95 6.-L (SD 1.48) 3sbols
©993030(h0b 3gmBg 353096¢h0> $30330 05 12.91 B.-b (SD 1.63) §o63606056/8bngob 3o;30964mo

3319330 (c000g60ds 1).
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0036085 1. 3gboabgl Lo 30 Lo 33emg3 $31039830

dnbs6byL LadWsemm LS 30

12.96 =—=973650byL
12.95 LsTsmm sLS 30
12.94
12.93
12.92
1291 P=.885

12.9
12.89

High BMI Low BMI

dgbodgbo: F-hgbho

P<.05 800Bbggo btyohobhegneoc LoeE3ybmeo

053608589  denygoboemo  3mbo3gdgdo  Lhohobhogn®o  LoeB3nbme o6
800Rbggo

896Lh oo (3030l @oGm3g30b LoBgomm sbozo bggemol 8sbol Lodotdols 96
LoBlygol Bgesby 3o3096ho> $310330 3goeagbos 16.15 Byl (SD 4.720), beogwes 3obols
©993030(h0b 8doby 330960 $310330 - 14.74 Bgemb (SD 3.061) (000393 2); omds b
356Ubg3935 56 50o30B60s Lhodolityo goce bstE36e.
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QOO&&)OSD 2. 886[)06’00@36)0 BOsQ’Ob Q06Q3830b boano@m ob03860 b033@83 363({38680

0.3 03MM3930L sLd 30

16.50

. ==3.3. 3MM3530L

L 30
15.50 3

15.00
14.50 P=121

14.00
High BMI Low BMI

dgbodgbo: F-hgbho

P<.05 800Bbggo byohobhegneoc LoeE3bme

053608589  denygoboemo  3mbo3gdgdo  Lhohobhogn®oe  LoeB3nbme o6
800Rbggo

89606bgl 3géoceosb Gggnmstmo dgblhGnomGo (3030 swdmBEEs 5 (10.4%)
Bobiol cogo30130(h0b Bgeoby 3o13096()30 0 11 (20%) §o63606056/8bngob 30309630, 0o6>GRg6
301309640  9096036g8com  BgBlhGrecmnto (ogmol Ubgoosbbgs  hodol  osteggse.
bhothobhognéoce LotBabm Lbgomds $39393L ool o6 oomagboems (P=340). omds,
53g6eatogobs 0o 3gBeadgheemtogool 8edatgdymo LobBatol (hgbogbizos gobadbgds @odsemo
L30-b Bgeoby 3o(3096(h9330. BBLAGOEMYG (303cm0l EIGERZIgL B3GR Beorol yggamsdy
b3ototo 506036935 erm0gmBgbetags > 030 00633600 0y gobsBomgdnme meogg bszgamgs

363({330 b033@83 383038630 BOBODGO(DO 606060@860 886[506)30@360 BO&Q)O[) l)Ol)OOCOO'J
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80b8@30m 8("")83060@00 Bbé)o@ 5—30, bm@m 800)0 806060@860 886[)06)’00@36)0 BOgQ)O'J
Qbé)q}assﬂb l)t)l)f)l) HOBSQSOC’) Qooaéoao - 3—80

3b6oemo 5. Lozgemgy 337939030 3030960  goboboemgds 3gbbhEnommto  (303cmol
bobiooamol dobgogoo (%)

386b0(4>30@360 ognbgioe Ldo <18.5 L30=25 P
69370 (303000 5 (10.4%) 11 (20%) .340
I 53gbmérgo 6 (12.5%) 2 (3.6%)

IT 539bmérgo 7 (14.6%) 8 (14.5%)
mE00gmdgbmégo 20 (41.7%) 23 (41.8%)

c0oldgbmérgo 3 (6.3%) 4 (7.3%)

dgbmogod 2 (4.2%) 5 (9.1%)
dgbmBghrmErsg00 5 (10.4%) 2 (3.6%)

$odo 48 (100%) 55 (100%)

38603360: X2 OSBOO
P <.05 30036830 b(i)o@ob(l)o 336)0@ boésansm@
8560@30 3(’033060@0 3(’060883860 bd)od)ob(i)o 3360@ boégansmqa NG 30056830
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00g608> 3. Lo3gemgg 33139dde 3o3096hme goboboemgds 39blhEocmydo a3nbyizo0l
©o603930b bobosmob dobgcogoo (%).

45.0%
40.0%
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0%

: ' : “ High BMI
0.0% . l
. “ - h

& Low BMI

39803006005 ©3G3000 Jergamss dgBlGToEG 303mol ©sGE3ggebs o bBo-b
33emoemgdol 3engergliotagdol Beatools (R=.448, P=.005) (005362985 4). BgBlihEmommo (303cm0l
©362393930b LaBysemen oo 30 bgemol Bobiob bogsedol 96 bodlygbob 8geby 3o3096os 3310330
390039600 16.15 Bgambs (SD 4.720), beogmes Lbgemol 8obiol cogogopzochol 8geby 3oi30964ms
4310330 - 14.74 Bgeolb (SD 3.061). Lbggemol 8sbob (33emocmgdgdols 8359060 Gmgrgbothgds

domoemo b3o-b F3negde gdmbggmees Lodyoemme 16.95 Bemol dbogb (SD 5.652), beaemm odoemo
L3o-b 3g3neade - 13.93 bgemb (SD 3.275).
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@0066)\)8\) 4 bbSUQ)Ob 8\)'.’0'.’ 83@0@8686()[)0 QQ 886[56630@360 803@(7[) Q°6Q3830b
bodnoemem sbo 3930L dgoergds

35

30

25

20

15

10

12345678 91011121314151617181920212223242526272829303132333435363738

3sLob 33momd)d0L sLs o (§) Age of weight changes
=== 3.3 3MM3930L sLs 30 (§) Age of menstrual disruption

3.1.4. Qgéaod)oo&)moabo 393 33091 3030969030

306lyhoB3ol (P=.049), LhGogdobs (P=.000) o> Bogo 9396hmBob (30396303896¢0309)
(P=.000) LobBotrg LotBBgbm Ldstdmdeos Bocoemo LBo-b 3gmby 301309605330, bescmen 536qL
LobBothg 000rgBols ;robdGI® gobsBormws bozgamgs 3939330 (P=211). Lozgemgs 333939330
30130964 3965Bocmgds gGBs(mIsc0gdal Lob3otobs > LBo-l Bobgregoos Bemggoboewos

Bbézoq) 6-Jo.
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Bbém@o 6. b033@83 360({38830 30808660)0 606080@860 Q06300m30m0360b bobaoéob

8obgcogood (%)

©9635¢m 3500930 L3o < 18.5 L3o = 25 P
4565303006030 52.1% 70.9% 049 ¢
5369 45.8% 58.2% 211
LyEogdo 2.2% 70.9% 000 #
30396303396 )5(300 6.3% 47.3% 000 #

dgbodgbo: X? hgbho
P <.05 800Bbg30 Lhodhobhoneoce Lobdnbmeo (*)

806@0 306[&300330[& oébgbmbobo, booG@gégme 3030360000 38%‘)[’86') 306[)300330'3
boolbols 8obgrogoos. 5dmBEos & 3dadg batolbol Jatlnheddal 308mgmrbgdol Lobdathg

0368l} bOé)OlJbOl) 80b8@30m 0[)838 06 8080’)3@06@0 8603368@0’)3060 l)b30('")bb 363({;86[)

3oatools,

byhogdo boeBB7Beoce blatho agem Bomaemo bbgamol 8sbiol obogglol Bdesby 3o3096¢gd30
(c0od3cm0 LBo-b 8gmbg 3o(3096¢h00 2.2%-30 oo Booocmo bBa-b Bgesby 70.9 % 3o309630), 585Lorok
3goa9thoemo Lhthogdo goBemmgamobios Liyogdol 8dmby 3o;309bhos caoddol 1/3-L  (batdgag
$063300920, Bgave, @boyarmygda).

3390 5396¢h0080 obggg LoGEBMEm blatho oy S50 Benbol/Lodlngbob 8gmby 3o;3096¢9330
(47.3% ) Ubggemol 8obob cogagozoyol 8gemby 3o(3096(93m96 Bgrstogdoon (6.3%). (ijb&oewo 4).
Ubgryemol Bobiol Logotdol/bodlydol 3dmby 3oi30gbhme $310330 Bog0 39680 bdatgboce

3@06@860’)@0 0@@08630, b06d838 306)33@860[’ d333 Q)O bO%Oé)QU@HO
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3.1.5. godm 33emgyemo 35309690l 805330‘)@(’080360 LyodnLo

Lobggbe  0B0obmds méogg Loggemgge  $amogel  3oigogbhgdol BbggetBy  Bghdo
Bot3cooagbocmo ogm 3ggnemo (Ho3ol mBosbrdaos. 85353013y (030l Lobggbes 030560035
5296036935050 Bbeaemenco Lbgermol Boliols Logothdol/ LoBlygbol  8desby 3o(3096¢hgdL (14 %).
8600 Loliggbes 5r8006emds goBemgemobros Bbmmenco 2 35(3096¢hb Lbgemob 8sbiob cogogozoyos o
1 3030961 3boog30b 00biz9698000>.

3ol goGomoBogos o6 smgbodbs G|y gho 3o0gbRl ®Gogg Lszgmgso
4370300096, Jyoorgdsl odggms 3edBhYImRPNme momo Lobggles 3539930l SELgdm
303096 @O 3E3gegbmds30 (n=38) Lbgermol Bobol wgao(zodem. B30ty bsbigglies 3539930b
3030033805 02005J30l 023653360 bobBocrom goBmgmmabros mE0gg bszgmgs $ansdo.

LoBeol Bgogaligboliol Logyocorgdes ogyer Lbggamob Bobol ogogoigophol 8gesby geon
301309630, 0536mB00> Bormgol s3csBos, LBl s3emsBool sGlgdeds (Lsdewl Loghdy
Bsbo0o> 1.5 U3) coo 1 3o(3096h30 3ebocogbob oolizgbgBoom - 3086 gadgemo LBl s6lgdemds.

3085600060 33Uob330L Besbo(3gBgdosb sebsBodbago aym Bembabgdta Lsdgoemembbemly
56Lgbeods gebacogdol oolizgbyBool 3gemby 3o13096¢30.

boBgoemeslbeols 338esbogygemo Jo3e3emoBos 3o8emgemobros Lbggmol Bobol wgaopzadoel
8gosbg 3030964 31.6 %-b, beoeme bgamals Bobiol Logathdol/ Lodlygbol gesby 3oi30964mms
21.29%-U, LoBgoemesbbeml 96333390060 3o8mbogdmo Jodm3emaBos JRGm blato 5eBbos
Ubgremols 85bols Logstdol/ LoBligdbols 8gmby 3oi3096ons $310380, bgyemol Bobols cogazoogol
8gosbg 30309601 $3930796 Igeogogd00s (60.6% o> 15.8% JgbiodsBoboco).

gb 8eboggdgdo eoslitytres B30ty 8gbyol b NehGbmbmgGsgemo 3gemggel
3900939000, 080l goorgoemolBobgdom, (8 Blmgobo 3o;ogbhgdol 308s6moemyo golobygs
b3otow godbgemgdrmo > 56o8xlos.
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3.1.6. 33069 3gb30b ML gdmb 3m3oneo godm 33emgggoel Igcogagdo

bozgmmgs 331939330 Lotobhogy®om LotBanem Ubgomds o6 0a03065 Bigateg 630l
©6b o6gobmgdl nenhGRzgGhom 338m33mg30m SBhGEEYGO om0 zmgdel Gogbgel
(P=322), Uo33963bggdol LoByome Beopgemmdobs (P=932) > ggeemozyemgdols bsdgseme
Bo3gd0l (P=959) Bobgrogom (3bomo 7). ol ogogho, B8 obhtommnéo gmemozymgdol
Gocogbods o6  goblbgogrgders Lbggamol 8sbob  Logothdobs 0o cogogoitl  8gesby
30130969330, 9Bobggge  9B(oBonemgol  JcaBmbol  embggdol  Bgretrgdol  dgeogabog
(Lol o LoeBambm Lbgomds o6 5060365 $310393L denthol) s obgsg aszbmBgdal
go6oBoemqdoboy.  obhtoemyBo  ogeammognmgdol  Gomgbmds  Lbggamol 3ol
bogodal/liodlngbols 8gmby 303096830 BmBoggdnamo oyes Jesemogalygéo Lo 3396(3bggdol
Lobotmdabs o Bghederento  ©39gqd0l  IgBmbggaqdBo, bexme  Lbgnawal  Bsbols

QSO;;OBOOO[J 8d0’)68 30808608880 m30603@o Qob%nsdeoob Qé)(")l)

Bbéoqm 7. l§033@83 363({38680 30808600)0 806060@860 06060@36)0 030’)@03'0@860[)
6)08b30b, '.503386)8[)882)0[) bDaDOQX‘O 80’)83@0’)60[)0 QO 030’)@033@860[) bban\)@m 80’)80'.5

8obgcogoo

L3o < 18.5 L3o = 25 P
AFC 11.2126.67 12.8219.29 322
L5 3396(3b9930b igyemds (LF) | 7.5615.05 7.633.79 932
R0 yegdol 8o (33) 4.59:1.84 4.61x1.67 959

d9b0dgbo: dgc0939%0 godmbobymos bodygommm 3oBg9bgd9emb = SD (Lyobrosédyemo goobéo)

F—d)gb(l)o
P<.05 80056030 bd)od)obd)o 3360@ boéganst
8560@30 3(’033060@0 3(’060883860 bd)o@ob(i)o 3360@ boéGSUGmQ NG 30056830

74



3.1.7. &g36mydi307emo o6 0393900l Lobggde 303m 33emgnem 3o3096¢hgdde

bozgemgs 337039990 353096¢hgd0lb 3965Boemgds E0ogbmBGd0l Bobgrogoo Beoygsbocmos
3boem 8-3o.

©500306005 Lo®BI7B> 30atogemi(30gd0 @oo36cBgB0L Bobgrogos d3g3gmBosk Boowmo @3
om0 LBo-b 8geby oboemzsdos domgdBo. 396dmcm, Lozggébggdol 3memopzobmBol
Lobo6mBo o Bghodermo boboGmBo yggamedy blato ©0s36mBgd0 aym Lbgyemol ol
bodo@dol o6 LoBlydbol 8gmby  3o;30gbhgdBo, besemm  ;bEsymmOme  SEHIBNEHO
303963coB00ls 360 3cmalio 0 GG © mgatonmo EoboggBy3os IGggomatagdes Lbgyamals
Bobiol cogogoigothol gmby 3o30gbhgddo (P=.000). 46 3o;30964b coona0bws eaemopobityyto
bo3396(3bggd0l  LobothmBo, Boge8 Bghedercmmto G390,  BLymbGIBALHgBAHMS
(HOMA-IR>2.77) o> LoBlydbg (U80>3033/3?) Bomgob owgbodbgdmms 25  3oygogbh:
3eaemogobio Lo 3gq6bggdol LobrotmBo sbol gagoiodol 8dmby Sbeanmem 3 3oy3096¢30
050030605, bEIYmOmO wHIEHo JodgB3mmsBool o6 3msliogyGo gmBIs 30 6|
g6 Ubgnemol 8sbob  Lodotdol oo ULoBlydbol 8gewby 3oyogbhBo o6  goBmgamgbocms.
303g63Gemodhobgdos  m0mdBob  0obdGow  gs6sBoenms  Logamgg  $3oagdb  deméob.
J93065eEG®3mo 3g6etgl (96wgbes swbadbgds Lbggemol Bsbol cogogozanol Bgeby
303096¢h9030. o3 Bggbgds Jo3mgebaromhGm3nm Jo3maebowadal, Grdgmols blatos 3393000
©36g93930L 06 3963030l RbBY  3obgocetginmo Lbgnamal Bsbiol ogazoioBobsl, o6
go8mgmgbomms o6y 9o g98bot 303096330, Grdgamboy Lbgyemol 8sbol  obogduol
360odcmgBgB0 Bog3mdols b 300036 50296086g3MEs0 (093638930 5 oo 6).
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Bbéoqm 8. Lo 3393 33139930 353096900l goboboemgds evgbmdgdol dobgegoo (%)

©0ogbmBo L3 <18.5 L30=25 P
PCOS: 3 (6.3%) 21 (38.2%) .000 #
Ighodmemyéo bobtmdo &PCOS 0% 25 (45.5%)

NCAH=* 14 (29.2%) 0%

Lo 339613bob cobognbgzeo 10 (20.8%) 2 (3.6%)
J03g636memoghobgdos 6 (12.5%) 5 (9.1%)
c0oldgbmérgo 4 (8.3%) 0%
9namboembhtm3yemo 93gbmégo 5 (10.4%) 1 (1.8%)

Lo 339630l 306r39emoco0 138060bmds 1(2.1%) 0%

doyemgrol v3emodoo 1(2.1%) 0%

ambogdol cooliggbgdos 1(2.1%) 0%
96com3ghtr0mBo 2 (4.2%) 1 (1.8%)

Lo 33963b0b Mo 3emy&o 30bho 1(2.1%) 0%

byem 48 (100%) 55 (100%)

dgbodgbo: X2 habho
P <.05 800Bbg30 Lhodobhoneoce Lobdnbmeo (*)
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0036085 5. bbgnemol 8obol Lodoedol 96 Lodlydbol 8gmbg 3o3096hos gobobocmgds (%)

do&0moo0 36939maérgdoo oogbmBgdel dobgrogoom

LB0=253q /32

3.64%

KPCOS

K NCAH

“0D

& Hyperprolactinemia
“MS

“ Other

d960dgbo: PCOS - Lo 33963bggdel 3memozobhmBol bobeotrmdo
NCAH - ooboymemomoe ségbomméo 303963cmodool 960 3emobo 3néo
g&3d

OD - mgoéoymo obazybgizoo
MS - 3gyodmemyéro Lobémao
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Qobaéoao 6. Lbgnemol dobiol cogagozedol 3gmbg 3ozogbhors goboBocmgds do&omooc
367935006930000 (003b6mBgd0l Jobgcogao (%)

LB0<18.5 33 /32

KPCOS

ENCAH

~ 0D

& Hyperprolactinemia
LMS

“ Other

d960dgbo: PCOS - Lo 33963bggdel 3ememozobhmBol bobeotmdo
NCAH - ooboymmomo 06gboemyéo  303963mmoBool 960 3cmobo 3o
g&3d

OD - mgoéoymo obazybdizoo
MS - 3gyodmemyéro Lobémao
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3.1.8. 6)336)(‘0@‘3'{]303@0 ognbgi30° godm 33emgnem 3033096 g6d0

330093580 BcoboBoemg 3030964 7BEGgmGbmds 56 gBgms bgbmdeog (begegdab.
Bbescmcnce 3o(3096¢hoo 3069 BBomo ayes Liggbmdtagace sghonte: 9 (18.7%) 3s30g6¢o @odsemo
L30-b 43980 > 19 (345%) 3oyogbho Bowommo ULBo-L $zopdo. Bomgob Bes®Baemyo
Gg36eondaonmo agbdes 5g603bgdmes Bobol wgaaohol Bdeby 3ogogbhos 4.2%-b (2
30130960), bosmeo Bobiol  Logodol/lodlgbol 8desby  3ogogbhors 5.5%-L (3 3s30g6eho)-
16oyen0gmds $36dcmdos Booemo bBo-b 8dmby 33103305 0603Ehomds 333egemabros 4 (8.4%)
8oliob cogog0i30thl gewby 3o(3096(h30 @ 16 (29.1%) Lbgremols Bobiob bogsedol/bodliggbols Bgesby

3o(3096¢h3o (P=.028) (;3b&0emo 9, oogerods 7).

Bbéoqm 9. b033@83 363({38630 30808600)0 806060@82)0 6836)(’)@3{1803@0 O;;DGdBOOb

dobgcogoon.

6936 meng3onemo 03bgizo0 L3o <18.5 L30=25
P

. 2.1% 16.4% 028 ¢
TT 6ogenogemdo 6.3% 12.7%
BeathBocm o 4.2% 5.5%
3mbhEo3905300L 0ygbgod 6.3% 0
Lggbmdtogoce sGsodhonto 81.3% 65.5%
byem 100% 100%

dgbodgbo: X? hgbho
P <.05 800Bbg30 Lhodobhoneoce Lotbdnbmeo (*)
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©00g608> 7. Lozgemgy $31390d0 3o3096hoe goboBoemgds Ggd3tmmygieemo anbdizoel
dobgcogoo (%)

90.0%

80.0% -

70.0% -

60.0% +

50.0% -

“ High BMI
& Low BMI

40.0% id
30.0% +

20.0% -

10.0%

0.0% T

%“\ B

39603360 St I — I ndgocmmds
St1I - T 3g0cemds
Virgo - bgbmdagoc séosdhonéo (Jocmodgocmo)
N - beoé3ocmyéo
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3.2. 303036@360[} 300680063@0 30533535@360 > domo
3m63@o30350 beU@ob dobiob os@gdbmbs

Im3esbrmo 3568ghtgd0 b 33emg0 $3373930L Bobgrogoos BemizgByemos (3beocm 10-3o.

ImB3cobymo  3o6o3ghBgol  393m 3330l Bgmgaee  LedobogGee  boGBdgEe
Ubgomds bsggemgg $310393b Betool ooogobes FSH, FT, TT, SHBG combggdol Sobgcogoon.
oo dobhodmothgdgeme  dmBBmbol  (FSH)  (P=013) o  ULgdu-lipgtheoco
3985 3533069390 gemdyemobol (SHBG) (P=.000) combggdo botB336eawm Bocoemo oyes odsemo
L30-b Bgmby 3oigogbhons $39R30 Lbgnemol Bslbol Logotdol/bodlydbol Bgesby 3s30g6hgdol
43103096 geothgd00, beoewem mogolyseme HgbhebpgBmbobs (FT) (P=019) o Loghoe
BLAoLEIGmEel (TT) (P=003) ombggdo LoESbme Bowmomo swcBos Lbggemol 8sbiol
bogodol/boBlydol 8dmby 3o3096hgd30 wodsemo LBl Bdwby 3oizogbhgdol $a1oRgdR6
3063300, boGBIgB Lbgomds 36 owa0bws JGHomammabs @ 36¢H08omyeol Jerédmbol
(AMH) (P>.05) cocbggdl dméob $a703980L Bobgrogoos. Bogbgosgoe NCAH o PCOS
005360830l LobBotsoli Bobgrogom $anmBgdL ol LoeBdmBe Lbgomdobs, 6 o306
860336gcmgabo bbgomds 0oBoboliosongdgem Im3mbym 396edghtgdl Bmeob. 396dec,
©9300Gmg300bGmbhgGmblymashbs  ©o  17-3ocGmgdlodtmaghhgbmbol  embggdo
000480l r0bodot0 oy cgg bozgmmgs 3310330, Gofg ggbgde Imemaghobol embgb, oboys
000480l 3363560 agm wGogy $ay730, Goy gBmbggge o dbobogh 303gH3GmmmodhobyBool
©0536080L  3065Bocmgdol (0006odsth0 mogg Lozgemgg $a9:B30).  306s0eb  gebocogdol
00b3969800L ImBIcbrmo Bsbobosmgdmgbo L3gocenos, o6 6ol @s8m joegdyemo L3-8
> 358mBpobathgeodl obo ggbghognéo boliosmowsb, 98 BesbojygBgdol a9Bbocmgs $amo3gdol
3gco0tgd0biol 56 BogoRBogoes 30B63gBebocmoco.
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Bbéoqm 10. bo 33093 333({30630 300630’)6’3@0 306)038@)6)35&5 806060@060

3006)30’)6’3@0 oboemodo

(bm&30)

FSH (3-12 TU/T)

LH (0.8-10.5 TU/T)

E2 (13-191 ng/ml)
AMH (1.3-7 ng/ml)

FT (0.5-1.7 ng/ml)

TT (0.1-0.9 ng/ml)
SHBG (15-120 nmol/1)
DHEA-S (0.8-3.9 U/ml)
17-OHP (0.3-1.0 ng/ml)
PRL (1.2-19.5 ng/ml)

Cortisol (50-250 pg/ml)

L3o <18.5

10.7+6.1
9.76+6.3

37.6x23.1

3.5+1.27
1.88+0.98
0.65+0.5
55.2+40.4
3.45x1.4
1.05+0.56

19.3+13.8

169.15+27.08

L80=25

7.89+3.57
7.49+5.2

40.3+32.4

4.7+4.02
2.59+1.45
1.07+0.8
25.6+20.0
3.73x1.17
1.05+0.56
18.24+10.6

213.58+89.22

38603360: 38@86860 6080’)[’05’3@00 bOB‘JOQ)C") 808386860@[) +

3oob6o)

F—d)gb(l)o

P<.05 300Bbggs biyohobhe 3nésc LoeEdnbmeo (*)

013 ¢
.099
.691

351
019 #
.003 #
.000 #
414
992
.678

.549

SD  (bhobeootyemo

*80')60@360[) QobagGg%oob 3dm68 30808600[) FSH o bb3o 300(4)3(’063@0 306)03806860 NG

odGo 600030@0[)606353@0 b(i)od)ob(i)o 336)0 Q)033303860bob.
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3o8mgamgboemos  LBo-b  jmEgemogegdo  dmEdmbyem  BoBggbgdamgdosk.  L8o
bihohobhogn@oe  LotB3nbe  yorygmazom  3mErgmmo30ados a3 emmaltndnemotgdgem
3c68mborob  (P=.009) > ULgdLlhg®modgddmdggmm gmmmdymoborob (P=.001), beemem
ogobyagoem (P=.001) oo Logbom (hgbhmbhgermbmob (P=.002) bohobiezgésc Loébdnbmeo
30098000000 JEge0cgdl. ©6GRYE dmEHdmbyem 3oBg96g3emgdmab L8o-b Lihotobogyeoe
L6836 JErgemd309d0 96 3odmgemabeos.

bo33em93 $37939830 3erE8mbyemo 85B39693amgdal Lihotobho o LotB3nbe 3ggagdals
39069980 dem3gmos 0036085 8-do. Lo-l 3mEBgmoEs dMEHImbyem 3565399306
8ea398ycm00 (3b6ocm 11-3o.

@0066030 8. b033@33 383033530 300680063@0 30533686@860b bd)o(l)obd)oggém@
boégansm HSQS&QBOU ngwéabo

60.00 5590
50.00
40.00
30.00 25 64 ' i High BMI
& Low BMI
20.00
10.79
10.00 789
2.59 188 107 65 -
0.00 s
FSH (IU/1) FT (ng/ml) TT (ng/ml) SHBG (nmol/1)
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Bbéoqm 11. LBo-UL 3004.4:8@0300 300(4)30063@ 306033@6860006

3m&Imbyemo 306039¢hErg00 R P
FSH -.300 .009 #
LH -.207 .078
E2 -.141 229
AMH 161 404
DHEA-S .070 590
17-OHP .002 985
PRL -.089 415
FT -.364 .001#
TT 327 002 #
SHBG -.386 .001#
Cortisol 157 767

d960d360: 306Lmbols 330760 9boem0do
P<.05 300Bbggs biyohobhe e LoeEdnbmeo (*)
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3.3. d03d3m00l 39&0mocob Ldo-b 3Gmdcmgdols 3dmbg 3s309bhoo (oo
dgbotobgl 3939y  ULdo-L  ;33emoemgdel  dBmgéglotgdol  dgmbg
353096(ho0  30m0b0 3G -3mEImbyemo  Jobobosmgdemgool dgovergdomo
oboemodo

mgmb(3 1339 ©00603bs, yggemd godm 3gemgnem 353096l (Lbgyemol 3obel cogagozodyoos -
48 (oo Lbgnemol 8oLol Logoédoom o6 Lodlyngdboos - 55) dgmbeos Lbgnemolb Bobol 36mdemgdgdo

353330080b 3b 300096, 8536958 Ubgremols Boliol Logodoly/bodlydbob Bgesby 3oz0gbons 63.3%-b
(n=35) o> Ubgryemols Bsbols cogaopzodhol 8geby 3o3ogbons 33.3%-b (n=16) gbosbglb 3gtomcools
398093 502960369330 L3o-b 33cm0emgdol 36e3egbatagds, Goyy 3096 36gemowm 8obggmcs
896LhGomGHo 3030l EGEgI30L 3gGomeol.

LoobhgEgbee BogoRBoges Bemgaghonbs geetgds Ja93310gab etol. goBmayes mmbo

J39389%°:
1. Lhodomyeoce §9680 Bmbol 3dmbyg 3o3096¢g00 (L3o 1)

2. dothdo Beobol 3rgtagbotgdol 8dmbg 330960530 (18011 )

3. Ubgyemob 8sbob ysdocwyto wgaopzadob 8gmby 3sogbhgde (bol)

4 Ubgyemol sbob cogogoizatyols 36maegbotgdol 8dmby 3o3096¢g30 (Lol |)

896Lh oMo (3030l @GEgI30Ls o LbBo-b 3gmomgbol 3emggliotagdals sbszgdl
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3600demgdgdl, gb 13965L36gm0 Lbgodedos 08 3oi30gb(g3d0, GmBgammol Ubgyemol 3sbols
Logodal/liodlngbols 3matgbotgds 30boogl. bs3g963bggdol coobiogybyizos 3Gggoematgdcos
3030965930, GmBgamamo(; Ubgryemol Bsbols cogaazodol 3Gmatgbathgds 56036y (3bHocmo 16).
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FSH-ob ombol yggamoBg cosdsemo  BoBggbgdemgdo 3o ogbodbgdmmon  Lsdormnéoce
406366006 35(3096¢h93L (P=.016). BoemycgoboBotgdgame ImBmbol BoBggbgdemol Bobgcogoon,
BoGmomos, o6 goBmgmmobos Lleholiogn@ow LotBanBes Lbgomds, Bo36s8 gb 13965b369emoys
BoBocnmdtrog  globggmms FSH-ob  goboBocmgdsl oo y39emedy Bomswmo  BoBggbgdgemo
59603693050 Ubgryemols 8sbol cogagoodol 3eemaegliotagdols 8gmby 3o;3096¢gdL, 85306 Georgo
g39em98g odsemo Bohggbgdengdo goBmgmobos LsdommGoce $otdo Bebol/bodlydbol Bgeby
303096¢19330 (P>.05) (igb&owo 15).

BILAobHgG@bol  BoBggbgdemgdo  Bmasmom  §o6dBmB0s6/Blyds6  3o30960g330 oy
BenBohgbymo. 396dmm, mogobnogsemo  Agbmbhg®ebol (FT) omby LetB3y6mem 1o
Boomo oy §o630 Bbol 3Geathgbotgol 8desby 35309609330, G0y Lsdommyowm dlgss
30130969330 (P>.05). Logéme hgbhmbhgebol mmby §o636mb0s6/8lydsbms 39331939330
$00dBol  03BodoG0 oy, 8038  obobodboges, Gmd Lbggemol  Bobol  ogazopogol
360369b06gd0l 8dmby 3530969330 Lsghorm (gbhebigmbol TT wmby Lol gy
Lo6BBBeoce SmgBogImEs LisdommGoe g3dbwsto 35(30960530b $a700b 08539 BoRggbgdgml
(P<.05).

oy 3ggbgds LggblipgthmordgBdmdagmm  gawmdnmobl (SHBG), 8obo 8oBggbgbgemo
g39moBy Booemo oym 3539gmd0cob Lhsdormnéoce Ubgyemol 8sbob cogogoizatyol 8gesby
301309609330 > Y3gemeBy adsemo o Lbggmmol Bsbiol Lodsdol 3tmatgbotegdol Bgeby
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Bbéoqm 17. 3(’06)30063@0 306038@6850 bbgn@ob 3obiolbs l)(i)oboqraém 36006@83350[50

Jer6r3mbyemo v6oemodo | b3o 1 L3011 L3 L3a | | P

# (bendd)

FSH (3-12 TU/T) 6.65+2.69 8.63+3.87 9.78+5.78 12.73+6.59 016
LH (0.8-10.5 TU/T) 6.13+4.38 8.32+5.66 8.72+5.76 11.87+7.19 101
E2 (13-191 ng/ml) 38.38+21.92 | 41.43+37.82 | 39.88+24.58 | 32.77+19.91 .868
AMH (1.3-7 ng/ml) 5.79+3.88 3.96+4.13 3.45+1.49 3.56+0.80 539
FT (0.5-1.7 ng/ml) 2.39+1.43 2.76x1.47 1.84+1.01 1.98+0.95 .094
TT (0.1-0.9 ng/ml) 1.09+0.43 1.06+.94 0.57+0.34 0.81+0.63 .020#
SHBG (15-120 nmol/1) 29.07+23.6 23.11+16.9 55.46+41.36 | 54.72+40.79 .002 #
DHEA-S (0.8-3.9 U/ml) | 3.36+1.34 4.02+0.95 3.35+1.55 3.72+1.34 .389
17-OHP (0.3-1.0 ng/ml) | 1.02+0.58 1.08+0.56 1.06+0.59 1.04+0.51 991
PRL (1.2-19.5 ng/ml) 17.33+9.61 18.87+11.79 | 19.53+14.31 | 19.02+13.44 .948
Cortisol (50-250 pg/ml) | 234.45+34.7 | 192.7+144.6 |169.15+27.08 | 168.02+26.18 | .769
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©g0bscgel  cmohgGohnéedo 1bgoe ol Bebygdgdo Lbggmol Bsbob obogduol
G360 ©6GmgI395096 3533060k Jgbobgd. 585U0sb, BBmBscs YBGIgmgmds gbgds
Beobols o3 3cmgdols 96 8mBoghgbols 08 Lisbggdl, GeBemgols 13953060955 Liygbl, 3398000 J3g30
0360393900, 39043 356303l o Besbols LGy gcmomgdsl [31, 59, 109, 119, 135].

1396003690 396ocdo Lodlgdbol 930009800l 358, g6l GO YGow®gs 943930
Gg3Gemndone ogbdoody ol gogmmgbel (3gBLGnsemto ambdzool Lbgsceslbgs Ho3ob
06393950, 38960693, 0bxgHaEmmds) [115].

5GUgbeodl BeobioBgdgbo, Gmd 3gdgmdol 3gtomeedo LoBlydbol 8gmby ae9zmbgAL
3emoggoby@o  Lo3g96sbggdol  LobrotmBol gobgomotrgdol Bsoemo Gobzo sdgor [13].
Lo 3396(3bob 3eaemofzobiyeol BoBoogocmodgdol 808q80o oatool
0BLxem0begBolitygbhcmds/303g60blamabgBoos  30630Hmdgdnmm  go|gbodegbgdsl  Joggamo
swmgomo  3zeq00  [112].  Beozooo,  3o3boBemgbgds,  3oBLognortogioo  gobizgtocmyteo,
Gg3Gmdonmo  sbsgl domgdlo ghmgBmo NBmoghglio BoBgBos  SBegyEmsheGo
1654e03mBols s vElmmdol 3009693000 J9Bygghobs [43, 50, 82].

Bogmgdooos  3gbBogmormo  3533gmd0ceob  Lbggemol  Bobol  ogagopodol  Gescmo
Gg3Gondgonmo  Lobhgdol  g37Bgzombotigdedy.  Ltglosh  (ggbogembesyosemyto oy
By()Gopogmo) ©> 3owodatdgdym go630dmsb SbmizaBginm Bebob oozmmgdsl sbobosorgdl
J03c03mboempBednmo  Jo3mamboodle, Gmps  gometogds  Bgmtogo  98g6mEgs,
oo gemo o356otol gobengge > 1dgoemedsy 3o [21, 47, 49, 54, 142]. o6ligdesdls
8cnbo(3939%0, 68 Lbgremals Bobiob 0bogdlio 5ol g6mgeomn aaghmteo Grmdgammol; 396bsBmathagh
89656bgls c0sBygdols sbs3b: 6ahBoermEo Besbols 3genby 30936 geootgbocm Bgbatoby Yozére
5069 3955 Lbggemol 8sbols Logotdols 8dmby 3mambgddo ws 1o 33096 - Lbggemol Bsbiol
©993030(h0b 8deobg 3eo3gemopgosdo [15, 20, 56, 134]. 9330600, Bgbotobgl sbszo @BSEWOS
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303096980 §o636cs6036 > Blydob 3c3nemoosdo, GoBoy 8330969300 Bgodemgds gogemgbo
Beooboobml  g3Geooydyogemo  gbgsool argggedy. Bogsemomor, Sundell et al-8s
©5503069U, GmB stgnmo 3gbstbol BJeby 3c3mBgdo EolBgEmEgs ot 3Bgoggw ol
398cbogygemo [124]. 56lgdeodls 3()30(3937emgds, Geod 8g6o6bgl owaeds8cg sghono goé30dal
0oBygdobol 8gbotoby 3oeogo0egds 3 Brmom oo dgBoamBlo Bgblecyto  (303emob
03639390 3o3Gm blotos [99]. 35mmg39880 goBLo MGy YnGoomgds gdsgge Bebob
33emoemgdgdol sbozb o Bgd3l, mds geeargdoos B 3amgdes deedgdo odol Jgbobgd, oy Go
393c0965L obogbl dog3gmdol 3géoceowsb Beygmengdnmo Ubgyemol Bsbols (3gemocgdgdo
(Lodo®dg > ©go03000) B3Gmonmo Lobhgdol ogybdizocbotagdedy s gb Besbojygdydo
b3oh 3gB0rbg93530 00gtoboBoboscdgams [13, 63, 67, 117,

Bggbo 33cmgg0l mdogdhl BotoBmomagbbyb Bbmemmm ol 3sogbhgde, Gedgmonsys
353330080056 3gmbros Lbggemol  8sbol obogduol ootmggge. 8509306 Ubgyamol  Bsbols
bogodal/lodlngbols 8dwbg 3o30gbhms 63.3%-L > Lbggmol Bobol ogaopohol 8gesby
3oi30gbhors 33.3%-b 8gbotobgl 3gomeeol dgBroga 5e2g606gBeIM LBol IGmaEHgbotgds,
by 3530960930 3933060930696 BgBliyEsEmG otm3g3g¥0L Jgtomeol. Bggbo 3gcmggel
390093930L 965cw0800> g3Bmgemobros, o8 Bgbsebyl sbsg0 56 goBLbgoggdmES d533gmB0esh
Ubgryemols Bobiol cogagogodol s bogsdol 8gmby sbomasBthros Joemams 331039330, Gy docmosk
boobhgtgbes Bgga0s, §0Bs0wsE sGLgIMmO It 30gNeEgdgbol 0bsbBoco, 3g6s6bg Lbgemol
8obiob cogog030(hob 8gembg ac3mBg30 33096, beaemes Boliol odstdol Bdesby 3mgmbgd3o sty
o3 [15, 20, 56, 134]. Geogetoy BoBL, 3603g69mmds dgodimgds 3gmbrogh g6otbgl Bob
066b07 LGl Beobols oo 3emgdobs

bo 38000 Lsobhgeglies age ol ggoddop, o8 Bagbl boz3cm93 $31039330 56 308cmgemabros
Lo6B8Een Lbgomds 3gBliyGremnéo @oG®393930L (Ho3gdel Bobgrogoo, odye s3gbeergabs s
89689 heatasgool ycm Bowoemo LobBothol 96wy 3g06036gdees adsmo Lbgyemol
Boliol 0bogquol BBy 3o;3096(hgd80, bermen emogmBgbetagol LobBatg osbadtoe oy
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3965B0mgdnemo Ubggemol 8sbiol ogogozogols o Logs®dol/bodlngbol Bgmby sboewgadéros
Jocmas $anezgedo.

Ubgyemol (3boBeogabo dlengoemo 3608369comgob Gl 3335303l Gg3cmwmngzonem
oggbg3oodo. Lobggbe Lhgomocogdo (360830 blboeos o dgbodsBoboc (30836 Jlegocndo
0bobgdo. oodoemo Ubgyemol Bolol obogduol 8gmby  gocmgdo Bozmgde  Gomgbedoo
3930083039396 gLy magbgRL, oy BgBlhErEmGo 303emob Eotgggal obgqgl [14, 107, 119].

50b60363305, 8 Ead3emo Lo Y3gems ocmal B3GmEdane ogbdi3es8y o6 sbrogbl
89393emgb0b. 3GmdemgBs 33, B3> 030 Jotymaecs derddygdl 3gblhGreem (303w
o6 ogyemoosdy. dgbodmems gblhnoagde Gaanametnmo ogmb, 853608 mgnmsges o6
beogdeocoql [10, 47, 49, 54].

180 acogeEmBE EmbY 0bogaEIEYGHES ©s 36 sl gl ©aEagEommo. o) gocnl
035m0 Bmbo 096036955 LBero 33930l Egs080b, LBmea go63030bs oo $9Blswo (3berghgdol
Bqlol 909300, Gmgmey Bgbo sbgmo Lbggemol Bobol wgaapohe 3Gmdangdol 56 obgggl. oy
Joemo  298bostos goeadotdgdymo gotoyodobs > 3ot ©oghol o038y, 35306 Jolo
BIGHOEOBOLS ©3 omEBLTmgdal 3oblgdo edsemos [14, 90, 109].

o3 Bggbgdo gBlityErorno (3030l Eotgggal sbozl, Bggbl oboewmsda, gb 8embozgdo
13193930 3ol LothB3gbenco 56 3oBlbgogrgdmEs, 853608 398tmgemobos owgBemo bo®Eay6m
3mbgemopos  3gbbhGnemnéo  ogmob  mofmggggel @obygdel o LBl (33emocmgiol
36mgrgboegaol oo 398L Beoerol, Gofy boBocmmdtaog gBobgggs sty BralbisBegdgdl, 853603
50boB0dBog0s, B3 Bggbl 33emggedo BeboBormg 3o30g6hgdl Bsbob wgagoite 6 Lodsdg
3geoboson 35393080b 3gomarsb o Brmgagho 850396l LBo-b 33cmacmgdgde ,,307Egbgd0l”
boboos 560865 86obgl 3g8rogmd 3gomwmdo. sElgdname 8th303939emgdgd0 30 Yol
18909UBocmoce Bsbols UBEGo0y BotygdaBy o6 3emgdody s3sbgoemgdl [31, 49, 59, 115, 135].

E6mdoemos, G oodomo  Bebs > Lbggemol  8obol  obhgblogo oo 3emgd
sbeogotrgdnmos  mggemoool  ot3ggolms o 3gwgaere  0bogBHoemmdlosk. Bebol
boByormm  3emgdod  ogomnéo  Bobowsb  10-15%-0msy 3o dgbodemms  goBemobgocsl
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896Lhoemo obiogybyizos [6]. Lbgnamal Bsbol wgmoahoe Sbmigatgdmos qbhtomamenals
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Introduction

Body mass index (BMI) has been related to reproductive health. However, the body fat has a
regulatory role in reproduction. Except for endocrine glands (adrenal cortex and gonads), sex
steroids are produced by fat cells. Large amount of fat cells produce respectively large amounts of
estrogens, that causes the organism to react as if in case of contraception; and the lack of the fat
tissue causes the lack of the estrogens and thus disruption of menstrual cylce and ovulation.
Extremes of body mass adversely affects reproductive function, starting from pubertal
development, menstrual function and fertility.

The age of menarche varies internationally and especially in the less developed countries. In
the well-nourished population of developed countries, median age of menarche is between 12 and
13 years. The critical weight hypothesis states that the onset and regularity of menstrual function
necessitates maintaining weight above a critical level, therefore above the critical amount of body
fat. Higher gain of body mass during childhood is related to an earlier onset of puberty and
menarche. So the age of menarche tends to be lower in obese and higher in underweight compared
to girls with normal weight, which may have implications for subsequent reproductive problems.
For example, there is evidence that more severe dysmenorrhea is associated with earlier menarche.
Rapid weight loss, especially due to the stressful situations, eating disorders and excess physical
activity, leads to hypothalamic amenorrhea (hypogonadotropic hypogonadism), ovulation
problems, exhaustion of follicles and thus infertility.

It is well known that obesity causes different health risks, including gynecological-
endocrine problems, such as hyperinsulinemia, insulin resistance, hyperandrogenism, anovulation,
polycystic ovary syndrome and infertility; and in case of achieving pregnancy — following obstetric
risks. In case of pregnancy the risk of spontaneous abortion is increased both in pre-pregnant

underweight and overweight or obese women.
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However, higher risks of reproductive problems have been found in underweight and
overweight women with rapid weight gain or loss due to stress, excercise or eating disorders, but
evidence is inconsistent especially in relation to the effect of age of body weight changes.

So it was interesting to investigate the relationship between childhood BMI with
subsequent reproductive problems and respective hormonal changes in female patients with

current BMI problems.
The aim of our study was to detect the peculiarities of sexual development, menstrual

function, prevalence of different types of reproductive disorders and correlations of respective
hormonal changes with body mass index (BMI) in young female patients with thinness or obesity

since childhood.
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Objectives

* Detection of peculiarities of sexual development and reproductive function in the
overweight and underweight young female patients, with childhood onset weight

problems.

* Detection of peculiarities of menstrual function and prevalence of different types of

reproductive disorders in young women with childhood onset weight problems.

* Detection of correlations of hormonal changes (due to respective reproductive disorders)

with BMI in young women with childhood onset weight problems.

* Detection of correlations between the onset of BMI changes and menstrual disruption.
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Materials and methods

In this prospective cross-sectional study one hundred and three young women (48
underweight and 55 overweight/obese) were recruited from the female patients who referred to
our clinic — I. Zhordania Institute of Human Reproduction with different reproductive problems
(menstrual disorders, acne, excess body hair, etc), between the periods of September 2012 to April
2014.

The inclusion criteria were 12-30 years old women (at least 2 years past after menarche)
BMI<18.5 or =25kg/m? and childhood body mass problems. The following exclusion criteria were
used: any type of chronic disease; eating disorders; hormonal therapy or contraception in the six
months preceding the study.

All of the participants underwent clinical examination including measurement of height,
weight and BMI (weight divided by square of height - kg/m?). Age of body weight changes,
menstrual disturbances, assessment of hirsutism (modified Ferriman and Gallwey score >8), stretch
marks (white or colorful striae), pigmentation (acanthosis nigricans), acne (mild to severe), fertility
problems were recorded. The sexual development was assessed by the Tanner scale. Gynecological
ultrasound was held by Volusson S6 in all the participants. The diagnoses were established
according to the respective clinical-hormonal-instrumental data. PCOS was diagnosed according to
the Rotterdam 2003 criteriae.

Blood sampling was performed in the early follicular phase (between days 2 and 5 after the
last menstrual period). The following hormonal analyses were performed in all subjects: follicle-
stimulating hormone (FSH), luteinizing hormone (LH), estradiol (E2), total testosterone (IT),
prolactin (PRL) (MiniVidas Analyzer, Biomerieux sa France, Italy), free testosterone (FT), sex
hormone binding globulin (SHBG), dehydroepiandrosterone sulfate (DHEA-S), 17-

hydroxyprogesterone (17a-OHP) (IFA, HumaReader HS, Germany). Cortisol (IFA, HumaReader
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HS, Germany) was measured in 57 patients. Insuline resistance index (HOMA-IR) was analyzed in
overweight and obese patients. In 4 cases detection of karyotype was performed.

Statistical analysis was held by IBM SPSS 20. A p<0.05 was considered significant, with
confidence interval of 95%. Comparisons of two independent groups were made using the
Student’s t-test, Chi-square or F-Test (analysis of variance ANOVA to analyse difference between

group means. Correlation analysis was held by Pearson correlation test.
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Results

The mean age of participants did not differ between the groups of underweight (n=48, mean
age 20.1 yr) and overweight (n=55, mean age 20.9) patients. All of the underweight (n=48) or
overweight and obese (n=55) women had BMI problems from childhood, but 63.6% of overweight
and 33.3% of underweight patients mentioned deterioration of their respective BMI (losing or
gaining more weight) since the period of menarche. The correlation was established between the
onset of menstrual disruption and progression of changes in body mass (R=0.45, p=0.01). The mean
BMI totaled 17.15 k/m2 (SD=0.91) (Range 15-18.49 k/m2) in the group of underweight patients and
31.30 k/m2 (SD=5.6) (Range 25-47 k/m2) in overweight patients.

The mean age of menarche totaled 12.95 y (SD=1.48) in the group of overweight and obese
patients and 12.91 year (SD=1.63) in the group of underweight females, with no statistically
significant difference (p=0.885). Regular menstrual cycle since the onset of menarche was detected
in 5 (10.4%) underweight patients and 11 (20%) overweight patients. The rest of the patients had
different types of menstrual disorders, with no statistically significant distribution between the
study groups (p>.05). Hirsutism (p<0.05), stretch marks (p<0.001) and acanthosis nigricans
(hyperpigmentation) (p<0.001) were exhibited significantly more frequently in the patients with
high BMI, whilst distribution of acne was almost the same in the study groups (p=0.21). Only a
small minority of patients were sexually active; 9 (18.7%) patients with low BMI and 19 (34.5%)
patients with high BMI. Infertility was observed in 4 (8.4%) underweight and 16 (29.1%)
overweight patients (p=0.03).

In the group of low BMI patients non-classical congenital adrenal hyperplasia (NCAH) and
ovarian dysfunction turned out to be most frequent of all diagnosis, whilst in the group of high

BMI patients polycystic ovary syndrome (PCOS) and metabolic syndrome prevailed. 46 patients
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had PCOS, but metabolic disorders, insulin resistance (HOMA-IR >2.77) and obesity (BMI >30
k/m?2) were particularly expressed in 25 patients.

Comparison of hormonal parameters showed that the mean levels of FSH and SHBG were
significantly higher in the group of low BMI females than in the group of high BMI females; whilst
in overweight patients FT and TT levels were two times as much as the same data in underweight
patients. According to the correlation analysis, it was established that BMI correlates with FSH, FT,
TT, and SHBG. BMI negatively correlates with FSH (R=-0.30, p=0.01) and SHBG (R=-0.38, p=0.00)
and positively correlates with FT (R=0.36, p<0.001), TT (R=0.33, p=0<0.001).

In conclusion, according to the results of our study the age of menarche and different
menstrual disorders do not significantly differ in underweight and overweight or obese patients,
although the progression of BMI changes correlates with the onset of menstrual disruptions. So
peculiarities of menstrual function and hormonal changes in young females with thinness or

obesity since childhood are related to the types of reproductive disorders and their childhood BMI.
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Scientific novelty of the work

* The peculiarities of sexual development and menstrual function, as well as the levels of
sex steroids and gonadotrophins in the young overweight and underweight women with
childhood onset weight problems are associated with their reproductive disorders,
childhood BMI and progress of BMI changes.

* It was established that the onset of progression in BMI changes significantly correlate
with the age of menstrual disruption.

* PCOS and metabolic syndrome were found to be the most frequent diagnoses in young
women with childhood onset overweight or obesity, whilst NCAH and ovarian
dysfunction turned out to prevail in young women who are underweight since
childhood.

* Hypogonadotrophic hypogonadism that is associated with rapid weight loss due to the
stress, eating disorders or excessive exercise, was not revealed in patients, who were
underweight since childhood.

* It was established that BMI negatively correlates with FSH and SHBG; and positively

correlates with FT and TT.
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Conclusions

* In underweight and overweight or obese patients who have BMI problems since
childhood, the peculiarities of sexual development and menstrual function, as well as
the levels of steroid hormones and gonadotrophins are related to the types of their
reproductive disorders, childhood BMI and progression of BMI changes.

* The age of menarche and the types of menstrual disorders do not differ significantly
between the groups of overweight and underweight patients with childhood onset
weight problems. Oligomenorrhea turned out to be the most frequent type of menstrual
disorder in both study groups. In the group of underweight patients primary
amenorrhea and menometrorhagia tended to prevail.

* The onset of progression in BMI changes positively correlates with the age of menstrual
disruption.

* Hirsutism, striae and hiperpigmentation are significantly more frequent in the
overweight or obese patients than in the underweight ones. However the prevalence of
acne did not significantly differ between the study groups.

* PCOS and metabolic syndrome were found to be the most frequent diagnoses in young
women with childhood onset overweight or obesity problems, whilst NCAH and
ovarian dysfunction turned out to prevail in young women who are underweight since
childhood.

* Hypogonadotrophic hypogonadism that is associated to rapid weight loss due to the
stress, eating disorders and excessive exercise, was not revealed in patients, who were
underweight since childhood. So, hypogonadortophic hypogonadism is associated with

the rapid weight loss and not with constant low BMI.
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The levels of FSH and SHBG were significantly higher in the group of low BMI, whilst
FT and TT levels were higher in high BMI patients. No significant difference was found
between the levels of E2, LH, AMH, PRL and Cortisol levels.

17-OHP ans DHEA-S levels did not differ between the groups of low BMI and high BMI
patients. However the different mechanisms of their elevation should be considered.

In the overweight and underweight women with childhood onset weight problems,
BMI was found to negatively correlate with FSH and SHBG; and positively correlate

with FT and TT.

Practical Recommendations

In diagnosing the clinically (acne, hirsutism, menstrual disorders) similar syndromes
(PCOS with metabolic disorders, NCAH), except for the results of ultrasound (polycystic
ovaries) and hormonal investigations (hyperandogenemia), the childhood and current
BMI that is associated with the above-mentioned particular syndrome, should be
considered.

While interpreting the high levels of 17-OHP and DHEA-S, respective mechanisms of
their elevation should be considered: in high BMI patients with PCOS — secondary
hypersecretion of adrenal androgens due to metabolic disorders; and in low BMI patients
with NCAH - genetic enzyme dysfunction. Above-mentioned mechanisms of hormonal
changes should be considered while choosing appropriate treatment protocol.

While choosing the efficient therapy for the overweight and underweight young female
patients with different reproductive disorders, BMI correction should be considered as

one of the first goals.
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