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2.2.2 300b9G 9o Goibgol 256bsbpgms

ooy ygmmo Goibgo obsbegmgdmes Ferriman-Gallway (1961 §.) dmpogoio®gdygeo
1990l Bobggom, Goi  0mgemolfobgdl  Lbggmby  asdmgmaom 9 bobsby 4
Jeosbo LobEgdom 0dosbmdols 0bGg6logmdols Fggslgdsl. Jo@ludmmo  @Goibgols
Bobgog00 3530960900 wsgmBog ofbs 3 wau@ew: I — Jo@bydobdo oé s@ols (0-7
Joens), bydygdo  30OLyB0bdo  (8-16  Jyms) o  Lodyoenm  Loddodol s  ddody
306 lgEobdo (17 Jams ©s dg¢0).

2.2.3 05gobggomo Sbp®mygbgdol 0begdlol gobLsbpg@s

0o30bgBoo  sbEMmygbgdols  0bwglol  godmmgens  brpgds dgdpgao  Pm@dgom
FAl = TT *100 / SHBG (bdmgn/go), Lowsiz TT — Loghom Ggbdobdgambo bdmen/en s
SHBG -L@gemopdgddmdggemo aanmdyamobo bdmen/ g,

2.2.4 moaob‘g%ogo ©> d0mTgrFggomo GabBMLGIOMbol go563500Tdgd0l
3500995303760 8(!);93@360

nogolbygomo s domdgofggoo  BAglBmbBgambols  gosbyo®odgds  dgbsdan gdganos
390-bso@bg:  http://www.issam.ch/freetesto.htm. 8  JomgdsBogydo  dmpgagdols

aodemmganolongols >9300 gd g0 Log@mm GabHOLGgOMbol,

LgJLLEIOMoETgddbmkggano aeomdaaobols S >0 ddobols 3Mb3gbB® 300l
3oblbobwg®s Lolibendo.

2.2.5 0blge0b® gboli@gb@mdol 0bwgJlol Homa-2 gs6Lsbpgds

06Lob@gbolbEgbEmd0l  0bwgdlols  Homa-2 3O g sB®@OL bobgo
gbodangdgamos  ggd—bsodbg  www.dtu.ox.ac.uk/homa. Homa-IR (the homeostasis model
assessment for insulin resistance) godmmgenolngol Loko@ms dobosga@o  aaambols,
C-393@0wols 56 0blgaobols 3mbigbB®oEools aoblsbmg®s.
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226  3omoisobdmbydo  bsiggdibggdol  Lobp®dmdol  seagbols
30089009390

amFghesdol  jmblglygbol (2003 §.) mobsbdo  3meozoldmbygdo  Logggmibggdols
LobEA™MIol osybmlGo®gdolbmgols asdmygmegogos 3 3M0@g@0ydo, Loowsbsi 2 ds0b
9bs  0gmlb  @ogdomo: 1. m@oymdgbm@gs  ©o/ob  sbmgymsios 2. Lolbendo
3039 ob®ma 960 o/ob  gaobogy®o  303gMsbp@mygbos 3. 3m@oiol@mbydo
bog3903bggo0  ©oggbogo  ga@®sdyghomo  jgmggom. o353y OO yodmdogbygeo
9bs  ogmlb  gggms  Lbgs  dglodegnm  Bobgbo,  @mdgeolsiz  sboboomgdls
NONOH PR NI Ta) d9bLBH®ysizogo (303200 o 303905bAMmy 960
(> gbmygbo@sma®o  Lobp@mdo,  39dobaol  Lobp®mdo, 3Jodg@m3dmans]@obgdos,
SbMMmy 9bds3MmEy30®gdgeo Lodlogbyg).

2.2.7 94m@®50390000 J3mggol dgmero

4ggs0s 35309631 9@HodOgdmws 3oy dgbxol @AYl mOASbmgdol sdmdobsgyy®mo
ob gbmgogobosey@do PR MsdygMomo aodmgygagss ‘dogdgbll Bo®dol dmbmeanoby 50
53553 00m. 3m@oiobEBmbydo bsiggmicbggdol oagbols 3M0@GgMoydo© omgegdomws
d99©930, ™7 9O bogggdhibgdo doobi o@obodbgdomws 2-9 3d. bmdol 12-bg dg@o
Looby@o hobo®mo ©o/ob Logggdmbggool dmagemds ogm 10 Ld3 dgBo (GmGgOsdols
3™bLglbyLol (2003 §).

2.2.8 3mbs(399g80L LESEOLEG0ZYO0 ©S3YToggds

Imbo39dgd0 Iy dogegdms  LEsdobBogydo  3Gma®sdom  SPSS software (statistical
Package for the Social Sciences, version 17.0 for windows XP; SPSS, Inc, Chicago, 117).
bRoGObEgRGeE  Ls@fdgbne  asbobomgdmes  bo@§agbmgdols  sbggbgdgmo  P—ls
360dgbgemds bogengdo 0,05-bg (P<0,05). m®o xa9golb Lsdgs@mmgdo Ygoo®gdaemo
0gm  gOmdsbgmmasb Independent-Samples T-test yodmygbgdom, bogm s@o35@539@ G Y0
dmbozgdgdols  dgdmbgggodo  Mann-Whitney U test godmygbgdom. o  xagaby dgdo
Xa98900L  Lodgommgdo  dgos®gdyeno oy  ANOVA with post hoc gs3mygbgdoom.
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3OO ges30960  dmbsi39dgdl  dm@ol  wyobogdmws Pearson’s  correlation—ols
Lodygogmgdom. dgmmwgdol Lowosabmb@ogm 360dgbgermdols s g@mBsbgmols dodo®rm
©53M 30 oY gdol IOyl sy9ds bmdogmgdbmos ROC curve dgmm@om.
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onsgo III

Loggms@o 33eggol dgpgagdo

3.1 3530968330 ge0bogndo s dM@3Mbs@udo Isbsbosmgdmgdo

388093530 dmbofoegmdol mgdyammdws 13-28 (enosdwyg 111 353096@0, G®Iganms

Lodygognem  obsgo  dgoppgbos 17,7 (£3,3)  [gaol.  353096@ms  dmgenr  xa9xdo
300LyB0bdo  o@gbodbgomws 86 (77,5%) 3530963L , og3bg — 76 (68,5%), gobols
d039M30p39b@o30s acantosis nigricans — 30 (27%), Lbggeool doddo {mbs — 37 (33,3%),
30bGgOs@y@o, dodogoiyg®o  Hodol goibodmgbgds — 39 (35,1%). sGo@ gy s@yeno
d9bLBO om0 ogeo  dJmbos 85 (76,6%) 3530963L. wosabmbgdol dobgwgom
3530960900 aosbsfogmes  dgdpgaboodsw:  dmaoioldmbydo  Lsggg®ibggdols
Lobp®mdo  ogoaobos 43 353096@L  (38,7%),  otsgemsbogydo  gm@ds
5™ 9bmagbodomy@o Lobpdmdol 38 3530963L (34,2%) ©s J03g@m3@mas]@obgdools
Lob®mdo 30 3530968 (27%).

d3o®g dgbxol @AYl mAAsbmgbol YaoB@sdag@omo  godmggerggom  Logg®@zbggodo
dOogenmdomo  hobs®mgdo  godmgmobes 42 353096330 (37,8%), dom  dme@ol 30
3530960L (71,4%) ULogggmibggdo aobdwoeo 3Jmbos dmEgemdsdo. bomerem bo@dols
QoG gddo Logggdibggool LEOYJB®s 3Jmbos 69 35309601 (62,2%), sgwsb 18
3530960 L (43,2%) aobdwogo 3Jmbes bsiggmibggdol dnEgermds (ob. ©osp®sds 1).

0530535 1. 3530963 o0l 2565F0gds bm@dseydo ©s dmmoiobmbydo
boggamibggdol LOgJda@el dobgogomn %

80
60
40

20

B 3653m@mdomo Brbserondo H 35P6owo degrmads

H L5379 ®502)6mdob R36IGMYd0 B 35BOEowo dmgywamds
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oxoby@o  5bsdbgboli  Igz@gdom  353096@gd0l  sbanm  Bomglsoggddo ko®do Fmbo
aodmgeobes 7 dgdmbgggsdo  (6,3%), ko@dmdosbmds - 20 dgdmbgggedo  (18%),
doJ®osbo  osdgBo Godo 2 — 21 dgdmbgggsdo (18,9%), dsJ@osbo @osdgBol  ©o
4o@dmd0obmdols  mobos@ligdmds - 3 dgdmbgggsdo  (2,7%), 35309630L  wgEsl
obodbgbdo  Loggg®mibggdol  3memoizob@mbo  o@gbodbgdmes 10 dgdmbgggsdo  (9%),
N obdOmgao dgdzgo@gmds - 50 dgdmbgggsdo (45%) (ob. wosa®sds 2).

©053@535 2. 353096@ms 35bsFomgds ©53d0dgdgmo 333 3300@gmol s mxsby@o
56365%0l dobgegom %

60 -

40 -

20 -

B x56860wwo ! B356300805605
M 33630 mbs B 35§60 0360 @0sd9g@H0 BHod3o2
B 0053930 ©3 336300360 ¥ ©9sb 153396369900l 3merogob@mbo

49



aooGobogmo  osgowgdgdols  Iglifsgmom  Fomgans,  Fooygds,  hydygogogos
aoo@Gobogno  dJmbos - 63 353096QL  (56,8%), @Fmbboang]@mdos 25 (22,5%),
3009y 3g3oGoBo 5= 3 353096@L (2,7%), @503 aoo@ebogr ©osgogdsl 5@
5bodbogs -20 3o3096@0  (18%) (0ob. wospa®sds 3).

©05aM53s 3. 3530960 go0l a5bsFomgds  goEsEsbomo ©SSg5gdgbol dobgogom (%)

60
50 B & @mb6Dowmyddmdos
40
B 35338305 0689430900
30
H g306mbmamo 333300 "
20 -
10 | H5® 50600365396 M 5089
3505%)360 Jr0mmemyosl
0 -

bogmbB@mmm  xagano dgogobs boggamggo xagxnol dgbsdsdolo sbsgols (15-30 §.
Lodygomem  slogol)  3@o]@dogyeo  xobd@mgeds  Joands,  @mdggdlsg o@
50960dbgdmom  Sb®mygbobsizools godmgmobgdgdo s IgbLEBOYsogmo  ogeol
©OR3I390-
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353096@m> Log®mm xa9xdo ho@ods dm@dmbogny@o dohggbgdangdols Lodygsamgdols
909000 5bogrobo  Logmb@@menm xayadmsb. xa9ngdl do@ol 3005393 @ Yeno
dmbo3gdgdo dgomdgdymo oym gemdsbgmmasb Independent-Samples T-test godmygbgdom,
bome  5@o35M53gHG o dJmbsigdgools  dgdmbgggsdo  Mann-Whitney U test-is
2odmYygbgdom. 35309bGms LogOmm xagxndo Loghom FglEmb@gambols (TT) bsdysenm
dohggbgodgemo (2,4£1,1 ba/dgn) olbggg Gmam@aE msgobygsmo  @Ggb@mlggdmbols (FT)
Lodygognem dohggbgdgero (3,7£L7 3a@/den) LEs@oLE0gyMs© Lo@fdynbmo dosgo oym
Logmb@@mam  xaggnol dmbszgdgdbmsb dgosdgdom, (1,7£0,4 by/den, p=0,001; 1,7£0,7
3@/ dgo, p=0,037). mogolygsmo sbedmygbgdol 0bwgdlo (FAI) 15+4,8 LEsEoLEG0 Mo
Lo@{39bme  doogro s@dmhbps Logmb@®merm xayx0l dglodsdol dohggbgdgemsb
dgodgdom 4,8+2.2 (p=0,001). Lsdo®oldo@me gl gmmodgddmdggemo genmdyemobols
(SHBG) Lodyogom  dohggbgdgeno 28,7£23,1 bdmen/an Loggengyg  353096Gms xa9sdo
04m LEBoLE03Mo© Lbod{Igbme ©sdsamo Logmb@@menm xagaol dohggbgdganmsb
‘dgomgdom (40,5+23 6degn/gn, p=0,044), aoobyomodgdyao 0530b595@0
AgLAOLEHIOMbols (CFT) Lodygomm  dohggbgdgero  35309bGms xa9ndo ogm 2,3+0,8
LAoBoLE0gMo© bodInbme domognro  bogmb@d®mam xaqnmsb dgos@gbon 1,7+0,4

(p=0,001), sbgg9 aoobyoM0dgd o b0mdgeo§ 93000 AILAMLEIO™bo
(€Bio-T) LAs@olBogg®se do@sgo ogm bsjmb@Omemm xa9amsb dgos®gdom 53,3+18,3
(p=0,001). ©04300MM 43056 MLAJOMb-Lymas@ol (DHEA-S) S

170 - JLodo®mJboddma gl g@mbol (17a—OHP) Lodygogm  dshggbgdgemo  3s53096@ms
X39Rdo  oym  LEGHoLE0ZOS© doomo  Logmb@@manm  xaqamsb  dgos@gdbom
(p=0,001;  p=0,021). 35309bBms> LsgOmm wxa9xdo C-393@owo (C-peptide) Lsdygognm
dohggbgdgemo oym 2,2 £1,1 ba/dew, LEsE0LE03Os© Lo®(dybme domsmo s@dmhbos
Lo gmb@OMEM X3 9a0b ‘dglododols dohggbgdgenmasb ‘dgo®gdom
(1,3£0,2 by/dgn, p=0,001). 0blyeob@gboliBgb@Bmadols 0bwgllbo (Homa-IR) 1,6+0,8; sliggy
Lo®(dgbme oo s@dmhbes 353096@ms xagxdo (p=0,041). 3Omesdobols (Prl)
Lodygoemm dohggbgdgao 353096@ms xa9xdo 21,3 £159 ba/da, Go3 LESG0LEZYOS©
Lo®(d9bme  dowoamo  ogm  Logmb@®meem  xayax0l  dohggbgdgemmsb  dgos®mgdom
13,848,5  bp/dgo  (p=0,005). LEsGoLE0gMo©  Lodfdybe  Lbgomds  o@  smobodbs
NXd9BIOL ‘dmdols QM0 379 dslGodygeomgdgaro d®@dmbo (FSH),
dogomgobobodgdgero 3m®dmbo (LH), 9bGGsomano (E2) S
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000 gmIsbBodygmodgdbgaeo  dm@dmbo  (TSH)

(p=0,909; p=0,130; p=0,223; p=0,452).

bo'dygoenm

dohggbgogrgdols  dobgogom

3b®ogno 1

353096@®s bsggmgg bsghmem xa9xndo ©s Lsgmbddmmem xa9ndo  do®ddmbsmy®o

35h39690e0 g0l LT goamgdols Jgstgdomo Sbsgobo

d5h39690¢0 gd0 boggeggo Lsgdoe LogmbGBOm® P -value
X090 Xd9G°

T 2.4 (<1, 1)* 1.7 (0,4) 0,001
FT 3,7 (+1,7)* 1,7 (x0,7) 0,037
SHBG 28,7 (£23,1)* 40,5 (£23) 0,044
FAI 15 (44,8 4.8 (£2,2) 0,001
cFT 2.3 (20,8)* 1,7 (£0,4) 0,001
cBio-T 53,3 (x18,3) 30,8 (x9,2) 0,001
DHEA-S 2.8 ZL7) 1.5 @0,4) 0,001
17¢.- OHP 1,3 (20,6) 0,9 (x0,2) 0,021
C-peptide 2,2 (£1,1)* 1,5 (£0,3) 0,001
Homa-IR 1,6 (+0,8)* 1,3 (x0,2) 0,041
FSH 8,8 (x3.0) 89 (x1,9) 0,909
LH 8,7 x7.4) 5.1 (x1.6) 0,130
E2 38,2,6 (x30,6) 27,1 (£15.2) 0,223
Pri 21,3 (x15.9) 13,8 (8,3) 0,005
TSH 21 (Z12)" 19@&2) 0,452
Qgbodgbs: P<0,05 dobbgyemo  ogm  LEodolHogn@sw  Lod{dgbem  dohggbgdmsw.

* — Lo®d(dygbm Lbgomds xg9xgdl dm@ols
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3.2 35309689030 303905600 160b3000 awobogndo Lod3BmIgdol s SbEGeYbymo
3505393 gdol gmAgmS30930

boggeggo 353096Hgo0 @ogogog ofbs 2 dodomsr xpgger I X980 oeagdmes
306b9Eobdol 3jmby 86 35309600lach (77.5%) o II ywamgo — 25 3s3096G0bash
306b9H0bdol  3oGgdy (22,5%).  Jodlbmn@obdol Jmby 3s3096Bgd0l  wam®nDo ogby
ogbodbgomps 61 353096¢L (70,9%), acantosis nigricans — 25 3530963 (29,1%),
1000 Fmbs  Jjmbps 28 3sgogbdl  (326%).  golggGomado  Lodlgdey -
30 35309601 (34.9%), sGo@gagEstamo d9blEGNaGNmo  Gogmo — 62 (72,1%)-L.
300LyE0bdol 5@ IJmbg xa9ndo o367 omgbodbgomes 15 3530963 L (60%), acantosis
nigricans — 5 35309681 (20%), Xs@do Fmbs 3Jmbos 9 (36%) 3530966, goligHemeamo
bodbadby — 9 (36%), stGganmsGREmo d9blEHGHHG0m@0 (30gmo dJmbos 23 (92%).
(ob. osg@sds 4).

0530535 4. Jmobogn®o Lod3GmIgdol LobTokg  Loggegg I o II x39x9dT0
(%).

100
W 5369
80
M acantosis nigricans
60
“ 33600 fmbs
40
B 30bGem@o
bo a6y
20 A
1 5656937 @i6mmo
ALY B
b 3030

X030 lIxaas0
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I xa998d0  ULsogggdibggdol  3m@mogobdmbo  oygwyobos 38 353096HL  (44,2%),
5A53@slogyg®o m@Ads SEMgbmygbo@omydo Lobp®mdol 27 3530963L (31,4%) o
3039030 Mo JBobgdool  Lobp®dmdo  oymaobos 21 3530960L (244%). 11 xauxdo
3moobmbyg®o  Logggaibggool  Lobp®mdo  woyoaobos 5 3530960L  (20%),
5™ 9bmagbodomy®o  LobE@mdol  s@sgzamslbogy®o gm@ds 11 (44%) 3530963L  ©o
3039030 mesJBobgdool Lobp®mdo woyoaobos 9 353096@L (36%) (ob. @osg@sds 5).
306LyB0bdol  IJmbg  353096GHms  xaugndo  o53bg  aodmgmobps  yR®dm  bdodow
303903 mesJBobgdool  Lob®mdol @AMl 76%-do, gowdg  3meoiolmbydo
bogg903bggdol Lobo®mdols (63%) ©o >0 9bmy gbo@omy®o Lobo®mdols
@5 3@slogyg®o gm@dol (59%) @ml. bogm 30dbyEobdol o@ dJmby xaundo o369
3odmgmobes  Padm  bdodoe SO bmygboGomyg@o  Lobp@mdol  s®sgmslogg®o
gm®@dol  IJmby 3530963930 81%-TFo, gowdyg 3m@oizolbBmbydo  Lsiggdibygdol
Lob®mdols (40%) s 303g@3Mmas]@obgdool waml (44,4%).

0530535 5. I o I xa9gol 353096@gd0L gobsFomgds osabmbgdol Jobgegom (%)

50

40

H b5 33963b)900b
dmmogobHmdo

30

20 - B 5 &ybmggbodsarndo

bob®mdo

10 ¥ 303)H3GmwagHobydos

X330 X330
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L I o Logmbddmemm xa9x96do Lobbaol d&s@do obsbmgdgdmes 3m@dmbgdols
5 oobyoM0dgdymo  Sb®Magbymo 3oMadg@Mgools  Lodygsam  dohggbgoemgdo o
‘d930g2 hodo®gdye odbs Fgoo@gdomo sbogrobo.

Amama 3 3b®omo 2-sb hobl I xayxdo Loghomm FglmbEgambols (TT) bsdysenm
dohggbgogemo (2,7£1,1 bp/dan), slggg mogolygsmo FglembEgambols (FT) Lsdygsenm
dohggbgodgemo  (4,0£3.2  3a@/de)  LEoR0LR0gYdo©  Lo®d(dybme  domsao  oym
Logmb@@mam  xayxmeb  dgos®gdom  (L,7£0,4  ba/dan, p=0,009; 1,7+0,7 3a@/dgo,
p=0,005). msgolyxsmo  Sbp®dmagbgbols  0bpgJlol  (FAI)  (14,0£10,9)  Lsdygoeom
dohggbgogemo  LEosBoLA0g®doe  Lo®dfdybmo  dswogno  s@dmhbs  Lsgmb@®menm
N3YBMob dgosdgdomn (4,8+2,2  p=0,001), Lodo@oldodme LgllEgHmowdgddmdggeno
ombdygobols  (SHBG)  Lodyomm  dohggbgdgaro  Loggergg  353096¢ms  xa9xdo
(28,9224 bAmeo/a@n)  LEsAobGoggdoe  Lo®(dgbmo  @odsao  ogm  Losgmb@®merm
x3980L  dohggbgdgemeb dgemgbdoo (40,5£23 bAmen/en, p=0,006). goobas®odgdygeo
nogobyggomo  AglmbEgambols  (CFT)  Lodysmm  dohggbgdgero  (2,2£0,8) o
domdgefggeo  BgbmbBgOmbol  (CBio-T)  Lodygoem  3ohggbgdgemo  (52,7+17.8)
LAoBOLbE0gOo©  Lod{dybme oogro ogm  Logmb@d®mam  xauamsb dgosdgdom
(1,7+0,4;p=0,001;39,8+9,2;p=0,001).

17a-300®m Jbo3OmaglBg@mbols (17 -OHP) Lsdygomem 3shggbgdgero (1,2+0,8 by/dem) ©o
©0g300MMJ305bEAOMLEHJOMb-byemas@ols  (DHEA-S)  Lodygogrm  dohggbgodgero 094™
(2,9£1,8 pp/wen) os@dmhbes LESGHOLE0ZPYO©  Lo®[dybme  dossmo  Lsjmb@®mem
NaYBmob  dgosdgdom (0,5£0,2 by/den, p=0,015; 1,8+0,4 uy/oen, p=0,001). xo9590L
dodol  LAoGoLEogg®oe  Lbo@fdynbem  Lbgomds o  godmgeobps  C-393@0owols
(C-peptide), 06l ob®gboliRgbGmdols 0begJlo (Homa-IR),
Q@039 dsb@odygmomgdgemo 3m®dmbo (FSH), dsggmgobobomgdgano dm@dmbo (LH),
gbA®swomao (E2), 3Gmeoddobo (Prl) ©s omodgmdsl@odygmotgdgeo  dm@dmbols
(TSH)  Lodygoenem dohggbgdergdols dobgwgom (P >0,05) (ob. bdogno 2).
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3b®ogno 2

dJo®L9gEodIol 3Jmbg s  LogmbGBmmm xanngddo dm@dmbsgydo shz9bgdmgdols
LsTgsmmgdols Jgs@mgdbomo Sbsgnobo

d5hg9690¢e0 gd0 I %3950 L5gmbGBHOm® p -value
300L9E0b3om Xd9B0

T 2.7 AL )% 1.7 0,4) 0,009
FT 4,0 (£3,2)% 1.7 (0,7) 0,005
SHBG 28,9 (£22,4)% 40,5 (£23) 0,006
FAI 14,0 (10,9)* 4,8 (£2,2) 0,001
CFT 2,2 (£0,8)* 1.7 (0,4) 0,001
cBio-T 52,7 (£17,8)* 39,8 (£9,2) 0,001
DHEA-S 2,9 (£1,8)* 1.8 (0,4 0,001
170 - OHP 1.2 (£0,8)% 0,5 (£0,2) 0,015
C-peptide 2,0 (£1,5) 1,5 (£0,3) 0,140
Homa-IR 15 (1,3) 0,8 (£0,2) 0,303
FSH 8,6 (+3,1) 8,9 (=1,9) 0,783
LH 8,8 (=8,0) 5.1 (=1,6) 0,409
E2 42,7 (£34) 27,1 (£15,2) 0,205
Prl 20,5 (£16,6) 142 (+8,3) 0,067
TSH 2.2 (£1,9) 1.2 (£11) 0,426
gb0dgbs:  P<0,05 dohbgyero  ogm  LHsGobEogydoe  Lo@{dybem  dohggbgdasw.

* — Lo®(dygbm Lbgomds xa9ngdl dm@ols
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306LyB0bdol @ dJmbg I xayxdo (ob. gbGogo 3) Loghomm GgbBmlEgambols (TT)
Lodygogne  dohggbgdgamo  (2,10,7  by/dan) 5@  ogm  LEs@ob@ogyg®se  Lo@fdybmo
doogo Logmb@@menm xanx0l dohggbgdgmmsb dgosdmgdoon (1,704 ba/dan; p=0,155).
nogobyggoo  BglEmbEgembols  (FT)  Lodygsam  dohggbgdgano  (3,1£1,7  33@/dan)
bEo@obGogg®e  Lo@d{dybme  domogo  oym  Logmb@@manm  xayaol  dgbodsdols
dohggbgogemsb  dgoodmgdom  (1,6+0,7 3a@/dgn; p=0,027). ULgJLLEgOmodgddmdggeno
o mbdygaobols (SHBG) Lsdygosanm dohggbgdgeno (29,9£25,6 63dman/an) LEs@ol@ogyg®ew
Lo@{a9gbme  @odsgo  oym  Logmb@®mam  xaggol  dohggbgdgmmb  dgos®gdom
(40,5+23 B3men/go; p=0,027). mogobygomo sbe@mygbgdols 0bwgdbols (FAI) Lsdgogom
dohggbgogemo  (1L,6£7,9), gosbgodmodgdygao  mogobygsmo  BAgl@mbEgambols  (CFT)
Lbodygomm dohggbgdgero (2,240,8), goobpo®odgdygao domdgm§ggeo @gb@mbEgambols
(CBio-T) ULodygogm dohggbgogeno (52,2+17,6) LEsEoLE0g®e  Lod{dgbme  dowsao
0g4m  Logmb@®mem  xagaol dohggbgdgemsb dgosmgdoon (4,8+2,2; p=0,004; 1,7+0,4
p=0,008; 39,8£9,2 p=0,004). sLggg 17a-30@MJLodOmyglEgOmbols (17-OHP)  Lsdysenm
dobggbgdgemo  (L6£0,8 ba/den) o ©gdo®Mg30ob@mbEg®mb-bymas@ols (DHEA-S)
Lbodygomm dohggbgdgero (2,612  a/an) LESE0LEH0ZOo© Loddgbme dos@sgno oym
Logmb@®mam  xagazol  dohggbgdgermsb  Igoodgdom  (09+0,2  bp/dan, p=0,001;
1,540,4 /o, p=0,034). C-393@owols (C-peptide) Losdysam dohggbgdgero (2,7£1,0 by/den)
©s 0blyeob®gbolidgbBmdol 0bpgdlo (Homa-IR) (1,9£0,7) s@dmhbos LEs@olb@ogg®ew
Lo@{dybme  doomo  Logmb@@mem  xangol  dohggbgdgermsb ‘dgodgdom
(L5+0,3  bp/da», p=0,001; 1,940,76p/3¢0; p=0,005). 3Om@sd@obol (Prl)  Lsdygsem
dobggbgdgemo oy (24,5138  by/da)  LASBOLA0ZPMo©  Lo@d{Iybme  dowogmo
Logmb@®mam  xaggol  dohggbgdgmmb  dgoomgdoon  (13,8+£8,5  by/den;  p=0,004).
X39R9oL  do@ol  LEsGoLBogg®o  Lo@fdynbem  Lbgomds o6  godmgerobos
QM0 39 dslBodygmomgdgamo dm@dmbols (FSH),  dsanygmgobobodgdgeno 3m@dmbols
(LH), gb@@dswomenol (E2) s mo®gmdsb@odymomgdbgero dm@dmbol (TSH)  Lasdygogm
dohggbgdangdols dobgwgom (p >0,05).
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3bGogo 3

300L9Gobdol 56  IJmby ©S bogmbddmmm  xa1xR9gddo
d5hg9690@ g0l LsTgsemgdols gs®gdomo Sbsgobo
d5hg9690¢e0 gd0 I xa990 L5gmbGBHOm® P -value
300L9Bob3ol 3omydg Xd9B0
T 2.1 (%0,7) 1.7 @0,4) 0,155
FT 3,1 (*1,7)* 1.6 (0,7) 0,027
SHBG 29,0 (£25,6)% 40,5 (x23) 0,027
FAI 11,6 (27,9 4.8 (£2,2) 0,004
CFT 2.2 (=0,8)* 1.7 0,4) 0,008
cBio-T 52,2 (£17,6)* 39.8(49,2) 0,004
DHEA-S 2.6 (£1,2)* 1.5 (0,4) 0,034
17a - OHP 1.6 0,8)* 0,9 (+0,2) 0,001
C-peptide 2.7 =10)* 1.5 (£0,3) 0,001
Homa-IR 1,9 x0,7)* 1.3 (+0,2) 0,005
FSH 9.5 (£2,6) 8,9 (x1,9) 0,568
LH 7.9 (£5.6) 5.1 (1,6) 0,273
E2 26,6 (£13.8) 271 (£15.2) 0,038
Prl 24,5 (£13.8)* 13,8 (+8.5) 0,004
TSH 1.9 11 1.9 12) 0,913
gbodgbs:  P<0,05 dohbgyeo  ogm  LEHsGobEogyde  Lo@{dybm

* — Lo®d(dygbm Lbgomds xg9xgdl dm@ols
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3em®3dmbsgg®o

dohggbgden .



I oo II xg99890L do@ol hogo®gdygemo Lodygsammgdol dgos®gdomo sbogobom o6
3odmgeobes  LEsGoLEgOs  LodIygbme  Lbgomds sO390m 3005393 @L  dm@ols
(p >0,05) (ob. gbGogno 4). sdgg5@o©, 306l YG0bIoL IJmby ©s o@ IJmbg 353096Ems
N39B90do  aodmgmobes  dm@Imbogrydo  dohggbgdagdol s Sb®mygbyao
35M0dgBMgdols  Lodgognem  dohggbgdangdols do@gdol  Bgbogbios, ®mydzs Xa9ngol
‘@0l LEs@obEogydse Lo@fdygbm bbgomds s@ godmgaobo.

gbdogno 4
30@LE0bIob ©s 30OLyYGbIoL 56 IJmby xRS0 dMAIMbsg @0 dshggbgdmrgdols
b5Bgds@egdols g0 gdomo Sbsgobo

dsB39bgdergdo I X030 II X309380 P -value
TT 24 (x1,1) 2,1 (x0,7) 0,230
FT 4,0 (£3,2) 3,1 (£1,6) 0,733
SHBG 28,9 (£22,4) 29,9 (+25,6) 0,951
FAI 14,0 (10,9) 11,6 (+7,9) 0,505
cFT 2,2 (£0,8) 2,2 (0,8) 0,894
cBio-T 52,7 (£17,8) 52,2 (+17,6) 0,895
DHEA-S 2,9 (£1,8) 2,6 (+1,2) 0,704
17a - OHP 1,2 (+0,5) 1,6 (+0,9) 0,060
C-peptide 2,0 (+1,1) 2,7 (+1,0) 0,043
Homa-IR 1,5 (£0,8) 1,9 (£0,7) 0,044
FSH 8,6 (+3,1) 9,5 (42,6) 0,431
LH 8,8 (+8,0) 7,9 (+£5,6) 0,782
E2 42,7 (£34) 26,6 (+13,8) 0,151
Prl 20,5 (£16,6) 24,5 (+13,8) 0,078
TSH 2,2 (£1,2) 1,9 (+1,1) 0,463

gbodgbs: P<0,05 dohbgyero ogm LEsGoLEogg®s© La®(dybem dohggbgdansw.
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doabyBobdol  bodolbol  dgxslgds  dmbops  Ferriman, Galwey  (1961F)  3dog®
Jooxo3o0goymo  gdol dobgogom, Lowsis  do@by@obdo gobpgds  Lbgyaol 9
bmboby  (ggbol  (g0g900L  ©s  bgangdol  godmygangdom) @ aodmbs@germdols
bo@olbols dobgogom godmymgogmos d0@ObygBobdol 3 gm@ds:  dbydydo (8-16 Jyans),
Lbodygogne  Loddodol (1724 Jyans) o 3ddodg (25 Jyewos @ 39H0). dglodsdolbow
3530960 go0  woygmgogo 043bgb 3 xayRsw: Ibydydo 306OLyE0bIo  Swgbodbgdmws
25 3530960 (22,5%), Lodgogoem Loddodol do@LyBobdo - 50 353096@L (45%) ©s ddody
306LyB0bdo - 36 3530963L (32,4%). xa9R9dL @0l ho@emgdbyao Sbp®mygbyemo
o390 950l Lodygommmgdol  3o®edg@dgero  dmbogdgdo  dge@gdymo  oym
900 dsbgmmsb  Independent-Samples T-test  godmygbgdom, bo@m  s@s30@odgE M Yo
dmbozgdgdol dgdmbgggsdo Mann-Whitney U test-is godmygbgdom. Lod{dybmo domsao
Ibygoygdo  30@LyEobIol  IJmbg  353096@ms  xayRol  Lodygomm  dohggbgdgermsb
‘dgodmgdom (P1=0,008, P,=0,029), bmgenm ddodg s Lodgogrem Loddodol do@ly@dobdol
dJmbg  3530960ms  xa9ngdL  dm@ol  Log@om  BglGmlEgembol (TT)  Lsdygogm
dobggbgdgemo  LEsAoLA0gg®s  Lo@dgbmo o6  aoblbgogegdmes  (P3=0,815).
o>bobodbogos, MM mogobygomo  FAgbBmbEgambol (FT) Lodygoeem  dohggbgdgero
Ibygoygdo, Lodygoemm s 3dodg  JoaLygBobdol Jmbg 353096 s Xa9ngdl dmeol
LEsBoLA0gOo©  Lo®@(dnbmeo  o@  goblbgogogdmes  (P1=0,097, P,=0,082, P5=0,796).
LgJLLEgOMoEAgddmiggemo aamdygaobols (SHBG) Lodygsam dobggbgdgero dlydydo,
Lodygognem s 3ddodg  30@bygBobdol dJmbg 353096 ms  xa39ngdl  dm@ols slggy
LAoBobE0gg@o©  Lbo@fdygbme  o@  aoblbgogogdmes  (P=0,210, P,=0,340, P3=0,854).
0o30b9Boo  sbEMmygbgdols  0bwgdlbols (FAI)  Lsdygoenm  dohggbgdgeno 3ddodg o
Lodygoenm  Loddodol  3o@byBobdols  IJmbg 3530963900 ogm  LEsBoLE 0 YMsS©
Lo®(dygbme dowogno  Abydydo 30@byBobdol IJmby 3530963 gd0l  dohggbgdgmmsb
dgodmgdom (P=0,007, P,=0,019). Loob@gmglbms Gmd, 3dodg o Lodgogrem Loddodol
300L9B0bdol  Jmby  353096GMs X3 1RgogL  Fm@ols  mogolygsmo  Sbp®magbgdols
0begJlols  (FAl)  Lodygognem  dohggbgdgeno  LEsEobBoggdee  Lo®@(dgbmo o6
aoblbgogrgdmes  (P3=0,922).  s@dmhbps,  @md  aoobgo®odgoyemo  mogolygogo
AabBMLAIOMbol  (CFT)  Lodygomm  dohggbgdgero.  dbydydo, Lodygogrm ©s  ddody
30@LyB0bdol IJmbg 353096 ms X3 9Rgol dn@ols LEsGoLEogGs  Lo@{Iybmo o6
aoblibgogogdmos (P=0,094, P,=0,182, P3=0,852). obggy 2oobyoM0dgdyemo
domdgem§ggoo BglmlRgthmbols (CBIO-T) Lodyogm dohggbgdgero dbydydo, Lodygsem
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s> ddodg  30@LyEobIoL IJmbg 353096Gms XA yRJOL  Dm@ol  Lo@(Iybme  o@
2oblbgsgwgdmes (P=0,075, P,=0,153, P3=0,852). mgdoo®mg30s5b@@ml@g@mb-lymasdols
(DHEA-S) Uod9yoam  dohggbgdgero  Ibydyd 300Lyaobdol s Losdysenm  Loddodols
306LyB0bdol IJmbg 353096 ms X39RgoL  dm@ol LHsEoLEgyOse Lo®{Iybmo o6
ooblbgogwgdmes  (P=0,545).  oydgs  s@bsbodbsgos,  @®I ddodg  bodolibols
300L9B0bdol 353096Gms X8 do ©g30EMM3056EAMLE JOMb-lymas@ols (DHEA-S)
Lodygognem  dohggbgdgamo  oym  LEos@obEogydoe  Lbo@fdygbme  dowsao  (P,=0,002,
P3=0,004) go®g dLydydo 30aLyEobdol s Lodygsam Loddodol do@ly@obdol djmby
3530960ms xa9ngodo. 17a — OHP Lodgogrm dohggbgodgero dbygdydo, Lodygomm o
ddodg  30@LyBobIol  3Jmbg  3o30gbGms  xaYRIOL  Fm@ol  LEsGoLG S
Lo@{39bme o6 goblbgogwgdmes (P=0,546, P,=0,831, P5=0,714) (ob. gb®ogoo 5).

300L9B0bdol 5@IJmbg xagRoL 3530960 gd 30 Sb®MYgbymo Is®edg@Mgools do@gos
obodbgdmps 15 dgdmbgggsdo  (60%). Loghom  Aglmb@gambols  ds@gds -
15 353096@do  (60%), mogobygego  obp®mygbgdol  0bwgdlbol  8-bg  Dbgdmm -
IS 353096¢do  (60%), @aoobyo®odgdygamo  mogobyxsmo  GabEmbGgdmbol  ©s
b0mdgm§ 93000 BHgLEAMLEIOMbol dsmsao ohggbgdgeo - 14 353096@ Do (56%), begnm
LgJLLBgOmoEdgddmdggemo  aenmdygmobols  bo®doby  sdsgmo  dohggbgdgero -
12 99dmbgggedo  (48%). Loob@gtglms, @md 8 Tgdmbgggsdo (32%) aodmgenobws
Log@mm AaLEH®MLEIO™®boL dohggbgdgano beo@dols QoM g6do ©S

LgJLLEIOMoEAgddmiggeo germdyeobols sdsgno dshggbgdgeno.
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3b®ogo 5
boggegge  X3anolL  353096@g0To 300L9E0b3ols bs@olbol > Sbp®magbymo

3505393 gd0l Ygs0gdomo Sbsgnobo

5B 39bgde o0 0-7 Jymo 8-16 o 17 > Jmgoo
T 1,9 (x0,6) 25+12) 2412
P,=0,008 P,=0,029
P5=0,815
FT 25 (*14) 3,9 *2,5) 4,1 (x4,0)
P,=0,097 P,=0,082
P5=0,796
SHBG 34,6 (£24,8) 28,5 (£21,7) 29,5 (£23,7)
P,=0,210 P,=0,340
P5=0,854
FAI 8,6 (+6,9) 141 (x11,1) 13,9 (x10,9)
P,=0,007 P,=0,019
P5=0,922
CFT 2,0 (20,7) 23 (0,8) 22 (x0,7)
P,=0,094 P,=0,182
P5=0,852
cBio-T 46,7 (+15,7) 53 (£18,2) 52,3 (£17,5)
P,=0,075 P,=0,153
P5=0,852
DHEA-S 21 (<1,1) 2.4 (£1.4) 3,6 (£2,0)
P,=0,545 P,=0,002
Ps=0,004
17a - OHP 1.2 (£0,8) 1.1 (+0,6) 1.2 (£0,4)
P,=0,546 P,=0,831
Ps=0,714
gb0dgbs:  P<0,05 dohbgyero  ogm  LAsGoLEogydoe  Lo@{dybem  dohggbgdarsw.

* — Lo®d(dygbm Lbgomds xg9xgdl dm@ols
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353096@ms  Loggmgsy xa9xd0 300bmbol  dgmmpon  hs@o@gdymmo  3MEAgEsS309@0
sbogrobom  Lbgyanols  dolol  obpgdls o  obp@dmagbym 3505390 9dL  dm@ols
3odmgeobes LEAGHOLEYOo© Lbo®d{dybm owgdomo gm@gmsiogdo Lbyyaol dsbols
0begJlls  wo  mogolyxgsmo  SbpOmygbymo  obpgdlols  (FAI) (r=0,234; p=0,008),
2oobao@0dgdgmo  mogobygogo  BgbBmlEgdmbols  (CFT)  (r=0,216;  p=0,014),
256 oM0dgdgemo  domgwgzeomo  BgbmbEg@mbols  (cBio-T)  (r=0,218; p=0,013)
dohggbgoemgdls  dm@olb s LEsGoLGogg®s  Lo®d{Iybm  godymazomo  gm@gansios
LgdLBYOMoIgddmTggee aamdgmobmsb (SHBG) (r=-0,248; p=0,005). slggg, Lbgyeol
dobol  0bpgJbs s 0blymob@gboliBgb@mdol o0bogdlols (Homa-IR) dshggbgdemgdls
do@ol  godmgmobes  LEoGoLGog@oe  Lo@d{dygbme  @ogbomo  gm@gansos
(r=0,454; p=0,001). >@bobodbogos, MM go@gasE0s 5@ Aodmgaobos Lbgyaols dobol
0begJls o  Loghomm  FglEmbgeambl (TT) (r=0,119; p=0,179), omsgobygsgmo
AabBMLEIOM®bol (FT) (r=-0,009; p=0,948) dshg9bgdergdls dm@ol  (ob. 3bGogno 6).

3gbGogmo 6
boggegg  353096¢m>  xa98T0  jo@dgms3ogdo  Sbs@obo  3o@Lmbol  dgmewon
bbggeol 3sLol 0bpgdls s Sbp®magbgm 3505398Mgdl Jmmol

d5h39690e 960 I - 30980309660 p-value
1T 0,119 0,179
FT -0,009 0,948
SHBG -0,248 0,005
FAI 0,234 0,008
cFT 0,216 0,014
cBio-T 0,218 0,013
Homa-IR 0,454 0,001

960dgbo: P<0,05 dohbgyyaro ogm LRs@olBoggtse Lo®{dygbm dshggbgdems.
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I xa980L 353096000 ©oggog00 2 J39x98°0 bodmgobo Jhmgoaol asbsfogsoly
dobggom. Is - Jggxa9gno dgoegobs 30 3530963 ds, @Omdgemns (gaol ©s mgdml
250 dgdmfgdo@mmdols  Igxuodwgds  (F.a/ma) ogm 208 ©o Id - Jggxaaao —
56 35309603, OmIgems (a/m.a. ogm £0,79. Loob@gmglbms, Gmd Id - Jggxaygydo
0530l goo  SbpAMmagbgdol 0bwgJlol (FAIl) (23,2 £19,6; p=0,022), yoobas®odgdyern
nog30bggomo BHgbBmbEgOmbol (2,6+0,7; p=0,005) ©s ao5byom0dgdyano domdgm§ggewo
A9bAMLEJOMbols  (61,1£16,6; p=0,005) Lodygognm dohggbgdgero LASA0LB0 YMo©
Lo®(Iybme  dswoemo ogm Is - Jggxanxol dgbsdsdol Lodygoenm  dohggbgdgenmsb
godgd0m. Lado@olidodmme, 16-Jg9xa a0l 3530960 90T0  LgJblBg@mopdgddmdggeno
amdgeobols (SHBG) (p=0,001) Lsdygsem dohggbgdgero LEs@olGogg®se bo®@(dygbmo
Esds@o  ogm s -dggxangol  Lsdygsaem  dohggbgdgemmsb  Ygoo@mgdom. osOH(3gO®
J3gxaaando 5@  aodmgmobws  LEsGoLGgYOo©  Lo®{dybm bbgomods LogOmm

AabE®MLGHgOMbols (TT), nsgolyggogo AabH®LEIOMboL
(FT),09300009305b0@®LE 9O mb-bgmas@oll(DHEA-S),
1703000 JLo3d@ma glEgambols (17 -OHP), C-3g3@0wols (C-peptide) ©S

0bLyeob®gboliBgbBmdol  0bwglol (Homa-IR) dohggbgoemgdls Jo@ols  (p>0,05)
(ob. 3b®oano 7).
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3bGogo 7

I %3980L 3obmopr®o @5 gobEgdsmado Lodlydbol 3Jmby 353096@gd0L
dom®3mbsgrgdo 35hggbgomgdol LsTgsmmgdol Fgs@mgdomo Sbsgobo
Is  dgoxd080 - I3 Jaaxaase -

35hg396905930 35(3096( %0 3530966900 P -value

20bmoy®o 3039Gs@ @0

LodlyJbom Lol J6om
T 2,4 (£1,2) 2,5 (£1,0) 0,647
FT 4,0 (£2,9) 3,9 (+3,7) 0,971
SHBG 33,4 (£25,0)* 18,9 (+12,4) 0,016
FAI 12,1 (£10,0)* 23,2 (£19,6) 0,032
cFT 2,1 (£0,8)* 2,6 (x0,7) 0,018
cBio-T 49,5 (=18,6)* 61,1 (=16,6) 0,019
DHEA-S 2,8 (£1,8) 3,0 (=1,9) 0,729
170- OHP 1,1 (0,5 1,4 (=0,9) 0,206
C-peptide 1,8 (£1,1) 2,2 (£1,0) 0,106
Homa-IR 1.3 (£0,8) 1,6 (=0,7) 0,090

'3350'3356: P<0,05 dohbgygao ogm LEsEoLbEgg®s© Lo@{dybem dohggbgdansc.

*— Lo@[3ybm Lbgomds xa9agol dm@ols
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3.3  mOgms30950 3039056MO™y960bd0L  Ja0bogn® s Im@IMbym s 3gMgdls
Yodols Joe 9330 3m@o30LE®bdY@o b533903bggd0Ls Lobed™dom,
>M 9bmy960@Smg®o bob@mdols 5@53@slogg@o %Q0®dIom ©d
3039030 ™M@ 5JB0bgdool Lobp@®dom.

©052bmbgdol  dobgogomn 353096 gd0  aobsfoemws 3 wayxndo. I xauxo
3mo3obEmbg®o bogggdibggdol Lobp@mdom dgsyobs — 43 353096@3ds, I xayg0
50M9bmy gbo@ogy®o  LobEA®Mdol sMsgmsbogy®o gm@domn - 38 35309b3ds o I
NX39B0 3039@3amas]@obgdool Lobp@mdon - 30 35i3096@33ds.

3moiobEmbyg®o bogggmibggdol Lobp@mdols d]mby 330960 xa9ando  Lbgyeols
doMd0  [mbs  o@gbodbgdmes 24 353096@L  (55,8%), golLEgdomydo  Lodlydby -
22 (512%), dodLygBobdo — 38 (88,4%), o369 — 29 (67,4%) o acantosis nigricans —
15 (34,9%). s@odgyagmodygao dgblR®ysEoygeo ogeo s@gbodbgdmws 35 353096@
(81,4%) > Y AM5by9M0m0  253dM33e 300  3@oiobBmby@o  Loggg®ibggdo
13 3530963 (30,2%).

sMs3@slogyg®o  s®gbmygbodsmyg®o  Lobp®mdols  dJmbg  3530gbdms  xaxdo
Lbgygeol do®do Fmbs s0gbodbgdmes 7 353096@L (18,4%), gobizg@smay@o Lodly]by-
7 (184%), 306Lydobdo — 27 (71,1%), o369 — 27 (71,1%) s acantosis nigricans —
5 (13.2%). s@o@gagms®dyeo dgbLRAdgoEoygeo (304800 godmyggenobes 25 3530960
(65,8%) ©> Y B®odag@0omo  aodmygerggom  3mgoiobmbyg®o  Lsgggaibggdo
16 3530960 (42,1%).

3039G3GmasdBobgdool  Lobp@mdol  Jmby  3030gbdms  xzuRPo  AesGdo  Fmbs
s@960693mws 11 3530960L  (36,7%),  gobg@smado  bodlmdeg — 10 (33,3%),
doaby@Bobdo — 21 (70%), o369 — 20 (66,7%) o> acantosis nigricans 10 (33,3%).
SGHG oGm0 96LEHMOYE0Nmo (3030 s@gboTbgdmws 25 35:3096( (833%) ©s

Y A0y 900m0  25dM 339300  3m@oiolAmby@o  Loggg®dabggdo 13 3530963
(43,3%). (ob.@osp®sds 6.)
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©05aM53s 6. Lbgowslbgs  jaobogado  Lod3gmdol  Lobdodg  353096@9dTo
3m@o3obd®mbydo  Logggdibggdol Lobpdmdom, sp@gbmygbodome@o  Lobp®mdol
5@53@5L0 390 GmMBom ©> J03gHm3dmems]@obgdool Lobp®mdon (%).

100

80

60 -

a0 -

20 -

b5 3396b9900b dmerogobmbo sOgbeaggbodsentoloboAndo 3039636mesd@obigdos
B 35630 Gebs 1 gobgghammtio bodbdby
1 Jombmiobdo 03369
B acantosis nigricans 1 36 03ueatrmmo B9 b Brpgommo gogmo

1 3mamogobintbobazghgbygde

67



3meoiobBmbydo  bsiggmicbggdol  Lobpdmdol  3dJmbg 3530960  xagxdo  (43)
Sb®magbymo  dod39M9dols Lodygoanm  dohggbgdargdo  dgoeagbws:  Log@om
A9bAmMLEgOmbo (TT) 24+1,1 ba/deo; msgobygoo FgbBmbGgembo  (FT) 34 1,9
3a@/dan;  LgJLlBg@Omopdgddomiggero  geomdygaobo  (SHBG)  283+21  bdmen/gm;
0530b9Rom0 5b®magbgdols 0begJlo (FAI) 14,9+12.2; gosbaomodgdygemo mogolygsmo
HILOOLAHIA®bo  (CFT) 2.3 ( 0.8); yosbyomogdgero domdgefggoo Habmlbipg@mbo
(cBio-T) 53,3+20; gdo®®g305b@AMlGgOmb-lymagsmo (DHEA-S) 3,0 £23  o/wan;
gbddowomano  (E2)  40,3+312  by/den;  0blymob@®gbolBgb@mdols  dshggbgdargdo
C-393®owo (C-peptide) 2,0 £1,1 bg/den; 0blyeobdgboliggb@mdol obpgdbo (Homa-IR)
1,5 +0,9.

M5 3@slogg®o  s®gbmygbodsmyg®o  Lobp®mdols dJmbg 3s3zogbdms xawxdo (38)
Sb@mygbymo  do@3g@gbol  Lodygoemem  dohggbgdagdo  Dgopagbrs:  Lag@om
AabBMLAgOmbo  (TT)  24+1,0  by/den;  mogolygsemo  BgbBmlEgembo  (FT)
42 £2,8 3a@/dg0; LgJLLEgOmodgddmiggemo yermdyeobo (SHBG) 32,2 £26,4 bdmean/an;
0530b9Bo0 5b®Mmmagbgdols 0bwgdlo (FAII2,449.4; aosbyomodgdygao sbo®mygbyero
AgbAmMLbEgOmbo  (CFT) 2,1+0,7; a55b63500d9d o domdgo(ggoo  GgbEmbEgOmbo
(cBio-T) 50,2 +17,3; ©g300®0M3g305b@@ml@gOmb-lymasmo (DHEA-S) 2,9 +1,5a/oan;
gbd®owomao  (Ez) 30,1£22,6 bp/3gn;  0blyeob®gbolidgbdmdols  dshggbgdemgdo
C-393®0wo (C-peptide) 2,1 +0,7 ba/dgn; 0blyemobdgbolidgbdmdol 0bpgdlo (Homa-IR)
1,4 £0,6.

3039030 mesJBobgdool Lobp@mdol dJmby 3s30gbdms xayxdo (30) oSb@mygbyao
oM 390900l Lodygognem  dohggbgdangdo dgowagbs:  Logdmm  GgbGmbEgdmbo (TT)
2,2+1,0 bo/dgn; 0530195500 AgbAMLEIOMbo (FT)  3,9+3,4 32,4/ dgo;
LgJbLBg@moedgddmdggemo ammdyemobo (SHBG) 26,4 £21,8 b63ma/@; msgolygogo
Sbpemagbgdol  obpgdbo  (FAI)  12,9+8,6; 3o0bao@0dgdygmo  mogoliygsao
AabHMLAYOMbo  (cFT) 2,3+£0,7, poobyocodgdygeo  domdgm(ggoo  FgbEmb@gambo
(cBio-T) 54,5 ( 16,9); ©gdo@®™My3056@MLEIOMb-bymagsmo (DHEA-S) 2,6£1,2 up/woa;
gbA®owomao  (Ex) 425 £345 bp/dg;  0blygmob®gbol@gb@mdols  dshggbgoem gdo
C-393@0wo (C-peptide) 2,5 £1,2 bp/dan; 0blyaob®gboli@gb@mdols obwgllo  (Homa-IR)
1,9 (£0,8).
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X39B90L  do@ol  ho@odgdbymo  ob@Mmygbymo s 0blymob®gboliBgbBmdols
doM39M 950l Lodygommmgdol  3o@adg@dyemo  dmbogdgdo  Fgoo@gdygmo  oym
9OmIsbgmmasb  Independent-Samples  T-test  godmygbgdom, bo@m  s@s3s@edg@ @My
dmbozgdgdol  dgdmbgggodo  Mann-Whitney U test-os  aodmygbgdom.  ho@omgdyeo
sbogrobom  xa9xgol dm@oll  sOEgOmo Iohggbgdanols dobgwgom LESE0LE0 M S©
Lo Ibme Lbgomds o@ aodmgeobes (p>0,05)  (ob. gb®ogoo 8).

>dg 30050, 3@oiolRmby®o bo339M3bggdols Lbob®@mdols, 5653 slio Mo
5M9bmagbodomy@do  Lobp®mdol ©s  3J03g@3Omasd@obgdools  Lobp@mdols  dJmby

3530963 90do 3odmMg@obs Y3980 Sb@my 9bgao 3065dgBH®ols do@ogno
dohggbgogmgdo. mydie, s@bobodbogos, MM xa¥xgol dm@ol od 3s®dg@mgdl dmmols

LEAoBoLbE0gMo© Lo@dygbem Lbgomds o@ godmganobws.
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Gb®ogo 8

bbgopslbgs Lob@m3gdols d]Jmbyg Sb@my 9690 S

06L99e0603bolEgbG™0L 354 3949601 Lsgommgdol Ygs@mgdomo Sbsgobo

353096@m>

d5hg396989%0 | L3390 (3bggdol | sSEMgbmagbodsmg@o | d03gMm3mmes]@obgdols | p-value

3m@oi30LEmbo | Lobp®dmdols Lode®mdo (N=30)

(n=43) 5@5 3 sliogy@o

gm®ds (N=38)

T 24 (<1,1) 2,4 (+1,0) 22 (£1,0) p >0,05
FT 3,4 (+1,9) 42 (£2,8) 3,9 (£3,4) p >0,05
SHBG 28,3 (x21) 32,2 (£26,4) 26,4 (x21,8) p >0,05
FAI 14,9 (+12,2) 12,4 (£9,4) 12,9 (+8,6) p >0,05
CFT 2,3 (x0,8) 2,1 (x0,7) 2.3 (=0,7) p >0,05
cBio-T 53,3 (£20) 50,2 (x17,3) 54,5 (£16,9) p >0,05
DHEA-S 3,0 (22,3) 2,9 (x1,5) 2,6 (x1,2) p >0,05
E2 403 (£31,2) 30,1 (£22,6) 42,5 (£345) p >0,05
C-peptide 2,0 (x1,1) 2,1 (x0,7) 2,5 (=1,2) p >0,05
Homa-IR 1.5 (0,9) 1.4 (£0,6) 1,9 (£0,8) p >0,05

d9gb0dgbo: P<0,05 dohbgyyano ogem LEs@obEogy@se Lo@{dygbm dohggbgdesw
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34  3039056@mMg60%d0l  Fguoligdol  Lbgspslbgs ©ospabmbBogn@o  dgmmegdols
90050350000 Sb5@0bo ShogasbAws Jomgddo dodLyGobom

35 3530960l d0@ly@obdom s Lbgowslbgs w@osabmbomn hoy@odws msgobygegmo
Sb®magbgbols  0bpgJlol,  mogobygomo s bomdgmfggeoo  FHabmLEgOmbol
oobao@0dgds s mogoliygomo  BgbBmLEIO®Mbol  aoblobwgds  Lolbendo -
0996mx90396@ o (ELISA)  dgomwpom.  bBos@odps  jmegmozoygdo  sbogmobo
3030339300 dnEgdgmo  Jgooegdon  Jogdgm  Bgrgygol Jodob.  yodmgmobes
Lo@{3gbme  wopgdomo  gm@gensiogdo ELISA-dgmmeon goblsbmgdygan  msgolyagsa
A9bAMLEYJOMbLS, Loghmm  Bglmlegembls (r=0,592; p=0,001) ©s  msgolygoeo
SbAmagbgdol 0bgJLl (r=0,461; p=0,005) dmc@ol. mogolyxse BglEmlEg@mbl ©s
LgdLAOMoIgddmdggemmo  aamdymobols (SHBG), gosbas®odgdgemo  msgolygogmo
AaLEOLBHgOMbolbs  (CFT),  goobao®odgdygao  domdgm§ggoo  GgbGHmbEgambols
(cBio-T), 300lyd Y @oibgomsh jmegmsEogdo 5@ asdmgmobos  (ob. 3bGogno 9).

Gbﬁm@o 9

3060Lmbol  JmGgmsizogdo 039bmggndgbdgmo (ELISA) 3gmmwon asbbsbogdgmo
0530L9gs  BgldObBgombol 35hggbgdgel ©s J03gMsbe®magbgdool dm@3mbog @
3505393 M gdL, 35563500 gdye SbEOMgbym 35M339BMgol, d0dlyF e Go3Ebgmsb

dshggbgde gd0 r- 30980309680 p-value

1T 0,461 0,005

SHBG -0,251 0,146

FAI 0,592 0,001

cFT 0,298 0,082

cBio-T 0,229 0,081

J0ALIEHH@O Go3bgo 0,083 0,637
(89®035b-p5a0g90-00)

d9gb0dgbs: P<0,05 dohbgyano ogem LEs@obEogy@se Loddynbm dohggbgdemsw
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2oobaoMm0dgd o Sbp®mygbymmo  do®39M9dols ©05bmbE03 M0 3b0dgbganmdbols
oboagbos  30@LyBobdol  Lbgowslbgs bo®obbol @M  sygdyga  ofbs ROC
(Receiver operating characteristics) dmggdo. 3odlyEobdol Lodgogm bodolbbols dJmby
3530960ms  xa9xdo FT s FAl wospbmb@ogyg®o 3dbodgbganmds  ogm  msbsds®o
(Lodgogoem Loddodol JodLyGobdobomols (n=21) auROC (FT)=0,554; auROC (cFT) = 0,493;
auROC (FAl) = 0,539). Lodygogem  Loddodol  3o@byBobdol  dJmby 3530963 9ddo
odmgeobes  mogolygomo  BgbBmLAJOmMbol s  mogolygsmo  Sbp@mygbgdols
06egJlol momdol msbsdo®o wosgbmlBosydo 360dgbgermds. Jo@ly@obdol  ddody
bo@olbols dJmbg 353096 ms xa9Bdo aodmgmobos gosbysModgdymo msgolygsmo
AaLEOLEHIOMbol  guGm  Jdeg@o  osgabmbEogyg®o  3b0dgbgamds,  gowey
0og30b9goeo  AglEmbEgOambols ©s mogolbygomo sbp®mygbgdols 0bpgdlols (ddody
doabyEobdobmols (N=14) auROC (FT)=0,446; auROC (cFT) = 0,507; auROC (FAI) = 0,461).

©053M5d> 7.

ROC (Receiver operating characteristics) 309og 3o@bygEoddol LsIgsmm bo@olbls
> FT, FAL cFT Bmdols
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dogd o dgogagool aobbogngs

303905bAmy 960%d0 nobsdgo®mgyg 9600m 3B0bm@mayoy@o 20bggm@myools
36093690 mgob 3OMdagdsl Fomdmowagbl. Bg@mdobo 303g@Msb@mygbobdo o>@bodbogls
Joewgddo obgmo godgasbo 3smmemaoyg®o Lod3dmdgdol s@lgdmdsl, Gmym@oE s@ols
300LyB0bdo, 5369,  Lgdm@gs,  sepm3gzos s goMogobsigos  gbdodglow
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Esdobsbosmgdgaro  gamobogydo  godmgaobgdgdbo  0fgg3l  LEA@gLL,  oJzgomgdls
gbmg®gdol  bodobbl  ©s  glodmgdmaoy®  aobgoms@mgdsl.  3039Msbp®my9bobdo
dJoGomose  boigiibggddo ob modyzdganbgos X033 gddo oSbe@mygbgdols ko@do
LggMgiEool  Jgogaoe  gomoMEgds. MYI3S,  FoMMEMA0YA0  MIosbmds  dglsdams
aodmbs@gao  ogml sb®magbgdol bm@dsamy®mo Lgz@gEool gmbbg oomdsmoydo
306L9B0bdol M.

4mggerogg bgdmm  50bodbygmosb asdmdobodyg, bod@™mIol dJobobl [o@mImowy gbs
309530900l oagbs  3039Mob@my 9bobdols  gemobogy® o dm@Imbogny@
35M5d93M 9ol dm@ol 03 sbogasb@s  Joagddo, @mIgmmsiz  omgbodbgdbmwom
3039Mob@my 9bobdomn  asdmgegbogro  Lbgowslbgs  gbom3@obya—a0bgzmermaoy@o
Lob@mdgdo  (3m@oiob@dmbydo  Lsgggdibggdbol  Lobp@mdo, s@gbmagbo@omy®o
LobE®MAols 5@ eobogy®do gm®ds, 3039Mm3ames]@obgdools Lobp®mdo).

38%0930L Boda@gddo aodmyggenggen 0dbs 13-@ob - 30 (anodwg sbisgol 111 35309630,
Omdgms  dodomseo  hogogngdo ogm: dgbLE® Yoo (303800l oM®gggs  ©S/5b
Lo@6mdosbmds, 5369.

hggbl dog® godmgygmgymo 111 35309bB0wsb  86-l  s@gbodbgdmes 3o lyEobdo
(77,5%), 76 3530963L — 5369 (68,5%). 30@LyEobdol dJmby 3530960900 5369
addmbo@dgemo  3Jmbws 61 353096@L  (70,9%).  @o0dg@s@ydols  dmbsogdgdom
300L9B0bdo  3039Mob@magbobdols  gOm-ghmo  gggesby  bdodo  gewobogy®o
addmgeobgdss. RAZZIZ s  0mobosogdm@gdol  (21) dogd  ho@odgdye 330 ggodo,
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QoM@ gddo 5364 aodmgeobes Jo@lyEobdol IJmby 353096 ms YROM wo bofoal.
gL sandom ©s3ogdoMgdgeos 0dslmsb, G®I hggbl 3ganggsdo dmbsfogng 353096@ms
342%  owgbodbgdmws  sAgbmygboGomy@o  Lobe@mdol  s@szamslogy®o  Gm@ds,
Amd@olngol 5369 sdsbsbomgdgano Lod3@mdos.

b3gb  dogd  yodoggmgym  35309bHoL  FgbLHOYSGogmo g P30Go(gboe
O3990 3Jmboom meoamsdgbm®gol Godom (76,6%). wo@dg®s@ydsdo s@lgdyeno
dmbs(39996000  3meoiEolEmbydo  Loggg®ibggool  Lobp@mdols dJmbg  353096@ms
60-85%-do  o@gbodbgoom  IgbLE@ Yoo 3ogerol  oM®Zgg3s  doMOMSES©
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300L9B0bIol 2oM9dg s SESMgy Y@ PYeo dgbLFGYsSEoYmo ogmom - 56,5%-Jo,
@53 dadsm  soblibgds  0dom, @M boggamwgg xa9xndo  hodmya 3530963 9d0L
db0dgbganmgob  Foal  aods  3mgogolmbyg®o  Logggdibggdol  Lobe®madols
>0 gbodbgdmes Lbgs Lobp®Mdgdogs.

@oRghodyasdo  s@lgdymo  dmbsoigdgdom  3o@LyEobdol  IJmbg  35i309bFms
Jogoamdomo  Lglbols  bomgleggddo  3smmemaoyg®o  mdosbmds  gue®m  bdodsw
>00b0dbgds, OMym® 3 0om3smoy@o Jo@lyBobdol dgdmbgggzgddo, sbggg Lbgowslbgs
96m3@0byamo  Jsmmempogdol @@OmL  [8l] 83 Ssmmermpogdol  mxsby®o
2obgomamgdols  Bgbegbzosl  dgbsdams  3Jmbegl 9969 039®0  Logyydggero
dog:  3mgoiobdmby®o  bogggdibggool  Lob®@mdl  sboboswmgdls  ddgnsg®o
4993300090 Fobolifo®gobfymds.  hggbo  dmbogdgdom 353096 ms  mxsby@o
ob3bgbols  dggdgdolol  obgom  bomgloggddo  aodmgeobos:  do@dmdosbmds  (18%),
doJ@0sbo  ©osdgHo  Bodo 2 (189%) o 353096GH0L  gsl  dmenoiolBmby®o
Lo339033bggd0L Lobp@mdo (9%).

hggbo  3gemggol  Bodyegddo  hogoBedgm 353096 ms  Logdmm  xaggol o
Logmb@®mamm  xaxolb  dgoos®gdomo  sbogrobo  dm@Imbsgy@o  sSbp®mygbyeo

Lbodgogmem  3oM0dgBdgdols  dobgogom.  353096Gms  Log@hmm  xayxdo  ggges
Sbp@my 9byemo 30530l Lodgogm dohggbgdgero, OMYM@0(3 >0l
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AabAHMLAIOMbo,  mogobygomo  BgbEmbEgOmbo,  msgobygsmo  SbE@mygbgdols
0begdlo, gosbyomodgdymo  mogobygsmo s domdge(ggeo  BgbEBmlGgOmbo,
3300 J305bOM LA O M-y as@o o 17a-3o®cmJLoddmy gLE 9o mbo
bEodobGoggdee  LodfIygbme  owoao  os@dmhbes  Logmb@@dmam  xayRmsb
Jgo@gdom.  boanm  LgJllGgOmoedgddbmdggmo  aamdygmobols  dohggbgdgao 3o
LEoGobGogg®e Lbo@{dybme ©odsgno oym  bogmb@@mam  xagamsb dgos®gdom.
@0BgOo@dYasdo sOLgdygeo dmbsi3999003 osLEAYMYdb, @mI J03g@Mobo®magbobdols
dJmbg 35309639630 gbdodglop omobodbgds  bgdmm  Jmgdgeo  Sbp®mygbyeo
35M5d9BMgdols dowoano dohggbgdengdo [46,53,85].

@oBgOod ol dmbs3gdgdom  303gMob@magbobdo  @sdobslbosmgdgeos  olgmo
350mM@ma0gd0lomgols, OMY®0(3 stol:  3meoiob@dmby@o bo33903bggdols
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Lodbogbggdo  (Loggg@abol,  moM3dgebges  xodggeol),  303g@m3Gmens@obgdools
Lobe®@mdo) [25,28,53].  ®m@Fgeesdols 30bLglLgLols (2003 7. 0obobdow
3o@oiobRmby@o Logggmibggool Lobp@mdol wosabmlEomgdolmgol godmymagogos
3 30dgM0ygdo, Loowsbsi 2 do0bz 9bos 0gml wopgdomo: 1. m@oamdgbm@gs ©s/sb
sbmgyaszos 2. Lobbendo 3039Mobo@magbos ©0o/ob 3039Msbo@mygbobdols jemobogy@o
Lbod3@mdgdo 3. ga@@sdyg®omo  33egzom  oEagbogo  3m@oiolb@mby@o
bogga®ibggdo. 03539 ©@AOML  godm@oibymo  ¥bos ogmlb  yggers Ubgs dgbodene
dobgbo, OMdgelsi obolbomgdl  s@s@gyyes@yeo  IgblBOYsEogEo (30300  ©S
3039Mob@mygbos (0@ gbmagbo@omy@o Lobp®@mdo, 39dobgols Lobp®@mdo,
303930 M5 dB0bgdos, S@Mmygbdsd@moyiomgdgao Lodlbogbg) [142]. hggbo 33e0ggols
bog3ydggendy  303g@ob®magbobdol  dJmbg 3530960 g0do  3maoiolGmbydo

bo33903bggdols Lob®dmdo Aodmgaobs ‘dgdmbgggoms - 38,7%-"do,
SM9bmy 960 s y@o Lobe®mdols NORRTCN BIATOTe! SIUIOLN - 34,2%-3o,
3039M3amensdBobgdool  Lobp®mdo - 27%-30. o3B™MOgdo  >@bodboggb, ®md

3039Mobdmy 969305 S 3o Ly@obdo 439%05bg b'do@ow RIONOICHTS
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[105] dmbogdgdom  13-38  (ansdwg  slogmd@og  xa9xdo  dodbyEobdol  dJobgbo
dgdmbgggoms  53%-do  3meoiobBmbydo  Lboggg®ibggdol  Lobpdmdo, 18%-do  —
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Lobgbgs  3039M0bo®mygbobdo s IgbLE@dyszogmo Gogeol @oM®ggas, ©solgsl
3@oiobRmbyg@o boggg®ibggdol Lobo®mmdol ospbmbo [142,83]. &3 3@o@g@oygdols
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3o@oiobEmbydo bogg9mibggdobmgols sdobolosmgdgano JOREOE@MY07®0
LAOYJBgas  (12-bg dgpo  [gOomEobdydo  hobosdmo) s doo  dem@ol  71,4%-b
bog3903bggdo  aob@ogo  oym  dmEgeemdsdo.  Loggg@ibggool  bm@dsgny@do
LA® 9B u0s oaobos 353096 ms  62,2%-To, sgosb 432%-L gob@wogo 3Jmbos
bo33903bggd0l JmEygmmds. bgdmombodbyano dmbozgdgdo doygmomgdls 0dsbg, ™3
YA 5ba 9000 25dM33e0 93000 o lobo@  boggg®ibggdol aoblabwgds dmomnbmgls
Lg@ombya sO5gAM3bodgbgarmgsb dggoligdsl.

0dolomgol @M goa39M3300 MY OMYMG ©sIM o dgagdsdos 3039Msbp®magbobdols
bbgoolbgs  Lobp@mdgdo gOmdsbgmmsb sbe®mygbymo  3o@sdgB®gdols  dobgogom

353096900 05Y4MBOED 0J6s 3 N YBO© boyboamaogdols dobgogom:
I - 3oeoiobdmbydo bogzgdibggdol Lobp@mdo (38,7%), II - s@gbmygbo@sg o

77



Lob®mdol  s@sgaslbogyg®o  gem@ds  (343%) s I - 3o3g@3@mas]@obgdools
Lob®mdo  (27%).  hos@odgdymo  sbsgmobomn  xa9xgdl  dm@ol  s®OEgemo
Sb®magbymo  3o®odgd®ol  Lodyoenem  dohggbgdgenls  dm@ol o  yodmgmobos
bEo@obGoggdee  Lod(dybme  bbgomds  (P>0,05).  @o@gds@dydsdo  s@bgdyero
dmbs(3999%00  353096@ 900 3meoiolmbydo  bsgggdibggdol  Lobp®mdom s
5™ 9bma9bodsmy@o Lobo®madols NOBTGN B TOT) Be@don Sb®magbyao
35M0dgBMgdols  Bobggbgdargdbo  o@  aoblbgogogdmwbygh  g®mdsbgmolasb s
LEo@obGoggde  Lo@fdynbme  domsmo oym, go@g oom3smoyg@o  Jo®dbyEobdols
AOeb [41]. 53sLmsb, @o@g@ody®sdo o@ dmodmggds Lsgds®olio 0bgm@dsios oI
Lob®mdgdl o  d03g@3dmesBobgdool  Lobp®mdl  dm@ol  Sbp®mygbyemo
3505993 gd0l  YAmogOhmesdmowgdygmgdol  dglobgd, @si hggbl  3genggsdo  oym
sbobygano. 39®Jdm, doybgoogow 9G0M350m9b9by@0 bbgomoolo,
3039030 mesJBobgdools Lobo®mdol jmby 3530963900l sbE@Mmygbyao 3s®sdg@®gdo
obggg oG  2oblbgogogdomws  dmamoiobBmby@o  bogggdibggdol  Lobp®mdol s
>M9bmagbodomy@o  Lobp@mdols  s@sjamsbogy®@o  gm®dol  dJmby  353096@gd0ls
X39%d0 @oseagboao dgbadsdobo dohggbgdergdoligsb.

093 bgdmm de 399900 Lobp®amdgdols ‘dgdmbggggddo Sbp@my 9byemo
30M5dgBMgdol  dohggbgdagdol  dobgogom  o@  godmgemobes  LESEOLB YOS
Lo@{agbm  Lbgomds,  3m@ozobdmby@o  Lsgggdibggdol  Lobp@mdol  djmby
353096090 do  9uO®m  bdodo  asdmgmmobes  do@mdo  [mbs, 3bodmgsbo  Jlmgognols
30L(3g@oE Y@ BodoE goabofomgds s IgblGMYsxoygmo Gog@ol sME3g3s, gowmy
50M96ma9bodsmy@o Lobp®mdols s®ogeslogg®o gm@dol ws Jodg@m3dmens@obgdools
LobE®mMmdols @AHmL. Carmina E s 0sbssg@mmgdo [39] mogobo ggemggol Logydggen by
>0b0dboggh, @M 353096@ 9030 3meoiolGmby®o bogggdibggdol Lobp@mdol O™
doM60 [mbs 9g®m bdodos, gowdg Lbgs 303g@sbpdmygbyeo Lobp®mdgdol @M.
obobo ®mg@osb, M Lbgyaols dobols aobds dgboderms ogml dmeroiolBmby®o
b533903bg900L  LobE®MAol RgbmA 030l ©s sbggg Sbmgymsiool gobdlsbrg®gano
d60dgbganmgsbo 3md3mbgb@o.

3039M5b@my 9b0bdols gOm-gOmo yggersbg bdodo 3anobogy®do Lod3d@mdol dobgogom,
OmamA03 @0l JodbyEobdo, ggerggedo dmbofomyg  353096@gd0 ©oymRog  0]bs
2 Jodomse xa9Ree. I xa9xdo aog@mosbrs do@ly@obdol 3Jmbg 86 35309630
(77,5%), I xa9x90 — 25 35309630 (29,1%) 300LyEobIol ao®gdy. 3o@OLyE0bdol

78



badolbbols dggolgds bpgdmes Ferriman, Galwey (1961F) [67] og® dmwoxgoEodmgdyeo
LJgdol dobgogom, Lowsx  do@lLydobdo gobpgdomws  Lbygyamol 9 bmbsby (ggbols
(g03900L o  bgangdols  godmgangdom).  xa9xngdl  do@ol o6 godmgmobos
LAsBobRogg®soe  Lba®@(dynbm  Lbgomds  303g@obp®mygbobdol  Lbgs  gemobogyy®
Lod3@mdgools  Jobgogom, @mam@oEss  ogbg,  acantosis nigricans, ds®do  (mbo,
gobgdoemyg®o  Lodbydby ©o  IgbLOPosGoymo  3ogeols  @oMEgggs. Mol
boggydggenbgi  dgodangds @ogoliggbom, @md  303905bE@mygbobdols  gOm-gHmo
3e0bog o LoddGmdo - 3oOLyEobdo o@ Jm@gEoMgdl 303gMsbEMMmagbobdols Lbgs
38006039@ L0d3@m3gdbmsb. o3 mgo@lsb@olon @o@g@e@dy@sdo o@ sOLYdmdl Ms0dy
Lo®@ {396 Jmbszgdgdo.

353096Gm> Mm®039 Xa9BolL (BoAOLyE0bIomn s 3oALYR0bAoL gomgdyg) Sbp@mygbyemo
30M5dgHMgd0  FggooMgom  OMm@A 3 gOmdsbgml, sbggg  Logmb@®mam  xaugol
dohggbgdamgdl. ™m®03g Xa9Rd0 yggms Sbedmygbymo 30MdgB®o  LESGHOLE0ZPMo©
Lo@{Ibme  dowogro  0gm  Logmb@@merm  xagaol  dohggbgdbegdbmsb  dgosmgdom,
bo@m  xa9890L do@ol  LESEoLEHogOo  Lo@{dynbe  Lbgomds  s®3g0m
Sb@mygbye  35M5dgBgal  dm@ol o Aodmgmobps. 3R ™M®gdol  gOHmo X AYBo
doohbggl, ®md 3o@LyGobdo sbogawgddo s JmbodEgddo [133] dgoo®mgdbomn 0dgzosmos,
0gom  JgHodm@yg@o s  9bmi@obymo  ©oMMggzgdol WMLy, dogy®gdabo,
dogmdoobo mgm@gobosbo Joangdo ¢u@m dodgzomo s@ol Jo@lyEobdolygh, gowdy
0gm@gobosbo  Jg@s  Jogmgdo  [21,  S1]. og3@dmems  dmboigdgdom  Jo@liy@obdo
JobodEgdbdo  s@obodbgds  PRO™m  bdoMop SO bmygboGomy@o  Lobp®mdol
SO ologyg®o Bm@dol @OML 9uem bdo®ow, gowdg bbgs 303g@sbe@magbobdom
dodobs®g Lobp®dmdgdol @amL [41].  odobsmgol, @®I 533903305 09 OMIge
Sbogmd®og  xa9x8do  opobodbgds  3smmermpong®o  mdosbmds  YpGm  bdoGow

300Ly@Bobdol IJmbg 3530963 gd0 ogysgom 3 slsgmddog xayxew: I xaygo - 13-14

Veo, II xa9go- 15-18 Geo. o III xaggo - 19-30F@. hggbl dsbogol sbognobom
aodmgaobes, @md 13-14 eool dnbosdegddo 30@byGobdo s@gbodbgdbmws 35309b@ms

-15%-3o, 15-18 {enoli obogmddog xaundo - 52,3%-9o, bogm 19-30 Fao -32,6%-9o.
0do39 oSbogmdMog xa9R9gddo sbiggg wogseaobgom 53691 Lobdo®y. podmgmobos, Gmd
353096¢ms 13-14 Fao wauxndo o369 o0gbodbgdmes- 17,1%-To, 15-18 Fao — 51,3%-do
> 19-30 Geo -31,6%-To. odygodow, hggbo Jmboigdgdom @mam@ 3 d0@Ly@obdol, slggy
5469L  Lobdodg  9u®m  bogargdo  s@dmhbeps  13-14  Fanols  dmbodEgddo o

79



db0dgbganmgbo®  Yp®m dowoeno  15-18  Favols  sbsgmddog  xayxndo. gl godo
‘dgbodangdgamos  soblbol  3smmermaoyg®o  3GmEglol 3Gma@dglbodgdbomn  ©obsdogsdo,

dog@od 53 mgo@lob@oboon dbgasw sboblbgaos 3039@ob@mygbobdols jenobojy®o
25dmg@0bgdgdols Jgo@gdom sdsgno Lobdomg 19-30 Faools osbisgol Joargd@o. oliggy
L50bBgMglms s@0bodbml, G®I asdmymxzom sbsgmd®og xa9xgddo Jo@byEobdol s
54b9L Lobdodyg jmegmodgdl gOmdsbgmmsb.

hggbo 3gerggol  dggygdol  sbogobols Logyydggenby dgodangds ogoliggbom, ®md
303905bAMmy 96030l Igxslgdsdo  dbodgbgermgobo  @mao  gbodgds  Sbp@mygbyeno

35M5d9BMgdols  goblobwg@dsl, dogbgoogo® odobs JoObyRobdo aodmbs@ymos me
o@s. hggbl dolognsbg 25 353096B0wsb 30@Ly@obIol godgdy o369 godmeyyganobus
15 353096@L (60%), dgbLEAGYsEoYo (ool osM®gggs Mm@oymsdgbm®gols Fodom
23 3530960L (92%). 53539 X0l 353096090 do 3meozolmbydo Loggzg®icbggool
Lobp®mdo @opaobos — 5 dgdmbgggedo  (20%), o@gbmagbo@ogy@o  Lobo®mdols
@5 3aslogyg®o gm@ds — 11 dgdmnbgggsdo (44%), 303g@3Gmens@obgdool Lobp®dmdo —
9 dgdmbgggsdo (36%). 353096000 3meoiobEmbyg®o Loggghicbggdol Lobp@mdon
o369 aodmgmobps 2 dgdmbgggedo  (40%), o@gbmagbo@ogy@o  Lobp®mdol
sMs3mslbogyg®o  gm@dol  IJmbg  353096@gddo - 9 Fgdmbgggedo  (81,8%),
3039030 mesJBobgdools Lobo®mdol dJmbg 3530963 9ddo — 4 dgdmbgggedo (44,4%).
odpagoMo, 3oalydobdol s@IJmby 353096@®s  dm@ols 3039MsbpAmygbobdom  o3by
4ggeobg  bdodo  sedmhbes  (81,8%-To)  os@gbmygbo@ogyg®o  Lobp@mdols
oM 3aslogyg®o gm@dol dJmbyg X9y do.

d9Ho©  LoobRgaglms, M3  3o@Lydobdol  dJmbg  353096Fms  xayRdo o536y
2odmgmobes yg9eobg bdodse 303g@M3Mm@sd@obgdools LobE@mdol @™l - 76%-do,
3m@oiobdmbyg®o  bsiggdcbggdol  Lobp®dmdls  (63%) ©o  s@gbmygbodsmy®o
Lob@Mmdols s@og@slbogy® Rm@Isbmsb (59%) dgwodgdom. 3o@LyR0bdol >@ dJmby
35309bGMs  Xa9Rdo 5367 aodmgmobs  yggeroby bdo@oe SO bmagbo@omy@o
Lob®mdols  s@sgemsbogy®o  gm@dol  dJmbg 3530960 godo  81%-To,  gowmy
3o@oiolmby@o  Logggaibggool  Lobp@mdol (40%) ©s 3d03g@3Gmas]@dobgdools
Omb (44,4%). @0dg@s@y®odo o6 dmodmggds IJmbszgdgdol 303g@m3Mmens]®obgdools
>  ogbgl 393 dodby. myd@Ee, dgodangds  oblbogro  ogml  odom,  @mI
3039M3amensJBobgdools dJmby 3530963 90do bdo@ow 500b0dbgods

80



3300 MJ305b6EAM LA JHMbol S ©g30©0AMJ3056@AOMLEHJOMb-Lymas@ols
3M6396¢®s300l  ds@gds  [6,107],  HgbBHmLEgOmbol s  SbEO™MLEgbombols
3M6396¢®s5300l bm@dsgrygdo  dohggbgdangdols gmbby. hggbo ggenggol Godagbddo
303903 mesJBobgdools Lobp®@mdol dJmby 3530963 9ddo  gdoEMMg305bEAOMLE JOHMb-
byganggo@ols dowogno  dohggbgdgao  aodmgamobes  35%-do, bmeoem  @gLEmbEg®mbols
do@ogno dohggbgdgeno -50%-Jo.

306LyB0bdol 5s®IJmby xaRoL 3530963 g0 do Sb®Magbymo 3s@sdgBMgdols o gds
5mbodbgdbmes 15 dgdmbgggedo (60%).  Logdhmm  GgbEml@gdmbols ds@gds - 15
353096@do  (60%), mogobygogo  Sb®magbgdols  0bpgJlbol  8-bg  bgdmm - 15
353096¢do  (60%),  goobyo@modgdymo  mogolygsmo  BabBmLEgambol s
b00dg0§ 93000 HgLEAMLEIOMbol omsao ohggbgdgeo - 14 353096@ Do (56%), begnm
LgJLLBgOmoEdgddmdggemo  aanmdygmobols  bo@doby  sdogno  dohggbgdgemo -
12 dgdmbgggsdo  (48%). Loob@gdgbms, @md 8 dgdmbgggsdo  (32%) godmgmobos
Log@mm AabBH®LEIOMboL dohggbgdgano beo@dols QoM g6do ©S
LgJLLEIOMoEAgddmdggeo aemdygemobol wodsgno dohggbgdgano. gl god@o dgodengds
s0blboll  0dom, @M3 5369l o  30@OLYE0bBIoL  gobgomo®gdsTdo  Sb®mygbgdols
dohggbgdamgdmsb  g@moe  3b0dgbgermgeb @Ml msdsdmdwgl  (3bodol s ®dols
QOEog9egboll  @93933MMgd0L  2oblbgoggoygeo  dy@dbmbdgermds  SbE®Magbgdols
dodo@m. 5Jgsb  2odmdobodyg  aoobyoM0dgoyeo  Sbp@mmygbygmo  3s®edgBdgools —
0ogobyggoo  sbEAmygbgdol  0bglol,  aosbas®odgdbyamo  mogolygemo s
domdge(ggoo  Fgbmbegdmbol  ©s  LgJllEgemodgddmdggemo  yermdyemobols
dohggbgdamgdol  2oblobwgds  360dgbganrmgsbos  303g@obe@mygbobdols  3aobojy®o
dobolosmgdemgdol gobgomemgdol 39Jobobdgdol oagbsdo 353096@gddo Lbgowalbgs
306930@my06O—gbom@obymo  LobE®®dgdon  (3mgozolmby®o  Lsiggaibggdols
Lobp@mdo, 50M9bmay 960 s y@o Lob@mdols NORRTCN BLA IO QMOIs,
3039M3amensJBobgdool Lobp@mdo).

d9Bo  LoobBgmglem ogm  3mAgeszogdols  osagbs  30@LyEobdol  bodolbls o

ob®magbym  35M539BM 9ol Im@ol.  3odLyBobdol  Asdmbs@ymmdol  badolbols

dobgogom godmgysgom 3o0@lyAobdol 3 gem@ds:  AlydyJo (8-16 Jyaos), Losdyoenm

Lboddodol (17-24 Jyeos) o 3ddodg (25 Jyans s dgBo). 0dol aolodyggggoe oy @

oo bmlRogg®o  dbodgbgamds  aoohbos  Lbgowolbgs  sbo®mpgbyer 355393 @l

30@LyB0bdol dglogobgdmsw 3530963 gd0 woymgBogo 0ygbgb 3 xauxew: I xaugo-
81



d00OLyB0bdo  oO  sgbodbgdmes  (0-7Jyas) - 25 3530960L (22,5%), II xaugno -
Ibygoygdo 30aLyBobdo - 50 3530963L (45%), III xauxo - Lsdysenm Loddodol wo
ddodg dodlyBobdo — 36 353096@L (32,4%). hoBo@gdymo sbogmobom  godmgeobws,
amd  bog@omm  Fgbmbdgthmbo s  mogobygogo  sbpdmygbgdol  obogdlo
LEo@obGogg®ee Lo@{dygbme  dosmomo ogm  30@OLyRobdol  bgdoldogdo bodolbols
OMb, ooy 35309609030 3oOLyGHobIoL  aoMgdg. obggg Logydosmgdms, @mI
3300 M9305bEAMLAJOMb - Lymas@ols dshggbgdgero LFsEobEogydse Lom§dybmo
9RO®  dowomo  sedmhbs  ddodg  dodlyEobdol  dJmbg 3530963 9dT0,  gowey
3530960 godo  ALydydo do@ly@obdom s 30OLyYR0bdol god9dy. xa9ngel dm@ob
bbgs obo®magbymo  3oM0dgd®gdol dohggbgdangdols  Bobgogom  LEsGoLG S
Lo@(3gbme  Lbgomds o@ godmgeobws, mydzs d00byRobdol Ibydydo ©s ddody
QMAIgool  EAOML  Aodmgeobos  SbE®MYgbygmo  3o®MadgB®gbdols  dohggbgdan gdols
do@gool s bgJLllBgOmodgddmdggemo  germdygeobol  dohggbgoemols  sdggomgdols
®9bwgbzoo. >dy 3065, oobyoM0'dgdyeo Sbpdmy 9byeo 35M5d9F 9960l
dohggbgogmgdo o  LgJLbEgomodgddmggao  a@mdymobol  3mb3Egb@®Msios
Lo@(dgbme  o@ Jjoegmmodgdl  3oaly@obdol  bo@olbmob, @o3  dgodangds
3ob30MMbgdygamo  oyml odom, M3 30OLyEobIoL  bodolbbo ©sdmjgogdygmos  S@o
dbo@me  Sbp@mygbgdol  3mbi3gbR®Msizosby  Lolbgool  d@sEdo, o@SIg  mdols
RO 039e ool Ia@dbmdganmdoby sbE®magbgdol d0dos®m. @o@gOs@Y®sTo > G0l
Lbogdo@olo  mbsigdgdo  3ogdodbdg  3odly@obdol  303gMsbpdmygbgdools  ba®olibl
‘dm@ol.

0B gOs@Y@sdo  s@OlLgdygmo  dmbozgdgdom  303g@obdmygbobdols  dgdmbggggddo
bdo@o gerobogy®o godmgemobgdss Lbgyaol do@do {mbs. hggb dogd dgL§sgeroao
353096@ 900l 33,3%-do  aodmgeobs  do®do  {mbs. 0dobmgol, @md 053903065
3°8dodo  Fmbol  do@gdols o  obOMygbym  30M5dgBMgdl  dm@ols  hogo@odgm
3MOg@5309M0  Sbogrobo  3o@Lmbols Jgmmeom. hosGo®gdyamo  sbogrobom  Lbgyanols
doboll  0bpgdlbs  (Ldo) s  SbEOMYbym  3oM0dgBMgdl  dm@ol  Asdmgerobos

LEAsGoLE0gOs© Lo®d{dynbme ©swgdbomo jmegasiogdo Ldo-bs s aosbys®odgdyan

mnogolygoe  AgbEBmbEgambl, gosbys®odgdyga  domdgmfgge @gbGHmbEIOMBL s
nogobyBogn  Sb®mygbgdol  0begJll  de@ol.  LEsEobEogydee  Lo®{Iybme

O5Ib0M0  JMOJES30o  addmgmobs  slggg  Lbgymol  dsbol  obpgdlls  ©o
06l y@ob®gboliBgbBmdol  0bpgdl  dm@ol s  Lado@oldo@me  asdmgerobos

82



bHoHobiogase  bod{dgboe  gedgmgomo  gm@gasgos  bdo-bs @
bgdblHadmodgdomigamo  yermdgmobols  dohggbgdmgol  dm@ol.  S.Cupisti @
0oboogBm®gdol  Jmbszgdgoom 353096 gddo  Jo@lyBobdom s Logggdbggdol
3mgo3obEmbom Lodley by Sbimz0Mgdygos Log@oem A9LbEMLEIO™bOL
306GIEEGG00l  Bopgdobmst s Llda-ol JmbgbdHaGool ©sdggomgdsbnsk, @ol
Fggaoesi  IoGYmmol  aoobaoModgdymo  mogolygsmo s domdgw§ggewo
HILHOLHIOMbo [47]

do@m  dmbs39dgdom  360dgbgamgsbos s do@FH™  Lbgygmol sobm@yg@y@o  dsbo,
oModg  3bodmgobo  Jlmgogols  gosbsfogngdol  Godo - gobmoy@o oy
g0l39@s@ @0 253bodmgbgds. 3bodmgsbo Jbmgogools aoabofoangdols
0530gd9@96gd0L  oagbols  dobboom  bpgdmes  [gmols o do@doyols
200d9dmf g@0mdol msoboggo@mbols aoblabmgms. bgdm Fodol, gobigdomy@o, by
dodogozy®o  Godol Lodlbydbol @ML, Fgamolbs s doMdogol ao®dgdm§g@ommdols
0oboggo®wmdols  0bpgJloe  dohbgyaos  dohggbgdgemo 0,8-bg dgHo, bomerm  Jg9dm,
Joeoy@o, aobmoy@o Godol Lodlydbol @AMl — 0,8-bg bogergdo. odobsmgol, @3
983903305, 09 G5 3ogd0®dos 3bodmgobo Jlmgoeol gosbsfomgds sb@Mmygbeyyan
35M5d93Mgdmeb I xangol 3odby@obdol dJmby 353096¢ 900 3bodmgsbo  Jlmgognols
3oRobofoargdol  Godol  dobgegom,  woggegom  JaaxpaBaose (> Jsaxoage -
20bmoydo  Lodlbydboon ©s Id  Jggxaane — gobigdogydo  Lodlydbom) S
aodmgoggmogm  Lbgopslbgs  obp@magbygmo  3s®sdgd®o  (3bodmgsbo  Jlmgoaols
30L(3gM@ Y@ B03o 2osbsf o gdoslmsb dJodo®mgdsTo.

330 930L dowgdyamo dgogagoo gg0hg969696, @M 3o@LyR0bIoL IJmbyg 35:3096@gd 0
g0bEg@omy®o  Godol  Lodlydbo goobas®odgdyamo  mogobygsmo  Fgb@mlbEgambo,
aoobyoM0dgdamo  domIgm§ ggomo  GHabEmLbEIO™®bo s mogolyxgseo sb®dmygbgdols

0begJbol  LoTgogm  Iohggbgdengdo  LHs@obGogydse  Lo@fdygbme  ds@ogos,
20bmoy@o  Bodol  Lodlybol 3Jmby 353096 gdmsb  dgosdgdom.  Lsdo®olbdo®m

dohggbgogero dogomgm LgJLlGgdmoedgddmiggmo yermdyeobmsb d0ds®mgdsdo. dolo
Lodgogom  dohggbgdgero LEsE0LG0YOs© Lod{Ibme ©sdsgo oym golg@say®o
LodlyJbol 3Jmby 3530963 9dT0 gobmowydo Boldol Lodlydbols dJmby 3530963 gdmsb
‘dgodgdom. LEsGOLE03gOS Lo@{3bm Lbgomds o) 25dmMge0bos
0bbyeob®gboliBgbBmdol  obpgdlol, C-393@0wals, Log@omm s mogolygsao
A9bBHMLEIOMbOL, 03300 9305b6AM LA JOMb-Lyaas@ols ©d 17a-

83



M JLo3OmygLEAMAOMboL Lodygsam dohggbgdergdl dm@ol, mydEs smobodbgdomes dsmo
do@gool Bgbgbios (.o/m.y dgxnodogdols dohggbgoeols gomgoaolfobgdom. dlgsglo
dmbs(399900 aodmgmobs dngan Moy SgBMOms 3ge0g396do [47,145,154]. dosmo sbOom
gobg@saey®o  Lodlydbol  OML  LyJbLEgOmowdgddomdgggemo  aarmdyaobols
dohggbgodgero wodsgnos s Log@mem GgbBmbEgambol 3mb3gbd®sEos gudm dswawno,
300009  Jogwgddo  3bodmgsbo  Jlmgoamols mobsds®o  gosbsfomgbom. dglsdsdobow
oA Yemols  aoobas®odgoymo  mogobygogo s domIgnFggeo  BAglEmLEgOmbo.
306LyB0bdol  IJmby 3530963 gddo  gobigomydo  Lodlydbom  s@gbodbgds
303905bAOMy 96030l dom@deggds @  JodbyRobdol 3Oma@dglodgds. gl sendom
935300 gds  0dl,  A®3  gobig@omydo  Lodlbydbol  @A®ML  s@obodbgds
0b6Lg@ob®gboliRgbGHmds, A5(3 2ob330MMdgbL LgJLLEgOMoEdgddmdggao
aemdagaoboll LggMmgaool om®yygbgol, @ol gmbbgyy o@Pmdl FgbEmbGgOMbols
domgmaog@e  5J@oygdo  gdasjzos s dgbsdedolo  3039Msbdmygbobdols
380060390 253mgeobgdgdols 0bBgblogmds.

Joewgddo  303g@ob@magbobdol  dglogslgoemom  megobygomo  GgbEmbGg®mbo
4395059 203039 gd@o oM 3g@Mos. mogobygomo  GabEmbEGgOmboli goblsbmg@ols
“odOol  bEobps®@oe”  dohbgyamos  Fmbslfm@mdol  @osgobol s JsbLL-
139JBOmIgB@ools dgmmegdo. myYdis, 53 Jgmmegdomn Jobo asblsbwgms GyBobyesw
4ggems  @adm@s@mmosdo ggm bo®Eogmegds. sbensbsobl  dgJdbognos megoliyggsgmo
AabEMLGHgOMbols oobyoM0dgdols dmwgagdo Log@mm AgLAMLGHgOMbols,
LgJLLEIOMoEAgddmeggeo aemdiygmobols s sendygdobols dohggbgdenrgdols dgdggmdom.
AVermeulen at al. 3mbszgdgdom sbgmo asdmmgegdbom dowgdbymo msgolyggseo ©s
b0mdgmfggoo  BAgbmbRgambols dmbs399900  @oEgbome MO 0O JdoS
Fbslfmamdol  osemobols s  dob-U3gBOmIg@Goom dowgdyen  dmboigdgdmsb
[151,152,153].  bdodo  mogobyxgsamo  FAgbBembEgambol  3mbigbd®sEos  dgodangds
dmdo@gdygeo  ogmlb  dodob, @mEalsg Logmm  GgbembGgdmbols  dshggbgdgaro
be®dol godaengddos, Ao §obdo®mdgdygemos 0dom, ™I LgJbLEgHmodgddmdggeno
aeomdaaobols CRYeN ) 30b3gbG® S0 3ob5300Mdgols AgLAMLEIOM®bols
0o30bygBoo GAsJ300l Io@gdsls Lobbenols 3emsbdsdo [11,20,53,88].

0dolomgol, @md Eoggzgoa0bs 9y Gmdgeo dgmmeon  dowgdygao  SbE®Mmygbyano
355993 M gdols Iohggbgdgmo 3m@geo®gdl oAb yEobIMsb 33mggol oG gdbdo hggb
dmgobobgm  mogolygsmo  FglEmbGgOmbol  gobbobmg®s  0dybmyg@dgbdyero

84



dgmmwom  (ELISA) o  sbp®mygbymo  3o®0dgBdgools  gosbysmodgds  Lbog@omm
A9bAHMLAYOMbol o  LyJblEgPmodgddmdggemo  aemdymobol  dgdggmdom,
AOMaMA03 5Ol 20562500 dgdymmo  megolygogo BAglBmbEgOmbo, asosbys®odgdyemo
d0mdge(ggoo BgbBmlEgOmbo s msogobygego sbp®mmagbgdbols 0bwgdlo. dowgdyeo
90989000 ogobobo  godmgmobes  LEs@ob@ogg®s  Lo@fdmbme  wspgdomo
3090530960 039bmxg®dgb@ o  ELISA-dgmmeom  aoblobwgdga  msgoliyegoa
AgbAMLAIOMbLS ©s mogolyxsmo  sb®mygbgdol 0bpgdl dm@ols Jo@LyEobdosh
353096390 do. spgogeo ROC (Receiver operating characteristics) dmyoggdom  Lodgogm
Lboddodol  30@LyB0bIol  IJmbg 353096390 do  aodmgmobws  megolyygogmo
AabAHMLEAJOMbol s mogolyxsmo  sbEMmygbgdol 0bpgdlol momdol  msbsds®o
©05bmbE0g M0 360dgbgermds.  bo@m  Jodlydobdol  3dodg  bodobbol  dJmby
353096GM> X3 9Rdo odmgeobos o5bys®odgdgmo mogobyggsmo GglGmbEgOmbols
9RO ddansg@o 0526 LR 039M0 dbodgbgamdbs, 30069 nogobygsemo
AabAMLAIOMbol s  mogolygogo  sb®magbgdols  0bgJlol.  sgBMGmS  XyYBo
Brannian at al.; Morrimoto at al. s Qiao at al. [103,120]. 300hbgggb, G™m3 mogolyRsmo
ob®magbgdols 0begJlol  aoblobmg®s osyEomgdgmo s FoMmme  aodmygbgdewo
d90m©0s  Sb@mygbyeo  LESGHYLoL dgbogsbgdmsw. gl dgommeo dglodgoms ogmls
05309800 GgbBmLEAYJOMbol asblobwg@ols sen@g®bo@ogs  Joergddo, @mIgammss
50 gb0dbgdom  dgbLEA@PoEoYmo  ogmol  sM®gggs  MmEoamdgbm@dgol  Godom s
dodby@Bobdo. Vermeulen-ols and Kaufmann-ol [152] sb@om msgobyggsao sbo@mygbgdols
0begJLols 25dmYggbgds No! >0l 500933500 Y390 353096® do
3039Mob@mygbobdomn s ol Igbogg@obo  dodggdos  dbmerme 3530963 9ddo
30AOLyB0bdon s dm@oigobBmbydo  Loggg®ibggool  Lobp®mdom. olobo  sSbggg
doohbgggb, ©“md 2oobgoM0dgdyemo nogoliyggsemo AILAMLEgO™bo >Gols

S B g@bo@oyeo dgonmeo nogoliggseo AgLAMLHgOMbols 3oblobeg®ols
Fobolblfmamdols wosgrobols s sdmboygdol byyanags@om 3G g3030@ o300l dgmmegdolbss.

odggomo©,  ho@odgdygmo  g3mggol  bogydggerbg  dgodangds  ©ogoliggbsm, @m3
3oobyoM0dgdymo  sbE@mygbymo  35@MsdgRMgoom — mogolyggseo  FglBmbEgambo,

b0mdgmfggoo  HgbRmlEgambo  ©s  mogolygsmo  sSb®mygbgdol  0bwgdlo -
dglodangdganos  303g@ob®mygbobdols  gobgomo@mgbols  dgobobdgdol oy gbs

(BgLEAMLEHIO™bOL SOLme B a@o dohggbgderols do®godo 5/5b
LgJLLEgOMoEIgddmiggano demdygaobols ©05]39009d5) ©o ‘dgbodsdolow

85



3039605bA My 960301 d39@bogrmdols 50933500 Aoddogol ‘dgdydoggos
9A0M3>50m9b9by@0 BoJBm@gdol aomgomolifobgdslbmsb gomsg.

86



L.

2.

3.

4.

0530 5

5L3gbgdo

sbogmasb@s  Joargddo  Lbgoswoslbgs  Lobpdmdgdom  (3meroiobEmbyg®o
bo33903bggdol Lobp®mdo, s®gbmygbodsmy®o Lobp@mdol o@s3eslo y®o
RIRICIAN 303903 Mm@ s JBobgdools Lbobp®mdo) 303905bAMmy 960bd0ls
sdsboliosmgdgao 3anobogy®o asdmgmobgdgboon Lolbeols dGso@do owyobes

4ggens  aoobyoModgdymo  ob@mpgbygmo  30@53gB®ol  LGos@ob@oggdew
Lbo®{dygbme domoeno S LgJLBgOMoEdgddmdggeo aemdgaobols
LEAOAOLE0ZMo© Lo@fIgbme ©odsao badgomm dohggbgdgero LozmbE@menm
N3 YRMSb dgo®gdoom.

o0 25dmgmobs  LEASGHoLRA0g Mo  Lo®d{dygbem  Lbgomds  aosbao®odgdyano
Sb®mMagbymo 300539 gd0l s LgJbLEgmmodgddmdggmo  yarmdyaobols
3M6396¢®si300l  dobgwgomn  Lbgowslbbgs  gerobogy@o  Lobp®mdgdol  dJmby
(Bmgoiolmbyg®do  boggg®abggdol  Lobp®mdo, >0 9bmy 9bo@ o y@o
Lob®mdols  os@sgensbogy®@o  gm@ds,  J03g@3OmasdBobgdool  Lobo®mdo)
353096@gb0L Lodygoeme  dohggbgdergdl dm@olbs.

oobyoM0dgdaao Sb@my 9byeo 3005997 9Mgdols dohggbgdengdo O
LgJLLEAYOMoETGddbmkggao  aanmdymobols  3Mb3EgbGH®oE0s 5@ gMm@gE oMol
300Ly9A0bdol bodolbmsb, @53 dgodangds gobdo®mdgdyamo ogml 0dom, @I
300LyBobdol  bodolbo  @odmgoEgdyamos oGS  dbmgrme  Sb®mygbgdols
3Mb39bH® 305Dy Lolbeools ‘d@o@do, NONAIG »mdols Qo039 gbols
dp@dbmdgermdsbyg sbe®mygbgbols dodo@m.

gobg@omy®o  Lodlydbol dJmbg 3530963 9ddo  3o@LyB0bIom  yodmgerobws
oobyo®M0dgdyao Sbp®@my 9byemo 35M5d9B 9@ gb0ls LEAoBOLE0 3o

Lo@{dybmw dogmaogno S LgJLLEgOModgddmdggeo aermdgaobols

87



3M6396@® 5300l LEsGobGogy®ow Lo@{dygbmo ©O5SSE0 Lodgogom
dohggbgogmgdo  0d 3530963 gomsb  Ygo@gdom, @mIgmmoi  swgbodbgdmwom
30bmoy@o  Lodliydby Jbaoglo  badobbol  JodbyBobdom. gl sendom
9353 d0Mgdbs Homa-IR  obwgdlbol 9x@em dswsen  dohggbgdgenls  353096@9dd0
30bG3gOs@yg@o  Lodlydbom s 8 Qmbby FgLlE®MLEIOMboL  domermaoy®sw
>JBogdo @300l do@gosb.

. 3oblbgoggoom  Lbgs  gm@dgdologeb  3o@by@obdol 3ddodg  bodolboll O™
520bEs  255baoM0dgdyeo mogolygxsmo GabGmbEgambol 9g@m ddasg@o
©052bmbE0g M0 360dgbganmdbs 099bmx9@mdgbR o ELISA-dgonmwon
3oblbob@gd o mogobygsmo BglRmLE gOmbols dsohggbgdgmmsb dgoo®gdoom.

. 3oobyo®m0dgdayao Sb®@my 9byeo 3505393 Mgo0m - nogobiyggsmo
AgbBmMbGgOMbo, d0mdgemf ggo0 AabBHMLEgO™bo ©S 0nogolygso
Sb®magbgdols 0bwglbo — dglodengdgaos 3039MsbEAMy 9600l aobgoms®gdols
39Jo60b3gd0L  woagbs (BgLEA™MLEIOMboL sdbm@y@g®o dohggbgdeols do@gds
©5/56 bgJLlggOmodgddbmdggemo yermdygemobols @odggomgds) s dgbsdsdolow
303905bAMy 96030l F3@bogrmdols  sEg33o@ Ym0 Bod@ogol  dgdndeggods
9B0M35mm969b M0 GoBm®gdol aomgomolifobgdslmsb gomsg.

88



L.

2.

nsgo 6.

305]Bogamo Gg30dgbws30980

303905bA My 96030l aobgomsmgdols d9Jo60%dgd0ls sy gbolmgols
dobobdgfmbognos go5bgo®0dgdyeo sbp@mygbymo 3o®dg@gmgdol, Gmam™ 03
o0l 3oobaoM0dgdyamo  mogobygomo  AglEmb@gtmbo,  gosbysmodgdyeo

domdgefggoo  BAglmbEgambo,  LgJblEgOmowdgddmdggemo  aanmdyaobols
dohggbgoemgdol @s mogoliyggogmo sbE®mygbgdol 0bogdlols goblsbmgs.

sbogmasbds  Jogngddo  3o@byBobdom  aosbps®odgdymo  mogoliygsmo

HILHOLHIOMbo,  domPyeFggeee  HbHOLHIOMbo,  LyIblGgGmordyddadsao
A mMoYobo s mogolygsmo  SbEMmygbgdol 0bpgdlo YBO®M  S©Y33oE YOO
SR gabo@ogmo oM 39Mgdos  3039Mob@magbobdol  dglogsligdbans, gowmy
dboame  0d9bmag@dgbd o ELISA-dgmmwon  2sblobmg@ygeo  mogolyggsmo
AgLAMLEHIOMbols dohggbgdgero.

89



Ivane Javakhishvili Thilisi State University, Faculty of Medicine,

Department of Obstetrics - Gynecology and Reproductology

With the right of manuscript

Diana Chanukvadze

The correlations between the clinical and hormonal characteristics of

hyperandrogenism

The Ph.D Thesis

Presented for the academic degree of Doctor of Medicine

Research Director: Doctor of Medical Sciences, Associated Professor Jenara Kristesashvili

Thilisi, 2012

90



The theme importance:

Hyperandrogenism - the existence of androgen depending symptoms in women such as acne,
seborrhea, hirsutism and alopecia is a quite common condition. The main cause of
hyperandrogenism (40-80%) is hyperandrogenemia [22,85,129]. According to the references,
hyperandrogenism is marked in 7-10% of women of reproductive age [19,54,92]. Among the
reasons of hyperandrogenism decrease of sex steroid binding globulin concentration in the blood is
also considered, resulting in increased levels of free androgens [15,22]. Quite common is the form
of hyperandrogenism that develops on the basis of increase of the enzyme 5a-reductase activity in
the skin with the normal concentration of androgens in the blood. This form of hyperandrogenism is
considered idiopathic or constitutional form [21,29,35].

Irrespective the reasons, hyperandrogenism is perceived by patients rather severally, it becomes the
cause of psychological stress and affects their quality of life. Therefore, hyperandrogenism is a very

important and actual medical as well as social problem.

The causes of hyperandrogenism are: polycystic ovary syndrome, hyperandrogenic insulin -
resistant acanthosis nigricans syndrome, congenital adrenal hyperplasia (classical and non-
classical forms), Cushing's syndrome, androgen producing tumors (ovarian, adrenal gland),
hyperprolactinemia syndrome [25, 31]. 5-15% out of all cases of hyperandrogenism clinical
manifestations is idiopathic [21]. In such cases there is marked hypersensitivity of hair follicles to
normal levels of circulating androgens, the reason for which is increase of 5-a reductase activity.
These pathologies have been widely studied, but there still remain a number of issues that are
important for research to clarify the pathogenic mechanisms of hyperandrogenism of different
forms. In recent years special attention deserves the type hyperandrogenism, linked to obesity and
insulin resistance. In particular, it is stated that there is a relationship between hyperinsulinemia
and hyperandrogenism and coexistence of these two types of disorders creates a vicious circle. The
relations are less explored with consideration of liver function, the exact correlation between blood
sex hormone binding globulin, total and free testosterone concentrations, and similar relations in
patients with polycystic ovary syndrome or without it. The fact should be also highlighted that
obesity and insulin resistance is often not considered by patients appropriately as severe metabolic
disorders, including a risk — factor for diabetes mellitus type Il development. Therefore, these
patients are at risk of serious health damage. Also noteworthy is the fact that insulin resistance can
be found in patients without excessive weight, with visceral obesity, which is so left without

attention. It is known that the main part of circulating in the blood testosterone - 80% is bound with
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sex hormone binding globulin, 19% - with albumin, and only 1% circulates in free condition.
Steroids, bound with sex hormone binding globulin can not achieve in target tissues for activating.
Therefore, the androgenic effects are in correlation with sex hormone binding globulin levels. In
adult women sex hormone binding globulin concentration is twice as higher as in men. This gender
difference can be explained by the fact that estrogens stimulate and androgens inhibit sex hormone
binding globulin producing. This substance level in blood is considered a biological controlling
factor between androgens and estrogens [15,49,78].. The sex hormone binding globulin is a serum
of glycoprotein, produced in the liver. Its synthesis and expression in addition to the sex steroids, is
regulated by a number of other factors, some of which (thyroid hormones, stress, high carbohydrate
concentration) increase, while others (obesity, insulin, prolactine, growth hormone, progesterone,
glucocorticoids) decrease its level [6].

Gynecologists and reproductologists often do not pay adequate attention to specification of the
reasons of hyperandrogenism, and offer to such patient’s not ethio-pathogenetic, but symptomatic
treatment with androgens. This in dynamics leads to the enhancement of existing metabolic

disorders.

Free testosterone is the most common marker in women with hyperandrogenism, but its
determination cannot be carried out routinely in all laboratories. The "gold standard” of free
testosterone measuring is the method of the equilibrium dialysis and ammonium precipitation.
However, these methods are very time-consuming, expensive and require high technical
qualifications. Recently there have been developed the models for calculating free testosterone
through total testosterone, sex hormone binding globulin and albumin indices [151,153]. Despite
the limited correlations between all the endocrine parameters and the degree of hirsutism
(described by Feriman — Gallwey scheme), calculated free testosterone, biologically active
testosterone and free androgen index may be more appropriate markers to assess
hyperandrogenism in women with hirsutism than definition of only androgens [106,109]. In
addition, the level of free testosterone determination does not allow stating what causes this index
increase: the increase of testosterone secretion or increase of free biologically active fraction on
the background of sex hormone binding globulin decrease. Therefore, the determination of free
testosterone index only does not allow specifying the mechanisms of hyperandrogenism. Currently
it is important to use more informative latest markers to evaluate the clinical manifestations of

hyperandrogenism in order to develop adequate tactics of treatment.
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Based on the above-mentioned, the objective of the research was:

To detection the correlation between clinical signs and hormonal parameters of hyperandrogenism
in young women with various endocrine - gynecological syndromes manifested with
hyperandrogenism (polycystic ovary syndrome, non-classical form of the congenital adrenogenital
syndrome, hyperprolcatinemia syndrome)

Study objectives:

1. Based on the calculated androgenic parameters - calculated free and bioavailable testosterone,
free androgen index and sex hormone binding globulin- detected the importance of determination
for evaluation of mechanisms of development of hyperandrogenism clinical characteristics in
patients with various gynecological - endocrine syndromes (polycystic ovary syndrome, non-
classical form of the congenital adrenogenital syndrome, hyperprolcatinemia syndrome).

2. Revealing the correlations between clinical manifestations of hyperandrogenism and hormonal -

androgenic parametres in young women with pathogenetically different syndromes.

3. Determination of the correlation between visceral obesity with hormonal parametres of

hyperandrogenism.

4. Determination of diagnostic power of the calculated androgenic parameters and free
testosterone level determined by immunoferment method for evaluation of the hyperandrogenism

clinical symptoms and the development of hyperandrogenism mechanisms.

Scientific novelty of the work:

Firstly it was stated that the calculated androgenic parameters - free androgen index, calculated
free and bioavailable testosterone - are more adequate alternative markers for evaluation of the
mechanisms of hyperandrogenism than free testosterone determined by the immunoferment
method for clinical characteristics development in patients with various gynecological - endocrine
syndromes (polycystic ovary syndrome, non-classical form of congenital adrenogenital syndrome,

hyperprolactinemia syndrome).
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It was detected that the calculated androgenic parameters and the concentration of sex hormone
binding globulin is not correlated with the degree of hirsutism, which may be due to the fact that
the degree of hirsutism depends not only on androgen concentrations in serum, but on the
sensitivity of hair follicles to the androgens.

In the patients with visceral obesity with hirsutism there were detected statistically reliable higher
levels of calculated androgenic parameters, and statistically reliable lower levels of sex hormone
binding globulin compared to those in the patients with gynoid obesity with the similar degree of
hirsutism. This is probably related to the higher Homa-IR index in patients with visceral obesity
with increased on this background biologically active fraction of testosterone.

Unlike other forms, in case of severe degree hirsutism, it was detected that calculated free
testosterone has more diagnostic power than free testosterone level determined by ELISA

immunoferment method.

It was revealed that the levels of calculated androgenic parameters and the concentration of sex
hormone binding globulin is not correlated with the degree of hirsutism, which may be due to the
fact that the degree of hirsutism depends not only on androgen concentrations in serum, but also

on the sensitivity of hair follicles to the androgens.

The practical value of the work:

In practical terms the research results are very important, as they show that it is reasonable to
determine calculated androgenic parameters such as calculated free testosterone, bioavailable
testosterone, sex steroid binding globulin and free androgen index in order to determine

mechanisms of hyperandrogenism development.

In practical terms it is also most important to establish the fact that in young women with hirsutism
the calculated free testosterone, bioavailable testosterone, sex hormone binding globulin and free
androgen index are more adequate alternative markers for evaluation of hyperandrogenism than

free testosterone concentration only determined by ELISA immunoferment method.

94



10.

11.

12.

”ogo V

899my9690me0 Eo@IMIEGHMMS

Anmazoe B.A., Bnacocknonnas A.B., Lsaxmo E.B., Kpacunvnuxkosa E.U. Cunopom
uncynunpesucmenmuocmu. (Mcmopusi éonpoca,namocenes, nooxoovi Kk JaedeHuro. Mecmo

npou3800HbIX Ouyanuoos (cuogopa)). Coopnux nayunvix mpyoos. 2001.c.353-363.

bymposa C.A.Cunopom uucynunpezucmenmuHocmu npu  AOOOMUHANLHOM — OHCUPEHUU.
Jlevawuii epau 1999, 7.

bozoanosa E.A., Tenyy A.B. / Tupcymusm y degyuek u monoowix scenwun. 2002. Mockea.
Meonpecc-unghopm.

Tunszymounosa 3. I Tunazsymounose M. A. T'upcymuzm HAONOYeuHUK0B020 2eHes3d.
B xn: Becnnooue npu neuposnOoKkpunuwlx cunopomax u 3abonesanusix, Kazamw, 1998, cmp.
286-296.

Jleoose U.U. [lamocenemuueckue acnexmoul odxcupenus. // Oxcupro u Memab.-2004. Ne 1.
c. 3-9.

Hen C.C.K., icagpgpe P.5. Penpooyxmusnasn Indoxpuronozus. 1998.

Jleeurn JI. Bonesnu xopwi maonoveunuxos. B ku.:Ouooxkpunonozcus (nepesod c awen.) Iloo
pedaxyueti Jlasuna H.M. 1999, cmp. 175-205.

Maeynapua T.T. Xapakmepucmuxka 20pMOHAILHOU DYHKYUU HAONOUEHHUKOB U SUYHUKOS Y
JHCEHWUH C 2UPCYMUZMOM, Ouc.kano.meo.Hayk. M. 1993

Oscannuxosa U.IO., /lemuoosa H.O., @anuenxo B. u coaem. Memabonuueckue HapyueHus y
nayuenmox ¢ XpOHUYecKoU aHo8YIAyuU u euneparopozenuet. // [Ipobremsl penpoodykyuu,
1999, Ne2, cmp. 34-38.

Huwynun A.A., Bymoe A.B., Yoosuuenko O.B. Cunopom osapuanbHoli 2unepaiopoceHuu
Heonyxonegoeo zenesa. // [lpodonemur penpooykyuu 1999, Ne3, cmp. 6-16.

Tuwynun A.A., Anopeesa E.H., Kapnosa E.A. CunOpom eunepamopocenuu y HCeHUujuH.
Ilamozenes, knunuuecxkue ghopmul,ouppepenyuanvran ouaznocmura u neveruero M. PAMH,
2003.

Ilnoxas A.A., Bopouyos A.B., Hoeonoockas [FO.B., bBymposa C.A., [edos H.U.
Aumponomempuueckue u 20pMOHANIbHO-MeMaboIuyecKue nokazamenu npu abOOMUHAIbHOM

oodtcuperuu. IIpoonemor Snookpurnoroemm. 2003. T.49. Ne4. C.18-22.

95



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

217.

28.

Yepuyxa I'E. I'emepocennocmsv ecunepuncyiunemuu u ee poiv 6 namoeeneze CIIKA.
IIpobnemvt penpooykyuu. 2003, N3, c. 19-22;

Acien P., Quereda F., Matalli P., Villarroya E., Popez-Fernandez J.A., Acien M., Mauri M.,
Alfayate R. Insulin, andrigens and obesity in women with and without polycystic ovary
syndrome: a heterogenous group of disorders. Fertil Steril. 1999. Vol. 72. N1. 32-40.
Anderson D.C. Sex-hormone-binding globulin. Clinical Endocrinology 1974;3, 69-96.
Anderson KM., Liao S.: Selective retention of dihydrotestosterone by prostatic nuclei. Nature
219:277-279,1968.

Anderson S. Russel WD: Structural and biochemical properties of cloned and expressed
human and rat So-reductases. Proc.Natl.Acad.Sci USA 87:3640-3644,1990.

Aono T., Miyazaki M., Miyake A., Kinugasa T., Kurachi K., Matsumoto K. Responses of
serum gonadotrophins to LH releasing hormone and estrogens in Japanese women with
polycystic ovaries. Acta Endocrinol (Copenh) 1977; 85:840-84964.

Asuncion M., Calvo RM., San Millan JL., Sancho J., Avila S, Escobar-Morreale HF.
A prospective study of the prevalence of the polycystic ovary syndrome in unselected
Caucasian women from Spain. J Clin Endocrinol Metab 2000; 85:2434-2438.

Azziz R., Carmina E., Dewailly D. et al. Position statement criteria for defining polycystic
ovary syndrome as predominantly hyperandrogenic syndrome: an Androgen Excess Society
guidline. J Clin Endocrinol Metab 2006; 91; 4237.

Azziz R., Carmina E., Sawaya ME. Idiopathic hirsutism. Rev Endocr. 2000;21:347-62.

Azziz R., Sanchez LA., Knochenhauer ES., Moran C., Lazenby J., Stephens KC., Taylor K. et
al. Androgen excess in women: experience with over 1000 consecutive patients. J Clin
Endocrinol Metab. 2004;89:453-62.

Balen AH, Laven JS, Tan SL, Dewailly D. Ultrasound assessment of the polycystic ovary:
international consensus definitions. Hum Reprod Update, 2003; 9(6):505-14.

Barbieri RL. et al. Insulin stimulates androgen accumulation in incubations of human ovarian
stroma and theca. Obstet Gynecol 1984; 64: 73-80.

Barbieri RL. Hyperandrogenic disorders. Clin Obstet Gynecol 1990; 33:640-654;

Barnes R.B., Rosenfield R.L., Burstein S., Ehrman D.A. Pituitary-ovarian responses to
nafarelin testing in the polycystic ovarian syndrome.//N Engl J Med 1989.N12.p.359-365.
Baron JJ., Baron J., Differential diagnosis in girls between 15-19 years old. Ginekologica
Polska 1993; 64, 267-269

Basil M., Hantagsh./ Hirsutism. e-Medicine Dermatology-June 30,2009.

96



29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Bayne EK., Flagan J., Einstein M., Ayala J., Chahg B., Azzolina B., et al. 1999
immunohistochemical localization of types 1 and 2 So-reduqgtase in human scalp.
Br J Dermatol 1999; 141:4810491.

Bergh C. et al. Regulation of androgen production in cultured human thecal cells by insulin-
like growth factor I and insulin. Fertil Steril 1993; 59: 323-33132;

Bernard M., Karnath. Signs of Hyperandrogenism in Women. Hospital Physician October
2008; p 25-30.

Birkeland K.I., Hanssen K.F., Torjesen P.A & Vaaler S. Level of sex hormone-binding
globulin is positively correlated with insulin sensitivity in men with type 2 diabetes. Journal of
Clinical Endocrinology and Metabolism 1993; 76; 275-278.

Bjoro T., Holmen J., Kruger O., Midthjell K., Hunstad K., Schreiner T. Prevalence of thyroid
disease, thyroid dysfunction and thyroid peroxidase antibodies in a large, unselected
population. The Health Study of Nord-Trondelag (HUNT). Eur J Endocrinol 2000; 143:639—
647.

Bonnet F., Balka B., Malecot J M., Picard P., Lange C., Fumeron F., Aubert R., et al.
Sex hormone-binding globulin predicts the incidence of hyperglycemia in women:
interactions with adiponectin levels. European Journal of Endocrinology. 2009; 161:81-85.
Bradley T., Azziz R.. An Update on Polycystic Ovary Syndrome. Us Endocrine Disease 2007;
84-86.

Burger H.G., Dudley E.C., Cui J., Dennerstein L., Hopper JL. A prospective study of serum
testosterone, dehydroepiandrosterone sulfate, and sex hormone-binding globulin levels
through the menopause transition, J Clin. Endocrinol Metab. 2000;85:995-998.

Carmina E., Gonzales F,. Chang L., Lobo R.A. Reassessment of adrenal androgen secretion
in women with polycystic ovary syndrome.// Obstet Gynecol 1995; Sep. 85(6); 971-6.
Carmina E., Koyama T., Chang L., Stanczyk F.Z., Lobo RA. Does ethnicity influence
prevalence of adrenal hyperandrogenism and insulin resistance in polycystic ovary
syndrome? Am J ObstetGynecol 1992; 167:1807-1812.

Carmina E., Lobo RA. Polycystic ovaries in hirsute women with normal menses. Am J Med
2001; 111, 602-606.

Carmina E., Longo RA., Rini GB. Phenotypic variation on hyperandrogenic women
influences the finding of abnormal metabolic and cardiovascular risk parameter. J Clin
Endocrinol Metab. 2005; 90:2545-2549.

97



41.

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

Carmina E., Rosato F., Janni E. et al. Extensive clinical experience: relative prevalence of
different androgen excess in 950 women referred because of clinical hyperandrogenism.
J Clin Endocrinol Metab 2006; 91:2.

Chamberlain N.L., Driver ED., Miesfeld RL. The length and location of CAG trinuclotide
repeats in the androgen receptor N-terminal domain affect transactivation function. Nucleic
Acids Res. 1994; 22:3181-6.

Chang R. et al. Steroid secretion in polycystic ovarian disease after ovarian suppression by a
long-acting gonadotropin-releasing hormone agonist. J Clin Endocrinol Metab 1983;
56: p. 897-903.

Cinti S. Anatomy of brown adipose tissue the Harlequin Concept // Ninth Int. Congress on
Obesity. Sao Paulo. 2002; p.183.

Conway GS. et al. Heterogeneity of the polycystic ovary syndrome: clinical, endocrine and
ultrasound features in 556 patients. Clin Endocrinol 1989; 30: 459-470.

Cross G., Danlowicz K., Kral M., Caufriez A., et al. // Sex hormone binding globulin decrease
as a pathogenetic factor for hirsutism in adolescent girls. Medicina (Buenos Aires) 2008; 68;
120-124.

Cupisti S., Dittrich R., Binder H., Kajaia N., I. Hoffmann T., et al. // Influence of body mass
index on measured and calculated androgen parameters in adult women with hirsutism and
PCOS. Exp Clin Endocrinol Diabetes 2007; 115(6); 380-386.

Curran DR., Moore C., Huber T. Clinical inquiries. What is the best approach to the
evaluation of hirsutism? J FAM Pract 2005; 54:465-7.

Dahan M. H & Goldstein J. Serum sex hormone binding globulin levels show too much
variability to be used effectively as a screening marker forinsulin resistance in women with
polycystic ovary syndrome. Fertility and Sterility 2006; 86 934-941.

De Simone M., Verrotti A., lughetti L., Palumbo M., Farello G. et al. Increased visceral
adipose tissueis associated with increased circulating insulin and decreased sex hormone
binding globulin levels in massively obese adolescent girls. J Endocrinol Invest 2001;
24:438-444.,

De Ugarte CM., Woods Ks., Artolucci AA., Azziz A. Degree of facial and body terminal hair
growth in unselected black and white women:towards a populational definition of hirsutism.
J Clin Endocrinol Metab 2006; 91:1345-50.

Derksen J., Nagesser SK., Meinders AE., Haak HR., Van de Velde CJ. ldentification of
virilizing adrenal tumors in hirsute women. N Engl J Med 1994; 331:968-973.

98



53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

63.

64.

Derman R.S.Androgen excess in women.// Int J Steril Fertil Menopausal Stud. 1996;
Mar.-Apr.41(2):172-6.

Diamanti-Kandarakis E., Kauli CR., Bergiele AT., et al. A survey of polycystic ovary
syndrome in the Greek island of Lesbos: hormonal and metabolic. J Clin Endocrinol Metab
1999; 84:4006 — 11.

Ding EL., Song Y., Malik VS & Liu S. Sex differences of endogenous sex hormones and risk of
type 2 diabetes: a systematic review and meta-analysis. Journal of the American Medical
Association 2006; 295 1288-1299.

Dobric 1., Basta-Juzbasic A., Matesa-Greguric S. Acne, hirsutism and androgenic alopecia. //
Ligec Vjesh 1996; Mar.118 Suppl 1:48-51.

Ducluzeau PH., Cousin P., Oisin EM. Bornet H., Vidal H. et al. / Glucose-to-insulin ratio
rather than sex hormone-binding globulin and adiponectin levels is the best predictor of
insulin resistance in nonobese women with polycystic ovary syndrome The Journal of Clinical
Endocrinology&Metabolism 2008(8):3626—3631.

Dunaif A., Givens J. R., Haseltine F. P., Merriam G. R. Polycystic Ovary Syndrome.
Black-well Scientific Publications: Oxford, 1992; p. 377-384.

Ehrmann DA., Rosenfield RL., Barnes RB., Brigell DF., Sheikh Z. Detection of functional
ovarian hyperandrogenism in women with androgen excess. N Engl J Med 1992;327:157-62.
El-Roeiy A. et al. Expression of the genes encoding the insulin-like growth factors IGF-1 and
I1, the IGF and insulin receptors, and IGF-binding proteins-1-6 and the localization of their
gene products in normal and polycystic ovary syndrome ovaries. J Clin Endocrinol Metab
1994; 78: 1488-1496;

Erenus M., Yucelten D., Gurbuz., et al. Comparison of spironolactone-oral contraceptive
Versus cyproterone acetate-estrogen regimens in treatment of hirsutism. Fertil Steril 1996;
66: 216-219.

Erhmann D.A., Cavaghan M.K., Imperial J., Sturis J., Rosenfield R.L., Polnsky K.S. Effects of
metformin on insulin secretion,insulin action and ovarian steroidogenesis in women with
polycystic ovary syndrome// J Clin Endocrinol Metab 1997; vol 82.p.524-530;

Ewing J.A., Rouse BA. Hirsutism, race and testosterone levels: comparison of East Asians
and Euroamericans. Hum Biol 1978; 50:209-215.

Falsetti L., Rosina B., De Fusco D. Serum levels of 3alpha-androstanediol glucuronide in

hirsute and non hirsute women. Eur J Endocrinol 1998;138:421-4.

99



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Fassnacht M., Schlenz N., Schneider SB., Wudy SA., Allolio B., Arlt W. Beyond adrenal and
ovarian androgen generation: increased peripheral 5 alpha-reductase activity in women with
polycystic ovary syndrome. J ClinEndocrinol Metab 2003;88:2760—66.

Feranczi A., Garam M., Kiss E., Pekcu et al. Screening for mutations of 21hydroxylase gene
in Hungarian patients with congenital adrenal hyperplasia. // J Clin Endocrinol Metab 1999;
Jul. 84 (7):2365-72.

Ferriman D., Gallwey JD. Clinical assessment of body hair growth in women.
J Clin Endocrinol Metab 1961; 21; 1440-1447.

Ferriman D., Purdie AW. The aetiology of oligomenorrhoea and/or hirsuties:a study of 467
patients. Postgrad Med J 1983; 59:17-20;

Gambinieri A. Flutamide and Metformin added to low-calorie diet in the treatment of obese
women with PCOS// 9" International Congress of obesity-San Paulo, Brasil Int J Obesity
2002.Vol.26, 81.

Garner PR. The effect of body weight on menstrual function. Curr Probl Obstet Gynecol
1984;7:4-10.

Genazzani AR., Pintor C., Corda R. Plasma levels of gonadotropins, prolactin, thyroxine and
adrenal and gonadal steroids in obese prepubertal girls. J Clin Endocrinol Metab 1978;
47:974-979.

Gershagen, S., Lundwall, A., and Fernlund, P. Characterization of the human sex hormone
binding globulin (SHBG) gene and demonstration of two transcripts in both liver and testis.
Nucleic Acids Research 1989; 17, 9245-9258.

Giling-Smith C., Storey E.H., Rogers V., Franks S. Evidence for a ptimary abnormality of
thecall cell steroidogenesis in the polycystic ovary syndrome //Clin Endocrinol.(Oxf) 1997;
vol.47.p.93-99.

Glintborg D., Henriksen EA., Andersen M., et al. Prevalence of endocrine diseases and
abnormal glucose tolerantce tests in 340 caucasian premenopausal women with hirsutism as
the referral diagnosis. Fertil Steril 2004; 82:1570.

Golden SH., Ding J., Szklo M., Schmidt MI., Duncan BB., Dobs A. Glucose and insulin
components of the metabolic syndrome are associated with hyperandrogenism in
postmenopausal women: the atherosclerosis risk in communities study. Am J Epidemiol
2004; 160: 540-8.

Haffner SM., Valdez RA., Morales PA., Hazuda HP., Stern MP. Decreased sex hormone
binding globulin predicts non insulin dependent diabetes mellitus in women but not in men.
Journal of Clinical Endocrinology and Metabolism 1993; 77 56-60.;

100



77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Hammond GL. Potential functions of plasma steroid-binding proteins. Trends Endocrinol
Metab 1995; 6:298-304.

Hogeveen KN., CousinP., Dewailly D., Soudan B., Pugeat M., Hammond GL. Variations in
the human sex hormone binding globulin (SHBG) gene associated with hyperandrogenism
and ovarian dysfunction. J Clin Invest 2002;109:973-981.

Hogeveen KN.,Talikka M., Hammond GL. Human sex hormone-binding globulin promoter
activity is influenced by a (TAAAA)n repeat element with in an Alu sequence. J Biol Chem
2001; 276: 36383-36390.

Huber-Buchol MM, Carey DGP, Norman RJ. Restoration of reproductive potential by
lifestyle modification in obese polycystic ovary syndrome: role of insulin sensitivity and
luteinizing hormone. J Clin Endocrinol Metab 1999; 84: 1470-4.

Hull MGR, Glazener C.M.A., Kelly NJ. Population study of causes, treatment and outcome of
infertility. BMJ 1985; 127-34.

Huppert J., Chiodi M., Hillard PJ. Clinical and metabolic findings in adolescent females with
hyperandrogenism. J Pediatr Adolesc Gynecol. 2004; 17:103-8.

Hurt R., Hickey M., Franks S. Definitions, prevalence and symptoms of polycystic ovary
syndrome. Best Pract Res Obstet Gynecol 2004; 18: 671-83.

Ibanez L., Potau N., Chacon P., Pascual C., Carrascosa A. Hyperinsulinaemia,dyslipaemia
and cardiovascular risk in girls with a history of premature pubarche. Diabetologia 1998;
1:1057-1063.

Jamieson MA. Hirsutism investigations—what is appropriate? J Pediatr Adolesc Gynecol
2001; 14:95-7.

Jayagopa V., Kilpatrick E S., Jennings PE., Hepburn DA. The biological variation of
testosterone and sex hormone-binding globulin (SHBG) in polycystic ovarian syndrome:
implications for SHBG as a surrogate marker of insulin resistance. Journal of Clinical
Endocrinology and Metabolism 2003; 88:1528-1533.

Jonard S, Robert Y., Corter-Rudelli C., et al. Revising the ovarian volume as a diagnostic
criterion for polycystic ovaries. Hum Reprod 2005; 20 (10): 2893-8.

Kajaia N., Binder H., Dittrich R., Oppelt P., Flor B. Low sex hormone-binding globulin as a
predictive marker for insulin resistance in women with hyperandrogenic syndrome. European
Journal of Endocrinology 2007;157 499-507.

Kato T., and Horton R. Studies of testosterone binding globulin. Journal of Clinical
Endocrinology &Metabolism 1968; 28, 1160-1168.

101



90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Kelestimur F, Sahin H. Comparison of Diane 35 and Diane -35 plus spironolactone in the
treatment of hirsutism. Fertil Steril 1998;69:66-9.

Khan M.S., Knowles B.B., Aden D.P., and Rosner W. Secretion of testosterone-estradiol-
binding globulin by a human hepatoma-derived cell line. Journal of Clinical Endocrinology
& Metabolism 1981; 53, 448-449.

Knochenhauer ES., Key T., Kahsar-Miller M., Waggoner W., Boots LR., Azziz R. Prevalence
of the polycystic ovary syndrome in unselected black and white women of the southeastern
United States: a prospective study. J Clin Endocrinol Metab 1998; 83:3078-3082.

Laredo S, Hannah ME, Casper R, Feig D, Leiter RodgersCD.Polycysticovary syndrome and
insulin resistance: new approaches to management,including exercise. J Soc Obstet Gynaecol
Can 2001; 23(4):306-12.

Lea O.A,, Stoa K.F. The binding of testosterone to different serum proteins: a comparative
study. Journal of Steroid Biochemistry 1972; 3, 409-419.

Lee HJ., Ha SJ., Lee JH., Kim JW., Kim HO., Whiting DA. Hair counts from scalp biopsy
specimens in Asians. J Am Acad Dermatol 2002;46:218-21.

Lemaitre GS., Predictors of Depression and Uncertainty in Women with Polycystic Ovarian
Syndrome: Hyperandrogenic Symptoms are Associated with Emotional Distress.

Livingstone C., Collison M. Review. Sex steroids and insulin resistance / Clinical science.
2002; 102, 151-166.

Lobo RA. et al. Elevated bioactive luteinizing hormone in women with the polycystic ovary
syndrome. Fertil Steril 1983; 39: 674-678.

Longcope C. Androgen Metabolism In "Gynecology and Obstetrics™ ed. by J.J.Sciarra, NY,
1993; 5(2): 1-13.

100.Merke DP., Bornstein SR. Congenital adrenal hyperplasia. Lancet. 2005;365:2125-36.
101.Minanni S.L., Marcondes J.A.M., Wajchenberg B.L., Cavaleiro A.M., Fortes M.A. et al.

Analysis of gonadotropin pulsatility in hirsute women with normal menstrual cycles and in

women with polycystis ovary syndrome.// Fertil Steril 1999.vol.71.p.675-683

102.Moghetti P., Castello R., Magnani CM., Tosi F., et al. Clinical and hormonal effects of the

5-alpha reductasr inhibitor finasteride in idiopathic hirsutism. J Clin Endocrinol Metab
1994; 79:1115-1118.

103.Moran C., Azziz R., Carmina E., Dewalilly D., Fruzzetti F., Ibanez L., Knochenhauer ES. et al.

21-Hydroxylasedeficient nonclassic adrenal hyperplasia is a progressive disorder:
a multicenter study. Am J Obstet Gynecol 2000;183:1468-74.

102



104.Moran C., Tapia M., Hernandez E., Vazquez G., Garcia-Hernandez E., Bermudez JA.
Etiological review of hirsutism in 250 patients. Arch MedRes 1994; 25:311-314;

105.Moran C., Tapia MC., Hernandez E., Vazquez G., Garsia-Hernandez E., Bermundez JA
Etiological review of hirsutism in 250 patients. Archives of Medical Research 1992; 25, 311-
314.

106.Morimoto 1., lzumi M., Nagataki S., Iwasaki H., Hakariya S. Free testosterone index:
comparison with plasma free testosterone. Nippon Naibunpi Gakkai Zasshi 1986; 62(7):797-
806.

107.Moro M. Dofamine infusion increases ACTH and Cirtison secretion after metoclopramid
administration in hyperprolactinemia women. // Gynecol Endocrinol Jun 1997; p.155-162.

108.Mueller A., Cupusi S., Binder H., Hoffman I., Kiesewetter F.,Beckmann MW. Ditrich R.
Endocrinological markers for assessment of hyperandrogenemia in hirsute women. Horm Res
2007;67(1):35-41.

109.Mueller A.,Ditrich R., Cupusti S., Beckmann MW., Binder H. Is it necessary to measure free
testosterone to assess hyperandrogenemia in women? The role of calculated free and
bioavailable testosterone./ Exp Clin Endocrinol Diabetes 2006 Apr;114(4):182-7.

110.Nahuym R., Thong KJ. Metabolic regulation of androgen production by human theca cells in
vitro. Hum Reprod 1995; 10(1) p.78-81.

111.Nelson VL. et al. Augmented androgen production is a stable steroidogenic phenotype of
propagated theca cells from polycystic ovaries. Mol Endocrinol 1999; 13: 946-957;

112.Nestler J.E. Insulin regulation of human ovarian androgens. // Hum. Reprod. 1997. Vol. 12.
Suppl. 1 P. 53-62.

113.New MI. Extensive clinical experience: nonclassical 21-hydroxylase deficiency. J Clin
Endocrinol Metab 2006; 91(11):4205-14.

114.0ribaH.A., Blackman J. Biology of androgenic disorders in women. // J Am. Acad Dermatol
1994; Nov.,31(5):826-7.

115.Penning TM., Jin Y., Steckelbroeck S., Rizner TL, Lewis M. Structure—function of human 3a-
hydroxysteroid dehydogenases: genes and proteins. Mol Cell Endocrinol 2004; 215:63-72.

116.Pentilla T.L., Koskien P., Pentilla T.A., Anttila L., Irjala K. Obesity regulates bioavailable
testosterone levels in women with and without polycystic ovary syndrome // Fertil and Steril
1999; vol.71.p 457-461.

117.Pintor C., Loche S., Faedda A., Fanni V., Nurchi AM., Corda R. Adrenal androgens in obese
boys before and after weight loss. Horm Metab Res 1984; 16:544-548.

103



118.Poretsky L., Cataldo NA., Rosenwaks Z., Giudice LC. The insulin-relatedovarian regulatory
system in health and disease. Endocr Rev 1999; 20:535-582.

119.Pugeat M., Cousin P., Baret C., Lejeune H., Forest MG. Sex hormone-binding globulin
during puberty in normal and hyperandrogenic girls. J Pediatr Endocrinol Metab 2000;
13:1277-1279.

120.Qiao FY., Lauritzen C. Significance of sex hormone binding globulin and free androgen index
in the estimation of androgenic cases. J Tongji Med Univ 1990; 10(2): 124-8.

121.Quinkler M., Sinha B., Tomlinson JW., Bujalska 1J., Stewart PM., Arlt W. Androgen
generation in adipose tissue in women with simple obesity — a site-specific role for 17beta-
hydroxysteroid dehydrogenase type 5.J Endocrinol. 2004;183:331-42.

122.Reingold SB., Rosenfield RL. The relationship of mild hirsutism or acne in women to
androgens. Arch Dermatol 1987;123:209-1.

123.Richards RN, Meharg GE. Electrolysis: observations from 13 years and 140,000 hours of
experience. J Am Acad Dermatol 1995; 33:662-6.

124 Rittmaster RS. Hirsutism. Lancet 1997; 349: 191-195; Schriock EA, Schriok ED. Treatment
of hirsutism. Clin Obstet Gynecol 1991; 34:852-63.

125.Robaee A.Al., Al-Zolibani A., Shobali H.A.Al., Aslam M., / Acta Dermatoven APA Vol17,
2008,#3;

126.Rosenbaum et. all Electrophoretic evidence for the presence of an estrogen-binding beta
globulin in human plasma. Journal of Clin Endoc & Metabolism 1966; 26,1399-1403.

127.Rosenfield R.L. Ovarian and adrenal function in polycystic ovary syndrome: lessons from
ovarian stimulation studies // Rosenfield R.L.-Endocrinol Invest. -1998. Vol. 21. P. 567-579.

128.Rosenfield R.L., Barnes R.B., Cara J.F., Lucky A.W., Dysregulation of cytochrome P 450C
170 as the cause of polycystic ovary syndrome. II Fertil Steril 1990;vol 53, p.785-791.

129.Rosenfield RL. Clinical practice. Hirsutism. N Engl J Med 2005;353:2578.

130.Rosenfield RL. Hirsutism and the variable response of the pilosebaceous unit to androgen. J
Invest Dermatol Symp Proc. 2005;10(3):205-8; Reingold SB, Rosenfield RL. The relationship
of mild hirsutism or acne in womento androgens. Arch Dermatol 1987;123:209-12.

131.Rosner W. The functions of corticosteroid-binding globulin and sex hormone binding-
globulin: recent advances. Endocr Rev 1990;11:80-91;

132.Rosner W., Deakins S.M. Testosterone-binding globulins in human plasma: studies on sex

distribution and specificity. Journal of Clinical Investigation 1968; 47, 2109-2116.

104



133.Ruutiainen K, Erkkola R, Gronroos MA and Irjala K . Influence of body mass index and age
on the grade of hair growth in hirsute women of reproductive ages. Fertil Steril 1988;
50,260+265.

134.Siiteri P.K. et al. The serum transport of steroid hormones. Recent Prog Horm Res 1982;
38:457-510.

135.Silfen ME., Denburg MR., Manibo AM., Lobo RA., Jaffe R., et al. Early endocrine, metabolic,
and sonographic characteristics of polycystic ovary syndrome (PCOS):comparison between
nonobese and obese adolescents. J Clin Endocrinol Metab 2003; 88:4682—4688.

136.Souter 1., Sanchez LA., Perez M., et al. The prevalence of androgen excess among patients
with minimal unwanted hair growth. Am J Obstet Gynecol 2004;191:1914.

137.Sperling LC. Hair density in African Americans. Arch Dermatol. 1999;135:656-8.

138.Speroff L., Glass R.H., Kase N.G. Clinical Gynecologic Endocrinology and Infertility. 5th ed.,
Williams & Wilkins, 1994; 333.

139.Spritzer P, Billaud L, Thalabard JC, Birman P, Mowszowiczl, Raux-Demay MC, Clair F,
Kuttenn F, Mauvais-Jarvis P. Cyproterone acetate versus hydrocortisone treatment in late-
onset adrenal hyperplasia. J Clin Endocrinol Metab 1990; 70:642-646.

140.Stein J.F., Leventhal M.I.; Amenorrhea associated with bilateral polycystic ovaries.// Amer J
Obstet Gynec 1935; Nel.p.181-191.

141.Tamura T., Kitawaki J., Yamamoto T. et al. Immunohistochemical localization of
170~hydroxylase c17-20lyase and aromatase cytochrome P450 in polycystic human ovaries.
J Endocrinol 1999;.vol.139.p.504-5009.

142.The Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop Group (2004) Revised
2003 consensus on diagnostic criteria and long-term health risks related to polycystic ovary
syndrome (PCOS). Hum Reprod 2004; 19: 41-47.

143.Therrell BL. Newborn screening for congenital adrenal hyperplasia. Endocrinol Metab Clin
North Am 2001;30:15-30.

144.Thigpen AE., Silver RI., Guilleyard JM., Horton R. Tassue distribution and ontogeny of
steroid Sa-reductase isoensyme expression. J Clin Invest 1992:903-910.

145.Thomas Reinehr., Gideon de Sousa., Christian Ludwig Roth., Werner A. Androgens before
and after Weight Loss inObese Children. The Journal of Clinical Endocrinology &
Metabolism 1990(10):5588-5595.

146.Toscano V., Balducc R., Bianchi P., Guglielmi R., Mangiantini A., Colonna LM., Sciarra F.
Two different pathogenetic mechanisms play a role in acne and hirsutism.
Clin Endocrinol(Oxf) 1993; Nov;39(5):551-6.

105



147.Toscano V., Balducci R., Bianchi P., Guglielmi R., Mangiantini A., Sciarra F. Steroidal and
non-steroidal factors in plasma sex hormone binding globulin regulation. Journal of Steroid
Biochemistry &Molecular Biology 1992; 43, 431-437.

148.Trakakis E., Laggas D., Salamalekis E., Creatsas G. 21-Hydroxylase deficiency: from
molecular genetics toclinical presentation. J Endocrinol Invest 2005;28(2):187-92.

149.Van Der Vange N, Blankenstein MA, Kloosterboer HJ, Haspels AA, Thijssen JHH. Effects of
seven low doses combined oral contraceptives on sex hormone binding globulin,
corticosteroid binding globulin, total and free testosterone. Contraception 1990; 41:345-9.

150.Venturoli S., Marescalchi O, Colombo FM., Ravaioli B., Bagnoli A., et al. A prospective
randomized trial comparing low dose flutamide, finasteride, ketokonazole and cyproterone
acetate-estrogen regimens in the treatment of hirsutism. Clin Endocrinol Metab 1999; 84:
1304-1310.

151.Vermeulen A. Physiology of the testosterone-binding globulin in man. Annals of the New
YorkAcademy of Sciences 1988; 538, 103-111.

152. Vermeulen A., Kaufman JM. Diagnosis of hypogonadism in the aging male. Aging male
2002; 5(3):170-6.

153.Vermeulen A., Verdonck, L. Studies on the binding of testosterone to human plasma. Steroids
1968; 11,609-635.

154.Von Shoultz B., Calstrom K. On the regulation of sex-hormone binding globulin.
A challenge of old dogma and outlines of an alternative mechanism. J Steroid Biochem 1989;
32, 327+334.

155.Wabitsch M., Hauner H., Heinze E., Bo ckmann A., Benz R., Meyer H., Teller W. Body fat
distribution and steroid hormone concentrations in obese adolescent girls before and after
weight reduction. J Clin Endocrinol Metab 1995; 80:346-3475.

156.Wheeland RG. Laser assisted hair removal. Dermatol Clin 1997; 469-77.

157.Wickenheisser JK et al. Human ovarian theca cells in culture. Trends Endocrinol Metab
2006; 17: 65-71.

158.Willis D., Franks S. Insulin action in human granulosa cells from normal and polycystic
ovaries is mediated by the insulin receptor and not the type-I insulin-like growth factor
receptor. J Clin Endocrinol Metab 1995; 3788-3790.

159.Winters S.J., Talbott E. et al. Serum testosterone levels decrease in middle age in women with
the polycystic ovary syndrome, Fertil. Steril., 2000, 73(4): 724-29.)

160.Witchel SF. Hyperandrogenism in adolescents. Adolescent Medicine. 2002;13(1):89-99.

106



161.Yyldyz BO. Diagnosis of hyperandrogenism: clinical criteria. Best Pract Res Clin
Endocrinolo Metab 2006;20:167-76.

162.Zargar AH., Wani Al., Masoodi SR., Laway BA., Bashir MI., Salahuddin M. Epidemiologic
and etiologic aspects of hirsutism in Kashmiri women in the Indian subcontinent. Fertil Steril
2002, 77:674-678.

107



©5b>@m0

bg@osmo 1. LsBgogm 103dodol 3o@LyGobdo 35:3096@0L 390Dy

108



byg@smo 2. 3d0dg 300L9G0bdo 35:3096@0L d3gHEbg s olgdby




by@smo 3. 8dodg 300LyB0bIo 3530g6GoL Lobgbg s gobgd by

110



byg@omo 4. 3d0dg 3odLyGobIo 353096@0L Lsbgby




byg@smo 5. 3d0dg 306L9E0bdo 35:3096@0L YbLYEMgdby

112



Ly@smo 6. 3d0dg 30aLyBob3o 35:3096@0L 39390 by

113



