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= Abstract =

Normal and abnormal follicular growth and steroidogenesis depend on gonadotropins as well
as intraovarian peptides, which may mediate or potentiate gonadotropin action. Inhibin also affect
follicular development and steroidogenesis and may play a role in dominant follicle selection and
follicular atresia. Therefore, we studied the differences of serum inhibin, gonadotropin and
androgen levels in the women with only the ultrasound findings and no disorder, and polycystic
ovary (PCO) with ovulatory disturbance.

We prospectively analysed forty-three women with PCO. The diagnosis of PCO was based on
typical appearance of the ovaries on TVS. Twelve women with regular menstrual cycle and
normal ovarian morphology were selected as control. Basal levels of inhibin, luteinizing hormone
(LH), follicle stimulating hormone (FSH), estradiol (E,), testosterone (T), androstenedione (ADD),
dehydroepiandrosterone-sulfate (DS), prolactin and TSH in serum were determined.

There were significant differences in basal LH levels and LH/FSH ratio between the control
and the women with PCO. The basal levels of inhibin and E, in the oligo-amenorrheic PCO (N=
34) were significantly higher than those in the control. There was higher negative correlation
between the inhibin and T levels in the oligo-amenorrheic PCO, but, not in the regular cycling
PCO. Also, there was higher positive correlation between the LH and T levels in the oligo-
amenorrheic PCO, but not in the regular cycling PCO.

These data presume that the initial event of PCO is elevated pituitary LH secretion. Elevated
levels of LH may down-regulate LH receptors on granulosa cells and also cause hypertrophy of
the thecal layer. High level of androgen secreted by the hypertrophied thecal layer may stimulate
inhibin secretion from granulosa cells and can be converted to estrogen by extraovarian tissues
and could serve to augment pituitary sensitivity to GnRH with a resultant secretion of more LH
than FSH. Inhibin may inhibit FSH action on granulosa cell in the PCO follicle, impairing
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follicular development and dominant follicle selection resulted in ovulatory disturbance.
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LH, FSH, TSH#} prolactin® commercial Kkits
(Diagnostic Products Corporation, Los Angeles, CA)
E o] £3le] immunoradiometric assayi 23319
T}, o5 Z} T B E9) sensitivity % intra-assay coef-
ficients of variation (]38} CV)3} inter-assay CVE
LH7} 0.15 IU/L, 1.2%%} 3.3%°)%l 3. FSHE 0.06



IU/L, 2.2%, 4.6%, TSH] 7-%- 0.03 WiU/mL, 3.0%,
6.0%, prolactin2 0.05 ng/mL, 4.3%, 6.5%°] 2t}

T3} E¢] F%+& commercial kits (Diagnostic Pro-
ducts Corporation, Los Angeles, CA)S A}-£3}o
radicimmunoassay 2 2733t on olE59 sen-
sitivity, intra-assay CV$} inter-assay CVE T2 7
%, 0.04 ng/ml, 6.4%} 10%°] Y1 B9 2% 8
pg/mL, 5.8%, 7.4%°] 3]t}

ADD, DS¢} inhibin®] %% % commercial kits
(ADD; Diagnostic Systems Laboratories, Inc. Webster,
Texas / DS; ICN Biomedicals, Inc. Costa Mesa, CA
/ inhibin; Peninsula Laboratories, Inc. Belmont, CA)
& ARg3la} radioimmunoassayE &4 515 om
sensitivity, intra-assay CV$} inter-assay CV ADD
7} 0.03 ng/mL, 4.3%<} 7.6%°] ] 1, DS+ 3.8 ng/
mL, 9.0%%} 9.5%°] ¢l o}
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I PCOTS A$ 17~3302 258 Z7sle Y
Tk JAjo] 49 et F Fiol o7 Fo
= 9. PCOF 43 % €AF7|7F 25U ~
354Atol 2 A ARl Aol 99 (21%)°l A
B3 8 o] 344 2 PCOT] 79%F A )
o 9AF77F ETE oA 34 F A
(ZAF7] 359 ~902) o] 2640 H
2 6709 o] FHAIUY o] 8dlgr}
HAF7I7F A3 PCOTY HFAH o] 284,
YA o] AL FurE PCOTo] 277412 Aol 7} gl
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o £23 Aol = gl (Table 1).

A4 MBFFIE 71 PCOTEF v ebAtel 7}
EFutd PCOTY 714 28 a7t A4 dx
o 714 28 FES Aot A FotR
7] Y&l 4zt 3 2R g v|udoh F
x4 l&F718 713 PCOT3Eol FSH,
TZ ADDe FZ& /93 Atel7l gller,
LHe] E% & PCOTAA 45+09 IULE T
(2205 TU/L)e] Bl fefstA S7kHo AU
o (p=0.02), inhibin®] FE% §28 Aol
ol x| gt PCOZlA 3.340.6 pg/tube2 ©lE
T (2.1£0.3 pg/tube)ol] W3] Z7F AE B}
@Al 7} EukE PCOTY AS AA dzd
o ®ls] LHe} inhibin FX=7F F8tA St o
9llem (p=0.001, 0.005) FSH, T & ADDS] &
T & w2t #9g Apojst it =, A

Table 1. Clinical Profile of the Study groups (N=55)

Control (N=12)

PCO

Eumenorrheic (N=9) Oligo-amenorrheic (N=34) p-value”
Age (yrs) 29.242.0 28.0+1.8 27.7£0.8 NS
Menarche (yrs) 1421403 15.0+0.7 14.7+0.2 NS
BMI 19.8+0.4 20.2+08 21.21+0.6 NS
Parity 0.7+0.2 03+02 0.5+0.1 NS
Infertility (No.) 0 4 6 NS

Mean +SE

NS, no significance, *, Wilcoxon-rank sum test, **, Chi-square test
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Figure 1. Comparison of the serum levels of gonadotropin in the three groups (N=55). Control (group I), Eu-
menorrheic PCO (group II), Oligo-amenorrheic PCO (group III).
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Figure 2. Comparison of the serum levels of androgen (T, ADD, DS) in the three groups (N=55). Control
(group I), Eu-menorrheic PCO (group IT), Oligo-amenorrheic PCO (group III).
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A ¢kor} inhibinxy =9 €% FSH 2 LHE =&
G ZFNA {8 FARAE AFE 5
R, F inhibin#} T o] 3%, A widF7]|&
7 PCOZAME ARge] fdent, waid
of 71 Fvt® PCOTol| A+ negative correlationo]
BEE A (Figure 4).
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Figure 3. Comparison of the serum levels of inhibin & E, in the three groups (N=55). Control (group I), Eu-
menortheic PCO (group II), Oligo-amenorrheic PC (group III).
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Figure 4. Conelation of serum inhibin and testosterone concentrations in oligo-amenorrheic (N=34) (A) and
eumenorrheic (N=9) (B) PCO.
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Figure 5. Correlation of serum LH and testosterone concentrations in oligo-amenorrheic (N=34) (A) and eu-

menorrheic (N=9) (B) PCO.

PCOQI ool vehlle 744, WEw 34y A
do] thFsta 2T v d4E VR o
Aolgte aEo] BF PCOY 94F/oivt W
A& JehE AL oYy £ F§dA
A A 71EE dFE] olH B AR ¥
ol A Z&54} PCOS 443 4363 99 (20.3%)7}
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H 312 Q1 ARl tishiA €27 vh= A9
b, 25394 PCOQY Aol A i@l &
gl Fo wE WEH A Ao]lE golBe A
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M x] (Tanabe ef al., 1990; Mizunuma et al, 1994;
Pigny et al., 1997), inhibinol] th g B4 o] AA A
HAtt 22, PCO Aol A /dai g5t vl wst
o} inhibiny %] xtol7} gloke EnEE Utk
(Falcone et al., 1991; Yamoto et al., 1993). o] &} gt
ApolE AAuitk PCO AA7|FE0] tham, &
3l inhibin =3 Y'Y = inhibin dimerE &4 8l
719 inhibin o-subunit® 3= AL 2 Pro
a-CE Z2R3E A5 T2 Foj7t o] BHx
Azkel dnE dEHOE ¥MIITIE oHE
Ao g YZdr

2. & o] A &=, inhibin o-subunit7} FSHel| tf gt
A zgo] gl Aoz gA U7l WE
(Robertson et al., 1995), Lambert-Messerilan %
(1994)37} nl A7 2 BETH G4 =7} & in-
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FEE A4 W@FIE AR PCOdA L B
Nz273 vwstd 73S EQa, WE
o7} FutE PCOA & Aol vl3]
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9] Z7le A E AYPHAM IS} JFHY &
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al., 1992; Pigny et al, 1997)0| ], o] = =& v &
Ao 7} FukE PCO{AJ 9] 4dE 7} inhibingA
o] Z7tE v dXug Al7|e] o] HAHI
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hibino] 4, EulEn] (Guidice et al, 1993;
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9] %7} LH ¥ inhibin®] o-subunit$} positive
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PCOSi A 9] A= LHS LH/FSHB] 2] 27}
E Holg Aoz &EA o (Yen, 1991
Franks, 1995; Soulez et al., 1996), ¥ A F %
@*‘Hﬂ%ﬂrﬂl AA Qo] PCOA & FAdzx

ol gl LHS LH/FSHH| 2] §2¢ £718 B
%i o]8]g LH/FSHE|& uighgeolr} Eukg
PCOA YA B L F71E Hog FA w7
£ 713 PCO g o Hl&] A2] 2u) o] }e] 717}
#&= 9 th Camina ¥ (1997)% #2312 PCOS!
4 w@dFrle JA 1549 oA wj gl st
FHE PCONA 2590 & Wiw3bs & uf kA )
o7l BWhE PCOA oA LHS o]n|gle
Z717 A Yo Basygl. o)e g Wl
& GoRHOl| ti3 H34=A] 9ig=e 712 LH
£ ¢} LHFSHY| 7L $7t8 e Ao 2 g4 9
21} (Yen, 1991), ¥ &t o] 1 %7) of S0}
A HeA e WEA b oha, PCO A ol A
dF G 2o TR drEZNMOT A
HAY, F& PCOAA Y i EA3le o4
9 &ad¥rt nAdsE RPyEe sHEs
FSHe| =22 EE #u]8 ¢ 7] &
(Hillier et al, 1991), ¥ A2} oA HEo] )
FZel 7t BibE PCOAYNA E, 57 ¥k
4 o]l {2 FE&5u, F7ME Eo] sl &

£35td Fxg LHe| S5 71A & A (Lobo e
al, 1981)c.2 F=Ht}l agv, FA wg37]
E 714 PCONA A B ¥EE AT
3 Aozt GleWAME LH X9 LH/FSHH 7}
FRAAETED {84 F/H de S
I3 W PCOAA A H3¢x NAEY) Z
b7t @A) B Fvtell &3 Aol ofig), gty
o8 AR HatsAEe YA Ao =
A} (Rebar et al,, 1976)8}+= Fejol A Z7148 E;o]
ol & tl & EATIE 8o &3 Ao
g F=Z9r}

£ AFEF, PCOAA oA Fae] thdAd 3
e dxde e H’G}—’Fiﬂ o Ae LH 24 Z7}
(Tanabe et al, 1997y F-<] Ao xw YdEy, &
vl LHe 3w E«l LH# AL 24 (Raj-
aniemi, 1980)A17]111 X E 2L ¥ FA)A ¥
Fd I EEA Eug t=gAe] et
A)3£9] inhibin®u]E 2}= (Franchimont, 1981)%}
I inhibing A3 9] FSHEVIE <A 34
LH/FSHY| 9] 718 SR ZA o2 vjdgol &
z#stA =& Rojet 4Lt F, PCOA A

N @Al LHE7 AAo @ o] o,
23E 2719 ¥ ¥F2 Qs 2718
E;3} inhibine] FSHE] 4234 $4& A7)
Ad, BE ASARLZH He5A LH,
FSHE®) 279€ t8iA Az 4zEch

2 E

19963 39 2E 19974 8Y7kA] o2 7}A] F
A4 A (EY, €HEST, %@*W%%fé
E BEE HEYD &4 713 J9d =
ﬁ} AxE 45 58 ¢F d4o 8mm olou

GE7L 107 o] Eoln thE HEHI A Y
°1 %J_ﬂ G4 715G A E, nz2e
)l gl 85 dETes Hln 9

%717} FHA| R HAMFAE 713 A4 124

£ gdzyoes Asle ¥ inhibin ¥ LH, FSH

9} androgen (ADD, T, DS)8] 3 =& &%, vim gt
Az th& 3} 2t
B Az A4 wEFr]E 712 PCOT

(N=9)7to] FSH, T% ADD®] F=+= §9 3 3}o]
7} e}, LHe & PCOTFIA 451409
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