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Induction of Ovulation with Pulsatile LHRH in Anovulatory Women

Kaoru MASAOKA and Takahiro KUMASAKA :
Department of Obstetrics and Gynecology, Dokkyo University School of Medicine, Tochigi

#% LHRH %905 1B, #8)# (pulsatile) ik L1585 4% e+ v 7 CBEINE R & A
o, NROGRTHUEMAZEAL, BEAE 1A, SBREIIE (PCO) 24, BEME T ns sy
Gmmmﬁﬁﬁﬁﬁz%@%9%m%ﬁf%0,URH@I@&%%@%&Wg&Lt.KD@I%
LR Z &R 8 BRI TSI AR OB S CHIINBR I h, 141 EE L7z, BEIR#% @ progester-
one O ¥ — 7 {EA310ng/ml il D EAMBER L2 3 4 3 AL bt ie, Ehiiic LHRH D5 %
[EL7e 34 3 Aficiis s £ v ORBMET & &I AEMEK L7z, LHRH o pulsatile 7y 5
(% PCO % PRL MAE% &b 7 MBINMEDBRBICER CH D L E 2 b, ¥7, IR, Dy, &
EHMERF &\ ) — B OBBA—F L LHRH 5 Fieffbhi, & DFER BN B DT I T
SEMEAT v g FOTFEMEL XA AD feedback NEBE L BEE 5D T3 = & BRBELCWS,

Synopsis Nine anovulatory patients were treated by administeting pulsatile LHRH (2-20g, i.v. at 90 min
intervals) for 15-58 days. These patients consisted of 4 women with hypothalamic amenorrhea, one women
with oligomenorrhea, 2 women with polycystic ovarian disease (PCOD) and 2 women with hyper-
prolactinemic amenorrhea. Four of them were involuntarily infertile. The pulsatile LHRH ‘therapy
induced follicular maturation and ovulation, as evidenced by increased plasma estradiol levels followed by
- a midcycle LH surge and subsequent rise in plasma progesterone (P) levels, in 8 of the 9 patients. One
patient with PCOD failed to ovulate. All of 11 treatment cycles were ovulatory in the 8 patients. A
maximal P level of below 10ng/ml was seen in 3 of the 11 induced ovulatory cycles, indicating corpus luteum
insufficiency. Luteolysis occurred soon after discontinuing the pulsatile LHRH administration at the mid
—to late luteal phase in 3 ovulatory cycles. One of the 4 infertile women became pregnant. The results
indicate that chronic pulsatile administration of LHRH is useful in inducing ovulation not only in hypoth-
alamic amenorrhea, but also in PCOD and hyperprolactinemic amenorrhea. They also suggest that
although a possible augmentation of the hypothalamic LHRH release at the preovulatory phase cannot be
denied, a series of endocrine events during the human menstrual cycle may be regulated by the feedback
action of the ovarian signals on the pituitary under a fixed input ‘of the hypothalamic LHRH.
Key words: LHRH - Pulsatile administration * Induction of ovulation * Hypothalamic and hyper-
prolactinemic amenorrhea * Polycystic ovarian disease
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BRADLTFTLIMREDO VL DTl ho
FedDIND = BT, SR b DS LHRH
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WHIR LB LIC LD EEX DRD, ¥
7o Gn &M o 58y LHRH analogue ® Fus 5
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555 LBNERINRE TS & L 97% EHEE S
DIZINTWD, ZhbOEEIIIFARE, B
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CHBHEERBETRELT S, 20X 5 RBR
cES X, BOREECK 4 E Ci pulsatile 7s LHRH
BENRZ LN, BhBENEIREI LT
zonanez)  KIFCIRIEARSIOMENRD B, &
H, 2% KEOEHINEE T Z OFELRS,
BUVHEIIR 2 B0 THRET 5.
MR FE

R T RE AR AP, BEARLA, %
RIS (PCO) 261, HEMERET v 7 FYV
(PRL) MEMGREBZ2HIOFTIBENRE
L., —hboBEOER, &AKIR, HRE
e & € VB E LHRH (100zg) 7 A b
DREBRIIE1OBY TH B, BRRTHMERAZED
W13 Gn O ERE R X O LHRH &3 5 K6
NEERLLRRETL TR, XESHETE
KIEEOHEE LW &, EAROHFR L LTHE
BREL LB A L U ASNEESh A L £
% O criteria!®2?Vic X > 7z, PCO ik LH/FSH
Ho7ig, LHRH w335 LH OBFNG, M+
At.androstenedione (A*-A) 2E{H, W{IJIRE
BT & b2k L, B PRLMED 2 4l
it L 2 Eo2mm BB ¥ BEE, CT A%+ v
CTFERARE D bl Fod R (N

HEREE36% 6 5

EPRLIGE & ZW L, BMREARZD L2
~ 3 7 B A cmBIM B A RD e, KRR
R4S o I estradiol (E,) (%190pg/ml & &{E
T Hoto. 4B 8 4 D progesterone (P) AR I
X AMEHMmE MM, HH, SS, RS. 44
Z iz, Clomid 100mg 5 B 5T S.T. %
B\~ TEEIR L 7 hyo iz, LHRH o 528 A/
FIEGWE A v 7 (Zyklomat ; 7 X 6X 3cm, 140g, Fer-
ring #, T HEEBOEIC E oL MICERE
g, FBWECEHNBRCRELCR) =F Vv
Veh T —F AEELTITON, Zyklomat (L= v
va— & — X 0905 1 HEEE L, 50ul ©
B NTRETH A, 1EOEAEN2~20ug &
75 X 5 LHRH (BLZ8ES X OF—H1E) B
AL, HT—FAROMBRERS IED 7= D~
Y V2 000B A A WIS N 2 7o, FILGER $ ¢
2fR B ic B A 3k X, Zyklomat O {EEHE B
Ao, —MoBETILBEEYEYE (Aloka
210F) IR RE LB K oM/ B L
fo. BEREEAY FOEEFLHFERC
FRER ot Lk, ABSITRICE D HE
Thh, BIRAEEEDORPHEORERXI0B BT
F—F AR5 LBk T & e, M LH,

%1 Pretreatment plasma hormones levels and gonadotropin response to iv 100xg of LHRH

in 9 patients with secondary amenorrhea.

Duration of Pretreatment basal level Response to 100g LHRH Type of
Subject Age | amenorrhea LH FSH PRL E: A LH FSH amenorrhea
(yrs) (months) | (mIU/m}) | mIU/ml)| (ng/ml) (pg/ml) | (ng/ml) | (mIU/ml) (mIU/ml)
Patients
N.M. 25 12 7 8 6 33.7 0.8 64 27 Hypothalamic
S. M. 19 8 10 9 10 30.5 0.7 52 16 Hypothalamic
M. M. 18 6 15 11 12 67.6 1.2 45 15 Hypothalamic
M. K. 17 11 21 13 12 24.2 1.5 210 35 Hypothalamic
S.T. 24 — 44 12 16 190.0 1.9 180 26 Oligomenorrhea
H. H. 23 22 54 12 15 65.8 5.7 370 23 PCOD**
S. S. 28 30 48 10 13 94.6 4.9 240 19 PCOD
R. S. 25 19 15 9 60 62.5 1.4 41 12 IHP***
Y. I. 33 96 16 18 150 34.6 1.8 140 50 IHP
Normal women (n=28)*
Mean 26.1 15.8 10.7 12.6 92.8 1.5 126.4 26.6
SE 1.4 1.6 0.7 1.4 12.4 0.2 13.1 2.1
Range | (22~32) (10~23) | (8~14) | (9~19) |(66~160)|(0.8~2.0)| (75~180) (20~37)

* Mid-follicular phase.
** Polycystic ovarian disease.
+** Jdiopathic hyperprolactinemia.
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FSH, PRL, E,, P, HCG D BIEEXE—5 oA 7 1
v b =70, A*A ORIFEL Wien Laboratories
CkE) © RIA kit Tffok., £&kitd CV. ik
intra-assay 5~10%, inter-assay 7~13%T 5"
7z,
B & :
BENM. (K1) R\, HRK162cm, FEAY
kg “CHY 1 4 RIIC10kg OKERA I HR & /s b
AR BT LI LEIRBEATH S, Gn o
HEPEEME <, LHRH 7 2 F ORI b EHRA
HoNB LEMTH DR, hixigkiy 72 LHRH
BWRED D 2 RN TEEDO IR FHFEL
ebn LB, BFSM, MM. CTLEEETH
e, 4287z H5ug  LHRH #9054 1<
BELCHER, 2RPCBIngERIh, &S5
BHAA24REHBICIE Gn OB EF L L LI E,
REHCHEML, 5 BRI EDE -7 L POE
Bl ERwcfE>C LH surge BB L7, BEII%
Pi310ng/ml ## 2 CHEIO L 7225, 15B OB
o, ARCBT LA, £2 BIEiiio 9
H2rbI0BEEHrFTCHT—FADHERLD
LHRH o #5203 —Fhir S hic, D7 Gn,
EfEI3E T L2t 5 mBI%E S /< LH

1E P i

939

surge PHBE LI L7z, 2BABEOPOY —2
324ng/ml & 1 AR X v o & iy, HEEH
D10H Bww LHRH o# &5 % 1EL 7z & & A Gn,
E,, PUABETLARSRIER L, BEESM.
(M 2)RAEFEREOBANFR & 2 bR AHEK
THHEARTHS, ZOEH T LH surge H
HEcwrwl2BEZ2EL, EXIMRBo8End ik
HIERIR T H o7, HRBKME LH, FSH REE e
DHERC EF Ui, 20 E, 08I/t L
C FSH ZBEIVER D surge i Te 3 THHEL L 72 23,

LH GBEEs R ESEIT - £ % surge ~EBFT L
7o, BEOR#E O LH & <12 FSH IRzl ~YE
EChote, POr,ai315~20ng/ml icZE L 7=
2, BEXHo 8 AEiw LHRH #&5%hik+5% &
BIOREGIEE U s = v ETEERIETL
ARENFEFE LI, BE MM (K3) BHENE,
SWDRIENIE 1 BEARTH O, BEEEG
HOIIREVIEAE T 6 B Hizl,000pg/ml i
T5E0v—7 L BEEKBE CEZ2. 4cm D
largggsnk, E,Lov—2 L —%L<CTLH
surge 2MHE L, eI Pi310ng/ml ## 2 %
ERABRUI15BEOEE OB A BB
Lic, BE MK (H4) 39 1 EHMrbERRL

K1 BBT chart and plasma hormones levels during pulsatile LHRH administra-
tion in a patient, N.M. with hypothalamic amenorrhea.
. B g LHRH IV every 90 min _N.M. 25 yrs
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X 2 BBT chart, plasma hormones levels and
follicular diameter (FD) during pulsatile LHRH
administration in a patient, S.M. with hypoth-
alamic amenorrhea.

5 #g LHRH 1V every 90 min S.M. 19 yrs
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X3 BBT chart, plasma hormones levels and
follicular diameter (FD) during pulsatile admin-
istration in a patient, M.M. with hypothalamic
amenorrhea.

5 g LHRH IV every 90 min M.M. 18 yrs
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4 BBT chart and plasma hormones leves dur-
ing pulsatile LHRH administration in a patient,
M.K. with hypothalamic amenorrhea.

M.K. 17 yrs

2 g LHRH IV every 90 min

BBT (C)

L]

FSH (mlU/ml) o—0

LH (mlU/mi}

E2 (pg/ml) &
P (ng/ml) o—o0

LH, FSH (i U 72 LH/FSH 2 8
ZRU., 6 HERELH B OC4MmMIU/ml o
surge /s L, BEEHEEO B, BETH 5 Diext
LPDOY —27136.8ng/ml S{ERMETH D, B
BETR4 (p<10ng/ml) #RLTc,

BRI PCO &2 LcE¥E HH. (K5) T
2 LHRH o 1 B 5 8%#20ug L Lk, Zo&ks
EORBF B BRI otz K5Ik
LHRH © 1 El® pulse 123" % Gn O FijfHE & 15
SMEYHERABELCLDOTH S, LH X20ug ®
pulse IZxt LgE < SIS L, 24BFRIBIC T EBEE N
200mIU/ml BB B& Lichd, % 03I EEp(E,
RIGE SER LI, LAL 9 HBEDD b E,0
FREHEOSTHBORIGSEML, 128 Bic 2z
{E73100mIU/ml %# % 5 LH surge 23 B L7z,
BBT ®» L& LB HERE S e #8k LHRH
Dhvi> i HCG % 2 E# 5 L7z, RERBIMR43H
B IR GBI 7e b, FRE BB T GS
DRER I NI, #ERIERE 6 E & 5 H CIRE LT,

& PRL MFEDEE RS. (K 6)1c2ug L5ug ®
5% 5158 H T2 7, WwERTIO PRL E1360ng/
ml B E T Horh, LHRH #55413100ng/ml 7
B bR L, EFIEBEBORIECET L,
E, o#imitE PRL MEIC d 23 b T ERTH
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K5 BBT chart and plasma hormones levels during pulsatile LHRH administra-
tion in a patient, H.H. with PCOD.
20 12 LHRH IV every 90 min Be H.H. 23 yrs
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X6 BBT chart and plasma hormones levels during pulsatile LHRH administra-
tion in a patient, R.S. with hyperprolactinemic amenorrhea.
5 1g LHRH IV every 90 min R.S. 25 yrs
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K7 BBT chart, plasma hormones levels and follicular diameter (FD) during
pulsatile LHRH administration in a patient, Y.I. with hyperprolactinemic
amenorrhea.

10 #g LHRH IV every 90 min Y.i. 33 yrs

5 g LHRH 1V every 90 min
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% 2 Results of the chronic pulsatile LHRH administration therapy in 9 patients
with secondary amenorrhea.

Dose of Treatment Preovulatory Midcycle peak F OIE cular Luteal phase
Subject | [HRH | length | peak of E; LH FSH length Max level Length
(pg/90min) | (days) (pg/ml) (mIU/ml) | (mIU/ml) | (days) | Ex(pg/ml) | P (ng/ml) | (days)
N.M. 5 42% 1361 170 23 6 2125 11 15
1512 71 17 12 642 24 o1
S.M. 5 20 683 80 22 12 516 20 10**
M. M. 5 26 1066 160 35 7 727 13 15
M. K. 2 18 751 140 32 7 932 6.8 11+
S.T. 5 22 287 61 13 17 563 4.6 13***
H. H. 20 15 498 110 21 12 Pregnancy***
S.S. 5 I
R. S. 2 29 855 50 10 12 588 3.2 5
29 712 46 10 19 533 10 17%%*
Y. I. 5 28 605 45 17 9 809 17 19%**
10 21 699 57 18 12 636 48 15%**

* Two consecutive treatment courses.
** LHRH treatment was discontinued during the luteal phase.
*#* HCG was administered after presumed ovulation.
##+x Follicular maturation and ovulation were not seen.

fE1310ng/ml cHE I N/, AL L & PRL M s> PRL B 13200ng/ml Ll ko B {E % ##t L /e
FEoBREYL (X7) el rznthbug &£10ug =d b B3, E,oe— 2 & LH surge(8 HE
ZEP2 R, 9RMEE L, ZOEMTLIERS L40B B HHEL, BEWEMBERC X Y Ilo
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B8 Ultrasound record of ovarian follicular growth during pulsatile LHRH
administration in three patients (S.M., M:M. and Y.I.).
B: bladder, U: uterus, F: follicle, CL : corpus luteum.

HA & BRI DR NN ERE S Ltz L LBIHER
L Rt LH surge 1% 2 B#I & % 50mIU/ml #iiss
L HEBREETH oK., F1 AP TCRBI®O P
EAR O 8 B Bizl0ng/ml icE LA, BBT
b4 EEBAEMEL, BEABERE bR
feo T HCG % HfB UIEIR 2 i L. 5 2 B
TR 1 EREEY10ug CHEE L L 25, FEY
D 3HBTCHEILPIXl4ng/ml ¢ EBETH DI
b 2hv 53 BBT 0E T bhi e, HCG
DB Yo%, PEIZES48ng/ml ¢ LEE
L, BEEEIEZEL RE I Wi bV RIEIRI 3
BB T, '

X 8 BN, BMERBERCCIRRE

BEPBETHZLOTELIFERRLI, T
b BEIBRG o PP BE B AR 132, 5em B © R B
fasEx bhte, DEDIFIIREHOREY % &
»5HE, Pov—7E»Sng/ml UL ExBEIR &%
2 57bW, 8 I BEIN S HERE 7o\ LHERR
Ehic (E2)., Bl ciEL#% LHRH o5
BRI EHIL 4B ThH o, Po e — 7 E10
ng/ml K& BHEEERE L T5 &, HCGHtH
Bix&te 8 GIIIARF 34 3 Blic o h 2D
fo. BESEE 4 PRI 1 flch o7, LHRH %
2 A</ E L 3B ClFEEEOHEMDOE
BLHH50, 2RAMEBOHNEFEREIREL
NAHEEND DT,
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x =
LHRH i< X %383 O BRIFE F 1L 03 2 7 fil
Blegolc ik kOBERE, FoHk5Ek, #HEEN
JEEBE LD TH ORI D EELLND, DO
b, &0 LHRH % 1 BIHFE L2 Tl—8
WD Gn 7ML B LRV T, FEi oW
PRETHY TCRKERX1H2~3EEETS L
23010 T HRH @ long-acting analogue % # H #
S350 L oENRA LRI, LiL, Thb
D F k. LHRH-Gn 4 A3 A 3F pulsatile 7o #Es
THHNTWBEEWIERIVEERTZ2HDT
Ho, Fhnit LHRH Aoz Hx+ociEL
BHLCRES 2k EEZONDL, —7F,
LHRH Z#4AEH e lE ) X 2> TRE L, BE
Ii% 3EFT 5 402 Knobil —JR2D 4 it X %
ERERICESLDTHS, HOHIRKTEHE
B L, LHRH 0 EA R T2 CHER I I
6054 1c6pug © LHRH % &8 USRIt B % 5
HT LI LR LTWA®, ¥, LHRH X Z
O X 51 pulsatile K55 % & Gn 75 W% R #
L1852, #Eifric infusion L& s 2o
< gonadotroph DBz MK T L (down-regula-
tion), Gn oW TE VW EHFEFL T
50 hboEREBRKERIE D LHRH © pul-
satile 7z input ® T C T B A—INERIHEEL O
feedback B X b BEIRME AEAZRE T 5. 2)
E,® negative ¥ X 0% positive feedback (% T &
v XA CcHEBET 5, 3) LH surge © B X
Sy b Thbhhd L 57 LHRH W ITE Y% &
CKhEE LR, oEDRERBLTWS,
Knobil ® & @ # # 1X1980F R 1w A > T B &
Leyendecker et al. i X » BRRIGAH &, LHRH
DHWAE AT 5 EHINEBE 8 LT 64D
BEOR & 2 B OIEPRICETI LT\ %199 S8, #3E
LORWICERRA Y T LD LIS DT,
pulse interval 0T IZEREI N T A, L LXK
BTl Ao sEE A EThbh T
PSR L B NEYTH B, i 1 EEREE
REEL— (FTFREEN) oW Th EIEHE
T TR,
SEIOHFEFICH BT Gn O—RI I EE) <

HEREE36% 6 5

2 —VvEBEHTLEUTOML THA,

1) #5BAth24RE %1 LH, FSH (X —@ ki k-
AL, ot LH 3BE LR %60 %05, FSH &
E,» EF it U TR IV o surge i Ty id TE
T35.2) LHsurge (3 E,ov—27 L POBRE |
F (1~2ng/mD) —F L CHE, 3) BEOP
O R LH, FSH 3R L, P oK TIckE
DT FSH B ERAZBET S, 0L 5—FED
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