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A New Medical Therapy for Infertility with Ovulation Disorder
Yuusuke MINAGAWA

Department of Obstetrics & Gynecology,
Kido Hospital, Niigata.

Recently, ovulation induction drugs have been widely used not only for the treat-
ment of ovulatory disorders, but for the retrieval of multiple oocytes in the assisted
reproductive technology (ART). In the polycystic ovary syndrome (PCOS), the major
cause of ovulatory disorder, high ovutation rate can be achieved by the ovulation induc-
tion, however, pregnancy rate is not always satisfactory because of relatively low im-
plantation rate. Furthermore, there exist two serious side-effects, namely, ovarian-
hyperstimulation syndrome (OHSS) and multiple gestation in the ovulation induction
for PCOS.

Some authors have reported the new ovulation induction protocols ensuring low fre-
quency of these side effects. Gonadotropin step down method and gonadotropin releas-
ing hormone (GnRH) pulsatile administration may be suitable for this purpose.
Laparoscopic surgery for PCOS is also reported to be a safety and useful tool because
it generates adequate hormonal milieu and high pregnancy rate without using much
gonadotropins.

For the ovulation induction in ART, the existance of so-called “poor responder” is
one of the difficult problems. To overcome it, some new attempts including GnRH
short protocol and combined growth hormone (GH) therapy have been performed, how-
ever, their efficacy on the improvement of pregnancy rate is not yet elucidated.

More recently, attention has been directed to the relationship between the use of
ovulation induction drugs and the occurrence of ovarian cancer. Careful observation for
the gonadotropin users will be required to the phisician participating in infertility

treatment.
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1978 #£ % ET Patric Steptoe, Professor Robert
Edowards SIZX o> THIIL, RO “test tube”
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HERIFE, 100 T8z 5L 0wbhTwd, REERK
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THIREE LK & 2 E HO V5. NMEEEIIY=2
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BEIHE LB SN EEFEE Ly Bbhs,
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ADE,, PEHERFERNE LT, LVFRESHES
H 57O BHIEREA B INREHEATb S LD
o T&7, Thbhb, BHIREEICH L TiThh bk
WER L, EHEZBEM (Assisted Reproductive
Technology : ART) O¥ELHO I HIZ{Thbh b
SREERIBE 2OOBEFMFEVGTOLND LHIlLoTE
7z,

Fl CERZFC L5, MEOERTLLIAERER-
Twa., Thbt, SEROBEE, 7Y T4 -0
BIF L2 PHBER S5 L HME LTWADIZH
LT, 938 - BBRETIE, BELEBs L <
REBILEHHELTYS,
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DINBENEH TH D, PCOS OHEIFEREHEICIE
HERE L FRERE,»H 5.

1) 70371 8%

TEFFFETIHES, 70372 VRESE—ER
&7, Clomid 50 mg/day, 5HE#H5 496G
o (F3). ZOHIREERITICB VT 611 %, HiF

12.2 %, WEEI.8%YTHLLEHEENLTWE,
7037 x MRESHENE VBRI OSHRRAYE
WHEEE, 7037 ORI A PO UERIC L
LEEWMEOER - BIEL, FENERER£IZLS
FEREELTHINCRIZTEAZ ESBEHEI N TV 5.

2) 70371 +HEEE

037z OFOBEERREERCN L TIA b
oy o, FERBRERASIMLTIYAY -7 i
HrERALN TS,

F7: PCOS »"NAWHERE LTb OB 7 F
YIERR, &7 v Fey riEC LTI eESs ) S
Y (3= FN) R, AFUAL K (FLFZv) - A
HESGZEVHEHESNS (B 3). FHEEICL 22D
5%, Clomid 150 mg/day, 5 HE#ESFCTHEL T
P EWHER, HEEH 500 6 » H #E THIE
B L VI A, BB EEEE step up T
ELEZOLND,

3) drrhoEHEE

yua37xryERO PCOS I L, step up L7
PERERE L LTRB NG EEETHSL, TFFho
Y ikid, FSH (EHE AT AMREMARBRD I
FFroEy (hMG) %5 LCMBEORELRL,
—EDKESIIEIRE LS LH Rz AET AL
MEEMTF F oYY (hCG) 285 L CHIN %5
BT LEFEETHS (B 4). hMG BAWCE LH @
EEREORL LEMEENHAEL, pure FSH b E5E
SNz, IFF oY B PEIREE I L TR T
A GHEHERETH Y, PCOS 1281 5 HE5I®R 1169
~83%, HIRFIZ34.2%, MEFRII2AN B THL, &
WHESREE & IR A A T A ARERED, 35.9~25.9%
@ OHSS ORERE, 24.4%OEBIFIERFGHES
NTHEH, KELHEMEL LTHY EFshTwvwa,

OHSS :EMETRICSH T LR EPHE L OTF F T
U REOTRE L TERSNTEL, BNIZERE
DEEE 1~ 2HOBENOREE - H¥IB L F OHSS @
E#THS.

4) GnRHa-FSH #&
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aysE, mTUSF VESERTHSL EERT
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Glomiphen (mg)
BEE  (um) 13
406 W 50001V E EEN
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COEALEFEE L -E T GnRHa 2 AL AAS
FSH #5 % Btt+ 5. WlaErR4ero8H FSH %
5L, BEIMAEDY 18mm WELLZEEALT
GnRHa ##11E L, hCG5000~10,0001U #%&5i24& 9
B ELCE DL DOTHSL (R 5). 1988FET A AT
BEISNILFEERIICBVT, RETBOTHHRER
ETHY, BE1~ BB TSR D EHEATY
A, BRCcaF Fro¥ o BER I UFOREBEEICB
W, HRETICE S 2o 8GN PCOS FIE 13641
AR ARELZERL, 76 8 AWM CIEERBML, £0
TRTHEHEL ~ 2 AP LNOERETH- - (K 6).
FOMERIZEE L9571 % THD, A PCOS
W5 L TR THRGERETH D 2 E SRS M.
Ld L, SR8 A 3MOMEE (37.56%) &£ 28D
TLEE (25.0 %, 1Blid¥uiEsisk X 320), R&EEL LD
OHSS X 8 E#i 661 (75.0%), W1H (12.5%)
VEETH7:. BOTHDLEFRETHLY, T0%
JA% - OHSS B4AFIE, EMIIEMELERLE
HEETS.

5) GnRHa—flare up %&i*

BREB3IARALY) T F oy (FSH/AMG)
CCHHRSEREAMAL, IRE 18~20mm (5FE L7
BT GnRHa 300 ngx 30, 1 HMMEHL,
GnRHa ®%7:57 flare up HRIZ X h BER 2R #
FET5L0THD (B 5). REX hCG 2R L%
Wiz OHSS OFA R TE 200, FiRHO
FHPRRHBETH L L, FHETROBELTFHTE
WL ERHEBEL, SHITROBESROEDNL L E
&, ZUEBOBRBRPESLELLRLILbH5.

6) Step down &

7) FSH—fixed dose &

8) FSH-—step up &

B5EE (A7) 0kL) YV THED, SIRTEE BE
TAHEFEIMICE < 2 RIPRE - 3 RIM O IR EILL
BoBBZEFRAZ Li2E D, 2~ 3HEB DI % HEH
LEROTEES+FHETEXS. (A 8) 2L4E fixed
dose ¥ step up #TIE, 2K - 3RS ENFE
NEBFBTAHDI0 L, step down HTIL 2 KM LLE
ORISR Sh, BE—JROLDEELEED
HEEYH L EE L OND.

9) hMG Pulse &%

(B9 oX)LRBESHECIVERISNDY, LHE
. OHSS BAF L I ST,

BBT /

-7 -5 XX XX § 10 15 20
hMG-hEG BEK

MG (1U) EBoBEE

BRAAE (wm) 18

BNhCE 500000 CI5 o4« FR [25ng | ] ]
FSH-hG6 B

FSH (1U) #BorfEH

BBEE (on) 18

BNCG 500010 [CJAF T4« 74 126mg
K6 IFZ DS 105
SRR Z 18mu. BReP EZ= 40ng/ml, LHZ15mlU/ml

B O

B4 hMG/FSH-hCG Hi&

BBT /

-7 -5 XX XX § i} 15 20
6nRHa-FSH Bk

! GnRHa 900 wmg/Day

FSH (1U) 1501U/Bay

BRRAE (mm) 18

HMENG6 500010 [ A -5 126ng B [
GnRHa-flare upfEsh

FSH (1U) 1501U/Day
GoRHa  (© :300 ug x3 @ 18) © ]

B5 PCOS!IZx¥T 285X

10) FSH—GnRH pulse &% ( 9)

MRS HH XD FSHI150 Hidks L, BRI
Z 1lmm (ELAEAT, 8% GnRH (eR2 54
¥) 20 pg/120 min ZHEHA I =K T HVCHA
BETFHSIZUDEZ L. BEEIMRED 18mm LLEIC
#EL/EAT hCG 5000 Mz s LI FERT 5.
HEBRTA S hCG 3000 Bz 2 BRI 5§45, FSH &
GnRH pulse &5 2 #Aadber I Ei2L b, THEHL
—BIRRDEEE T 4 — RNy 2 BHESEN SR T, BB
faitkiio FSH BEX L VMREICETAZEIZLD,
£ 5PN OHSS RBAEFH#BEME LTWA.

FEL WL OO BEREOHRLEEGHEY (T
10) \CHB LA RN FHO-OICIRE IR L
) FSH—GnRH pulse ###% & FSH—step down
ENENTWS, OHSS BAXKLFEL 2 MESENRT
V1578, FSH—GnRH pulse BEIIBITLEEE 0 %,
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Buserelin #EIA FHHT R,

FEBI | RE | SEIREE | BRSO % 4T @ M Hpmciay hMG A & RMG YD # 2 OHSS G
LH/FSH |Total T| PAM
Kaufmann #6iE 248 B S1SHE> SWIM UP AIH
Yool | 58 10:0-1-0| PCOS | Clomiphene Y T BHESY | eaxTy (mga | FEME 2 mm | Grager _
LEHER () 900 g/ H H. E. 80ng/ml (1) i
MRS TR B B <14 HE> . T
e , % - SWIM UP AIH
KB | 84 |0-0-00| poos | ClomiphenethCGREE 1403/ 61| 0.5 [3HBLY |kaixy (R)9A | LEFR 22 mm (-)
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- A _ <21H B> SWIM UP AIH
Koo | 80 |10-1-1) Pcos () 5.8/6.5 | 6.0 |0BBLD|ZZNT /0P S0A | e 18 mm | Gradel !
9001 g/H i H. E. 80ng/ml (1) BR5—~Ab
CC—HCGX 3
— CC~HMG—HCG X 1 ‘ AR _ <13AH> PERCOLL AIH
30 | 48 [0-0-1-0 PCOS |CC—HCG—AIHX2—Ab | 11.0/6.3 | 2.8 |2HHEY | 7xhF/—LP 124 | ZHSME 33 mm | Gradel W
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OHSS FAFE 0%, H—HRINZE80% ITEEICMET 5.
11) PCOS (Ix47 3 FifidE
GnRHa 23%5e3NALHE, 703 7 v ESHIR

-7 -5 XX XX 5 1 15 20 :
FSH-step down 35 hMG EZBICR LCRMBEFMiZ LT, I3 a8
FSH (1U) 37.5 WA AT Sz, 1989 £E X W BB T bo
1 150 75 THEGEFRIMTbh A X124 b, ERSIE, B
et 0 e BB, WSSO SNL. ZOHL—F— OFH
hGe (1U) 50001V im E EER . T = Ot -
FSH-tixed doseik B2 & D L —H —F multiple puncture 251745
FSH (1) kI ickY, BFE PCOS \TH A FAMEDEI L %5
SBRIE (sm) 18 TWa, BFRLEERT (A1) 0L ) THE.
866 (1Y 500010 i .
FSHi-step up ;ﬁ“ ) 000ty i  ERE L —#—TF multiple puncture (&, RIS (2K
FSH (1U) J LTH4A30~50T 0 KEH % T35, FOHMIE
| PREAEETICEET 2/ EREENTLZ L1k D,
”’MU‘“’ I8 BIA O ONEEEHHNT A0S, RS
106 50001V i
0 pw in HOREE ) PCOS OWAWHERTHDEIA bR
M7 ZFFruérs5sEoTx
BB1 /
-1 -5 X XXX 5 10 15 20
P step down Wik fixed dose B step up §% WM BB SE
n hMG puise [15010/0 9.41U/1_50 sg
&2 % 2 ].]. mEE (sm) 18
" hes (1) E EEBE
10 R A 10 :f_:::: FSH-GnRHERBHROHR S5 35
- 3 X0 FSH (10) 15010
ol . ol ‘ i . ?E‘:f‘fgs GrRH pulse ERYSA Y 2l]u!/2hsa
SRISNS  SPRSNS RN GRraNA BEE SRt p<0.0l BRIAEE (mm) 1 13
hRf X PR &0 L2 IS ]
hee (IU) (EE50001U. [J30001U) B O OO
X8 FSH &fEKxSHIIB 2RI HLIECINRE GRRHIZBN AR S5 35
EOB (A, 1995) GaRH pulse [ GaRH 20w o/B1/2b. 3¢ |
he6 (I1U) (CJ300010) Oooag

ov(sp.ovulation)

M9 ZIFFroErsgEoTk

10 FEHRFEREOHR & AIHE

SEBIR HEIRE HRE ZMFE OHSS R4AE REIMH H-—Hips

FSH Bk

(FE 1995) 36 94.1 18.8 - 25.0 3.9+15 0
hMG 7%V R #ik

(A 1995) 36 90.2 17.7 13.8 48 3.4+23 0
FSH—GnRH 7%V A#E

(5B 1995) 18 89.7 22.2 0 0 1.3£0.6 80
FSH—Step down —

(REHIK 1995) 67 91.0 22.4 13.3 7.2 1.8+1.2
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11 SVEHEERBIHESN - R (%)

HEgpse iR

BER T0~94 33~69
punch biopsy 86 57
L—H%— COq ! 56

YAG 70~173 36~50
cupsule resection 56 43

12 AR ERETTROEL (4F)

A 3
LH (mlU/ml 7.27 5.31
FSH (mlU/ml) 6.12 6.14
LH/TSH 1.19 0.86
E: (pg/ml) 290.7 128.5
Eg (pg/ml) 60.6 60.5
E1/Eq 4.80 2.12

HekEL, BI&HRCTHE LH IE - &7 > Fo¥rm
FEDHEXN TS (B 12). 1SRN BV CTRA#RE
#4772 PCOS BT 5 FMutk ok v & v % LB
BMEfL-b0THb, Mith, LH BT L hHELT
w/r LH/FSH WATEEL, TA SV 4 — VA%
OFFLA PO CEMWETL, BE1/E BT T2
(B 13). 2 X MEFHHH%, 18mm Lol EIcE
iz rolzb oo, B CICE LT iy
ORZAEERY, EFIB - ERHE b2 OHSS %4
IR L, 12 Grade MOESE OHSS O RAEIT %2
Noiz.

O 4REFEFEM (ART) (26 SIREHFK

1) 5N SEH—EBE (IVF—ET) (& 55084
P-4

IVF—ET (2B 50 EMBTIE, FAFICHE LK
PN TCELZHEIECAPTLILEZENE LTV,
IVF—ET BH#a4#, BAMERSHL/ oI 7V EHY
THbh:, IFF PO ERIZE DS ORMIPHS
ENT&2 L5 %ho7. LA L, GnRHa #fH &
5T TIEHRIFANCERD LH ¥— 212k ) HERke
Zh, B EYy B MIEAEZENH o/, GnRHa
OWHEEHII LH Y—UREA 23 %b,
F v v EVIEREMICEA L.

B 13 Aseifmak ozt (HH)
LI IRCEE S Hil %

BRI A+ 07
TN oY R R '

OHSS 4% (Gn RHa fFHEMIZ R, $<ToT+ F bl s El)

47.1 (%)

fEBIB OHSS 50.0 31.3
H f£ OHSS 6.3 0
BEI% OHSS 20.2 15.8
B 4 OHSS 1.2 0(%)
JF F o riksa (/) 683.9 501
18 mm ELEgRRa L (B/EH) 2.0 2.2
BRT /
-7 -5 XX XX § 10 15 20
[ 5oRHa 500w 4/Day ]
purefSH 22510 [AAAA OR ET
hMG 1501V @
hC6  ER100001V 30001V ] Oo0ooao

14 IVF—ET 28T 28055

LUl IVF—ET b, BHEEOL SI\TERT 2%
RSB E 2 0, 2RI BVTREER SEURICT
ZEVHIHLELENSNAEIZLY, TFF Ry
OFHBEOBRMEOERICH S, —KHIIE (E 14)
D& B FETIRME LT .

2) Low Responder (Z37 % BREEHI

L, ART #1179 $NTORMR TINEMEIHT 5
Low Responder OFENHEEL 2-oTnd, BED
GREHB AT > T 1 ~ 2EOBRREE LrRoRwvd
D% Low Responder &\>9. Low Responder I
FLTHENE TS F b o¥ s ofRESEMThI,
HALETX, GnRHa @ flare up 2/ £ % FH L CHHE
F T A EBES XS 45 Short Proteol
%, $5H\iE, down regulation %FIH L THEET
FRFOEYPRTT25ET4W Lk GnRHa #1#
B L7, MENSMEZEKHYTS Ultra Long Protcol
BHVBLATWS (F15). ThoDFEICHLTLE
BRIBOEWEIE, TFF oy FEET CaRE
ZRETHIEFHLATWAREFVEY (GH) %
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Low Responder (C%§ 2 HEOASE SR

1) FSH/hMG fEEiRE
2) Short protcol (GaRHaMflare vpdh P % FIH)

BBT /

X XXX b 0 15 20
GnRHa 800 ug/Day
FSH 300-1501U/Day
BREAE (wm) 18

heG  WE50001U, [J20001U R 0000
3) Ultra tong protcol{down requiationtC kY NEMGETFIFS.)
AWLLEGaRHa % (8, AIRMEGET £ & TFSH #5854,

E 15 IVF—ET 2874 Low Responder {243 5

BERER R
BAT /
-7 -4 XX XX § i} 15 20
SrsbOEY GH Aim TE
WMG 24 im AAAAAAAAL
WG 50001V | |

6H T+ FroOEYHEEMTCRRBREEREET S,
Mg 16F-1 (insulin —like~grouth~factor)&i8nd 3.
med16F-1 (XEBRDI6F-1 EW/MT 5.
BROIG-] BT FF ol OERFERTS.

R4 : AMG-RC6 BEEICESOEOE.

16 WEARNVE L FAENFERE

BEH L 7- SRR g s vty (F 16). GH i
M@ IGF—1 (insulin like growth factor— 1)
wHMmsE, mHo IGF— LIIERKRO IGF-1%
winse, RO IGF—-1lkTFFro¥ ol
BgTsrLEbhTws. GH dBfTFHABEITHR
BEMIZEETE A L)Y, FedbFEATRE Lo
T&7.

I HESREARHF EIREE

PRNEETEA L SRR OB RATRIL ) T 6T b,
BRELEORBBRIIAYE TH L 0%, BFEHFEC LN,
RERIEERO 4 ~ 5 NI S, BOMEEE
DL LML 0.5 FIEBAT S, Thbb, HHPEK
AEVCEPERMICKELTELZHASREELE
D, R EEOBILOTEBELECLEEEIFELTS
5. AEOHEZ LT, BEIEM 3837 AOHEINE
FEZITLFEERE DD BBANIIREFEE L.
ZOMMBENG (B 17) (IR 25260 h 208 £ T34

17 FEER EZERGONEERENOE LD
Mom o ® # 1T 4
R 18 o m

WEMSRENES 1 6 3 2
Bt 2 R MR OB 9 2 0 7
B OHW B OB 2 2 0 0
| R & 3 3 0 0

&t 25 13 3 9

MEIREBETH D, 20F+11814° borderline malig-
nancy Th o7z, 72, WHEIZEHN - EAREIEL
W ETFERABBOREEENG 28N TWVA,
BHEATHHFEROV A7 ZFORA Y v M ERBLTHE
WERERT, 174 —ALF -2y fTol- b
THEICRSTHUEIRWEER S, SFHTLREIEH
T1BIOBEARRE L 1 FlOREERRESER « R L
72%, WIS IS THER L T b, REEEHT I
HICHBEENBEEIT) oREEHIT LTV, &
R TR EHBRZE TR T2 L 08D TBE L
vy,

S & &

204 R KSR DA R TREFI 4 72 b OELIRSIX18
% Tdho7d%, BETIES0%IZEL TWD, HRFEOH
FICKE CEBL TV AR 10+ BRI &
ART IR L VIIRIEEIC DWW TR, HEiEE
BBV, PCOS T AHEENTXTOERTH
LHLEZILNL. BEFERLIT)R, £BEL OHSS &
BIHZEDTERVHETHY, B L, BF
PRBROEGTFRICEEY S I ARESEI VELE
FETHALILEEBL, BRELEEI VETHD,
BRERS L BIEEORBBRICIOWTIE, BERAME LT
YRy H ARG TRV, UL, ToIICEEER
WHNBLLEEZON, HELRYE  FHIVELEZ
bha.

BE HOPFLITET LA IILOEREL YD
ZETBRHVW Wb T, [ THEMS TS
EPTLLIAD. Tk, 4FHOFHEEBR /L
ES



