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== Abstract =
A Comparative Analysis of Blood and Urine Luteinizing Hormone Surge
According to Different Regimens of Induced Ovulatory Agens in
Superovulated Menstrual Cycles

Won Jong Park, M.D., Byung Hee Suh, M.D. and Jae Hyun Lee, M.D.

Department of Obstetrics and Gynecology, School of Medicine, Kyung Hee Universily.

Ovulation induction was done with 3 different regimens as clomid combined with HMG,
HMG only, and FSH combined with HMG in 28 menstrual cycles for IVF-ET and GIFT pro-
gram. The appearance of endogenous LH surge, estradiol plateau, atypical LH surge, and
time from initiation to peak of LH surge in serum and urine were observed and compared
in 3 groups.

1. The estradiol concentration of serum LH surge day was similar in three groups but lst
group (Clomiphene Citrate+Sequential HMG) was slightly higher at 1924.0+865.1 pg/ml. In
regards to the existence of serum estradiol plateau, 3rd group (FSH+Sequential HMG) was
highest at 60%, and lIst group and 2nd group (HMG only) were similar at 33% and 44%
respectively.

2. The number of ovarian of ovarian follicle which was more than 18mm in diameter was
41420, 4.2+2.1 respectibely for 2nd group and 3rd group. Although the numbers were sli-
ghtly higher thean lst group for each ovarian follicle, serum estradiol value per follicle was
higher for Ist goup at 583.0+261.2pg/ml.

3. When measuring the urine LH surge according to Hi-Gonavi and according to the sta-
ndard set by three different types of surge, simultameous satisfaction for Ist group, 2nd gr-
oup, 3rd group was two cases, five cases, four cases respectively at 40%, and the remained
cases were composed of numorous type combination which satisfied the two definition, sim-
ultaneously in this study, the LH surge starting time was determined only in the cases tow
combination were satisfied simultaneously at first, but there are something to study more.
In one case of the 3rd group.

4. The concentration of LH surge start in urine and serum of 2nd group was highest at306.
04287.21U/]1 and 34.0+9.9mIU/ml and Ist group was low at 116.6£66.11U/]1 and 7‘4rﬁIU/ml.
The urine and serum value of LH was highest at 1644.4+988.81U/], 65.9+15.0mIU/ml for 2
nd group, lst group was low at urine, and 3rd group was low of serum. With pregnancy
established, the LH concentration of urine was relatively high but on the contrary the LH
concentration of serum was low compared to urine concentration.
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5. Time from LH surge start to the maximun of urine and serum value was highest at 15.
7+9.1 hrs and 10.8:+4.9 hrs for Ist group and 3rd group. With pregnancy established, time
was shortened for urine but on the contrary serum showed an increase in time.

8. The concentration of LH which increases with time on urine was highest at 2nd group
(194.6+76.8 1IU/hour). The lowest increase for serum was at 3rd group (2.1mIU/hour). With
pregnancy established, urine showed more increase than control group (266.5+47.4 IU/hour)

and for serum there was similar increase (3.4%+0.8 mIU/hour).

7. There were two examples of non-typical surge from lIst group and 3rd group each. Am-
ong these three cases showed a reestablishment of LH surge after 10-24 hours.

8. Endogenous spontaneous Lh surge occurs once for each 2nd group and 3rd group.
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2 C,s(Estrogenic) £ejzol55 T4 3 (Jo-
hnsone and Everitt, 1984) =17F7]o] ofe}
gAAgE, e 5 BAFY MR BIYE
AaeRolnza i B W& ehd
A ghef

A wigAjr] Y o F2 Eqidxte] gy
XNE oM 71 FLEG AL 1)AFF
g A7) A, D)EUERE A5A A
A7kel AR a¥in DAY F2 ‘7_3:}%341
ol ZjZz g 188 (GIFT)Al wlebdol 7153 g A
%= Jat 23 5o Garcia et al, 1981, Lop—
asta et al, 1980, Marrs et al, 1984, Quigleyet

Wikl 7] &by by e Re g
% F.-2 8% Estradiol Surge(°}3} E, Surge
2 ogh) o #4535 2 E Surge(o] 3} LH Surge
2 ok3h) 9] =mleto]l}(Fukunage et al, 1984, Si-
ngh et al, 1984). ¢} 1239 71715 23t 2
Ao wiztd Asdizo 43335 LH
Surget wiEtded] WElve HF wztz A
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3 o3 . . =
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+ WEEE 24 528 A" 9% Fodn o Hol e 25~3699 Hect
oy —?D}l AZxl= 715 (Gorcia et al, 1981, 0 ol
Garcia et al, 1983, Lejune et al, 1986, Testart ne=tes
et al, 1981) & Jid4 =joi4 LH Surge, (1) Hetife
Estradilot 3%, A8 LH SurgeslA]e] YA BRI AES AT 2840
A HnAe o2y JE BFHF 2FY FE  Ax BF APF7] 282 JFoz 289 ol
9 A2 dla 243190k 28a LH Suger} A= FaRAR 27 AeFre A2, 52
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Table 1. Regimen of Induced Ovulation and Dosage of Ovulatory Agent

Regimen Dosage
Group Clomid(mg) HMG(Amp) FSH(Amp)
I (n=9) Clomid 388.9+1318 0.2+25
+ Sequential HMG
I (n=9) HMG only 13.2+2.1
I (n=9) FSH 12.3£3.0 4.3+0.7

+Sequential HMG
*n : Number, *Amp : Ampoules

Table 2. Interval of Menstrual Cycle and Critical Day of Ovulation in Esch Group
Critical Day
Interval DDDDDDDDDDDDDTDD
" Group (Days) 10 106 11 11 1@ It 12 12 12 13 13 13 14 14 16 Irregular
yor o r oo 588§ Mens
15 17 14 17 18 21 16 17 22 16 18 19 18 21 23

I(n=9) 309%53n=8 1 ¢ . ¢+ . . 1 . . . 1 2 1 . . 1
I(n=9) 286*x19mn=9%) 1 [ ¢+ . . . 1 2 . 1 . . . 11 .
E(n=10 ) 304+23(n=9% 1 . . . 1 1 ¢+ . 2 . t . . 2 . 1

*Mens. : Menstruation
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3 X2 '—«:‘.’} =28 B4 GEZE 94X R
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$2A39 T2z H3ich
a8 AR HE Y4AY95E VxR 42
Wil Al (Mclntosh et al, 1980)& A 3%
t}( Talbe 1,2)
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b7 s il Alde] = g @
F 9] 2AAo] 16~18mmo} o)A Hrh zew
AW J~4713 For EE JdHder o
2 A 3 AsielA 200cceldlE AW A
WA g n gae 6~847 4o [0ml¥
) 3 8t gi ot
(3) 8= E, LHA &%
€% E, 242 The RSL Estradiol-178(E,)
Kit (Radioassay Systems Liaboratories, Divis-
ion of ICN Biomedicals, Inc., Carson Califor-
nia, USA)E AF& 833 o] A& 214 EE 10
~3,000pg/mlelir E, RIA &* 9 Interassay
Variancer 09.0%, Interassay Variance® 7.2
% et
& LHX &%-2 hLH-Kit(Radioassay Sys-
tem Lab., Division of ICN Biomedicals Inc.)
£ A3 gEa 0] AZY RgEE 2.5~200mlu/
mlolz LH RIA Z3* 9 Interassay Variance
+= 549%, Interassay Variancey 58% %t €
2 LHS) A4 Azbe Ao} 335085} 80% ol 4
Alex] Hon Aoslgci(Testart et al,1981).
(4) 28 LHA &3
&% LHAY Z2A2L anti-HCG €3] w17
8 AQTY WFSAVEE 0188 HLGONA-
VIS KIT(Mochida Pharmaceutical Co., LTD,,

Table 3. Levels of Blood E, and Evidence

TOKYO, JAPAN)E A}-&39ich

SLH Surge?) MA: ohga e sFes
CELT LY
(D £ LHA 7} 40I1U/1c] A8 33]0)4 2 4
S (HFR . et al, 1985).
@ 2% LHA7} 80IU/1olAbe) 13iets ald
AS(LEER et al, 1988) (o] A% LHE S
=125xT:Te 713 52 34X A<)(H-
GONAYVIS. Procedure A=A}, Mochida Pham.
Co.).
® 2% LHA 7} 3.0 IU/hro] 4o} 5= LH Surge

22 2738 A% (U/HR=—22 (V: 54

wl=e, Vol : 3= 29k, Time: 2.9 AHAZ
7+3))

m. A7dy

1. LH Surge0il 8= EstradiolX|2} Estrad-
iolnEe

LH Surgedd] &% EX7} I3, 1+ IF

o) 4] 2+z} 1924.0+885.1 pg/ml, 1904.4/1086.4 pg
/ml, 1789.0£880.0 pg/ml2 I Z#4 172 v
9 IS $3ov A 8% E, 23
o Zx0e E-TolA 6/1004(60%)% 713
ol HAHGL 1FFH TrAE 7 3/94(33
%), 4/990(44% )2 n]==3sl¢9 i (Table 3).

2. LH Surge®l0f =4 HZ0] 18mmoO|4
9| LA HFO| ol HIFE HE EX|

Z 7ol 18mm o)A WX £+ IF IE,
M-Zojj4] zbzt 3.3:+2270, 4.1£2.070, 4.24+2.178
2 I3 MIdelAd o 22 58 29 Firh
a2y 213 ¥F EXe I I3 I+
A 7Z+7z} 583.0%261.2 pg/ml, 464.5+254.9 peg/ml,
42592095 pg/mlg I FdX 713 e A&
el g o BAAd §94-2 ¢t (Tabled).

of E, Plateau at LH Surge Day

Group Blood E, (pg/ml) Evidence of E, Plateau
1 (n=9) 1924.0+865.11 ¥ 3/9
I (n=9) 1904.4+ 10864V 4/9
I (n=9) 1789.0£880.01% 6/10

*LLH : Luteinizing Hormone
*E, : Estradiol
*N=Non significant
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Table 4. Numbers of Follicle and Blood E, levels per Follicle at LH Surge Day

Group No of Follicle Blood E, levels/Folicle(pg/ml)
I (n=9) 3.3+2.21¢ 583.0+261.21¥
I (n=9) 4.1+20E¥ 4645264901 N
I (n=10) 4221 1% 425942085 IV

*N : non significant

Table 5. Distribution of Occurrence of Urine LH Surge According to Satisfaction at the

Same Time.

Satisfaction of Criteria Number

[@B6) O+@ O+® @+® no detected surge
I (n=9) 2 1 4
I (n=9) 5 4
I (n=10) 4 3 1

*Criteria (D) : Successive maintenance of >40IU/1.3 times

Criteria (2): Decection of >80IU/1, one time

Criteria & : >3.0IU/hr

Table 6. LH levels of the first Urine and Blood LH Surge-Initation Rise and LH Peak.

LH levels
Gropu Urine(TO71) Blood(mIT7/mD)
I 116.2661(n=9) I ¥ 166+74(n=0) 1%
(533.3435.8)* (n=9) I X (624+285)% (n=9) I*
I 306.04287.2 (n=9) T¥ 340499 (n=5)I"
(16444 988.8)* (n=9) I (65.9+15.0)* (n=5) IZ
I 277742386 (n=10) 1% 245+148 (n=9) 1%

(800.0+£624.4)* (n=10) 1%

(454+52)* (n=9) I%m

*XP<0.005 YP<0.05 ZP<0.0! *N: Non signistcant ( )*: LH Peak

3 Q= LH Surge XA A 22 Surge 7}
Al el 7|E22 & EA0] LH Surgell
YHE = UMY gEx
37}7] F1Fo] FAlo] HEFHYRD 2S¢ 12,

I3 L34 2z 29, 5of, 4oz T Fo] A

d gy vrixe A 2¢9 FYE wF

AR ASgrd [FANE 712 Q% Bl

I1#A4E e O3 @7 22 4cidez 7

£ 2%g ol%gd BF2 94 LH Sur-

ge® wAY 5 gy (Table 5).

4. 2= HE LH Surge 7HAI2E HTA|

2% LH SurgesfAA+ 12 IF BT
o] A Z+7 116.6+287.2 1U/], 306.0+287.2 U/,
221742386 [U/12 T2o44 713 243 8%
LH Surge /RAIX= 1%, I3 TZolA 2z
166174 mIU/ml, 34.0+9.9 mIU/ml, 245+ 14.8
mlU/mlz dA T4 713 3 130

A P gty EAAG $94L U9k
2% LH SurgedzX: 13 I+ ITFo0A
7+7} 533.3+435.8 1U/], 1644.4+988.8 1U/], 800.
0+6244 1U/12 TFAA 71 B 149
AR vt 28y €% LH Surgelax:
1%, §% H&od 27 624:£285 mlU./ml],
65.9+150 mIU/ml, 454+52 mIU/mlz 125
IZoA w8 =32 IFo) 73 Wtoy
EAAQ 9432 9@ Table 6, Fig. 1).
ANgrAee olio] I Fol4 oF LH Su-
rgesf A3l e T35 T2dA4 22 2000+001U
/19 400.0£0.0IU/1, 2% LH Surgedzz+=
7+2b 1600.0+£0.0I1U/18F 1600.0+0.0IU/18 &
A exE RAFn oy ¥€F LH Surge
AANG HuXe MFEohA 158+ 1.1mlU/ml
9 437453miU/mlz &5 A7 A4 e
= Ao nldd] e £25 B Fgovd F
__10

1 9 Ae gk (Table 7, Fig. 1).
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Urine 95+70hrs, 11.4+86hrse 2 [ oA 7} g

/L,
2000 i 2 Aol sasgen MsHoz Ao

7 AR 2o T35 IFolAM 2372 6hrs, dhrs

o] Huxo] £dEE vy Fqe e B

e ® o gk
5 ¥% LH Surges§A| 48 HaA o ol2% A
e 12, I3, DZoA 27 104+4.7hrs, 8
100 “ 8+30hrs, 108+40hrso2 127 I2o4 B
™ 2 A7to} 4 g ¥ W] [-FolM: 253 qt
AR 7 Be AE YRS g4l
500 2 5 26 115+4.9hrso 2 855 Wiz 3
/ " Ao == Ao I, I, L,Fo 834
o] 4gEgey FAAN] Fo4e Y45

LH-Initiating Rise  LH-Peak (Table 8, Fig. 2).

*Urine LH Blood LH Pregnancy 6. 51} X LH SurgeA| AlZtE S7iEE
Surge-Peak Surge-Peak Group

Group I ©0-0 o—e # 0 # ; LHAI
Group I A—A A A x ¥ % 2% LH SurgeA] AlZ}% 71+ LHXA
Group I Yr— % *— % x ¥ x 13 13, oA 22+ 63.9+81.9 IU/hour,

o rr

Fig. 1 Comparison of LH level of the First 1
Urine and Blood LH Peak and that of Preg-

nancy Group.

4.6+ 176.8 IU/hour, 61.0+66.9 IU/hour® 1
AN 713 & 378 EPn 948 29+
Y7+ 233.3+0.0 [U/hour, 300.0 0.0 [U/hour®
ojzsh-gret o ¥ d4E P FA

N

o

Q

5. .‘&‘.fj-} %::é LH Surge 7HAIEE FHDX O ;1?1 ao4e 99l
olEs A 9% LH Surged] 4722 2745t LHAL
2%0)4 LH Surge A 2E Huxo o2 [ 132, D2old 27 33+29 mlU/hour, 3.
A I I3 oA 22 1579 1hrs 8+1.5 mlU/hour, 2.1+08 mIU/hour® Nl
Taé)le 7. LH levels of the first Urine and Blood LH Surge-Initiating Rise and Pregnancy
roup
Group Urine(T0/m) Ll evels Blood(mlU/ml)
I 200.0+0.0(1600.00.0)*
(n=1)
i 400.0£0.0(1699.0-:0.0)* 15.8+1.1(43.745.3)*
(n=1) (n=2) (n=2)
( )*:LH Peak :
Table 8. Interval between the Time of the LH Surge in the Urine and Blood
Group Urine(hours) Blood(hours)
I 15.7+£9.1 (n=9) I¥ 104447 (n=9) ¥
I 95£70 (n=9) ¥ 88130 (n=5) II*
(6.0£0.0)* (n=1)
I 11.4%£86 (n=10) IV 108+4.9 (n=9) I¥
(4.0£0.0)* (n=1) (11.5£4.9)* (n=2)

*n : Number

( )*: Pregnancy Group resulting from In Vitro Fertilization
N=Non significant
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hours

16
A
14
12
2
o (8]
10
7
(o]
8
6 A
4 A
Group GI _ GI _ Gmo
*LH : Luteinizing Hormone
*A : Interval in Urine LH
*0O : Interval in Blood LH
*4 : Interval in Urine LH
Pregnancy Group

*@ : Interval in Blood LH

Fig. 2 Comparison of Interval Between The
Time of The LH Surge-Initiating Rise and
That of the LH Surge-Peak in the Blood and
Urine.

Urine Blood
1U/hours 1U/hours
300 A 6
250 5
A
200 A 4
[ © *

150 3
100 ° 2

50 & A 1

Group G.1 G.1 G.M

*A : Mean LH hourly increasing Concentra-
tion in Urine.

*0O : Mean Lh hourly increasing Concentra-
tion in Blood.

*A : Mean LH hourly increasing
Concentration in Urine.

. . Pregnancy
*® : Mean LH hourly increasing

Grou
Concentration in Blood. P

Fig. 3 Comparison of LH Hourly Increas-ing
level During The Rise in The Urine and The
Blood.

Table §. LH Hourly increasing levels during the Rise in the Urine and the Blood

Group Urine LH(IU/hour) Blood LH (mlIU/hour)
i 63.9+81.9 (n=9) IV 3.3+29 (n=9) I¥
I 194611769 (n=9) IV 36+15 (n=5) AN
(233.3£0.0)* (n=1) -
I 61.0+669 (n=9) I¥ 2.1£08 (a=10) I¥

(300.0£0.0)* (n=1)

(34£08)* (n=2)

*N=Non significant ( )*: Pregnancy Group

Table. 10. Evidence of two Successive Rise
of LH in the Urine and Blood

Biphasic Pattern

Group Urine Blood

Table 11. Occurrence of Endogenous Sponta-
neous LH Surge

I 2/9 2/9* 0/9 0/9*

I 0/9 0/9* 0/9 0/9*

I 2/10 1/10% 1/10 1/10*
*exceeding > 10hr interval
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AR e Z74E ®dn A 26e 34+
08 mlU/hour 1, &3 w3t F71¢¢ o
Bl gleod SAAL f44-2 Rt (Table 9,
Fig.3).

7. 20} 8% LH SurgeA| H{F& X2l Surge
of g gl

olgk LH Surger} Uojwd Fo} Alebzitizt
A4z Fo otALH Surgest doive A%
E RN 2 F M 13 TF I3 22
2/94, 0/99, 2/10¢12 [ &3 HFolA 22 2
oA WA g 5 s wme) HolAe I
FollA e ldubd AR et o] & SurgeA}
olg. 1AL 2 FAMFAA lojnt Astn A
4 1047k o] 48] 21 Ag By F 9} (Table 10).

8 tHely Xpod WM LH Surgeg] fig

2t WA LH Surged) ws+ I3 O2
off A} 2k lod ) WAl gic(Table 11).

. 1 &
5

7] $iste] wiigko] Lojrtr]

FAZY Aol olm] AgEojop Arh. aEA A
d3 F2 AT oA FIg
2t AHAZEo] wig FR ek 2@ 4
o2 wWEAIE A es AFdted bR
et A3 LHA S 307} Alzs o] S
A A5l A& F 4B 712} A% 5+ LH surge
9] Ao} (WHO Task Force, 1980). =3} o]
LH7} wigtg dor A + e 532

LH58A 8 ZAo %%+ FSH+ LH+%&
A 9% 24717 A3 FSH surger}
B o 3tA ®ci(Zeleznik et al, 1974).

2#i4 FSHet LHY 33382 HAHYg £
Hzolx ¥4, gl z8lz A3 A g4
o] 238 3-8 Frhe B (Speroff et al,
1978)%. gl.ev} FSH surges) EAlo] dojiir}
227t ©37) wWEe] LH surgedzof oty
<+ 53 JcH(Yussman et al, 1970).0) 37k
LH surges}A-2 I3 AR wikdz Ao 4]
32 HE 2HI RS JpAEA dxA
=2 npxnt B2 Pt

ozl wiEaAe AAGIEI 2 105 H=E o
A& AA o] BFo] 201 5HE Ao 2~
Smm& v Ad<sade] e A4 JdFxFe] 2070 A

5 A ch(McNatty et al, 1983). o] QT &
2 BE 12~14Y ¢ AEF Aol Yo
=y (Hillier et al, 1978) Adglsr] AS~TYU o)
N5 FILE FolA Estradiol A4 o]
Aol #uidl x4 dIr A=dc(He-
dgen et al, 1983).

A S st GErp A=
Z et F oA Estradiolo] 4~5%4 A
ARG o Fma opgs)moly] e} 93}
LH surge’} 4o} viA (Faiman et al, 1973)¢]
LH surge® <l3le] I o] AdReludR
29 A prostaglandin B4, Pido) g
g A= AN, 7 FA, Gzt 92
A sistd g4 AAFo] oFo A FH
#Hs22o]l LH surge 6~8AI1AFH <¥
Ar2xglol A LH surger]| 71§ ) 3l Estradiol
2hgo) dgg T+ ez @A UeH(Sper-
offet al, 1982).

Wzt GZe LH surgeAlz Aoy <3
A zere Fog Aol Ashd A dA
Asd Fo FYPAEHNA o) J)5Y s
da Aststd 5¥E Lfslso EAFs
LH surges} Q3 xsjdo] doind uj - Jgwt
o 32 sjcheich(Hillier et al, 1984). )
He22iudy FAAHeHS LH surged7tA
Pzgo] FHE Y LHRBolEy B
g2 o] g weo a2y eldsdr
Ayt ze LHHCG +fME 71XA £3
232 LH/HCG A3 ukgsiA] %t

a2y Az LHAE 48 &%
A= ofnte ARDEel I3 B
Fch(Hillier et al, 1978). LH: 24417 Z7]4
oz FHEE AL AlR7] 20 dAHe=
e dAlola AeloA= LH9 FSHe 24
A2y FARE Fol & 5 glom(Es, 1987)
A7) F e Ao 142 5719 whg
o2 BEuEvts gei(Yen et al, 1972).

zledg o]l LH surgeds WAF7] A12~16
Lol vpebted(Hoff et al, 1983) 944 =-g <}
67049 HE xA}ste] wigbgdA U5} LH surge
LAdg A2 5 9o 2 JToHE Mol
ntosh5(Montosh et al, 1980)¢ #A=}o] 2 A
5 T3 Table 13 o] wizt f-E A5 A}-23}
71 Aol Z wjzkslAdE 33l ALE3g

AAF 7oA EF Estradiolz)?} LA 73
ol A& ™ A Holr) e o5t LH
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surge’} Aojv}}(Faiman et al, 1973) I}uj=d
FEF ) ol A+ Estradiolx} 7} ") Zrlsjox
LH surger} A& 2tgx ety Jonés—'é—(Jo-
nes et al 1986)0] R iudidc} 28y 2% Fo-
wler3(1978)0] HMG=2 Auwja §T A ox =}
o #AA LH surgest Q& = Uk gdch
ayn BE(ESE, 1986)2 #%F Estradiol®] s}
1,000~2,000pg /mlofj A} =3 wAA LH surge
¥ 28394 L84 LH surges} 7] 24
Az Ao HCGE Fosh: Aol Fox 8%
5, 1987). Lejeune®(Lejeune et al, 1986)
2 Clomid$} HMG2 FHujats MMz o
Bl 205% S A w4 LH surgert &
A7l LH surgeAl9d Q¥ &2 3/ Axp
#% Estradiolx]= etz 3gich

oju} WigkFE el wa} z2ped WA LH
surged] HAEx 115% 9 239%=2 Aol UG
2 FAA guje gdotn #e. B AT
AR 7% A3 A4 LH surger} LR G
o lds WRfEA2 HMGRS & 3%
A, & ld% FSH+Sequential HMGE A}£¢
7oA WA=l gt FeichtingerS(Feichtino-
er et al, 1984), Jones(Jones et al, 1984). . .
tery5(Buttery et al, 1983), McBains} T:- ..
son(McBain and Trounson, 1984)-2 ®jgl4%
A7t AHgE AEHFHZZ glolA 2jd LA
LH sur-ge7} 9+ A% 2ok HCG 93 =
FH At o 2 AH4E 4% F Yot
34t o]gl¥ Aolx HCGY =7 47 B
AREY J3 9 IS opAARE RE
3 AL ¢ Ut _

HCG¥ oz 445 LH surger AduAn
o A4 A 2235} Eol4(Lenton et
al, 1982) Aol o F2 JAE HAHE $
Reh et chA R slA 2led LA LH surge
Al 23R €F Estradiol# w7} Ha3)
SRR BA ] Asolal, &) EA )
A FE9 FA(FEE Hu)Fo] Yoing
RolA JAA S sheAdel A9 ¢y HE
FEujsrgrlo A 2ped @A LH surgev)
WAREGE 1 F5)9 NBAYDL Lo}
gt} (Lejeune et al, 1986).

olg7do] YRoH T miYFEAS A3}
=8 J4 oA estrogen$% LH surges u}s)
5 Y ow EA-o Eu™rn dheu o
Ae SA QTAPFRYe T80l e 2

2 2k

$ FA8 Aoz AANTEeE Tag 44
A8 (GnSIF)o] g 3te}(Sopelak and Ho-,
dgen, 1984).

LH surgegi’fAl+= €% LHZAAY 50%
To 4w 24X HE B} 80% 2 Aol 2
Avt &2 ¥F X7} 60mIU/mlo](Garcia et al,
1981 ) oj&uiz A9 Hcoh B g4 LH
surge7}A) LHX = HMGulo] A£3 ujza7)
oA 340+99mliU/ml® Clomid+sequential
HMGZ2916.6+74mlU/mli e} Hgon =3}
TestartE-(Testart et al, 1987)2 7.11+0.35miU
/mlivhe o A4S B4F9n 3535
1987)2 22.7x88mlU/ml2 Rz 3igivt 4l
o] = 20fo] A= 158+ 1.1mIU/mls LH surge
AAS LH Aol viglAdF Bep 238 Je
A HojFqict

HAZE fEE A3l 2F LHEA S 3149
Paig stedF 2EE HAE 5 Ut Hi-Gon-
avist BHAEAY S HFZ 5 U 7
counter7} R Wyolr}. HCGE mApHl
22 739% 2ol 9ok (Varma et al, 1982,
Wetzels et al, 1982) el Wides} Gemzell (
Wide and Gemzell, 1960)0] g3t AEF &
A AAHSE oS 2AAF Aot oA 3
~4A7 ZAA R 4w 200ml oj¥E wing
> U2 e gxpaFo FA7} iz LH
surget A Aol EFAAA R} 5~14A17
HE of %A "o Al 2% LHE 443
A5 7] sjEo] 8% LHE7 F 20~44A417)
(#3041 7)o} wimro] Ui (Singh et al,
1984) 58t BAZ o] A LH surger}
olglohdeim gttH(France et al, 1982). 1@l
A} 8% LHsurge 232 24 1A% 2%
5A)17tA] 74 A st he}(Kerin et al, 1984).

Cohen®(Cohen et al, 1982)-& Hi-Gonavis
2 3Ao] otxl Ao w 6AZY i} ARA
2bE sty 200 TU/18] A oAl 12~14A17F Fo
251 F 4ol A dAE AHE ¢ Yot Y
t}. o)A 7= EdwardsS(Edwards et al, 1980)
o] 79¢1% 68ool A LHAE A& A8 A
o AR EHA grert wjEr [5~2447% Aof
25dA LH surged 2% 5 Yrtm sy
Wxol g a9 Hzw A o)jfo] A=
2% LH surge® ¥Ao) 7wistzn 4% Wy
o2 oAy Y} (Cohen et al, 1982).

T5(25, 1987)2 449 sl LH sur-
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gex EEFE ZA¥ddded NE Qo =E
AA(LEXEN et al, 1986)% 23 LHAAZ
W5 ¥F LH surgefA] Bep 0~124]1%
(B 66478 %2 A#E Hudgich o
AAe 5~14A7 AE A LAY g
+ B3} Edwards(Edwards et al, 1980)%

o) 2Fol4 A £A WARE A weir
o %& RFLH surgedl 252 Hrpeeh

2 od-F o4 Hi-Gonavise] 93 8% LH
surge’} A5 71 EOOSEHEN et al, 1985,
FIEXER et al, 1986, HI-GONAVIS Procedure
A A, Mochida Pharm Co.,)o.2 A3gEd)
A7FA 7} FA ol mrE s o] AL A sr] o)
HAgd Ags 17, I3 MFAA 22 24,
5of, 42 40%AHE Fow yYmA e F7t
A A7t FAlo] nER oy =3¢ HFeHER
HAae FrA 2ol A &R A+E A
A Aoz Adle PR o] BE-
= diEdg o] i o9& Weged €5 Estre
adiol, BMFs 2R Zgulo 3
2 2R HEAANEY £AEH Ro
e o] o] v Aoz gAAHEnt

2 AT 2% LHAAAE HMGulo] A
SE9d T3l 3066+£287.21U/18 714 &
oy Clomid+Sequential HMG--2 116.6+66.
11U/1% 7hadgkeh gl Ale] Agisl 3%+ 20010
/19} 400 TU/IZ wiJAZo Aol AL +
A et

LH surgeZ} A1 ¥ F7h7b 43 24 &
T3lef o2 AL FNYgI=22-Fuls R
9 A pREHE ok Ao AAHH oA
2LH surgee] "% F2% 2v)E Ztzm ok
Hoff5 (Hoff et al, 1983)-2 LH-FSH surgem)
3A7F w2 SolEed F350 BT 52410,
F70] BE ALY £85I HFE AFATL
4847y Ruxeix stgrt Testart$ Frydman
(Testartand Frydman, 1981)-2 LH surge’l 4]
slod Hu Ao ol2 AZHE HF 1541 7H1~29
Alzhyolet slged olefdt Aol wal A=
£ wigA e Ao cfdl & ste Fud)
ox o sgich vl €% LH dHzds o)
Fr AR EAAS g o2 FAE B w
2 3682 T~10A17}e] aloju}r] wjEoch
2ej4 LHsurge “HAj7} shebalz] o&9 &3
7} A c}(Testart et al, 1981, Garcia et al, 1983).

LH 71H A= sz ol5d4q 22 Aol 2

o]i LH surge 7HAF wizdd a3 9 Ad:
AR ke HCG Fo% doivi: FeHd &
Atsle 2 LH surgesfA] A|7H2 3pelo] AL+
A3 daelAlolrjZ 2 oA Jab AHAZ
AA o) F4 A3k grh(Testart et al, 1981).

2 7oA LH surge 7HAlohiA 3o
olzx Azel 1% I TEolAd 27 104
+4.7hrs, 8.8+3.0hrs, 108+49hrs 283 Al
o] ¥ o4 115+4.9hrseg 2Zb Aol A
#o& Aol= gtk o Az Hoff5(Hoff
et al, 1983) Testart$} Frydman(Testart and
Frydman, 1981)9] Bz 3coi: B2 A7 &
ol =5 gich

A4 LH surge A% X Mo 2} ul
$9 Hxo] we} M3 A% AL Aol
28y 2 dFodAe sk whE A
A S Ho)d BN Hels wHo)A
A=73e ApolE wjas) Rgio) €5 LH surge
HzA+= HMGE A% A+ Clomid+Seqg-
uential HMGE& A}2% A%+ 27 65.9+15.
OmiIU/ml, 62.4+285mlU/ml2 H|s3l95n 23
8} FSH+ Sequential HMG-& A}-83 3%+ 45.
44+52mlU/mls <7} Jgtoyd EAAHQ 9u]
B a9gch o) AsEE 2l wgEF s oA o]
(0], 1982)9] 42.19+1.89mIU/mls} u]$ 3}
USR5, 1986)9 115.83+20.33miU/ml
(o}%, 1987)9 91.19+5.05miU/ml Xt}
W FAe Bk aa FelR{EF)dl
Ja= (A, 1986)9 119.54mIU/ml R} gt
T EE(ZE, 19879 22.7+87mlU/m]l 25}
T A4S R Fu3
2 Ao olale] HE9 LH surge #Hx
AL 437+£5.3miU/mls n]glAZ3 Ao)&
DAY + Yo 259 LH surge 7RAIA S
A 3A= ojeka Aay(Hillier and de Zwart,
1984) 5} A-aolx|ut 8.9 FAo] FAHo] §le
3(200mlo] 812 winE ZAX Zd A5) W
ggsubyoui Aol vlad v T A o
vl %] ¢rgtew HMGrE AR5l -Fo] 16444+
988lu/le =9 Clomid+Sepuential HMG#
& 533.3+4358IU/12 gty =g glilo]
of ol A 1600.0+£0.0IU/12 =2 AASS R
g olzlge] 3ol AWE
LH surge 7RA1%¥] Hz A o
AR FAEe B5H 85 3
6~8A13 7 4A7 (RS AR

>
w

y,..,
%Slﬁgﬂgmon
S -
N -
N 912
£ Nl fr e

>
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Fol BS a4 wi@A Y 2L 949 LH
surge 7|18 AAg A7 S =88 F
T Y} Testarte] Xz (Testart, 1981)o)
AE Tz ARz ¥k a2y E A7
dAe HEY AHE ¥¢ 5 9%x ¥F LH
Y AR FHEE AR usited 23 5
ThEoll A iR R ael Fe Aol B
Holm e vk o olf+ AWE + Y

LH surges§AlojlA] siglg] A7) Garcia
E(Garcia et al, 1981)0] 10+5hrs$} Testart
% (Tesrart et al, 1981)¢] 22~4Thrso. g }o)
7} YA fAZ 28~32hrse 2 Az QY
H(WHQO Task Force. 1980). Pauerstein®
(Pauerstein et al, 1978)-2 wi=} 48hrso]A 100
%°liL 24hrsolAo)= HCGHEHF Ag"o=
28~36hrs LHojl 32} 23& #A3 Aled 4
A7) ol o017 AE AAse Aol gn
7 a4 e

TestartE(Testart et al, 1981)2 w]A¥ A
LH#9E 20% %8 EAdor AA3c) o)A
2LH surges§4A]7} 2§ wia}a 10hrsolAte)
ZAE 73 3A] doirke A-E 3 Thomas
5 {Thomas et al, 1970)o] 3 L H#2A5
o} olF FHA AN} A Roh ¥R 2
B3 & o] Alolo] ziA-e 2447 oY) Fyx
3t LH surgesfAl9) oo sigds+s 4%
LHX 9 A F718 G459 AR A9
G FHo] AgFAH AP A o]FAP s Ful
A A olgd dAo] 4§ FA Gt
FRAct o)A wigte] FEEHE F7o) @y
2 LH ¥ul9 %o A s 7+A =y
BDIAA= G5 &% LHAZ 3§ o A=
"ot FEARNAN HAFZER Koo
et J2 o LH-f5 7pAido] 4asE A0
B w5 ¢ (Lindner et al, 1977).
2 oA Clomid+Sequential HMG7} A}
7359 FSH4 Sequential HMG»} 4183
9 A2 208 Aol A 14% S wAF A
LH surge A8 2504, 4% EFoa 1
A5t o] F LH surge 45X9 3L &
% 40)F 399 €5 197} 10~24hrs, 2519
7} 10A17} mjrto g 4 Testart®] R 11 (Testart,
198)% AdxE s 2y 8504 w¢Hds
o] FFojA WAHA ¢k A el A
T 843 ¢ 5 gk HBAA0] dlloAe
8417}, LMot 3~4A100 8 2Fo]A o

o it ¢

&
7

B AR Wi G4E AAA SR
T Y HEoz 448 £ 3

of o]f3lgior} ojd HAe wAle] st
EF A wiEFE R oly 19 HE W9
FHado] YA+ o 79 A7} Ut

LH surger} €% Estradiold E=js} el
AAz FuehgEsr) oA JEAAFEC] RH
57 287 wFol FAMFze BT A4
Ao 4 9tz gri(Kerin et al, 1984). 1
YL Ao oh2 diEbgrE Sl A2
¥, 1% B34 LH surgedol 2% E,X|
o]} 1924.0+865.1pg/ml, 1904.4+1086.4pg/ml, 178
90.0+880.0pg/mlse A= 83 AAE RAgF
gt =3 ¥F Estradiclx7} A% F713l=
ASE HIAAF0] BIA HA ¢ AFERA
HMG%-o{ 4] mo] & = givt #ei(Kerin et
al,1984). & od-FolA FSH-+Sequential HMG
7} 2123 wjEtE o olA 60% 2] Estradiol 323
2.2 Jely gz Clomid+ Sequential HMG %
HMGHuto] A4-&5 F7]ol M= 33% % 44% 9 Es
tradiclz 3 82 R o FSH7} 7o} A% 7H-$
oA o JEEe A=sdXE o /1 = U

= A% HHoE FFHI| B 5 Yo 3

A,

2

V.28 &

A=A 3 g Aol sz w meio] A8 28
F7) ool A wigkfF Al Clomid (Clomiphe-
ne Citrate), HMG (Human Menopausal Gon-
adotropin) ¢} FSH (Follicle Stimulating Hor-
mone)s§ Ftte] LH surge AFo| dojy}
= AAARuHEe T A AR W
2 ztodwb LH Surge, Estradiol s13i%, w)
AeAel LH surge, LH surgeof4] &3 o
olaE AR Ag HEE 2FolA Hm
gt & olwl wiwbfEwle] U3
o] 3§=2% LH surged #A4E& JEiln
A9 o] LH surge FR8 = WiAZE
2% 2% LH surge® gix8 £ Aol o
o] £A4% v g e AR It
1. LH surge 4o} &% Estradiol A+ A &
o] A vl=dgd oyt I+ (Clomiphene+Sequen-

E=%

¥ I e
or Lo
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tial HMG)o] 19240£865.1pg/miz <7} &9
o} €% E,x#dpe £+ M7 (FSH+Sequ-
ential HMG)olA 60% 2 ¢tz 123 I3
(HMG only)e e 2+ 33% 9 44% = #Hjs
gt

2. LH surge Yo 22314 18mmolAS] J I
o] = 123 MIFolA 22 4120709 4.2
2172 1FRe 47 g@gont dx dF
E, X% I-4°] 583.0+26l.2pg/mlg 714 =2
g Ro Fqi.

3. Hi-Gonavisol] 28 2% LH surgeo] 23
2% LH surge FHA =2 A $F9 surge
AA Yol 71E7 Aol BAl vEo] HG
? A9s 12, 12 DFAA 27 29, 50,
492 0% =R UnAE FrHA Y}
nEE oAy e TEFE o)y I 19
AE ¥F LH surges} UGFols E73)
32.8% LH surge: wAE 4 gt

4. 253 €% LH surge A1 LH K= I
oA Zzd 306.0+287.2 TU/), 34.0+£9.9 mlIU/
mlZ = 2 1166+66.1 1U/L, 16.16+7.
4 mIU/ml2 w¢ich. 823 ¥d4% LH3zxx
I-ZolA Ztzt 1644.4+988.81U/1, 65.9+150mIU
/mlz %3 2FoAE IZ°], EFdA:
I-Fo] $sict slAle] AR ALdA 259
LH A+ vaz EA4 Jeiyto vigs ¥€5
LH X+ 2% 08l ¥ A& Lo F9rh

5. 2F 3% €% LH surge 7§4] ¥¥ Hz Ao
ol Al7he 2t 1F3 Mol A 15.7£9.1hrs
9 108+49hrse 2 JbA we Aol £25F
th iAol ®H A9 &FoA= vud g
217 (5.0 L4hrs)oll @F oA Hitle vz
B2 A7 (11.5+49hrs)o] A=s F Ao
2 AuE A4S 29 39

6. &% LH surgeA] A% 2715 LH 3=
IZFAA 713 =231 (194611768 [U/hour)
FEYPn EFANE LA 713 e &5}

L8 2 F A dE2PRY o & Z714 (266
544741U/hour)-&, BFNAE u¥l<d Zohg
(34£08mlU/hour)8 2}

7. 253 €% LH surgeA] njA¥ < surge
o gAans e [ DIdoA 224 244 gl
gem o] F 3ooAE 10~244]7to) ZHi=
% ©}4] LH surges} Al=kg 9o}

8. oA Atad WA LH surgex I173% B2
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