RKEARFLEHE F184 £1%k 1991
Kor. J. Fertil. Steril,, Vol. 18, No. 1, 1991, 6

Tl EA HE7) LS 43 B4ol 4odas
FAE W $EEol MAL Aol B
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= Abstract=

To investigate the factors that affect the fertilization and cleavage rates of mature oocytes, 44
patients undergoing controlled ovarian hyperstimulation(COH) with FSH/hMG/hCG regimen for
IVF-ET were analyzed. During follicular phase, serum LH levels were measured by radio-
immunoassay and bioassay. Based on the mean follicular immunoactive LH(i-LH) and bioactive
LH(b-LH) levels, patients were divided into 3 groups, respectively.

There were no significant differences in basal serum FSH levels on menstrual cycle day 3, serum
estradiol(E, ) and progesterone(P,) levels on the day of hCG administration, and the numbers of
follicles aspirated and oocytes retrieved among groups. In relation to the mean follicular i-LH le-
vels, the fertilization and cleavage rates of mature oocytes did not show a significant difference
among groups. However, in groups with higher mean follicular b-LH levels, the fertilization and
cleavage rates were reduced significantly. During late follicular phase, day-to-day variance in b-
LH levels was not significant, but there was a significant difference among groups. There was no
significant correlation between serum P, and b-LH levels.

These data suggest that the fertilization and cleavage rates of mature oocytes are adversely af-
fected by the raised mean follicular b-LH levels, and monitoring of serum b-LH levels is more use-
ful in COH when compared with i-LH. It appears that the reduced rates are not due to the attenu-
ated endogenous LH surge.

T e AS AsdAd FAEH dE g ol
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Pastud FEI Fr|Fon oo A LHe] i3t el w5 (sensitivity)o] =}o]

_13_



b AV LHel WE83 &4 (bicactivity) ol
o7k 17l WEY FHelgtn 3k th
LHo| 4 &3% 84 #4 & Dufau $(1974)
o] Sprague~-Dawley 8F 9 RAALTNAANEE ]
&35t 2ete WHE HER AT daw,
o|F LHe| WEEH Ao B & A3t
Ao d@AztA FHE vEe YESTE
o8 2x4% 8% LH(bioactive LH, b-LH)&
HkALH o &4 Wl (radioimmunoassay, RIA)O &
=A% ¥2 LH(immunoactive LH, i-LH)o|
dHigled o] J4d Hreeo ¢ A #Hol
Rew, wetr b-LHEAo| i-LHEH H o o
F88 Aog Ho gdrk(Marut, 1984).
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d2el A 2 dEEd o dHI FHol
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FA3 A@dopriag ol AgeAH s
A AuEfe F A dx HA2 A o
Ao daE AAY £ e g 814
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1) DftRE ¥ HXRREEH

Hujete == FSH/hMG/hCG protocols A}
£33 THR %, 1990). €73 F7] A3 A4
2 & 10419 FSH(Metrodin, Serono, Switzer-
land) 150IU& &8 FAstg 1, 23 64]9)
hMG (Pergonal, Serono, Switzerland) 150IUZ
287248 T A59REE hMGY 150[US
&3 QY §4e wgo w hMGE
o g8 A3 - L ERE BXe ¥
357 A3 A A sl F
o4 Aslg L, ATIARH
= CRk- s gEsigth &
2EANE Q3 F7] A3 HuTHFEE A
sty A 712 ¥% FSH,LH, E, 358 2%
o x, AddPEE Y 24 8o EF E
s} LHy =& &4s9 e, ATdREe oF
6Alols @2 LHe progesterone(Pi) 3528
Zx4sAA WA LHsurged] A ARE &
Eiasi R

28 A WA LH surgert d8E A
oz #TEEHAY 5 LH surges A A
AT S FE FAo] 16mme] =Y}
Re AS, ¥8F Ewszrt 202 A
plateau® o] F WA AGEL FH7o] 14mm
o £2g3ldg AEEode Y oF 1049
hCG (Profasi, Serono, Switzerland) 10,000IU&
Folslal 34-36A17F & A IX HAE o
£ dAE E< A #H s o (Muasher %,
1985).

2) 3 9 ujolo|4

AFH FAE Veeck $(1983) 9] EHHH
o] &3t A% d}(preovulatory oocyte), T4
Z 2} (immature oocyte), A=A (post-
mature oocyte) ¥ ¥ 3¥H WA (atretic oo-
cyte) B EF 8t Hth A g Jones F(1982)
o] W g o] &38le 75% Aol ANEHE
58 Ham's F-10 4] & ol 6-84
Zr 7t U F FujE FHY AHeqm &
A (insemination) A Z 3L, v A £ A& Veeck &
(1983)¢] W& ol&3ld Hds #Udd o
ol A1 23-35A17F 7 wlgdld A 133 (first
polar body)7} W&d AL #$A% T FHE
A A8k

G4 16-1841%F Fol 15% Aol AjEA
< 3#% Ham's F-10 A gder &3 o
o, olu] dnAEv|A o2 2709 A (pronu-
cleus) & #lgrowmn el A (fertiliza-
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tion) F& #l3grh.

T A0-44X7F Fo] FES HASHA )
ote] Feie WA F wujole] AFuol g
A A8k o

3) 8% 322 53

d 2 FSHe i-LHe T & 212 double an-

tibody technique2 o] &%t RIAZ Amerlex-M
FSH and LH RIA kit(Amersham International
Plc., UK) & A} &3] &A1t FSHe} 1-LH
&R e niztey 247 0-150mlIU/ml, 0- ISOmIU
/mlo] 31, interassay variances= 2tZ+ 1.6%,
%, mtrasssay variancet= 27t 4.7%, 3.3% ]
el B9 &3-& rabbit antiserum-174-E2-
(O—carboxyl—methyl) oxime-bovine serum albu-
ming ©l&3% RIAZ estradiol-ter-kit(Serono
Diagnostics, Switzerland & International) & A}
239k o] HH9 THEE 20-2,000pg/ml
o] i1, estroned} &} W R}WFL S 1.3%, estriold}
= 0.4%9°] % 2.1, interassay % intraassay va-
riances Zrzb 4.2%, 55%°I k. Pl &3
£ RIAZ progesterone-ter—kit(Serono Diagnos-
tics, Switzerland & International)& A}£3%)
o, o] &Xol Wizty= 05-80ng/ml, inter-
assay 9 intraassay variancet 27z} 6.5%, 9.4
% o] 3 k.

LHe 4 &8 g4,
(1976) o] W-& WA A7 Solano £(1979) 2
WHE olgdted Ak 150-200gmA &
o] A %3} Sprague-Dawley % $£#H 9 AL
HE38 o capsuled WU F type I colla-
genase(Gibco Laboratories, USA) T o2 g
8to] Leydig cell 2% A8 ntEtle, o] 2§
200pol -20CojA WEESE}GY 829 &
A 10049} Medium 199(Gibco Laboratories,
USA) - 0.1% bovine serum albumin (BSA,
Sigma Chemical Company, USA) &9 50ul8
2389t T o Ry standard hormone$
£ FH 2 50pu9 Medium 199-0.1% BSA £
o %<l ¥ 5% BSA 100419} Leyding cell %
Ag stete] 350uE WEL. oy £9S
34°C, 95% 02-5% CO.3tol A 3A1ZF <t )
¥ T AdBesle FEdy
=8 24a9h

Testosterone®} &% & solid phase method &
Al g3 RIAYY © 2 coat-A-count testoster-
one kit(Diagnostic Products Corporation, USA)
g Agstgow, ol A9 0.04~

=

Z b-LH+= Dufau %

2] testosterone

E (ST R4 =

PR = s ol iy
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50ng/ml, interassay % intraassay variancei

7+ 7t 4.6%, 6.5% ] %1t} Standard hormone ©. &
£ 1st IRP LLH(68/40)(Sigma Chemical Com-
pany, USAYE Al &3t o, =X 3 testoster-
one ¥ %o wa} parallel line assay(Robard,
1974)E o] &-38te] b-LHE A28lgth b-LH
¢} interassay % intrassay variance® 27 10
% ©l3&l, 10% o] 8ol 3t

4) Z3 24 ¥ SAHAz

WASENEL dE7le] H 83 -LH® b
~-LHe =d ute} 42 37z dis & 2
T SR BAEY 94 7] A3de ¥
% FSH¥ %, Day 09 €% E, ¥ Py, 59
AAE Gz &, AHE IR & F& St
dent’s t-test 2 Wl I ch T 2 Fof g
e BFAEAA AFHE dRE 5 459y

H &, Asdatel 38 9 48g, 148
A e T dgol wEIA dojd
(good quality) 2] ufjole] ¥]-& %S chi-square
test® WM& Gt By b-LHS B¢ i-LH 4
37 F#@A 2 b-LHe ¥F P 4ad
A Z+zt ]*7‘}’3%% o] &3t FAAMN WA
A ABATE ol &3l I H dREA
(analysis of regression and correlation) s}5 ©.
H, hCG %o 294 (Day -2) 7 19 (Day -1)
9 Day 0¢] b-LHo| t]gk £ 28 X (analysis of
variance, ANOVA)YS A8 & 4ich

h=1]
=

z B
1. 4¥E)| 8F i-LH ¥ b-LH 5%

gt 447 dEy] 3

=
i o vy

¥ ¥% i-LH%
8.02+2.28mIU/ml{mean+SD)°] 3 o™,
B 8% b-LH¥ L& 27.74+16.98mlU/mle]
At

B2 MRS -LHe A% d¥7] B
~-LH7} 10.30mIU/ml{mean+SD) o] &<l N+
8™, 10.30mIU/ml ®] 5t A 5.74mIU/ml(mean-
SD) ol AFel 123 28w, 5.74mlU/ml =] 7k¢l 137
89 Fo AlFer 3, b-LHe A= 54
& o2 ¥z Hi b-LH7F 44.72mlU/ml
{(mean-+SD) |4l Bl 89, 44.72mlIU/ml
o wtell A 10.76mlIU/ml(mean-SD) ©]4<¢] B2+
29, 10.76miU/ml 719kl B33 7% Fo A
Fou sth



2. i-LHoj| C}2 &g =2 g9 HlW

urzﬂ #H# i-LHe| o} 2 29 7% &8

2 FSH¥ X%, Day 09 gé- S, 9 Py, &
OJ A" Gy 3, AFHY dAe £E 7
7y 4% v A AT Fog Aot
ANTHE 1).

A Gz gadae vg, sty
TAE 2 vEs, 3 dA 5 g wo}
o] vlg e A7 Az wwd A -LHA =

4% gade %S By A &
o4& UAG(E 2)

3. b-LHO| w2 atgs sy g2 blu

GE7] Het b-LHA we) 42 vz 8%
FSH X, Day 09 €% E, 8 P.o%, &<
AR dxe & AHE dAd $E 47
dEomng A A AEzie foAd 3ol
7F SARE 3.

AHE G2 F s dAe] v e B3TAA

Table 1. Comparison of serum hormone levels and numbers of follicles aspirated and cocytes retrieved

by mean follicular serum i-LH level

Mean i-LH(mIU/m})

I1(<5.74) 12(5.74-10.30) 13(>10.30)
No. of patients 8 28 8
FSH on MCD #3(mIU/m}) 14.13+2.52 15.28+2.95 14.26 £1.55
E; on Day 0(pg/ml) 1293.8+549.2 1228.0+382.1 1365.0+710.4
P: on Day 0(ng/ml) 0.34+0.21 0.294+0.20 0.34+0.17
No. of follicles aspirated 8.0+2.2 78+25 9.0+14
No. of oocytes retrieved 5.4+3.0 4.3+26 4.3+2.7

Mean+SD

Table 2. Comparison of rates of fertilization, cleavage and embryos of good quality by mean follicular

serum 1-LH level

Mean i-LH{mIU/ml)

No.

11(«5.74) 12(5.74-10.30) 13(=10.30)
Patients 8 28 8
A. Total oocytes 43 121 43
B. Mature oocytes{per A) 38(88.4%) 96(79.3%) 29(85.3%)

C. Fertilized oocytes(per B)
D. Cleaved embryos(per B)
E. Embryos of good quality (per C)

26(68.4%)
23(60.5%)
21(80.8%)

59(61.5%)
54(56.3%)
40(67.8%)

16(55.2%)
11{37.9%)
8(50.0%)

Table 3. Comparison of serum hormone levels and numbers of follicles aspirated and cocytes retrieved

by mean follicular serum b-LH level

Mean b-LH(mIU/ml)

B1(«<10.76) B2(10.76-44.72) B3(=44.72)
No. of patients 8 29 7
FSH on MCD #3(mIU/ml) 14.50+1.43 15.51+2.54 14.06 £3.78
E, on Day 0(pg/ml) 1012.5+325.2 1287.44+583.0 1874.3+1365.9
P, on Day 0(ng/ml) 0.39+0.27 0.28+0.16 0.33+0.21
No. of follicles aspirated 8.4+1.0 7.7+29 9.0+1.9
No. of oocytes retrieved 4.5+3.0 45427 4.9+2.1

Mean +5D
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Table 4. Comparison of rates of fertilization, cleavage and embryos of good quality by mean follicular

serum b-LH level

Mean b-LH(mIU/ml)

No. B1(<10.76) B2(10.76-44.72) B3(=44.72)
Patients 8 29 7
A. Total cocytes 35 130 33
B. Mature oocytes(per A) 33(94.3%) 105(80.8%) 25(75.8%)
C. Fertilized oocytes(per B) 26(78.8%) 64(61.0%) 11(44.0%)
D. Cleaved embryos(per B) 24(72.7%) 54(51.4%) 10(40.0%)
E. Embryos of good quality (per C) 23(88.5%) 41(64.1%) 5(45.5%)
- Y=125X+17.72
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Fig. 1. Correlation between mean follicular Day & b-LH(mIU/ra) ,
serum i-LH and b-LH levels. Fig. 3. Correlation between serum b-LH
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Fig. 4. Changes in late follicular serum b-LH
oA grol $oe Aol gk ey levels.
e A& R T, FEE U4 2 WE7] it b-LHS H3t i-LH Apelel fel
Fdel wjore] vlge 7z 4% wwa A o A2 AA7 ARAHr=0.17, p>0.05; 27 1).
b-LH7 253 frolshAl 245 A0H(E 4).

4. b-LHY} i-LHS| Armaby|

level on Day 0 and serum progesterone level on

5. b-LH2} #Z Progesterone X2 A@

A
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Wx7) B b-LHe Day 09 82 P,sx A}
olo] & FBFHAZ HALoH(r=0.07, p>
005 13 2), Day 0¢] b-LHel Day 09] 8% P,

I Atolollx fol g 4B g r=0.
03,p>0.05,:L%} 3).

6. HEJ7| L7| b-LHe H3l

W7 W) b-LHel w3, & Day -2, Day
-1, Day 09} b-LHe dx27] -ﬁﬁ' b-LHe} u}
2 Al$#(Bl¥, B2, B3w) BF 7 TuilA
dato] meEt feg Aozt GIUAT AL A
e 9 f4g Zelr AR THE value
=30.02, p<0.01; 28 4).

i )
A5 A %] Y A2 FBHE
AHAD GAY 5 D AYFR T o)ad wjole

59 o5 ABBAAN Qo rnE(Jones et al.,
1982;Muasher et al., 1985;Wood et al., 1985)
wale] RSN FEEe JN AFey 24
o ##do) A H, Sharma £(1988) 2 +34
Oo} 60% o] A4d wW JAge] UL B
v dth W}\i‘r’ﬂ FREHR GG PFS
‘\‘“ AAEL HH3e AE AdFAHANE
a4l "éo%% Foled A 7198 Ao
s, o3 s F s Ay
@7l d% LHe ¥4% vxe 38
@8 o d@@A uig A7t 2o
A S At
Punnonen %(1988)& 8. LHy =& &3¢
23} QA LH surgeo] A o 2 X8 hCG &
AANZHA] 12417 o4 A= " %1}‘:4 &
& 24% 24 LH surge’t QW dizit9
®RTEL R

_AM'EFI(’HUEEI‘"‘*I@

‘“\"’é}a 55% xRt} # 9 8} A
LH surger] daba & &o] AstE o] 4l
"33%0] ZAEHUAT AHE drle ¢ s
atolzk gl B3 %x <t Eibschitz
et al.,, 1986). LH surge®] 9% o|9jolx Y
719] tonic LH7} $A &3 Wdadgo] g2 n
l+=4d Stanger & Yovich(1985)= WX
7l €% LH¥ =7} & #4859 A% 544
D g o] ZAaHY, ol# e EXES UdF
B A YA oA FAZSF F(polyeystic ovary
syndrome, PCO) 82} 2t 11 3tgith 18y ol &

o AqdME LHy:d o8& 38 9 g
ol A7 Aolyk i ew, ol LHo

=
o

4 A
3 5
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ZHd = RIAZE 98 AMg
don, RIAE Z+5Aa Solio] w1
7ol AA Helw wrEZHo] 75e o]
2tk ey RIAZ A A95d 34
(immunoactivity) & A28z FAasw e
o7t d& F AUtk L UtES olfEE A=
&3 %“é% =7 & u A}& 3 standard hor-
moneo] 93t o], RIARE AZo] HAT A
ey g4 3,1{-- LHE o) &4, 4332
9] W3l 283 gAo W, BET
2 gA4E oA }7414 FeA7le B2 &
Zo] 71253 9r}(Robertson et al., 1987).
LHe| #g84 84¢ F4se 2o o
g WAgs gxa Y54 G4gd =)zt
e AS AETH Ao EFy|H(target
orgam)oll Ao FHE o] F wkg s, whEhA
AAA Hxe o] fod yBRAAE Hede
o] itk Lucky $(1980)& A}&~7] o i-LHo)
v]stef b-LH7} €& Z7lgto @y olal 439
WHE AlEr)el wg wA e b-LHY} ¥ #¥
o] githir &), Lobo $(1983)& PCO &4} 9)
AGA] 8% LH/FSHY] 82d&E b-LH7F ¢ %
23 AE 7} swl, PCO 81459 82 DHEA-
SHEEi-LH Boe b-LHe o 4adArt o
1 stk e Cha$(1986) & A wWlas
7104 EF1E Gy b-LH7} i-LH Bt d3t
o Aere ¥ ARAAI Yo s
B Ao i-LHe b-LH el § 98 4

H4AAE HAE S g T8 AsdA
o] A& ¢¥&L i-LH/ &48 #44
He A%E Holrle ddod FATH §9
Ae 2L S 999 wad b-LH7} B&4
E fostA ZaEddh. waA AgrEHAE
< A AMEREA] G FAE 2 ¢
&g d&sted %loiM b-LH7F ¥ F8&% A
7t € Aow ARFHAT

£ AR bLIZE 2& 45 Ul £
& 3 d& o] Zad Ao LH surge W £
A zLo Zlé}xjoi 2 LHo| =307 o
FAAE FAA R WS E A7 g
g2 RIAA LH surgert fid &A1&

ooy, FHujFAFE F7joME LH surge?}
FatHE s & (Devroey et al, 1984), b-LH9
surget i-1L.HY surge Bth A€ H(Ma-



rut 1984) B8 1a8% v RIARY Z4A5RA &
£ b-LHY] surgeZ} 2A3IS 7MsEE U7

“HV:O]E}. Abuzeid 5(1987)-& hMG/hCGZE %
WA g 85 E,oxrt daxe o2y
9 b-LH7} 33 Sriste 2R3 ez A
k2l gt dAdsra @49 wl(B/I ratio)
Z7bech 819l T, Marut(1984)= 9%l
o] &3 Ao b-LHE surgex i-LH¢
surged] M3t 4-6A17F MY, webAy i-
LHe] surge o] Ao sty atAzel A 3st7 o
ojdrtx ¢

W4 LH surge7} %ME'S}
R E&H dggo] AHiHE
£ o} LH surgert 3’%%“‘/‘%}
713 HAE EHaA 7] wf £l
itk Jones(1985)% l\ﬂr%@%*ﬂ:&_fﬂ] LH
S0 A E LH A=) wrel P aka
XA Pt ¥AdE, o] Pl FSHol ¢
hypoxanthine OMI9] A A& <A st c-AMP
& A oZN drel ’5“ A&g AMAL
o3 34tk Dekel(1987) & LH surgert ol
U OCCCol M Zg et £ o} dat Alo] & &
A3 gap junctiono] A w0l Wabgle] c-
AMP¥E & ZAAFozM dred #Z¢-Ed

& AN stk @ik LH surged)

e S me al

HBAIEE IR HAI AR 2] A 7o Bo] F
HEFE L*ZM D& T H3E zH s
WA A& dEgse] AegE Aow 9
A gt}

:LE%L} Aol A e b-LHU Day 0¢] b
-LHe} 8% Pozx Abolo] feold Aru#y
7} €211, Day -2, Day -1, Day 02] b-LH¢]
RN A3 dn @xd o2 {98

Aol YUY welo] AT ol e Hel
& o)k dsithe ue@ W LH

21t O
PR AL . ’g*g

=

& LHd| lr.*%ﬁM vate] #AEE&N dEgol
24599 Ao ARHG

Yzt dEIe AHH o8 He LHY o
2 A9 AR Ased dalge gays
Aoz 4#HA Ut} Jones(1985)x PCOZ A
oA sl EEA g dAE 2 5

g o]F A7)

1l
1:\_.
\_.

nj g Aol AV BAg &5
Hatg dxeka k4 o Howles(1986)
£ tonic LH7} & A% dx @ vlele] Al
otstx oz H o)4 rhgd wlofel 7}
FAaET dagol AHatEe, £ gile] AY

=
=
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$ 2 gol woha & Aok Jones F

kel hMGE HuEa=A] =&
LH= Qs&te] Waz Ug I8 2alsr] &
of $AHgol AetEly Pl &o] FAaBa &
¢] o v, Stanger & Yovich(1985)= Y¥®71 A
Aste Al7le] LHY Ad =%d 23§ OMIv}
z71o] AAHAAY d7st BASE A7)
OCCCe2] &4fo] dojvir] ¢4 7hg Al7)7) A
W BAEUAL Hol A& R BEEel A
shE|H, W] dojutx Hahe 7]
o125 = sk fragmentationojt) M) A
d8e wolw Ao B U
B Ao Ax b-LH7 £ #AFe WA
9 GEgol we Baopid o
o owjole] ez B Zlol Wk

L8N

¥ o) &
(1985) &

,iﬂﬂo

ddgo] Yo rE
i- LHEE}‘C_ b-LHZ

Ao B AlRHY, &
So AMAsEA A
é o AstE wate 4
wAA A 4EEE F7
o2 7I¥E ok St Arnaud %5
(1986)& GnRH agonistE& #7|7F £ }ME
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