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A Study of Luteinizing Hormone in Patients with Infertility
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Objective: To evaluate luteinizing hormone (LH) in patients with infertility and recurrent spontaneous

abortion.

Material and Method: LH was tested by solid phase immunoradiometric assay based on monoclonal

and polyclonal anti-LH antibodies.

Results: Of 100 infertile patients, the number of less than 5 mIU/m}, 5~10 mIU/ml, greater than 10
mlU/ml in LH level was 67 (67%), 22 (22%), 11 (11%), respectively. Of 100 patients with recurrent
spontaneous abortion, the nurmber of less than 5 mIU/ml, 5~10 mIU/ml, greater than 10 mIU/ml in LH
level was 79 (79%), 18 (18%), 3 (3%), respectively. There was a significant difference between patients
with infertility and recurrent spontaneous abortion only in the group with LH level greater than 10

mlIU/ml (p=0325).

Conclusions: High LH in the follicular phase is known to decrease pregnancy rate and increase
abortion rate. But in this study the incidence of high LH in patients with recurrent spontaneous abortion
was low. On the contrary, there was a significant increase of LH in infertile patients. So recurrent

spontaneous abortion does not seem to be related to high LH level.
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Table 1. LH levels in patients with infertility and re-

current spontaneous abortion
LH Infertility RSA p value
5mlU/ml | 67(67%) T79(79%) 3206
5~10miUml  22(22%) 18(18%)  .5271
10mlU/ml T 11(11%) 3(3%) 0325
Total 100 100

LH: luteinizing hormone
RSA: recurrent spontaneous abortion

tube2] wall®ll= monoclonal anti-LH antibodies”} +-
#slo} glvk. HAW BE X (intraassay precision)
1.0~1.6%0] 22 AAR} AE= (interassay precision)
2.2~7.1%°]t}. A% (sensitivity)= 0.15 mIU/mlo]
I Fol% (specificity)= LHO| 433] Holshd F-
SH, hCG, TSHSH= mabikgo] A w7} vl

3. 84 &4

7}21o) LH Ao 9 B9} vkl a4k
B Aol ol AL AOAF 2R PHS
o] 833tk BE FA ¥4 the SAS System for
Windows release 8.1 (SAS Institute Inc., Cary, NC, USA)
< o833t

1

1009] &9 82 F FAFHAE 2] 5 mly
ml T A= 679 (67%), 5~10 mIU/mIS! 3¢
£ 229 (22%), 10 mIU/ml ©]74421 739-+= 118 (11%)
o]tk 100 9] WHExIAH4} $x} F FH WS
EZo| 5 mlU/ml ¥ 9= 798 (79%), 5~10
mlU/miQ] Z3-9-= 189 (18%), 10 mIU/ml ©}4+¢) 7
= 3% 3%)°IATh

FA B4 pvalue #tol AP HFEERo] 5
mlU/ml 05kl 739-E 3206, 5~10 mIUmI! 3%
£ 5271, 10 mIU/mi 0] 79-3= 03252 A
452 E0] 10 mlUml °]4% 7ot F Adzt
o o3k AfolE Rt} (Table 1).

3

]

Clomiphene citratel] ¥H-8-31A] % ohdAl



& #8]$ EE (gonadotropin releasing
hormone: GnRH),O_i WS- E A RS2 vy
BF7G 26%] B dANEE BRI 239 F
108 FAESITE 53] 2 F sHolAE w4
F olujell frato]l dofuwttt. o] ArollA 43%7} <

2 z7100 fAtel e o] e dddda
FFTS T & v@AdE 7 gA4 59
FAHEo] 13%0 E3strhE AMdo] v)Fo] B o
433 Foka @ 4= ok

G5Ade] AT 2E -‘?—H}jE%Qg 28
g ohd A dA T BN fabgol & Y
& 7] Yot FAYHEEZ L (luteinizing
hormone: LH)o} 531H ilol] ofw 3ES n]=

7l gigte] zALRHATE Galgh 2789 A F
Hj& 45 ojujol] ke 7

ol HATiehe gale] 4
AP Pz
AT BE

}:.
TS

e 9ol B
SR7k 98 Eskeh Qalel
TR HE FFA FAHYPT 2R
o] £0A W& 47 olujel 418 7h5Aol fro)
P wskck aelnE SHEy) 4R EeE
MEEEOE MAGEE she TR GE FFE
S]] FAFHTZR0] FoB Galgo] Hol
A3 fHEo] Bohe 2 & 4 9

]

Shs

L

2 L£7] o &

wjRo] A o4 Uy
HAFEHo] Fod Ao o3t J3e z-‘:z]
of g A= LHEHNUT JAE AZshs 193

% F A NI 0] 10 IUL o4 H$7) 46
oA WAL o] F 3190] YAHRE=H 20
B (65%)°NA] XA frato] ottt wbA GE ]of
FA P T2 o] AR 7390l AAfAko] | A
T 12%0)] ERQc). dEHo FAFPdsaE
AL = 57%0 A AdE-ako] Loyt
G719 FAPPTE 0] Yalof wlx)E e
Eukgo|u} glale 71g = AV §le
veRstt
FAPHTE2E] gO
¥ Qg vHths B
EUIHEE ke o
FAFY T2 2| P AT
o}7] Al&

o] ¥

\._

Lo
LSy
RHow

g

o A U
5= 91t} Clomiphene citrate
AES Yoz d¥r) e

7 HEHACE AEH

2 ahe BASA W FAY e

}:!

9™ 02 3399t}

-93.

Eo] ow A Eo] ol E AgHe}l)
Al FAPPYTEL0] FEp7tdE il gol
Yol 31 Aol Folxle Aoz g o
’6“3 Wi ZFF Ao A clomiphene citrateZ B &
=& ks Ao fARE 297 g 5 qith
IR o] AL whlEE HEE SRHYC’
FA Pz 2 0] F5dH IAGE =27
AN 77 wEo] dELD] Y JgE
At} FAFHTLER ooty FAAGAAA
(oocyte maturation inhibitor)7} A= o] QAIA] H-7
HalA x3hE G} vl AFAQ A
AL AEHA717] HalAe AR (gamete)ol 3
Ag Alzro] A sithe AME 4 A7 ¢l

Astote] AuTAN & 4 AT

wi7le) AUASERE ool 271408 o
071 BAAH o14E ZeFThe Fhol dsiA
S g5 9t a7} Basth o e Ay
& FET Bl FASATE AL F Aokl

‘7“:} ﬁ‘"‘ﬂ 2l HH § sioleEhe WHEAARANS 5
A} Ag/d‘g S Holx oA HT}
A28 Ry gEo] kP o]
2 Rl @Al A
3G ol &3 2
O] AMA S EEY) &
APz 22 Jgae AR thddda TF
oA FEAA (folliculogenesis)o] ZEF o] 4t
o] "ol = th= 7HsAE AAlgth
FAF gatoll A AP T2 0] FobAH A

A (luteal phase defectyS Z e @l AMI®E o}
238 TR gkskeh thddda SN
el AAASE 2R PHEegos wiHE
2 g o FA 7oA estradiolo] 30FX]IL proges-
terone®] ATl HIF AR T ojio] dAal A
Foh= ABAEL HolA| Yokt

ol2|g A Ut FAPPI 2R & A
£ WA o]AL slgEA (downregulation)A] 713 A
MrFz R0 HTRHEE e o] Foha F
A SAE JThP A da FFT Al A
buserelin @2 AHXE & F FEAITIEEO0R
B35S 9 51Y clomiphene citrate®] 73-$-2.¢}
FArgo]l Aadds Rix Yokl o9 Wi g

7

__4

’I_}E.

IIUJ



busereling® AR T HAHEolE W3} Qicke @
TE EREHJ! 28 u2 dEI)o] FAPLF
BPo| £ A9 MEFRE Ao JMATzERS
szt Ao] 4N Ao L& 4TS n)R
= 7Hdel didiA e Aol eI E o)A
Yol A 83 AL 014 ol=t},
APz 2 2L AHGAEL (granulosa cell)2t
32} Atolo] e AXEE JAse AL e
o 285t G e cAMP F=371 #Zastan
AR AAAE FaNA BFEDE AN §
o} o7y HA 3L JAA7E 8| R gA
of Sttt} oleit AL EL HlEs} A E
F (species)©l]l Eo|qt Agho] glom o] AL Z3}s}
A YA R xwslg dRPt Ao frate] ¥
od 7FsAdo] =the AL 9u|gich QAR
GE7)o) FHP Y52 0] 2ristA EnEHA Z
7ol 27t A&Eo] kst W) wjgdch
FAPAYI2ZEL A Go] FRHeor Y
FEE F71EE dhoA REHE Yz eR
& FAosHA Eulste] FPLA R 7)5E JAs)
I I (follicular atresia)E F25c) chdAdd
& FIT AN G ER) F5EhE Bdn
O gEFoY o= e YAZEE fuF
/o] Yeyt oA FAPNZ=E gop
H9} AfEo] Yot chdAddd FFFIME pro-
staglandin A§/dll o]’do] Zef5jo] z}Fjute] u|4
$#0]7] Wil fAto] Yol dthe 7Hdo] AAH
Ak 2FA P AAF7) A FFuolE o]4g
23 FAPHZEE FX9 ot obf-d A
go] gle Aoz YEPL? o] dFdME 3t
FAE S22 (desensitization)dte] FA AT =
< A F71& o]k
HITRE thddda S3F SxjolA] E3ain A2
A|4~ (body mass index: BMI)7} <8 A3 A
F219 BAR] fako] F71cE? ulyho)
FABFEE F8.3 220Xt SAFA
¥ B THEC) Hojxe= AL A
3tk aeg Agdos Gyl 3
Z2go] AusA RHlgE 3¢ fAL o
F23 21L& ulAFAQ G gl

tle

-94-

T4 9] peptide T2 WA oA AR}
Z2E9] Fulo Fag A%S ) Inhibind F
HE peptides T2 G¥EAFT2Z Hulof 243t
t} othdAddd S0l A] inhibin 1]l A7}
A AL opri? ¥AE T u F4H
YT FAYPYTER] HAsE a4 4
AAFEEE EH|ZEF02 QlI3ly BilEe &
APAZE2EE A5k AA7F dEo) EAg)
E AL oujgt). o] EZL ofF] #EAA] A
ot inhibin= TFE peptidets FE2H] A=
322 F%5 %392} (gonadotropin surge attenuating
factor: GnSAF) &2 A3 28 75 4AUA
(gonadotropin surge inhibiting factor: GnSIF)g}31 £3
022 JazaE a2 35 Gl WAl
of Zgsle AR FEHAY JHAFIER F
T A Z daY UE FAFPPSEE o
A2} F-E31H FAPHYSEE HjrtFo] A7)
T AR F5gH

WS FdetH AAASIEE 35 48Rt
& Gxida 3 AF FAPAHYSEL] I}
2% Fx ok A " Ao FAPHE
2 o] gitfshA Bu|EHEE 58] ogr) 9
ol MEFEAl o] 71X] Wi o] ALE U

UIR14d (endogenous) AT E2ES JA|5}7]
At} AHAANFEZE BHZ2E A5AE AN
sk Aol diside 1 23t F3EK ¢grh? A
FHop] Ales sk thddda F5T FAlolA
AAASTZEE BT EE F5AE WA I

e Aol vlske] SR Bo| FTEI
theUs FERS FuE
A& Thua 27} o)
Ag oJugnk

2ato] AgBopr] AN FAYH B2 Eo]
Fots A A A5l AUATsEE B
MEEZE B5A7L Bol AHH R Utk 2D

ARAFZTEE B3 2R g5A g F7)
& desshe Ado] AR olAe] A A E



FolE7tel tisiA = o] B} ¥
Hahe Il g F)o F83 9%
FAPETEE] I HE thdA
THTOA FAEE AaAle AL A9s)

Aol dside 2 &3br SAEA F9

o
kl

= ¢

1. Homburg R, Eshel A, Armar NA. One hundred pre-
gnancies after treatment with pulsatile luteinizing
hormone releasing hormone to induce ovulation. Br
Med J 1989; 298: 809-12.

. Homburg R, Armar NA, Eshel A, Adams J, Jacobs
HS. Influence of serum luteinizing hormone con-
centrations on ovulation, conception, and early pre-
gnancy loss in polycystic ovary syndrome. Br Med
J 1988; 297: 1024-6.

3. Homburg R, Jacobs HS. Etiology of miscarriage in
polycystic ovary syndrome. Fertil Steril 1989; 51:
196-7.

. Regan L, Owen EJ, Jacobs HS. Hypersecretion of
luteinizing hormone, infertility, and miscarriage.
Lancet 1990; 336: 1141-4.

. Shoham Z, Borenstein R, Lunenfeld B, Pariente C.
Hormonal profiles following clomiphene citrate the-
rapy in conception and non-conception cycles. Clin
Endocrinol 1990; 33: 271-8.

. Howles CM, Macamee MC, Edwards RG, Gos-
wamy R, Steptoe PC. Effect of high tonic lute-
inizing hormone on outcome of in-vitro fertilization.
Lancet 1986; 2: 521-2.

. Punnonen R, Heinonen PK, Ashorn R, Kujansuu E,
Vilja P, Tuohimaa P. Spontaneous luteinizing hor-
mone surge and cleavage of in-vitro fertilized em-
bryos. Fertil Steril 1998; 49: 479-82.

8. Stanger JD, Yovich JL. Reduced in-vitro fertiliza-
tion of human oocytes from patients with raised
basal LH levels during the follicular phase. Br J
Obstet Gynaecol 1985; 92: 385-93.

. Gysler M, March CM, Mishell DR, Bailey EJ. A

-95.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

decade's experience with an individualized clomi-
phene treatment regimen including its effect on a
postcoital test. Fertil Steril 1982; 37: 161-7.

Tsafiri A, Pomerantz SH. Oocyte maturation inhi-
bitor. Clin Endocrinol Metab 1986; 15: 157-70.
Guerrero R, Rojas Ol. Spontaneous abortion and
aging of human ova and spermatozoa. N Engl J
Med 1975; 293: 573-5.

Hunter RHF, Cook B, Baker TG. Dissociation of
response to injected gonadotropin between the gra-
afian follicle and oocyte in pigs. Nature (London)
1976; 260: 156-8.

Sagle M, Bishop K, Ridley N, Alexander FM, Mi-
chel M, Bonney RC, et al. Recurrent early mis-
carriage and polycystic ovaries. Br Med J 1988;
297:1027-8.

Filicori M, Flamigni C, Meriggiola MC, Ferrari L,
Michelacci L, Campaniello E, et al. Endocrine res-
ponse determines the clinical outcome of pulsatile
gonadotropin-releasing hormone ovulation induction
in different ovulatory disorders. J Clin Endocrinol
Metab 1991; 72: 965-72.

Hombrug R, Eshel A, Kilborn J, Adams J, Jacobs
HS. Combined luteinizing hormone analogue and
exogenous gonadotropins for the treatment of infer-
tility associated with polycystic ovaries. Hum Re-
prod 1990; 5: 32-5.

Johnson P, Pearce JM. Recurrent spontaneous abor-
tion and polycystic ovarian disease: comparison of
two regimens to induce ovulation. Br Med J 1990;
300: 154-6.

Balen AH, Conway GS, Kaltas G. Polycystic ovary
syndrome: the spectrum of the disorder in 1741
patients. Hum Reprod 1995; 10: 2107-11.

Bonney RC, Frank S. The endocrinology of im-
plantation and early pregnancy. Bailliere's Clin En-
docrinol Metab 1990; 4: 207-31.

Polson DW, Chanda M, Bedi S, Troup S, Lieber-
man B. The effect of serum luteinizing hormone
concentrations on success rates of frozen embryo

replacement into natural cycles. Br Congr Obstet



20.

21

22,

23.

24.

25.

Gynecol 1992 abstr 152.

Hamilton-Fairley D, Kiddy D, Watson H, Paterson
C, Franks S. Association of moderate obesity with a
poor pregnancy outcome in women with polycystic
ovary syndrome treated with low dose gonadotro-
pin. Br J Obstet Gynecol 1992; 99: 128-31.

Buckler HM, McLachlan RI, MacLachlan VB, He-
aly DL, Burger HG. Serum inhibin levels in poly-
cystic ovary syndrome: basal levels and response to
luteinising hormone-releasing hormone agonist and
exogenous gonadotrophin administration. J Clin En-
docrinol Metab 1988; 66: 798-803.

Sopelak VM, Hodgen GD. Blockade of the estro-
gen-induced luteinising hormone surge in monkeys:
a nonsteroidal, antigenic factor in porcine follicular
fluid. Fertil Steril 1984; 41: 108-13.

Messinis IE, Templeton A, Baird DT. Endogenous
luteinising hormone surge during superovulation
induction with sequential use of clomiphene citrate
and pulsatile human menopausal gonadotrophin. J
Clin Endocrinol Metab 1985; 61: 1076-80.

Balen AH, Jacobs HS. Gonadotrophin surge atte-
nuating factor: a missing link in the control of LH
secretion? Clin Endocrinol 1991; 35: 399-402.
Homburg R, Eshel A, Kilborn J, Jacobs HS. Com-

bined luteinising hormone releasing hormone analo-

26.

27.

28.

29.

30.

gue and exogenous gonadotrophins for the treatment
of infertility associated with polycystic ovaries. Hum
Reprod 1990; 5: 32-5.

Jacobs HS. Polycystic ovaries and polycystic ovary
syndrome. Gynecol Endocrinol 1987; 1: 113-31.
Balen AH, Tan SL, MacDougall J, Jacobs HS.
Miscarriage rates following in vitro fertilization are
increased in women with polycystic ovaries and
reduced by pituitary desensitization with buserelin.
Hum Reprod 1993; 8: 959-64.

Fleming R, Jamieson ME, Hamilton MP, Black WP,
Macnaughton MC, Coutts JR. The use of GnRH
analogues in combination with exogenous gonado-
tropins in infertile women. Acta Endocrinol (Suppl)
1988; 288: 77-84.

Abdalla HI, Ahuja KK, Leonard T, Morris NN, Ho-
nour JW, Jacobs HS. Comparative trial of luteini-
sing hormone releasing hormone analogue / HMG
and clomiphene citrate / HMG in an assisted con-
ception programme. Fertil Steril 1990; 53: 473-8.
Tan SL, Waterstone J, Waren M, Parsons J. A pro-
spective randomized study of the optimum timing
of human chorionic gonadotropin administration
after pituitary desensitization in vitro fertilisaiton.
Fertil Steril 1992; 57: 1259-64.

-96-



