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Luteinizing hormone (LH) is important in the
development of follicle growth, stimulation of
steroidogenesis, and maturation of the oocyte.
Abnormal LH secretion induces anovulation,
leuteal insufficiency, and premature oocyte ma-
turation, leading to menstrual disorders, polycy-
stic ovary syndrome (PCOS), recurrent miscar-
riage, and infertility.**** A large scale study of
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the frequency of these LHP variants recently
was performed by Nilsson et al.’ who found
the highest prevalence in the Lapps of Finland
(42%) and the lowest prevalence in U.S. resi-
dents of hispanic origin (7.1%). It was found
to have higher in vitro bioactivity and a shorter
half-life than the wild type LH.

PCOS has the feature of excessive LH, hy-
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perandrogenism, obesity (overweight) and dis-
turbance of folliculogenesis. PCOS is a heter-
ogeneous disorder containing no simple defini-
tion. This disease is often characterized by hy-
perandrogenistn, menstrual disorders, and obe-
sity in women with enlarged polycystic ovaries.™
The two mutations in exon 2 of the gene, alt-
ering two codons (8 and 15, Trp8Arg; TGG to
CGG and Llel5Thr; ATC to ACC) are the same
as those seen in hCG; these were identified in
both healthy and infertile patients.'® Mutations
in the human LHp-subunit gene recently have
been reported and linked with infertility >**> How-
ever, the evaluation of their infertility was not
completely characterized, especially in PCOS."?

In this study, we investigated whether there
was any correlation between these variants of
LHP exon 2 (1LHB2) subunits and PCOS in Ko-
rean women.

MATERIALS AND METHODS

Sample

Twenty-one women who were diagnosed with
PCO were included in the study at the infertility
Medical Center of CHA General Hospital. Sam-
ples of venous blood were collected from con-
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Figure 1. RFLP analysis of the Trp(TGG)8Arg
(CGG) mutation in LHP exon 2 using enzyme Ncol.
Lane 1: Marker DNA, Lane 2: Heterozygote type,
Lane 3, 4, 5: Homozygote type.
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senting individuals and their DNA extracted by
standard methods.

PCR Amplification, Restriction Fragment
Length Polymorphism (RFLP) from Genomic
DNA for Mutation Detection

PCR reaction contained 50 pl 10x reaction
buffer (500 mM KCI, 100 mM Tris-Cl, pH 8.3),
2.5 mM MgCl;, 0.8 mM dNTP, 2.0 U Taq po-
lymerase and 50 pM of sense primer of LHP
exon 2 (3-TCTTTGTGGGTGGTGTACCACGC-
3") and antisense primer (5“GGAGGATCCGGGT-
GTCAGGGCTCCA-3"), respectively. The primers
used in these experiments span exon 2, intron 2
and exon 3 of the LHB gene. PCR using primers
generated a 794 bp fragment. The PCR ampli-
fication and RFLP analysis were carried out by
Roy et al.* with slight modifications.

Data Analysis

The data were analyzed using the chi-square
(X*) test. p<0.05 was considered statistically sig-
nificant.

RESULTS

Twenty-one women with PCO and fifty-four
nonpregnant controls were investigated in the
two loci of LHB2 (Table 1). The phenotypic fre-
quencies of LHB2 (Trp8Arg) in PCO patients
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Figure 2. RFLP analysis of the Ne(ATC)15Thr
(ACC) mutation in LHP exon 2 using enzyme FokI.
Lane 1: Marker DNA, Lane 2: Heterozygote type,
Lane 3, 4: Homozygote type.



Table 1. Comparison of allele frequencies of the LHB variants in the PCO and nonpregnant Korean women

Study group LHp Phenotype Allele Frequency N
Trp8Arg 1-1 2-1 22 2
PCO 18 3 0 0.071 21
Nonpregnant women (Kim et al)’ 49 5 0 0.046 54
Tle15Thr T TC cC C
PCO 17 4 0 0.095 21
Nonpregnant women (Kim et al)’ 50 4 0 0.037 54

1,T=Wild type allele: 2,C=mutant allele.

Table 2. LHB exon 2 variants in 21 infertile patients with PCO and 54 nonpregnant women in Korea

Study group No. of Frequency of indicated condition (%)
patients Variant LH group Normal LH group

PCO 21 6 (28.6) 15 (71.4)

Nonpregnant women (Kim et al)’ 54 9 (16.7) 45 (83.3)

*; p<0.05.

Table 3. Frequency of LHp-subunit gene mutations in the Korean and Japanese infertile women

Study group

Frequency of LHB-subunit variant (%)

Korean

Japanese UK

PCO 28.6 (present study)

Nonpregnant women 16.7 (Kim et al)’

7.7 (Furui et al)
12.0 (Nilsson et al)’

20.9 (Rajkhowa et al)’
14.6 (Rajkhowa et al)’

were LHB2 1-1 type (85.7%) and LHPB2 2-1 type
(14.3%) (Figure 1). The allele frequencies of
LHf?' and LHB2® were 0.93 and 0.07, respecti-
vely. The phenotypic frequencies of LHB2 (lle
15Thr) in PCO patients were LH2 TT type
(81.0%) and LHB2 TC type (19.0%) (Figure 2).
The allele frequencies of LH/2" and LHAC in
PCO patients were 0.90 and 0.10, respectively.

The frequency of LHP2 variant was higher
in the PCO patients (28.6%) than in the con-
trols (16.7%) (p>0.05). PCO patients with the
variant were more frequent than nonpregnant
women with the variant (Table 2).

DISCUSSION

Elter e al.' found that the women with vari-
ant LH had lower serum levels than the healthy
women. Kurioka et al® also initially failed to
confirm a case of PCOS because of an undere-
stimation of LH concentrations due to a variant
form of this hormone resulted in a misleadingly
low LH/FSH ratic. These abnormal characteristics
of variant LH may lead to abnormalities in the
pituitary-gonadal endocrine pathways.” A re-
portedly shorter half-life of variant LH in the
circulation, lower bioactivity in vivo, and incre-
ased bioactivity in vitro may be related to these
interesting associations.>">'* Suganuma et al'*
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reported that some patients homozygous for the
mutant LHB-subunit had menstrual disorders. In
a Finnish population, homozygotes reportedly
were fertile, but homozygous Japanese subjects
have been reported to be infertile.”*’

The role of LH in the pathogenesis of PCOS
has been debated. Variant LH, as a result of its
increased bioacivity, may cause hyperandroge-
nemia and PCOS. Furui ef al” and Suganuma,'
who also defined the LH variant, reported that
two of five cases homozygous for the variant
LH were diagnosed as PCOS. Rajkhowa et al
and Elter e al.,' however, observed a similar
frequency of the LH variant in women with
PCOS and healthy women.

Takahashi et al.”® reported a significantly high-
er prevalence of luteinizing hormone B-subunit
variant (53.3%) in Japanese patients with pre-
mature ovarian failure (POF). They suggested
that variant LH secretion may induce ovulatory
disorders, luteal insufficiency, amenorrhea caus-
ed by weight loss, or hyperprolactinemia with
consequent infertility and PCOS. However, we
showed that there was a significantly higher pre-
valence of LHP variant in Korean PCO patients
(28.6%) than that of Japanese patients (7.7%)
(Table 3).

The pathophysiological and clinical significance
of variant LH in infertile patients with PCOS
is still unclear.
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