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ABSTRACT KEYWORDS
Polycystic ovary syndrome (PCOS) is a heterogeneous disorder affecting PCOS,
femaleinfertility originally described as early as 1935. Genetic studieshave Leptin.

identified a link between PCOS and disordered insulin metabolism, and
indicate that the syndrome may be the presentation of acomplex genetic
trait disorder. Leptin is also important in regulating the onset of puberty.
Extremely thin women often stop ovulating and abnormally thin adoles-
cent women enter puberty later than their heavier counter parts, indicating
that fat tissue may produce asignal that regulates reproduction, thisfactor
may be leptin. Treatment of mice with leptin accel erates the maturation of
the female reproductive tract and leads to an earlier onset of the estrous
cycle and reproductive capacity. Serum leptin concentration in women
with PCOS has been reported to be higher than or similar to those in
weight-matched controls. M utations of the LEP gene lead to obesity in ob/
ob mice. Inthe present study, LEP (-2548) G/A and L EPR Q223R genotypes
inaseries of PCOS cases and normal controls were analyzed. The preva-
lence of theadlleleswas different inthe 2 groups, control and PCOSwomen.
For the LEP (-2548) G/A, the overall distribution of the 3 genotypesinthe
PCOS patients (GG 19%; GA 56%; AA 25%) was comparable with the
distributions found in related subjects of normal control (GG 28%; GA
50%; AA 22%). Exonic polymorphismsin the LEPR gene, namely Q223R
polymorphism on the leptin concentration variable in a selected popula-
tion of PCOS patients and normal control were studied. These polymor-
phisms cause a change in charge (Glutaming[ Q] to Argining[R]) at codon
223. For the Q223R polymorphism, the overall distribution of the 3 geno-
typesin the PCOS patients (QQ 45%; QR 41%; RR 14%) were compared
with thedistribution found in rel ated subjects of normal control (QQ 40%;
QR 57 %; RR 3%). Findings suggest that, in this sample, regulatory se-
guence primarily predisposing to early onset obesity was not in close
linkage equilibrium with these polymorphisms.
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INTRODUCTION der inwhich numerousbenign cystsformontheovaries
under athick, white covering. It ismost commonin
Polycystic ovary syndrome (PCOS) isthedisor-  women under thirty yearsof ageand many ovarian cysts
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disappear without treatment. M anifestation of PCOS
rangesfrominfertility asaresult of chronicanovulation
and menstrud irregularities such asamenorrheaor oli-
gomenorrhea, obesity in combination with aprepon-
deranceof fat localized in the upper body region and
several dermatological features such as seborrhea,
alopecia, acne or hirsutism as a result of incessant
hyperandrogenismi¥.

Women with PCOS seldom ovul ate becausefol -
liclegrowth arrestsdl thesmdl antral stage, and large
pre-ovulatory folliclesrarely develop. PCOSisfre-
quently associated with obesity and insulin resistance?,
symptoms remini scent of those observed inleptin defi-
cient ob/obmice.

Leptinisa 16 K Dapolypeptide hormone produced
predominantly by white adiposetissue® that playsan
important rolein body weight homeostasi s, through ef-
fectson food intake and energy expenditure. In addi-
tiontotheregulation of body weight, leptinaso influ-
ences hematopoies's, reproduction, angiogenesisand
immune processes®.. Leptin may beanimportant sig-
nal indicating the adequacy of nutritiond statusfor re-
productivefunction®, Gendticvariationa theleptinand
receptor genelocusmay play animportant roleinthe
pathophysiol ogy of human obesity, aleptin resistant
dae Singlenucdeotidemutationsof theleptingene(LEP)
(resulting inatruncated protein) or theleptin receptor
(LEPR) gene(resulting inapremature terminati on of
theintracellular domain) are responsiblefor themor-
bid obesity seen in mouse models of obesity (ob/ob
and db/db mice, respectively) aswell asfew rare cases
of obesity in humans. Although human obesity isgener-
ally not thought to be monogenic disorder, leptinlevels
increaseswith increasing amountsof fat mass®, sug-
gesting that obesity isaleptin resistant statein humans.
Therefore, it has been previously suggested that ge-
netic variation at theleptin receptor locus and/or post
receptor defectsmay play asignificant roleinthe patho-
physiology of human obesity. A del etion of theguanine
nucl ectidein codon 133 has been described® which
caused | eptin deficiency and severe obesity intwo chil-
dren of the same consanguineous pedigree.

MATERIALSAND METHODS

Collection of blood samples
The study popul ation cons sted of 88 women aged

between 24-34 years (mean + SD: 28.92 + 4.03), with
PCOS, who havenever given birth upto thetimeof the
present investigation of undesirableinfertility. All the
examined blood sampleswere collected at the begin-
ning of theinfertility therapy when PCOSwomenwere
not taking any medications.

Sixty normal ovulatory women, aged between 24-
34 years(mean+ SD: 25.12 + 2.95) were selected as
normal subjects. The normal womenincludedinthis
study were sel ected onthebasi sof not having hirsutism
or signsof androgenization and al had normal ovula
tory mengtruad cycles.

Onedrop of blood was collected in asterilefilter
paper disc (Whatman filter paper) and kept in sterile

eppendorfs

I solation of DNA from one drop of blood (Split
second™ DNA pr epar ation method

Patient’s finger was wiped with 70 % ethanol and
pricked with a sterile lancet. The blood was blotted
withaWhatmann filter paper disc and placedin aster-
ile eppendorf.200ul of Sol A was added to the
eppendorf. Boiled thisfor 10 minutesin ahot water
bath. Later, cooled thisinfreezer for 5minutes. Tothis
20l of Sol B was added. Centrifuged at 10,000 rpm
for 3minutes. Thesupernatant with template DNA was
takeninto afresh sterileeppendorf.1: 5dilution tem-
plate DNA was prepared by taking 20ul of the tem-
plate DNA and 80l of sterileMilliporewater inaster-
ileeppendorf. 3 ul of diluted template DNA was used
for PCRamplification

Polymer ase chain reaction

Specific pairsof oligonucleotide Primerswere se-
lected from theliterature®. Primer for Leptin (LEP)
(242bp) isF-5'TTT CTG TAATTT TCC CGT GAG
3 and R-5’AAA GCAAAGACA GGCATAAAAA
3'. Primer for Leptin receptor (LEPR) (80 bp) isF-
5AAA CTCAACGACACT CTCCT T3 and R-
5‘TGAACT GACATT AGA GGT GAC 3'. Primers
(LEPFand LEPR), (LEPR Fand LEPRR) each 5uM
concentration wasmixed and diluted with TE Buffer.
Multiplex PCR master mix, template DNA and primer
mix werethawed to room temperature. The solutions
were mixed compl etely before use. The PCR reaction
mix was prepared with 8ul Multiplex PCR master mix,
5 ul Multiplex primer mix, 3ul TemplateDNA and the
fina volumeis 16pl. The PCR reaction mix wasthor-
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oughly mixed by ashort spininamicrofuge. Thether-
mal cycler was programmed according tothereaction
conditions, initid activation for 5min at 94°C, Denatur-
ationfor 30 sec at 94°C, Annealing for 30 sec at 55°C,
Extensionfor 4 min at 65°C for 35 cycles. Thereisa
fina extensonfor4mina 65°C and coolingfor 10min
at 4°C. The PCR tubeswere placed inthethermal cy-
cler and cycling program was started.

Restriction digestion of PCR Products (PCR-
RFLP)

PCR amplified DNA wastakenineppendorfs. The
restriction enzymesa ong with the buffer and Millipore
water from the deep freezer wasremoved and kept in
anicebox.16ul of Milliporewater wasaddedto all the
eppendorfshavingthe DNA. 2ul of enzymebuffer was
added to al the eppendorfs. 2ul of the Cfo | enzyme
was added to the 242bp amplified LEP PCR product
and Msp | enzymeto the 80bp amplified LEPR PCR
product. All the tubes were kept for a short spin at
10,000 rpmfor amin. Incubated dl thetubeson afloater
inside water bath maintained at 37°C for two hours.
Thetubesweretaken out; 3ul of DNA gel loading dye
was added to all tubes and mixed well. Loaded the
80bp restricted fragmentsin 4% agarosegdl and 242bp
restricted fragmentsin 2 % agarose gel . Turned onthe
power supply and wasrun at 100 volts. Terminated the
run when the tracking dye was about to leave the
gel . Transferred the gel on an Uvidoc viewed thegel
under ultraviolet light (300nm). Photographed assoon
asthe gel hasbeen checked for the presence of bands.

Polymor phismin LEP and L EPR genes

The polymorphism at position-2548 of LEP gene
was defined by the presence (G) or absence(A) of the
Cfol regtriction Site. Digestion of the 242 bp PCR prod-
uct with Cfol produced fragmentsof thefollowingsize:
181 and 61 bp in homozygote (G/G); 242,181 and
61bpin heterozygote (G/A) and 242bpin homozygote
(A/A). Thepolymorphismat pogition 223 of LEPR gene
was defined by the presence (Q) or absence(R) of the
Msp | restrictionsite. Digestion of the80 bp PCR prod-
uctswith Mspl restricted fragmentsareof thefollowing
size: 57 and 23 bp in homozygote (Q/Q); 80, 57 and
23 bpin heterozygote (Q/R) and 80bp in homozygote
(RIR).
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RESULTS

Inthe present study, LEP(-2548) G/A and LEPR
Q223R genotypesinaseries of PCOS casesand nor-
mal controlswereandyzed. Theprevdenceof thedle-
leswasdifferent in the 2 groups, control and PCOS
women. Overadl, thedistribution of the 3 genotypesin
the PCOS patients (GG 19%; GA 56%; AA 25%) were
comparablewiththedistributionsfound inrel ated sub-
jectsof normal control (GG 28%; GA 50%; AA 22%)
(TABLE1Y).

Exonic polymorphismsinthe LEPR gene, namely
Q223R polymorphism ontheleptin concentration vari-
able in a selected population of PCOS patients and
normal control were studied. These polymorphisms
causeachangein charge (Glutaming Q] toArgining R])
at codon 223. For the Q223R polymorphism, the over-
al digtribution of the 3 genotypesinthe PCOS patients
(QQ 45%; QR 41%; RR 14%) were compared with
thedistribution found in related subjectsof norma con-
trol (QQ 40%; QR 57 %; RR 3%) (TABLE 2).

DISCUSSION

Inhuman, severa polymorphismshave beeniden-
tifiedinthe LEPand LEPR genes; aG toA substitution
at-2548 upstream of the ATC start siteé™ inthe LEP
geneS’ promoter region, and A, G substitution at 668
from the start codon 223 in exon 6 (Q223R) of the
LEPR genecoding for theextracd lular region common
toal isoformsof LEPR™. TheGtoA substitution at -
TABLE 1: y?test result for genotypicand alldlicvariationsat

exon polymor phismsin the L EP gene between nor mal con-
trolsand PCOS subj ects

G -2548 A Polymor phism
Nor mal control (n=60) PCOS subjects (n=88)

Genotypes No. of No. of 2

Co do%ri)nant model cases % cases % /P
GG 17 28 17 19

GA 30 50 49 56

AA 13 22 22 25 2.03(0.36)
Dominant model

GG 17 28 17 19

GA + AA 23 172 71 8 -16029
Recessive model

GG + GA 47 78 66 75

AA 03 22 22 25 0.16(0.69)

G-Wild type alleles; A-Variant alleles, P-One tailed probability
of chi-squared distribution, P- Values are not significant
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TABLE 2: y2test result for genotypic and allelicvariations
at exon polymor phismsin the LEPR gene between nor mal
controlsand PCOS subjects

Q223R Polymor phism

_ PCOS subjects
Normal control (n=60) (n=88)
No. of No. of 2
Genotypes cases % cases % x /P
Co dominant
model
QQ 24 40 40 45
QR 34 57 36 41
RR 02 03 12 14 41(0.13)
Dominant model
QQ 24 40 40 45
QR+ RR 36 60 48 56 0.42(0.52)
Recessive model
QQ+0R 58 97 76 86
RR 02 03 12 14 1.51(0.22)

Q- Wild type alleles,R-Variant alleles, P-One tailed probabil-
ity of chi-squared distribution. P-Values are not significant

2548 of the LEP genewas associated with leptin pro-
duction™, The Glutamineto Arginine substitution oc-
cursinthefirst of thetwo putativeleptin binding regions
and may be associated with impaired signaling capacity
of theleptinreceptor. Enhanced geneexpressionand
increased circulating leptin levelshavebeenreportedin
subjects carrying the LEPR 223R or LEP (-2548) A
aleles®®%, The LEP (-2548) A aléele has also been
associated withatwo fold increase of leptin secretion
adi pocyteswhen compared to secretions by adi pocytes
bearing only the LEP (-2548) G dleled®3,
Thedifferencenoted inthe present investigation was
not statistically sgnificant. Thesefindings suggest that,
inthissample, regulatory sequence primarily predis-
posing to early onset obesity wasnot in closelinkage
equilibriumwith thesepolymorphisms Theseresultsdo
not support the hypothesisthat the LEP-2548 geno-
typeisassociated with changesin leptin production.
Thefrequency distribution of theA and G dleleswere
not significantly different between norma controlsand
obese patients with PCOS. Rarely studies had been
performedinthe5’ non-coding region™, hence deci-
sionwasmadeto screenfor alelic variations, which
maly beresponsiblefor variationinleptinlevelsin hu-
mansand associ ated with some phenotypesof obesity.
Our resultswere conflictingwiththeliterature® thatin
both cohortsleptinlevelswere approximately 20-25
% lower inthe- /- LEP-2548 obesegirls.
The present datahas shownthat LEPR -2548
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A/A and G/A genotype arenot sSgnificantly associated
with highleptinin PCOS. Thisiscontradictory withthe
report!*Y, that the G-2548A variant in the promoter of
LEPindicatesadifferentia responsetoalow calorie
diet. Certain genotype-specific effects must exist be-
tween circulating leptin and body fatness®® A functiona
study asoinfluenced leptin MRNA expression, possi-
bly at thetranscriptiona level ™

R223 allele was found more in PCOS subjects.
But thisvariationwasnot sgnificantly different fromthat
of normal controls. Similarly negativeresultswerere-
ported for Q223R polymorphismin different Cauca-
sian populations, including American*¥ British™ and
Danish™ groups. Negativeresultshave also beenre-
ported for other racia popul ationsincluding Japanese,
blacksand Pimalndians. Thismay bedueto differing
statistica modelsor anaysis, thefact that allelic fre-
quenciesvary significantly among different races®29,
and/or theposs bility that thephysiologica effect of the
Q223R polymorphism hasasignificant racial compo-
nent™™. Alsoin population of whiteAustralian women,
the LEP and LEPR GIn 223Arg polymorphismswere
not associated with longitudina changesinbody weight,
fat mass, percentage body fat or BM 112, Theseresults
arenot surprising, cons dering the polygenic nature of
most human obesity, according to whicheechindividua
geneis expected to contributein aminor way to the
phenotypic variation, and combinationsof severa genes
are likely to contribute or predispose to obesity!?.
Evidenceof asignificant effect of the Q223R polymor-
phism on human body composition has been reported
intwo other studies®.
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