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[Abstract] Objective To investigate the association between body mass index (BMI), sex hormone and single nucleotide
polymorphisms (SNPs) of follicle-stimulating hormone receptor (FSHR) gene rs2268361 and rs2349415 and its correlation with the
risk of polycystic ovary syndrome (PCOS). Methods Peripheral blood was collected from 213 PCOS patients and 207 healthy
controls, attending the Department of Reproductive Medicine at the First Hospital of Shanxi Medical University, and 32 follicular
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fluids were randomly collected from each of the PCOS and control groups from March to August 2021. Calculation of BMI of the
PCOS and control groups; The levels of follicle-stimulating hormone (FSH), luteinizing hormone (LH), estradiol (E,), testosterone
(T), progesterone (P) and prolactin (PRL) in peripheral blood of the two groups were detected by immunochemiluminescence
method. Polymerase chain reaction (PCR) and high-resolution melting curve (HRM) were used to analyze the polymorphisms of
rs2268361 and rs2349415 in FSHR of the two groups. Quantitative real-time PCR was used to detect the expression of FSHR gene
mRNA in peripheral blood and ovarian granulosa cells. Results There was a strong positive correlation between LH and LH/FSH
(r=0.88, P<0.05); The levels of BMI, E,, LH, LH/FSH and T in PCOS group were significantly higher than those in control group
(P<0.05); FSH level was significantly lower than that of control group (P<0.001). HRM analysis showed the frequencies of CC, CT
and TT genotypes at rs2349415 were 55.9%, 34.3% and 9.8% in PCOS group and 68.6%, 23.2% and 8.2% in control group,
respectively. The frequencies of C and T alleles were 73.0% and 27.0% in PCOS group and 80.2% and 19.8% in control group,
respectively. There were significant differences in genotype frequencies and allele frequencies between the two groups (P<0.05); The
expression level of FSHR mRNA was higher in ovarian granulosa cells in PCOS group than in control group (P=0.004), the expression
level of FSHR mRNA in rs234941S5 TT genotype was higher than that in CC (P=0.002) and CT (P=0.035) genotype. Conclusion

High levels of BMI, LH, E, and T allele 0f rs2349415 increased the risk of PCOS.
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Fig.1 Scatter diagram of clinical indicators and Pearson correlation coefficient
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R 1 PCOSLGX MM RIS R LLEL (7£5)
Tab.1 Comparison of clinical indicators between the PCOS and

control groups (x+s)

PCOS 2

X R ZH

g (n=213) (n=207) P

A (%) 28.7+4.1 29.3+5.0 -1480  0.138
HEi(m) 1.61£0.05 1.62+0.05 1.277 0.202
A (kg) 66.18+10.66  61.55+10.30 4524 <0.001
BMI(kg/m?)  25.35+4.10 23.763.92 4047  <0.001
FSH(U/L) 6.97+3.90 8.75+3.77 -4.759  <0.001
LH(U/L) 7.67+5.44 5.03+3.46 5978  <0.001
T(ng/dl) 554143038 49.13+23.33 2377 0018
PRL(jrg/L) 19.93£23.42  19.37£22.52 0248  0.804
E,(ng/L) 53.90+41.60  40.22+29.50 3.899  <0.001
P(pg/L) 0.65+0.92 0.60+0.45 0767  0.443
LH/FSH 1244123 0.70+1.21 4756 <0.001

PCOS. Z4 I HLEAAE; BML REFEH; FSH. B fil il % ;

LH. BRAEMZ; T.%0; PRLIBFLE; B MEM; P22

F2  PCOSHUL 5N ML FSHR HE PH R I3 HE R A3 43 Aii
FLAR (511 (%)]

Tab.2 Comparison of frequency distribution of FSHR genotypes
and alleles between PCOS and control groups [1(%)]

S = N
152268361

HEPA Y 0269  0.874
cC 50(23.5) 49(23.7)

CT 107(50.2) 108(52.2)

TT 56(26.3) 50(24.1)

S A 0.072  0.788
C 207(48.6) 206(49.8)

T 219(51.4) 208(50.2)

152349415

SEFI A 7.529  0.023
CcC 119(55.9) 142(68.6)

CT 73(34.3) 48(23.2)

TT 21(9.8) 17(8.2)

S LR 6.044 0014
C 311(73.0) 332(80.2)

T 115(27.0) 82(19.8)

SNP. KR L 5 PCOS. 24451 L5 5 1E

R T KSFH0E BRZH BH &8 T+, 1 ESH KB 2 R R
HUAEMF RS REA -, R AR T
5 R IT h T S, {0 PCOS 3 55 1 v ) e
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1] BEHE 7R PCOS [ 78 S A =), A 5% vh
PCOS B E, /KPR T, BR5 BE IR PIHERR (E,)
L, Se MEFLIN, WrliEs pcos B

FLRlSE ORI A B A 2 | T A ) D R i K
LH FIFSH & THEEE IR, 7T EEA TONE, 42
PR U A N T NS B & B . PCOS f A A
X R M B U 2R R O 2R A BB n L A B Y
LH, IR - LH/ESH>2, Al4HBhi2HipCcOsS™, A
TG IRFE AR AT A T R, LH 5 LH/FSH 2
A B IE A5G, T FSH 55 LH/FSH 2 55 ff o, 2
7N 5 LH K25 606 08B PCOS 2 W i HL AU -

1815 R 22 7% PCOS & 93 T I A FH ke i 2z 1) ¢
T o Sl 14 2k R 2 SCHR A5 (genome-wide association
studies, GWAS)&ZH T 18 Fh5 PCOS M i A 1515
A 081 fJ4E DENNDI, INSR, FSHR. LHCGRZ:5E:
Rk B A8 5 . FSHRIER T 2p16.3, H 1014k
WFMIONNETAR, IR EMERET
UIRE I 3Z 4 . — T 15 b J% 1) Meta 43 BT 45 2% 7
FSHR (1 SNP 11/ 5 152268361 T 254y J: K Fl 152349415 T
SN FEF N T PCOS 1Y A s AU 2S5 % 2 [ 4
LR Z AT I AUESE FSHR 225 PEHI I PCOS 1)
Sy BEAERS h [J/ 4 ) GWAS-Meta BF 57 & FRL
152268361 5 1 [H a4 PCOS 5y Btk Bl | 4 50, —
TG X v R DU B 9T R B, A B SR 2 AR AR
55k 2 BEREAR 4 0] SNP AV 14, 152268361 GG & K AU )
G IR AFAE I 255, TAE 12349415 v 45 I
W 2 BLRA i 25 5000 ZE A ST ABErp, FSHRFEH
152268361 3/ s [ S5 7 LR L4351 cC. CT AT,
PCOS 41 e /NS4 FEPRUSR C Ry 48.6%, 4 1%
A5 PCcos by B TE M WA, H5—miph
FIRICHY (4 55 P i Meta 23 B R IRA—S, #2R
AIRELEARTRI R . Al . RO AN bk (8] A7 7 — 2 1Y
WAL TAE; 152349415 1 3 AR I 4L CC. CT
FITT 3 FhELH B, PCOS 2H v f /N o i PR L% T
H27.0%, B 5 X BEZH 9 19.8% (P=0.014),, £/~
TEABF G ANBEH, 1s2349415-T 25 0 KL R 16 fin 71
PCOS [ &5 AU

FSHR 3= %2 iy O -S8 J00k7 41 700, ks 40 i 7 J5
BRI sh A K & B i S AR,
AWFFEARIN, PILLAME I H FSHR mRNA FiA7K -2
SR GE A R S, AR O S B0RL 20 A Hh PCcos 41
FSHR mRNA 357K B &g & X R 41 (P=0.014) . 11k
Hb, ABFZERIN T 152349415 137 15 A [ 5 PR B AN A B
HLIURL 4 L P FSHR mRNA [ 32357k, 255 &M
TT JE P #A4N& FSHR mRNA %1k 7K -5 T CC #1 CT
FERAL, R ASTE] A4 256 R 78 AT 52 FSHR B 323K .
FSHR FE[H ) Z2 2851 — J5 T 521 PCOS [ Zp ik, 55
— 7 2 T A HEBR VG YT B FSHR XJ AR FSH
A RBURED ] FSH-ESHR A ELAF FH AT 42 14F B S 5004 240
Ji 434k K B 3 AR RTRERZ I PCOS 1 &2
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OR (95%CI) p
B x 0.986(0.946~1.029)  0.599
BMI - 1.112(1.059~1.167)  0.000
E, 5 1.009(1.003~1.014)  0.015
P — 0.959(0.745~1.235)  0.786
L e 0.832(0.768~0.901)  0.000
T \ 1.003(0.996~1.008) 0493
ERL t 1.000(0.992~1.008)  0.986
LH - 1.178(1.114~1247)  0.000
EH/ESE —r— 0922(0.739~1.151)  0.548
12268361 CT . 1.138(0.714~1.815)  0.648
12268361 TT a 1.061(0.625~1.801)  0.854
GRS BT * 1933(1.275~2.932)  0.009
12349415 TT 5 1330(0.688~2.574) 0476
1 T T T T
0.5 10 15 2.0 2.5 3.0
OR

BML {RH 464 ; FSH. UPVEAMIAE ; LH. 8RS T 5 0; PRLMALE; E, METEE; P.220; SNP. LR ZAME
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