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Relationship Study between Serum Leptin, Irisin, SHBG
and AQP8 and Hormone Levels and Pregnancy Outcome
in Patients with PCOS Infertility Undergoing in IVF-ET*
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ABSTRACT Objective: To study the relationship between serum leptin, irisin, sex hormone binding globulin (SHBG) and aquaporin
8 (AQP8) and sex hormone levels and pregnancy outcome in patients with polycystic ovary syndrome (PCOS) infertility undergoing in
vitro fertilization-embryo transfer (IVF-ET). Methods: A total of 293 patients with PCOS infertility undergoing IVF-ET who were
admitted to our Hospital from January 2020 to January 2022 were selected, and the patients were divided into clinical pregnancy failure
group (n=118) and clinical pregnancy success group (n=175) according to whether or not the pregnancy was clinically successful.
Clinical data of patients were collected, and serum leptin, irisin, SHBG and AQPS levels were measured. Pearson's correlation coefficient
was used to analyze the correlation between serum leptin, irisin, SHBG and AQPS levels and sex hormone levels in PCOS infertility,
multivariate Logistic regression was used to analyze influencing factors of pregnancy outcome in PCOS infertility patients undergoing
IVF-ET, and receiver operating characteristic (ROC) curves were used to analyze the value of serum leptin, irisin, SHBG and AQPS8
levels alone and in combination to predict clinical pregnancy failure in PCOS infertility patients undergoing IVF-ET. Results: Compared
to the clinical pregnancy success group, the clinical pregnancy failure group had lower follicle stimulating hormone (FSH), gonadotropin
(Gn) dosage, number of eggs gained, fertilization rate, excellent embryo rate and SHBG levels, and higher luteinizing hormone (LH),
LH/FSH, testosterone (T), insulin resistance index (HOMA-IR), leptin, irisin and AQP8 levels. Pearson correlation coefficients showed
that serum leptin, irisin and AQP8 were negatively correlated with FSH level, and positively correlated with LH, LH/FSH and T levels in
patients with PCOS infertility (all P<<0.05). SHBG was positively correlated with FSH level, and negatively correlated with LH, LH/FSH
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and T levels (all P<<0.05). Multivariate Logistic regression analysis showed that LH/FSH, T, HOMA-IR, leptin, irisin and AQP8 were

independent risk factors for clinical pregnancy failure in patients undergoing IVF-ET for PCOS infertility, and excellent embryo rate and

SHBG were independent protective factors (all P<<0.05). The ROC curves showed that the area under the curve (AUC) for serum leptin,

irisin, SHBG and AQPS levels in combination to predict clinical pregnancy failure in PCOS infertility patients undergoing IVF-ET were

greater than each indicator alone. Conclusion: Serum leptin, irisin, SHBG and AQPS levels are associated with FSH, LH, LH/FSH, T

levels and clinical pregnancy failure in PCOS infertility patients undergoing IVF-ET, and it is helpful to predict the pregnancy outcome of

patients with PCOS infertility.
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Table 1 Comparison of clinical data and serum leptin, irisin, SHBG and AQPS levels between the two groups

Clinical pregnancy failure

Clinical pregnancy success group

ftems group(n=118) (n=175) v P
Age(years, xs) 29.25+3.44 28.95+3.51 0.717 0.474
BMI(kg/m?, x:s) 23.62+3.22 23.12+2.77 1.416 0.158
Infertility years [years, M(Pss, Pys)] 4.00(2.00, 6.00) 4.00(2.00, 6.00) -0.118 0.906
FSH(U/Lxs ) 5.90+1.71 6.38+1.13 -2.707 0.007
LH(U/L, x+s) 6.17+0.50 5.92+0.73 3.525 <0.001
LH/FSH( xzs) 1.06+0.44 0.94+0.22 3.083 0.002
Ex(pg/mL, xs) 55.59+19.80 53.65+15.59 0.894 0.372
P(nmol/L, xs) 1.28+0.32 1.33+£0.23 -1.337 0.183
T(nmol/L, x+s) 1.11£0.12 1.06+0.09 4.018 <<0.001
PRL(ng/mL, xzs) 16.84+3.09 16.41£3.39 1.092 0.276
Gn dosage(U, xzs) 3464.28+728.53 3729.15+674.24 -3.192 0.002
HOMA-IR[M(Pys, Pys)] 2.04(1.77,2.36) 1.74(1.47, 1.98) -5.462 <<0.001
Number of eggs gained(n, xz+s) 15.17+£5.40 17.34+7.27 -2.923 0.004
Fertilization rate(xs) 0.78+0.19 0.84+0.15 -2.961 0.002
Excellent embryo rate(xzs) 0.70+0.27 0.78+0.19 -2.748 0.007
Leptin(ng/mL, x+s) 18.69+3.71 14.59+4.23 8.536 <0.001
Irisin(ng/mL, xs) 170.76+33.33 143.10+26.68 7.532 <<0.001
SHBG(nmol/L, x+s) 38.83+7.31 46.82+10.01 -7.893 <<0.001
AQP8(ng/L, x:ts) 15.11£3.73 11.46+2.82 9.037 <<0.001

22PCOS AZfEMFEER. BEZE . SHBG.AQPS /KF St
¥/ &0k P

Pearson AHC R E /R, PCOS ANRFERF MG R . $E
# AQP8 5 E, P PRL /K FJC(r=0.022,-0.014.,0.065;0.114
0.009.0.080;-0.011.0.017.0.075; P>0.05); M5 £ . SR %E.
AQP8 Y FSH /K ¥ £ i 1 3%  (1=-0.559,-0.489,-0.488;P <
0.05), 5 LH.LH/FSH.T 7K-{-2 IFEAH(r=0.469 ,0.507,0.402;
0.511,0.448 .0.472;0.531.0.471.0.424; P <0.05);SHBG 5 FSH
IK -2 IEAH G (1=0.554; P<<0.05), 5 LH LH/FSH T 7K -5 171
HHE(1=-0.505,-0.485,-0.406; P<<0.05 ),

2.3 PCOS RE|EHER IVF-ET EEFRER/ZMEZNSE
£ Logistic [E]I3447

) FSH.LH LH/FSH T .Gn & . HOMA-IR ZiBREL 32k
AR R S EE SHBG AQPS Sy [ 7% & (4 5 {H ¢
A, DU IRES TR (il PR AT 82 25 W =1, Wi PR AT W B2 =0) 2 B
At , Z & Logistic M4 4 #7 7% , LH/FSH . T ,HOMA-IR |
JE 2 BEE AQPS Jy PCOS RNASEHEZ IVF-ET &I K
PR R fE e R 2R, LR 38 (SHBG g {47 I 3R (P<<0.05),
W2,

3 2 PCOS RBEMIEFER . EEEK . SHBG.AQPS /K F 5=k T HtE X

Table 2 Correlation between serum leptin, irisin, SHBG, AQP8 levels and sex hormone levels in PCOS infertility

Leptin Irisin SHBG AQPS8
Sex hormone
r P r r P r P

FSH -0.559 <0.001 -0.489 <0.001 0.554 <<0.001 -0.488 <<0.001

LH 0.469 <<0.001 0.511 <<0.001 -0.505 <<0.001 0.531 <<0.001
LH/FSH 0.507 <<0.001 0.448 <<0.001 -0.485 <<0.001 0.471 <0.001
E, 0.022 0.709 0.114 0.052 -0.004 0.945 -0.011 0.849

P -0.014 0.806 0.009 0.874 0.025 0.675 0.017 0.777

T 0.402 <0.001 0.472 <0.001 -0.406 <0.001 0.424 <0.001

PRL 0.065 0.267 0.080 0.172 -0.022 0.701 0.075 0.203
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ROC ik s, MLiEE % . SRR SHBG AQP8 K-V &

i PCOS A4l 3z IVE-ET [ i PRAE IR JC I i) sl £ Thi
FBUCAUC) R FAAahn il . I3k 3.
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Table 3 Value of serum leptin, irisin, SHBG and AQPS8 levels alone and in combination in predicting clinical pregnancy failure in patients with PCOS

infertility receiving IVF-ET

Indicators AUC(95%CTI) Youden index Cut-off Sensitivity(%) Specificity(%) Accuracy(%)
Leptin 0.769(0.716~0.816) 0.394 16.18 ng/mL 75.42 64.00 71.70
Irisin 0.737(0.683~0.787) 0.407 159.30 ng/mL 65.25 75.43 68.57
SHBG 0.731(0.676~0.781) 0.404 47.24 nmol/L 90.68 49.71 77.34
AQP8 0.777(0.725~0.823) 0.450 14.10 ng/L 61.02 84.00 68.51
Four combination  0.919(0.882~0.948) 0.693 84.75 84.57 84.69

3 ik
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R B IVF-ET GG R IR B3R N 65.78%. ABF5E Hhilfi
PRICUR B Ky 59.73% , 55 HARE AT , 7] PCOS R4
$:3% IWVF-ET BH I R AT IR B B 4eAK. AP 98 BB I R AT IR 2k
WP AH ST B, Xt 4 T PR A i i Py S AT B

IR & PCOS Ky Bl A FHIL AL~ — IR {55 PCOS Py
SR EEL, RSN EF, SEUNSEEN L RN
WA KA B R HEO SR HEOE . A B SE E R BOR
HOMA-IR Ji: PCOS N4 5iE 45 5% IVF-ET B35 i R 4T 0 2 L)
FER N . 8RR T A 43 i A — R ISR R, HoAE il v b
(A B S5 R P AR DT JCLE B , JELAT T RE S A R A AR 5 7
AR U 9 2R AR I - % R R LA R AR
FEXRMIAMEIERI S5 IR TR, AR5 4, 8 2R A ToHE
o A o= =R ol IR o= L I 1 1 0 e = e Y
AN, AHFFTLEFFR W £ L PCOS ANAEHEZ IVF-ET ¥
i AT UR S FE B P 2R, Ui 98 R 5 PCOS ANAE A I Uk
RIS, HEMHALH 5MES Y IR, M IR fEFHIIEAEE
SR BRI IRITIRRI . 55 R B NI 8 & B s
(1 —Fh 532 S LA R 7, AT 1 € i A A A i
J0 , Bt IR AV i S, AL s i MR IR AL -3- 54t /
R i B(PIBK/AKT {5538 f A7 U, AR IR 45 R 5 2
F & PCOS AZfE 132 IVE-ET HOE i R AR UR 2 W P4 A ST f
HZ, W SR E S PCOS NAE HF IR IR M . RS
JB # FLAT W 5 ZARBUVE T (H PCOS (3 1T 35 KK
SETH PR o PR R0 I AR A A0 2 2 1 785 25 2 35 /K- 7T g
B IR Bl S EUN R B R R S S IR IR

YRS SRS RE , A BRI K e =
AERE NGRS FSH R HUREE e F iR & o i S R &
PEE B SEHTERAE I i, MR R IR A K, T BHED

PfE, 5 R4, SHBG EAFAE = A —F 2 DIRe s H , Beds
SEPELE G I B PRI DR U AR 000 MR I K I F 52
ML AE YA R, T R E N 2 RA 3, SHBG e 5 T
SHEFET WA FERR, A SEEHAT R0 S
A9, ARHRFEAS AR, SHBG J& PCOS ANZ2fiE 4557 IVF-ET i
G IR IR ARG R N , %182 SHBG fgf%4Ik PCOS A%
it B R (T AR IELR & BTG R AT IR 5
BRI R , 257 = B SUNR e misdke — B2 | e v OB R AR R -1
Z B R A G 10 ke 2 AR T SHBG K-, e Bl
PCOS NZ24E M UL IRES R BRI DN SHBG W figi i o o
IR 3t PCOS NAE B I IR )Ry . KB IE 2 H (AQPs ) JR 4
Rk ol QR — RN ERR R L, S S AN BT
TR O AT, A FL BN AR 5 R GAE D T fig B
HITER . BRI R, IR AL dfE A AQP8 ik il
il AQP8 35 REFFAK U1 SL UL A L (1) K 3B 5 P , vk /D 8 240 it
P, SHIER T R AN 1Y, ABESE A5 R KT, AQPS &
PCOS W52 IVF-ET (325 I PR AT 4R 2 Wy f o BB 3, ik,
B AQP8 Y PCOS AZEAE (B AT IR RISCA 56, 4341 5 AQPS 5
FIRSHEIN GO A IR A KB B, BRI AT A OG . A
LRI B ,PCOS NAE MiGH £ . 5 RE % SHBG,
AQP8 sk~F-5 FSH.LH LH/FSH.T /K2 1 EAH G, $2 7
# . BE % SHBG.AQP8 /KW el I M E K25
PCOS ANZEfEii e, W RESIN#F 2 PCOS ANZEAE I R AT Ik
RIWA G, HAURARR#— L5, w)a A58 ROC ki
7, MEE R 5 E E SHBG,AQPS /K F-¥n[ /f 2k PCOS A4
%2 IVE-ET B3I PRAT IR R G T A5, HL DU A
DA ETE =

L5 Lk, g % (5 E 2 .SHBG ,AQP8 /K -5 PCOS
ANfERESZ IVF-ET f835 FSH LH .LH/FSH | T /K F-Fllf R AT IR
S TAR G , ATAE A7 11 PR A B 2R ECHB0 8

% # 3T Wk ( References)

[1] + B EFHEA> RS EITSA. 5 ERLEEELENS

Bt R AAR[I]. P A R ok 2 &, 2018, 34(1): 1-7
[2] % EIPELREIEARE R BT R ATHRY HRE Fm, PLETL

EFALEF AR SAEBMASRAFT R FA. 5 EIFRESES



. 4794 .

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol22 NO.24 DEC.2022

JEAR R REE T A A FHRP R ] A EF 4 &, 2020, 29(7):
843-851

[3] Ding H, Zhang J, Zhang F, et al. Resistance to the Insulin and Elevated
Level of Androgen: A Major Cause of Polycystic Ovary Syndrome[J].
Front Endocrinol (Lausanne), 2021, 12(20): 741764

[4] Russo B, Menduni M, Borboni P, et al. Autonomic Nervous System in
Obesity and Insulin-Resistance-The Complex Interplay between
Leptin and Central Nervous System [J]. Int J Mol Sci, 2021, 22(10):
5187

[S] Wu CZ, Chu NF, Chang LC, et al. The relationship of irisin with
metabolic syndrome components and insulin secretion and resistance
in schoolchildren[J]. Medicine (Baltimore), 2021, 100(5): €24061

[6] Wan Q, Xie Y, Zhou Y, et al. Research progress on the relationship
between sex hormone-binding globulin and male reproductive system
diseases[J]. Andrologia, 2021, 53(1): 13893

71 2 Z, & —4&, TR, F. £ L5642 %% ok AQPS,
AQP9 - 5 IVF-ET 84 345 B[J]. F Bt % £ F F 4 &, 2021,29
(4): 789-793

(8] Tz, % 2 W, WHR, F. FEES Wiied ] ©ihafiE,
2019, 54(8): 505-511

O] THREFLAMEFHSLFE B EREFA ALK - 2
He B A T I FRAF FHRQOI6)[T]. £ 5 E 5 4 &, 2017, 26(1):
1-8

[10] *IRE, EX#H, £34F, F. o2 - SRR HH ARG 7
728 e B R S AT[T]. AR A4 E 3R, 2020, 20(4): 682-686

(11] Rwesk, 7 £, B4R, F. 5 &0 RIS FRINZH - B

MR 45 By 69 % B F A TRM[I].  Ba & AHiE R 4 &, 2020, 21
(4): 370-373

[12] Pereira S, Cline DL, Glavas MM, et al. Tissue-Specific Effects of
Leptin on Glucose and Lipid Metabolism [J]. Endocr Rev, 2021, 42
(1):1-28

[13] Erichsen JM, Fadel JR, Reagan LP. Peripheral versus central insulin
and leptin resistance: Role in metabolic disorders, cognition, and
neuropsychiatric diseases [J]. Neuropharmacology, 2022, 203 (1):
108877

[14] Kucera R, Babuska V, Ulcova-Gallova Z, et al. Follicular fluid levels
of anti-Miillerian hormone, insulin-like growth factor 1 and leptin in
women with fertility disorders[J]. Syst Biol Reprod Med, 2018, 64(3):
220-223

[15] Song R, Zhao X, Cao R, et al. Irisin improves insulin resistance by
inhibiting autophagy through the PI3K/Akt pathway in H9¢c2 cells[J].
Gene, 2021, 769(15): 145209

[16] Salas-Huetos A, Maghsoumi-Norouzabad L, James ER, et al. Male
adiposity, sperm parameters and reproductive hormones: An updated
systematic review and collaborative meta-analysis [J]. Obes Rev,
2021, 22(1): e13082

[17] Xing C, Zhang J, Zhao H, et al. Effect of Sex Hormone-Binding
Globulin on Polycystic Ovary Syndrome: Mechanisms, Manifestations,
Genetics, and Treatment[J]. Int J Womens Health, 2022, 14(2): 91-105

[18] Su W, Guan X, Zhang D, et al. Occurrence of multi-oocyte follicles
in aquaporin 8-deficient mice [J]. Reprod Biol Endocrinol, 2013, 11
(10): 88

(3% 4780 TT)
[20] Ojlert AK, Halvorsen AR, Nebdal D, et al. The immune

microenvironment in non-small cell lung cancer is predictive of
prognosis after surgery[J]. Mol Oncol, 2019, 13(5): 1166-1179

[21] gk e, ETda, 4 FA, . 4057 sk 80 4F s da B AT J% 21 8 s
Th1/Th2 4 e, B F R A 69 o [J]. %R 4 &, 2012, 27(3):
230-231, 235

[22] k&), &3, 24, 5. AR ) AR % B & 91 8 fo Thl7 2w
R e Treg LR -FALHT BAAR X WA R [J]. R A9 EFiHE,
2017, 17(8): 1471-1473

[23] Wang XE, Wang YH, Zhou Q, et al. Immunomodulatory Effect of
Lentinan on Aberrant T Subsets and Cytokines Profile in Non-small
Cell Lung Cancer Patients[J]. Pathol Oncol Res, 2020, 26(1): 499-505

[24] Anichini A, Perotti VE, Sgambelluri F, et al. Immune Escape

Mechanisms in Non Small Cell Lung Cancer [J]. Cancers (Basel),

2020, 12(12): 3605

[25] 44 &, hm It Ml R B E I EF LM L AF LW
6 BB 5T [J]. #IT I 2, 2022, 44(8): 855-858

[26] B, fRir ¥, 4k, & ARI 7 F 2T 45 0% 5% SWAS0 2m it & K F7 4
VR BAVR AT SLLT). TP B2 3 4 &, 2010, 10(6): 1264-1267

[27] 44, 4E3A, JLE#, . MIEFF AN F L e N R R
W5 09 A VR [J]. B EA K S 52 4R, 2020, 49(2): 147-150

[28] E4&, i, 5k, & MFFkfe ) 5 R B 8-S DC-CIK 4m i,
st & B J HT29 fm pe e R shdp 048 A (7). 3Rk 55 4 B, 2020, 36
(11): 1470-1473

[29] K Z W, R H3h, vt Alk, 5. A FRIE T 2T = B M SURR S T 40 A
Hrk g Hea)]. P IE 25 SR, 2020, 26(9): 12-14, 18

[30] JA /138, k% . ML E- WUk 3 45 B S AR R AL 09 A L R [T). B
23k, 2021, 27(20): 4041-4045

w



