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Relationship between serum TGF-B1,IL-17A,miR-21 and infertility
in non-geriatric patients with ovarian dysfunction
HE Junjing, MENG Liyan,CHEN Xinghui, WANG Yuan,MA Lisha
(Department of Gynecology .Kunming Municipal Maternal and Child Health Hospital ,Yunnan Kunming 650000 ,China )

[ Abstract] Objective To investigate relationship between serum transforming growth factor Bl (TGF-81), interleukin-17A (IL-
17A) smicroRNA-21 (miR-21) and infertility in non-geriatric patients with diminished ovarian reserve (DOR),and to provide a
favorable reference for clinical diagnosis and treatment. Methods A total of 134 non-geriatric female infertile patients with DOR
who admitted to Kunming Municipal Maternal and Child Health Hospital from August 2022 to October 2023 were selected as
observation group, and 100 healthy women with normal ovarian function in the same age group during the same period were
selected as the control group. Serum levels of TGF-81,11.-17A and miR-21 of the women were compared between the two groups.
The clinical data,serum levels of sex hormones [ basal follicle stimulating hormone (bFSH) , basal estradiol (bE,) ,basal luteinizing
hormone (bLLH), anti-miillerian hormone ( AMH)] and TGF-1,1L-17A and miR-21 were compared among the patients with
different ovarian responses to ovulation induction therapy in the observation group. Spearman/Pearson correlation coefficient

methods were employed to explore correlations between serum TGF-f1,11-17A, miR-21 and sex hormones, ovarian responses to
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ovulation induction treatment,in addition, receiver operating characteristic(ROC) curve was used to analyze predictive efficacy of
serum TGF-1,11.-17A and miR-21 levels for poor ovarian response to ovulation induction treatment in the non-geriatric patients
with DOR-caused infertility,and Logistic regression analysis was used to analyze factors affecting infertility of these non-geriatric
patients with DOR. Results The serum levels of TGF-1,1L-17A and miR-21 of the infertile patients in the observation group were
higher than those in the control group,the differences were statistically significant (z =9, 676-37. 579 ,all P<C0. 05). Compared with
the normal ovarian response to ovulation induction treatment subgroup, the infertile patients in the poor ovarian response to
ovulation induction treatment subgroup had higher serum levels of bFSH,bLH, TGF-81,1L-17A and miR-21, while they had lower
serum levels of bE, and AMH (:=2.404-43.562,all P<{0.05). The serum levels of TGF-81,1L.-17A and miR-21 were positively
correlated with serum levels of bFSH and bLLH (+=0. 575-0. 643, all P<(0. 05 ) ,and negatively correlated with serum levels of bE2
and AMH (r=—0.714-—0.582,all P<C0. 05). Ovarian response was positively correlated with serum TGF-81,IL-17 A and miR-
21 levels (r=0.675-0. 712,all P<<0.05). The area under the curve (AUC) of combined detection of serum TGF-81,11.-17 A and
miR-21 for predicting poor ovarian response in the non-geriatric DOR-caused infertile patients was 0. 936, which was greater than
that of single prediction of the three indexes ( Z value ranged from 3. 225 to 3. 817,P<C0. 05). Sex hormones bE, and AMH were
independent protective factors for infertility in the non-geriaric female DOR patients, while serum TGF-1,11.-17A and miR-21 were
the independent risk factors,and their OR values (95% CI) were 0. 961 (0. 928-0. 995),0. 957 (0. 938-0. 976),1. 100 (1. 017-
1.190),1. 090 (1.025-1.160) and 1. 061 (1.019-1.104) respectively. Conclusion The serum levels of TGF-81,11.-17A and miR-21
of the non-geriatric female patients with DOR-caused infertility abnormally elevate, which are closely related to serum levels of sex
hormones and ovarian response to ovulation induction treatment, so they have certain predictive values for poor ovarian response
after ovulation induction.

[ Key words] diminished ovarian reserve;non-geriatric;infertility;transforming growth factor §1;interleukin-17a; microRNA-21

Up 5 35 58 W 1B (diminished ovarian reserve, | S E 55
DOR) J& 55 UL 1) Lo Pk A58 P o3 W 05 » BRI Ny
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1.2.2 Mg & AR m
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miillerian hormone, AMH) , Ak 2% & 63 00 5& 17
FLhH A A: i & (basal luteinizing hormone, bLLH) |
KLl ME — W (basal estradiol, bE,) | FE il B ¥ 5] 34 K
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B # DOR AN 35 AT A2 HE ORI I, 11 i g
PR SR IS i 48 (b ME S5 H31021107),50 mg/d,
BN S dEEH. T AL 5 d .
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Table 1

R[5 B 83 57 R4 13 TGF-R1.IL-17A . miR-21 7K
Ve, @S E TGF-R1, IL-17A, miR-21 5 1 #%
F A HE OB G T U0 RN M A G . © 43 T Il T
TGF-B1.IL-17A, miR-21 X} E & #% DOR A 22 &
PEHETE IR YT B SR SR 1 T A RE . © 43 BT 5% I
F iy DOR BE R E,

L4 it EFHE

SR SPSS 27. 0 X B s #4720 . 3 BEORER
I Bartlett J5 2555 MR 50 5 B % B -UR 50 E & M A
5, BN L& Oy 2255 BN IE S0 A, DU B+
PRUEZE (x £ )RR 22 54T ¢ BB s THE07 R D B4
(n) FLE 5 B (%) R, 2 717 X K%, D
Spearman/Pearson #H5¢ & F0i% #E47 A G PE 73 A, >R
%8 & TAE $51F (receiver operating characteris-
tic, ROC) £ 43 HF TGF-B1.IL-17A . miR-21 xﬂk%
% DOR AN 22 i 35 B 55 A% S vy 19 0 2% fE , R
Logistic [MIE#EFT 5200 R 2 4087, KK HE «=0. 05,

28R
2.1 MA—MARIELER

P — B0k 22 R e g it 8 (P >>0. 05) ,
PIEH S fral b, W3 1.

FH— BB xLs.n(0)]

Comparison of general information of the women between

the observation group and the control group [ x £s,n(%) ]

25 MEEH (n=134) X HRZH (n=100) 1%/t P
WY () 35.354+1.73 34.8741.95 1.482 0.141
1A B 45 % (kg/m®) 24.9241.42 24,8541, 27 0. 390 0.697
WA (%) 13.46+1.78 13.51+1. 64 0. 220 0. 826
Mg A &AL 1. 644 0. 200
= 38(28. 36) 21(21.00)
T 96(71. 64) 79(79.00)
PR A= 3 sl (4R 2.3340.80 2.1840.63 1.550 0.122
M S 23(17.16) 14(14.00) 0.431 0.512
el 14(10. 45) 8(8.00) 0.403 0.526

TE WA SC =1 30/ K

2.2 MAMF TGF-RL.IL-17A . miR-21 7K FELL &
WAL M TE TGF-R1.1L-17A .miR-21 /K5

T SIS ) > 6 AN PRI 5 S ARSI =2 i/ R B A =2 /K BRI =1 K

TXRERH, 2R AHH5 22X EA0N 9. 676,
37.579\28.768,P<0.05),ﬂi§ 2,
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£2 WAHIME TGF-RI.IL-17A , miR-21 /KL & (x +5)
Table 2 Comparison of serum TGF-81,1L-17A and miR-21 levels of the women

between the observation group and the control group (x £s)

41531 kA TGF-B1(ng/mL) IL-17A(pg/mL) miR-21
W EE4H 134 105. 86416. 82 18.72+3.51 1.6440.39
Xt BE 41 100 85.63+14. 37 5.09+1.05 0.50+0. 08
! 9.676 37.579 28.768
P <0. 001 <0. 001 <20. 001

23 FAEMERMIEAEFTER DOR AR EE
Il PR 33 P # FR Ok T L3R

AN 15 B R B R AR R % DOR AN 22 JR AR |
(UNTST iR ORI B IRGIDE 4TINS U
ZUER WL LR ZE R B RGE I E X (P>

0. 05) ; B HLAK /e I 41 1fi ¥ bFSH . bLH & F 50 8
1E 5 SN 4 L I35 bE, \ AMH KT B0 88 1E % 1
W.4H (¢ {E 539 A 2. 404,12, 840.,3. 344,43, 562, P <<
0.05), L3k 3,

®3 FRMERETAMGKER EHRAFLEE X Ls.n(00)]

Table 3 Comparison of clinical data and serum sex hormone levels of the non-geriatric female

DOR-caused infertile patients between the two ovarian response subgroups [ x =s,n(%) ]

Bk LG S T4 (n=58) U H5 1T H N 4 (n=76) X*/t P
AR (%) 35.64+1.53 35.12+1.75 1.798 0.074
AR B A4 % (kg/m™) 24.7841. 26 25.03+1. 38 1.078 0.283
WA IS () 13.75+1.57 13.23+1.61 1.872 0.063
Wi A 2 2L 0. 046 0. 831
2 17(29. 31) 21(27.63)
7 41(70.69) 55(72.37)
PR A 3 S (4R 2.4240.73 2.2740. 54 1. 367 0.174
ANEAE R (4F) 1.8140.53 1.7440. 55 0.741 0. 460
A 0.031 0. 860
H 10(17. 24) 14(18.42)
TG 48(82.76) 62(81.58)
bFSH(IU/L) 12.3942.15 11.544:1.93 2. 404 0.018
bE, (pmol/L) 135.3121.55 153. 4036. 62 3. 344 0. 001
bLH(IU/L) 9.16+1.71 5.801.32 12. 840 <0. 001
AMH (pg/1) 0.11+0.03 1.72+0. 28 43.562 <0. 001

2.4 AEWME R MIEAIMF TGF-1.1L-17A,
miR-21 7K 3 bk

509 550 H RN W ZH E R, B9 AR R 4 It
75 TGF-B1.1L-17A ., miR-21 /K344 55 (¢ 843 3
b 7.548.7.035.6.472,P<C0.05), WL 4,

2.5 XM

2.5.1 f3% TGF-B1.IL-17A . miR-21 5 Mgt &%
oy £ &

% Pearson M & R BGE A, ML3E TGF-1.11L-
17A . miR-21 55 bFSH,bLH £ IE A &M G- 4 T
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x4 AEMEREIFHAMDE TGFRLIL-17A . miR-21 KELLE (x +5)
Table 4 Comparison of serum levels of TGF-1,11.-17A and miR-21 of the non-geriatric female

DOR-caused infertile patients between the two ovarian response subgroups (x £ s)

415 1 %5 TGF-B1(ng/mL) 1L-17A(pg/mL) miR-21
U i AR [ 58 117.424+16.13 21.0343.48 1.8540. 35
B 55 1E 5 5N I 21 76 97.04414. 98 16.96+3.19 1.4820. 31
¢ 7.548 7.035 6.472
P <<0. 001 <20. 001 <0. 001

%£5 I TGFBL.IL-17A.miR-21 SHHEMER

Table 5 Relationships between serum TGF-81,IL-17A, miR-21 levels and serum levels of sex hormones

TGF-B1 IL-17A miR-21
Wi H
r P r P r P
bFSH 0.643 <20.001 0.627 <20. 001 0.575 0.010
bE, —0.582 0.007 —0.588 0.004 —0.631 <20. 001
bLH 0.620 <20. 001 0.623 <20. 001 0.638 <20. 001
AMH —0.607 <20.001 —0.714 <20. 001 —0.673 <20.001
2.5.2 fik TGF-B1.IL-17A , miR-21 5 9f £ & HLIEHR RN =0, B0 BT N =1 5 1iE TGF-B1.
YRR E I IL-17A . miR-21 ¥ 5 1E A0 G Gr B 43 51 0. 712,
2% Spearman A 5¢ R B0 43 B, B 5L B 1 M (BR 0.675.0.683,P<0.05), W% 6,

F 6 MiF TGF-PL.IL-17A.miR-21 SMERMENXER

Table 6 Relationships between serum TGF-81,11.-17A, miR-21 levels and ovarian response to ovulation induction treatment

TGF-B1 1L-17A miR-21
5 H
r P r P r P
P LRI 1 0.712 <0. 001 0.675 <20. 001 0.683 <0. 001

2.6 MiE TGF-BL,IL-17A, miR-21 X} 3F & # M2k, 45 1 Wos = F B A T A9 il £ K 1 X Carea
DOR 7% &3 P S 4% & 5z B9 1 34 B under the curve, AUC) i 0. 936, K T TGF-81.
VIO S AIG S W T 2H Sk PH PR AR AR, B 58 1E B R IL-17A . miR-21 B i AUCCZ 845500 3. 817,

. 2H A B PR RE AR, 2236 1 % TGF-B1,1L-17A, miR- 3.578.3.225,P<<0.05), WE 7.8 1,

21 AR = % DOR A 22 58 45 91 S i 9 ROC

® 7 MIE TGF-PL.IL-17A miR-21 M IEF # DOR A Z B F I8 SR K R i T 34 B¢
Table 7 Predictive efficacy of serum TGF-f1,IL-17A and miR-21 for poor ovarian

response of the non-geriatric DOR-caused infertile patients

&t AUC 95%CI RN REE D FEREOD P

TGF-B1(ng/mL) 0.763 0. 682~0. 832 117.38 70. 69 72,37 <<0. 001
1L-17A(pg/mL) 0. 764 0. 683~0. 833 18.77 79. 31 73.68 <<0. 001
miR-21 0.798 0.720~0. 862 1.78 72.41 73.68 <<0. 001
A 0.936 0.880~0.971 — 89. 66 86. 84 <0. 001
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B 1 & TGF-R1.IL-17A . miR-21 FME & #
DOR AZ: EEMEMK K ROC £
Fig.1 ROC curves of serum TGF-1,1L-17A and

miR-21 for predicting poor ovarian response of

the non-geriatric DOR-caused infertile patients

TEWMIESTH DOR BEELRZHNERHAE
Logistic [B )34 #f
IR % DOR A 22 (8 35 BF 5L i 0 1 2 75 IE
Y g IR 2 & B i 7 TGF-R1.1L-17A . miR-21 K 1
B Z 545 (bFSH, bLH, bE, , AMH) 1 Jy [ 7% 4 i
T Logistic [l 4 ¥4 7 #7, 45 3 W78 £ R bE, .
AMH JAE@E # DOR BE A7 R4 K3, I
OR fH J% 95% CI 435k 0. 961 (0. 928 ~0. 995) .
0.957(0.938~0.976) , Ifil{f TGF-B1.IL-17A, miR-
21 ¥ RSy e B IR L H OR B ) 95% CT 433
1.100(1. 017 ~ 1. 190D, 1. 090 (1. 025 ~ 1. 160) .
1.061(1.019~1.104), W% 8,

£ 8 HMIESTE DOR BERZHE EE Logistic BT
Table 8 Multivariate Logistic regression analysis of factors affecting infertility of the non-geriatric DOR patients
95%CI
ES B Wald X* S.E. P OR
TR R
P
bFSH 0.124 0.153 0.316 0.482 1.132 0.731 1.752
bE, —0. 040 8.109 0.014 <0. 001 0.961 0.928 0.995
bLLH 0.220 0.578 0. 289 0.167 1. 246 0.962 1.613
AMH —0. 044 8.663 0.015 <20. 001 0.957 0.938 0.976
TGF-B1 0.095 17. 206 0.023 <20. 001 1. 100 1.017 1.190
1L-17A 0. 087 16. 989 0.021 <20. 001 1. 090 1.025 1. 160
miR-21 0.059 10. 700 0.018 <20. 001 1. 061 1.019 1.104
3 34i ZR R A L W 3R L % B8 TGE-81 nl iE 5 AMH

3.1 Mmi#F TGF-Bl 53EF# DOR X &
DOR & — Ffr L b9 55 4 09 Bk 240 M 57 & T B
() T 554 1 5% B Y 80 20 Ry = SRR AIE 1) 26 B8 PN 43 b

PN I AR 22 o AT 5 AS () AF % 8 25 IE 1 A2 2 g
TR S B8O B W b R 2 AR BT 5T A

DOR RZE & 1l TGF-B1 Fiki £, H oY H K2
V72 O B IE R R WA R AR O A A R
TGF-1 5 bFSH.bLH 2 IEM X, 5 bE,  AMH 2
A, X — 45 R TGF-p1 5Em# DOR A2
BEMEMERXME, AMH 8 T KK T
B ME , AW I A K EFMIEM, BAMR
R, AMH. ML TGF-R1 # R 4E m# DOR B & A

66
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DOR A2 fE ML AE T TGF-P1 dl i TGF-R1/
Smad 15 5 i & H Smad2/3 HEHREFEIN WA T .
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K20 A, TGE-B1 ] T 700 M 80 3R A= 1, I 42 8 A2 1 X
B Y608 R B BB (R EMECR S 2 5 00 B
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3.2 MiEF 1L-17A 5B # DOR WX &
IL-17A 2 T i ghanffs 17 By RYER 7, ik
WIREGE A I L AE 22 8 O S 25 5 M SR 5 10 e A i
Tl kAR, 5 0 I Re AT 0%, B SLAR S iR
FME IL-17A K 5 kR A", AR oe 2
BN B M TL-17A K55 T4 B4, o &
AR R S 2H L 3 T1-17 A 7K P 35 1 01 88 1E % &R 1
4, 5 DR GEARARL . AS B 9T 38 2 AH O 1 A A K R
Mm% 1L-17A 5 bFSH, bLH % iF #1 %, 5 bE,.
AMH £ 415, bFSH, bLH bE, \ AMH & ) it
BT RE M B AR, R IA N TL-17A 63K 7T Al
JE%% DOR A% B E I HLIIRE . A TSR A F

Ao A B 9L R 1 A 3R A A AL A B B A i
ﬁ/JAFI R ANHE P T AR AR D A R

ALY, X R RE AR R i DOR A 2 /B 3 1 T
IL-ITARBZWME R Z —, 5 — 1, IL-17A
IKOF T e AT 5 5 22 B A Ak TR A T 18 1 e g
RATE SR 5 M5 i B 58 1 B D RE

3.3 MiF miR-21 53 FH DOR WX &

microRNA 1B P I8 #: 3E 4 i /N 40 F RNA 1]
VRPN R E A R T R B DR S 2 R AR W i
R AN N o R L NN N R < R A
. B 5 L2/MpoR & A B, miR-21 T
gﬂ%éﬂw 3 3 A T A M AR T4 SR LBk R

FI-1 2550 5 DA B9 55 40 A 23 L 200 M ) 3 b e 3
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