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ABSTRACT Objective: To analyze the changes of serum bone morphogenetic protein-15 (BMP15), interleukin-18 (IL-1), serum
inhibin B (INHB) and macrophage migration inhibitory factor (MIF) in patients with autoimmune premature ovarian failure (APOF) and
their relationship with the expression of serum sex hormones and peripheral blood T lymphocyte subsets. Methods: 52 patients diagnosed
with APOF who visited The First Affiliated Hospital of Hebei North University from January to December 2021 were included in the
APOF group, and 50 healthy women with normal ovarian function who underwent physical examination in The First Affiliated Hospital
of Hebei North University during the same period were included in the health group. The levels differences of serum BMP15, IL-13,
INHB and MIF between APOF group and healthy group, patients with different stages of APOF were compared, and the levels differences
of serum sex hormones and peripheral blood T lymphocyte subsets were compared between APOF group and healthy group. The correla-
tion of serum BMP15, IL-18, INHB, MIF with serum sex hormone levels and peripheral blood T lymphocyte subsets was analyzed.
Results: The levels of serum BMP15 and INHB in APOF group were significantly lower than those in healthy group, while the levels of
serum IL-18 and MIF in APOF group were significantly higher than those in healthy group (all P<<0.05). The levels of serum BMP15
and INHB in patients with course of disease > 3 years were significantly lower than those in patients with course of disease <3 years,
while the levels of serum IL-13 and MIF were significantly increased (all P<<0.05). Follicle stimulating hormone (FSH) in APOF group
was significantly higher than that in healthy group, the level of serum estradiol (E,) was significantly lower than that in healthy group (all
P<0.05). The level of CD4" in APOF group was significantly lower than that in healthy group (P<<0.05). Serum BMP15 and INHB were
negatively correlated with FSH and CD4", and positively correlated with E,, serum IL-18 and MIF were positively correlated with FSH
and CD4", and negatively correlated with E, (all P<<0.05). Conclusion: With the prolongation of the course of APOF, the levels of serum

BMP15 and INHB are decreased, while the levels of serum IL-13 and MIF are increased, and the above indicators are closely related to
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the levels of sex hormones and peripheral blood T lymphocyte subsets.
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toimmune premature ovarian failure, APOF ) i{) & 4 K J KGR %
YIP4, APOF B 7E & WM Z K- Pt & R AR AR, £
IRIRAE BB 2N & (Follicle stimulating hormone , FSH ) 2
SEEEZRIA  MME B (Estradiol, E,) 2 58 IR AP, WF5E 3%
B, O SRRL 5E B RN SE A T RE R VIAH G, H APOF
BEEA A A SRR R AR O BIERERERN 15
(Bone morphogenetic protein-15, BMP15 ) J2&:—F iy B} 4 1 45
WSS 50 FEBR R & SN - DI RE R 445 v & 47 OCHAE
7P, 472 (Interleukin, IL)-11 & —Ffifk ELARARIECHS A 5,
FRTEIHIR P R IS P I B, XTIk B R
FHS, ] % B(Inhibin B, INHB ) £ 24 v 32 22 0 L0k 41 i
S, BRAAIT RIS INHB /K5 Bp #L66 £& ThREAR 56, AT
YRR I PRS0 B S5 25 DI BE R ELEEFE AR B WE4H MRS shm i
“f(Macrophage migration inhibitory factor, MIF ) J2&— 7 2 i
EL W20 MRS B (0 S P I, T R AILAAR S8 S g ™= A A SV E T
SEHAROREN, BT, AR IR RN R RS APOF g
17 BMP15 IL-18 . INHB MIF ik 5, 44 PufEbn 5%
FAAMEIM T R 20 MR A AH G H: | IR IR RI2 R R HEK
i BB RIREWT .

1 SRS %
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PEHR 2021 4 1 F 2 12 A i Fifdede g 4 Be e 25 —
I Behiz B2 Wik APOF (¥ (B354t 52 fl40 A APOF 41, 4
AFRE: (1)APOF 4 HF IR R R ILAT 6 BN R 2 WrbnfE L
Ll RAS R UESE, O A 1 S e s (2) Joks pR B is, &
UM, AT B & AT 58 BUAE G TR A L B PR A5 35 (3)3 6 14>
A NRIBEZHR SR N2 PIRTT RTFAR 5 (4)18~40 JF
% o HEBRPRE : (D) FUR M2 (2)F F5 sk UN S T RekE iR 48
I 0 I B B2 T A X TR T EUAYT s (3) A
(4)FEFART AT SR A TR (5) A0 A,
WG 25 EE AR BT PE D RE B AR o o B R e Ik b 2 e

R 55— 2% o fe B A A L8 0 Ay B9 55 T e LE % AR L 1k A2
R 50 GIAN MR . (R A &R Jeigtm
KRZ, APOF ZHAEHE 25~38 %, 14 (31.25+ 4.62) %, ittt
8~48 4~ A ,F-14(23.05% 4.52)4 H , &5 i 15 51 (body mass
index , BMI ) 7fi il 20.34~28.67 kg/m?, F-34(25.57+ 1.69 )kg/m;
R HELH AR 24~38 %, E#9(30.36% 4.85)% , BMI 19.78~29.04
kg/m?, SF-14(24.82+ 1.57 )kg/m?, PHLFEAF#S BMI LR TESE 1
25 (1 P>0.05) AL BORMA AT L AL AL 72 Bek R 4
—BEGE AT B CHUEARTR R, A s S8 501,
HEERAES.
1.2 FAik
1.2.1 foi& BMPI5,IL-18,INHB MIF 7k E4& U A 2
RE R I 5 mL (@R ZE TaWE = KR
M), T AR AR R FHES DA L4388, 2805 ok 3500 r/min,
B02KAR 10 em, HFRZEEC 15 min J5 I E ISR BEARAE T
-20°C pKAF Fr FH o g R Rl 0GB 928 W o 25 DU 22 1 ¥ H BMP15
IL-1B . INHB MIF 7K, 387 &30 1 1 e A= YRk 4 A R
/NI
122 EHEEN 120 PORAAR NG, RIATHAL2E R0
P E IME FSH 5 Ey AKF-, W TIHERE 12000 1622 K653 BT
SERCREATA | BT FGR e AR e 237
123 SMEM T HEMAETERN 3R H LR 2 oF
FEXS G AL TR, >R FH NovoCyte D1040 17 241 M {X
(W) A SERRAE W OB ) B2\ w1 100 2 P 20 32 A 5 41 JA 1. CD3",
CDA'T kLI & 43 o
1.3 Ggit=HiE

RG34 SPSS 26.0 M AR TE 0, BT
WA IESMGE L (vt s) Ko AT BEA 455643
Hrea alga 22 5. SR Pearson #HC R E54T APOF /835 IL1
BMP15 IL-18 . INHB MIF 5#:38 ZFn 40 I T 9k 4 200 i I 7o
BN , P<0.05 AR AL L.

2 BR

2.1 Lk 4E s BMP15,IL-18  INHB MIF 7k 3

45 oK , APOF 4 1fil i BMP15 INHB 7K - B A% T fgt
HEZH , APOF #H IfiL 7% IL-1@ \MIF 7K -0 b &5 T2 (3 p<
0.05), 1EILFE 1.

% 1 B4EME BMP15,1L-18, INHB MIF 7K b8 ( £ 5)
Table 1 Comparison of the levels of serum BMP15, IL-1@8, INHB and MIF between the two groups( xt s )

Groups BMP15(ng/mL) IL-18(pg/mL) INHB( pg/mL) MIF(pg/mL)
APOF group(n=52) 27.18+ 5.38 170.19%+ 35.58 40.20% 10.12 111.17+ 25.36
Healthy group(n=50) 61.02+ 10.44 71.26% 13.95 105.37+ 29.36 43.28+ 7.23
t -20.693 18.349 -11.310 19.224
P <<0.001 <<0.001 <<0.001 <<0.001
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2.2 tb% APOF AR A EfRREBEME BMPISIL-18.INHB, 41, 4R WoR it >3 F4LR L7 BMP1S INHB /K-F-W] i

MIF 7k TR <3 AR, e >3 AR4UE LT IL-18 \MIF /K-F-H
MG APOF & B r WAL, e >3 4FR0 30 (I Wm Tt <3 4413 P<0.05), 11U 2.

BT >3 AELL TR <3 4FR) 22 IR E M AR <3 4F

3% 2 APOF AR EHME BMP15,1L-18, INHB MIF 7K E L (2 5)
Table 2 Comparison of the levels of serum BMP15, IL-1B, INHB and MIF in patients with different stages of APOF group(x+ s)

Groups BMP15(ng/mL) IL-1B(pg/mL) INHB(pg/mL) MIF(pg/mL)
>3 years group(n=30) 22.14+ 431 180.58+ 34.81 95.35% 21.94 122.12% 23.19
<3 years group(n=22) 34.05% 5.27 156.02 29.37 112.72% 30.02 96.24% 19.26
t -8.957 2.681 2413 4263
P <0.001 0.010 0.020 <0.001
23 tEBFAMREAKTE LMY By KB AL TR ZH (¥ P<<0.05), 3 W35 3.

2= R APOF 4110137 FSH /K V-9 B &5 T34 , APOF

£ 3 WAMTE FSH.E, KELLE (2t 5)
Table 3 Comparison of the levels of serum FSH and E, between the two groups(x s )

Groups FSH(IU/L) Es(pg/mL)
APOF group(n=52) 65.28+ 17.59 2934+ 7.31
Healthy group(n=50) 10.36+ 3.41 62.27+ 19.78
t 24.442 -11.383
P <0.001 <0.001
2.4 tREHASNE M T itk E AT Bk F APOF 4 CD4* /K- AR TR (P<<0.05) , 1Lk 4.

LEIR IR 2 CD3" K LU TEH 8t T2 7 (P>0.05),

F 4 WASMNEM T BT E KB (02 5)
Table 4 Comparison of peripheral blood T lymphocyte subsets between the two groups(xt s)

Groups CD3(%) CD4"(%)
APOF group(n=52) 68.25+ 6.17 40.03+ 5.58
Healthy group(n=50) 67.78+ 6.02 49.17% 6.22
t 0.414 -8.239
P 0.680 <0.001

2.5 Sr#FLiE BMPI5 IL-13. INHBMIF 5B REAKFHERX BRI, 5000 B, A 2B RIEADS, ML IL-18 MIF /KF
i3 Y51 FSH /K-S BL R IEASC, S By KP- 2 0 2 fAH
SR KR, ML BMPLS INHB K-V 51 FSH KRB 5G(3 P<0.05), ULIA 1- & 8.,

Correlation between BMP15 and FSH Correlation between BMP15 and E2 Correlation between IL-1p and FSH Correlation between IL-1p and E2
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[ 1 BMP15 5 FSH i85 1% 2 BMP15 5 E, 8% 1% 3 IL-1B 5 FSH Hy#E% 1% B4 IL-18 5 E, fy#E M
Fig. 1 Correlation between Fig. 2 Correlation between Fig. 3 Correlation between IL-13 Fig. 4 Correlation between IL-13
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3 i

MR T F ], HLIA 1 B S e D RE 2 A S, B SR 36 10
Ko WA R 2R, A 2 2 ph T 1 B S e e T
TRICHERES 7 BOHTAFTS | S B G S SERL] 200 165
B SL2H B S — e AR , BT R R 1] B 0 S (AL
PEZSE N BUZEFLAR I, X I E HOR SRR R0, CD4
2 A0 G ) S T UK LA LR AR R ] e
Bk, CD4" thfudf Thl F1 Th2 PR, BRI 4 HIXHHLAR 40
GRERAR G e e FEG N, —#EIE R RS T b T3
i, 25 PO R R A Bk A AR T RS R B
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