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# E. BM KA miR-146 B335 Toll #54k 4 (TLR4) /B F -k B (NF-k B) 8,V 97 3845 2w Jo. 8 — A T 7
97 £ ¥ 3% ( premature ovarian failure,, POF ) #94uhl, ik HA DR EH: 60 X SPF L& C57BL/6 I SR ALH A 5T &
48 (n=30) #e POF 41 (n=30) . POF A& 5 Jp £ F AR, #4555 15 X qPCR #4m) 2 28/ K97 £ 48 22 F miRNA-146
Rk, RBEEMRR LI 40 X C5TBL/6 > A A7 20 R miR-146 e Ao h =40, sHBM (n=20) . ¥4 % POF
20 (n=20) #= miR-146 % POF 28 (n=20) , ¥4 & POF #Zif= miR-146 3% POF 413 5 POF #%, # 45 15 X HE
P 5T B P 20 R L DLRR A I . MBI . R IP e Ae R TP Je 4k, ELISA #m) &8 R 97 4028
¥ 9EAE 5% 5 F TLR, NF-k B, A FRAEF o (INF-a ) #28/0% 6 (IL-6) #9 &K K-F; Western blot #i] Jp £
20 42 8 T % & BCL2-Associated X %8 (Bax) , B# B amfisE -2 2 H (Bcl2) #= TLR4 12 5 i@ %% & TLR4, NF-k B
FakART ER OFARFEH AN S AR, POF 20/ F 97/ F miR-146 & ik K-F T (0.51+0.14 vs 1.52£0.21 ),
ERAAGRITFEL (7338, P<0.01) ; ABEFARRAERAN: Sx@atat, 4% POF 44 miR-146 sk POF
LRSI (9.43+2.03, 6.43+1.60 vs 16.82+2.11) . #LIPE (6.15+1.11, 5.01+1.10 vs 8.88+1.12) . KZAIF &
(5.11+1.71, 401+1.26 vs 7.11 £1.34) Ak, A8 (10.17+1.41, 11.46+1.96 vs 7.18+1.64) F+&, ZFEA
st FFE N (F=7.787,8.214,9.726,7.811, ¥ P<0.01 ) , Hafpsatart, % 4 K POF 404 miR-146 #irk POF 4/ K97 £
28 2% TLR4 (68.18 +5.92pg/ml, 91.11 +16.34 pg/ml vs 24.81 +2.81 pg/ml) , NF-k B (74.19+8.11 pg/ml, 88.11+16.71
pg/ml vs 68.18 +5.92 pg/ml ) , TNF-a (72.81 +2.10 pg/ml, 94.31+2.26 pg/ml vs 28.07 +3.67 pg/ml ) F= IL-6 ( 69.19 + 7.11,
81.11£16.34 vs 19.43 £ 10.81 pg/ml) &k ¥, ZFH AL FEL (F=6.281, 7.264, 8.724, 6.817, 3 P <0.01 ) ;
Larmaart, %4 R POF 2842 miR-146 L% POF 28/ 597 3£ 20 2% Bax & @ & A K-F A% (1.18+£0.19. 0.61 +£0.14 vs
1.81+0.21) , Bel2 && &z (0.59+0.05,0.91 £0.05 vs 0.58 £0.02) , TLR4 (1.10+0.12,0.41 +0.04 vs 1.13+0.11 )
#2 NF-k B (0.81+0.02, 0.31£0.06 vs 0.87 £0.27 ) Ak, £F3HH B F W%t &L (F=7.235,6.714,7.612 ,7.737, 3
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Abstract: Objective To investigate the expression of miR-146 in premature ovarian failure ( premature ovarian failure,
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POF ) model mice and its role and mechanism in premature ovarian failure and follicular apoptosis. Methods Wild mouse
experiment: 60 SPF C57BL / 6 mice were randomly divided into control group (n = 30) and POF group (n = 30). POF group
established premature ovarian failure model. 15 days after modeling, the expression level of miR-146 in the follicles of the two
groups was detected by qPCR. Knockout mouse experiment: Forty C57BL / 6 mice and 20 miR-146 knockout mice were
divided into three groups: control group (n = 20) and wild-type POF group ( n = 20), miR-146 knockout POF group ( n = 20),
wild-type POF group and miR-146 knockout POF to establish POF model. 15 days after modeling, HE staining was used to
analyze the ovarian pathology and the number of primordial follicles, primary follicles, secondary follicles and atretic follicles,
Toll like receptor-4(TLR4) and Nuclear factor - «k B (NF-k B) , Tumor necrosis factor ( TNF-« ) and Interleukin-6 ( IL-6 )
expression level were detected by ELISA. The apoptotic proteinsBCL2-Associated X protein( Bax ), B-cell lymphoma-2( BCL2 )
and TLR4 Signal pathway proteins TLR4 and NF- k B expression level were detected by Western blot. Results Compared with
the control group, the expression level of miR-146 in follicles of POF group (0.51 +0.14 vs 1.52 + 0.21) was down-regulated,
and the difference was statistically significant (+=7.338, P<0.01). The knockout mice showed that: in the control group, the
primordial follicles of POF and miR-146 were 9.43 +2.03, 6.43 + 1.60 vs 16.82 + 2.11, the primary follicles were 6.15 + 1.11,
5.01 +£1.10 vs 8.88 + 1.12, the secondary follicles were 5.11 + 1.71, 4.01 +1.26 vs 7.11 £ 1.34, and the atretic follicles were
10.17 £ 1.41, 11.46 +1.96 vs 7.18 + 1.64, respectively, and the differences were statistically significant (< =7.787, 8.214, 9.726,
7.811, all P<0.01). Compared with the control group, TLR4 (68.18 +5.92, 91.11 + 16.34 vs 24.81 +2.81 pg/ml), NF-k B
(74.19 £ 8.11, 88.11 £ 16.71 vs 68.18 + 5.92 pg/ml), TNF-a (72.81 £2.10, 94.31 +£2.26 vs 28.07 £ 3.67 pg/ml) and IL-6
(69.19 +7.11, 81.11 £ 16.34 vs19.43 + 10.81 pg/ml) the secretion of was significantly increased, and the differences were
statistical significance (F=6.281, 7.264, 8.724, 6.817, all P <0.01). The expression level of Bax protein in ovarian tissue of wild
mice in POF group and miR-146 knockout POF group decreased (1.18 £0.19, 0.61 +£0.14 vs 1.81 £ 0.21), and the expression
level of Bcl2 protein increased (0.59 +0.05, 0.91 +0.05 vs 0.58 +0.02), TLR4 decreased (1.10 £0.12, 0.41 +0.04 vs
1.13 £0.11), and NF- k B decreased (0.81 +0.02, 0.31 = 0.06 vs 0.87 + 0.27), and the differences were statistical significance (/=
7.235,6.714,7.612, 7.737, all P<0.01).Conclusion miR-146 could reduce follicular cell apoptosis, and its mechanism would be
related to the regulation of TLR4/NF- k B signaling pathway is related to the inhibition of the production of inflammatory factors.
Keywords: miR-146; premature ovarian failure; TLR4/NF- k B signal pathway
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FEWL AL 24 1F 57 & W POF P Fifi 5 miR-146 %5 £ Fh
microRNA 1 3 35 B #Bf 55 & B microRNA-146
1t % 35 3 1 7 %] Dab2ip/Ask1/p38 Mapk Jifl J% Fl
v H2A X B FR AL Id /N B POFY,  [R]R 4 AE 42
5% 2 B POF 5 40 BB A5G, T Bk
LT POF MEL4 '), BF5T A H0 ] TLR4/MyD8S/
NF- k B {5534 NLRP3 % POF &#%4EH 7,
A BIF 58 3IE 55 Toll £ AZ 44k 4/ I F -k B/ | iE 8
1 K 11 B1(TLR4/NF- k /HMGBI) {5 5 3 J% 12 Fa
FES AT IR K R RN LE A 2T
3% AL TLR4/NF- k B {3 53l 1% 78 9 15 /N B
R K B AN I RE Ty 1 AR, PR AR 5 U
RFT miR-146 Xt UHE Y REAYFEMA, JF R XF TLR4/
NF-k B {5 5l A JH#=EH, 4 miR-146 7€ POF
HRAE R LS FE R

1 MREFE

C57BL/6 /NEL, 1T 20 +2g. 20 H 7~8 J& i M i
SPF 2% miRNA-146 mfSRH/NE, AR 20 £ 20g, 3
T ER R = et /N BURFR ISR E 22
+2°C, MBI 50% + 5%, 12h YGHE 12h BBWS, 3&
PE IR —

12 MB5EA miR-146 & U6 BIW LY
AR TS miR-146 FUk AT NC Bk p o5 1 3
A=A BR A w4 /N TLR4 ELISA 77 &
/IR IL-6 ELISA il & ( s FERVEMABR A,
5. EM0451, EMO121) , /N NF-k B ELISA it
M (AR A RAR, %% : SBI-M0707-
48T ), /Nl TNF- o ELISA 7] &( ¥ [H abcam 23 ),
% 5. ab46105) ; Lipofectamine 3000 Reagent ( 5%
[E Thermo Fisher A &] ) -

1.3 Fi&

1.3.1  /NEUPOF BRI 57 . AR 48 2 % Sk [9-10]
18 ok 7 5 3% B 77 3 K ( Zona pellucida 3 peptide,
pZP3 ) #37 POF /N EUAEAY Sz miR-146 @& POF /)
B, ARV ST gy R R RS s Y E AT
1.3.2 DNHLZH4Y HE Jefa . Wisikb st/ N, 3 B4
H/NEIN B L, T 4 g/dl 25 HEE I 2 48h,
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o, Prerg e, hPERIRE R, TR TR O
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1.3.3 41/ BLOP HE 41 21 miRNA-16 235 7K F /Y
Rl BP SR SRR AT ES J5, {4 A miRNA #6%%
S AN B F cDNA Synthesis Kit 2 71 £ #11 SYBR
Green PCR Master Mix Kit, fifi ] U6 /E i miRNA
X HR , BT S EAE VK L EA T I3k 5 RNA B5 YL .
1 Ff Applied Biosystems ABI 75000 3¢ [E )R G 75L
3¢5 i PCR, miR-146-F 5>-ACCAGCAGTCCTC
TTGATGC-3’, miR-146-R 5’-GACGAGCTGCTTCA
AGTTCC-3", U6-F 5’-CTCGCTTCGGCAGCA
CA-3’, U6-R 5~ AACGCTTCACGAATTTGCGT-3,
FN AR 95 CHUAENE 10 min, 95 C7AEYE 15 s,
55 CiB k15, 35 PMEFR, L2 2% §154 miR-
146 FHXTFRIA

1.3.4 ELISA £ il B 8 41 21 % 5 K 7. 7 Wi
) PBS M VR BN L0 4L, B S 4°C 3 000 r/min
10min J&5 Z3U00E, A% RN S B 45K s
W4y WM A TLR4, TNF-«, NF-«k B FlIL-6 fiff b
Puik, FiRWE 30 min, AFLINABARIEYIR 100
w1, BEGEIRIFE S min, AN 21RO E R,
BAL S0 1, FRGEBCARLIN I A 450nm A8 I i
AfH.

1.3.5 Western blot £l Bl #2041 Bax, Bcl2, TLR4
J NF-k B #1335 8 00 S 4 20 A AT S 5 H
RIPA Zfit i Zfit, (i BCA Wil E 8 Ik .
A 5xSDS M P AR i W 5 R T -80°C#&%
FH o B RE S 20 00 I A [] A 3k T8 95 47 58 TR M T i
BERCHL UK, R4 I HL R 80V, 10min, 43 B9 5 H R

120V, 2h, J5%% % PVDF i, XH BSA Ei4. 551
AR S 330 Bax (1:5 000, ab32503, abcam,
#i[E ), Bel-2 (1:1000, ab32124, abcam, [ ) ,
TLR4( 1:500, ab13556, abcam, #[H ), NF-k B( 1:
5000, ab32536, abcam, H[E ) il GAPDH ( 1:5000,
ab8245, abcam, HE[H ) T 4°CUKH L% . TBST ¥k
JEE 3 Uk, AR S B SE T — Pt (1:10 000)
J¥HE 1h. TBST PEME 3 ¥k, RH ECL b2 AL
K, I Image J BUL Bk R G472 8
T,
1.4 %t o4 K SPSS23.0 # /4 #14i2¢
OHT, THERERILIIIEC + FREZE (X xs) Fom. T
JEIEA A H 5 22557 Mk A Student’s ¢ #5550, 241
] L3R I ANOVA J7 224087, P <0.05 NZERH
Giit=#3E X . Graphpad 8 software JE1 TR 2
2 #R
2.1 AR — A DL B 9P £ 28 2% miR-146 &k
K PR IERAVNRNEE . aifE
R, TEER . BRI, XN ROV A
POF 4/NREMEFERNR, TG, HEdl, XA
L3R 8y B I PR AR G 455 2% . X BB ZHL T PO 2 /)N B B9
Wb miR-146 K435 1.52 +0.21 #10.51 = 0.14,
ERAG I FE Y (=7.338, P<0.01) .
22 DRI ERIE A S it HE YL@ by
FA/INRIP S H 25 5, 45 R R AL AT DR
[ 2B BN, R Dnyat TP ayihsk, M
A2 R HE S AR A ) B4R B POF 4 Fil miR-146
w5 B POF 20 A /0N BRI 5[] 0 2 1R AT A A i s
SR P, O Uk i ek b | HES 2L, BT R
AL MEE A AU, L3R 1. 4545 ARG B i
SEWH G FE N (¥ P<0.01) .

*1 AEIDPE miR-146 MR (x =5, n=20)

5 XA BiE R POF 41 miR-146 FFR POF 41 F P
o 16.82£2.11 9.43+2.03" 6.43+1.60" 7187 <0.01
BN 8.88+1.12 615+ 111 501+1.10" 8.214 <0.01
UL 711+1.34 5111717 401+1.26" 9.726 <0.01
PAISBI 718+ 1.64 1017 +141° 11.46+196" 7.811 <0.01

e SR E TP<0.01, S5EE R POF 4 AL *P<0.01.
23 DRIFRARXERTOHa WFE2. 5XF
MU A EE, A B POF 4 Al miR-146 @ 4% POF 4
/INERL B £1 20 20 TLR4, NF-«k B, TNF-a FlIL-6 43
W e (P <0.01) , [AET miR-146 i POF 41
R TR AR POF 41, ZRHASIFE XL (¥
P<0.01) .

24 DRIPEMLA RO K TLRS BREF G £ ik
S W3, B 1. SXTIRAMIL, B4R POF
ZH 1l miR-146 @ % POF 2H /) B B & 2H 41 Bax &
F 3Rk K- FEAR, Bel2 £5 1R 35 F+m, TLR4 Al
NF-k B RiKKTFREML, ZRAESRITFEX (8
P<0.01) .
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x2 AE/NEIPERARKFERFKTE (x+s5pg/ml, n=20)
| X AR BrH: iR POF 41 miR-146 Bl POF 4 F )
TLR4 24.81£2.81 68.18 £5.92° 91.11£16.34" 6.281 <0.01
NF-« B 68.18 £5.92 74.19£8.11° 88.11£16.71" 7.264 <0.01
TNF-« 28.07 +3.67 72.81+2.10° 9431 +2.26" 8.724 <0.01
11-6 19.43+10.81 69.19+7.11° 81.11+1634" 6.817 <0.01
e SRR AL "P<0.01; SEFE B POF 41 A% “P<0.01,
*x3 MNRIEALRATEAR TLR4 BEEARIENH (x5, n=20)
HiH KIRER WAL POF 41 miR-146 F% POF 4 F P
Bax 1.81+0.21 1.18£0.19" 0.61+0.14" 7.235 <0.01
Bel2 0.58 +0.02 0.59+0.05" 091+0.05" 6.714 <0.01
NF-« B 0.87+0.27 0.81+0.02" 031£0.06" 7737 <0.01
TLR4 1130.11 1.10£0.12° 0410047 7.612 <0.01

TE: SRR P<0.01; 5B R POF 414 1L “P<0.01,

15 r
o X TR
Bax ﬁz s WFAEPOFAL
Bcl2 ﬁ 18 mmm miR-146 HFRPOF4L
&
NE- & B %
% 0.5
TLR4
GAPDH 0.0 L= i " o i
Bcl2 NEF- & TLR4
B 1 DMRERIEFHNEMATEARK TLRY BEREARESH (SXHEAMIL, “P<0.01)

3 itig

POF 245 U 5 D) RE 208 it T 309 40 % Z i AP
LIS W H A S5 AL | BAR IR IR
B BRI AR, AT R BT IE (HRT)
J& POF AL AR I 01 AR I 25 A Ak de i A T i e 8 1Y,
COULAM %5 "2 s 448 1 858 & iy AR 211
/NT 40 S 1Y POF KK 1%, /NT 30 % 1) POF
RIEFN 1%, JFEHZH POF 5 10% ~ 28%, 4k
KM% POF 5 4% ~ 18%. POF 1] fiE 5 4 4 J2
N A A, B (R FE T4 (UC-MSC) #
Pl T 38 2 55 - WL A A BT T BT R AR, P
IL-6 Fll IL-1B RKAKF, WEALIT5H POF /b
RN L5, $om 90 I N 1 B AR P fE5 POF 1Y
e AT ARG, (Rt A A5 2k i PR S8 3 S 50
UESZ 4 0E N 1 7] REAE  POF 2 2 B9 <7 A= Wi br i
Py KRR 2RI 9T 45 SR AT POF 5 4
JER VA, FIRER RPN, —Fhop 12
PR AE S FEBE I BEFEIE . microRNA (miRNA) J&
— RN/ RNA, KEZN 22 MR AR
5% L EE RNA 40+, ENFESIMEY H 2 55 5%
Ja FER R R, IR AN N B AT 22 B A

WAHEH, BF5E 2 B miR-146 7] LU 4% /)N KL POF,
microRNA-146 i 3 ik i f #)) ] Dab2ip/Ask1/p38
Mapk i #§F1 vy H2AX SRRk /N R 2 5 50 4 g
BT ST AR B [ ST I POF 5 ik 41
JHL R T AT 7 R P B S DA 5G9 v SR A0 i
APRT RO R A A F RN, SR
eI aEIR 1Y, e ST P A B 9 A TR 4 Bax
PRFIT- R A KRR, MI7E IE 5 558 4 A1 8o i
JLEARFRE, T Bax FER R A Md EEAGIHT- 5
K, J&F bel-2 FEHFF K, Bax/Bel-2 Bt 2 A ()
b 051) 5K 25 2 DR R Yo 200 90 T 0 o 4 D e 5553 ) S A
Z U R ATTHED POF 7] fEFEKE % miR-146 (1)
TR SR AT HE I &Y POF 5 4 4E 2 v Al
ToF %, I HAERE % miR-146 098 £, & —F il
microRNA JE ¥ A NS08 PE R PETIBE IR . ARIF5T
38 o 57 B AR /N B POF A BUGIE SE7E /N B POF 2o 72
H miR-146 FKIEZKF- ZREAL, IF HAMI M2
it HE YL aiiEsE 7 7F POF s FEH, miR-146 207
HUEE DIRe Y EEIRE 1, RS POF HFER .
WG — 0 AR AP IR IESE T 3 33K miR-146
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Jei, TRAREREE AN A T AH O HR A0 208 H B i 35 AR
b, LT IO O RE AN R TR S IS,
AT UL miR-146 AT REXS P REAH A A IR T2 HA —E
VEPEER . Toll BESZ 4K (TLRs) 25 HAEE R
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o7 1 Ge 28 S A T EEATR 2 1) TLRs 1] DA 145
RAE . AACNLFORN S DRt , 4% NF-« B 155
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SNE R F Ak IR, IR 980 SRy Y 1Y
TLRs 5> T4 T U0 A FEE, A T8 51 52 FBp
HHEBN G sh b R FEEEAE R ", AT AT 5
W3t TLR4 B /NEUZ B TLR4 5 POF 3of
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TR EEREAR K Al /b, AR TLR4 544 PN 40 B Sk g
A R B EEZAEH, /0 W A N F7E
PR IR AE K A BRI S8 P B 8 1 AR S BN 2R L
il B ARG E—HAIESE TLR4 Al figj& miRNA-146
FYREED , I B3 TLR4/NF- k B {5 518 &% POF
RAFPEVER, HALEI TS U RAE BT B ik
FHK

ZE I, AMF5E W POF 5 980 KN AT T4 ¢,
JF HAERE % miR-146 B JEHE, f&—FhH microRNA
PEEE 0 OP HE R T RE R, B miR-146 A AEiE
itk TLR4/NF- k B {5538 B4 i & AE S vy, FE AR O
WIT, X POF RAELAYEH . AHFFE T LA —
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