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# E: B HEas ) B (micro RNA,MIR ) -29 3+ X R 2k X AR GERA R EERNE . FE #
80 X SPF %% SD K R ML AW, A AR (n=20)  BAM (n=20) . WAL (n=20) Foiki2l (n=20) .
BEAVLA | AT 20 e i B 208 3 AU AR A BT A M RO s SR AL, M R e X I A 3 A S 1R T R
FRRIES Snmol P+ B (negative control, NC ) antagomiR #= miR-29 antagomiR. HE # &0 K R T & 4L LR )& 24 1 ;
B 3% Jo, & "B MM £ (enzyme linked immunosorbent assay, ELISA ) k) &40 kK RS0 o K s 40 K 4547 @ @&
(interleukin, IL ) -1B, @ @afei~% (IL) -6, & @feA-% (IL ) -8 #2444 375 B F ( tumor necrosis factor, TNF ) - a 7K-F;
5 B 32 % € & PCR ( quantitative real-time PCR, qPCR ) #5848 miR-29, Toll # % 4k 4 ( Toll-like receptors, TLR ) 4,
# BT kB (nuclear factor, NF-k B) & NK-k B 474 %& & o (IkB o ) &KiAKF; WesternBlot #lF & 20 4% TLR4,
NF-k B 1kB o @ REKF, R HE RELEREW, Sxmusrt, #AM, Pk RafXizm R J i
HBREAELEER, REATTHALFRG R ELEM; ELISA 4R AW, BB XK LIL-1B, IL-6, IL-8 4=
TNF-a K-F2F G TR, 5RAAFe AT REmt, XA XERF IL-18, IL-6, IL-8 fo TNF-a #HX R HF %
1%, 2FA%ITFEL (=3.021 ~ 6878, ¥ P<0.05); qPCR &R AW, 5@ aiark, #44 miR-29, TLR4,
NE-k B# Ik B o # mRNA ki 2% L5, HREMAfe M Bamit, X322 miR-29 , TLR4, NF-k B## [k B «
# mRNA &k 2 Z A8, 2FA %I FEL (3917 ~ 8.095, 35 P < 0.05) . Western Blot 25 R & : LI RBLuLAaLk,
AL TLR4, NF-k B kB o RO AKX BF LI, SR MM RA L, K4 TLR4, NF-kB 4= 1 B
o BORKRBEBRIK, ZFALITFEL (1=2.987 ~ 8.045, ¥ P<0.05) ., £if BHAIEEIEAKIATFEHLRT
miR-29 2% & &k, T miR-29 A XK T T otk R, AU TH L #p4] K B F#20% TLR4/NF-k B 155
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Study on the Expression Level and Mechanism of miR-29 and Inflammatory
Signal Pathway Molecules in Chronic Pelvic Inflammatory
Disease Model Rats

MA Hui-min, YANG Li-hong, JIN Rui-lin, WANG Juan-juan ( Department of Obstetrics and Gynecology,
the Hospital of the 81st Group Army of the PLA , Hebei Zhangjiakou 075000, China )

Abstract: Objective To explore the effect of miR-29 on chronic pelvic inflammatory disease model in rats and its mechanism.
Methods 80 SPF SD rats were randomly divided into 4 groups: control group (#=20), model group (#=20), NC group (n= 20)
and experimental group (#=20). The model group, NC group and experimental group were established with mechanical injury
and inoculation of mixed bacteria. After modeling, the NC group and experimental group were injected with 5 nmol NC
antagomiR and miR-29 antagomiR through caudal vein. HE staining was used to detect the case characteristics of rat uterine
tissue, and ELISA was used to detect the peripheral blood inflammation related index interleukin-1-B (IL-1B ) , interleukin-6
(IL-6), interleukin-8 (IL-8) and tumor necrosis factor a ( TNF-« ) . The levels of miR-29, Toll like receptor 4 (TLR4) and
nuclear factor were detected by gPCR nuclear factor k B ( NF- kB) and NK- k B inhibitor protein o (IkBa ) . The expression
levels of TLR4 and NF- kB and [ kB « protein expression level in uterine tissues were detected by Western blot. Results  The

results of HE staining showed that compared with the control group, the rats in the model group, NC group and

E&WA: WA EARFEIITRE (20201609) .
EERN: DR (1981-) , L, AF, FREIW, 55w H-Rk.
BIVEE: &8tk (1971-), L&, W-Emsed, FREIM, #7570 E75F2%, E-mail:dpdwionmvahzrdvl@21cn.com.



HACK I EA e 8378 o6l 20224211 A J Mod Lab Med, Vol. 37, No. 6, Nov. 2022 15

experimental group had obvious symptoms of chronic pelvic inflammatory disease, and the uterine tissue injury in the
experimental group was significantly relieved. The results of ELISA showed that the peripheral blood IL-1 3, IL-6, IL-8 and
TNF- a in the model group was significantly reduced. Compared with the model group and NC group, the level of inflammatory
factor IL-1 3 , IL-6, IL-8 and TNF-« in the experimental group was significantly higher than that in the control group. The
release of miR-29, TLR4, NF-k B and Ik B a in the model group was significantly lower than that in the control group, the
differences were statistically significant(z = 3.021 ~ 6.878, all P << 0.05). The mRNA expression of miR-29, TLR4, NF- k B and
Ik B a in the experimental group increased significantly compared with the model group and NC group.The mRNA expression
of TLR4 and NF-k B and [ k B o in the model group was significantly lower than that in the control group, the differences were
statistically significant(t = 3.917 ~ 8.095, all P < 0.05) .The expression of TLR4, NF-« B and [ k B « in the experimental group
increased significantly compared with the model group and NC group. The protein expression decreased significantly, the
differences were statistically significant(z = 2.987 ~ 8.045, all P < 0.05). Conclusion MiR-29 was significantly overexpressed
in the uterus of Rats with chronic pelvic inflammatory disease. Down regulation of miR-29 had a protective effect on the uterus

of rats, and its mechanism may be related to the inhibition of inflammatory factor release and TLR4/NF-k B, the regulation of

signaling pathway is related.

Keywords: miR-29; chronic pelvic inflammatory disease; inflammatory factors; TLR4/NF-« B
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MR, R R R K BRI 28 P miR-29 ik,
i — 2 WLE N 1 2 98 K R P 9 IR B TIOK T S
Toll ¥E5Z44 4/ AT « B ( TLR4/NF-« B) #42HY
A4k, oA miR-29 7E 18 P A 4% (4 L 1] YA T 0L FH 4R
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1.1 #h4kKk 80 H 8 ~ 10 J&§& M SPF % SD
KE, 220+20g, HAGHTRESAE )il S A PR /] 48
HE [SYXK ( 5T) 2019-0053], KR 3% T SPF 4% fil
G, EIRVHATAE 25 £2°C, FXHEBEE 40% ~ 65%,
12/12h B IR, A HEE YK, &
NPERFE— G, BEPL MU, B4l 20 H.

12 BRELHXA BEEE (LHFERAER A
A ) 98 AR (H9627) , 41 (861006) ( 32
[ sigma 72\ @ ) ; Rat IL-6 (interleukin-6) ELISA
kit (HO07 ) , Rat IL-8 (interleukin-8 ) ELISA kit
(H008 ) , RatIL-1B (interleukin-13 ) (HO002)

ELISA kit #6050 & (19 5t i A= ) TR F 50
) ; Rat TNF-a (tumor necrosis factor o )
ELISA kit (RAB0479) ( 32 [# Sigma 2~ ] ) ; i
B sl M & (6110A) ( H 7 Takara 28 F] ) 5 %
J65E B PCR IR F & (RT0411-01) ( 3% [# Biomiga
2wl s 51 EEA T G Anti-TLR4 ( Toll
like receptor ) antibody (ab22048), Anti-NF-kB
( Nuclear factor activated B cells k - Light chain
reinforcement ) p65 antibody (ab16502), Anti-IKB
alpha ( Inhibitory Subunit of NF Kappa B Alpha )
antibody (ab32518), Anti-GAPDH antibody (ab9485)
P (ab150113) P4k ( 92 ABCAM A Al ) .
MD pectraMax190 FFRAX ( SERE ) 5 -80 °C K ik
RAFAT (921 Thermo 2AF] ), 4°CUKAR (HHALIEZE
BERABRAF ), SC-3610 MR B L (ZRLP Rk
HERF AR A R A R ), — YR R R 4
(BN F ARS8 A BRA 7] ) , DM-BA400-B
i (52 B Motic 2y 7] ) , Applied Biosystems
7500fastqgPCR 1% ( 2 [E Thermo 2% & ), Western
blot Hi ik 1% ( 3¢ [® BIO-RAD 7% ] ), Multiskan
SkyHigh 4= KEFFR{X ( 5E[E Thermo AF]) .

1.3 Z&

1.3.1  REUETERE RN . K ERPRE R
Sg/dl T Ll 22 B T SRR T . PR C E:  E
CHREIRE . KIIRAH . CBIR MAEEIR T, %
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R B 7K SATE PRI R U, o R LI
FE, JCW AR AR ) Tem P11, [ 5E I B
e RS T E, ML) 1B IR 2L, I
SO F B N 0. 1ml YR A B R, EE LR
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miR-29 antagomiR, NC ZH & # ik 73 ) Snmol NC
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antagomiR , A5 AUZH T RRZH VS A AR A BEER K
B3R VIR, ELEEH 4. #EE 14 RESUKR
SURMERUM 5, ALK, BT & 7505, HE
Yo, LR BT A2 b b 20 IR T 5 T D A
i, YELEaR LA BORTERIN )

132 KREFEHS HE Y. R4t
e S A, PSR, SRAK S 5 min,
Sg/dl Z TR 1 min, HFELY4EE 1min, Fi7K: 70g/dl,
80g/1dl, 90g/dl, 100g/dl Vi K% 45 10s, — H 71
min, 3 XUE AR EE A, T ERAME 100x T
PEATHA AR

1.3.3 SRty ELISA #:0: B4 HRHE R 1M,
£ HKE Iml, 4°C 3 000r/min 10 min 4355 1135 /5,
JUREH I ELISA BRI & Ui, A5l A ZibRic A
(IL-6, IL-8, IL-1B, TNF-a ) HUEEFRHT, 37 °C,
30 min, MIAJEYIM, HEfL 100 wl, & 37°CHE
JCE S min, MAZIRR B A, BFLINA RN Z 1k
W 50w 1 2B, T 20min NI GE S2H6 45 5
ARG 2 WG (A) H, R SIS 34
2L

1.3.4 qPCR Kl KRR FE 44 mRNA Rk: K
BLT B 41 40 5 mRNA SR JH Trizol 2 #2 B, miRNA
W S R 14 {d 1 cDNA Synthesis Kit i 77 £ £l
SYBR Green PCR Master Mix Kit, 43514 F§ GAPDH
U6 E NS, BT ELEvK B f 7T RE S RNA
BG5S SR T QPCR, M8 454F: 95 C Tl
A5 10 min, 95 C ZEME10s, 60 CiEk 30's, 72
CIEMP 20 s, F40 MEH, FTAERMEEK LHETT
I RNA {55, L2~ °%“ §154 miR-146a,
TLR4, NF-k B fl 1k Ba MIX £ L&, 514955
g 1,

1.3.5 Western blot Il K FlF & 4418 H 1Y &
ik WA AR e A S B E A S
H BCA ¥E I S MR EE. A 5x SDS & 1 I
FESE vh W A W0 5 R T 80 °C %5 JHl, SDS-PAGE Hi
7k 80v15min, 120v 2h, PVDF 5 % #% 120v 2.5h,

TBST 723 3 ¥k, AKX 10min, f#FH 5g/dl i Uik
HfA], TBST %06 3 K, #HK 10min, JIA TLR4,

NF-k B, Ik Ba il GAPDH —#1 . 3= W& 5,
TBST %k 3 Y%, 4:¥X 10min, ECL B4, KOG

s,
*1 Elkz):2]
HEIEA ST

miR29 F 5"- CGTAGCACCATTTGAAATCAGTGTT -3’
R 5"- GTGCAGGGTCCGAGGT -3°

TLR4 F 5"- TGATCATGGCATTGTTCCTT -3°
R 5 TGATCCATGCATTGGTAGGT -3’

NF-kB F 5 TGATCCATGCATTGGTAGGT -3’
R 5-TCCTCTCTGTTTCGGTTGCT -3°

IkBa F 5-TTGGTCAGGTGAAGGGAGAC -3’
R 5-GGATCACAGCCAGCTTTCAG -3’

U6 F 5°- CTCGCTTCGGCAGCACA -3°
R 5"- AACGCTTCACGAATTTGCGT -3”

GAPDH F 5-AGGCCTACCTCCCTCGAA AG-3’

R 5’-CAGACAGCCAGATAGACGGAC -3’

1.4 %itsad R SPSS22.0 B b #7458 12
AT, SEEST AR =R, TR TR + AR
HEE (X+s) FoR, fFAEIERDMIF L 255
YRR R SR I STREA ¢ K56, P < 0.05 W5
BAGFE L,

2 #R

21 BHBEIXRATFEHHERHE WA 1,

X R T A U ML SRS, AR T TR g

RIEANICIR , LRI TN NC 4141 L Z5H0 AT 1T
BRI G, HARTE, o] WK R R
T, R TR (0 P s R RAE X 2 A0 B HE S
ACRAPENT A AR 20 8457, R, A/
RIEAMIZNE, 7 FAIRT IR, 12PN R R
G

NCH4 = e

Bl |AKRFESHLAHE FELLLE (100x )
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22 BAMRRBI AL KERFKFLTAL U
F2, XA, BRI NC 2440 i IL-
1B, IL-6, IL-8 Al TNF-« 7KF 34 W 2% T7H s, iR
WIS L, (H2E R g i o il 4o

I 4& fE B F IL-18, IL-6, IL-8 il TNF-« 7K
BRI NCREAL, ZRBARIT¥E L (F
=23.021 ~ 35.947, ¥JP < 0.01) .

x2 BAKXRMERRIERFHH
A MR rsii] NCA Rt ] F P
IL-18 (pg/ml) 20.87 + 1.61 45.81 £2.10" 4441241 24.11£2.26 24.055 <001
IL-6 (pg/ml) 128.41 £15.12 197.11+15.10 194.18 + 16.21 133.18 £ 16.39 23.021 < 0.01
IL-8 (pg/ml) 1926+ 1.82 48.98 +2.76 49.81+2.26 2148 £2.01 35.947 < 0.01
TNF- o (ng/L) 104.41 +10.81 220.10£15.11 219.11 +14.81 141.11+16.34 26.878 < 0.01

23 AAXRAFEHL miR-29 £k XA,
A NC A, AR KR H 42 miR-29 ik
K351 0.76 £0.026, 1.68+0.031, 1.72 +0.024
F10.41+0.014, S5XFHEAIAH H, ALAY 2 FNC 41
FEHL miR-29 KF BT, KT 44 miR-
20 RIAFHA KL, ZRIGEIFE L, SHERILIM
NC AL, I T 242 miR-29 FRik/KFER#IK,
ERHAG I #E X (1=5.015,7.678, 4 P < 0.01 ),

24 BMKRTFTHLE TLRA/NF-k B ¥ E i@ &
ik W3, F 4. qPCR M Westernblot 45K 5
YHARZA L, RERUZE AN NC 2R AEMI 40T TLR4,
F-k B fll Ik B « mRNA K % [ % 5 K F 7 &
SRR F NC 417 e, X5 4 mRNA M 8 H %R
KRR, 2REA G243 L (F=18.045 ~
27.081, ¥ P <0.01) .

%3 BEKXRFEHLR TLR4/NF-« B mRNA 5347
iH popiekdil A NC 41 jExeli] F P
TLR4 1.820.061 6.41+0.042 6.76 +0.052 3.31+0.041 18.095 <001
NF-k B 1.31£0.030 3.51+0.019 3.28 +0.060 1.81+0.041 27.081 <001
kB« 1.41£0.026 4180039 4180041 2210042 25457 <001
&4 ZBHAKRRFFHA TLRA/NF-« B EANH
JiH XA AL NC 41 JRX | F P
TLR4 0.82£0.072 153 0.062a 1.76£0.071 0.98 +0.068 18.045 <001
NF-x B 0.91 £0.045 111 £0.029 1.28£0.030 0.73 £0.042 25.051 <001
kB« 0.85+0.031 128 0.034a 1250047 0.96 +0.072 24951 <001
3 itig e, B, FHZESRUK, i S R L4

PP R e —Fh B AEFE R, VHIRAE A
IS 2 25 TR DR IR, R 28107 RO Al 48
T FBUSMERIESN . A SO IRI fE
Yo U2 1 0 SR PRSI AE MDA . T A 0 R
2SI AR e e, BV A AR 2 AR AR &
E AR, MAEVERE BRI . A A S P a4
YESI A, 1R VEEIE SN 5 AR RERS 2 S
MIRIT, RN ER, RIERE KRR,
BN, FEERWIO AR, PHEE. PR
EZRL 7S 21 PR g (AR e T P S El = G
R VHRAYT . PULAS TR TS M A A i
B A SR PR, IRTEIAE R T e
PR e A R AR ROPE I . ARSI
13 BARFR 5 T A R RIS A I R, &
PERS KT EIE ST, e, Hone

WA MBIEA | B, M RERY) . [FEAS
W R R RS E R, FEdagihsl
W, B S, BRI WD, TR
WIAAE 2854 | Fhi%, b Az | v | SRIE,
BN EIS, A RIEIMRIE, it
RIH A7, $eom RAEF 208 M A s R M S iy
BN, RYEMIZ A RAE H T 1Rk v fe &1
B AU 0 A

JE4ifS RNA (non-coding RNA ) 248 AN gwfith i
FIB ) RNA, SCRkEI miR-29 &5 ZFh 4= ¥k
4, miR-29b g i 1F ) 415 B 4A 75 T (hypoxia
inducible factor-1, HIF-1) B4 X 3k 5ok 412
E AW AL ( superoxide dismutase, SOD ) {75 1,
W4 AR N % (malondialdehyde, MDA) & &, MM
PRIEAML FI W, AT e A3 400 LA B i PR 4 1
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F U, [ miR-29 ATaE S FE YY1 fil TGF-B &
TR ok B R LS 4 P e B £ i Y, A
5 K B HCC B34 1ML3% o miR-29a 75 i Al AFP ¥
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