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MicroRNA-181b & Toll #=4k 4 TEFHE KR
A T AR R R I 4549 R O 1E PR B U 55

(BWHBETLEER 1 # &£ )L—#, 2NC0 #, kT B% 710003)

HE . BAY W MicroRNA-181b (miRNA—181b ) & Toll #% 4k 4 ( TLR4 ) 3#7 4 K R 5 A bk o f5 47
4% (HIBD ) #%5iHR i e EMH . J7iE I3 R 1 ~ 2 B9 A X SRR RAY 2L mt R R3E4 7 d,
o A 3F PB4 A HIBD 48, CKK—8 ik & RARIE A 04 il B RAY 2 70 4 Bk, i X am I AR A 4w i R o= oL,
Wk B 4% 4 9B P 29 B miRNA—181b & TLR4 &k, K F B 5 m miRNA—-181b *F TLR4 & B ) ¥ &)
4%, SYBR Green % A 58 % & PCR YL miRNA—-181b & TLR4 mRINA & ik 4L, Western blot YLE TLR 4
FEOAERRANAZ T M F o Fik, R HaFR4bi, miRNA—181b 247 & K R b A8 i Fi4h 4Y & T
P F A AR (P <0.05), miRNA—181b mimic 4% )5 i & ik miRNA—181b A4 4) Sk de s FxT 47 £ K FAv
ZmBA B (P <0.05), 3B 52 IE 5 miIRNA-181b 5 TLR4 mRNA 3'-UTR AE44, A#%
%t TLR4 #£ G &iF a4 VE R . 3 —F AR AR LI, si-TLR4 435 474 TLR4 FiA fe3imam o &k, M
miRNA—181b 47 %] 7] anti—-miRNA—181b 45 % )& KAk 20 i /& 12, ant—miRNA—181b 5 si—TLR4 3t45 2 4637 o
1 AP 20 B i B BT A9 AR (P <0.05), Z518 #7 4 KR HIBD 4% 270 i P miRNA-181b 784 ik
P TLR4 KL R IE— R A 2P R,

KR - HA LB s B EH 5 MicroRNA—181b 5 Toll #% 1K 4

FESZES . R722.1 XERFRIZES : A

MicroRNA-181b regulates hypoxic-ischemic brain damage
through TLR4 signaling pathway

Wen Yan', Xue-hao Qi’
(1. Department of neonatology, Xi’an Children's Hospital, Xi’an, Shanxi 710003, China; 2. Department of
NICU, Xi’an Children's Hospital, Xi’an, Shanxi 710003, China)

Abstract: Objective To investigate the effects of MicroRNA-181b (miR-181b) and toll like receptor 4 (TLR4)
in the progress of Neonatal hypoxic-ischemic brain damage (HIBD) and the underlying mechanism. Methods Brain
tissues of 1 or 2 days old SD newborn rats were isolated and cultured as primary neurons. Hypoxia ischemia cell
model was established with standardized procedure. Cellular proliferation and cell apoptosis rate of primary cultured
cortical neurons were determined by CKK-8 assay and flow cytometry assay, respectively. Expression of miR-181b
and TLR4 was modulated by transient transfection, and the activity of TLR4 regulated by miR-181b was evaluated by
a dual luciferase reporter assay. Levels of MiR-181b and TLR4 were determined by Real-time quantitative PCR and
Western blot. Results Expression of miR-181b was significantly increased in hypoxic-ischemic damaged rat cortical
neurons when compared with control group (P < 0.05), while overexpression of miR-181b apparently reversed

hypoxia-induced cell damage (P < 0.05). Dual luciferase reporter assay demonstrated that miR-181b directly targeted
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the 3’-UTR of the TLR4, resulting in inhibition of the post-transcriptional translation of TLR4. Further mechanism

researches revealed that knockdown of TLR4 expression by si-TLR4 transfection significantly upregulated cell

viability in rat cortical neurons subjected to hypoxic-ischemic damage, which was abolished by anti-miR-181b

transfection treatment. Co-transfection of anti-miR-181b and si-TLR4 in rat cortical neurons were partially attenuated

hypoxia induced damage (P < 0.05). Conclusions MiR-181b protects rat cortical neurons under hypoxic-ischemic

condition through regulating of TLR4.

Keywords: neonatal hypoxic ischemic encephalopathy; MicroRNA-181b (miR-181b); TLR4; mechanism
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BRI B ARG (hypoxia—ischemic encephalopathy,
HIE ) 28 LB LB 2 —, Flilm R AL
FA 75%, = HETHTA JLRHAE T K/ N LR ) kT e
B A /N LI R A R 22 R G E
FZJEH, SR HEPERT (hypoxic—ischemic brain
damage, HIBD ) J5 [ 4&0E W28 2E L HIE BFEEVE
Wi Z—"_ MicroRNA ( miRNA) EEZAEYThS5
BE R 3% J5 4 AR G i FRLEE 97N 3 7 RNA, miRNA
AR AR A 1% ~ 5%, HIGETREE AR KY
60% 1) mRNA 1 30% (98 4 o BETEA Rl 5
miRNA-181b 75 FFHR 28 5 8 Y 2 M AR S o o
XQL%E ?H*@%%? o ( tumor necrosis factor— o ,
TNF-a ), A% 6 (interleukin 6, 1-6), ~1B . 1L-8
KRS R 1 1 (high mobility group box—1 protein,
HMGB-1) ik R EEM ARy EN ", &
PLAFE SR, miRNA-181 BEE 38 i ¥ ) Toll £ 32 {4
4 (Toll like receptor 4, TLR4 ) IEE%, PSR AAE R
Gy, TEREAT . BRI o A R B AN ) 3 R R il
U F) £ 2 Aol e vh R 4 — S B AR PR T R
miRNA-181b RETREHTAE L HIE HHER A A OR 3 1
PP AR WARGE , A3 i 5SS SR8 A R SR 2ot
Jiftl HIBD, MAHMEEALUHT A ) L I dfe S o 30 A BN
Wi%E miRNA-181b 7 HIE PR, JFdE— D
FTRERIVEHIBILE , LA A A ) 4R 4 i S
G BL T

1 RS

i
Neurbasal 3§ 35 W . B27 35 32 BN 5. 0.25%
e 1l 2 )i A i (9% [ Gibeo 22 ] ), CCK-8 (Cell
Counting Kit—8 ) 2 Jfd 1% PR A5 I 350) & ( H A= 2
Al ), Annexin V/PL TR & (566 BD AW ),
S mRNA £ 5 (32 [ Invitrogen 23 A ), 39 % 5% 151
B N S e O e i I A i BE SN (quantitative real—
time polymerase chain reaction, qRT-PCR ) 3t 5| & ( 3&

1.1

[E Roche AH]), FrMs WG [ AT A TR (-
M) By AR E ], bt CH I -3 B A
fif} ( glyceraldehyde—3—phosphate dehydrogenase, GAPDH )
K TLR4 PATTREDTIAR (B[ Abcam A F] ), LYK
71| Lipofectamine " 2000 Fl miRNA 2f 1 5 & 5% 05 &
( 2£[H Invirogen 247 ), miRNA-181b #4 ( miRNA—
181b mimic ), miRNA-181b JC ¢ ¥ 41| ( miRNA-181b
negative control, miRNA-NC ) & miRNA-181b #J i
7 (anti-miRNA-181b ) ( Ribobio A7) ), si—-NC ( non—
targeting ) M si-TLR4 &7 & (3£ E Ambion 22H] ),
1.2 FHik

121 RAR@IIERFE M A1 ~ 2 HIR UK
SENRIEAR (SPF) ik 2% 2% (SD) K3 H (1l
b st 4l R AR SE R S Y FAR A PR | ) H R B
Jo BTG TAES WG EUN, 7672 % D-Hank's ¥
H OB K K )2, T4 B D—Hank's 6 4 i s 5
A1 mm x 1 mm x 1 mm Z247 (/0B iRl 37 °C R H
1620 min, % 5 SPPRERRE SR EINAT 1k, (TS
& 10% R4 L 9 DMEM 55355581 Ham's F-12 %
FRIR A Y DMEM/F12 35 35 W 2 1k ) )i, 200 H i 94
1€, 4°C, 1000 v/min B0 5 min, 3 LIEWR, FHE
20% JG2E L35 9 DMEM/F12 B f 55 3300k 1 0k, %
UMM BT 1 x 10° 4 /L, FEFPF28 0.01% ZH i
AR 6 FLAR T, A 37°CHHIR 5% — 4k
ik CO, 5575485595, 4 ~ 8 h J5 neurbasal+B27 ‘& 37
PRI RE TR A 1 IR, FEFIEE 4 K, AR Ny
5 mol/L (RBIBE RV 24 h, 3005 12 S50 40 i Py B
UG 4 R4l 1k BUEFR 7 d sis s
AN, W ERETRUR, BEALSN X ERZFN HIBD 26, Hrp
X HEZLFH 8 DMEM ¥k 2 %, FRILA &8 DMEM &
F37°C. 95% 25 SWEA 4k 285 3% 4 ho HIBD 41
JoHE DMEM ¥ 2 ¥k, I AJoHE DMEM 85355, BT
37°C . 95% N, B AR % PGSR 4 h

122 CKK-8 ik # M 2g jo & M ¥ & 4 240 i LA
2x 104N/ fLBEREHEAD T 96 LA, G FRAE N 1 55
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24 h, BEJGHAFLFIIA 10 w1 CCK-8 IFH, %R
SR ETIRFEMPRESE Lh)a, BRI 490 nm 34t
ML E (optical density, OD ) i, Bt 3 P& LLI OD
EXE, ARYE AT AN XS IG5 (P% ): P%=
( SEBR4H OD fH — 2540 OD {1 ) /( XFHRZH OD ff - =3
H4L 0D ) x 100%.

123 @ik ge MZITAiE s Bl 2 x 10° 4> /4L
WRERERPT 6 FLAR, 8597 24 h SO E R, 1K
AT 0 45 DL 25 DMEM XU 15 37 35 70 1 s ¢
3% 1 miRNA—=181b mimic g i {4 Lipofectamine ™
2000, TRAA4S HEEHE 5 min, FERERSIFR
TFHREFE 20 min, JMAREFRMCD, RERIRS), BARE
FeM P ARSI SR, W 8 h J 4o e ki IR Bk 5
[A] 7% %% 4t miRNA-181b [ # X} B (miRNA-NC) LI
K miRNA-181b #fl i 7] (anti-miRNA-181b ). TLR4
SIRNA [5Gy, SR 3] 6 fLB0h JEURES SR ph 20
IR E Ik 60% ZEAiR), FEot kiR, PBSVE 1K,
I 1.5 ml TLHL DMEM B 32 K. 5 w1 Lipofectamine m
2000 J 5 pl siRNA 4355 250 w1 XJE DMEM 5 37
FIRAE, FIRKEFE S min, # ERERIES G SR
JHUE 20 min, AR5 siRNA FE Y4k, K siRNA 55 QL i
A B ATE DMEM 5325609 6 FL b, 1R5), 4k
ZERESE 4 ~ 6 h i, TN TGP DMEM 53R L8 5%
24 h 5 AT 10% B4 I35 958 4 DMEM K 7R3t
1.2.4 WX EBHRASLN  PCR P78 TLR4 mRNA
3_UTR Jf 52 & pMD18-T #i 14, #4 #2Hf 4 % TLR4
SRR (TLRA-WT ), Bl F A5 2878 7 it 2 TLR4 3'-
UTR % 7% # /& ( TLR4-Mut ). #4 ¥4 £ 19 TLR4-WT,
TLR4-Mut 3t A 4% 4K ¥ 47 Xhol F1 Notl XL i 41, ¥
P 1 AU K A7 9 A8 67 5 TLR4-3'-UTR ¢ % & T
psiCHECKTM-2 #5441 ¥ ' 2 5 22 il ol 152 ) e 248
WU, A ER IR A e G AR AR U S 3R Bl
A TR RSO R RS 8K S miRNA-181b
mimic A ERMA B BTN IR miRNA-NC 284304 Y
% HEK-293 400, #54)a 24 h AR A HES T X8
R B AE o THEAS - AEXTIOGE = 55kl
PENE MDA /1 5 B D CRHEEE

1.2.5  Western blot # ] TLB4 & & & i& ¥4 4
JEAR K 7% 1) Bl 28 50 240 M H 0.05% 16 B8 1A i AL 5
PBS VE% 3 WK, NN 450 w1 #5224 i 20
BCA 30 5 2 (VR BE, 10% SDS 58 79 4 Tk e 358 e v
W, HERMMLK (PVDF) B, B 5 SR/

Fl—PT GAPDH( 1 = 2000 ) Kbt TLR4(1 : 500)
4°CH, HRP ARic i EhtR—dt (1 = 2000), i
THYEA 1 h, Western blot #:] TLR4 £ 4 #3iA, Fluor
Chem Q #EIE A% R 48 3215 Alpha Innotech /A H] )E 5,
Scion Image BURMT RGN S5AF AT, HRYEH
AR B L H A EE 115 GAPDH 255 628 B 1 L
TR
1.2.6 SYBR Green qRT—PCR #] miRNA—181b #=
TLR4 mRNA %5 Trizol HiFREEELEUAH ML E RNA,
SHMP RTINSO BB RNA AR EERI4E
Quantscript RT kit Wik A L cDNA, PCR ¥ 3454
K H Oligo 6.0 & it, 519 K ILIF 515510 (5-3')
miRNA-181b, 1E[i] AACATTCATTGCTGTCGGT, Sl
CCGCCTAACGTACCGCGAATTT ; U6, iF [ GCTTCGG
CAGCACATATACTAA, 2] AACGCTTCACGAATTTG
CGT ; TLR4, 1E[1] GGCATCATCTTCATTGTCCTTG, fZ
i} AGCATTGTCCTCCCACTCG ; GAPDH, iF[f] GGAG
CGAGATCCCTCCAAAAT, J2 7] GGCTGTTGTCATACTT
CTCATGG., FH SYBR Green [ ( 3% [E Roche A7) )
FEOCY R A5 20 wl AR, B 10 w1 SYBR
Green real-time PCR Master Mix, 1 w10.2 pmol/L5 EZP
2 wleDNA }2 7 pl EWAGEK, #EE T qRT-PCR
1 CABI 7500 Fast PCR ) SRAEZOGAE 5Kl miRNA-
181b J2 TLR4 mRNA # ik, U6 J GAPDH 43 5| 1E A
miRNA-181b & TLR4 mRNA NZ:, ABI7500 Fi =4k 1
RF 27 Ah B
1.3 SHZit=rHiE

BAHESHR T SPSS 20.0 G4, TR
o+ briEZE (xxs) Fom, RHTZ00T, WM
K LSD-t K556, P <0.05 HESFA G2 X,

&R

HIBD fH#hZ2 T2l fa b miRNA-181b IR X
BAER R Lo G55 8 d 5, HIBD 41 5%
A LER, ZRAGIHE L (0.64+0.08 vs 1.01 +
0.14, t =3.974, P =0.017 ), HIBD 41 #ff £ JC 40 Jiig
miRNA-181b 3 ik &t [ fil. UL 8l 1A, anti-miRNA-
181b & miRNA-181b mimic FYFEYCE, WK 1B, J
243 M 45 3 1 R & 2H 18] miRNA-181h Eik 8 A % &
(F=50.365, P =0.000 ), HHr, 5% AT AL, miRNA-
NC F1 anti-NC 21 # 28 50 41 s miRNA-181b R ik H
JeRH 254k, miRNA-181b mimic Z1% miRNA-NC £

2

2.1

- 23 .



rp E B R 2R AR o508 %

B 25 5T 4 g miRNA-181b A H0 5 (4.42+083vs 2.2 miRNA-181b TR IATH 4 K RHZ T
1.06+0.17, P<0.05), anti-miRNA-181b 1% anti-NC SRR ER G R E2 0
ZH A2 TCAN M miIRNA-181b F3K &% (0.53 +£0.09 vs miRNA-181b 7E4-ZH 22 T4l i v A9 2 8 KA

1.02 £0.13, P <0.05 ).

25 (F=15.322, P=0.000) ( WLIE 2A), Ji=4ipuf &
CKK-8 HillZE 5 ( WId 2B, 2C & 2D ) R, diffire

. - i

i)
N
= 4
£ 3

ﬁ T
29

|

E L -
2 0

1 2 3 4 5

L: XFHEZ; 2: miRNA-NC 4; 3: miRNA-181b mimic 41; 4:
anti-miRNA-181b 4{; 5: anti-NC 4

B

miRNA-181b 2 miRNA-181b mimic YL, + A LE:, P <0.05

B1 AESEAMZITHEE mRNA-181b RIAKFLLE

1.5 1
SEHJ
& 104
-—
™
o
=
=
:; 0.5 4
<
Z.
=
e
0
X IR ZH HIBD £H
A
A: PHLZHZIAIT miRNA-181b F5ik5; B: anti-
1.5 7

1.0 1

0.5 1

AMIAFTE R /%

miRNA-181h AHXfFeik

1 2 3 4 5 6

507 i f
40 1
&
¥ T
i
=
1 2 3 4 5 6 1 2 3 4 5 6

1: XHHB4L; 2. HIBD 41; 3: HIBD+miRNA-NC 41; 4: HIBD+miRNA-181b mimic Z; 5: HIBD+anti-NC Z; 6: HIBD+anti-miRNA-181b £

A
Xt 2

10°

010° 10° 10" 10°

010°10° 10'

010> 10" 10° 10°

= HIBD+miRNA-181h mimic 41
= =
= k=
= =
= k=
= =

10°
Annexin V FITC

B C
HIBD #H HIBD+miRNA-NC #H
y E
E
E
3 =
= S o
scndiahi ikl JR—
010> 10° 10" 10’ 010° 10° 10" 10°
HIBD+anti-NC 2H HIBD+anti-miRNA-181b ZH
=
=
=
=
N et -

010° 10" 10 10°

D

A SHANAEP miRNA-181b Feiktd; B: FSAMMAMAEER; C. D: MM, T A LE, P<0.05
Bl 2 miRNA-181b iTFRIAXS Fr4E K R L2 T 40 AL M L S IR R =20
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TGRSR T AR ARG 225 (F =11.496 132312,
1P =0.000 ), HAp5xf R H A, i sk 4a B HE nb
ZCAMEIHTS (31.20 £4.90 vs 3.99 + 0.54, P =0.001 ),
R A% 40 Ff0 3% P (71.50 £11.20 vs 100.15 = 11.50,
P =0.037 ), miRNA-181b mimic %% 4% i, #8470 % Gk
I S5k 480 T 175 5 9 A 28 0 40 O T (20,60 £ 3.50 vs
30.90 +5.01, P =0.043), Hhn4nfaistt (89.50 +7.20
vs 69.00 £ 6.45, P =0.021), B4}, anti-miRNA-181b
BEYL SRR 2 T4 miRNA-181b Fikait—4
PG X7 (K7 2O <R SN W R o) SR vy |
JEPT (35.80 +3.00 vs 29.90 +2.10, P =0.049 ), [&(
MG (55.90 +4.72 vs 70.4 £4.93, P =0.021 ),
2.3  miRNA-181b 7E# 4 KR Z T4 &L
T TLR4 RiXk

R http : //'www.microrna.org } http : //www.target
scan.org X} miRNA-181b i#f 17 78 £k 43 #f7 T, & 9
miRNA-181b 5 TLR4 mRNA 1Y 3'-UTR 77 1£ 45 & %
G C UL 3A ). X2 22 4T 45 A6 T 45 2R 10 s 25 41
)9 RBEG A 225 (F =4.810, P =0.034), Hr
5 miRNA-NC 4 [t %, miRNA-181b mimic 5% 4t 2
AE 1 ) TLR4 mRNA A9 3'-UTR £ & B9 4 X 56 )t %
fifg 75 PE (0.62 +0.07 vs 0.97 £0.19, P =0.040 ), fij Xf

TLRS 5’-U0AUUUAA?(I:U(|!AAIGl|J%A|lf?l|Jl|J-3'
mikNA-181h - §'UGGGUGGCUGUCGUUACUUACAAYY

1.5 1

TR BRI 1

1 2 3 4
1: miRNA-181b+TLR4-Mut #H; 2: miRNA-181b+TLR4 4H; 3:
miRNA-NC+TLR4 41; 4: miRNA-NC+TLR4-Mut 41

B

A SPHrBN miRNA-181b 5 TLR4 454 7515
A4niErh TLR4 Fikie, 1 4lRIHE, P <0.05

TLR4 mRNA ZBUF 9479878 (TLR4-Mut) J&, %
TIVE G2 (ULE 3B ) (1.03+0.11 vs 0.90 +0.17,
P =0.329), AZEFHE/R miRNA-181b XF TLR4 7776 &
LRI DGR . A, RIS AR AE K20
2 i %% % miRNA-181b mimic Ji5 /X TLR4 353k
(0.62 +0.09 vs 1.09 £ 0.16, P =0.011 ), %&4H[H] TLR4 %
KA 2R (F=15.721, P=0.004) ( JLIF 3C).
2.4 TLR4 9 SERIMERE THIFE TR

Western blot #3125 5 0o, 45 4H 400 TLR4 ik
KFEFHZES (F=11.820, P=0.003), H:r HIBD 4
Z2IuAHME T TLR4 Fik38hn(2.26 £ 0.43 vs 1.01 £ 0.12,
P =0.008 ),si—-TLR4 #5445 48 h, TLR4 F&EFA% (1.48 +
0.26 vs 2.35+£0.39, P =0.032) ( "LIE 4A ). CKK-8 £
D25 SR e AN [R) Ak B 2E 20 A7 175 5 A 25 57 1 =22.859,
P =0.000 ), TLR4 J2) w ek 3G bt ifn it 50 2 K
Bl A 28 T 40 B A 35 7 (88.5+£7.2 vs 65.7+6.1, P =
0.014) ( WLIE 4B ).

it — LR AR R, AR EEL] TLR4 RikK
VR e LTS A 25 R (F =22.693 1 6.648, 1
P =0.015), anti-miRNA-181b # 4 J5 TLR4 & 4 #1k
AN (3.27 £0.42 vs 1.06 £0.09, P =0.001) FH-LEFE4H
MO PERIFEAR (715 £13.1 vs 100.2+9.2, P =0.036),
anti-miRNA-181b 5 si-TLR4 4% Y 300 5 TLR4 3k
IR (1.96 + 0.33 vs.3.36 £ 0.57, P =0.013), [l
O3S Tl L B SRR A 2T A TR (94.2 4 11.2 vs
66.1+11.1, P=0.037) ( WL 4C. 4D ).

1.5 1 T

45!

TLR4 AHX} 3

1 2 3

1: XHHRZH; 2. miRNA-NC 41; 3: miRNA-181b mimic 2

C

B: miRNA-181b i FiA Ml TLR4 mRNA A9 3'-UTR 2R IAXT 9 K lEGTE; ¢ M

B 3 miRNA-181b e 4 KR LTI T @GR TLR4 Rik
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528 4%

150 T il i
g 100 A T
et
% 50 -
2
H
0
1 2 3 4

1. XFHEZH; 2. HIBD 4H; 3: HIBD+si-NC 2H; 4. HIBD+si-TLR4 4H

i
X
"
=y
=
I
i}
<+
=
—
F
1 2 3 4
A
GAPDH S S S
T it
Jﬂg 5
! 4
"
% 3
Nini 2 T
e}
< 1
=
= 0
1 2 3 4

B
150 1 t t
S 100 T
i
& 50 -
=
g
0
1 2 3 4

1: HIBD+anti-NC #i; 2: HIBD+anti-miRNA-181b Z; 3: HIBD+anti-miRNA-181b+si—-NC ZH; 4: HIBD+anti-miRNA-181b+si-TLR4 £H

C

D

A: si-TLR4 #5400 TLR4 B 385K B: si-TLRAFEYYS , SAIAMIAETE S, C: anti-miRNA-181b 5 si-TLR4 JL44 L5
KLHANAET TLR4 B 11335 H; D: anti-miRNA-181b 5 si-TLR4 HAFEYLS | K HANMIAAIGZE. + 4L 4, P <0.05
E 4 TLR4 N SHROIERE THHE TR

3 iTig

REAERFSE o, 74 JL HIBD A 5] 5E A 0] 536 (4 i
Wi, FE—RINMAS RS EH0E, &4 HIBD
T AEE A58 A2 LR 29 25% H BRI P EE | i A
TIIE G AR AN NG ERPE, 24k S A A ok
DU MU A4 ™ Bz )L HIBD B &AL &2
e, IGRITRZE, MG —. ARMNRIT 6k
Bii Ikt & R G e &4 . B, TRAWFR AL
HIBD 43 FA92# L, S48 4= )L HIBD & 97 18T
B SR B 2R L A RO ), A SOk E 1R
miRNA-181b B 1 J845 NF- « B {5 5 18 %75 2 i
P R PLRIER Y. SRR, A
FEH &I, miRNA-181b 7EH A K R Z o4 HIBD
BRI R IRREAR, WO E R B 45 7R miRNA-
181b FE#EMIVE AT TLR4, i@ ¥ TLR4 933K, 7F
A TR B 2 e 4 e St o ke S i HE U A0 R T

B AN I A R R

miRNAs J&— 5 A 2 22 M ERIF 520 80
JEPEAE GRS BREE RNA, 2 S 54100010 . s
SR PSPPI AR Y BRI iRiE &R,
FEMPRE , A2 2R 50 Ko AR ATk P AT 21 miRNA
S B DA G, o miRNA-181b /& 1 A~2K
SR A2 K TE A miRNA, BF5E iR & B, miRNA-
181h AL RE % 38 12 % I8 15 PR s 8 11 AS DA iz %
TR A it K AR T 11 29 K 178 A1 42 7 ke ot e 4 i 4
rho R R T R R AR R, e nT e A
X B 200 P TL—6 7 98 9 20025 40 i X PN 2 3R 1 i 22
PR OARBESE R &P, miRNA-181b #5445 id 3k
miRNA-181b 7] {2 e il 5 S0 ™ ph oo i i i 98 T,
AR E, RO, AT LA 1 Bl AR 2 4 i
o miRNA-181b (43R5 1A AT fig f2 e A i afn 424 g 26 2
FRERAT (953 FHLH 2 —, miRNA-181b ZAHEN AT fiE
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: MicroRNA-181b K Toll KEZ A 4 7 K Fph 2 e B B i 463 495 A VE F AL F

WO L A PR, R A ) LR AR i P A 4
WA B HE— A B 7 ) .

TLRs /& 1 BUES Rz (B0, |32 A Trhdix s
RGE, TERPESAE N 75 T R 1 P AR
REFEA IR, /NRTEBIS TLR4 J5 RAE R T 280
A DT Skt S M I PR R A, B TLR4 i 2
S FRE R AR T A ARAE SN . AN, AR
WESC R LS TLRs 28 MEAAEE VIR, HIRR K
A B TLR4 2o B30 55 G F 40 14 O 2 At 1 s
SR, 2T TLRA 7E A= LG A AR FA ML,
S5 miRNAs A B AR W78 v R WARGE, AHFse
SZ PR IR T miRNA-181b BYFEK R, fatkiafs
TLR4 HEHFRIAIE L, RIFPHZTCHMIIET, TLR4 il
VORI 35 2 ot i AR AR 2T AN PR T, B TLR4
A5 A K R 2 C AN B i B AR AR A R 5, TE
A )L HIBD i 2 H il RE 4 2 de AR

Zr bprak, A WF5E & BLAE B 4k L HIBD
miRNA-181b A8 i 1 1t V£ 7 #5 TLR4 3% 3k % figf e il
AT B kA A . ASBIFSY A miRNA-181b & TLR4
FE58T A= )L HIBD & #2 i i & S, iF 52 miRNA-181b
5 TLR4 80 G &, #b7ei2E JL HIBD 2f 72 () 241 Jifd 53
T APLE . (E A T R 28 A2 L HIBD ML &
B, WREMAMET . RIEANTT. 2R E Tl
W, FURN ARG, SR, RS Y
ARSI 2 MEWH S 584 L HIBD 1
miRNAs S F 805, B BAE FBLE], st L
HIBD MR HAEA R 255 G BT i A5

2 % X W
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