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miR-146b Ji$5 ERK1/2-AP-1 {5 -0 §& 5 550 8 9 5 % ik
HE K BRI 2y 1~ pLRE 5

A, ATt OB LEE !, Ea ! (1. R —ER /I I E A E R R,
#IN 4300225 2. FERERIKFEPEZSERE, 28T 830000 )

# E: BA EAL miR-146b 2 % Tl id i 42 2m oM & G iteF (ERK1/2) FH& @ -1 (AP-1) 55 8% 554k
It KRR (DM-CI) X R a9 Bt 42, ik ¥ 80 X SD X A Ao ABF K4, DM-CI 28, {&k & & miR-146b
aAe ) ERK1/2 48, #4020 R, £ BT ZAMRTRF T R (NIHSS) #4584 F K A5k, RT-qPCR 4 X &
fizi 48 2% P miR-146b, ERK1/2, AP-1 # mRNA 7K-F; Western blotting #-1t) X & 41 2% # ERK1/2, AP-1 #9% & K-F;
TTC # &4 K AEAR LA ; H&E # &4 K AU L0R I F T, st AU m X R AL g R, &R 585K
Za48t, DM-CI 20 K R s 20 % F miR-146b, ERK1/2, AP-1 4 mRNA &k K-F B H 3, £ F LA %5 5L (=10.86,
15.62, 9.87, 3 P<0.05) ; ERK1/2, AP-1 89k @ /K-F¥ i, £FAA % FEL (=11.18, 23.81, ¥ P<0.05) ;
NIHSS #F 42, AU f 4K -F 38 e (1=44.49, 30.02, 35 P<0.05) ; FaAE L kAR3g i (=51.05, P<0.05) , FEGZALR4H#
FHLARHA, iR B R ILAMN, 5 DM-CI 28485, 1% &k miR-146b 28 X R 4122 F miR-146b, ERK1/2,
AP-ImRNA kK-, 2FEA %35 (38.00, 20.03, 24.25, ¥ P<0.05) ; ERK1/2, AP-1 &g &Em ),
2R AA %5 E (21230, 26.70, 33 P < 0.05 ); NIHSS 35 , V |\ KL 4 KT8, Y, £F LA %3t 5 & L(=38.11,
33.77, ¥ P<0.05) , FARSLAARR Y (=16.70, P<0.05) , AR5 BZAKMPAZ B B & 475 ERK1/2 28 X 5 s 40 27
¥ ERK1/2, AP-1#5% &% mRNA £ K-Fm YV, £2FAALITFEL (=13.61 ~ 38.00, ¥ P<0.05) , KX NIHSS
. MAAEARTR Y, 2FAEA%ITFEL (1648, 26.61, P<0.05) . £t miR-146b 7Tl it 3% ERK1/2AP-1
W% DM-CI X 249 15 20 ik 2 M 345 it A2
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Molecular Mechanism of miR-146b Regulating ERK1/2-AP-1 Signaling
Pathway Involved in the Rat Model of Diabetes Complicated with Cerebral
Infarction
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Wuhan Nol. Hospital / Wuhan Hospital of Traditional Chinese and Western Medicine, Wuhan 430022, China;
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Abstract: Objective To explore whether miR-146b can participate in the brain injury process of diabetic rats with cerebral
infarction (DM-CI) by regulating the extracellular regulatory protein kinase (ERK1/2) -activated protein-1 (AP-1) signaling
pathway. Methods 80 SD rats were randomly divided into sham operation group, DM-CI group, low miR-146b expression group
and ERK1/2 inhibition group, with 20 rats in each group. The National Institutes of Health Stroke Scale (NIHSS) score measures
brain function in rats. The mRNA levels of miR-146b, ERK1/2 and AP-1 in rat brain tissue were detected by RT-qPCR. Western
blotting detected ERK1/2, AP-1 protein levels in rat brain tissue. TTC staining was used to detect cerebral infarction volume in
rats. H&E staining was used to detect brain histopathological changes. Random blood glucose levels were detected by glucose
meter in rats. Results Compared with sham operation group, mRNA expression levels of miR-146b, ERK1/2 and AP-1 in brain
tissue of rats in DM-CI group were significantly increased, with statistically differences (=10.86, 15.62, 9.87, all P<0.05).

ERK1/2 and AP-1 protein levels increased, with statistically differences (+=11.18, 23.81, P<0.05). NIHSS score increased and
random blood glucose level increased (=44.49, 30.02, all P<0.05), and increased cerebral infarction volume (r=51.05, P<0.05),
the structure of brain tissue was disorganized and loose, and edema can be seen in the pericellular space. Compared with the

DM-CI group, the mRNA expression levels of miR-146b, ERK1/2 and AP-1 in the brain tissue of rats with low expression of
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miR-146b were decreased, with statistically differences (+=38.00, 20.03, 24.25, all P<0.05). the protein expression of EPK1/2
and AP-1 decreased, and the differences were statistically significant (=12.30, 26.70, all P < 0.05). NIHSS score and random

blood glucose level were decreased, with statistically differences (=38.11, 33.77, all P<0.05), cerebral infarction volume

decreased (#=16.70, P<0.05), the degree of brain tissue in jury and edema was improved, and the expression levels of ERK1/2

and AP-1 protein and mRNA in brain tissue of rats inhibited by ERK1/2 were decreased, with statistically differences
(=13.61 ~ 38.00, all P<0.05), the NIHSS score of rats was decreased, and the random blood glucose level was decreased, with

statistically differences (=16.48, 26.61, all P<0.05). Conclusion MiR-146b may be involved in brain functional and structural

damage in DM-CI rats by regulating ERK1/2-AP-1 signaling pathway.
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activated protein-1

iR (DM ) BBk EEI T RN Z —, 0
RAMLIEYY, WS SEUCENIF AL, i
WS | RBE L O LA A 2 s . R
By B 4Bk DM KRR 5 F IR, M4EA 10 T A
A 373 4] P, DM 24 4E (cerebral infarction,
Ch) Wy EZAERE R, o] B35 A& ol 5 55 6
Hio BRIRIR IR IRAEFE b 1 10 1 85%, HAET
LR HAB G R 0 24 15 BB R R, FiE
2z ¥, Wk, #F58 DM Jf & CI (DM-CI) 1935
FEHLH =G E . M RM, KAEIESID RNA
(IncRNA ) F1{# /s RNA (miRNA) X DM #y &
g AL 2 AT F 2 e, Hoh miR-21, miR-30d,
miR-148a-3p, miR-146b Fll miR-486 & & 7K *F 1,
BERK T 38 i miR-146b & A2 I 5 AR, M
ifi e 3% DM, 1] miR-146b 1] 3 3 8 3% SIRT1/
FOXO1 15 5 i, FEAR AN 3K P sk 20 i 28
ZURTS, 76 CL R ZIERPIER Y, xR Tk
fiT miR-146b 7£ DM-CI £ 3 19 fisi i 475 4 7% vl g A7
AR, BARMFHLH T ZIRARS . AR
A0 U8 5 8 PG (extracellular regulatory protein
kinase 1/2, ERK1/2) . ififb&#EH -1 (activated pro-
tein-1, AP-1) 7£ DM /N ELA /N5 240 4 3R 3k B
S, FLE Y ERK/AP-1 3 f% Al 4 T2DM (1%
TR BB A O AN, ERKI1/2-AP-1 {5 5
% 2 5 ol it B 5 495 3 B U miR-146b ] R R
ERK1/2 255 WIS 0 & i 7 1 4R i,
miR-146b /& 75 1] i 1 17 ¥ ERK1/2-AP-1 {5 53 %
M0 DM-CI B4, A UL GE . AHIF 9 8 1 8 57
DM-CI K BB, 5T ERK1/2-AP-1 15 538 B 18
¢ miR-146b 7£ DM-CI 200 i i1 3 1 7 rp 19 437
HURL, LRI R TGy DM-CLERBEE AT L
1 MEl5H*E
L1 AF7T % 8% 80 H SPF 4% SD KE, MgHdbstnl
AR AR A ShRFRI S TRETE, KR
HHPEEHK, A2 sh ez B o, s26
TR B SN AT SR S PR R .
12 XA 540%  ERKIZ2 Hifk, AP-1 4k (ki

“IEEYIFARERAF ) ;5 GAPDH difk (& Af-
finity AWHEARAF ) 5 BENRIAHE (STZ) , H&E
Pete 0 (R 2 RAEVHARFRAF] ); Vitisin A( 3£
E MCE ~H] ) ; GA-3 BUMUAINGAL (Kb =34
YIATD) 5 R LYI AL ( Ltk R B RS R
SAMRATE) o

1.3 SEorik

1.3.1 SE5G 40 2 F A A 57 . K 80 L SPF M 1,
6 ~ 8 JEWs, AFE 160 ~ 180g i SD KKl (dt 5t
NAERHEARAT ) |, BRI A BT AR
DM-CI £, {71k miR-146b 21 FIM#H] ERK1/2 4,
4120 H. DM-CI 4. fik# A miR-146b 21 K 1 il
ERK1/2 2H K B B i g ek (67% KRR 4 5 1) el
+ 10% # I 4+ 20% JEME + 2.5% HH [ S+ 0.5% A0
FREN ) WRFE 4 8, WEBIRTASE 12 h, (AR Y
ZZ PR C 35mg/kg 11 STZ ( vk F#4E, PP )
IR ST, 55 3 KEFRIKIBUM, 25 REHL IR 22
7 K> 16.7mmol/L, WA PRI B Dy it vy 25
8h JE 17 KM 3l ik 4] € (middle cerebral artery occlu-
sion, MCAO) AR, BRI BURRIE S T8k fh 1<
lem Y) FIF B B0 oy 28 AT M B8, . S8
BTk, B AR . SANsh bR 8T O 8 A
RE5HL, FUN Bk s ke Je ], TERE =2y
Smm A F B IKEE BT —/NE KR A
WK R TF sh ke, FH4%E &2 45 L0 N 3h ik & 5
SR, BRI EIEEE . DU B 2 2K A
Buedy, ARBIENSEEE DAWRBEA D E
F (NIHSS) PP $ss]l 1 ~ 348, W DM-CI
BRI o ALK LSl R g, It
(] R s S AT PR A 22 i ( AR B i TR 5
), HARLL - AH R A AL PR R RS i 45 2 A 7
STEEANEARL, ZA0EES DM-CL M T
ABEAA] . KFEIA miR-146b LS T R TERT 30
min T B AN 25 1 5 miR-146b 189555, A
5 miR-146b KL (10w1) o #05H] ERK1/2 27 i
I 30min JEFEET Vitisin A(10mg/kg).

1.3.2 RT-qPCR A5 i ik 2H 21 ' miR-146b, ERK1/2,
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AP-1 ) mRNA 7K. 2T 4121 & RNA &=,
Wik sk cDNA, £ PCR X4 1 cDNA, Z:Mi
H i i EFT R 95°CAEH: 10min, ARG 95C

5P 15s, 60°CIR k 20s, 72 °C ZEfii 40s, 128 4
PEI, LA GAPDH HNZ, LL2~ **“ 34347 miR-
146b, ERK1/2, AP-1, GAPDHmRNA ik,

*®1 miR-146b, ERK1/2, AP-1, GAPDH 5|41/ 5|
A 519 RElL
miR-146b 5’-GCCTAAAGCCCTGGAATGCAAA-3’ 5*-CCCAGCTTGACGTGCAAATGCAT-3’

ERK1/2

GAPDH

5’-ATTCCGACAATGACCCGTAGCG-3’
AP-1 5’-ATTCAGGTGCAGTGCCAATGCG-3’
5’-CCCTAAGGCTTTAAAGTTAGCA-3’

5’-CCATGGCTAGCCATGCGTAGAAG-3’
5’-GGTATCCCGATTTAGCAGTGAAT-3’
5’-ATTACCTGGACCATCCTGCGACG-3’

1.3.3 NIHSS P45 2 K RN DI fE: 78 K RUORBEE
M) K FH Zea Longa 5 43l b A 7374 1

1.3.4 Western blotting £ | K K fii 41 21 ERK1/2,
AP-1 R K W 4% 20 K U 41 2O FR B
B, RS 2 AR Pk B AT BCA BRGR s, i
BEAGMERR, S E A ELAE, BT -20C
FH . PERTECE A W AR, e LB
IR AR A TRLTK,, BV ERIER: 120v
30min, 80v lh. TiUJGHD & 5% B #1708, K
TKEEHEENE 5 PVDF R IR — e i3 - i e
HEATREI, BRI 80v 1h, HERSTR APk
B AW B A, PBST 3 Uk 10min/3 ¥k, 4350 &
ERK1/2, AP-1, GAPDH HtfA&, PBST i1k 10min/3 1K,
R N 9 40, PBST 15 ¥k 10min/3 ¥, i
&SGOG, )5 M Image J 344047 .

1.3.5 TTC & e AR BRI SRR R . o K RRURR T
Je /AN EIBCEAS KK, & —20°CYkAE ' 20 min,
bS5 N I e 41 1 e 1 N Y R P R
KPR 2 1~2 mm B 7R B R A 2g/dl TTC
RGO 4g/dl Z R H REVEATIE 8, e e 4%
2K AN FEAAF

1.3.6 H&E YA K KSR E2AAE 1k R E
SR A H K RINAZY R, 64°CHERE 10min, K
UCAE Z F RN A TR0 BE VRS vh E A T a8 B L K. H%
IGLH LY 7 /K AR i R AR 22 Y4 3min, AAK
W, RIS EAN/NALK T RESE 0 PE 15min, %
I E LY 3min, ARUIRA T AT BEEDRS A — H
AR TIAGE, Wb R e LR A,
TR G A S R, A B AR

1.3.7 MR SORS I A BROBEAIL AR 7K K5 4K UK
e, FERBIICR I, A FH IR SC7E ] — Bt TRIAS 4% 4H.
KL, AR ER =k, PO,
1.4 %t F o4 K JH SPSS 23.0 A vEAT 48340
Hr, GraphPad 9.0 #7456, T Ecdis L%k
+ BRifEZE (3ss) FOR, FFEIESYE. 25k
PR Ry 22001, 24110 LR ] One-way
ANOVA 1555, WM LLHECR ] LSD-r Kk, il 5
PR T B4R H Bonferroni E#Ef T2 B IHERIE, 56

KHE «=0.05, P<0.05 W2EREAGITFE L.

2 #R

2.1 4% % i miR146b * DMCI X R J& 48 &2
ERK1/2, APl 2k K- FW ¥ W2, 5EBT
AL AH I, DM-CI 41 K BRI 41 20 rh miR-146b,
ERK1/2, AP-1 () mRNA % ik /K F & & 8 i,
(+=10.86, 15.62, 9.87) , ERKI1/2, AP-1 % |1 %
IRHEM (=11.18, 23.81) , ZRHAGI¥E L (¥
P<0.05) ; 5 DM-CI ALk, K71k miR-146b 41
UK ZE 21 miR-146b, ERK1/2, AP-1 /) mRNA
F 3k K F 8 E b (1=38.00, 20.03, 24.25) ,
ERK1/2, AP-1 HEHRILWD (<1230, 26.71) ,
EZRHAAGFE L ($ P<0.05) .

K2 BEKXBRMZAZLD miR146b, ERK1/2, AP-
ImRNA R EBFRIEKE (n=5, Xts)

el BFAA DM-CI 4 {K#3A miR-146b 4
miR-146b  1.00£0.00  2.53+040 1.27£0.06
ERKI/2mRNA 1.00£0.00  3.17+035 1.77£0.15
AP-ImRNA  1.00£0.00  2.87+0.50 1.40£0.10
EPKIR T 1.00£000  227+035 134£0.13
AP-LEM 100000 630046 2.81+0.30

2.2 f& % iA miR-146b 2+ DM-CI X &, NIHSS +F &
B REA B KT e Fom UL 3. HIEFARHM
., DM-CI 41 K Bl NIHSS ¥ 4. Bt AL 1 B 7K SF
wom, 25 HASIFE X (=44.49, 30.02, ¥
P<0.05) ; 5 DM-CI4i#f Lk, k71K miR-146b 41
KR NIHSS #¥45. BEALMBE Ak D>, 25 H5E
it X (=38.11, 33.77, #JP<0.05) .
R3  HBHEKR NIHSS 2 REEHLMAEKTF (=5, xt5)
| FARM  DM-CI#H  {E#3A miR-146b 4
NIHSS 4% (4%)  0.00£0.00 2.86+0.11 1.54+0.07
FEHLILHEACT-(mmol/L ) 5.44 +0.24 25,15+ 1.45 1843 +0.95
2.3 f& % & miR-146b xF DM-CI X 2,5 4% 58 Ak AR B
LR ILF MG Ha WK 1. SERFARAMLE,
DM-CI 4K Ut RS N, 225 HA50EE X
(£=51.05, P<0.05) , MGelZIEEZEELE RS, Fo
S5 LR B mT DK s 5 DM-CLZRAR L, fIRERik
miR-146b 21K FURFISEAFIE >, 2R A5 E
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X (1670, P<0.05) , PRZHEUb5 MoK IR BGE

200 p=
“HIRFARLLL, P<005
"5DM-C141H., P<005

*

ESEMAFR (mmd)

fiEAeEmiR-146b%]

DM-CI4{

“ V;kx%izmm-lbéﬂ
A. TTC Yt ikl K FURBEZEMBL; B. H&E Je (bl il

TSR L K
Bl EHEXREEREREREALRFIEEEN (n=10)
2.4 #74] ERK1/2 2+ DM-CI X &, Ji& 28 2% ' ERK1/2,
AP-1 ZZA KT WEK 4, SHEFARAMLL,
DM-CI £ K EUIRZH 41 ERK1/2, AP-1 2511 M mRNA
KM RER N, 2R HAFIHEESL (#1118,
23.81; 1545, 4157, ¥JP<0.05) ; 5 DM-CI 4141t
P ERK1/2 41K UG 2204 ERK1/2, AP-1 £5 F1 &%
mRNA Tk, 225 A G L (+=38.00,
13.97; 15.12, 13.61, ¥ P<0.05) .

x4 BAKBRMALS ERKIZ, AP-1 EAK mRNA

FIEKE (n=10, X+s5)

A BTFAA DM-CIZ4 40 ERK12 24
ERKIZEH 100000 227035 127006
AP-1 [ 1.00£0.00 6.30 +0.46 2.83£0.35
ERKI12mRNA  1.00£0.00 313035 133£0.15
AP-TmRNA  1.00£0.00 7.20+030 3.60+0.46

2.5 #74) ERK1/2 #F DMCI & & NIHSS #F 4. 457K
FegFrn RS, SEFARAMLIL, DM-CIA KR
NIHSS P45 BENLIEACEE M, 2R BA500
X (3422, 4443, ¥ P<0.05) ; 5 DM-CL 418,
] ERK1/2 41 B NIHSS 1743 . BEHL K b,
ERHEAGHFE L (1648, 2661, ¥ P<0.05) .
3tk

DM K HAH G T i 2 2 s 2 e A
SRR R 2, IR MRS IE A R
FAMTOE HAT R WAIRIT RS, e Al

MOBERE ], WA IR A & F &E ", DM
S CLIFE SR R, Al B35 A b = fik i 45 45
43, 24 DM-CI I FET- 3044 i 2548 in FL9 5 o 2 1),
AR BN, DM-CI K FUNFIRE S REAR, Aidd
ZUR I B B, X SMAMR AR &
M, RTHB AL ARSI, I, WA
5% DM-CI FEF2 H 953 F- ML 2 e 2L

x5 FBHEKER NIHSS #45 K MiEKTE (n=10, xts)

| BFEARA  DM-CIAH ) ERK12 4
NIHSS 43 (41) 0.00+000 280£0.14  1.39x0.15
BEHLINEKTE (mmol/L)  5.59+0.06 24.62+096 14.67+0.96

miRNA X} DM %) & 955 HIL il A 2L 521, miR-
126, miR-222-3p, miR-182, let-7b-5p F1 miR-1-3p
£ T2DM f8 35 1A [R) A= P o U b 2 g iE B 9,
miR-146b, miR-486 55+ S (F#a#4 . HUTNY 4%
U BfF9E 7R, miR-146b A E Ky JLEE T2DM & 434k
A ZFE AR CULSE "™ HF5E W], miR-146b 2524
SEAEREFT T2DM B EFE . Ak, miR-146b 7E CI
KRB LR, 76 CLI AR SRy id i A
FAER®, SR, & T miR-146b 75 DM-CI H A9 {4
PHLH AR B FRATAHFSE R, DM-CI K UK
P miR-146b 2 =K, X SRR R —2.
PP miR-146b AJ EiE R R, W lkdifi .
XHERTAT, miR-146b 1E DM-CI Hh R EEA/E

ERK1/2-AP-1 {5 710 %S 550 . U . B
PRI . AR AR E 25 2 A A % J st A 120,
LI %5 PV F5E 228, TGN-020 1] 3 3 317 1] ERK1/2 i
1% % fipp e a2 P A5 | 1 A E AN AR YR T, MO-
HAMMED % P fiff 55 260, il p-ERK1/2 1T 2035 i
BRI P R S LR . MA A B R,
P ERK1/2 175530 4% T 2% At o /N B P A 4
SNEBFIE L. AP-1 45 DM % CIHUEA S EAER B,
miR-146b R[5 ERK1/2 2575 IS SEAAE 1 &%
R, WAl AP-1 S5 R B SR
1M, miR-146b J& 75 1] i #% ERK1/2-AP-1 {5 7 i % =
L5 DM-CI bt (5 i i R B . AR S5 R R,
DM-CI K BRI 2 21 v ERK1/2-AP-1 38 B& 9% 0805, 1%
3K miR-146b A FIEZE M. A T 5T miR-
146b 55 ERK1/2-AP-1 i [ A AE 6 2, FR AT 4
il ERK1/2 %3 DM-CI K EUiKZH 2 ERK1/2-AP-1 i
i N B 12 s o

Zi b fri&, miR-146b 7 DM-CI i & ' B 5
TEAEM, K335 miR-146b A i 1 F & ERK1/2-
AP-1 {5538 & 2l 3% DM-CI K B i B fi K fii 26 41
PR SR, ARAISE R0 2 [ B miR-146b
Al JE# ERK1/2-AP-1 18 %2 5 DM-CI i 72, X T
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ERK1/2-AP-1 i  HAR B VE FHPLHI T A TR 5T
WG MG DM-CI H: UL (RIS %
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