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miRNA-146a B JAK/STATS3 5 518 %
MEMESGHRBROEIIEER 2N
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[fBE] BH i+ miRNA-146a 18 i3 Janus 8B /13 58 F R F M E R F 3(JAK/STAT3) 17 5 @ %
st A oG KRS Hrh, AF 48 R SD K AMAL S A B A M miRNA-146a I M 3t 52
2B (TR PEST PR 4, B MR IEH 20 ng miRNA-146a B2 4h B M 5F 2D  miRNA-146a i& & ik 28 (GE & ik 40, B3Ik
E A 20 pg miRNA-146a #E444)  JAK/STATS i 3% #7 4] 7] AG490 48 (AG490 48, B # Bk iE 4 5 mg/kg
AG490) \miRNA-146a i & & + AG490 48 (B & 40, B # Bk = 4 20 pg miRNA-146a # # 4 + 5 mg/kg
AG490) , B 8 R, FAxt B, A AKX KA BIBIERS 04 CRABRGH T EMERFTALSGRIAKR, &
FOHBAEERRCEARIEAR, ZEAETIBLERRA LRSI F AR, A2 (HE) & Masson 3 & # 0|
KRS DU R A5 0L, B BE S 9% 9B X 38 (ELISA) X 7 &4 ) K R s L 22 X 55 B F K F . RT-qPCR @l & K &,
5 LZE 2% miRNA-146a % ik , Western blot #M X R - MLZA 2R JAK/STAT 3 @ %X B 2k, R LxmBa
R BEAARRACEARARTE, SNARZITEME, SMALRF XERFARFHA R HP<0.05,
miRNA-146a % JAK/STAT3 i@ B A8 % &K & K& K-FU 2 HAK(P<<0.05); 5EA A, T REARACH
At B LA R AR A5 47 B B &, S LA R K B F K P B 2 % 4K (P <<0. 05) , miRNA-146a & ik K-F & JAK/
STAT3 BRANXEORZLARIH(P<<0.05); 5T R A MR, KEAXACHRAZTE, SMARKRE
BE,CIWHERP EERFAKFHRIF S (P<0.05 ,miRNA-146a ik KF £ F A% FEL(P>0.05),
JAK/STATS3 i@ ¥ A8 %% & &£ B HEAR(P<0.05), &if i kX miRNA-146a T R R &R F 64 K
RS IRl ak, 7T Ak A& W@ i F JAK/STATS # %% £ 3L,
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Effect of miRNA-146a on cardiac function in rats with burn-blast
combined injury through JAK/STAT3 signaling pathway "
JIANG Wansong' s HAN Gengfen® ,L1U Cheng®, ZHANG Chengsheng® ,
ZHANG Jingyang® ,MA Xiao™ ,YAO Xingwei®
(1. Department of Medical Service ;2. Department of Orthopedics 969 Hospital of
PLA Joint Logistic Support Force , Hohhot , Inner Mongolia 010051 ,China)

[Abstract] Objective To investigate the effect of miRNA-146a on the cardiac function in the rats with
burn-blast combined injury through Janus kinase/signal transducer and activator of transcription (JAK/
STAT3) signaling pathway. Methods Forty-eight SD rats were randomly divided into the control group,
model group, miRNA-146a negative control group (20 pg miRNA-146a miomic negative control by tail vein
injection) , miRNA-146a overexpression group (20 pg miRNA-146 amimic by tail vein injection) ,JAK/STAT3
pathway inhibitor AG490 group (5 mg/kg AG490 by tail vein injection) and miRNA-146a overexpression +
AG490 group (combined group,20 pg miR-146a mimic by tail vein injection,then 5 mg/kg AG490 by tail vein
injection) ,8 cases in each group. Except for the control group,the other rats were treated with explosion com-
bined with 94 “C hot water burn for constructing the burn-blast combined injury rat model. Echocardiography
was used to examine the cardiac function, the multi-channel physiological instrument was used to record the
hemodynamic parameters,the hematoxylin eosin staining (HE) and Masson staining were used to detect the

myocardial injury in rats,the enzyme linked immunosorbent assay (ELISA) kit was used to detect the levels
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of inflammatory factors in rat myocardium, the real-time quantitative PCR was used to detect the expression
of miRNA-146a and the Western blot was used to detect the expression of JAK/STATS3 pathway related pro-
teins. Results Compared with the control group,the cardiac function of the model group was significantly de-
creased,and the myocardial tissue was seriously damaged,the levels of inflammatory factors in the myocardial
tisuue were significantly increased(P < 0. 05) , the expression levels of miRNA-146a and JAK/STAT3 path-
way related protein were significantly decreased (P <C0. 05) ; compared with the model group,the myocardial
function and myocadial tissue injury of the overexpression group were improved, the levels of inflammatory
factors in the myocardial tisuue were significantly increased (P <C0. 05), the expression level of miRNA-146a
and expression of JAK/STATS3 pathway related protein were significantly increased;compared with the over-
expression group.,the cardiac function of the combined group was significantly decreased,and the myocardial
tissue damage was more serious,the levels of inflammatory factors in myocardial tissues were significantly in-
creased (P <C0. 05) , the difference in the expression level of miRNA-146a had no statistical significance,and ex-
pression of JAK/STATS3 pathway related protein was significantly decreased. Conclusion Overexpression of

miRNA-146a can significantly improve the cardiac function in rats with burn-blast combined injury,which may

be achieved by activating JAK/STATS3 pathway.

[Key words] microRNA-146a;]Janus kinase/signal transducer and activator of transcription 3;burn-blast

combined injury;cardiac function;SD rats
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A AR TR R AME M BRSO A R =
ST R B v &R A 5 B R R AT g RO E 2 i
LY [ S o VAN A = S AR T =
SRS R B B v A A 05 R BB 0 UL 40 e U T 0
hns ot R RE Az 2 EAE R ARz B R 2 A
A5 2 i 0 T A7 5% L 77 BB W ER R G A T TR e A
a4, R 898 H & AR 1 AT E ML XT T4 B0 JiE
HAEFREZ L, # RNAmMIRNA) J&— 2 7k 1k w5 B 4
SFE AR g B B /NY T RNA L 78 58 S0 L R S v
SEIRAT R R ¥ HEAE ], miRNA-146a 7 T4 5 5 %
ik b 2S5 RN AN EE miRNA Z2—", &
WFFE 7R O W W 455 ) R s /D B0 LA L miR-
NA-146a 2 FEF 1L, I8 miRNA-146a J5 7] B & 2k
HEOMEDIRES . 2SN W5 . miRNA-146a [
K5 0 NI 2L Z 451 2% VI A O, 42 55 miRNA-146a ik
Ji AT B U 0 UL R S R ko s B 8 405 B AT — RE Y
Y YER ., Janus 88/ (5 5% S M FHEHEF 3
(JAK/STAT3)F 5 38 B 7E 5 Ve I L A 8 15 55
iR EEEAE R S ORI R, LT &
W B WS O LA 2 JAK/STATS 3 i#% nf BRI
k0 WU BE /N B0 UL 98 M B 1 St E B A — 2 1Y
{4 VE L % T miRNA-146a . JAK/STAT3 i 5 5
Berh 2 A R BONEZ I Z B . Wik, A&
WE5E 3 3 8 57 e vp &2 A 4 K BB A, #R 98 miRNA-
146a i id JAK/STATS 15 5 i % Xt B v & & 5 KR
SO W T BE A 52 1, 4 11 R 36 97 b b &2 A 43 00 I T BE it
1 PR A 4 AL BT JEL I
1 MRl5AF&®
1.1 ##

1.1.1 %

48 H SPF %% SD i K B Cifr VI 4k 3 | 42 52 59 5
WEARARAFD A VFATIES 2 SCXK (#7)2019-
0001, KT LN 210 g, KEIILEA B s B A 3%, 12
h BRASE, HHKE BRI ERE 25 CEA.
AR BE 50 %0 22 47 - AR5 B D T XL, 2 B3 T
RIE., AL WIEIEE R SR Z, Lkt
i rh e BB S W 6 3RV JEN 45 7 G 3 SLOCHR,
1.1.2 ZZRXANEMNE

G TR i sl S EC IR W 0 S T T
JAK/STATS 3l #% 3 il 5] AG490(133550-30-8) 1 H
K [E MCE 2] s 73 AR - (HE) % 53 5] & L Mas-
son Y@ & LR H 5 BUA 5 & BCA H AW E
WA &AM R AL-18 MR SR BE K T (TNF)-a,
1L-6 [iff B¢ G 8 W B 3 36 (ELISA)D il 7l & (18 5.
G1121.G1340,BC3711,PC0020 ., SEKR-0002 , SEKR-
0009 ,SEKR-0005) 4 H 4t 57 & 3 B A R A A5 L
PR 4 W TR T (CK-MB) LS &E T (c¢Tn 1),
ELISA 7] & (185 . ab285275 ., ab246529) Iy [
Abcam /A A ; miRNA-146a agomir, miRNA-146a ag-
omir B MY IR . miRNA-146a F1 U6 5|40 [ ¥+
T 25 F R A FR N Al p-J AK2. JAK2. p-STATS3,
STATS3 . Bactin RIEHLIA . F IR 1eG i (K5
ab32101. abl08596. ab76315. ab68153, ab9485,
ab6127) Wy H Abcam A A ; 2 T) e 8 A% {X (En-
Sight) 4 A 2£ [H PerkinElmer 2\ ) ; 62 B {45 (Con-
tourGT-X3) g [ 3£ [E Bruker 2 & ; HZ 51 HL(Tis-
suelyser-192) g H i 845 2 Z R B BR /A F s RT-
qPCR ¥ (Step One TM) g T2 E ABI A H .

1.2 F#
1.2.1 FHERRNER 542D
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48 H SD K Bl e e Bl AL 507 0k 43 Sy ke B4 B
ZH . miRNA-146a B3 PE X 41 (B PEXT BEZH) \ miRNA-
146a 3 Fh 4 G FRB 4D JAK/STATS il #4104l 571
AG490 41 (AG490 41). miRNA-146a i % 5 +
AG490 2H (A4 B4 8 H L BRX IRA , Ay KRy
oy e vh &2 A 4 K BRBE A

e vh & A K R R B 4 2 2 2% SCik (9], IF &
5, 1 AR R BRURR I A0 B T R 25 V0 i B & O [
FRUE b i F B B MR E VR 50 om Ab B AR KE SE 56
Y JBIEIE R 5 g BRRENEL, b vl A A
BEBKRIT WA T X E T 94 CHAKF 12 5,58
BLZ) 20 Y6 BB 5 AR AR08 wi A A 45 R R AR, 2R 4
T A3 2 R R 2 4 A0 1 By L R G R A A R K
Bl PR 5w W 2% ) R BRI I 22 e ok /b RS 25 R
SRR AR TR R T T . R R A R BN R AT R
EIBRA 37 CliKkd 12 s, HEMBFT 6 h 25 A28k,
A R A B RS T S e A
KR AT A b

W o 252 BRI A5 B SCilk [ 10, s Rk 4l L B
PEXT RE AL 43 301 48 B i ik 1 3 miRNA-146a agomir 12
JH 7 .miRNA-146a agomir FATEXT B4 20 pg, R4
JEES 2 UL RIS 2 F 5 AG490 4 TR ET 24 h B
Wk S 5 me/kg AG490™, [\ B L 5 3k 3 3k 41 R A
(4 77 1 8 T T S 4 A AR K BE S 4 TR BT
BEFS miRNA-146a agomir 558 20 pg 2 WK, FLE
2 5. TARAT 24 h B#E KIS 5 meg/kg AG490;
Xif HE 4 B 7R 21 D[R] R 9 T ik R e bk T S A e
k.

1.2.2 KA SHietn kg2

T AR 45 S 24 ho X 4% 4R BT A L 3h B K
e KR O FE S M3 (LVEF) (726 0 % 5 il 46
R (LVES) O FE WS R (LVSP) . X R R
50 B2 JER AR AT 9 B AL B VDT B Bk 2R R 3 sh ks B
25 4 mL, K IR % 30 min J5 &0 15 min(3 000 r/
min) , B W » % Al CK-MB.cTn I ELISA a5 & il
FEH T CK-MB.cTn [ K,

AR O ol R K 2 25 R e R AT I3 B ) S EE RR Y
W, 43 B R BR AT 296 2 Bk O 25 L o0 o, B T R &
WS RGN 0. 3W I R IEATPUEEAL HL B 545
A SISk T E Sk R ERRE 10 min J5 R £
T A AL S A2 0 &F 3k K (LVEDP) | 220 E UK
AR (LVESP)  Z& 0% W e K F B R (— dp/
dtmax) O E N ERK EFAEF(+dp/dtmax) .
1.2.3 KA pugas HE & Masson & & LK

BuE B KRONHL . BT AN ZRPEEF Y 24
h FE AT A B PG B R VR R R B Y £ T AT
AR AR ER, FH R R AT A B Ak B Ak B A
HEAT A MR AL B, 0 M B T JS U0 R Ak 3 R A ) Y A 0
YIR A Z 2R it FHJCK CBE e 2 W R R &
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I R R e BE 2 WA B ZE AR K vh e, 45 HEH 3 5k YD A
Ay EAT IR R 2R G e K Uk LR W VRGR W K Uk LB AT
Yeft, } Masson Yeff, , /K Pk L O BE R — H 2R AL 30 5 4T
[0 = P = S PrSEL LE R2R ) B Rt X 5 U
b . HIREAEL RS % HE X Masson 2 {84
&,
1.2.4 KA SPELEERFKF 40

B R RO LA 2T, 412057 5 MLl a0 LA
AUSH AR B0 J5 B LW W AR 4 TNF-o 11L-6 , 1L-
18 ELISA a7 & v A 45 /R 220K I e 45 41 K B0 LA
AU TNF-o, IL-6  IL-1B 4 45E N KK,
1.2.5 KA UPALE miRNA-146a & k&0

BGE 8 KRG L4120, 5k F RNA #2 B0 71 & 32
B LA 2R 1 6 RNA 2R s 56800 & 45 81 cD-
NA, X miRNA-146a #E17 9 3% , % ] RT-qPCR 4
FEL WL miRNA-146a ik 7K, miRNA-146a
F#ESIY .5 -GGG TGA GAA CTG AAT TCC A-
3 TSI 9.5 -CAG TGC GTG TCG TGG AGT-
350 U6 ANZ, BiF5I9.5'-GCT TCG GCA CAT
ATA CTA AAA T-3', FiE5I#9:5'-CGC TTC ACG
AAT TTG CGT GTC AT-3', RNIKZRA F TFiEsl
P4 0.5 uL.cDNA 1 pL,SYBR Mix 10 L ,PCR
& 95 CHIASME 5 min; 95 CAR 5 5,60 “CiB k
1 min.72 ‘CZEMH 30 s.40 DMEHR R 2" BiL A
#r miRNA-146a mRNA ik,
1.2. 6 Western blot #& M kX & & AL 2% JAK/
STATS3 i@ #4480 % & & & ik K-F

BUE 2 K B0 LA 2, 20 v 1 A B K vh vk +
Y= o Ol b AT WA TR YA R e = i G Wi =)
BOR RGO WL i BB AL 2R BCA 3] &
FE FLrP B R R R A AL R VR R AR n A AR
PEJE HAREHL I 20 pL FRINAE S AT - b S
PR 41— 38 DN # T g 5 I R Yk (SDS-PAGE) 52 56 43 55 2R
HoBETEMEALTBHEEHRBERMK G
(PVDE)JE I AR FREEWEAFZFSH FET
B E &b A SR pJAK2, p-STAT3, JAK2,
STAT3.GAPDH(1 : 1 000 i) .4 CoKA I E it
B, TBST 2% v igs WIS Uk J5 i A BURR 2o S0 1k 9 1
(HRP)FRic B Edi R 1gG —Hi (1 = 5 000 Fi ) . = i
BE 2 h 5 TBST i Wi ve, &0k B2 5
Image-] B AF 50 7 AH 25 H I R A 1H L .
1.3 %itzam

KM SPSS22. 0 B A Xt B8 2 47 43 M o 1 1 BEORL
VLot RoR A0 R B &R 7 2087, if— 2
P IE] H 8ok FH LSD- 42 5. L P<<0.05 HERA
Gl E .,
2 % ES
2.1 BARRALFCFHEBARLE

5% MR b B 2 R B LVEF . LVSP.LVFS



2552

{E I B FEAK (P <C0. 05), IfiL % CK-MB,cTn [ 7K B
BFE (P <C0.05), 54 L g, B Pk X 1 2 &
AGA90 4, FikdE bR 22 5 RSt X (P >>0.05);
it # ik 4 LVEF, LVSP, LVFS B & JI & (P <
0.05), Ifl 7§ CK-MB, ¢Tn [ /K B &K (P <
0.05), HilFKALK  BKAGHKK LVEF.LVSP,
LVFS {8 3] & FEA% (P <<0. 05) , il 37 CK-MB.cTn [ 7K
SR TR (P<<0.05), ILE 1,

2.2 BUARRA LA FIHRAFLER

¢ AEF 202258 AFHSLAEH 1M

5 B L #, A AR 4 K B LVESP, + dp/dt-
max., —dp/dtmax, HR {H B & B {K (P <<0. 05),LV-
EDP B & Ft /5 (P <<0. 05) ; 58 B4 [ g, B X 1R
AN AGA90 4, FiRfEIn EZ R LR IT¥E L (P>
0.05),1F F ik 4 LVESP. + dp/dtmax.-dp/dtmax.
HR {88 & FF & (P <<0. 05), LVEDP B & [& % (P <<
0.05); Hait FIiKA L, B A 4 KB LVESP, +dp/
dtmax.-dp/dtmax.HR {8 B & B& K (P <0.05),LV-
EDP B i F} 5 (P<<0. 05), lL5% 2,

*x1 ERXBRBEONEBIRIEE (2 +5,2=38)
415 LVEF(%) LVSP(mm Hg) LVFES(%) CK-Mb(U/L) ¢Tnl (mg/L)
it WA 20 58.5910. 20 134.74418.07 29.2246.08 22.894+4. 14 0.2640.05
HERIZH 26. 634, 45" 70.91411. 80" 12.08+2. 73" 84.48411.05" 2. 4040, 50"
S 4 % 1 £ 27.02+4. 59" 69.734£11. 43" 12.8442. 86" 85.66410. 73° 2.3740.49°
k4 47.2849. 09" 108. 37417 43" 21,3645, 01" 41,7448, 79" 1.0240. 23"
AG490 4 24. 7043, 89" 62.38£10. 60 11. 8342, 59 86.27+12. 04 2.664-0. 53
BA A 35. 486, 53 89. 3643, 64 16. 183, 640 66. 239, 06 1.5840, 33
" P<<0. 05, 5% B A" P<C0. 05, SR L. P<C0. 05, 5 FAMEXS B4 b ! P<C0. 05, 53t Rk 41t ° . P<0. 05,55 AG490
A,
x2 ZFHRBMTs N FIBIRER (xL5,n=28)

25 LVESP(mm Hg) LVEDP(mm Hg) +dp/dtmax(mm Hg/s)  —dp/dtmax(mm Hg/s) DERQR/ 514D

X R ZH 121. 75415. 10 2.31+0.48 5 542, 18415458 5 286, 17182, 54 391, 06441, 47
[ silL | 79.11-+10. 15" 6.4741. 35" 2 884, 26+118. 47 2 018.44+121. 38 213. 3524, 55°
RF 0 2 78.594-10. 67° 6.3841. 32" 2 880. 94128, 90 2 020. 66118, 35 215. 73424, 66"
ARk 107. 714210, 51 3.854-0, 90 4 088.394159. 17 4 526.55+162. 57 315. 6634, 09°*
AG490 #1 74,8211, 51" 7.1641, 44 2 825, 44487, 76 2 005, 65105, 18" 200. 8330, 57
Al 94, 88412, 57 4,981, 05 3 533.90+137. 98 3 016. 584104, 28 270, 83437, 52

“ P<C0. 05, X PRLL A" P<0. 05, BB H 5. P<<0. 05, 5 B4R X) B4 45 P<<0. 05. 5t ik 4 o5 °: P<C0. 05. 5 AG490

41,

2.3 B KA UL FA i
X FEZH K B AL 20 e HE 510 3 5% L 4 A 3450, 0 L
2 225 44 J0 B B E 5 B AR 4 K B0 UL AR O A R
EHFIWJ%%L B ULET 24 R 24 | R 1 40 2 T L £F
R I R R A K S i B
AG490 41 K B0 LA 20 FE G B2, i ik 41 KR
DAVHA B 15 8] — 2 KR s 5t Rk gl i, Bk
A RBONAL B ™ E, WK 1.2,
2.4 BARKASMAELREERFRAKFRE
55 B B, AR 21 R R0 BILAH 2R i T 3R
TRIKFEI B TF 5 (P <<0. 05) 5 5B R 20 Ho A, Bk %o 1Rt
H M AG4A90 4 22 g it 2# B L (P>>0.05) , it ik
A0 WL 21 R 0 PR 7 32 38 7K - B AR (P <<0. 05) 5 5 i
FEIR A A A 2 R BLD LA 2R i R 7 3% 38 K F
B T E (P<<0.05), 5% 3,
2.5 A4 KF UM LE miRNA-146a & ik K -F ok
SXF R Mg, A A KRR O LEH 21 miRNA-

146a Fik KB AR (P <<0. 05) ; 5 A1 41 L %5,
P X B2 Je AGA90 22 R LS it H L (P >
0.05) , 33 F ik 40 ILH 2 miRNA-146a % 35 /K F B
B FH i (P<C0.05) s 5 Rk T BG4 R B L
M miRNA-146a REZF LR ITHE X (P>
0.05), LK 3,

x3 FRXBOMNBLRRERFFRIEKE
L8 (> +s,n=8,ng/L)

#H5) TNF-a 11.-6 1L-18
X R 2 23.50+4. 89 9.82+2,04 22.52+3.69
IR 241 43.814+7.20"  24.06£5.02° 40. 6745, 62°
R opicE 43.94+7.02° 23. 8744, 94° 40. 6045, 40°
i RIBA 29.835. 74" 14,3743.37"  28.46+6.82"
AG490 4 45.1848.12  25.6045.17 41,3345, 79"
BAd 36. 356, 27°9 18,7343, 97 34,9544, 61

“,P<C0. 05, 5% ML H B . P<<0. 05, 5 HEIR 4L H 8. P <
0. 05, 5 BIdE Xt B4 4 4. P<<0. 05, 51 k4l b %87 P<<0. 05, 5
AG490 A L3,
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A B / e B it

ALK BRYL B AR C FAPEXT B4 D o k4 E: AG490 41 F. B A 4l
1 ERETHESHERAROINALR HE F&(X200)
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B 2 BEHETUHESAKRROAEALR Masson £ ( X 200)

N
=3
1

i 70 2124
;@1_5 mm 1HAUH
*,g mm (AR BRE
1.0 -ﬁﬁligﬂ
§ mm AG4904H
105 o BAE
g
£0.0
“ P<C0. 05, 5% M4 E ", P<<0. 05, SHIBI4] L4, P <

0. 05, 5 BIHE X IR b4 ;9. P<<0. 05, 5t ik 4l b4 ;. P<<0.05, 5
AG490 4l HLE
& 3 LHRKBROIESR miRNA-146a RiLKFE L&

2.6 BMRACSMALR JAK/STATI @R 40 £ &G
FA KL E

5XF A e B, R R R LA 4T JAK/
STATS3 i P& A O& 85 1 3R 357K F B il B AR (P <<0. 05) 5
SRRV LR, BT M X BRI AG490 2 K R LA
21 JAK/STATS il % AH & [ R B ARV 22 RIS

RN (P>0.05), i RBH L HLAHL JAK/STATS
T A OB R IR KT R (P <0, 05), Sk Rikdl
Hoas A AR BUD WL 2 JAK/STATS i i A 5 8
2k K I B FER (P<<0. 05), L5 4. & 4,
*4 BAKRKBOMNAL JAK/STATI BREXER
RIAKFB (v +s5,n=8)

215 p-JAK2/JAK2 p-STAT3/STAT3
X R 4 1.02+0. 21 1.01+0.23
FERI 20 0.18=+0. 08" 0.20+0. 13"
iR opiE 0.2140.12° 0.2140.11°
i RIAU 1.794-0. 42 1.854-0. 44
AG490 41 0.1440. 06 0.1240. 08"
A H 0.5940, 1280 0. 6340, 15

“ P<C0. 05, 5% M &, P<<0. 05, SHIBI4] L4, P <
0. 05, 5 BIHEXF R4 L4 9. P<<0. 05, 5t k4l 1L 4. P<<0.05, 5
AG490 4 H#s .
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A B C D E F
pJAK? emmm— c— s G — —

JAKD . o cm—  — o— —

P-STAT] eem— e - G —

STAT) —— —— ——

GAPDH SENNED WD GHED NS GEES S
ALK AL B BRI 5 C B PERT R4 5 D i R IK 4 E: AGA90 45
F.B A4,
& 4 FHAKXBOIMAL JAK/STATS @BEREXEARIE

3 3 it

e vh & A 05 J2 BUAR Tl 18 KE A4 R 52 oh 5 DL A
B3, He i B 405 5 i A B A DL A5 R TR
SRR 4 5 R B A 50T - DN X N AR s g B T R A A
FLU G R Al 5 AT G L B b i A S s BRI N
A TN T HE T MERES Y L A WF g K B e o
A T EORL IE T AE B 52 451, %R B Ak A
AR R 40518 s B B T R M L v I A DR Y i 3
Bl 12 A8 Ak o 0 IE 2 R 3 R I, CHAL
UG F AL HORTH R EBE S 94 °C BUK B 1)
Ji LR v 52 A 0 Sh W R Y 2% T A S 1) B A 4K
Foow HLc i S By B AT R S 50005 W L 2 AR
FE AL ARIERCR T A e v 2 A
ik RO R S & B, B b 2 A 5 K RS LVEF,
LVSP,.LVFS,LVESP, +dp/dtmax.-dp/dtmax..{> %
IR B 5 AR, 1l 3 CK-MB.cTn [ \LVEDP 7K F 8]
TR O WL 2 45 ™ E L, R AE T KOF B 8 T
PR E A0 1R K RO LA 8 F 5] R0 L
PAE S AT A A ML S B0 T BE ™ A2 L AR 5T G
B R AR VERE A 94 °C KB 14 1 7 1 b L 4
A 05 B AR S — i 38 S0 R Y b L AR S
BRECY =K o E = AT DG Nl o= 2 3 NG o R O T |
B — BRE AT L 3 WA IE S A R AL T

miRNA B K EL R 18~22 1% 1R 1) JE 4 it
gk RNA 43T, 76O U5 B0 L Pl 23R 17 1 9 05 i
RESE PRI & R S A, RS R
miRNA-146a 5 5000 | BRI B 2 v 55 3h ik o+ al
PRF I I AR S R R IR B S B B
JIE 20 2R 45005 1) £ B LN 22 — , TNF-o 7] S 800 I 48 1
S RIS AT S R A iR L o T 0 L 4 e
BT A A5 O JE T AE L B R 5 Y B 5T & B, miR-
NA-146a i 215 7T 90 B B 55 0 LR K BRI G
LR . 55 4h, miRNA-146a A fig 2 38 ik 5
TNF-a 32 K AH & 1 M 1L-1 32 K HH 6 B 45 4, 40
il TNF-a 2540 56 9 E 1 19 28 18 BB ik, DA T ik 3%
DR KBTI EE . ABFsess R 2R . 54 R
A HE A B RN K RO L 2L miRNA-146a 3 5 %
i, 7R miRNA-146a I HES 5 T ke vh & & 13 B 800
WEThRE Z i KA Je e it A . SRR AL g, i 3k

¢ AEF 202258 AFHSLAEH 1M

IR AR B BEZh BEAR R B0 JIL2H 21 32 3045 1) 2% fiit L 0
LA ZU i RAE P 7 7K P B AIK . 26 B miRNA-146a 3 %
3K AT vh A A 45 K B UL E B 2F 4 Ak A8 1 L I
P O E A8 HET miRNA-146 ] BE 3@ 52 40 1 0
WLAHZ T TNF-o I1L-6 & IL-18 48 4F A 17K %, AT
BH 1E 0 ILAL 20 5V 2 I, 558 /0 46 RE A 3 ) 7= 2 L 3k )
RITHE I,

JAK & Janus M 1. STAT J& JAK B F iiif
55 W 0] g8 JAK 05 OF & A B iRk . STATS #%
TR AL 5 T8 B — SR A B 3] 4N i A% % 2% ki AR P, 39F 1 3
o SR AEME T JAK/STATS {55 38 8% 760 L 40 i
PR AR SR AR N IS T TR R AR L A DT
YR B JAK/STATS %0 UL 40 i 2L A 45 3 4
P, XIN P BE 58 % B, 0% JAK/STATS id #%
AT B 20 O WIUASE B8 I B0 0 L 20 B 0 12 S0 LA
AU 6 T e L0 IE T g 2 A — o B9 B AE H
SAWASHITA % #f 55 % B, JAK/STATS il # i)
ST AT Dk s AL R ot PR 8, X O R B —
BRI TE R . ARBE ST 45 R BoR . SR 4 e, it &
KA KB MA S JAK/STATS 3 I AH X & 1 H£ ik
KFEFH T Had Rk H L B A 4 R B0 L2l 4
JAK/STATS3 i fif #H ¢ 85 11 R B BE AR, 32 7 ot & 38
miRNA-146a 1] $2 &5 4% w2 A 1 K B0 T 6g , 7] e 2
3 A BOE TAK/STATS 38 5 520 LA 23 % 1 = 0
AT 3 1) e 36 K RO B D 8 L R O WL 2L

5 LR , miRNA-146a i IR v i He b &2 &
P K B0 L2 E 2 £ 4k Ak A8 i 5 Bl 3 30 JE T R
A] RE W T S JAK/STATS 5l B s 8 B R vh &
A 05K B JIE T BE 545 59 & 9 BL 4> B 2R miR-
NA-146a X & v & A 15 K B Ho AtV H AL AT A Fr
Fit—2w5%.

[1] HU Y,MAO Q,YE S,et al. Blast-Burn com-
bined injury followed by immediate seawater
immersion induces hemodynamic changes and
metabolic acidosis: an experimental study in a
canine model[]]. Clin Lab,2016,62(7):1193-
1199.

[2] ZHENG X F,ZHU F,FANG H.,et al. Manage-
ment of combined massive burn and blast inju-
ry:a 20-year experiencel J |. Burns,2020,46(1):
75-82.

[3] HU Q,CHAIJ,HU S,et al. Development of an
animal model for Burn-Blast combined injury
and cardiopulmonary system changes in the
early shock stage[]]. Indian J Surg, 2015, 77
(Suppl 3):977-984.



$AEF 202258 AF51 A% 15M

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

LIRS B N N g 2 I L BAID O R
BEREOBEMIERL] Sz
HBIT 4 5.2018,32(10) :941-944.

HUANG Y,WANG H,WANG Y,et al. Regu-
lation and mechanism of miR-146 on renal is-
chemia reperfusion injury[ J]. Pharmazie, 2018,
73(1):29-34.

SHEN L, LI C,ZHANG H,et al. Downregula-
tion of miR-146a contributes to cardiac dys-
function induced by the tyrosine kinase inhibi-
tor sunitinib[J]. Front Pharmacol,2019,10(1):
914-916.

228 WL TR FR LS. MiR-146a i3 RJE S 5/
BB DR L LI B AL AF 5 [ 1. BRAR AR W = 2
#F &, 2020,20(5) : 848-852,870.

LI C,ZHANG Y,WANG Q,et al. Dragon’s blood
exerts cardio-protection against myocardial inju-
ry through PI3SK-AKT-mTOR signaling path-
way in acute myocardial infarction mice model
[J].J Ethnopharmacol,2018,227(1) :279-289.
RE A BB S X B SE. TR B4 E R e
A B 1 UK B B 3R DR B PN U 2H R U AN A
e L] /CD]. AR 518 8 ik (¥
Ji) 2020,15(1) :10-17.

TN, Bk IR, ZEHi. miR-21 38 53§ 7] PDCD4
B/ IN B U B ot P A5 LT . e ) 2 RO
2019,41(5) :407-411.

AR EIT e B . F. PISK/ Akt 2 JAK/
STAT-3 {5 5l H 78 [ A ke 1fn 3¢ 5 b e )5 Ak 2
U 2 B JUL R ot P8 R 4 0 v AR LT . b
HER IR AE 24 75,2017 ,37(3) : 361-365.
M, TR HE Dk V. — M A 4 M SRR
A A OO Ak B R Ry LT L b AR
P iz ,2020,36(7) :603-605.

YAN H,LAI X N,GE H ]. Comparative study
on effects of burn-blast combined injury and
burn-firearm combined injury complicated with
seawater immersion on vascular endothelial
cells[J]. Chin J Traumatol, 2005, 8 (3) . 147-
150.

CHANG Y,ZHANG D H,HU Q,et al. Usage
of density analysis based on micro-CT for stud-
ying lung injury associated with burn-blast
combined injury[]]. Burns, 2018, 44 (4): 905-

2555

916.
C15] P, SEE L WO 25 B8 vh 52 5 10 B0 L 45
Py RS 2 R AR AL AR LT . AR B A Rk
2017,97(46) :3652-3657.
CHAI ] K,LIU W,DENG H P,et al. A novel

model of burn-blast combined injury and its

[16]

phasic changes of blood coagulation in rats[] ].
Shock,2013,40(4):297-302.

VISHNOI A,RANI S. MiRNA biogenesis and
regulation of diseases:an overview[ ] ]. Methods
Mol Biol,2017,1509(1) :1-10.

BAO M H,XIAO Y,ZHANG Q S,et al. Meta-

Analysis of miR-146a polymorphisms associa-

[17]

[18]

tion with coronary artery diseases and ischemic
stroke[ J ]. Int J Mol Sci, 2015,16(7):14305-
14317.
[19] 0K 5, 177 B2, X 6, 2%, MR-146a 5@ i 410 i
TRAF6 Bk H B o 2 V0 L5 R R JIE 58
e O RE LT ] B 0 R 2 R AR
2015,15(1):1202-1205.
GOU L,LIU G,MA R,et al. High fat-induced

inflammation in vascular endothelium can be

[20]

improved by Abelmoschus esculentus and met-
formin via increasing the expressions of miR-
146a and miR-155[J]. Nutr Metab (Lond),
2020,17(1) :35.

HE Y,LI C,MA Q,et al. Esculetin inhibits ox-

idative stress and apoptosis in H9¢2 cardiomyo-

[21]

cytes following hypoxia/reoxygenation injury
[J]. Biochem Biophys Res Commun, 2018, 501
(1):139-144.

XIN L H,LIU R, YANG X W. Losartan promotes

myocardial apoptosis after acute myocardial in-

[22]

farction in rats through inhibiting Ang II-in-
duced JAK/STAT pathway[J]. Eur Rev Med
Pharmacol Sci,2020,24(1):409-417.

SAWASHITA Y,HIRATA N, YOSHIKAWA

Y, et al. Remote ischemic preconditioning re-

[23]

duces myocardial ischemia-reperfusion injury
through unacylated ghrelin-induced activation
of the JAK/STAT pathway[] ]. Basic Res Car-
diol,2020,115(4) :50.

ISR H . 2021-11-28 &8 H 1. 2022-04-19)



