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[# ZE]8 6 5155 JAK2STAT3 15538 S 1E T K3 2 (Tetrodotoxin, TTX ) D O WUEH R VER . 5 % :24 H Wistar K
BB A % B4 TTX 40 TTX+AG490 4, &4 8 R, XA . JF MM 0 ZAUE Bl AT XT B8 o TTX 44 . 8t~y B A0 i
Langendorfi-Neely ¥ HEBIRY, Fiid & K-H 28 /¥l 30min J5 , 31 4°C TTX O AEEER, 2800 3R B 4% 60min, Z# K-H
LW 60min 5, WMACENEH. TTX+AG490 A #AER TTX 4, {BFEMEEAHS7E K-H 2 ik thim A JAK2 {7
AG490(5 p mol/L) . RAGEEHILBIE LCELS F p-STAT3(BERR{L STAT3 ) F1 Bel-2 F3iX& (Protein expression index, PEI),
TUNEL &80 4R T35 % Apoptosis index, Al), b8 2 4B (3E 4k, 4 R . SXTRREAR L, TTX 4171 TTX+AG490 4.0 LA
#1dp p-STAT3 1 Bel-2 K FR BRI BRI (P<0.05); F L AG490 4L BRJ5 , p-STAT3 Hl Bel-2 EX BB TIX BT
% (P<0.05),Bcl-2 FEH A S p-STAT3 EAF B RIEARE(r =0.743, P<0.05) . £ G5 M FEAE TG , TTX 411 TTX+AG490 4H.0>
ALERAE AT A B & T 51 B4 (P<0.05 ) ; 55 TTX HAHEL , TTX+AG490 £H Al 8 EHN(P<0.05), #3 : JAK2/STAT3 {5 S @M@t
¥4 Bel-2 WA, MELC AR T, /% TTX O BB Bl LR 1

[XBRANESESREREEE T 3;Bc-2; BT WEEE; R

[hEEBHHES %S R654.2 [ wkERIAAG JA [ = B # 12007-07-03

Mediation of JAK2/STAT3 pathway on myocardial protection of tetrodotoxin

cardioplegia in rat hearts via upregulating the protein expression of Bcl-2
LIU Sheng-zhong,et dal
(Department of Cardiothoracic Surgery,the First Affiliated Hospital,Chongging Medical University)
[ Abstract] Objective:To investigate the effect of JAK2/STAT3 pathway on myocardial protection of tetrodotoxin (TTX)
cardioplegia in rat hearts. Methods:A total of 24 Wistar rats were randomly divided into Group Control,Group TTX and Group
TTX+AG490(n=8). The left ventricular samples in Group Control were collected as pre—ischemia control through thoracotomy.
After isolated heart Langendorff and Neely models were established, the rat hearts in Group TTX were continuously perfused
with Krebs—Henseleit(K-H) buffer solution for 30 minutes, arrested by TTX cardioplegia(4°C ) for 60 minutes,and underwent
reperfusion with K-H buffer solution for 60 minutes,then the left ventricular samples were collected for detections. The rat
hearts in Group TTX+AG490 were perfused and reperfused with JAK?2 inhibitor AG490(5 pmol/L.) and K-H buffer solution
under the same procedure as Group TTX. The protein expression indexes(PEI) of phosphorylated~STAT3(p-STAT3) and B-cell
lymphoma-2 (Bel-2 ) in myocardium were detected by immunohistochemical assay (IHC). The apoptosis index ( A1) of
cardiomyocyte was detected by terminal deoxynucleotidyl transferase-mediated dUTP nick—end labeling(TUNEL). The changes of
these indexes in three groups were used for comparison. Results:Compared with Group Control,the PEI of p-STAT3 and
Bel-2 in Group TTX and Group TTX+AG490 increased significantly(P<0.05);Treated with AG490,the PEI of p-STAT3 and
Bcl-2 in Group TTX+AG490 was lower than that in Group TTX(P<0.05). The PEI of Bcl-2 had a positive correlation with
the PEI of p—STAT3 (+=0.743,P<0.05). After ischemia/reperfusion, Al in Group TTX and Group TTX+AG490 were significantly
higher than that in Group Control(P<0.05);compared with Group TTX,Al in Group TTX+AG490 increased significantly(P<0.05).
Conclutions:JAK2/STAT3 pathway could mediate myocardial protection of TTX cardioplegia in rat hearts via upregulating the
protein expression of Bcl-2 and suppressing cardiomyocytes apoptosis.
[Key words] Signal transducer and activator of transcription 3; Bel-2; Apoptosis; Tetrodotoxin; Myocardial protection
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RO SE B E SE1 2, i) K 5 K (Tetrodotoxin, TTX )

L BEAEFRUR T BB ARAE  FEE Z T H

Y00 B FAE 5519 St.Thomas H , B H B 4F B0
WL E R , 8 LR ML) 4 77 B B, 3 0 5 40 g
oA R, AP A JAK2 F55 4 W&
AG490 FH Bt JAK2/STAT3 ( Janus kinase 2/signal
transducer and activator of transcription 3){g 5@
B, K0 L4H 4 b p-STAT3 (5B 4L STAT3) #l
Bel-2 H H £i& & KO UL 48 MR T 48 50, 3T
- JAK2/STAT3 {5 538 BE7E TTX LR AR 5o
FEE LU RER,

1 ®BEA*x

1.1 Z¥shhfsa

& 250 ~ 300g BYfERE Wistar KK 24 B, BEHLSY o XF
MEZH TTX 470 TTX+AG490 41, 4 8 H o %t R4 : (U MR
L E AR RSk B3t B, TTX 4. B B RO Lan-
gendorff-Neely BETEARAY , B i K-H & b ¥ 30min J5 , #TE
4°C TTX OB (20w mol/L TTX + K-H ZE k), 15
OREHR R4S 60min, FHE K-H ¥ 60min J5 , BUEL L
FENER . TTX+AG490 4 #RAER TTX 41, (A HHE f5E e
e K-H ZmBrh A JAK2 3§17 AG490(5 p mol/L).
1.2 KA ERAS

TTX W3 B Sigma A7) ,AG490 I B Biosource A 7], RHT
K B p~STAT3(Tyr705)F Bel-2 B TEREPLAII B CST A,
TUNEL X7 &M B BRI AR B KRG MAF ,ABC
BARAERSWE EEREEY TEAMAR ,DABE
AN EWE LT PEEY AT

K-H 28 vhii L4 (R E IR BE % mmol/L) : NaCl 119, NaH-
€O, 25,KCl 4.75,MgSO, 1.2,KH,PO, 1.18,CaCl, 1.4,Glu-
cose 11,pH 7.8,
1.3 FEENeds

B s 13 454 P 25 488 200U, 20min J5 B FiAb 58 K B, T
T, B BARC Langendorff ¥ FEEERY, TS fRARARRE
¥ 37°C 4R R4 8 95%0+ R E 5%CO, RS SIFER
&1 K-H B, FE 7 7.98kPa, BERLSLOEEE EE
WS W BST Neely 220 F TAEREF SR, T FE 1.995kPa, J5
T 6.65kPa, BaRE 30min J& , R A TTX L AEEHHUA EBK
HRIFEAEHE E (2min, JE 77 7.98kPa) LU RERH . 5 FAvK
KA AR UM, FFHEEIRA , 30min JF ESIBRBEK
WEVE TTX D AE S 5 60min 5 EIR, B 37°C,95%
04+5%C0, IRGSIFLEAHN K-H B, ZBk, THE 60min
G Ik . 2SO Z N 400mg, Fl 4% 2 R BEEE , HH
AU R, BT84 L TUNEL & .
14 Sk AL kAR A8 F AL p-STAT3 #= Bel-2 B @ Ak

Bz CZNAST A, 50 54T p-STAT3 1 Bel-2 %A
1t ABC BEBu 5, Fers i RGN S 0 a1 78R E. p-STAT3
F Bel-2 B—BURBEEE 415120 1:50 F0 1: 100, BB A
PLAR(PBS 1UE), Rt MMEH A, DAB B GREEH
CERHMERENT . BT STAT3 ERBRTAEETHRE
o BT AR, B ABHFT AR BRYE A p~STAT3 19
FIEARUE . Bel-2 LAMUSE F S P 0 s B S e ok S PR .
FHARWE 4 3640 1, BT ( x 400) 5K 40 A BESLER 5
A-EF, B GD-8 BRI R SRR B U RIER ST
FER 534 , 0 BH 4 A 3 9 S 24 % 5 BF (OD 1)
SHREARE S, TTEEE BT RAER(PED, PEI(%)
= OD {8 x (FATELRMEL 7 SO ULMEED x 100%.

1.5 SHLAATHRE

BECENASED R, RAKREETRESNHBEN S
IR 1 R IRARICH: (TUNEL) R LR R T O LB, #R0E 25
BRI BT, M TdT B§E RN E, Dnase |
(10mg/L)TH AL B ZE o= LR FRPEXT B, SE8E T IE %O L4
BEEA, AT OclaEEERRasiEEe. EHAR
WE 4 KR, B A TS N REEER( x 400) 1 #Y
PP R, HER T BRSSO
BOHCF 318 R D UL R A T (AL,

1.6 “%itFsgm

R £ FRHEE (x 25 )ET,SAS8.2 BT

REFZHH RSP, HELEEA ¢ BE,P<0.05 %

C RREABENER

2 & B

2.1 ASEMp-STATI HE £

Sl B, X BT A § p-STAT3 &
HFRD, FE R T 80 T HME; TTX 4H
p-STAT3 EHEE L, /] R FHME, KEFSHK
BiPAE , 38R 154G STAT3 HF A 4B, RIEH A
YI2%FThEE ; TTX+AG490 4H p-STAT3 EAEE KL,
T BT MK, 4R PR, 32 7 B JAK2/
STATS 5@ M5 ,STAT3 TE4Lmi/b . St B4 AR
., TTX 20 #1 TTX+AG490 #1 p-STAT3 PEI ¥EH &
BB (P<0.05) , /R TE TTX O BES WA 4 4
T, JAK2/STAT3 {5538 BEBIE , STAT3 #i& 1k, p-
STAT3 FHZFE AR ; 5 TTX dAHL, TTX+ AG490
#H p-STAT3 PEI A BR&{K(P<005),28 AG490 [H
W7 T JAK2/STATS 15 5@ 8%, /> T p-STAT3 HIEK
B(FE D,
22 ASEMNBI-2EE R

S64E T WK, % R4 L 40 B A R HhomT I E)
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1 KROGHIARADR p-STAT3 # Bel-2 AKX

a4 5 BE(R) p-STAT3 PEI(%) ~ Bel-2 PEI(%)
xf B 8 2.65+0.15 252+0.58
TIX 4 8 18.19.+ 1.68° 2263 +1.15°
TTX+AG490 4 8 6.91 +1.03" 14.40 + 1.20%

. ST RA R, P<0.05; 5 TTX A HE, 2P<0.05,

TTX+AG490 4

1 SHEONARBTER( TUNELx400 )

B Bel-2 HEFRIE,TTX 41 TTX+AG490 4.0 L
S Rl BB Bel-2 BEARL, SXTEB
ZHAR L, TTX 0 AT TTX+AG490 ZH.ULH A Bel-2
PEI ¥ 8 15 (P<0.05) , VLEATE TTX (054
FH &M T B2 BARKXEM; 5 TIX 4HAHE,
TTX+AG490 40 Bcl-2 PEI W & EPE(%(P<0.05), 3
B &7 A AG490 FH BT JAK2/STAT3 {5 5@ K5 ,
Bel-2 BHRXWB(F 1),
23 A EM Bel-2 A p-STAT3 &G ik eh48 %
BT

LR R, p-STAT3 EE KA MET,Bel-2 8
B ek AH R IN ; p-STAT3 & 4 KA B A, Bel-2
E AR X WA, &L EHHE(r =0.743,
P<0.05), /R Bel-2 A& p-STAT3 & H #I3N
JEY ,STAT3 IG4Lf5 , AT LLiES: Bal-2 BHEE,
24 LG Tm R

JEEE T WEE, X B0 LR ok WL B B 1,
TTX 40 7] WEZE 53 5 IR 1.0 WL M, TTX+AG490
An AT OIAREIRE S (E 1), SXRA
A, TTX 4071 TTX+AG490 £H.0ULAI T AT 3975 81
BTN (P<0.05 ), 7R Hit o - AT LA B0 LA

MAAERT . 5 TTX AH L, TTX+AG490 .0 L4
2 AT W) 8A B 3% i1 (P<0.05 ) , 75 B BH BT JAK2/STAT3
F5 Bk, CURBETEmGEE 2),

F2 KROIAEMRATHER

A Hl BE(R) Al(%)
Xt B 4H 8 1.31 £0.11
TTX 4H 8 6.92+1.11°
TTX+AG490 4 8 16.21 + 1.40°2

T 53 A A, P<0.05; 5 TTX A HAR, 2P<0.05,

3 Wi

JAK2/STAT3 {5 58 B BT RSB ATEA
MEMH—MESE SRR, 25T 2MNARE T
MAERRTFNROESEE, A SCHRIRE, O ULUsE
1 St A, e T 4 AT LA DAy o 35 D 38 25 R A4 i
HFi= 4, 3% JAK2, J5 3 JAK2/STAT3 {5 S # 2%,
i STAT3 BiER L X —RAL R AN, BT BHRRE
H#EX, BREK Bel-2 FLMONBRPEF . NS
O AURSESS, TTX B4 L8 —F Na* BiE
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RELBT 0 , R 45 4800 JUE , .00 O B3R o , MK TP S 57 B3
MR, A& TTX OISR EERE
T, REH JAK2/STAT3 {55 BMEE , Hi5ES Bel-
2 Fik, NS+ F TTX . HUR 7 Y2

STAT3 fE24 JAK2 WHBEA, EEBR T T
MK M. 2 JAK2 BTG S , {5 54 JAK2/STAT3
EPEAL T, ¥ STAT3 BEBR{LITIE L, BF p-STAT3 %
B, REHEABEN, SERAB I TFEE . HER
HEREK, HREBRBNEYS, BT, YHAH
p—STAT3 Je BN JEE ¥ iR 4 0 , W] #E A1 4 JAK2/
STAT3 15 S @A E B BIE . ALK @t R
HILR W, 2 TIX CIEEEREEE, OCAA S
p-STAT3 FAM B, HRLE TTIX LA EER
S &4 T, JAK2/STAT3 {5 5@ R 0% , & 1k
STAT3, ¥ /il p~STAT3 Fik, JF % B JAK2/STAT3
&S MMTTLE, ‘

Bel-2 B—FHET-E N, & Bcl-2 BRERIK™
Y, Chen FMREWEHTH A Bel-2 HEEK/NRIE
IR EEER, ORI E R, LR SR
i, O AUVEFE I B 45 /D, BT 40 LB B2, R
Bel-2 7EWUR O LB / FEREVES A P A EEAE
o B SLIUERA, Gk Tk 2] LIS JAK2/STAT3
{5 5 EIEL STAT3, E AP T-#H Bel-2, T
RT3 E Bax, R EGNS O EWAEIRERIKE ,
B4R A TG UUESE AR, SCRR L, O
M2 TTX B39, DHAZ S Bel-2 BEHERXHE
Hé4m ; FIAHAn A AG490 RHBT JAK2/STAT3 {5 S-iE %
J& ,Bel-2 B H 35 B E R, A T0 U140 A i 1
o, 2R TTX GRS 688 T JAK2/STAT3 {7
538, IS STAT3, {2 Bel-2 A XK, B0
WL4nARE T, AR L. Bel-2 .0 L4 M =
FIHLE AT BB 2 : O3 B 1 AT 2 E (40 p53)

HITE RE T @@ PL AL E s & A h
A= AT SR T @l AN Ca> WK
BAHRATS;@Q5HT-EAMSS, LHERAT#E
o

Z5 b Frik  JAK2/STAT3 {5538 BR7E TTX O
ERHBCIURP P A EEER, HBEE, T
L Bel-2 MARE, MELONAMAET, Bl
Beim / HREEERG, RSN TTX WTER s
DL Rl R PR AL T B k3
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