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Role of connexin 43 in protecting rat myocardium against ischemia/reperfusion

injury in vitro at sevoflurane post-conditioning
Pang Yong, Liu Xinwei, He Dongwei, Liu Liu (Department of Anesthesiology, First Affiliated Hospital, Chongqing Medical Univer-
sity, Chongqing, 400016, China)

[ Abstract | Objective To study the role of connexind3 (Cx43) in protecting rat myocardium against
ischemia/reperfusion (I/R) injury in vitro at sevoflurane post-conditioning. Methods Forty healthy adult
male SD rats, weighing 200 — 250 g, were randomly divided into I/R group, sevoflurane post-conditioning
group (group S), combined sevoflurane and 5-HD group ( group SH) , and 5-HD group ( group H) , 10 in each
group. In vitro heart was perfused with a Langendoff device for 10 min before the left coronary artery was occlu-
ded. The left coronary artery was reperfused after its blood flow was occluded for 30 min followed by 120 min-
reperfusion. HR, LVSP, LVDP, and dp/dt
diate reperfusion (T1), 15 min-reperfusion (T2) and 135 min-reperfusion (T3), respectively. After reperfu-

e Were recorded at occlusion of left coronary artery (TO) , interme-
sion, myocardial infarct size was measured with TTC staining and expression level of Cx43 and its phosporyla-
tion protein p-Cx43 was measured with immunohistochemistry staining and Western blotting, respectively.
Results The HR, LVSP and dp/dt,, were higher, the LVDP was lower, the myocardial infarct size was smal-
ler, and the expression level of Cx43 and its p-Cx43 was higher in group S than in I/R group (P <0.05).
However, no difference was found in the above parameters among I/R group, group SH and group H (P >
0.05). Conclusion The role of Cx43 in protecting rat myocardium against I/R injury in vitro at sevoflurane
post-conditioning may be related with the open mito-KATP, and thus promote expression of Cx43 and its p-Cx43.
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1.1 EZRXA B

fE R AR A E SD KL 40 1, R i 200 ~ 250 g, R BR
R RS sh i e it . SR HBENLECT 1% 1 H 4ok 4
H(n=10) B PEEH(IRH) , EREBEAHAHASH) , &
BN 5-HD 20 (SH 41) A1 5-HD 41 (H 41) .
1.2 25 3k B GX A

£ Rk (2B P= L5 : 1328, Abbott FERE 28 A, S5 H)) 5 ¥ K i
(Vaporizer VP300 %I A [EH) ; K-H & (mmol/L) :NaCl 118.5,KCl
4.75,MgS0, 1.2,KH,PO, 1.2,CaCl, 2.5,NaHCO, 25. 0, %% it
11.1;5-5 %4 BR £ (5-hydroxydecanoate sodium salt,5-HD, Sigma
AAEL ) 52,3, 5-50 40 =R P A (TTC, Sigma A #] 6 [H)
Bt Cxd3 BATTRERTIR, ST p-Cxd3 BT REHTIAR, St il 1eG HiT
A (Bioworld 2], 38 [ 5 502575 71 240 (AL BT A48 5
PVDF fi ( Millipore 2\ &) ; {4 41 #E i 2% & : Radnoti 120101BEZ
(Radnoti 23], 22[®) ; Nikon SMZ1500 {4 &4 ( HA) ,
1.3 BARSHEEEIZEAGE S

AR ESBIFER (2 we) BRENDEE. 20 min j5H5
P (W 20% ,1.5 mg/g) FTRE I 1 SRR . AR, 15 , 4
B MR ONE, 32 Bk S L 2R W 3= 3 kR fkOs
DEHCA 4 °C K-H b HE2s DR BRI 30 s Pt B R0k
EH:F Radnoti BEVERE 5, 76 Ml sh Ik B4 b B A7 .0 5 4 45 B35 —
ANE SR SR S E SR . SR EL 95% 0, i 5% CO, IR A
SHUF K-H Y& (pH A 7.35 ~7.45) #£ 36.5 ~37.5 CF, LA
75 emH, 0,2 L/min (R R{E R D, OIMNERIEE  ENF
Wi 37 CHERIEA K . ONEEEEFRHE : HR <200 X/min, LVSP <
75 mmHg, 748 >2 R/min #F & F A, A5G LiRR S &
EI AR

1.4 IR#BMGZES

K 0¥ TE BRI 2 SR B ik (LAD) By 4E R53E 7 10 min, S8 )5
FELWT LAD [fil 3 30 min Ji5 JF/5, T 120 min, 2 S SH X H
21455 F LAD FF UG H 3% L st Wit fng K-H 35 (1 1~k
S ,3% WL TR A 7 R A A K-H W 15 min) 3% FUiE Al
- SEUBET Z5 B A K-H i 5-HD (100 wmol/L) KA 5-HD
(100 wmol/L) {1y K-H W FEVE 15 min, 2R J5 (#1458 K-H % 4k
23T 105 min,

e TO: BH T LAD Ry EPZI, T1 . FFjik LAD BP %1, T2: FFiL
LAD J& 15 min, T3 . 7/ LAD J5 135 min 4 4~AFE] 45,38 5% HR .
ZEEWSE R (LVSP) 20 ZE EF5K E (LVDP) (AL E iR -
TR BERZ( = dp/dt,,, ) o
1.5 & WUAE 28 AR ST

IR E , R ALBEPLLE H 4 A0 0E, DI FEER K ok
JA L O BAALEHAL, BT -20 CHKFAHE %2 h, T EOM
KA I PIREERE R 1 ~2 mm PR 2,3, 5-50 = 2R P me
(TTC,37 °C ,pH =7.4) Ye48,20 min, £ FEE 7K gk J5 46 Nikon
SMZ1500 %1% & G814 1% 77, J5 B Image J 1. 43u ( National
Institutes of Health, USA ) #4743 M1 & 40 (0 MARMEZE X,
KA EREIEX O UEBE T FR DL A2 O AR SR AR 5 A2 0 %
MR IR E 5 R
1.6 %% 204t F= Western blot ] &

6 ™A BER K wh gk S BUZE O = 3R bR A A S 3 )
R AT OISR HE R ) Cx43 e Ak gL 5, >k H SABC
GRE LRI Cx43 B, BARLBR . A S —4 pm Y i —
T HUR A0 B B K — IR AKE et — L BE Ak — i R
B E R SR AE DAB Yeto— IR AR Yo B3 o BT
FEAE B FR S B AR —Be . BEPEIWT AR o DL AN i 2 B
AR B A IR, S BEAILIE 10 > HLET , Biosens Digital
Imaging Systems V 1.6 4347 2 454387 PH 128 35 T UK 308 %
BE{E(AOD) , i AOD x T U A4 6% 3 (10D) .

B OB brA, — 80 CyKAH AT, Western blot A&,
AT LU (0 B 2o 7 2 U, D ARRRE R SRR A 5 x
SDS F#£4% i (0. 25 mol/L Tris + HCl,pH =6.8,0.5 mol/L —.
BRAUHEE,10% SDS,0.5% IREY % ,50% Hilh) ¥ 4: 1R &,
i HH 10% F11 4% 4328 s , A9k B FAE 50 e, 5680 V /5 120 V HL
vk, HLK 2 ARG K H Uk G b R A e B % v W, 1E S HRL IR
200 mA, %% 2 PVDF &, 24 1.5 h, 7€ TBST Hif ¥k 1 min, SR8 )5
PP R . P K — PR B AR 1: 500 ¥k B, NS
— PR FRREVR B 1:3 000, SRJGIRE 1.5 h, I TBST 35t 3
W BRR S min, 3O B REAL 105 000 kB SRR IRE
1.5 h, I TBST ¥V 4 ¥k, B 5 min, & F 2 min, fb2% %0k
B JE S RS, R T, B, T UVP B B S A B R
4t Labworks 4. 6 2200 H ) 4% I K EEAE.
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0.05) , T1 F[a] 2545 20 HR \LVSP ., + dp/dt,, 1%, LVDP 3% i1
(P <0.05), T2.T3 B[]S 5 IR 414, S 40 HR \LVSP., +dp/dt,,,
L FF,LVDP R, A G275 X (P <0.05) , ii] T2, T3 B fia]
IR 415 SH # \H # %%, HR \LVSP, + dp/dt,, 2% 5% LS i+
BU(P>0.05), WFEI,

1 ZFHABWESMTEHAZLEE (2 +5)

2159 0 Tl iv) T3

IR 41 HR(R/M) 302 =33 155 £37 161 43 149 +320
S 4 298 +27 149 +36 179 £35 189 +36
SH 41 289 +28 152 41 162 372 148 +399
H 4 301 £27 148 35 156 412 151 +342
IR 4 LVSP(mmHg) 113 =19 69 +13 66 + 17 63 £ 16
s4 105 £16 67 £11 74 £19 81 +16
SH 41 112 £18 66 +15 65 + 13 57 +192
H 119 £21 64 £18 64 = 19 60 17
IR 41 (LLT;Ig) 8.45+2.12 48.24 £8.28 51.16+9.23% 49.62 +8.04
S 8.58 £2.61 46.24+7.66 31.66+8.43  28.25+8.11
SH 2] 8.34£2.39 42.94+9.08 52.12+8.63% 51.17+7.91°
H4l 7.88£2.46 45.13 £8.37 49.42 +8.78% 52.72 +9.23%
R PP Mne 563077 16784280 159853150 1489 23070

(mmHg/s)
S 4 2913256 1701321 1894289 2 180 +289
SH 21 2878285 1711287 1548+298% 1517 +3130
Hl 20114267 1698307 1604+301% 1561 297
R P Mo ag 03 se9s1s2 g8l +2890 917 +268°
(mmHg/s)

il 1571203 872193 1031272 12584241
SH 4, 1499 £186 873201 884 +301% 933 +269°
H4l 1547 £185 885221 891 +279% 931 +3142

a:P<0.05,5 S 4k

2.2 S RLRE B AR 6 AL
I ET R ERF TG FE (P >0.05), 5S4l
HOIR 41 SH 41 H 200 JIURE S 1 B K, A GE i 2278 (P <
0.05). 5 IR ZH Fud, SH 4l H 4 25 R RG240 L (P >
0.05), L3 2,
2.3 R Cxd43 &G kA
R E R AT LIE S, S 4 Cx43 B EE AL S
WL A5 A i 2 ) P R AL, AR, S L, 2R T
U LR 4 1 st 32 B2 FE AL, /D0 P e d 4k . IR 41\ SH
21 H 41 Cx43 20 AR A .55/, R T L UL 3] A ORI bR Y 43
L, e, 5 S Al thde IR 41, SH 41 H 41 .0 LR 38 1) FH 48

Bl %ﬁﬂﬂ

K AEGIFEL(P<0.05),
S #E (P >0.05)

5 IR 4H He#, SH 40 H 2 2%
IJ_J_J%%3O

F2 FHHOUBERERLLE (x£5)

451 7202 BTk (mg) L WUESETEFL( % )
IR 4 364 +27 21 £6°

SH 377 +31 97

SH #8 368 +35 25 £9°

H 4 359 +37 24 £7°

a:P<0.05,5 S ki

x3 BHETHRXZEE(AOD) FMRSAZE(IOD) LA (v +5)

ZH 5 AOD 10D

IR 41 0.24 +0.842 795.6 +322.7*
S 0.43 £0.64 1415.5+279.3
SH 4 0.22 +0.822 803.3 £302. 5%
H 4 0.22 +0.80* 812.4 £299. 5%

a:P<0.05,5 S ki

2.4 Western blot #) Cx43 /K -F & A Fa B 5 10 Cx43
(p-Cxd3) A F
KB Cx43 1 p-Cx43 Bk, SHS R4 SHAH H4
L, BGIT#E X(P<0.05) ;1R 415 SH 41 \H 41 th#s % H
Gt (P >0.05), WK1,

3 it

AHFFE T ] Varadarajan'® 1) 75 8 8 57 KRB 4
OIMERETERIR R Yao 2600 B e 00 W AL S BEVE
JEL1 ARAIE, 3% 9Lk 200 48 & A K-H )
15 min J5 LB (0. 50 £0.04) mmol/L] . A<Hff
FE2E I B Al P VR T S BOR B B A 4
BRI , MG S ) 24 55, O WURE BE 11 B3 in, 156 BH
TZAIGE I R B RO B 7R o B BT o o0 LA A T AR
BTN Ry 2 A o LR I PR V0 ) b o o B S
¥ MO WUREAE AR AT LAWER S ZHASAE 1 AR BA /N T
IR 21 \SH 41 %1 H 41 ;IR 4 SH 21 #1 H 41z [a].0> JLAE
HTEFRARARNTT AT 40 127 B S, UE S L 96Uk 58 FH ok ok
e P AL A O LR BB TR, A A YO L PR
PR

1.0
0.8

p—Cx43

0.

120
IR 41 S 4 SH 41 H 41 .
10}
—Cxd3
@3x10Y) 081
o
T o6}
«—p-Cx43 <
(43x109) 0.4+
- (\APDH 072 _
<« 7.
Bex10y D ¢

IR 4 SH

SH 2 HZ IR 2 S4 SH 2 H4

A: Western blot #-m] 25 & ; B .C: 5 A1 4 Cx43 .p-Cx43 £ 2 F45H a:P<0.05,5 IR A4k
E1 Cx43.p-Cx43 EAMRIE
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AW S B, AE A A0V B9 2 3 38 (mito-
K ) BT S-HD J5 , /O JUUEE BE T FREEG Ai0 5 117 A A ]
mito-K ., HIET 7 5-HD % S 41, .0 LA FE 17 2 B I ik
7 ,Gﬁﬁﬁtﬁ%ﬁﬁifﬂﬁf u@ﬁ@i(ﬁ mitO'K—\'I'P s }J\ﬁﬁ
S Co UL ERe TP 3 F 460 40, JH Al R G STkt Sy
PO o AESERIRAS T, O LN Cx43 2 11 2
b TR AL IR A, 2200 JWLABH I P98 32 458 45 1), Cx43
VR B R IR AL , S B IR I B A R A S M el A
RIS FTIRE Y7224k, {50 LAH ff ] 4% 326 F0 A
W Sz AR R A, O LB a3 45 o T AT %
2, S 2.0 WLAR B I] Y Cx43 28 [ 3 A 8 5%, A i (o
REALZ G A IR, 2B AE T 0 LT 24 1) i i 12 422 1)
Ak, DB TR A ZEREAL . TR 2 SH 2H (H 2H Cx43
iAW R AR AT LN BRI HIGS R 434, Tt
A, Ui LUk S Ab 3 O WLAI IR Y Cx43 R H
et A BEL DRI 550 R S ke o P 3 22, 0 LR
SUTH RS L o s 0l 30 Ak P BB R4 Cx43 (0 B IR L 72
JE RS O WA A AR, DR 45 TE 5 90 UL HR 2E FHR
A WL A SR R U FE TRIAR /b JUL
I PR O O W B R 2Rk R AT % BB I
A FERT el 5 0l PR T O UL Cx43 B3R IR , K/ N —
3, 40—, Cx43 () mRNA 7K F-HA 10 2n | i 2
OERRE IR AR, X GARLR I EE R

i 3 A 5T A B, BRL Al ) gl i PR A T
mito-K ., BT S-HD (9525040 , HoC URESE T AR 0
JULANRIEE Cx43 H5 0 o0 A & B AR M 17
FURE S5 AL PR S A, HLO U T R/ , o0 LA A A
Cx43 A, S 2, LI 9 s A B O
LA AP 28R AT i 2 38 2ok ST mito-K o , 1111 fi2 400 1L
AR E 1Y Cx43 2 1 iRl gk is 2 . hiid
X} Cx43 25 A p-Cx43 25 B9 Western blot 6 45
RE/R,S A5 IR 4 SH 4 H 4 AL, A 51248 X
(P <0.05) , B A AE XU JUL4H Af 2% Bt 32 42 38 18 1Y)
TEHCHE ST Re A B B2 520 o 1 Jk fs Ak 3
RE/D Cx43 TR REAR 35 p-Cxd3 I & &, Ul
o AEBERR AL 40T s> T Cx43 By AL
R TRAEEEE BRI K B mito-K oy IR A5 4L
AL Cx43 HYBERR 1L AT N AL , DA T 3G 50 JUL A
(] AR IR 0 P Ak, ZEAE T T mito-K o, 1 BELH 551 5-HD
AR — U8 i BRI 0 SE B 4 I DI RE , #2718 mito-
KoL TEEBRIEFERY 1. AHTSE bt & BLAE HIS-HD
JEREBT T Bl AR 3OO LA PR AP VR T TR 6 S AE
Cx43 B B AL FE R i 284k b, mT LA B e i ) Ak
PR O WU SE T AR AL 5 Cx43 2 11 % 258 TR A
K, it LRk J5 A B, 5 T p-Cx43 B & &,
RREARR 170 JULE B TR) P R, 0D 10 LA B Py 2R 4

REARR T B 1L PR v O LA e B A 5 ) o ) e i, il
S DX 38 R A ) S RS BB Lk, AT s LB i
FEHETE 1S LU

A RS Ak BT O LR S B BIL R T R SE
PI3K, 41 mPTP {1 ik k20 e ot P98 42455 o [
I A RIFFT 7% , 76O JLAH L 4 2 s 1k 7[R R 2 A
mito-K ., A1 Cx43 & [ BIAFEALE, 7 H mito-K ., 1] GE 2 2
BN BE SAL AR LA o DR JR B T A R Bk
PRV UL A P B Cxd3 78 P O LGB I P 1
A (e R BARML A Rt — 29T
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