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Protection Effect of Ischemia Preconditioning on Myocardial Cellular Ultrastructure
and Expression of CX43 Protein

ZHUANG Mei', LUO Hong-he?, LIU Xiao-bing®, CHEN Zhen-guang?
(1. Health Clinici, 2. Department of Thoracic Surgery, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080,
China; 3. Shenzhen SUN Yat- sen Cardiovascular Hospital, Shenzhen 518001, China )

Abstract: Objective  To study the protection effect of ischemia preconditioning (IP) on the myocardial
cellular ultrastructure and expression of myocardial connexin 43 (CX43) protein before and after ischemia/
reperfusion. Methods Continuous 54 cases of heart valve replacement were involved in the study. IP group and
control group (non IP) were divided randomly. Right atrial appendage specimen was taken and processed for the
following tests in each case. Morphologic analysis of myocardial ultrastructure was processed under
electronmicroscope. The expression of CX43 protein in myocardial cell was tested by an immunohistochemical
approach with a quantitative imaging system. Pre- and post- operative cardiac function by echocardiogram were
compared. Results After ischemia/reperfusion, myocardial cellular mitochondria and intercalary disc of IP group
were in almost normal morphology. However, identified disorganization of myocardial cellular ultrastructure could be
seen in the control. There were no statistical differences of CX43 expression in myocardial cells in the two groups
before operations. There were no differences of CX43 levels in IP group pre- and post operation. But it was notably
lower in the control and showed statistical difference comparing with IP group (P< 0.05). For the ejection factor
(EF) and the shortening factor (SF) of the left ventricle by echocardiography, there were no differences between pre-
and post- operation in IP group. It appeared that EF and SF reduced in the control after operation. There was a
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statistical difference in SF of the control comparing with IP group (P< 0.05). Conclusion  IP could retain the
expression of CX43 protein in myocardial cell after ischemia/reperfusion, and maintain morphologic integrity of
cellular ultrastructure. It is benefificial to the recovery of heart function after surgery.
Key words: myocardial protection; heart function, ischemia; CX43
[J SUN Yat- sen Univ(Med Sci), 2006, 27(5):562- 565]

/ KONTRON IBAS 2.5
JVC ky- F30B- CCD
CX43
(PU) H:PU=100% Gy- Gy /(ApXGu)= 100%
' G- Ga /[(1- Ay) XGrad

1.3
SPSS11.0
43(connexin 43, CX43) XS t
(one-way ANOVA),
X ,
0=0.05 2 2
1 t
1.1 2
2003 2 2005 4
54 2.1
31, 23 13 62(38.2+12.6) 2
3B, 5 (NYHA)
3 10
1
; P >0.05
: P<
2 22 0.05( 1)
2 min 3 1
min, Table 1  Comparison of general clinical data between two
32 groups (X£s)
ltems Ischemia(n=22) Control(n=32)
7 d , Age(yr) 38.1+12.8 38.3+12.7
(ejection factor, EF) Boc-jy mass( kg) 53.248.2 55.5£9.8
. Height(cm) 160.5+8.8 161.6+7.1
(shortening factor, FS) NYHA heart function pre- operation. 2.7+0.6 2.7+0.7
Length of stay(d) 24.346.7 30.74£16.1
12 Auto heart re- beat rate(%) 86.4 9 78.1
2 Bypass time(min) 111.6+44.3 89.9+35.7
20 min, Aortic cross clamping time(min) 77.2449.0 60.4+29.3
, Lowest temperature of mucous
membrane of nasopharynx ( ) 32.7£1.6 331411
CX43 l ( Cx43 Antiarrhythmic drug given during op(%) ~ 27.3 ¥ 53.1

CY3 ) 1) Compared with control group P< 0.05



564 ) 27
2.2 2.4
2 (63.8+£9.7 vs
) , ) , 63.7+7.3) (35.8+7.5 vs 34.8+4.9)

Fig.1 Ultrastructure of myocardial cell (x15 000)
A: Integrity and consecutive intercalary disc post- operation in

observation group; B: Interrupted and confused intercalary disc post-
operation in control group
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Fig.2 Expression of CX43 protein in myocardial cells
(SABC x400)

A: Clear brown granula and patch of CX43 in myocardial cellular
membrane and endochylema post- operation in IP group; B: Reduced
and unclear brown granula and patch of CX43 in myocardial cellular
membrane and endochylema post- operation in control group

P >0.05

(63.89.7 vs 63.5+10.4)(P >0.05),
(63.7+7.3 vs 58.0£8.8)(t=
2.707, P< 0.05), (34.8+4.9 vs 30.5+5.8)
(t=3.063, P< 0.05) :

(t=2.206, P<
0.05), (t=
1.864, P=0.069 >0.05)
3
/
/
/ 1
CX43
CX43
, CX43 :
CX43
CX43
CX43
/ [2] 1
CX43 g
CX43 :
1 /
ATP *
1 L pH

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



CX43 565

4]

Boengler 2  5min /
: CX43
262%  63%; ,
CX43
Schulz @
CX43

CX43 )
,CX43

CX43 B,

[6]
: (c- AMP)
CX43 :
CX43
: 609"

« ” 8]

CX43

CX43 CX43

, CX43

(1

(2]

(3]

]

(]

6]

[

[

[N

, 1995, 4(1):89- 91.

GRES P, SKYSCHALLY A,
preconditioning  preserves

SCHULZ R,
Ischemic

et al.
connexin 43
phosphorylation during sustained ischemia in pig hearts
in vivo[J]. FASEB J, 2003, 17(10):1355- 1357.
SCHULZ R, HEUSCH G. Connexin 43 and ischaemic
preconditioning [J]. Cardiovasc Res, 2004, 62 (2):335-
344,

BOENGLER K, DODOMI G, RODRIGUEZ- SINOVAS
A, etal.
and its increase by ischemic preconditioning [J].
Cardiovasc Res, 2005, 67(2):234- 244.

GROS D B, JONGSMA H J. Connexin in mammalian
heart function[J]. Bioessays, 1996, 18(9):719- 730.
PETERS N S. New insights
arrhythmogenesis:

Connexin 43 in cardiomyocyte mitochondria

into myocardial
distribution of gap junctional
coupling in normal, ischemic and hypertrophied human
hearts[J]. Clin Sci (Lond), 1996, 90(6):447- 452.
MORLEY G E, VAIDYA D, SAMIE F H, et al.
Characterization of conduction in the ventricles of
normal and heterozygous CX43 knockout mice using
optical mapping[J]. J Cardiovasc Electrophysiol, 1999,
10(10):1361- 1375.

PETERS N S. Myocardial gap junction organization in
ischemia and infarction[J]. Mictose Res Tech, 1995, 31
(5):375- 386.



