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YAO Jian-ping, ZHANG Xi, WU Zhong-kai, XU Yin-qi, XIONG Mai

(Department of Cardiothoracic Surgery, The First Affiliated Hospital, SUN Yat-sen University, Guangzhou 510080, China )

of the hypoxic immature myocardium to ischemia - reperfusion injury. Methods

model.

structural level.

during ischemia-reperfusion in group I were significantly increased
8.7)% (66.79+12.8)% ws (36.5+10.1)% respectively and ATP decreased more obviously
(39.0+£3.5)% ws (5.1+5.7)%. After reperfusion coronary sinus flow recovery rate (CFR) and

Abstract: Objective To establish hypoxic model of neonatal rabbits and, study the tolerance

28 neonatal New

Zealand rabbits were randominzed into 2 groups, group I (hypoxic group) and group II(control

group). Group I was fed in a normobaric hypoxic chamber for 7 ~9 d to develop a cyanotic hypoxic

Using Langendorff isolated heart ischemia-reperfusion model the degree of ischemi-

a-reperfusion injury and recovery of myocardium function were observed . The mechanisms of different

results between hypoxic and normoxic neonatal rabbits were explored at molecular biological and ultra-

Result Ingroup I, numbers of small mitochondrias accumulated in myocardial cyto-

plasm, superoxide dismutase (SOD) reserve capacity and ATP content in myocardium decreased . Com-

pared with group II, the degree of SOD decreasing rate and malonydealdehyde (MDA) increasing rate

(27.3+£4.90)% vs (14.1 =

myocardial contractility recovery rate in group I were also significantly lower than that in group II .
The alteration of myocardium ultrastructure exhibited more seriously damage in group I than in group

II. Conclusion The hypoxic cyanotic neonatal rabbits are less tolerant to ischemia - reperfusion in-
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jury. Long-time hypoxia depresses myocardial antioxidants reserve capacity , depletes energy reserve,
and the heart is more vulnerable to free radical injury during reperfusion .
Key words: immature myocardium; hypoxic animal model; myocardial ischemia - reperfusion

injury; oxygen free radicals; rabbits/surgery
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1
Table 1~ Comparison of arterial blood gas and myocardial metabolism between two groups
Group Arterial blood gas Myocardial metabolism
pH por/ mmHg San/ % ouer/ (%) encos/ (mmol- L") zson/ (U/g) zypa/ (nmol- g™')  zaw/ (pmol /g)
I 7.31£0.02"' 48.5+£5.6' 75.2+6.2' 50.6+4.1' 18.9+3.3" 3.83£0.88 "' 277.3+38.3% 4.16+0.29'
I 7.38+£0.04  85.7+9.3 94.7+4.4 32.7+£3.9 24.1£2.5 5.26 £0.59 283.9+27.4 4.46 0. 40
1) Compared with 1l group P <0.05 2) Compared with Il groups P > 0. 05
I SOD ATP
I MDA | P <0.05
- I SoD MDA
ATP I P <0.05 ( 2)
I I P <0.05
301
I P <0.05 I

Fig. 1 Myocardium ultrastructure for hypoxic neonatal
rabbits model before ischemia

The hyperplastic mitochondria accumulated in cytoplasm and their

(P>0.05) 4

size was different . There were number of small mitochondria existed. 2 1
Cytoplasm glycogen granule decreased( x2 200)
22 11 - 3
2 - SOD MDA ATP
Table 2 The change of SOD U/g MDA (nmol/L)and ATP (pmol/g) during ischemia -reperfusion in two groups (x % s)
Before " (d,) 30 min ¥ ( d») T/ %
Group
SOD MDA ATP SOD MDA ATP SOD MDA ATP
I 3.56+0.19 341.1£59.4 3.59+0.31 2.58 +0.13 ¥ 571.6 +121.7 % 2.20+0.28 ¥ -27.3+4.90% 66.79 +12.8% -25.1+5.7%
I 4.21+0.36 346.1+60.3 4.29£0.27 3.59+0.17 % 470.2 +74.4% 3.21£0.26% -14.1+8.7 36.5+10.1  -39.0+3.5

1 Before myocardial ischemia ; 2 30 min after myocardial reperfusion ; 3) Compared with di in group I P <0.05; 4) Compared with d;

in group [ P <0.05; 5) Compared with group [ P <0.05

3
Table 3~ Compared with the myocardial contractility recovery
rate in two groups during ischemia -reperfusion
Myocardial contractility
Group . 0
Before di 30 min > ( da) Recovery rate 7/ %
I 4.46+0.50 2.90+0.35% 65.1+5.6°
I 571+£1.23 4.95+1.19% 86.4+6.7

1 Before myocardial ischemia ; 2 30 min after myocardial
reperfusion ; 3 Compared with di in group I P <0.05; 4) Com-
pared with d; in group I P <0.05; 5) Compared with group I P <
0. 05

C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved.

Fig. 2 Myocardium ultrastructure for hypoxic group
(group I ) in the end of reperfusion
The myocytic mitochondria were prominently destructed with al-

tered cristal pattern and discontinuous exo-membrane( x 8 900)

http://www.cnki.net
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Table 4 ~ Compared with the CFR and water content after reperfusion in two groups
- CSF recovery rate Water content
Group mL/ (min- g7") 7/ % o/ (%)
Before V' (d\) 10 min ¥ ( d2) 30 min (d?¥ 10min?(7m=d./di) 30 min (7 =ds/d) 30 min ¥
I 3.63+0.63%  2.63+0.51 2.57£0.51 72.4+5.6° 70.6 +5.7 ¢ 74.9+1.50 7
| 4.51+1.25°  3.83+£0.86 3.60+0.70 86.1+6.5 81.8+11.2 72.3 £2.44

1 Before myocardial ischemia; 2 10 min after myocardial reperfusion; 3 30 min after myocardial reperfusion; 4 Compared between di , d»
and ds in group I P <0.05; 5 Compared between di, d> and ds in groupll P <0.05; 6 Compared with group II P <0.05; 7) Compared with
Il groups P > 0.05

Baker
3 I
Fig. 3 Myocardium ultrastructure for control group
(group II ) in the end of reperfusion
The degree of morphological injury was not severely middle
swollen mitochondria with almost normal structure remained( x 8 900)
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