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Relationship between f,-aderenergic receptor and cardiac function in hypoxic newborn

guinea-pig myocardia subjected to ischemic reperfusion
ZHONG Qia.h-_]'ilrlI . WANG Zeng-w&iz , XIAO Ying-binl (' Department of Cardiovascular Surgery, Xingiao Hospital, Third Military Medical
University, Chongging 400037; * Department of Cardiovascular Surgery, General Hospital of Shenyang Military Area Command, Shenyan 110016,

Liaoning Province, China)

Abstract: Objective To study the relationship between B, -aderenergic receptor (j3,-AR) and cardiac function
in hypoxic newbom guinea-pig myocardia undergoing ischemic reperfusion, and the effects of St. Thomas Hospital
cardioplegic solution [ (STS) and cold blood cardioplegia (CBC) on the 3,-AR and cardiac function. Methods
Normobaric hypoxic guenia-pig model and isolated perfused working heart preparation were established . Cardiac func-
tions were recorded by a multichannel biologic signal analyzer. Myocardial 3,-AR density (B,..) and affinity (K,)
were investigated by radial ligand binding. Results  Significant decrease of B,,, was found in hypoxic newborn guin-
ea-pig myocardia suffering from hypothermic (20 “C)-ishemic reperfusion ( P <0.01). More pronounced fall of B,
was produced by STS, while significant recovery of B,,, was improved by CBC. CBC but not STS could effectively
protect cardiac function of hypoxic newbom guinea-pig subjected to myocardial ischemic reperfusion. No change of K,
was observed (P >0.05). Conclusion The impairment of cardiac function in hypoxic newborn guinea-pig undergo-
ing myocardial ischemic reperfusion might be associated with the decline of B, , but not with K, . Different effects of
STS and CBC on cardiac function may result from their different influences on B, .
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A, 8410 Ho T A ARRAL B A R B 20 Ctfil 90 min,
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S e DL FS 3 ¥4 0L o SR, PR T 60 min
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RT3 S IR R KR E R (P >0.05).
P 60 min B, LVPSP,, + dp/dt,, 1 COPRE R T4l < T 4l <
M4, T 0B BACTEm AT, B ELT N4 (P<0.01), [ #H
IR AR T M4L(P <0.05). FHEER, T 2HA0 11 #1189 LVEDP
BF LFH(P<0.01), A Z TG EEF(P>0.05), HH
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RO JE R E TR (P> 0.05) . FRETERY, T 2400 11 4109 - dp/
b, BEFEIR(P <0.01), B4 2 m] U] R 225 (P >0.05), {H
AR BAE T M2 (P < 0.01), [ 2L 49 — dp/du,, 76 FFEETE 60 min
sk 5 ket A ) b TG PRI P > 0.05) (R 1)
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F 1 GREIFERBMOMDAERMIEN (x£5)
Tab 1 Changes of cardiac functions in hypoxic newborn guinea-pig (X + s)

Intra-reperfusion (% * )

Pre-ischemia
15 min 30 min 45 min 60 min
I 6.33+0.51 48,83 +3.98%* 54.19+4.83% 64.27 +4.76% 74.54 £ 5,358
LVPSP ( p/kPa) Il 6.51+0,47 35.26 +3.43%% 42,17+ 3,765 44.86 + 3945 47.35 £ 4,059
m 6.28 £0.49 65.28 + 4,824 75.41+5.03% 87.16+5.9 90.37+6.27
I 0.14+0.05 205.78 £ 9,430 200,16 + 9,222 197.43 + 887" 195.25 + 8,054
LVEDP ( p/kPa) 1l 0.15+0,03 199.76 + 7,994+ 198.24 + 8. (44" 198.33 £ 7,859 197 .85 + 7,940
[ 0.16+0.06 156.37 + 4.38% 128.56 + 4, 06° 109,71 +3.51 103.16+3.22
1 110,42 + 8.27 51.24 + 3,499 58.49 + 3,820 63.74 + 4,20%" 74.26 + 4.65%
+ dp/ iy (kPa/s) 1l 107.48 +8.33 34,3422, 3700 37.15+ 3.09% 43.83 +3.245% 46.29 3. 175
Il 106.25 + 8.46 67.43 + 4,354 75.94 + 4,722 83.57+5.35 92.31£6.07
i 69.35+4.73 32.42.+2. 240" 35.10+ 3.05%" 39,14+ 3,544 44,73 +3.86%
— dp/ ity ( kPa/s) il 70.44 + 4.69 29.79 + 2,334 31.58+ 2,285 38.25+ 3,619 43,22 +3.27%%
il 68.67 +4.87 73.60£4.71° 78.55+4.82% 86.46+5.54 93.81£6.13
1 9.05+0.85 50.36+ 1,329 57.38+1.20% 67.25 £ 1.49%% 76.49 + 1,904
CO (ml/min) I §.92£0.79 32,451,039 35,33 £0.97% 41.61 £ 0,870 48.76 £ 1,285
il 8.57+0.81 74.49#1.57% 81.66+1.80 87.35+1.88 04,58+ 1.99

# 2 Ratios of intra-reperfusion data to pre-ischemia data; A: P <0.05, &: P<0.01, vs pre-ischemia; * :

P<0.05, #%: P<0.01, s group [II
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Tab 2 Changes of myocardial ,-AR B, and K, in hypoxic newborn guinea-pig (x = 5)
Pre-ischemia Post-ischemia # Post-reperfusion ¥
Group
Biax (mol/mg) Ked( mol/L) B (%) Kd (%) B (%) Kd (%)
| 8.86+0.48 74.53+4.58 65.34+5.16% 97.25+5.07 75.90+5.62% 95.46 £6.07
Il 6.34+0.50 72.19+4.13 37.47 + 3,244 93,18 +4.90 43.55+3,274% 97.13 +4.81
il 7.75£0.43 73.06 +4.99 79.52 £ 6.05% 99.07 +4.01 89.23+5.10 96.65 +4.97

# + Ratios of post-ischemia data 1o pre-ischemia data; ## : Ratios of post-reperfusion data 1o pre-ischemia data; A: P <0.05, AA: P <0.01, w5 pre-

ischemia; % : P<0.05, *#: P<0.,01, ws group [ll
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