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=Abstract=

The Protective Effect of Adenosine Included Cardioplegia in
Myocardial Ischemia

Kyung Jong Yoo, M.D.*, Meyun Shick Kang, M.D.*, Kyo Jun Lee, MD.*,
Sang Hyeun Lim, M.D.*, Jong Hoon Kim, B.S. *, Bum Koo Cho, MD.*

Although the effects of adenosine on the heart, including the clinical suppression of
cardiac arrhythmias, have been recognized for more than half a century, it is only in the
last decade that the therapeutic potential of adenosine has been recognized. The objective of
this study was to determine if augmentation of myocardial adenosine levels during global
ischemia improves functional recovery after reperfusion.

We used to modified Langendorff system to evaluate myocardial protective -effect.
Isolated rat hearts were subjected to 90 minutes of deep hypothermic arrest(15C) with
modified St. Thomas’ Hospital cardioplegic solution used to provide myocardial protection.
Myocardial adenosine levels were augmented during ischemia by providing exogenous
adenosine in the cardioplegic solution. Two groups of hearts were studied: (1) control
group(n=10) - cardioplegia alone; (2) adenosine group(n=10) - adenosine(0.75mg/Kg/min)
added to the cardioplegic solution.

Significantly better percent recovery(p<0.01) in hemodynamics(except heart rate) at 60
minutes after reperfusion was evident compared to baseline values in the adenosine group.
(systolic aortic pressure : 78.5%£3.6% vs 66.6159%, aortic overflow volume : 61.7%
11.6% vs 37.2+15.4%, coronary flow volume : 77.1£75% vs 57.2+£11.1%, and cardiac
output : 65.611.5% vs 44217 12.4%). Heart rate was similar in two groups(94.4£4.8% vs
95.3 + 6.8%). Adenosine groups resulted in significantly rapid recovery time of heart beat
after reperfusion(p<0.01) (24.5£7.6 sec. vs 179.0+131.1sec.). In biochemical study, CPK
levels(0.120.3U/L vs 1.4%+0.8U/L) and lactic acid levels(0.08 = 0.lmmol/L vs 0.34+0.2
mmol/L) were significantly low in adenosine groups(p<0.01).

We concluded that adenosine included cardioplegia have better recovery effects after
reperfusion in myocardial ischemia compared to adenosine free cardioplegia.
(Korean J Thorac Cardiovasc Surg 1997;30-847-53)

Key words: 1. Adenosine
2. Myocardial Protection
3. Myocardial reperfusion
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Table 1. Percent recovery rate of heart rate after 90
minutes of ischemia

Table 4. Percent recovery rate of coronary flow volume
after 90 minutes of ischemia

Group Control' Percent recovery rate’
(beats/rnin)
15 min 10 min 30 min 60 min
- I 281,8+288 954169 959:+58 953+6.8
I 28744142 958452 938152 944148

1 : control value just before ischemic arrest
2 : percent recovery rate compared to control value

Table 2. Percent recovery rate of systolic aortic pressure
after 90 minutes of ischemia

Group Control' Percent recovery rate’
(beats/min) 10 min 30 min 60 min
I 121,7::5.5 739457 700%48 66.6159
I 118.0::49 849147 808:+42* 7851%3.6*

1 : control value just before ischemic arrest
2 : percent recovery rate compared to control value
* . p < 0.01 between group

Table 3. Percent recovery rate of aortic overflow volume
after 90 minutes o ischemia

Group Control' Percent recovery rate’
(beats/min) 10 min 30 min 60 min
I 4423.63 4204119 413+145 372%154
I 49.11.52 70.6115.8% 66.0£12.7*% 61.74:11.6*%

1 : control value just before ischemic arrest
2 : percent recovery rate compared to control value
* . p < 0.01 between group

Ay P2Te 739%, 700% ¥ 666%% 0w, ARF
84.9%, 80.8% 3 785%FA Zt7te] 3 HEL F e F
shAql §-9jAdo] 31%lckp<0.01)(Table 2).
) e EE

A *u‘ﬂé AXNA ZA4F H2gs
)&k abol 7t R Hp=0.05). 90F7¢ 2
< AA 234 £3keg wio] 108, 30 281
EA43 A" dixgtel dgt WEER Al
T2 420%, 413% H 372% FoH, 4 <
660% Wo617% 24 474e sEES F 7 &

A
UO

;
e «{o{( OH‘-‘-
0oz X

FreAdo] 9l ckp<0.01)(Table 3).

4)92%8%@

5 7kl AAAAA FA daxge SASEHE &
2k Aol 7} flglekp=0.05). 90E7F AR AFE vl ¢33
S A AA =3ho g wiaro] 0%, 308 223 60
ZA% AZE dixgel ozt WEER 3alsle] 2

Group Contro}' Percent recovery rate’
(beats/min) 10 min 30 min 60 min
1 228442 6201119 S5841+12.1, 5724111
it 2141549 829147% 784158 77.1%7.5*%

1 : control value just before ischemic arrest
2 : percent recovery rate compared to control value
* . p < 0.01 between group

Table 5. Percent recovery rate of cardiac output after 90
minutes of ischemia

Group Control' Percent recovery rate’

(beats/min) 10 min 30 min 60 min
I 66.4199 487+t100 47.1:112.1. 4421124
I 706185 7251102* 69.7110.0* 65.6111.5%

1 : control value just before ischemic arrest

2 : percent recovery rate compared to control value

*

:p < 0.01 between group

Table 6. Comparison of percentage of water content,
recovery time of heart beat, amourt of CPK and lactic

acid

Group 1 Group 0T
Water content(%) 82.0 121 826110
Recovery time ofheart beat(sec) 179.0 -131.1* 245 +7.6
CPK(U/L) 1.4 108 0.1+0.3
Lactic acid (mmol/L) 0.34 ~0.20 0.0810.10

* 1 p < 0.01 between group

A 2 tE 62.0%, 584% Y 572%9ow, AIAFLL
829%, 784% W 77.1% ZA 7o HEHELE F #7he E

AgtA el f-24d0] 213ITHp<0.01)(Table 4).

5) Heted

T 72k AAAAA ZA% Yk FASEHeR &
25k Ao 7t Achp>0.05). 90E7 AAAF v 43
= AX A4 3o s nlre] 104, 30% 18] 60%-°ll
ZAT A3GE dxgtel e WEER Falsle] B Ax

3
“1, AYTLE 725%,

2 TE 487%, 47.1% X 442%%K°
2 F e $AgkAEa

69.7% X 65.6%2A Z+7Zte] 3E-Fe
4*“01 91 2 Hp<0.01)(Table 5).
) HRES HAIAO| Aldreol TYIHAZE
90T7¥ ARAF wHdd B ATFA AlEe)
ol A7k daey AdTe] 47 1790*131L1%%)
245+76%% AFTNA EAFRCT £oJsts AlMbEo]
whe] Eo} Shrh(p<0.01)(Table 6).
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