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Experimental Study of Myocardial ATP Content in Open Heart Surgery
with cardioplegic Solution

Cho Sung Rai M.D. Lee Sung Kwang M.D.

Dept. of Thoracic Surgery, College of Medicine Busan Natfonal University 0

This study was attempted to evaluate the effectiveness of cold cardioplegic solution (group B) com-

pared with that of intermittent aortic cross clamping (group A).

1. In group A, two dogs recovered spontaneous heart beat without using defibrillator and one case

was used defibrillator once.

In group B, four dogs recovered the spontaneous heart beat even

without defibrillator and in one animal the defibrillator was used three times.

2. There was no significant difference in serum electrolyte (Na‘, Ca“,

level was decreased in both group.

ClI) between group, but K*

3. The group A showed more increasing in serum LDH activity than group B.

4. The postoperative myocardial ATP level was 2.3520.10 uM/Gm. of wet weight in control group,
1.4620.16 UM/Gm. of wet weight in group A (60.2% of control group), and 1.80%0.14 uM/Gm.
of wet weight in group B (76.8% of control group).

It was seemed to suggest that cold cardioplegic solution might be more effective than intermittent

aortic cross clamping method.
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Table 1. Total priming solution.

Total priming volume 1,600 cc
Composition
1. Priming solution
potassium chloride 1.1 mEq/kg
sodium bicarbonate 1 mEq/kg

14.3mEq/500ml of W/B
1.25gm/500ml of W/B
1 gm/kg

300u/kg

and 3,000u/500ml of W/B

Hartmann’'s solution

3% Calcium chloride
Mannitol

Heparin

™~

Blood priming
ACD blood(Hematocrit 34%)

Table 2. Potassium cardioplegic solution.

Composition
Potassium chloride 25 mEq/L
Dextrose 2mEq/L
Sodium bicarbonate 11 mEq/L
Normal saline

pH 7.7~8.0
Osmorality 347 mOsm
Temperature 4°C
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Table 3. Homogenate preparation.

1) Take left ventricular muscle 5.0 gm.

2) Add 0.5N perchloric acid(cold) 10 ml

3) Homogenate.

4) Store at refrigerator for 2 hours(no cap)

5) Centrifuge at 3,000 r.p.m. for 5 min,

6) Pour supernant to another tube(A).

7) To precipitate add 0.5N perchloric acid
10ml! and mix.

8) Repeat 4),5),and 6) (C).

9) Repeat 7),4), 5) and 6) (C).

10) Adjust to pH 7.0 with 6 N KXOH.

11) Filter.
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Table 4. ATP measurement
1) Prepare 3 small centrifuge tubes each
homogenate.
1. A (complete system)
2. B (enzyme control)
3. C (sample system)

2)
homoge- 1/5M hexoki- 1/5M 1/8M
nate glucose nase Tris B. MgCl,
(1.0 ml) (0.1 ml) (0.3 ml) (0.3 ml) (0.1 ml)

A (0] 0 0 0 0

B H,0 (0] (] 0 (0]

C (6] 0 HO 0 Q

3) Incubation: time — 15 min.
4) After incubation,add 2.0 N perchloric acid
0.2 ml.
5) Centrifuge at 3,000 r.p.m for 10 min.
6) Take 1.2 ml supernant solution at another
tube
7) Add 1.0ml H,S0,4 1.2 ml and mix
8) Heat at boiling water bath for 15 min.
9) Cooling at room temperature.
10) Measure inorganic phosphate by Fiske
Subbarow method.
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Fig. 1. Change of Mean blood pressure.
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Table 5. Changes of Serum Electrolyte(mEq/
L)

Group A

Group B
Before op.After op. Before op.After op.
Na* 135.7+40.9% (38.3+6 141.040.6 139.740.7

K* 4.3+0.3 3.44+0.5 4.1+0.1 3.6+0.4
Ca*™ 5.0-+0.2 4.74+04 5.3+0.4 5.0+0.3
Cl’ 99.310.9 100.04+12 987+1.8 102.0+1.5

*mean + S.E. op.: operation,

4. ¥Y B0 HE

444, Fol SGOT,LDHe| ®f49 HEE o
Fol 4 v@ BAY 9k SGOTE +&o ulatel ¥z
254 F&Fol obbe 4o sloim. LDHE A
Fol4 $41 T4+ +4F 22 62z 4%
91, BEIAE 444 6225614 +2F 210
+4002 oot 44E valcl (£6).

Table 6. Changes of Serum Enzyme.

SGOT(R.F.unit) LDH{(Wroblewski
Group unit)
before op. after op. before op. after op.
A 32 +12% 91+ 16 74+ 32 322 + 62
L
B 39 +9 94 +25 61 +25 210+ 40

*mean* S.E. op.: operation.
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Fig. 2. Postoperative myocardial ATPccontent.
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