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—Abstract—

An Experimental Study on the Myocardial Protection
Effect of the Steroid Mixed Cardioplegic Solution

Yoo Si Won, M.D_*, Chio Hyung Ho, M.D.*, Chang Jeong Soo, M.D.*,
Lee Chong Kook, M.D **

The increasing use of cardioplegic solution for the reduction of ischemic tissue injury requires that
all cardioplegic solution be carefully assessed for any protective or damaging properties. This study
describes functional assessment of the efficiency of sterjod in cardioplegic solution by using a Langen-
dorff’s perfusion model.

Isolated rat heart were subject to a 2 minute period of coronary infusion with the steriod mixed cold
cardiplegic solution immediately before and also at the midpoint of a 60 minutes period of hypothermic
(10+1C) ischemic arrest.

The result of this study were as follows:

1. Spontaneous heart beat after ischemic arrest occured 14 second later Langendorff’s reperfusion in
the steriod mixed Young & GIK group and 16 second later in the control group. (Young & GIK
without steriod) A good recovery state of spontaneous heart beat was shown in both groups.

2. The percentage of recoveries of heart rate during the 30 minute after postischemic Langendorff’s
reperfusion was; at first 5 minute 106.312.7% (P<0.,05) in the steriod mixed Young & GIK group.
This percentage of recovery of steriol mixed Young & GIK group was significantly greater than the
control group during the first 5 minute course,

3. The percentage of recovery of coronary flow during the 30 minute after postischemic Langendorff’s
reperfusion was; at first 5 minute 101+8.2% in the steriod mixed Young & GIK group.

This percentage of recovery of the steriod mixed Young & GIK group was not significantly than the

control group during the first 5 minute,
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Fig. 1-a. Modified langenderff’s perfusion model.
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The 1at heart was cannulated via aorta and maintained in a thermostatically collected chamber (Heart
chamber). The perfusion in flujd returned via roller pump from the reservoir to the aortic reservoir,
The coronary perfusate exited into the heart chamber and was collected for measurement of coronary
flow rate. EKG and aortic pressure were mornitored by EKG lead and a pressure tranducer. Infusion

of cardioplegic solution was achieved via injection cap above the aortic cannula.
T, opened and perfusion fluid entered the heart via the aorta from the aortic reservoir.

perfusion.

In Langendorff’s

located 100cm above the heart. The entire apparatus was thermostatically maintained by water jackec-
ting disposable heat exchanger and coil chamber at the temperature required for the studies.
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AT M gy & do] ¢ =G ALFA A5
Fo] A g Aol W3t /b9 & A -ESe H4 A
H5de 348 FHe] F94AE (dicrotic notch)
£ P A4 ¢EHITAH B d& AR
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A8lA stz o] 1/4 Tygon tubeg ©]
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Fig. 1. Photography of modified Langendorff’s
perfusion model.
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Table I. The composition of modified Krebs-Henseleit
bicarbonate buffer solution

Components mM/L
NaCl 118.0
KCi 4.7
CaCl,2H,0 2.5
MgSo, 7H, O 1.2
KH, PO, 1.2
Na-EDTA 0.5
NaHCO, 25.0
Glucose 11.1

o] FFofol 95:59 v ER 4kAet RHAWtEE EF
Zqgte2M pH 7.4 ¥ PO, 500mmHg ©| 42+ PCO,
32+2mmHg A =& +A A7z AFRe 257 37T
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Cardioplegic solution infusion

Fig. 2. Times in parentheses indicate total time from initiation of perfusion.

LP Langendorff’s perfusion.

Table II. The composition of cardioplegic solution

I-Group
a. Young’s solution

K;C,H;0,-H,0 8.00 413
MgSO, -7H, 0 24.6 98.4 PH 6.68
NaCl 9.00 1543 Osmorality
460mQOsm/L
b. GIK solution
Glucose 50.00 277.5
KCL 1.60 21.3 PH 7.56
NaHCO, 0.70 8.3 Osmorality
NaCl 0.03 0.5 334mOsm/L
Regular insuline 20 Unit
1I-Group
a. GIK solution
Glucose 50.00 277.5 PH 7.56
KC1 1.60 21.3 Osmorality
NaHCO, 0.70 8.3 334mOsm/L
NaCl 0.03 0.5
Regular insuline 20 Unit
B-methasone 0.10
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% on steroid Y7FFL A SEAE 106,3+2,T%2
A fel@ NBEE Holk whw ( P0.05) 10%,20%,
302A A4 Folgt A7F ALeh( Table 1.

2. LURY
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3l ml/min/gram dry weight 2 A3} oo 2734
o Y zAE §93 A7 Yo ischemic arrestd-La-

Table III. Recovery of heart rate after 60 minutes of ischemia at 1021°C

Con/tm.l ) Postischemic recovery phase
Infusate (beat/min
15’ 5 10’ 20’ 30'

Control 282%12 27617 259+12 236%15 221%16

Group - (97.9£2.5) (88.714 .4) (83.71£5.3) (78.415.8)
Steroid mixed 285418 303.6%7 275%13 25916 24318
GIK Group - (106.3%2.7) (96.5%4.8) (90.8%5.8) (85.3%6.3)
*p<0.05

Heart were subjected to 60 minutes of ischemic arrest with hypothermia (10i1°C). Control data was
obtained from 15 minutes value of preischemic Langendorff’s perfusion. The postischemic recovery
value of were obtained 5, 10, 20, and 30 minutes during the positi-schemic Langendorff’s reperfusion.
Value within parenthesis is meant a percentage of recovery of the preschemic control value.

Values for all groups are the mean of six hearts and SEM is indicated.

Table IV. Recovery of coronary flow after 60 minutes of ischemia at 10%1 °c.

Control
Infusage (ml/min/ Postichemic recovery time

gm. dry wt.

15’ 5 10’ 20' 30'

Control 74.945.4 66.814.3 594175 57.2%8 53.4%8.0
Group (89.2%5.5) (79.318.2) (76.439.6) (71.349.0)
Steroid mixed 73.8%5.3 74.4%6.1 66.718.3 63.318.9 59.4%6.1
GIK Group (101%8.2) (90.4+11.2) (85.8%12.1) (80.5%8.2)

Heart were subjected to 60 minutes of ischemic arrest with hypothermia (1011°C). Control data was
obtained from 15 minutes value of preischemic Langendorff’s perfusion. The postischemic recovery
value of were obtained §, 10, 20, and 30 minutes during the postischemic Langendorff’s reperfusion,
Value within parenthesis is mean a percentage of recovery of the preischemic control vajue. Values for
all groups are the mean of six hearts and SEM is indicated.
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