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Effects of Verapamil in Cardioplegic Perfusates on
the Ischemic Myocardium in Isolated Rat Heart

Soo Cheol Kim, M.D.*, Kyu Seok Cho, M.D.*, Joo Chul Park, M.D.*, Seh Young Yoo, M.D.*

Using isolated rat heart preparations, we observed the protective effects of verapamil cardioplegia on
ischemic myocardial injury. Isolated rat hearts were subjected to global ischemia at 25C. Twenty four
isolated Sprague Dawley rat hearts underwent 30 minutes of the retrograde nonworking perfusion with
Krebs-Henseleit buffer solution followed by 25C cardioplegic solution (St. Thomas’ Hospital Cardioplegic
Solution) for 60 minutes. Before ischemic arrest, rat hearts were treated with cold cardioplegic solution in
control group (n=12) and cold cardioplegic solution with verapamil (1 mg/L) in experimental group {n=12).

After 60 minutes of ischemia, hemodynamic and biochemical parameters such as heart rate, left ven-
tricular pressure (LVP), +dp/dt max, coronary flow and creatinc phosphokinase (CPK) were measured be-
fore giving cardioplegia and 30 minutes after reperfusion. Verapamil group exhibited greater recovery of
heart rate, LVP, +dp/dt max, coronary flow and CPK than control group(p < 0.05).

(Korean J Thorac Cardiovasc Surg 1997;30:119-24)
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2. Myocardial protection
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Table 1. Composition of the Krebs-Henseleit Buffer Solution
Composition Concentration (mM/L)
NaCl 120.0
NaHCO:s 250
KH:2POs 1.2
KCl 4.7
MgSO4 1.2
CaClz 2.5
Glucose 11.1

o} 2 Ehs ashe A BAHRNY.
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Table 2. Composition of modified St. Thomas' Hospital Car-
dioplegic Solution

Composition Concentration
Sodium chloride 110.0 mM/L
Potassium chloride 16.0 mM/L
Magnesium chlioride 16.0 mM/L
Calcium chloride 1.2 mM/L
Sodium bicarbonate 10.0 mM/L
Procaine 0.05 mM/L
Sodium heparin 1000 U/l
Human serum albumin 12.5 gl

324mOsm/kg of H:0; pH 7.8
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4712 qt8 5~ 10mmHg R % 3}91 ). Latex balloon
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Table 3. Changes of heart rate (/min)

Pre-ischemic  Post-ischemic Recovery rate (%)

Control 207.42+9.32  153.00 +8.99 73.73 +1.22*
Verapamil  201.83 £9.60 179.67 +£9.36 89.00 + 1.01*
*p <0.05

Table 4. Changes of left ventricular pressure (mmHg)

Pre-ischemic  Post-ischemic Recovery rate (%)
Control 51.08 +4.93 26.92 +4.52 52.38 + 4.41*
Verapamil 40.58 +£3.73 29.08 £ 4.46 71.38 + 5.82*
*p <0.05

A 1.0gm(e. of dry weight of the heart)2 2 543}
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Al S84 AAAF F 7 EF IAAEE
A AR A Aol vl Fastg ot BAAE % A
ol7} gldlom, & o AlubEa 3 E-& A9 A4
AAarg Bogk g 2Fo] 73.73 + 1.22%0lg e} A&
2] Al A Aol Verapamild H7}5F A TN A= 89.00
+ 1.01% % YehtA] Verapamil Fof oA §-93H4 =
gkt} (Table 3).

2 ZHAAet

T 25 S8 AAAF 71 A K w8 HA4 A kel
A tha Zradd Beou 727 el glled, 35
oA A& AAA AL FoIq g2 To] 52.38 &
441% )1 et 229 AAA Yo Verapamils H7}gF
A Tl A= 71.38 + 5.82% 2 vFe}tbA] Verapamil 5o
ol A §-2] 844 =9k} (Table 4).
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Table 5. Changes of +dp/dt max (mmHg/sec)

Pre-ischemic  Post-ischemic Recovery rate (%)
Control 955.83 +60.26 724.92+62.77 7575+ 1.88*
Verapamil ~ 969. 58 + 72 27 826 67 +61. 24 85.30 + 2 96"
*p <0.05

Table 6. Changes of coronary flow (ml/min/g)

Pre-ischemic ~ Post-ischemic Recovery rate (%)
Control 38.17 + 4.49 24.75 + 4.65 64.37 + 4.87*
Verapamil 3542 + 4.46 3292 +4.19 92.93 + 1.34*
*p <0.05

Table 7. Changes of creatine phosphokinase (TU/min/g)

Pre-ischemic  Post-ischemic  Recovery rate
Control 876 £ 1.12 36.33 + 5.21 414 +0.13*
Verapamll 8.57 £ 1.05 21. 75 + 4 97 251 +0. 30"
*p<0.05

3. ZtAl A %3 (+dp/dt max)

A2 23 2| FE +dp/dt maxE S48+ 3
YA ARAZE F - BF 7] A A6 wsl +dp/dt max7}
Zraslg 2ot 3| B-gol A A2 AA A A uhs Foi
WETol 7575+ 1.88%c)d ot 229 Al x| Ao
Verapamil&  #H7IgF ATl 8530+ 2.96% =
Verapamil 5J370] f-¢] 314 94t} (Table 5).
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HEAQ AAAF F T ZF Fastd ot 884
Ao ARAYNE Fofqt ) F270] 64.37 + 4.87%°]
Aot 222 AR o Verapamils 713 A& Tl
A= 92,93 +1.34% 2 Verapamil ool EAA LR
F218HA 3E3keh(Table 6).
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5. Creatine phosphokinase (CPK)

A9 &4 AES Bdshe A A X BFY
BFYe] CPKAL H¥AH ARAE F T 2F Z7hs
dort E7hgel sloME ALo] AAA YIS Folg
o) ZFo] 4.14+0.130)0 21t 422 Al Yol Vera-
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pamilS A7} AFFAA= 2.51 £ 03025 Verapamil
= o] 2ol Hld FostAl kel (Table 7).
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