BAMER ARG E 18 4% £ 45 1995
Ewha Med ] Vol. 18, No. 4, 1995

— Abstract =

The Effect of Cardioplegic Solution on Coronary Artery

Soo Seung Choi
Department of Thoracic and Cardiovascular Surgery, Tongdaemoon Hospital and
Medical Research Institute, Ewha Womans University

During open heas: surgery, cardioplegic solution infusion is generally practiced to protect
myocardium. The main constituent of crystalloid cardioplegic solution to protect myocardium
is potassium. There are many studies of the effect of cardioplegic solution on myocardium, but
studies of the effect on coronary artery are few. To know the direct effect of the cardioplegic
solution on coronary artety, the isometric tension of rabbit coronary artery ring was measured
during perfusion of solutions. The results are as follows ;

Crystalloid cardioplegic solutions, Y-solution and S-solution, induced contraction of coronary
artery. High potassium Tyrode solution induced contraction of coronary artery. The isometric
tension of coronary artery increased as the potassium concentration of the solution increases.
Adenosine reduces potassium induced contraction of coronary artery in dose dependant mann-
er. Nicardipin almost completely and persistantly abolished potassium induced contraction.
Further study is needed to consider the feasibility of adding Adenosine in cardioplegic solutions.

KEY WORDS : Cardioplegic solutions - Coronary vessels.
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APAREE AF o 2kg BF(1.2~4.1kg)] FES]
(New Zealand white rabbit)9] 45 9& A8l

E719 A Hdo] d=EDBmg/kest S5 500unit/
kg& @7 HolA AT £ FEHE AUsie] A
FF FA] Est] AFE ST FEE AL
EA AAE ¥E AL 2zEM89d(phosphate
buffered normal Tyrode solution)s] H2%F 273}
o #dEae Fejst, EEE $AENE B Aok
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#12 (ring) & TEUE. olu) uigdide] /M &
2 fosigon), AAz ¥iig 2AZugddA
302 o4 17l (incubation)dle] AZtE W& £4& 3
3 BEAF, 5% wibtael 95%a4A2 Tokd
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Aoz gof HFZA EAF(FY 2k500me) FEE
712315t 2% 0mEqs] 2ZF EH(K30 §94) o=
F&& 2, 33 fEsld FurEe 2|7t AT
B A%s 44 sl9th. $48€ Two channel Gould
RS3200 physiograph®t Havard universal os-
cillograph® AH8-8193tt,

Working solution®] £4& NaCl 116mL, KCl 4.
5mM, CaCl2 15mM, NaHCO3 24mM, MgCl2
1mM, Glucose 5mM/L °lt}. ZF-gA4L KO(NaCl
120mM, KCl 0OmM, NaHCO3 24mM, Glucose 5mM,
CaCl2 1,5mM, MgC2 1.0mM)-&93 K100(NaCl
20mM, KCl 100mM, NaHCO3 24mM, CaCl2 1.
5mM, MgCl12 1.0mM, glucose 5mM)-&-¢4-& whEo] 2z}
719 Q3= 2EY = wet AT vjgo] HA 4
oAl AE-819t}. Adenosine, Nicardipin & 2+ g
2% F=7t G4 g4l ArAMEEIT AAX 4
< FEFF G2 g L8 A APAE A9
ALY Y-4AA e 24L& (Hartmann's solu-
tion 950ml, 8.4% NaHCO3 40ml, 20mEq KC! 10ml,
50% Dextrose 10ml, 20% Mannitol 25ml. 20% Al-
bumin 50ml E&Y) ojn] &3 Yo FEAUIA
AzgAeln, SHAAde] 24& 1L NaCl 4.8gm,
KCl 2.24gm, Dextrose bgm, Mannitol 10gm, So-
dium bicarbonate 2.25gm, water for injection 2| &0
o £ S ARAlA AEFA I
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Fig. 1. Effect of crystalloid cardioplegic solution on coronary artery. Y-solution and S-solution contract coronary artery,
comparing the effect of K30 solution on coronary artery. The contraction is reversible and disappears im-

mediately after wash out.
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Fig. 2. The effect of potassium concentration on potassium
induced coronary artery contraction. The isometric
tension increases as the potassium concentration of
the solution increases.

K30 K30

Adn 1 2 5 10 50 100mcM/L

Fig. 3. The effect of Adenosine{Adn) on potassium in-
duced coronary artery contration. Adenosine
reduces potassium induced contraction in dose de-
pendent manner.

=9l g2} S/ Fg. 3).

4. Adenosine 200pH/L2 AAAE F K022 52
NAE o) K002 A% £528 o N%AE 7AAALF
7+ IicH(Fig. 4).

5. Calcium Z2##¢! Nicardipin] =& A7 3%
K1009] oJ3F 32 90% °)% oAl sfgen, Ni-
cardipin®l]l 93 o|gEI= ALFHoY F Ade-
nosined| &% 594 Adonisine®] Z&3h= S
ZAgsi9j ot A Nicardipind] =58 #59e] 4

K30 K30

Adn800EM/L

Fig. 4. The effect of Adenosine on potassium induced coro-
nary artery contration. Pretreatment of Adenosine
reduced half of the isometric tension.

S e

K100 K100
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Fig. 5. The effect of nicardipin(Ncd) on potassium induced coronary artery contraction. Nicardipin abolishes po-
tassium induced contraction completely and persistantly. Once the coronary artery ring is exposed to Ni-
cardipin, contraction could not be induced even by high potassium solution.
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