(HERIX 2004:37:735-741

] atein 0

&YX Al gE AP XM Histidine-Tryptophan-Ketoglutarate
S| MZEY Ziof OjPt Hlul B

VEEES

sl - 3SR HNY - 0TS - RYM

L

Comparison of Myocardial Protective Effect between the Cold Blood Cardioplegia
and Histidine-Tryptophan-Ketoglutarate Solution

Deok Heon Lee, M.D.*, Nam Hee Park, M.D.*, Dong Yoon Keum, M.D.*
Sae Young Choi, M.D.*, Kwang Sook Lee, M.D.*, Young Sun Yoo, M.D.*

Background: Blood cardioplegia is known as an established cardioplegic solution during open heart surgery.
Recently, the Histidine-Tryptophan-Ketoglutarate (HTK) solution has been introduced as a cardioplegia in Korea. This
study was designed to compare the myocardial protective effect between the cold blood cardioplegia (CBC) and
HTK solution. Material and Method: Forty patients who underwent valve surgery or coronary artery bypass surgery
were randomly divided into CBC group (n=20) and HTK group (n=20). The perioperative hemodynamic and clinical
data were analyzed. The concentration of CK-MB, Troponin | and Lactate from coronary sinus and radial arterial
blood were compared for the evaluation of the myocardial damage. The postoperative serial CK-MB levels were
measured. Result: The characteristics of preoperative patients were similar in two groups. The hemodynamic para-
meters and postoperative clinical data were also similar between the two groups. There were no statistical
significances between the CBC and HTK group in the difference of biochemical markers: ACK-MB (15.3+26.0 vs
19.3+14.3), ATro-l (24+49 vs 20+220), Alac (1.6+1.0 vs 1.94+25). The serial CK-MB levels were not
significantly different between the two groups. Conclusion: These results suggested that the myocardial protective
effect of HTK solution was similar to cold blood cardioplegia during open heart surgery.

{Korean J Thorac Cardiovasc Surg 2004;37:735-741)
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Table 1. Composition of HTK solution (Custodiol® made by
Dr. F. Kohler Chemie GmbH, Germany)

Sodium Chloride (mmol/L) 15
Fotassium Chloride (mmol/L) 9
Fotassium hydrogen 2-Ketoglutarate (mmol/L)

Magnesium Chloride - 6H;0 (mmol/L) 4
Histidine - HCl H,O (mmol/L) 18
Histidine (mmol/L) 180
Tryptophan (mmol/L) 2
Mannitol (mmol/L) 30
Calcium Chloride (mmol/L) 0.015
pH 7.02~7.20
Osmolality (mosmol/kg) 310

# 1}

Z 40 9] 3172} = CBC group (n=20)ol| 4] 2}l 114,
o] 2k 9 o[ R L, HTK group (n=20)oll A& H#7} 149
oA 6% olAUTh(p=0.327). CBC group®] 7 the]&
59.0+7.94], HTK group< 54.2+10.34193,tHp=0.109). 37
2 F A2 CBC groupoll 4] 1.63+0.17 m’, HTK groupo] 4]
1.6720.19 m*o)¢th(p=0450). Z+ FollA FE& £mI
9 disdset X, BEEUes gl A=y
(Table 2).

g A Fol oA £ A, T7E ¥, € F 1494
A sk, dlz sk, TR, AW H7)eh A4
3, AdEAT RRoA F - Zholl fog Ao
© SKTable 3). € A ¢ $9 AxIs LA
CBC groupoll 4 & A A4 ArE82 574+125%0]
3% FE 5491107%8 g zolrb gllewp=
0.101), HTK groupell A= #HAA A5 ¢ A &
z 747} 53.1+£109%9}F 54.7+103% 2 o3t Xtol7} ¢l
ol thp=0.373).

T ol ARRAAZL AFF AFe] 2F3 A%
g uFollAe] CK-MB, troponin-l, Z&4e FX&=
Table 4of| A9} Zro] ZA =9l om, o] A2 He] WA
Wzt @ FEWAe ACK-MB, ATrol, ALacE A4k
slgdth AA A A CBC group®} HTK group?] ACK-MBE
5.9+83 pg/L9 13.0+13.9 pg/Lo] Q3 (p=0.056), A Tro-1:=
12418 pg/LS 21126 ug/l. (p=0.234), Alace —0.1+
0.6 mmol/L¥} —0.3£0.7 mmol/L (p=0.342)F RF <]t
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Table 2. Comparison of patients characteristics of CBC group
and HTK group

CBC group HTK group p-value
Sex(M/F) 11/9 14/6 0.327
Age (yr) 59.0+79 542+£103 0.109
BSA (m’) 1.63+£0.17 1.67+0.19 0.450
EF (%) 574%125 53.1+109 0.375
MVD (n) 6 7 -
AVD 1 3 -
MVD+AVD 1 0 -
CAD 11 10 -
CAD+MVD 1 0 -

BSA=Body surface area; EF=Ejection fraction; MVD=Mitral
valve disease; AVD=Aortic valve disease; CAD=Coronary artery
disease.

Table 3. Comparison of patient's hemodynamics of CBC
group and HTK group

Hemodynamics CBC HTK p-value
group group

BP (mmHg) Preop 119/63 114/64 0.556
Postop 122/68 114/65 0.673

POD#1 117/63 122/66 0.653

PAP (mmHg)  Preop 29/15 32/15 0.532
Postop 31/15 32/16 0.790

POD#1 30/16 3217 0.754

CVP (mmHg) Preop 8.1 7.7 0.954
Postop 8.5 95 0561

POD#1 10.0 108 0630

PCWP (mmHg) Preop 155 16.2 0.976
Postop 13.9 16.1 0.502

POD#1 15.6 164 0745

SVR Preop 1,361 1372 0.263
(dyne -s™'+  Postop 1,350 1,098 0.583
em™-m™%  POD#1 1,284 1,254 0.521
Cl Preop 3.0 26 0771
(L - min~" Postop 33 33 0.238
-m? POD#1 33 32 0.682

BP=Blood pressure; PAP=Pulmonary arterial pressure; CVP=
Central venous pressure; PCWP=Pulmonary capillary wedge pres-
sure; SVR=Systemic vascular resistance; CI=Cardiac index.
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Table 4. Biochemical markers for myocardial ischemia of
CBC group and HTK group

CBC group (n=20) HTK group (n=20)

CK-MB (pg/l)
preop Ao 22123 1.2+08
CS 8.1+82 1421143
postop Ao 10.1+6.4 6.0x£3.0
CS 2541275 254+155
Troponin I (zg/L)
preop Ao 03+04 0203
CS 1.6+1.8 23426
postop Ao 1.8x1.6 1.0£1.1
CS 43+55 3.0+27
Lactate (mmol/L)
preop Ao 43+13 42+10
Ccs 41+12 38+1.1
postop Ao 52+1.6 50+1.4
CS 7.0+1.6 69126

Ao=Aorta; CS=Coronary sinus.

Aok Gleh. ARF HF ACKMBE CBC groupst
HTK groupolld 1534260 ug/L9} 193+ 14.3 ug/LoI 4 1L,
ATro-1= CBC groupo]| 2.4+4.9 ug/L, HTK groupo] 2.0+
22 pg/lolglem, Alacy CBC groupd} HTK groupol A&
Z+7F 1.6+1.0 mmol/Le} 1.94+2.5 mmol/LE !]:_ AL I
E vl2olA fo3 xole gloidkFig 1). £ ¥ 6, 12,
24, BAA F TollA8 CK-MBE| F2l& F 7 Zholl
K18 Rol7t eithFig 2)

E A9 A7F 2 OIS 2D AHS CBC groupo]
126 £28%-37} 72+ 198, HTK group°] 126 +338-3} 73+24
Holglr}h A&t £ AR A2 CBC groupdl|4] 302
+1.6°C, HTK groupdl| 4]+ 30.7i1.6°Ci S5 A9k =
BF AT QuEel HE A AAEL AW WA=
CBC groupel|4] 4% o]gl i, HTK groupol| A& 7% 0 2 HTK
groupo] T Wgtoul BAIFo R {3t Aol At
F Tl B AdEle gen, & 3 AFEFT] o
ek 217+ CBC groupoll4] 7.416.14] 7k, HTK groupoll 4]
824881701, F¥A A °‘—’F9Jr AN L=
£ CBC group®} HTK groupell4] 247 2.8+104YL 3} 33+
259, 8742447 1187192 BF $94 xpol7t ¢l
) tHTable 5).

1 CBC group
EE HTK group

p=0.330
24 20

(|

ATro-l (ugl/L)
After reperfusin

p=0.597
16 19

4CK-MB (ug/L) Al actate (mmol/L)

Fig. 1. Comparison of coronary sinus-arterial CK-MB, troponin-1
and lactate concentration difference after reperfusion of CBC
group and HTK group. A=Concentration difference of coronary
sinus and radial arterial blood.
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Fig. 2. CK-MB level in postoperative 6, 12, 24, 48 hours.
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Table 5. Operative and postoperative data of CBC group and
HTK group

CBC group HTK group p-value
CPB (min) 126+ 28 126433 0.992
ACC (min) 7219 7324 0.893
BT (°C) 302+1.6 30.7+1.6 0.339
Defibrilation (n) 4 7 0.480
Extubation (hour) 74+6.1 8.2+8.8 0.739
ICU stay (day) 281104 33+25 0.440
Hospital stay (day) 8724 11.8+7.1 0.073

CPB=Cardiopulmonary bypass time; ACC=Aorta cross clamp;
BT=Body temperature.
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