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Changes in Hemodynamics and Local Myocardial Perfusion in the Acute Phase of Coronary
Reperfusion by Using Nicardipine in Korean Mongrel Dogs

Hyang Rim Lee, M.D., Won Ho Sin, M.D., Young Ho Jang, M.D., Ae Ra Kim, M.D.
Jin Mo Kim, M.D., Jae Kyu Cheun, M.D., Hee Koo Yoo, M.D.,* and Yoon Nyun Kim, M.D.Jr

Department of Anesthesiology, School of Medicine, Keimyung University, Daegu, Korea,
*Department of Anesthesiology, College of Medicine, Hanyang University, Seoul, Korea and
' Department of Internal Medicine, School of Medicine, Keimyung University, Daegu, Korea

Background: The measurement of perfusion is very important to understanding the physiology in
the ischemic and reperfused tissue. However, no studies have been reported using a beating heart with
a real time-continuous perfusion measurement system (QFIowTM4OO) to check local tissue perfusion so
far. In this study, the changes in hemodynamics and local myocardial perfusion (LMP) after coronary
reperfusion with nicardipine (a calcium channel blocker) administration were evaluated.

Methods: A total of 10 mongrel dogs were divided into two groups; group I (control group, n =
5), group II (nicardipine group, n = 5). After femoral arterial, pulmonary arterial and left ventricular cathe-
terization, a left thoracotomy was performed. Next, the left anterior descending coronary artery (LAD) was
exposed, and a thermal diffusion microprobe was inserted in the myocardium to measure LMP.

Results: In group II, blood pressure and systemic vascular resistance after LAD reperfusion were
significantly decreased compared to group I. Cardiac output and stroke volume were more rapidly
increased in group II, while left ventricular stroke work was decreased in group II. In group I, the
LMP after LAD reperfusion did not recover to the baseline level, but the LMP did recover 20 minutes
after LAD reperfusion and was increased more compared to the baseline level at 30 minutes after LAD
reperfusion in group II. There were no significant differences in dP/dt between the two groups.

Conclusions: We found that the LMP did not recover to the baseline level in the early state of LAD
reperfusion; however, nicardipine administration increased the LMP after the early reperfusion period.
Cardiac output and stroke volume were also more rapidly increased when nicardipine was administrated.
(Korean J Anesthesiol 2002; 42: 355~ 367)
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Table 1. Hemodynamic Changes According to the Left Anterior Descending Coronary Artery Reperfusion in Dogs

Time after LAD reperfusion (min)

Baseline LAD occlusion

10 20 30

HR  Group 1 1146 + 117 1184 + 117 1136 + 103 1140 + 14.6 1142 + 16.0
Group 2 1188 = 7.0 1202 + 7.5 1166 + 82  119.6 + 82 118.8 + 7.0

SBP  Group 1  121.8 + 72 1208 * 7.9 1244 + 73 1220 * 4.1 1160 + 6.0*
Group 2 1140 * 6.0 1164 + 0.5 1028 +1 62 812 + 7.5% 80.4 + 8.5+

MAP  Group 1 945 + 6.0 920 + 5.7 94.7 + 53 928 + 5.5 90.4 + 7.0%
Group 2 89.5 + 4.1 925 + 2.4 80.8 £1 43  60.1 + 5.4* 59.9 + 5.3+

DBP  Group 1 80.8 + 7.9 776 * 65 798 £ 73 782 + 82 73.6 £ 9.2%
Group 2 773 + 39 80.5 + 3.3 69.8 +1 47 503 + 5.3+ 50.3 + 4.8+

PAWP Group | 92 + 18 122 + 29 140 + 6.0 156 + 6.5% 160 + 8.9
Group 2 104 + 1.1 124 + 25 134 + 39% 132 * 36 13.4 + 32%

CVP  Group 1 62 + 18 6.8 + 22 74 + 47 11.8 + 5.2% 124 + 6.4%
Group 2 6.4 £ 1.1 74 £ 15 94 + 39 9.4 + 32% 9.4 + 3%

CO  Group 1 19 = 05 20 £ 03 2.1 %05 22 03 23 £ 0.4%
Group 2 2.1 £ 05 24 + 06 2.8 + 0.6% 2.8 + 0.7* 2.8 + 0.8*

SV Group 1 17.1 + 45 172 + 35 192 + 5.3 20.0 = 43% 209 * 5.0%
Group 2 17.8 + 3.9 202 + 4.1 243 £ 49% 230 £ 5.5% 238 * 63%

SVR  Group 1 3782 + 718 3444 + 553 3399 + 729 2925 + 357* 2689 + 314*
Group 2 3322 + 874 2023 + 718 2125 + 676" 1573 = 520%" 1542 + 518+

LVSW Group 1 192 + 6.3 188 + 4.1 214 + 7.1 213 + 6.0 216 £ 78
Group 2 19.1 + 42 221 + 46 219 + 42% 145 + 2.9% 148 + 3.3+

CPP  Group 1 81.0 + 9.0 714 + 94 794 + 73 74.0 + 9.8% 724 + 9.9%
Group 2 734 + 57 74.6 £ 4.7 710 £ 213 47.6 £ 7.4% 50.0 = 9.2+

Values are mean
coronary artery, HR: heart rate (beats/min), SBP: systolic blood pressure (mmHg), MAP: mean arterial pressure
(mmHg), DBP: diastolic blood pressure (mmHg), PAWP: pulmonary artery wedge pressure, CVP: central venous
pressure, CO: cardiac output (L/min), SV: stroke volume (ml/beat), SVR: systemic vascular resistance (dynes * sec *
cm's), LVSW: left ventricular stroke work (g *m - beat'l), CPP: coronary perfusion pressure (mmHg). *P < 0.05
compared to baseline, "P < 005 significantly differences between two groups at each time.

SD. Group 1: control group, Group 2: nicardipine group, LAD: left anterior descending
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Fig. 2. Changes in heart rate (HR) according to the left
anterior descending coronary artery (LAD) reperfusion in
dogs. Group 1: control group, Group 2: nicardipine group.
There was no statistically difference between the two
groups.
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Fig. 3. Changes in blood pressure according to the left
anterior descending coronary artery (LAD) reperfusion in
dogs. Group 1: control group, Group 2: nicardipine group.
SBP: systolic blood pressure, MAP: mean arterial pres-
sure, DBP: diastolic blood pressure. *P < 0.05 compared
to baseline, "P < 005 compared to group 1 at each time.



360 cHgknbF A Al 420 A3 E 2002

30~ —o— Group 1
25 - —e— Group 2
. 201
% *
g 15 - .
= 101
S s
£
O T T T T 1
307 —o— Group 1
25 —e— Group 2
20
)
% 151 N ,,
£ 10 .
*
S 54
()
Baseline LAD =~ 10 = 20 = 30

ligation Time after LAD

reperfusion (min)

Fig. 4. Changes in pulmonary artery wedge pressure
(PAWP) and central venous pressure (CVP) according to
the left anterior descending coronary artery (LAD)
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Fig. 5. Changes in cardiac output (CO) according to the
left anterior descending coronary artery (LAD) reperfusion
in dogs. Group 1: control group, Group 2: nicardipine
group. *P < 0.05 compared to baseline, P < 005
compared to group 1 at each time.
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Fig. 6. Changes in stroke volume (SV) according to the
left anterior descending coronary artery (LAD) reperfusion
in dogs. Group 1: control group, Group 2: nicardipine
group. *P < 0.05 compared to baseline, P < 005
compared to group 1 at each time.
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Fig. 7. Changes in systemic vascular resistance (SVR)
according to the left anterior descending coronary artery
(LAD) reperfusion in dogs. Group 1: control group, Group
2: nicardipine group. *P < 0.05 compared to baseline, "p
< 0.05 compared to group 1 at each time.
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Fig. 9. Changes in coronary perfusion pressure (CPP)
according to the left anterior descending coronary artery
(LAD) reperfusion in dogs. Group 1: control group, Group
2: nicardipine group. *P < 0.05 compared to baseline, 'p
< 0.05 compared to group 1 at each time.

Table 2. Changes in Left Anterior Descending Coronary Artery Blood Flow and Local Myocardial Perfusion Ac-

cording to the Reperfusion in Dogs

Time after LAD reperfusion (min)

Baseline LAD occlusion
10 20 30

Blood flow (ml/min)

Group 1 17.5 £ 6.7 0 66.2 £ 13.4% 358 £ 9.3* 255 £ 6.7

Group 2 184 £ 7.3 0 64.5 + 11.6* 304 + 8.7 249 + 5.8*
P-myocardium (ml/100 g/min)

Group 1 52.0 + 18.3 18.4 + 17.0* 38.5 + 232 272 + 17.4* 36.2 + 17.2*

Group 2 49.6 £ 29 234 = 4.0% 30.6 = 5.3* 49.1 + 7.9" 70.0 + 7.1%"

Values are mean = SD. LAD: left anterior descending coronary artery, P-myocardium: local myocardial perfusion
measured by QFlow 400 perfusion measurement system. There was no statistically difference in blood flow change
between the two groups. *P < 0.05 compared to baseline, P < 005 significantly differences between two groups

at each time.
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Table 3. Changes in Maximal and Minimal dP/dt According to the Left Anterior Descending Coronary Artery Re-

perfusion in Dogs

Time after LAD reperfusion (min)

Baseline LAD occlusion
10 20 30
Maximal dP/dt (mmHg/sec)
Group 1 2108 + 389 1840 + 118 1943 + 595 1841 + 315 1972 + 368
Group 2 2541 + 733 2214 + 162 2244 + 324 2023 + 312 2176 + 876
Minimal dP/dt (mmHg/sec)
Group 1 -1691 + 410 -1326 £ 96  -1623 + 254 -1844 * 341 -1793 + 121
Group 2 -1742 £ 974 -1411 = 505 -1912 + 409 -1377 + 144 -1496 + 409

Values are mean *
the two groups.
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Fig. 10. Changes in local myocardial perfusion according
to the left anterior descending coronary artery (LAD)
reperfusion in dogs. Group 1: control group, Group 2:
nicardipine group. *P < 0.05 compared to baseline, "p
< 0.05 compared to group 1 at each time.
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Late means 30 minutes after reperfusion.

SVR: systemic vascular resistance, CPP: coronary perfusion pressure, SV: stroke volume, CO: cardiac

output, HR: heart rate.
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