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Effect of L-Arginine on Post-Ischemic Myocardial and
Vascular Stunning in Open-Chest Dogs

Chang Gyu Park, M.D., Young Hoon Kim, M.D., Hee Nam Park, M.D.,
Sang Chil Lee, M.D., Do Sun Yim, M.D., Seong Whan Han, M.D.,
Hong Seog Seo, M.D., Wan Ju Shim, M.D.,

Dong Ju Oh, M.D., Young Moo Ro, M.D.

Department of Internal Medicine, School of Medicine, Korea University, Seoul, Korea

Background : Although recent studies have demonstrated that infusion of L-arginine reduces
myocardial necrotic area during prolonged ischemia, its effects on transient postischemic myo-
cardial dysfunction(myocardial stunning) and microvascular dysfunction(vascular stunning) are
not well known. To investigate whether intravenous administration of L-arginine, physiological
nitric oxide(NO) precursor, during reperfusion would attenuate postischemic myocardial dys-
function and microvascular dysfunction, 15 open-chest dogs were studied.

Methods : In 15 pentobarbital anesthesized open-chest dogs, left circumflex coronary artery
was occluded for 20 minutes and was followed by a reperfusion for 60 minutes. L-Arginine
(30mg/kg)(L-arginine group, n=8) or saline(control group, n=7) was given intravenously by a
bolus 1 minute before reperfusion and was followed by a continuous infusion(10mg,/kg,/min)
for 30 minutes during reperfusion. Before coronary occlusion and 60 minutes after reperfusion,
coronary blood flow(CBF) and coronary vascular resistance(CVR) wre measured after in-
tracoronary injection of each of acetylcholine(0.01pg/kg) and adenosine(1.5pg/kg), and reac-
tive hyperemia with coronary occlusion(RH,,) for 20 seconds was measured. Myocardial seg-
ment thickening in the area of ischemia-reperfusion was measured using 2D-echocardiography.
The echocardiographic images were digitized and analyzed by cardiac image analyzer.

Results : The results obtained 60 minutes after reperfusion were as follows.

1) CBF was decreased by 41% in L-arginine group vs 30.1% in control group(p < 0.05) and
CVR was increased by 83.9% in L-arginine group vs 19.3% in control group after 60 minutes
of reperfusion, compared with pre-occlusion baseline values.
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2) Percent change of CBF was decreased in control group(acetylcholine by 25.8%, adenosine
by 29.2%, RH,, by 39.8%), while it was increased in L-arginine group(acetylcholine by 60%,
adenosine by 22%, RHa, by 26.7%). Percent change of CVR was increased in control group
(acetylcholine by 10.5%, adenosine by 6.9%, RH,, by 21%), but it was decreased in L-arginine

group(acetylcholine by 10%, adenosine by

6.6%, RH,, by 1.6%).

Increase of CBF and decrease of CVR were significant on acetylcholine and RH;, between

control group and L-arginine group.

3) Fraction of myocardial segment thickening was significantly decreased in L-arginine group
(by 80%) compared with control group(by 61.7%, p < 0.05).

Results : The finding that L-arginine depressed post-ischemic myocardial contractile function
suggests that systemic infusion of L-arginien has an unfavorable effect on myocardial stunning.
In contrast, the finding that L-arginine improved CBF and CVR with acetylcholine and ade-
nosine and reactive hyperemia indicates that L-arginine may exert a beneficial effect on vascular
stunning. These results suggest that L-arginine may have independent effects on myocardial

stunning and vascular stunning.

KEY WORDS : Stunning - L-arginine - Nitric oxide.
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Fig. 1. Experimental protocol.
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Table 1. Hemodynamic data

6050 EASH 0T SolstA 7 6‘}%4(p=0.019,

Fig. 2). #59 87 % Wa (ADF 60% 87 -
AR AR XI0E AEES 41+ 25,9

H]8], L-argininedol4 -30.1+33.82 o 74319
o 23k Aol = el tHp=0.52).

2) B X{gho| ws}

A#F 6029 e FFAFCVRI(HTEW/#
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CBF Change

p <0.05

mi/min D Basal

40 7 B8 Repso
35

30 7
25

20
15 7
10 1
54

0

Control

Baseline Reperfusion 60min L-arginine
HR(bpm) Fig. 2. Change of coronary blood flow(CBF) at baseline
Control 143 + 20 111 + 25 and reperfusion 60minutes in control group and L-
L-Arginine 155 + 15 105 + 21% arginine geoup.
MBP(mmHg)
Control 91 + 10 87+ 7 CVR Change  p <0.05
L-Arginine 95+ 18 88 + 14 5 -
R N T D Basal
MBP : mean blood pressure, *p < 0.05 vs baseline 4.5 1
| B repoo
Table 2. Coronary blood flow(CBF) and coronary vas- 354
cular resistance(CVR) at baseline and re- 34
perfusion 60 minutes 95 -
Baseline Rep 60 % Change® 24
CBF(ml/min) 1.5
Control 36+ 18 28460 -30.1+ 338 1
L-Arginine 39+ 10 23+ 13* -41.0+ 28.3 0'3 i
CVR Control L-arginine
0 +x 3+ 3+ 81. . .
Confrél 3021 3341 193 £ 817 Fig. 3. Change of coronary vascular resistance(CVR) at
L-Arginine 25+ 1 474+ 2* 835+ 685 baseline and reperfusion 60minutes in control

. (Rep60-Base)/Base x 100, * : p < 0.05 vs baseline

group and L-arginine group.
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Table 3. Percent change of peak coronary blood flow at
baseline and reperfusion 60 minutes(Rep60)

Baseline Rep60 p-value

Acetylcholine

Control 159 £ 105 118+ 68 0.24
L-Arginine 130 £ 57 208 + 131 0.1
Adenosine

Control 165+ 54 127+ 60 0.29
L-Arginine 181 + 87 221 +128 0.11
Reactive Hyperemia

Control 166 + 90 100 + 43 0.06
L-Arginine 202 + 89 256 £ 194* 0.51

~54+17%, W54 FFZ7L: -62+ 26%14 - 49
+19, p<0.05), L-arginineol s 2% ol o
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200 #ostA Zid" AS RATHp=0.034,
Table 4, Fig. 5).
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Table 4. Percent change of peak coronary vascular resis-
tance at baseline and reperfusion 60 minutes

Baseline Rep60 p-value

Aetylcholine

Control -57 13 -51+17 0.24

L-Arginine -52+11 -62+16 0.034
Adenosine

Control -58+12 -54+17 0.703

L-Arginine -61+£12 -65%10 0.103
Reactive Hyperemia

Control ~-62+26 -49+19 0.046

L-Arginine -64 +11 -65+16* 0.846

p-value : vs baseline, * : p=0.03 vs control

p-value : vs baseline, * : p=0.059 vs control Rep 60 : reperfusion 60 minutes
Control p=0.06 L-Arginine

;/(‘)’0 ) D Basal 2()?0 . D Basal

180 B8 Repso B8 Repoo

160+ 200

140 4
120 A 150 -
100

80 100 1

60

40 507

20

0 T T 0 T
Ach ADE RH20 Ach ADE RH20

Fig. 4. % change of peak CBF after acetylcholine, adenosine, reactive hyperemia in control group and in L-arginine

group.
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Control

Ach ADE Rh20

-101
~20
-30

— 40 -

|:] Basal
B Repso

p <0.05

L-Arginine

0 Ach ) ADE Rh20
=107
~207
-30
~40
-50
- 60 4
-70 D Basal

% p <0.05 B8 Repoo

Fig. 5 % change of peak CVR after acetylcholine, adenosine, reactive hyperemia in control group and in L-arginine

group.

Table 5. Systolic thichening fraction in the ischemic/re-
perfused region 20 minutes after coronary oc-
clusion and 60 minutes after reperfusion

Basal Rep60 % Change®
% Endocardial thickening
Control 69+ 19 26+ 1.1 608199
L-Arginine 161 + 24 48+ 84 747 +£298
% Total myocardial thickening
Control 913+ 149 354+ 209 61.7 +£19.8
L-Arginine  81.5 +33.1 166 + 11** 80.0 + 13.5*
*: p=0.052, ** : p < 0.01, vs control
@ : (Basal-Rep60)/Basal X 100

R R
T 14.9%°0 4 AwF

B ozl e #A] 91.3
60 35.4 £20.9%% st

60Ro 166+ 11%= A 7
05, Fig. 6a), A#F 6082 &
Abaseline) = HiE2T9] 61.7+
gininewol Al 80+ 13.5%%
Fig. 6b).

FaEReH (p <0.
E‘—’F% 2% (%
19.8%0l Hl&} L-ar-
ZAHAHp=0.052,

ot

Al 2

AT ASEEE A2 R AAEH R #9
Holk A9 FE7%0] MM 3EHE(posti-
schemic myocardial dysfunction) @& 19754
Heyndrickx™e]l ¢J3le] A& #&A=AE=d A o&

BhA [-arginineTe A 815+ 33 114 AafF ¢ TEAHANA 58 #FW HAHF ATRFA 347 o
% @ D Basal p <0.05 % )
100 7 80 7 p=0.052
90 S @ Rep60 701
80 60
70
60 - 50
50 - 40
40 - 30-
30 +
20 4 20
10 107
0 — 1 0
Control L-arginine Control L-Arg

Fig. 6. (a) : The change of myocardial thickening fraction, (b) : The dergree of % decrease myocardial thickening frac-
tion in control group and L-arginine group after reperfusion 60minutes.
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