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Canines and Porcins in Vivo
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Abstract Objective To observe the effect of ischemia and reperfusion on coronary endothelial
function in canines and reactivity of porcine coronary arteries to vasomotors in vivo. Methods After
being anaesthetized, animals were performed thoracotomy and pericardial cradle, then the left anterior
descending arteries (LADs) were dissected free from the adjacent tissues. The first diagonal branchs
of LADs in canines and the left circumflex arteries in porcins were catheterized. Canines but not
porcins were subjected to 30 minutes of regional ischemia of LAD followed by 60 minutes of
reperfusion. Percentage change from baseline LAD flow after acetylcholine and nitroglycerin injection
were used to evaluate endothelial-dependent and -independent relaxant function of coronary arteries
respectively. Results Acetylcholine made baseline average LAD flow in canines increase from
(17 £4)mL/min to (41 £12)mL/min( P <0.05), but these responses were blunted after ischemia

and reperfusion injury. Percentage increases of average LAD flow at 15 minutes during reperfusion
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were markedly less than that before ischemia (142 +54% wvs 87 £57%, P <0.05). In porcines,
the baseline average LAD flow decreased quickly from (21 +11) mL/min to (12 +8) mL/min at
(11 +3)s after acetylcholine infusion, which followed by an increase to (23 +13)mL/min at (42 +
10) s. However, nitroglycerin induced LADs relaxant showing baseline average LAD flow in canines
increased from (18 £5) mL/min to (40 +22) mL/min( P < 0.05). Similar reactivity happened in
porcins as well.  Conclusion Acetylcholine induced LADs in canines relaxant, which was blunted
after ischemia and reperfusion implying coronary endothelial dysfunction significantly. In LADs of
porcins, acetylcholine infusion evoked a biphasic response consisting of constriction followed by
vasodilation. However, nitroglycerin induced LADs relaxant both in canines and porcins.
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2.1

P> 0.05

Table 1 The changes of average heart rate, carotid flow and

aortic pressure in canines during experiment

Observed index

The time of ischemia

Heart rate Carotid flow Aortic pressure

and reperfusion (min~") (mL./min) (mmHe)
Before ischemia 158 £21 185 +38 96 +21
Reperfusion 15 min 153 £24 179 +28 95 +20
Reperfusion 30 min 157 £23 181 +17 100 16
Reperfusion 60 min 154 £25 181 + 14 97 +16

P> 0.05
2.2
1
P> 0.05
3
60 min
P <0.05 2
15 min

142% +54% vs 87% +57% P <0.05

P> 0.05 3
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Fig. 1 The changes of average LAD flow in a canine before
and after acetylcholine infusion
It showed the LAD flow increased after acetylcholine infusion;

gu: LAD flow volume; g.: Carotid flow volume; P.: Aortic pressure
2

Table 2 The changes of average LAD flow in canines before and

after vasomotor drugs infusion mL/min

The time of ischemia Vasomotor drugs infusion

and reperfusion  Before ACh After ACh Before NG After NG
Before ischemia 17 +4 41 £12 185 4022
Reperfusion 15 min 18 +8 33+15 188 3017
Reperfusion 30 min = 17 +6 3515 175 33+12
Reperfusion 60 min 16 £5 3179 175 279"
ACh: acetylcholine; NG: nitroglycerin

1) Compared with LAD flow after vasomotor drugs infusion before

ischemia P <0.05

3

Table 3 The percentage increases of average LAD flow in canines

before and after vasomotor drugs infusion %

The time of ischemia Vasomotor drugs infusion

and reperfusion After ACh After NG
Before ischemia 142 +54 111 £70
Reperfusion 15 min 87 £57 " 73 +74 Y
Reperfusion 30 min 117 £62 103 =68
Reperfusion 60 min 101 +48 73 £54

1) Compared with the percent increases of average LAD flow be-

fore vasomotor drugs infusion, P < 0.05
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2 1 LAD

Fig. 2 Changes of LAD intima in a canine under sceno-

graphical electron microscopy x6 000
Endothelial cell injury with complete detachment from the under-

lying sub-endothelium

2.4 3 1 LAD
Fig. 3 Changes of arteriole intima in a canine under scan-
ning electron microscopy x 1 000
“ " Endothelial cells swelling and shape changed
4
Table 4 The changes of hemodynamic indexes in porcines after acetylcholine infusion
Time from ACh  Heart rate Aotic pressure Average LAD Peak LAD
Observed indexes infusion (s) (min~") (mmHg) flow (mL/min) flow (mL/min)

Basic level 127 £25 92 £22 21 11 28 +16
LAD The time to tip 12 +£3
constriction Measure for index 128 +26 80+ 16 12+8" 16+10"
LAD The time to tip 42 £ 10
dilation Measure for index 117 £15 718" 23 +13 7 33+20 7
Duration of response of ACh > 156 £ 84

1) Compared with the basic level, P < 0.05; 2)Compared with the level measured at LAD constriction, P < 0. 05
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Fig. 4 The changes of average LAD flow in a porcine before [4 5]

and after acetylcholine infusion
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