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Activation of Cannabinoid Receptors Decreases
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We studied the possibility of decreasing the area of ischemic necrosis during myocardial
infarction with HU-210, a selective cannabinoid receptor agonist. Activation of cannabinoid
receptors with HU-210 had practically no effect on collateral blood flow in the myocardium,
but considerably decreased the area of necrosis. There results indicate that cannabinoid
receptor agonist HU-210 possesses cardioprotective activity and delays the formation of
necrotic zones during coronary occlusion and reperfusion.
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Endogenous cannabinoids (CB) are a new class of
endogenous biologically active substances posses-
sing cardiovascular activity [5,6]. These CB recep-
tor agonists affect the autonomic nervous system
[7,13], which probably contributes to their influ-
ence on myocardial activity. However, the presen-
ce of specific CB receptors in the myocardium [6]
suggests that these substances can directly modulate
cardiac activity. CB receptors are coupled via G
proteins with intracellular signaling systems [4,10].
CB inhibits cAMP synthesis in the myocardium [8];
interestingly, similar effect is produced by propra-
nolol that decreases the area of myocardial infarc-
tion. Our previous studies showed that the CB re-
ceptor agonist HU-210 (50 µg/kg, intravenously) pos-
sesses pronounced antiarrhythmic properties during
epinephrine-induced arrhythmias, which indicates
that antiadrenergic activity of this CB is high and
comparable with that of propranolol [2]. We hypo-
thesized that CB receptor agonists have cardiopro-
tective activity.

Here we studied whether the activation of CB
receptors can decrease the area of myocardial ische-
mic necrosis.

MATERIALS AND METHODS

Experiments were performed on male Wistar rats
weighing 250-300 g. Myocardial infarction was in-
duced by 45-min ischemia and 120-min reperfusion
under barbamyl anesthesia (60 mg/kg intravenously
at 30-min intervals) [11]. Artificial ventilation with
atmospheric air was performed using a RO-2 de-
vice. After 120-min reperfusion the coronary artery
was ligated. Staining agent Patent violent blue (Sig-
ma) was injected intravenously to visualize non-
ischemic regions and zone of hypoperfusion (risk
zone). The heart was dissected, ventricles were
separated from atria, and 5-6 cross-sections (2 mm)
were prepared. The risk zone was separated from
nonischemic regions and incubated with 0.1% nitro-
blue tetrazolium (Sigma) in phosphate buffer (pH
7.4) at 37oC for 15 min. The zone of myocardial in-
farction was separated from the risk zone (hypoper-
fusion) using a binocular lens and weighted [11].

The selective CB receptor agonist HU-210,
(6aR)-trans-3-(1,1-dimethylheptyl)-6a,7,10,10a-tetra-
hydro-1-hydroxy-6,6-dimethyl-6H-dibenzo[b,d]py-

Bulletin of Experimental Biology and Medicine, No. 2, 2002 GENERAL PATHOLOGY AND PATHOLOGICAL PHYSIOLOGY



126

ran-9-methanol, was synthesized at the Tocris Co-
okson Company [10]. The preparation was dissol-
ved ex tempore in a mixture of Cremophore EL
(Sigma), 96% ethanol, and 0.9% NaCl (ratio 1:1:18)
and administered in a dose of 50 µg/kg 15 min
before coronary artery ligation. The scheme of
treatment and doses of the CB receptor agonist and
solvent were selected taking into account published
data on antiarrhythmic activity of preparations [2].
Control animals were intravenously injected with
the solvent before coronary occlusion.

The results were analyzed by Student�s t test.

RESULTS

In control rats with myocardial infarction the zone
of hypoperfusion constituted about 50% of left ven-
tricle weight. This region was not oxygenated du-
ring coronary occlusion (Table 1). In animals re-
ceiving HU-210, the hypoperfused area did not dif-
fer from the control, which indicates that activation
of CB receptors had no effect on collateral blood
flow in the myocardium. However, the absolute
and relative weights of the necrotic zone in rats
injected with HU-210 were lower than in control
animals (Table 1).

Our results show that the selective CB receptor
agonist HU-210 produced a cardioprotective effect.
In our experiments HU-210 was injected in low
doses (50 µg/kg), which suggests that cardioprotec-
tive activity of this preparation is receptor-depen-
dent and not associated with nonspecific membra-
ne-stabilizing effects. HU-210 is the agonist of CB1
and CB2 receptors [9]. It remains unclear, which
type of receptors mediates the effect of this prepa-
ration. CB1 receptors are localized in the central
nervous system. CB2 receptors are present in peri-
pheral organ and tissues, including the myocar-
dium [6]. Our previous studies showed that peri-
pheral, but not central administration of this can-
nabinoid produces an antiarrhythmic effect during
epinephrine-induced arrhythmias [2]. Antiarrhyth-
mic activity of HU-210 during coronary occlusion
and reperfusion is related to activation of peripheral
CB2 receptors [1]. Vagotomy and chemical sym-
pathectomy do not abolish the cardiovascular effect
of this preparation [14]. These data suggest that the
protective effect of HU-210 is not realized via the
autonomic nervous system. Cardioprotective activity
of the preparation is probably associated with activa-
tion of peripheral CB2 receptors. The type of recep-
tors and mechanisms underlying cardioprotective
activity of HU-210 require further investigations.
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TABLE 1. Effect of Pretreatment with HU-210 (50 µg/kg) on
the Area of Myocardial Infarction in Rats (M±m)

Parameter

Weight of the left
ventricle, g 0.556±0.021 0.503±0.017

Weight of perfusion
zone, g 0.290±0.016 0.236±0.011

Weight of hypoperfused
zone, g 0.265±0.009 0.244±0.008

Weight of necrotic
zone, g 0.141±0.007 0.111±0.006*

Necrotic zone/hypo-
perfusion zone, % 53.21±2.16 45.49±2.76**

Note. *p<0.01 and **p<0.05 compared to the control.

HU-210Control
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