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ABSTRACT

It has been well known that cocaine administered either acutely or chronically in in

vitro or in vivo induce supersensitivity of adrenoceptors to catecholamines.  This study aimed at

investigation of the degree of supersensitivity of *1- and *2 -adrenoceptors, using the

responsiveness of isolated atria and trachea of chronic cocaine-treated guinea-pig to epinephrine and

salbutamol as the models of the study.

The thesis was divided into two parts. The first part was the studying on the

responsiveness of *1-and *2-adrenoceptors to epinephrine and salbutamol using isolated atria and

trachea. Guinea-pigs were treated with cocaine HCl 2.5 mg/kg, or 0.9% NaCl 1ml/kg, i.p., twice daily

for 14 days. Atria and trachea were isolated at 24 hr after cocaine cessation. The responses of isolated

atria were recorded as increase in rate and force of contraction and the relaxation of carbachol-

induced contraction of trachea to epinephrine and salbutamol. The concentration-response curves

were then constructed, [D]max50 and pD2 values of both drugs were determined.

The results showed that pD2 values, which indicate the responsiveness of atria and

trachea to exogenously administered epinephrine and salbutamol, of the cocaine-treated groups were

significantly higher than those of the control groups (p < 0.05). The [D]max50 ratios (control/cocaine-

treated), which indicate the degree of supersensitivity to epinephrine and salbutamol in atria and

trachea were  in the same range. The concentration-response curves of cocaine-treated groups were

shifted to the left by 7-13 folds compared to the control groups. Similarly, in the presence of
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propranolol, a nonselective β-adrenoceptor antagonist, the isolated guinea-pig atria and tracheas of

all cocaine-treated groups were still more sensitive to epinephrine than those of saline-treated groups.

The pA2 values of propranolol on the antagonism of positive inotropic, chronotropic, and tracheal

relaxation of epinephrine of chronic cocaine-treated groups (8.31-8.42) were significantly higher than

those of corresponding control groups (8.12-8.30) (p < 0.05). The results suggested that cocaine might

increase in the affinity of propranolol to both β-adrenoceptors.

In the second part, the responsiveness of β-adrenoceptors was not correlated with

cocaine levels in plasma, cardiac, and smooth muscle of tracheal tissues, after 24 hours of cocaine

cessation. The cocaine levels in plasma and tracheal smooth muscle determined by HPLC were 5.08

± 0.63 ng/ml and 2.80 ± 0.41 ng/g, respectively. Trendelenburge et al (1972) reported that the level

of cocaine that caused neuronal uptake of [
3
H]-norepinephrine in cat nictitating membrane was higher

than 10
-7
 M (30.34 ng/ml). Reiffenstein and Triggle (1974) reported that the concentration of cocaine

which could not block the uptake process of catecholamine were 3.3 x 10 
-7
- 3.3 x 10

-5
 M (100-1000

ng/ml). Since the plasma level of cocaine obtained in this study was much lower than those level

enable to block reuptake. Moreover, the supersensitivity to salbutamol in this study is unlikely to be

due to the presynaptic mechanism of cocaine because it is not a substrate for neuronal uptake. Thus

the observed supersensitivty to salbutamol is likely to be due to postsynaptic mechanism of cocaine.

The level of cocaine in atria and ventricle obtained in this study could not be correlated with those

determined by others.

It is proposed that the supersensitivity of cardiac *1- and tracheal *2-adrenoceptors

demonstrated in this study was due to postsynaptic mechanism. The supersensitivity occurred in the

atria might be due to increase in Ca
2+
 influx through L-type calcium channels or produce receptor or

post-receptor modification by cocaine as suggested by Premkumar (1999). However, the

supersensitivity in the trachea might be due to the inhibition of nonselective cation currents which

occurred with higher concentration of cocaine as suggested by Premkumar (1999). The inhibition

might reduce Ca
2+
 influx and potentiated the relaxing effects of epinephrine and salbutamol.


