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Development of methodology of evaluate drug dependence state in animals™
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By using all components available in Thailand, an electronic and electromecha-
nical system was developed to evaluate drug dependence state in animals. The study were
based on the general principles of operant conditioning in which behavior is controlled
by its consequences. In short, the animals could choose to press either of the two bars
in its cage, one under the green light and the other under the red light. Pressing the
bar when the green light was on activated the corresponding syringe driver that injected
5 ml of plain water into a container in the cage. To obtain 5 ml. of morphine solution,
the animal had to activate the bar under the red light when it was on. All bar pressing
and light events were feeded to the appropriate channels of a recorder for analysis. The
amount of fluid taken daily was calculated by the amcunt injected into the cage subtracted
by the amount remained in the container at the end of the day.

Five Macaque irus were trained to voluntarily choose between plain and morphine
water. These animals had previously been forced to take water or food mixed with varying
amount of morphine for a period of time. One animal chose morphine water only 2
weeks after it was forced to drink the drugged water (60 mg.% morphine hydrochloride
solution) by being deprived of any other supply. The amount of voluntary morphine
intake in this animal increased slowly over a period of 6 weeks before it stabilised.
Another animal regularly pressed the bar under the red light only after it had been fed
with food and/or water mixed with morphine for nearly 3 months. Some animals never
took morphine solution voluntarily at all even after it had been given a substantial amount
of the drug in food for 6 months, These animals died in the course of the experiments.

After chronic self administration, the dosage of daily voluntary morphine intake
remained stable in all animals whether a response was reinforced on the basis of the in-
crease in the number of responses emitted since the termination of the previous re-
inforcement (i.e. increased number of bar pressings/syringe movement) or on the basis
of increased concentration of morphine solution (ie. increased unit dose). Withdrawal
of morphine from food and water after chronic drug use revealed signs of physiological
and behavioral dysfunctions which conld be reversed by the drug.

Many possible indicators of drug dependence state in animals were discussed. In
is felt that no single or even combination of criteria satisfactorily and unequivocally
define psychological dependence state even though such a definition is needed to distinguish
between ‘drug use’ and ‘drug dependence’ in animals.
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