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PREFACE

Historically, few other drugs of abuse have provoked more controversy
than cannabis. Cannabis use appears to have originated in Central Asia, and
has a long history reported to date back centuries before the birth of Christ
(for review see Fankhauser, 2002). It is not only one of the oldest medicinal
plants known, but is considered an innocuous drug of leisure in most countries
(ElSohly, 2002). Whilst use of cannabis has been reported to have a number
of positive recreational (Health Council of the Netherlands: Standing
Committee on Medicine, 1996) and health benefits (Joy, Watson, & Benson,
1999), negative psychological and physiological symptoms have also been
reported (for review see Hall, Solowij, & Lemon, 1994).

The following research confirms that there are a number of negative
effects associated with cannabis exposure. However, the author wishes to
put these findings in perspective--In the author's mind, it is unclear as to
whether cannabis use should be legalised or retain its illegal status. The
exploration of this question is beyond the scope of the current research. It is
clear however, that cannabis has attracted “bad press” in a historical sense.

The onset of this situation primarily occurred in 1937, when cannabis
attracted an illicit status when the "Marihuana Tax Act" was passed by the
United States of America Congress at the insistence of Harry Anslinger, then
the Commissioner of the Federal Bureau of Narcotics (Goode, 1970).
Interestingly, this is the same year in which Anslinger published an article
titled: “Marijuana- Assassin of Youth” (Anslinger 1937), which portrayed
cannabis as a drug responsible for inducing murders, suicides, and homicidal

behaviour. At the point of publication, no experimental evidence to support



these accusations existed, and to this day, such claims remain unsupported.
According to the legislators, a major reason drugs are criminalised and the
cost of policing and legislating justified, is to curb violent behaviour. The
irony of this situation is that the drug most likely to induce aggressive
behaviour is legally available and sold by the state for profit (Hoaken &

Stewart, 2003).
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Movie Poster of the 1937 movie: “Marijuana- Assassin of Youth”— based on article by H.J.
Anslinger, the U.S. Commissioner of Narcotics (first published in The American Magazine,
July 1937).
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ABSTRACT

There is mounting evidence that chronic cannabis use might result in lasting
neurobehavioural changes, although it remains unclear whether vulnerability
diminishes with age. The current research examined the effects of
cannabinoid exposure at salient developmental ages, namely, perinatal,
adolescent, and young adult ages. The first study in the thesis assessed the
effects of perinatal THC [(-)-A°-tetrahydrocannabinol] exposure on learning.
Twelve male Wistar rat pups were treated daily with THC (5 mg/kg, s.c.) orits
vehicle between postnatal days (PND) 4 and 14. Rats were subsequently
tested drug-free during young adulthood (PND 56) using a two-component
food-motivated double Y-maze test. Each trial included distinct spatial
discrimination and delayed alternation components, which permitted the
simultaneous assessment of reference memory and working memory. Rats
were tested for 30 trials per day, 5 days per week for 5 weeks. Results
revealed no significant differences between THC- and vehicle-treated rats in
the spatial discrimination task. However, compared to vehicle-treated rats,
THC-treated rats committed significantly more errors, and required
significantly longer to obtain 80% correct performance over 2 consecutive
days in the delayed alternation task. These results suggest that neonatal
THC exposure leads to a specific and lasting deficit in learning in adulthood,
which is likely due to impaired working memory function.

Second, the remaining studies involved the systematic examination of
cannabinoid exposure at perinatal, adolescent, or early adult ages. Twenty-
four 4-day old (perinatal), twenty-four 30-day old (adolescent), and twenty-four

56-day old (young aduit) male albino Wistar rats were injected with vehicle or
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incremental doses of the cannabinoid receptor agonist CP 55,940 [(-)-cis-3-[2-
hydroxy-4-(1,1-dimethylheptyl)phenyl]-frans-4-(3-hydroxypropyl) cyclohexanol]
daily for 21 consecutive days (0.15, 0.20 or 0.30 mg/kg for 7 days per dose,
respectively). Following a 28-day drug-free period, working memory was
assessed in an object recognition task. One week later, social anxiety and
aggressive behaviour was assessed in a social interaction test. Two days
later, generalised anxiety was assessed in an emergence test. Finally, drug-
induced changes in basal neural activity were examined using c-fos
immunohistochemistry. In the object recognition task, working memory was
impaired in rats treated with CP 55,940 at all three developmental ages
(perinatal, adolescent, adult). In the social interaction test, rats treated with
CP 55,940 at all ages showed evidence of social anxiety. Further, reduced
aggressive behaviours were evident in adolescent and adult CP 55,940-
treated rats. In the emergence test, CP 55,940 had no effects in five of six
emergence test measures, but a modest but significant reduction in anxiety
was noted in one measure following adolescent exposure. These behavioural
alterations were not accompanied by long-term drug-induced alterations in
basal neural activity as determined using c-fos immunohistochemistry.
However, differing baseline levels of c-fos expression dependent on age were
observed in several brain regions. Results suggest that chronic cannabinoid
exposure leads to long-term memory impairments and increased anxiety,
irrespective of the age at which drug exposure occurred. Comparison with
earlier work (O'Shea, Singh, McGregor, & Mallet, 2004) suggests that adult
males are more sensitive to cannabinoid-induced behavioural deficits than are

adult females.
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