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Background: Thunbergia laurifolia Linn. (TL) is a herbal medicine which has been used as a component of a mixture of crude
extracts to treat drug addicted patients. TL extract was reported to increase dopamine levels significantly in the rat brain both
in vitro and in vivo studies similar to that seen with cocaine and TL stimulated in the same brain area that amphetamine
stimulated.

Objective: The study aims to investigate whether long term treatment with TL can cause addiction or not by comparing with
known addicted drug, cocaine, using the conditioned place preference test.

Material and Method: Chronic oral administration (30 days) of crude water extract of TL (1 and 10 g/kg, orally) and cocaine
(1 mg/kg, orally) were performed to determine the alteration of addiction behavior using a conditioned place preference
(CPP) test.

Results: Rats received chronic treatment of cocaine became addicted. While, both doses of TL (1 and 10 g/kg, orally) did not
cause significantly in the time spent in both compartment between pre- and post-drug treatment.

Conclusion: When treated long-term and tested with CPP test of addiction, rats received chronic treatment of cocaine became
addicted. On the other hand, both doses of crude water extract of TL (1 and 10 g/kg, orally) did not cause significant changed

in the time spent in both compartment between pre- and post- drug treatment indicating that TL did not cause addiction.
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Thunbergia laurifolia Linn. (TL), named Rang
Jued and babbler’s bill in Thai and English, respectively,
is a herbal medicine used for several purposes in Thai
traditional medicine. TL plant phytochemical profile
composes of phenolic content, gallic acid equivalent
(GAE) for water, ethanol and acetone extract,
respectively. Caffeic acid and apigenin such as
delphinidin 3:5-di-O-3-d-glucopyranoside, apigenin-7-
O-B-d-glucopyranoside and chlorogenic acid are
primary constituents of water extracts which identified
by HPLC analysis®. TL extract used as an antidote for
several poisonous agents including insecticide, ethyl
alcohol, arsenic and strychnine poisoning®®. Anti-
inflammatory, antipyretic, antioxidant and anti-
hemolytic effects have also been reported“?. TL leaf
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extract (0.1 mg/ml) prevents renal toxicity induced by
cadmium in rats®. Catalytic activity of caspase-3
enzyme in the rat brain induced with lead has been
reduced®. Herbal medicine drugs for addicted patients
have a component of a mixture of TL crude extracts“?,
Moreover, TL and amphetamine were reported to
significantly increase potassium-stimulated dopamine
release from rat striatal slices in vitro® and increase
extracellular dopamine levels in the rat nucleus
accumbens in vivo using microdialysis similar to that
seen with cocaine. TL has been shown to increase
cerebral activity in the anesthetized rat brain detected
by functional magnetic resonance imaging (fMRI) on
similar area of rat brain with amphetamine®®, indicating
that TL exerts similar effects on dopaminergic function
to cocaine and amphetamine in the mesolimbic
dopaminergic system responsible for the reward
mechanisms associated with addiction®2*3, The study
was performed to investigate the possible addictive
effect of chronic TL treatment compared to the known
addicted drug, cocaine, using the CPP test.
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Material and Method
Animals

Male Wistar rats, weighing 220-250 g, were
obtained from the National Laboratory Animal Center,
Mahidol University, Thailand. They were housed in
groups of 4-6 in aroom with a 12 hours light: 12 hours
dark cycle and allowed free access to laboratory pellets
(National Laboratory Animal Center, Thailand) and
water. All animals were cared for in accordance with
the International Guiding Principles for Biomedical
Research Involving Animals provided by the National
Research Council of Thailand (Animal license No. 18/
2557).

Crude extraction of TL

Thunbergia laurifolia (TL) was obtained
from Wutythamawech botanical garden and the
identification confirmed by comparison with the
herbarium specimens in the Botany Section, Technical
Division, Department of Agriculture, Ministry of
Agriculture and Co-operative, Thailand. The crude
water extract of TL was prepared freshly in the morning
and was administered orally to the rat at a volume of 2
ml/kg. TL at the concentration of 1 g/kg was prepared
as follows. Dried TL leaves were chopped and boiled
in distilled water at a volume of 5 g/100 ml water. The
mixture was boiled at low heat until the volume was
slightly over 10 ml. The extracted were then filtered
using thin cloth and filter paper No. 1 (Whatman, UK)
and boiled until the final volume was 10 ml leaving the
final concentration of 5 g/10 ml or 1 g/2 ml. The extract
was left to cool down to room temperature before
administered to the animals. The concentration of 10 g/
kg TL was prepared in the similar manner as above but
the TL 50 g was boiled with 400 ml water until the final
volume was 10 ml leaving the final concentration of 50
9/10 mlor 10 g/2 ml.

Drugs

Cocaine hydrochloride (Macfarlan Smith
Limited, UK) was used to represent a drug of addiction
acting on dopaminergic neurons. The authors hold
the official license for handling and experimenting
on drugs of addiction under the Faculty of Medicine,
Srinakharinwirot University, Bangkok, Thailand issued
by Office of the Narcotics Control Board, Thailand.

Conditioned place preference (CPP) test

The animals were explored in the conditioned
place preference (CPP) apparatus for 15 minute in the
first day to evaluate the preferred and non-preferred
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side of each rat. The rats were divided into 4 groups.
The control group received water (2 ml/kg, orally), TL
groups received water extract of TL (1 and 10 g/kg,
orally) and cocaine group received cocaine (1 mg/kg,
orally). The behavioral study using CPP apparatus
consisted of two black Perspex compartments (30x30x40
cm each) separated by a guillotine door. Each
compartment had different visual cues in the form of
thick (2.5 cm) or thin (1.0 cm) horizontal black and white
lines. During pre-test phase, animals were placed in the
middle of the apparatus without the guillotine door
and allowed to explore it for 15 minute. The amount of
time spent in each compartment was recorded. The rats
were treated with crude water extract of TL (1 g/kg and
10 g/kg, orally) or cocaine (1 mg/kg, orally) for 30 days.
During conditioned phase, rats were placed in their
less preferred compartments with guillotine door in
place for 10 minute, 30 minute after administration of
water, TL (1 g/kg and 10 g/kg, orally) or cocaine (1 mg/
kg, orally). During the testing phase, the guillotine door
was removed and the animals were placed at the
intersection of the two compartments of the apparatus
and left for 15 minute. The time spent in each
compartment during pre-test and test sessions were
analyzed. The diagram illustrating the protocol of the
CPP test was shown in Fig. 1.

Statistics

The data were presented as mean + SEM and
analyzed using ANOVA and a post-hoc (Newman-Keuls
multiple comparison) test with p<0.05 considered
significant.

Results

The effect of oral administration of
Thunbergia laurifolia Linn. (TL), 1 and 10 g/kg and
cocaine (1 mg/kg) on time spent in non-preferred
compartment before and after drug training compared
with control was shown in Fig. 2. The rats given cocaine
1 mg/kg, orally for 30 consecutive days significantly
(p<0.05) spent more time in the non-preferred
compartment compared to the time spent before drug
treatment. The results demonstrated that rats received
chronic treatment of cocaine become addicted and
preferred to stay in the least preferred compartment
even though the cocaine was not administered on the
test date. On the other hand, both doses of TL (1 and
10 g/kg) oral administration for 30 consecutive days
did not cause significant changes in the time spent in
both compartment between pre- and post- drug
treatment indicating that TL did not cause addiction.
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Fig. 1  Diagram illustrating the protocol of the conditioned
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Discussion

The CPP procedure is a useful model of
craving in the absence of the drug, based on the
approach to conditioned stimuli associated with the
drug and has been an interesting tool in studying the
neuroanatomy and neurochemistry of drug rewards®®,
Drug-inducing CPP is based on the principle that when
a primary reinforcer is paired with contextual stimuli,
the contextual stimuli can acquire secondary reinforcing
properties®™. In general the methodology of CPP is
established by paring some distinct set of contextual
stimuli (visual, tactile, olfactory) with a drug. The drug
is typically administered prior to placing the animal
into context.

The nucleus accumbens has been suggested
to play a key role in brain reward processes®¢?), There
is considerable evidence in the literature to support
such a role in drug reinforcement mechanisms@%-22),
Intravenous self-administration studies utilizing 6-
hydroxydopamine lesioning and microinjection
techniques suggest that the nucleus accumbens is a
site initiating the rewarding effects of the psycho-
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stimulants®@-29),

The results from the first two experiments
revealed that TL exhibits similar effects as some
addictive drugs such as amphetamine and cocaine on
the dopaminergic system by increasing dopamine
release from the brain responsible for the reward
mechanism@3. However, TL itself did not show
significant effect in addiction using behavioral studies.

Conclusion

The present study demonstrates the non-
addictive effect of chronic treatment of TL using the
behavioral model of addiction, CPP. On the contrary,
TL exerts similar effect with cocaine on dopaminergic
levels in the rat nucleus accumbens both in vitro and in
vivo. TL increases cerebral activity in the anesthetized
rat brain detected by functional magnetic resonance
imaging (fMRI) on similar area of rat brain with
amphetamine. Further study to evaluate the effect of
TL on the functional changes in the dopaminergic
neuron in brain area responsible for the reward
mechanisms associated with addiction is required.

What is already known on this topic ?
TL activates similar brain area as amphetamine
and exhibits similar effects as some addictive drugs do.

What this study adds ?

Chronic treatment of TL exhibits the non-
addictive effect in rats using the behavioral model of
addiction.
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