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Abstract

Tramadol hydrochloride (TH), an atypical centrally acting opioid analgesic, has
become the most prescribed drug worldwide. Previous reports predominantly have
focused on the numerous positive response of TH in vertebrates, including analgesia
for moderate to severe pain; antidepressant, anti-inflammatory, and
immunostimulatory effects, micturition control; an ability to lower glucose in
diabetics and so on. However, the data on the increase in TH related fatalities, adverse
reactions, and the drug addiction presented in recent years have been obtained from
postmarketing surveillance and case reports, unfortunately, cellular and molecular
mechanisms involved in neurotoxicity, dysfunction and addiction potential after
chronic and abused TH administration are not well documented. These issues
highlight the need to assess the addiction potential and neurotoxicity of TH abuse at
the cellular and molecular levels.

In this thesis, zebrafish (Danio rerio) was chosen as experimental object. The
results, from the perspective of behavior observation and statistical, showed that
oxygen demand and preference of oxygen-rich surface water layer were heightened in
fish, thus significantly increased the mean distribution density of fish in surface layer,
by a TH stimulus. Compared with those in pethidine hydrochloride (more effective
analgesic) positive control group, the abnormal behavior was even more significant,
which was observed to emerge much faster, and last much longer (the whole process
up to 6 h). Moreover, it was also accompanied by a significant reduction in activity.
The phenomenon was belongs to TH specific abnormal behavior and physiological
response in zebrafish. Body and brain mean weight loss in zebrafish, after long-term
receiving food containing TH. Specific physiological responses to TH exposure,
makes zebrafish a favorable animal model for experimental studies of the mechanisms
of TH toxicity and drug addiction.

With the similar prooxidant properties with other opioids, TH was shown to induce

a decrease in the activity of SOD, and an increase in lipoperoxide. Based on the
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