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Abstract

The macrocyclic molecular container cucurbit[7]uril (CB[7]) has attracted the
most attention in the cucurbit[#]uril family (n = 5-8, 10, 14) during the past few years
for pharmaceutical and biomedical studies, owing to its superior water-solubility and
its optimal cavity-size that may accommodate many pharmaceutically- and
biologically-relevant molecules. To advance the use of CB[7] in biomedical research
further, the in vivo toxicity of CB[7] and its reversal effect on general anesthesia
induced by tricaine on zebrafish models have been examined in detail.

In this study, firstly CB[7] was evaluated for its in vivo toxicity profile, including
its developmental toxicity such as its effect on hatching, growth and survival, as well
as its potential organ-specific toxicities such as cardiotoxicity, hepatotoxicity, and
locomotion and behavioral toxicity, using zebrafish models. The results revealed that
CB[7] has measureable cardiotoxicity and locomotion and behavioral toxicity at
concentrations of ~500 pM or higher, and negligible developmental and
hepatotoxicity at concentrations up to 750 uM, although extended exposure to CB[7]
at the 500-750.uM concentration range induced the mortality of tested fish. These
results demonstrate for the first time with live in vivo animal models that CB[7] has
relatively low developmental and organic specific toxicity, and support further
exploration of the use of CB[7] in biomedical research at sub-toxic concentrations.

Additionally, the reversal effect of CB[7] to a general anesthetic agent was
explored. A general anesthetic is a drug that brings about a reversible loss of
consciousness, during a surgical or therapeutic procedure to render the patient free of
pain and anxiety. However, the effect of anesthetics may- linger far beyond the
necessary time required and induce adverse effects. In addition, many surgical
patients need to recover to a conscious state that allows them to make important
decisions soon after their surgery. Unfortunately, there are currently no
clinically-available anti-dotes to reverse the effects of anesthetics. In this thesis, the in
vitro supramolecular host-guest complexations between CB[7] and a commonly used
general anesthetic in fish, tricaine mesylate (TM), was investigated; and for the first
time the in vivo reversal effect of CB[7] to general anesthesia induced by TM was
demonstrated with zebrafish models. These findings will likely lead to a new
approach that may allow patients to regain lucidity much faster than their natural
recovery from general anesthesia, and may also be potentially used to reverse
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potentially life-threatening toxic effects encountered by some patients in response to

general anesthesia.
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