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There still are numerous victims of premature death from carbon-monoxide (CO) and hydrogen-cyanide
(HCN) poisoning in house fire. CO combines tightly to hemoglobin to inhibit outer respiration and CN -
ion (CN ") interferes intracellular mitochondrial electron transfer cascade to block inner respiration. We
collaborate with Doshisha University to develop supramolecular complex of iron porphylin and
cyclodextrin dimer as a specific antidote for CO (Hemocyclodextrin: HemoCD) as well as an antidote
for CN "~ (Imidazolecyclodextrin: ImCD). In this study, we evaluate these antidotes first in vitro and then
in vivo in animal experiments to compare their function with traditional antidotes or saline infusion as
the control.

In in vitro CN "toxicity studies [1], we found that ImCD reverse the CN "toxicity in a dose
dependent manner; while an equimolar dose of ImMCD completely reversed the CN ~ toxicity in terms of
cytochrome activity and cell viability, hydroxocobalamine (OHCbI) protected only 80% of the
cytochrome activity compared with the control cells without CN~ challenge. In in vivo, ImCD
pretreatment significantly reduced the incidence of apnea after intra-gastric KCN administration (ImCD
0/9, OHCbI 5/9, Saline 9/9, P<0.05). In post-treatment study as a therapeutic use, ImCD was associated
with significantly early resumption of spontaneous regular respiration after CN ~induced apnea



compared to OHCbI (P<0.05). Nonetheless, 24-h survival was equivalent between the animals treated
with antidotes, which were significantly higher than the saline-treated controls (ImCD 8/9, OHCbl 8/9,
Saline 0/9).

Mass production of HemoCD was complicated and therefore failed to allow systematic evaluation
against CO poisoning since the amount of CO causing in vivo poisoning was several orders higher than
that of HemoCD production. Meantime, we develop HemoCD3, which is more potent as an antidote for
CN ", able to function as an oxygen carrier and simple to be produced [3]. Combined capability of
HemoCD3 (CN "antidote and O, carrier) may allow utility after CO or CN poisoning in the house fire.

These supramolecular CD complex have a short intravascular retention time, which may allow
real-time CN~ monitoring in the urine to titrate their dose and to decide the timing to stop/start
administration. Meanwhile, chemical modification to prolong the vascular retention time [4] may also
allow its use as an artificial O, carrier as well.

The results suggest that ImMCD, HemoCD and HemoCD3 appear to be promising compounds as
specific antidotes for CN~ and CO poisoning and O, carrier, which are desirable and useful in gas
intoxication in house fire. There need to be a lot more studies to explore these compounds further to

expedite its clinical use in the future.
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