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Based on Receptor Occupancy Considering Its Active Metabolite
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Severe nausea and vomiting induced by antineoplastics diminish the patient’s quality of life and the ability to toler-
ate further chemotherapy. Ramosetron hydrochloride is a 5-HT}; receptor antagonist, which has an active metabolite
(M-1), expected to be useful in the inhibition of chemotherapy-induced nausea and vomiting. In the present study, in
order to analyze the pharmacological effect of ramosetron hydrochloride in a comprehensive manner, we estimated the
5-HT; receptor occupancy after intravenous administration of ramosetron hydrochloride using pharmacokinetic
parameters and the dissociation constants for the 5-HT; receptor. The average total receptor occupancy after in-
travenous administration of 0.3 mg of ramosetron hydrochloride to human was calculated to be 82.9% (ramosetron,
77.8%; M-1, 5.1%), thus exhibiting a significant antiemetic activity. Furthermore, the estimated time course of 5-HT;
receptor occupancies after intravenous administration of 0.3 mg of ramosetron hydrochloride suggested a substantial
impact of the active metabolite (M-1). It suggested that M-1 contributed to the long duration of binding on the 5-HT;
receptor. The present analysis method should be useful for designing the rational dosage regimen of ramosetron
hydrochloride and predicting the duration of its antiemetic activity in a quantitative manner.
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Table 1. Pharmacokinetic Parameters and Receptor Dissoci-
ation Constants of Ramosetron and Its Active Metabolite af-
ter Intravenous Administration of Ramosetron Hydrochlo-
ride at the Dose of 0.3 mg

AUC)_ o1 10) Kil2

Drug (ng - hr/ml) fu (nm)
Ramosetron 12.3 0.107 0.043
M-1 1.57 0.115 0.093

AUC,_: area under the plasma concentration time curve
fu: plasma unbound fraction, Ki: dissociation constant
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Fig. 1. Fitted Plasma Concentration Time Curves of Ramosetron and Its Active Metabolite (M-1) after Intravenous Administration

of Ramosetron Hydrochloride at the Dose of 0.6 mg

Table 2. Estimated Pharmacokinetic Parameters of Ramosetron and Its Active Metabolite
(M-1) after Intravenous Administration of Ramosetron Hydrochloride at the Dose of 0.6

mg (Average+SD)

H I J @ B km k
(ng/ml)  (ng/ml)  (ng/ml) (hr=Y) (hr=Y) (hr™Y)  (hr 1)
7.60 2.77 9.57 0.17
Ramosetron — —
+0.68 +0.08 +0.93 +0.01
1.58 0.076
M-1 — — —

+0.33 £0.015
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Table 3. 5-HT; Receptor Occupancies and Dependencies of
Ramosetron and Its Active Metabolite (M-1) after In-
travenous Administration of Ramosetron Hydrochloride at
the Dose of 0.3 mg

C,f Ki2 D Dependency
Drug o) () (%) (%)
Ramosetron 0.196 0.043 77.8 93.8
M-1 0.028 0.093 5.1 6.2
Total — — 82.9 100.0

C,f: unbound plasma concentration at steady-state.
Ki: dissociation constant, @: 5-HT}; receptor occupancy.
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Fig. 2. 5-HT; Receptor Occupancy Time Curves of Ramosetron and Its Active Metabolite (M-1) after Intravenous Administration of

Ramosetron Hydrochloride at the Dose of 0.3 mg
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Fig. 3. The Calculated 5S-HT; Receptor Occupancy Time Curves after Intravenous Administration of Ramosetron Hydrochloride at

the Various Dosage Regimen
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