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Effect of hesperidin solubilized with its glucoside on improvement of rheumatoid
arthritis in mice.
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Synopsis

Since the functionalities of foods were first advocated from Japan in the 1980s, enormous
research has been carried out for about 40 years. As a result, a great deal of research results have
been obtained, and many have been put into practical use by utilizing the system of functional foods

with health claim. However, the discovery of a novel bioactive substance from nature is considered
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to have been reaching its limit. The purpose of this study was to examine whether a novel solubilized
compound, which has not been utilized due to their low solubility and poor bioavailability, could be
available.

a-Glucosylhesperidin (enzymatically glucosylated hesperidin; Hsp-G) has a micelle-like
structure in an aqueous solution, and may be solubilized by incorporating a poorly soluble
compound into its hydrophobic central part. Therefore, hesperidin (Hsp), which is hardly soluble in
water, was solubilized with Hsp-G and orally administered to mouse models of rheumatoid arthritis.
As a result, Hsp solubilized with Hsp-G was able to improve rheumatic symptoms even at a
concentration at which no physiological activity was exhibited by Hsp or Hsp-G alone. Thus,
bioactive substances solubilized with Hsp-G may be a practical applicability such as diet supplement

in the future.
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Fig.2 Chemical structure of a-glucosyl-
hesperidin.
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Fig.4 Micelle-like structure of a-glucosylhesperidin in an aqueous condition.

A; "TH NMR spectra of proton signals in a-glucosylhesperidin at different concentrations ranging from 1 to 40
mg/mL recorded in D20 at 37°C. The concentrations are given on the right hand side of the spectra.

B; Schematic representation based on NMR constraints depicting micelle-like structure of a-glucosylhesperidin.
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Fig.5 Effect of oral administration of Hsp-G
on inflammatory conditions of collagen-
induced arthritis in mice.

All photographs were shown inflammatory
conditions of collagen-induced arthritis in mice at 50
days after the first immunization.

A (Control); Mice induced arthritis with Type I
collagen from chicken were administered with H20.
B (Hsp-G); Mice induced arthritis with Type I
collagen from chicken were administered with Hsp-G.
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Fig.6 Dose dependency of effects of Hsp-G
on collagen-induced arthritis in mice.

Mice induced arthritis with Typell collagen from
chicken were administered with H20 as control group
(O) and they were administered with 15 mg/kg (A),
50 mg/kg ([), 150 mg/kg body weight (@) of Hsp-G
as Hsp-G groups. n = 6, mean £+ SD, *; p < 0.05 vs
control (Bonferroni)
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Fig.7 Effects of solubilized hesperidin (Hsp/
Hsp-G) on collagen-induced arthritis in
mice.

Mice induced arthritis with Type Il collagen from
chicken were administered with H2O as control group
(O) . They were administered with 100 mg/kg body
weight of Hsp as a Hsp group (/\), and were
administered with 10 mg/kg (CJ) and 50 mg/kg body
weight of Hsp/Hsp-G as solubilized Hsp groups (@).
n=6-7, mean + SD, *; p < 0.05 vs control
(Bonferroni)
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