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Fig. 1 Experimental protocol for the animal study.
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Fig. 2 Effect of Kampo administration on BBB integrity in mice with
LPS-induced inflammation. Data represent the means + S.E.M.
of 4-9 mice. * P < 0.05, Dunnett test.
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Fig. 3 Suvival rate. Fig. 4 Relationship between BPR and Rate of death.
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Fig. 5 Effect of Kakkonto administration on plasma TNF-a, IL-6 and IL-10 concentration
at 24 h after LPS-treatment. (a) TNF-a, (b) IL-6, (c) IL-10, (d) IL-10/TNF-o.
Data represent the means = S.E.M. of 5-7 mice.
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Fig. 6 Effect of Kakkonto administration on plasma
LPS concentration at 24 h after LPS-treatment.
Data represent the means + S.E.M. of 5-7 mice.
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Effect of Kampo medicine on blood-brain barrier integrity
and death rate in mice with lipopolysaccharide-induced
blood-brain barrier disruption

Kousuke Ohara, Daisuke Kobayashi, Masayuki Akimoto

Abstract

Abnormal behavior, which is a side effect of oseltamivir phosphate, a drug for influenza infection,
is considered to be the result of increased penetration of oseltamivir carboxylate (OC), an oseltamivir
phosphate metabolite, to the brain. The mechanism of increased drug penetration to the brain is a
decrease in the blood-brain barrier (BBB) function caused by inflammation. Based on this known fact,
we reported that the barrier function of the BBB was recovered following combination treatment with
kakkonto and oseltamivir phosphate, and that the brain OC concentration decreased. In this study, we
investigated whether Kampo medicines used for common cold other than kakkonto have similar
effects. The BBB function was evaluated by using the Evans blue brain-to-plasma concentration ratio
(BPR). The result showed that shoseiryuto and kakkonto significantly suppressed the BPR. However,
shoseiryuto and kakkonto increased the mortality rate of mice. A high mortality rate was seen,
especially with kakkonto. Kakkonto attenuated LPS-induced BBB dysfunction, but Kakkonto may

enhance inflammation of Lipopolysaccharide.

Keywords: Kampo medicine, Kakkonto, Blood-Brain Barrier, Lipopolysaccharide, Inflammation



