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The Protective and Therapeutic Effects of Cortex Magnoliae on Neuronal
Damage and Abnormal Behaviors Induced by Neurotoxin

Hsiao-Yu Liao?, Pei-Wen Chu! and Ming-Huan Chan?

1.Institute of Neuroscience, National Chengchi University, Taipei, Taiwan

Abstract

Cortex Magnoliae, the bark of Magnolia officinalis, has been prescribed in the traditional
herbal medicine to treat a variety of mental disorders including depression. The main
constituents of cortex Magnoliae contain the biphenyl compounds such as honokiol and
magnolol. Both biphenyl compounds were shown to have the neuronal protective effect
which is related to the anti-oxidation, anti-inflammation, and anti-excitatory toxicity. Thus,
it was proposed that cortex Magnoliae may act as the potential therapeutic agent for the
treatment of neurodegenerative disorders such as Parkinson’s disease (PD). The aim of
the present study was to examine whether cortex Magnoliae exhibits the neuroprotective
and therapeutic action against the neuronal toxicity and behavioral deficits in learning,
memory, and motor function induced by neurotoxin 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP). Our results showed that MPTP and cortex Magnoliae did not
affect mouse coordination and balance in beam walking test. However, cortex Magnoliae
can improve the cognitive impairments determined by novel-location recognition task
(NLRT) and novel-object recognition task (NORT) in MPTP-induced PD mouse model.
Additional, cortex Magnoliae can restore MPTP-induced loss of dopaminergic neurons in
striatum. Therefore, the preliminary results suggest that cortex Magnoliae may be a novel
candidate for the treatment of Parkinson's disease in the future. The pharmacological
mechanism of cortex Magnoliae in PD treatment needs further study.

Materials and Methods

Male ICR mice (30 g-35 g) were administered with MPTP (25 mg/kg, i.p.) once daily
for 5 consecutive days to induce neurotoxicity and behavioral impairment.

In co-treatment group, mice were orally administrated with cortex Magnoliae (100 or
300 mg/kg) 1 hour before MPTP injection for 5 days and then followed by oral
administration of cortex Magnoliae alone for consecutive 14 days.

In post-treatment group, mice were orally administered with cortex Magnoliae (100 or
300 mg/kg) for consecutive 14 days after the final injection of MPTP. Mice in control
group were injected with saline (0.9%, i.p.) and orally administrated with corn oil.
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Fig 1. Protocol of agent administration to mice

Results
» Behavioral experiments:
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Fig 5. Effects of co-treatment (A) and post-treatment of cortex Magnoliae (B) on MPTP-
induced impairment of recognition memory after first MPTP injection 7 and 8 days.
Values are the mean + S.E.M. Data were statistically analyzed by one-way ANOVA and
post-hoc Student-Newman-Keuls test. **P<0.01, ***P<0.001 as compared with control
group. #P<0.01, ##P<0.001 as compared with MPTP treatment. STM: Short-term
memory, LTM: Long-term memory.

Fig 6. Effects of co-treatment (A) and post-treatment of cortex Magnoliae (B) on
MPTP-induced impairment of recognition memory after first MPTP injection 15 and
16 days. Values are the mean £ S.E.M. Data were statistically analyzed by one-way
ANOVA and post-hoc Student-Newman-Keuls test. **P<0.01, ***P<0.001 as
compared with control group. #P<0.01, #*#P<0.001 as compared with MPTP
treatment. STM: Short-term memory, LTM: Long-term memory.

——

Fig 7. Effects of co-treatment or post-treatment of cortex Magnoliae on MPTP-
induced impairment of recognition memory after last orally Cortex Magnoliae 7
days. Values are the mean * S.E.M. Data were statistically analyzed by one-way
ANOVA and post-hoc Student-Newman-Keuls test. *P<0.01, **P<0.001 as
compared with control group. #P<0.01, ##P<0.001 as compared with MPTP
treatment. STM: Short-term memory, LTM: Long-term memory.

» Immunohistochemistry:
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The protective and therapeutic effects of cortex Magnoliae on neuronal damage and behavioral
deficits induced by neurotoxin

Hsiao-Yu Liao, Pei-Wen Chu and Ming-Huan Chan*

Institute of Neuroscience, National Chengchi University, Taipei, Taiwan

Cortex Magnoliae, the bark of Magnolia officinalis, has been prescribed in the traditional herbal
medicine to treat a variety of mental disorders including depression. The main constituents of cortex
Magnoliae contain the biphenyl compounds that were shown to have the anti-oxidation,
anti-inflammation, and anti-excitatory toxicity leading to neuronal protection. Thus, it was proposed
that cortex Magnoliae may act as the potential therapeutic agent for the treatment of
neurodegenerative disorders such as Parkinson’s disease (PD). The aim of the present study was to
examine whether cortex Magnoliae exhibits the neuroprotective and therapeutic action against the
neuronal toxicity and behavioral deficits in learning, memory, and motor function induced by
neurotoxin. Male ICR mice (25-30 Q) were administered with
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP, 25mg/kg, i.p.) once daily for 5 consecutive
days to induce neurotoxicity and behavioral impairment. In co-treatment group, male mice were
orally administrated with cortex Magnoliae (100 or 300 mg/kg) 1 hour before MPTP injection for 5
days and then followed by cortex Magnoliae alone for consecutive 14 days. Alternatively, mice in
post-treatment group were orally administered with cortex Magnoliae for consecutive 14 days after
the final injection of MPTP. Our results showed that MPTP and cortex Magnoliae did not affect
mouse coordination and balance in beam walking test. However, cortex Magnoliae can improve the
cognitive impairments determined by novel-location recognition task (NLRT) and novel-object
recognition task (NORT) in MPTP-induced PD mouse model. Additional, cortex Magnoliae can
reserve MPTP-induced loss of dopaminergic neurons in striatum. Therefore, the preliminary results
suggest that cortex Magnoliae may be a novel candidate for the treatment of Parkinson's disease in
the future. The pharmacological mechanism of cortex Magnoliae in PD treatment needs further
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