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Objectives : Parkinson's disease (PD) is the second most common neurodegenerative disorder worldwide and is characterized by
the loss of the dopaminergic neurons in the substantia nigra (SN). In a previous in vitro study, we demonstrated that Sihogyeji-tang
(SG), Sihosogan-tang(SS), and Sihocheonggan-tang (SC) have the potential to be candidate medicines for PD. This study aimed
to compare the neuroprotective effect of SG, SS, and SC using 1-methyl-4-phenyl-1,2,3,6-tetrahydrophridine (MPTP)-induced
PD mouse model. Methods : Eight-week-old male C57BL/6 mice were intraperitoneally administered with 30 mg/kg of MPTP for
5 days and orally administered SG, SS and SC for 12 days from the first MPTP injection. Motor function was assessed using the pole
test and the rotarod test. Dopaminergic neuronal survival in the SN and striatum was evaluated through tyrosine-hydroxylase
immunohistochemistry. Results : MPTP administration resulted in behavioral impairment and dopaminergic neuronal death in the
SN and striatum. In the pole test, treatment with SG, SS, and SC alleviated the MPTP-induced motor dysfunction on day 5 and 12.
In the rotarod test, SS and SG alleviated the MPTP-induced motor dysfunction on day 5, while only SS showed improvement on
day 12. SS and SG significantly protected dopaminergic neurons in the SN from MPTP toxicity, and all three compounds (SG, SS,
and SC) showed significant protection in the striatum. Notably, SS demonstrated superior efficacy in suppressing MPTP-induced
motor dysfunction and dopaminergic neuronal death compared to SG and SC. Conclusions : These findings suggest that SS is the
most effective formula among SG, SS, and SC for PD, indicating its potential role in the treatment of PD.
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Fig. 1. Schedule of experiment.
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From day 1, the mice were intraperitoneally (i.p.) injected with 30 mg/kg of 1-methyl-4-phenyl-1,2,3,6-tetrahydrophridine (MPTP) per
day for 5 days, and were orally (p.o.) administered vehicle or Korean medicine extract for 12 days. Behavior test was performed on
days 0 (1 day prior to the first administration of MPTP) 5, and 12.
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Fig. 2. Total time taken in the pole test.

NOR, saline—administrated group; MPTP, MPTP-administrated group; MPTP+SG, MPTP-administrated group with Sihogyegi-tang.
MPTP+SS, MPTP-administrated group with Sihosogan-tang. MPTP+SC, MPTP-administrated group with Sihocheonggan—tang. Data
presented as means *standard deviation. Means with different letters are significantly different (0<0.05) by Duncan’s multiple-range
test.
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Fig. 3. Latency to fall in the rotarod test.

The time that the mice remained on the cylinder was measured on day 0, 5, and 12. NOR, saline-administrated group; MPTP,
MPTP-administrated group; MPTP+SG, MPTP-administrated group with Sihogyegi-tang: MPTP+SS, MPTP-administrated group with
Sihosogan—tang, MPTP+SC, MPTP-administrated group with Sihocheonggan—tang. Data presented as means*standard deviation. Means
with different letters are significantly different (p<0.05) by Duncan’s multiple-range test.
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Fig. 4. Comparision of the protective effect of Sihogyegi—tang,
Sihosogan—-tang, and Sihocheonggan—tang on dopaminergic neu—
rons in the substantia nigra.

Number of TH-positive cells in the substantia nigra was manually
counted. TH, tyrosine hydroxylase; NOR, saline—administrated
group; MPTP, MPTP-administrated group; MPTP+SG, MPTP-
administrated group with Sihogyegi-tang, MPTP+SS, MPTP-
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Data presented as means*standard deviation. Means with
different letters are significantly different (0<0.05) by Duncan’s
multiple-range test.
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Fig. 5. Comparision of the protective effect of Sihogyegi-tang,
Sihosogan—-tang, and Sihocheonggan—-tang on dopaminergic neu—
rons in the striatum.

The optical density of TH-positive neurons in the striatum. TH,
tyrosine hydroxylase; NOR, saline-administrated group; MPTP,
MPTP-administrated group; MPTP+SG, MPTP-administrated group
with Sihogyegi—tang, MPTP+SS, MPTP-administrated group with
Sihosogan—-tang, MPTP+SC, MPTP-administrated group with
Sihocheonggan—tang. Scale bar, 200 im. Means with different
letters are significantly different (0<0.05) by Duncan’s multiple-
range test.
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