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Abstract

Neuroprotective Effects of Modified Yuldahanso-tang (MYH) in a Parkinson's
Disease Mouse Model

Ga-Yeon Go, Yoon-Ha Kim, Taek-Won Ahn

Dept. of Sasang Constitutional Medicine, College of Oriental Mediicine, Daejeon Univercity

Objectives
To evaluate the neuroprotective effects of modified Yuldahanso-tang (MYH) in a Parkinson's disease mouse model.

Methods

1) Four groups (each of 8 rats per group) were used in this study.

2) The neuroprotective effect of MYH was examined in a Parkinson's disease mouse model. C57BL/6 mice treated
with 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP, 30 mg/kg/day), intraperitoneal (i.p.) for 5 days.

3) The brains of 2 mice per group were removed and frozen at -20C, and the striatum-substantia nigra part
was seperated. The protein volume was measured by Bradford method following Bio-Rad protein analyzing
kit. Using mouse/Rat Dopamine ELISA Assay Kit.

4) The brains of 2 mice per group were separated and removed. TH-immunohistochemical was examined in the
MPTP-induced Parkinson's disease mice to evaluate the neuroprotective effects of MYH on ST and SNpc.

5) Two mice out of each group were anesthetized and skulls were opened from occipital to frontal direction to
take out the brains. The brains added TTC solution for 20 minutes for staining.

6) The water tank used for morris water maze test was filled with 28 C water, and a round platform of 10cm
in diameter was installed for mice to step on. The study was carried out once a day within 30 seconds, keep
exercising to step on the platform in the pool.

7) The brains of two mice out of each group were fixed in 10% formaldehyde solution and paraphillin substance
was infiltrated. They were fragmented by microtome, and observed under an optical microscope after Hematoxylin
& Eosin staining.

8) A round acrylic cylinder with its upper side open was filled with clean water and depressive mouse models
were forced to swim for 15 minutes. After 24 hours the animals were put in the same equipment for 5 minutes
and were forced to swim.

9) The convenient, simple, and accurate high-performance liquid chromatography (HPLC) method was established
for simultaneous determination of Neurotransmitters in MPTP-MYH group.

Results

1) MYH possess Dopamine cell protective effect on MPTP-induced injury in striatum and substantia nigra pars compacta.

2) MYH inhibits the loss of tyrosine hydroxylase-immunoreacitive (TH-IR) cells in the striatum and substantia nigra
pars compacta on MPTP-induced injury in C57BL/6 mice.
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3) MYH possesses improvement effect on MPTP-induced memory deterioration in C57BL/6 mice through the reduction
of prolongated Sort of lost time by MPTP injection using the Morris water maze test.

4) MYH possesses hippocampal neuron protective effect on MPTP-induced injury in C57BL/6 mice.
5) MYH possesses improvement effect on MPTP-induced motor behaviour deficits and depression in C57BL/6 mice
through the reduction of prolongated losing motion by MPTP injection using the Forced swimming test.

6) MYH increases serotonin product amount on MPTP-induced injury in C57BL/6 mice.

Conclusions

This experiment suggests that the neuroprotective effect of MYH is mediated by the increase in Dopamin, TH-ir
cell, Hippocampus and Serotonin. Furthermore, MYH essential oil may serve as a potential preventive or therapeutic

agent regarding Parkinson's disease.
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) S=
71 6 F72] 20~22 g C57BL/6 mouse (3] L.

NO. Scientific name Contents(g)
1 Puerarialobata(Willd,) Obwi 12
2 Angelica tenuissima Nakai 8
3 Scutellaria baicalensis Georgi 4
4 Playtycodon grandiflorum(Jacq) 2
5 Angelicae Daburica 4
6 Cimicifuga beracleifolia Kom 4
7 Raphanus sativa L 4
8 Polygala tenuifolia(Willd.) 8
9 Acorus gramineus Soland, 12
10 Dimocarpus longan Lour 12

total 70

*MYH, modified Yeoldahanso-tang



| MPTP (30 mg/kg) i.p for 5 days

! i

Week | () 1 2

GY Goetal. 273

Water maze
test & FST
Measurement
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L1

7 weeks male
C57b/6j
Adaptation

- CMT extract 200 mg/kg p.o &

Madopar 2 mg/kg p.o for 2 weeks

- Acquisition training trial (platform)
continued once a day for 13 days

il

Sacrified

Fig. 1. Experimental design of MPTP Parkinson disease mouse model

A schematic representation of the experimental protocols used in this study.

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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4-phenyl-1,2,3,6-tetrahydro-pyridine, 30 mg/kg, in saline)
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* Control group : mice received saline only.
* MPTP group : Mice received intraperitoneal (i.p.)
injections of MPTP-HCL (30mg/kg of free base;
Sigma, USA) in saline at 24h intervals for 5 days.
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Table 2. Solvent Gradient Condition for HPLC-DAD

Final time (min) Flow rate (ml/min) A? B°
0 0.3 85 15
10 0.3 80 20
30 0.3 65 35
35 0.3 65 35
40 0.3 85 15

a: Water with 0.1% formic acid.
b: Acetonitrile with 0.1% formic acid.

(3]
LA

(ng/mg tissue)

=

C5TBL/6MNr

MPIP control  WPTP MD 2 me/l= MPTE MYH 200

me/kE

Fig. 2. Effects of Modified Yuldahanso-tang (MYH) on the levels of dopamine in the brain tissue in the MPTP-induced

Parkinson's disease mice

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. The dopamine
level was initiated at 3 weeks after orally administered of MYH extract (200 mg/kg, p.o) and injected MPTP induced PD mice. Data represent
means=E (N=8). Control, MPTP-induced Parkinson's disease mice; MD (2 mg/kg,p.o); MYH extract (200 mg/kg, p.0). The brains were removed
and the levels of dopamine were determined by an ELISA method . Statistically significant value compared with MPTP-induced PD mice group

(control) data by T test (*p<0.01, ***p<0.001).
*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Torrance, CA, USA)E AHESITE BFAE AlBE
Sigma USAAF] serotonin} melatonine ©]-8-3}3 Tk,
Ol F/= A BT 100% 32+ SFT (0.1% TFA o),
B 412 100% o EUEZ ] 747} 0.19% LA
A7teted ARSI &A= Sl71E7) SElEA
oFel E(Table 2 WERAIE. EF=4 tv] ol6-%
Al5e] 93E Blasle] AFEA 02 HPLC A7t E
/\Hﬂﬁ =] F’J:QL‘ tﬂ—tﬂ ) }\]-—9-0]—05011:] %E MZE
Yo oke ek 9)ze) WAS PR HxAe 5
FoH] BA S St ng/gl 2 YERAIT

3.8

E Age Hax ot 22U Yehidy, 2

SS 10.0 (Evanston, IL, USA) software%

]—%3}03‘3‘3% O3} HS- Tetest (T A 3 F
0=0.05 50l A] Turkey’s HSD test®l] 913l f-2]4d<
=4 OP

(* : p<0.05, ** : p<0.01, *** : p<0.001)
ML fFFeHiAR

1. MYHQ| &2l ©S St

1) MZASEE | =2l i,



GY Goetal. 277

C57BL
MPTP_control
/6-Nr
MPTP_MD MPTP_MYH
2 mglkg 200 mg/kg

Fig. 3. Effects of Modified Yuldahanso-tang (MYH) on the Immunohistochemistry of TH-immunoresponsive (TH-IR) neurons
in the Striatum (ST) in the MPTP-induced Parkinson's disease mice

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. The
hippocampal lesion level was initiated at 3 weeks after orally administered of MYH extract (200 mg/kg, p.o) and injected MPTP induced
Parkinson's disease mice. Data represent means=.E (N=10). Control, MPTP-induced Parkinson's disease mice; MD(2mg/kg, p.o); MYH
extract (200mg/kg, p.o). TH-IR cells in the ST of mice were determined by an immunostaining assay with rabbit anti-TH antibody.

Representative photomicrographs are shown of the ST from each group. The panels are representative photomicrographs of each of these risk
at bright microscope (Nikon,x40).
*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine

C57BL

MPTP_control
/6-Nr

MPTP_MD MPTP_MYH

Fig. 4. TH-IR cells in the SNpc of mice were determined by an immunostaining assay with rabbit anti-TH antibody in
a subacute MPTP mouse model of Parkinson's disease

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 21 days. Data
represent meansx.E (N=10). Control, MPTP-induced Parkinson's disease mice; MD (2 mg/kg, p.0); MYH extract (200 mg/kg, p.o). TH-IR
cells in the ST of mice were determined by an immunostaining assay with rabbit anti-TH antibody. Representative photomicrographs are
shown of the substantia nigra (SNpc) from each group. The panels are representative photomicrographs of each of these risk at bright
microscope (Nikon,x40).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine

Aol 7H mouse T F 27HE]9] ¥ AZA] (ST)- R el wial 4l HA STk 2 #R1E 5 )l
A SN H92 A4 22 Eopne] 42 489 MPTP-MYH group® =311 % MPTP group©l B3l
o} tl27<] MPTP-MD group-> MPTP group2] =3} o 2uf ol SUHE AE B AUATKFig 2).
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A
C57BL
/6-Nr
MPTP_
control
MPTP_MD
2 mg/kg
MPTP_MYH 200
mg/kg
B
60
&
= 0
£
5
5 30
2 2
£
10
[

C3TBL/6-Nr

MPTP_contral

MPTE MD2  MPTE MYH 200
mg kg mg kg

Fig. 5. Effects of Modified Yuldahanso-tang (MYH) on the coronal section in the MPTP-induced Parkinson's disease mice

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. (A) Brain cerebral
infarction is visualized by 2,3,5-triphenyl-2H tetrazolium chloride and (B) % LV using various BH(brain Hipocampus) imaging measurements.
Control, MPTP-induced Parkinson's disease mice; MD (2 mg/kg, p.o); MYH extract (200 mg/kg, p.o. Data represent means=.E (N=8). Statistically
significant value compared with MPTP-induced PD mice group (control) data by T test (**p<0.005).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Fig. 6. Effects of Modified Yuldahanso-tang (MYH) on the impairment of learning and memory of the Stop-through type
Morris water maze test in the MPTP-induced Parkinson's disease mice

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. Measuring Lardist
which is the total distance (in cm) was initiated at 2 weeks after orally administered of WGM extract (200mg/kg, p.o) and in 14[h day, the
retention trial was carried out after the acquisition training trial and injection MPTP to the induced Parkinson's disease mice. Gontrol, MPTP-induced
Parkinson's disease mice; MD (2mg/kg, p.o); MYH extract (200mg/kg, p.o). Lardist this is the total distance (in cm) covered By the animal
in large movement, and smldist this is total distance covered by the animal in small movement. Data (Lardist plus Smidist) represent means+S.E
(N=8). Data represent means=SE (N=8). Statistically significant value compared with MPTP-induced Parkinson's diseasemice group (control) data
by T test (*p<0.05, ***p<0.001).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Fig. 7. Effects of Modified Yuldahanso-tang (MYH) the spatial working memory deficits of the distance movement-through
type Morris water maze test in the MPTP-induced Parkinson's disease mice.
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C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. Measuring Lardist
which is the total distance (in cm) was initiated at 2 weeks after orally administered of WGM extract (200mg/kg, p.o) and in 14th day, the
retention trial was carried out after the acquisition training trial and injection MPTP to the induced Parkinson's disease mice. Control, MPTP-induced
Parkinson's disease mice; MD (2 mg/kg,p.0); MYH extract (200 mg/kg, p.o). Lardist this is the total distance (in cm) covered By the animal
in large movement, and smldist this is total distance covered by the animal in small movement. Data (Lardist plus Smidist) represent means=.E
(N=8). Data represent means.+SE (N=8). Statistically significant value compared with MPTP-induced Parkinson's disease mice group (control)
data by T test (**p<0.005).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Fig. 8. Effects of Modified Yuldahanso-tang (MYH) on the histological analysis of hippocampal lesion in the MPTP

-induced Parkinson's disease (Pd) mice

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. The hippocampal
lesion level was initiated at 3 weeks after orally administered of MYH extract (200 mg/kg, p.o) and injected MPTP induced PD mice. Data
represent means+E (N=10). Control, MPTP-induced PD mice; MIX2 mg/kg, p.o); MYH extract (200 mg/kg, p.o). They were sacrificed, brain
was fixed in 10% buffered formalin and embedded in paraffin. Paraffin sections were stained with hematoxylin/eosin. ‘The panels are representative
photomicrographs of each of these risk at bright microscope (Nikon,x40).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Fig. 9. Effects of Modified Yuldahanso-tang (MYH) on the immobility time during the forced swim test in the MPTP

-induced Parkinson's disease mice

C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. The FST behaviour
was videotaped for later analysis and the periods of immobility were scored from videotapes. Data represent means=SE (N=8). Statistically significant
value compared with MPTP-induced Parkinson's disease mice group (control) data by T test (**p<0.005).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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Serotonin level in brain tissue by HPLC (ngfg) >
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Fig. 10. Effects of Modified Yuldahanso-tang (MYH) on the levels of serotonin in the brain tissue in the MPTP
-induced Parkinson's disease mice

(A) C57BL/6 mice were orally administered of MYH or MD and the acquisition training trial continued once a day for 13 days. The serotonin
level was initiated at 3 weeks after orally administered of MYH extract (200 mg/kg, p.o) and injected MPTP induced Parkinson's disease mice.
Data represent MYH extract (200 mg/kg, p.o). (B) The brains were removed and the levels of serotonin were determined by an HPLC method
. Statistically significant value compared with MPTP-induced PD mice group (control) data by T test (***p<0.001).

*MPTP, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
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