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Abstract

Autophagy inducing Effect of modified Yeoldahanso-tang and its related
Proteins in SH-SY5Y cells

Hee-Ju Kim, Na-Young Bae*, Moon-Hee JangT, Hyun-Ok Yang, Taek-Won Ahn'
Natural Medicine Center, Korea Institute of Science and Technology
“Dept. of Sasang Constitution Medicine, Pusan National University School of Korean Medicine

TDe,of. of Sasang Constitution Medicine, College of Korean Medicine, Daejeon Univ

Objectives

Modified Yeolda-Hanso tang (MYH) is a traditional herbal formula in Korea for various diseases. MYH is containing
the 10 herbs : Pueraria lobata (Willd.) Ohwi, Angelica tenuissima Nakai, Scutellaria baicalensis Georgi, Platycodon grandiflorum
(Jacq), Angelicae Dahurica, Cimicifuga heracleifolia Kom, Raphanus sativa L., Polygala tenuifolia (Willd), Acorus gramineus
Soland and Dimocarpus longan Lour. The 10 herbs is constituted as a ratio of the 6:4:2:1:2:2:2:4:6:6. We investigated
neuroprotective effects of MYH on human neuroblastoma SH-SYSY cells and evaluated the ability of MYH to
prevent and treat for neurodegenerative diseases such as Parkinson’s disease via basal autophagy enhancement.

Methods

Pharmacological induction of Autophagy by MYH in SH-SY5Y cells:

Induction of autophagy by MYH in human neuroblastoma SH-SY5Y cells was carreid out by immunoblot analysis
with several autophagy markers. SH-SYSY cells were treated with MYH at the concentration of 400 and 800
pg/ml for 24 hr. Specifically, the autophagosome proteins LC3 II and Atg5 levels were increased and autophagy
pathway related proteins such as beclin-1, PI3 Kinase class IIT protein, ULK1, mTOR and AMPK were activated.

Conclusions
MYH can enhance the induction of autophagy through key regulator AMPK, mTOR, and Beclin-1 and it should
be considered as a possible candidate of neuroprotective agents for such as Parkinson’s disease.
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Table 1. Plant Constituents of MYH’

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 heracleifolia Kom 4
7 Raphanus sativa L. 4
8 Polygala tenuifolia(Willd.) 8
9 Acorus graminens Soland. 12
10 Dimocarpus longan Lour 12

total 70

M EFE vl 3 vlA] Q1 Dulbecco’s modified eagle
medium nutrient mixture F-12 (Ham) 1x (DMEM/F12)
3} SEfol8 Y (feal bovine serum : FBS), penicillin/
streptomycin, trypsin < Gibco X P
p-AKT, p-Erk1/2, TSCI, p-AMPK, mTOR, p-ULK, PI3
Kinase class III, Beclin-1, ATGS, LC3B, GapDHOll th &
A Cell Signal A (Beverly, MA)SI A Q33T
T3 protease inhibitor cocktail ™ RocheAl (Roche,
Penzberg, Germerny), cell lysis buffere Cell SignalA}
(Cell signaling technology®) A 22 Y33 Th

@ 7171

PowerPac Basic Power Supply (Bio-Rad, California,
USA), PowerPac HC™ (Bio-Rad, California, USA),
Trans-Blot® Turbo ™Transfer system (Bio-Rad, California,
USA), LAS-4000 Luminescent Image Analyzer (Fujifilm,
Tokyo, Japan)= AHE-3FTh

2. 5k
1) M= BHF = %2

Human neuroblastoma cellsQl SH-SYSY MX+=
ATCC (CRL-2266™. Manassas, VA 20108 USA)ZE5-E]
THsFATE Az g2 37C, 5% CO; incubartor®l| 4]
10% heat-inactivated fetal bovine serum (©]3} FBSZ} &
Gibco), 1% penicillin/streptomycin (]38} P/SEF 3,
Gibco)©] 223 Dulbecco’s modified eagle medium nu-
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Figure 1. MYH induced autophagy - lysosomal pathway in SH-SY5Y cells.

SH-SYSY cells were treated with MYH at the concentration of 400 and 800 ug/ml for 24 hr. SH-SY5Y cells were determined by
measuring the autophagosome marker LC3 protein and autophagy related gene 5 expression levels using an immunoblotting assay.
The ratio of LC3II/I and Atg 5 was evaluated by densitometric analysis and data was expressed as folds of the control. GapDH

was used as an equal loading control (n=3). **p<0.01



212 Autophagy inducing Effect of modified Yeoldahanso-tang in SH-SY5Y cells

values7F 5% PITHL WE “frelHRd Aol 7} Sgrem 7] 918 B 25k T o)t UH A aucophagy related
A skl gene:5 (ATGS)E Ade HE W FeJH o= S71

= 20 Z Hol MYHE Clg HRERLA Z
71k s AL 3ol & 4 Y (Figure 1).
I, MFesss
2. MYHS| mTOR SHIE Sot BZF AR R
2y

1.MYH2| BRXE & F=2d

SH-SYSY Al ZEollA MYHE 400, 800 pg/ml F 2]

%:E i%—:qé‘]' ke E Zf( _/J\_Z‘" e} CX]—'Q‘OI 9\)\‘_1:_;(] MYH7]' E%“?ﬁﬁiﬂle —&o-])\éég ')f: %EFE /\]'/\E]

- b5 slo]l Y HA HERAES S5l g4 ARE

ol 7] 23l western blot FATHOZ EA Q] HFR o] <l HYM ARARS Fieshe B4 4=E

fofoad o dE Qe 1c Bag g s oore| Ak alTOR X aTOR 36, 9] B2E
BSOS 3 o) = [e= A 5A A AR

93\]:]' MYH—“ 7‘11“4 ]‘)‘}\E Eq] 1C3 1 E]—Hu}g_o] IC3 12 o *HE EHEMQ' X]U”}»Z] L_?_L_ g HE A ooﬂ

o9 Hjgo] i o)A 0= =) gl Ao Blo) A E= A Ee] AE AR 2J5HH mTOR &}

Al €8]+ Beclin-1-2 PI3 Kinase class [112] 2413}

PORM MYHE HIRARLIA FE B4 9l
o 2 HRARES 5= deFol 242 48A

o
e & T A B gRAALA e I8

MYH (ng/ml)
c 400 800

rome | N e —
-
class III

Beclin-1

GapDH e O EE—

PI3 Kinase class 111
expression of control (%)

15ECHN-1 EXPression oI CONuol (Vo)
=
@
L

0.0 T T T 0.0 T T T
Control 400 800 Cont 400 800

MYH (pg/ml) MYH (pg/ml)

Figure 2. Induction of autophagy - lysosomal mTOR downstream pathway by MYH in SH-SY5Y cells.

The autophagy inducing effect of MYH by dose dependent manner in SH-SYSY cells. The PI3 Kinase class III and Beclin-1
protein levels were increased by MYH using an immunoblotting assay with antibody against PI3 Kinase class III and Beclin-1.
The PI3Kinase class III and Beclin-1 expression were evaluated by densitometric analysis and data was expressed as folds of the
control. GapDH was used as an equal loading control (n=3). *¥0<0.01
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Figure 3. MYH induced autophagy - lysosomal mTOR upstream pathway in SH-SY5Y cells.

SH-SYSY cells were treated with MYH at the concentration of 400 and 800 ug/ml for 24 hr. SH-SY5Y cells were determined by
measuring the p-AMPK, p-ULK1 and mTOR expression levels using an immunoblotting assay. That protein expression was

evaluated by densitometric analysis and data was expressed as folds of the control. GapDH was used as an equal loading control

(n=3). *¥P<0.05, *¥0<0.01
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Figure 4. MYH did not induced AKT-Erk1/2-mTOR pathway

SH-SYSY cells were treated with MYH at the concentration of 400 and 800 ug/ml for 24 hr.

MYH inhibited mTOR

expression. However, MYH did not inhibit the mTOR upstream pathway signals, p-Erk1/2 and p-AKT, and did not increase

TSC1. GapDH was used as an equal loading control (n=3).
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