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Objectives: This study is to confirm the effect of combined extract and individual extract of
Samjunghwan (SJH) in anti-oxidative and anti-obesity effect.

Methods: Combined ethanol extract of readily made SJH and individual ethanol extract of
Atractylodes japonica, Cortex lycii radicis, and Morus alba Linne was combined after the
extraction. To evaluate the anti-oxidative effect of SJH, total phenol compound and
2,2-Diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging ability were conducted. Real-time
quantitative-polymerase chain reaction analysis of transcription factor peroxisome
proliferator-activated receptror y (PPARY), adenosine monophosphate-activated protein kinase
(AMPK)-au1, tumor necrosis factor-o. (TNFo) and 3-hydroxy-3-methylglutaryl CoA reducatase
(HMG-CoA reductase) were done with 3T3-L1 cells to investigate the ant-obesity effect. Also,
cell viability analysis were done to see to toxicity of SJH.

Results: Individual extract of SJH showed significant decrease in TNFo.and AMPK transcription
while PPARY showed significant increase. Combined extract and individual extract of SJH both
showed decrease in HMG-CoA reductase. DPPH free radical scavenging ability and total phenol
compound was analogous between two groups.

Conclusions: Individual extract of SJH appears to be more effective in anti-oxidation and
anti-obesity effect compared to combined extract of SJH.
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oF kRS T HAFRIAFR] peroxisome proliferator—
activated receptror y (PPARy), 3—hydroxy—3—methylglutaryl
CoA reducatase (HMG-CoA reductase), adenosine
monophosphate—activated protein kinase (AMPK)2]
A s3I

CHer 2
1. M8ls

ARl ARGEE A9 9 A Rke] A=l At A=
1, &2 sty gARPE Ao sttt Ad
of AHgHE AR AR, AEr, FES 93 HlE
(B3:1:DE FASHe] 21 g 2 20 g0] AR X ES FH|5HA
o}, ko] Ax Aol 30% Ae-e(100 m)-S F7Fste] 1
ARRE e 5 Jgsto] FERS dglon, olE 7Y
BE5to] 1.5g (3:1:1 £ A7) SRS

2. 3T3-L1 MIZ9| Y R 23R

oA ZHPAEA|ES] 3T3-L1 AlEZFE American
Type Culture Collection (ATCC, Rockville, MD, USA)®]|
A BoFdtol ARgsEITt v Dulbecco’s modified
Eagle’s medium high glucose (DMEM; Invitrogen,
Carlsbad, CA, USA)° 10% fetal bovine serum
(Invitrogen)@} 100 wunit/ml  peniciillin, 100 pg/ml
streptomycin (Gibco—-BRL, Grand Island, NY, USA)E&
7¥sted 5% CO,, 37°C] 7oA vigstaiet. A7t
100% confluent?t A7} HH 4x10° cells/well®] B
96 wellofl 253t & 48A17F w5ttt o DMEMe] 1
UM dexamethasone (Sigma Aldrich, St. Louis, MO, USA),
10 pg/ml insulin (Sigma Aldrich), 0.5 mM 3-isobu—
tyle—1-methylxanthine (IBMX; Calbiochem, Darmstadt,
Germany)©] 47Hel 22HIAE ARgSte] 72417 F¢F =&
S G5 § 2ok AUA x| 2ek5E A et A
F= 4% A= E 242 Oil red O staining= $13l wellg
200 ug/mle] S22 AR, HERFOZE SFEAA]
o] TRt o] iA|vhS Hrlelarh AEAdES A=
QA= 2% 107 cells/well2] =2 96 well plateo] ¥

T BEE f5A717 ke A BeEd A
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F2 AAHTS 47 FEE(50, 100, 200, 400 pg/ml) 3
7}’8}04 2417k E< Bt & Ex—cytox assay S 53 Al
JE-&-S o1} Real-time polymerase chain reaction

(PCRIFll= 2&HA 71 4] @42 3T3-L1AIZE ARE-sH3iTt.

3. DPPH xtg2iC|Z A A5

SrefA| o] ARt AASS SRlsh] fIste] A
gtt]Z<el DPPH (Sigma Aldrich)o] tigt 3hdel-& =45}
=g, ZF 7+ AASE 5)ASHe] =¥ E(0.05, 0.1,
0.5, 1, 5, 10 mg/ml) =4[5t TE. DPPHE ofgh-&o] =<
300 uM DPPH/EtOHE =85kl 760 pld 2+ A& 40 pl
sastar}. skt A] 7°Coll A 3087 HES-A
S 96 well plateo]] &A VersaMax ELISA Microplate
Reader (Molecular Devices, Sunnyvale, CA, USA)E o]-&
off 515 nmelA FBEE SAoI o, A dixdtow
£ ascorbic acidE AMESFTE Free radical®] A&

(inhibition rate)-> 571 &4 &3l ottt

1

=
=
AR

Inhibition rate=(control optical density [O.D]-sample O.D)/
control O.D X100

Mu

> T O =]
4. 3 Hs8F 2N

Z’

[e)

% 9532 Folin—Ciocalteu #1192 o]-gsto] A
sloict Ek=&ol s fEEES ) do AR

2} gallic acidE 22} 40 pl¥ Folin—Ciocalteu’s phenol
reagent (Sigma Aldrich) 200 ul, 554 1,160 plet 37
T Ao 37 FF WEAIZI Bl 20%
sodium carbonate 600 ul& 7}sto] o] 72 A0 4] 24]
7t B3t 9ESAIZ1 & UV ELISA microplate readerg ©]-&
Sff 765 nmelA FBEE SAoIAH S FE=E
¢l gallic acidE ©]-&sto] 2 EEFHo=HE T 1

= P BArskct.

=gt

5. Oil red O HM

OFAIE 2|3t Bole 3T3-LIA|ZS] HiAE 2% A7
3t & phosphate buffered saline (PBS)Z A%t & 10%
formaldehyde 800 2 587} AFQof| A HESA|ZIT HESA|

71 formaldehyde 2282 W |1l |22 10% formaldehyde

GG 7}5lo] parafilme o] WESE 5 147+
7t o 2 IAAF . Formaldehyde S<0-& w2l
Bofl AlFste] ¢Hds] mtEE=E ok il
Oil red O working solution (Sigma Aldrich)& 7}t
2o A 1027 Mg & §AZ AAst] SA| SR/
2 A5kt G4 E AHA| 2= 100% isopropanol 2 &
3f5te] SE3] pipetting$t Al=E 96 well plateol] 1 ml#]

B25tod UV ELISA microplate readerg ©]-83l 520 nm
oA FFEE S7ot3th. b= tixoll gk A<l
& k7] Slofl sl SA1& ARSI

isopropanol&

Relative absorbance value=(experimental value/control) x 100

M EZAYELSC] A2 Water soluble tetrazolium salt
(WST)E ©]83F EZ-Cytox enhanced cytotoxicity assay
kit GTSBiO, Seoul, Korea)E& AFE5IGILE SFAHE A =%H
BalE 3T3-L1AZe] & Mo welld 10 ple] WST
solutions 7Fste] iF7loA 2417t Bt §ESAIR] &
UV ELISA microplate readerg ©]-83l 562 nmollA 2%

£ S5kt A= dixatoll digt Al ks
st7] S8l st7] 34 ARgSHE

Relative absorbance value=(experimental value/control) X 100

7. Real-time PCR
0|28} ] ”\]E of WAk AR89t T
S 7IRE 3 242 5
215 AA 0]'@1 PBSZ A& 5} Trizole
reagent (Inv1trogen)E o] &35t RNAE F&st3tt. Z+
oA AL 2 nge] RNAL ¢DNA synthesis kit (Sprint™
RT Complete Oligo(dT)18; Clontech, Mountain View,
CA, USA)E ol&sll gaArstaet. 2+ A=+ Light—
Cycler—FastStart DNA Master SYBR Green (Roche,
Indianapolis, ID, USA)Z} Z+ primer (Table 1)& AHg-3l
LightCycler instrument (Roche 480 real time PCR
system) S Eol] A5t PCR S22 x7|HA 95°C
10%, 4% W5-2%(Table Dol w2t 10z, A4HH 72°C
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Table 1, Primer Sequences Used for Gene Expression Analysis

Gene name Primer sequence OAT (°C)

HMG-CoA  5'-GTAAGCGCAGTTCCTTCCGC-3' 58
5'-TTGTAGCCTCACAGTCCTTGG-3'

AMPK-o.1 5'-AAGCCGACCCAATGACATCA-3' 52
5'-CTTCCTTCGTACACGCAAAT-3'

TNFa. 5'-GAACTGGCAGAAGAGGCACT-3' 60
5'-AGG GTC TGG GCC ATA GAACT-3'

PPARy 5'-GCCCTTTGGTGACTTTATGG-3' 53
5'-CAGCAGGTTGTCTTGGATGT-3'

Beta-actin ~ 5'-GCAAGTGCTTCTAGGCGGAC-3' 56

5'-AAGAAAGGGTGTAAAACGCAGC-3'

OAT: optimal annealing temperature, HMG-CoA: 3-hydroxy-3-methyl-
glutaryl CoA reducatase, AMPK: adenosine monophosphate-activated
protein kinase, TNF: tumor necrosis factor, PPAR: peroxisome
proliferator-activated receptror,

152= sto] cycle &<F 35ttt A@AvH= Light-
Cycler Software (Roche)E Fall 4391 FAAte] ¥
o
S

dge 2 g Foke WAoR Adstgon], Avke
O

house keeping gene B-actine U0l &3 4 =4
shct,
8. SAYH

S8 Bt (mean) ¥t EEH 2 (standard deviation) =
BAlskloH, 7t AT 7He] FAAY £42 Student’s
t—test (IBM SPSS version 20.0.0 for Windows; IBM,
Armonk, NY, USA)E Fall Algstit. e Ad2 18]
AlBstod, Oil red O G4, DPPH A2ttt 427)%,

& HEe A, AEAEE A2 3719 well& AHg-sH

1. FAeta o] e THFEEN HEXES H
Aggte] 23tE F s e vt i 2f5E
=9 H¢ 16.65 mg/g TH-Eo] = ¥, NEFEES
73% 17.87 mg/go 2 /N EFE 0| oL B2 H=o] T
Eo] Sl Ao R Yttt AAEe] ol Ee] e
HE=3RtE2 Afads a7t EN st A
7)otk A7t Baslo] grom'? Aze AAAret A
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Fig. 1. Comparison between combined extract of Samjunghwan
(SJH) and individual extract of SJH on 2,2-Diphenyl-1-picrylhydrazyl
(DPPH) free radical inhibition analysis, Ascorbic acid is used as a
positive control,
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Fig. 2, Real-time quantitative-polymerase chain reaction (qPCR)
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(D) 12

0.8 4
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Control Combined extract Individual extract

analysis, (A) Adenosine monophosphate-activated protein  kinase

(AMPK)-oc1/Bactin, (B) 3-hydroxy-3-methylglutaryl CoA reducatase (HMG-CoA reductase)/bactin, (C) peroxisome proliferator-activated receptror y
(PPARYy)/Bactin (D) tumor necrosis factor-o. (TNFay)/Bactin, Data shown in mean+standard deviation, *P < 0,05,

ol-gst3tt. 11 A¥= Fig. 3o WER iEt. 50 pg/ml, 100

ug/mle] AT At Aol EFE= N
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w] — 1 T & T T
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Relative absorbance value (%)
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N
xQ
CPQ

® 4 g g g © g g g
60@ \@Q@ ,Lqe\f$ &@Q@ 6&3\9$ \@9‘3 'L“Q\d &@\@

Combined extract Individual extract

Fig. 3. Comparison between combined extract of Samjunghwan
(SJH) and individual extract of SJH on 3T3-L1 cell viability, Data
shown in mean+standard deviation, *P < 0,05, Relative absorbance
value=(experimental value/control) x 100,
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HFEE BT olRAE s gL 22} 2 AolE
UERA 9oty EFEER U AEFEER BT 200
pg/mle] Bl e 058 EAFERE B 2.63%, 7
MEER A9 10.58% ATPEEE F7M7IE A0S

uehd ¥, 400 pg/mle] skl EtFEEclMe

10.40%, /NEFEENE 10.71%2 BE 93] A2
Z&E UAAINE AL FRIT 5 3l%lon, 400 pg/mlel
EFFE2(P=0.037)< At At BF ol Qe
ATE Ho|Z|= ottt ol2jgh Al gEe] AP g o=
Fol Hol AAet JA] IA = o ollAs 25 A=
542 Ul & qlov A srolss 25 Ao &
A ZIM71E AL ulsts O el SEEERT
NEFEENA B2 27t FHold ZAS o 4= USich
3. |t 0| it TERFEF HEZXES HN

=3 3T3-L1 ZA o] A9 8e A2t Oil red O
ARdof| A A 2] Ot 3= AgEe] 23t
EEoAM= Tt gixTel Hlsl 0.87% Ak ] efstAl
F7FRE A& I 4= UL, EFEE] A 25.78%
ARt AL G ¢ JJAN F 7 B {2 A
=] 2] gttt (Fig. 4).

AASRS 22| 3-S wf 3T3-LIAIE U H]gka} 4w

tlo do

Azte] - TS 216t flolf real-time qPCR A%
St A= Fig. 24, B, Coll HePSitt. AMPK-al-2 A|2E
W adenosine monophosphateS #HA|sh= AllA| 2] «Jgt=z A

120

100 -

|

60

40

Relative absorbance value (%)

20 4

T T T
Control Combined extract Individual extract

Fig, 4, Oil red O staining analysis, Data shown in mean+standard
deviation, Relative absorbance value=(experimental value/control)
x 100,
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