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Abstract

This study investigated the o-smooth muscle actin (a-SMA) inhibitory activity of traditional doenjang in Korea.
Only the traditional doenjang of which quality was certificated in Korea was used in this study. The most significant
marker for fibrolysis is the expression of a-SMA and when MEF cells were treated with extract of Kyongbuk doen-
jang, the a-SMA expression was suppressed 74%, Gangwon and Chunbuk doenjang were suppressed the o-SMA
expression more than 60% compared with the control. Particularly Kyongbuk doenjang was fermented over 2 years
and the difference between Kyongbuk doenjang and silymarin was only 10%.
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2182 sle e EEE dHA dutol# A9} ol
7o AR Tk EATIA] 7HRE 75 S TR L
2 933 4EFe 7 (curcumin), B E(caffeic acid

phenethyl ester, CAPE), .2 & &](sulphoraphane)$} <}AH]
(6(methylsulfiny) hexylisothiocyanate, 6-HITC) 5°] 21}
(Surh, 2003), 763} 7HASIE GAH T A s
£2e o}F euA Zait. Ao FelHew o
kg3t AFe) HAS WEA dA )5t o)
& z]-og:"*— o

oFF2

3 Aol ZEHA AFoIM 1 A

T7F A7 Solubal UthkHsu et al, 2009; Tanaka et al.,
2009). Z o= herbal medicine®l| A 7Hdf3F X5 24
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Z 2 EoA FE3 genistein®] FAtsl g3to} AdH oF
]84 A-F(Hsieh et al., 2010; Ji et al., 2011; Valsecchi et
al, 2011} AFgEStErA Foof ot F7d hEAde] tish
785 FIHKuzu et al, 2007), 2] HepG2el A4S
A8 &e] F|ALS §-E3H=(Chodon et al,, 2007) 5] 974
H7} v BALE AL QlYk, 5381, Hydrocotyle sibthorpioides=-
HE] FE3 geniteing G232 o] 717 2lo] HHAAZI
rat AFolA 7k Gaet I G5 miidAre] RS A

AR, Al Fepalle] B4 3 7 -f3ke] ulo]
QUAES FAaAT= AL E B IE Y (Quanfang et
al, 2013).

FEvEre] dE EEAEFS QUGS TR A S
tEshe 2% 3 Y2 53] 94 945 FEF
E] Zo]¥ daidzein, genistein?} 2 isoflavones L] 3L

tocopherol & phenolic acids 52 A¥2o =2 213 it}
AL 7 e AR BAIEATHA et al, 2012).
ol9lo = #HAe | Tta I (Kwon et al, 2006; Bas et
al,, 2013), FF =4 (Lee et al, 2012), F<HEHA](Lim et
al,, 2004) 5] 7I5/d0] Tk BuHy AT 7F Ak
I FEE 7lsdd tg de mHgk Aot} o]
S 2Tl A 2pA] sk B3] HlFH 7154 daily food
2X49 Js yHT uf AFHd 7HR7F SRS Ao
2 oAAZI

2 AtolM e = dEAFE 744
Ao AHgstR e ol= 8% T B
HEZ ARgstoforatn, T 60%(wiw), o=
300 mg% ©17¢ 5o AEAFE RE 4T AES
F471% 14 (Korea Food Standards codex)S &4l
SA|AkgITE 3] Azl o5 vl 5o A stE Al
old 1F& Fall A&E FAAEef A7 EAo]
ZAFStAL QP /do] R E 7H
3t AN A 2A G 73S glstaat st
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U HAE2E FARNTS Wol A e ¥4 Al
Z AQHERE F UNELE 4, A7E 4, SHE 3, 3%
T 4, A 6, AT 370) AFS T8k Wl East
o Ago| AREEITE £ =olA e AlEE giAl i
T2 7o 2t AFe TR 6 /lEelA 2d
Arol Aoz FHIAT 282 AFoA AMEE 24
e AR L e FAANRIEHEY) A2
Fujste] Algs o FAHUETLS silymarin(Sigma,

USA)E AH&-aFaith
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AFSA[oF

A EZuS 9% DMEM, fetal bovine serum(FBS),
0.05% trypsin, penisillin-streptomycin= = Gibco(Life
Technologies, USA) Al&& AF&3t912™ SDS-PAGES}
blot buffer, western ECL substrates= 57 Bio-rad(USA),
2l A A|FE-S Sigma Aldrich(USA), B8 = Al 2A}
oA Frufate] ARSI
70% methanol &= M=

HAAIFE 20g0 70% methanol 180 mLS H7}3 H
25°CoNlA] 150 rpm &2 1841 7H5-Qt RIBHHl FA AT, 21 &l
U= 4°ColA 8,000 rppmO 2 15 1 FoF AR S H A
SHYHS E2]3}e] Whatman paper No.22 oA 71t}
HAE AEF71E o838t FFAZ F A%
20°CoNA Bast FRTFZ 94 FEE §IAA A
o] AH&-shATH

[

ot ot &

MEFA|ZHH2¢

Agoigta oFet) st FESHZRE BYES MEF
(mouse embryonic fibroblast) Al 325 DMEM(FBS 10% &
) WiAE H7Fste] 37°C, 5% CO, ¥l %71(Sanyo, Japan)
oA cell density 80-90% A% 2 w7k <k 2 A7k vk
stk Wi FEHE AATT F trypsi/EDTA(0.25%/
0.53 mM, Sigma, USA)E A3l 37°C, 5% CO, Hj 7]
oA o 2E-7F WRSAIZATE 200xgoll A 28-7F Q4] el s)
o F3E MEE FAT F 3x10° cell/well®] H=5F 6
well plateZ &7l % 37°C, 5% CO, #lgF71oA 35 &
b o kst wiA Aeds AAST F, =22
DMEM(FBS A 2= o] A 6-124]7F 5<t starvation A] %]
FAEFEES FEEE AP st 37°C, 5% CO, v
710014 24417k vl Fsai .

MTT assay

MEF AlZZ 10° cell/100 uL F%F 96 well plateol] &5
sled 37°C, 5% CO, viF71olA] 24417k wiFst 5 HjX]
Feds AAsAT. 2t = A5E DMEMH 4
24X 7 F7F w e 3 MTTS9(5 mg/mL) 20 uLE %7}
gk & 4x7F F<F w ekl Formazan AR A S AT
F58S A A% ¥ DMSO 100 pLE H71ste] 4%
23 A1A microplate reader® 540 nmoA SHE=E
A ZAEES AL T

¢
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MTT At AlgA 2] FF A8 vA e &
FEx100



Western blot

MEE 7351 lysis buffer® A2olA] °F 3087F Al
F gt falE AEAS 16xgoll A 158 F%
HEYAA FeHvHe FE3te] Bradford 0= thulg
FS HAASATE B FY dWlAS sample loading
buffer?t 410] 100°CellA 5%7 @32 5 10% SDS-
PAGEZ ©ild H7)9d5S A8k A719%e]
SDS-PAGEE PVDF membrane®. 2 ©|5A|Zl H 1% skim
milkZ 4°CollA] 3154 blockingS AAISIE . 1 2} &4
(a-SMA(dilution  1:1000), B-actin(1:5000), Santa Cruz
Biotechnology, USA)®} 4A]7F WE-g-A1Z1 5| PBS ¢80
2 AHg & 22 FA(Goat Anti-Mouse IgG-HRP, Bio-
Rad)¢} 2A17F WHEAI AT, @ANEgo] & 5 PBS 9%
fdo g AF F Clarity western ECL substrate(Bio-rad)
Z WF3A]#A Chemidoc XRS+ system(Bio-rad, USA)S. &
SN =

o

J

dut ol nE
Cell viability

71E QA oy FE e f@AFEE] IR,
AFAE 283 I E S 545 YeRd
(Song et al., 2001; Lim et al., 2007)° we} LukA] 3z
st 54 7FsAdS wiAlE] flske 70% SR |4
289 A %38l MEF Al XF0] MTT assayS 2 A]3H31
ok Alge] giFEe] WEE FEE 500 pg/mL FEolA]
91-99%2] cell viabilityE X.o] AlZ5o] gl ALz 1}
Bton AEFAods 9SS FA ¥= AR YEhY
a-SMA Hddl| gt AAHQ aHE A5 F Us A
© 2 A5 %S tH(Table 1).

Table 1. The effect of extract from certified traditional
doenjang in Korea on the cell viability of MEF cells.

Product No. Cell viability (%) Product No. Cell viability (%)
Control 100.0+4.59
1 98.9542.52 13 94.39+2.29
2 95.62+1.34 14 98.71+4.50
3 99.3242.08 15 96.69+3.37
4 94.8542.12 16 98.14+4.01
5 94.04+1.03 17 96.39+3.78
6 96.32+1.05 18 93.99+1.72
7 98.33+2.89 19 98.18+2.85
8 96.59+0.49 20 94.70+2.11
9 99.64+1.39 21 91.59+4.81
10 93.67+4.01 22 97.63+2.88
11 95.88+2.47 23 96.57+3.61
12 93.68+4.77 24 97.88+3.20

Value are means%S.D., n=3
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Fig. 1. Western blot analysis of a-SMA inhibitory activity from
CP and certified traditional doenjang. CP(commercial product
of instant doenjang) was used as negative control. The relative
o-SMA to B-actin was assessed by sacnning densitometry and
was calculated with density of relative o-SMA to B-actin.

Anti-fibrolysis &

a-SMAE ZHdHr3te] Fas AERE o] AolA o
o1zl DMN 7+ &7 F oA vx=E4kst 2171 Co Q10
£ 4AN B2AdN AN EAE FHelE AR BT
H(Choi et al.,, 2009) v}7} Jom HZAFH Q] FFAA 3
BAlol) 215 AfolHEAA ofzlhgo] Bl A ER AT
=] o] 5 th(Goldberg et al., 2007). £ A= MEFA| o]
A4y AFFEES AFste] AEW o-SMAS] FAFTS
western blotO. 2 28t A3} silymarin(Fd t 2=a)* 2] Al
control(T Z1)ol A L= a-SMAL] o] FA A A5}
He 2SS Ao @x gl sk e
a-SMA TS vlawgl e = S thFig. 1).

A& A oA 3 No. 13 WEUNFHEL a-SMAL]
W& Eo] control THH] 74%= 7FE &S AAZAS B
O H(Table 2), ol= @A -l A EAZ AHEHAL 9L
= silymarin} H|2A] JAIEAH ] =71 oF 10% F=5+
o WAl &= Zez YelthFig 2). 54 ExaLoes
AHEE A Az AFe A xRt FAH
Table 2. The effect of extract from certified traditional

doenjang in Korea on the a-SMA inhibitory activity and
product information.

Product Local region oc—SMA .inhibitory Fermerlltation
No. activity (%) period
1 Gyeonggi 50 2 years
8 Gangwon 65 Below 6 months
11 Chungnam 41 Below 6 months
12 Kyongbuk 44 Below 6 months
13 Kyongbuk 74 More than 2 years
16 Chunbuk 51 Below 6 months
17 Chunbuk 61 Below 6 months
18 Chunbuk 62 Below 6 months
21 Jeju 53 Below 6 months




404

a-SMA —> | == - a-SMA —> | ™= -——
B-actin —> | =————— B-actin —> | v v —r—
S A N NN N
o & & & © & ¢
S & O S R
ST o o o SF o o S
2
§ No.8 g No.13
« az
ag 12 8 g 12
£§ 1 35 1
% g o8 T2 os
53 06 $E 06
8 02 - ] . % 02
i, mm o

Fig. 2. Western blot analysis of a-SMA inhibitory activity from
certified traditional doenjang No. 8, 13. The relative o-SMA to
B-actin was assessed by sacnning densitometry and was
calculated with density of relative a-SMA to B-actin.

Th(Table 2). o= AT L] AREOA Q= AA7HA] A
R g ol ol BERW|AES Wl 7]l
O 2 o) €42 FEREH dold s E B
olu2} daidzin, genistein, glycitin-6-O-glucoside, caffeic acid
7} £4 3} (Hammerschmidt et al., 1978), ZH& ofu|zAlo]
FThE AR dHA el a2 F 53] of=7|dH =4
A2 G S daAA 7olM SH=HE S 7
2A] 7)™ (Sanchez et al., 1991), LDL(low density lipoprotein)
< AAst Zhl S 2H S Akl Ae thatel] FaFS
FE A F BIFEI AHCarroll et al., 1995).

2HEA] FAEAE O RE)0] | T dar|7t
THe RAae g2 AFEFS 6 1Y ool a7t
AXHA v Eo] EH|SI= protease] EAdol 23] &
H ZFE oln Ak Aie] sheko] FrtekaL, ol g i
o] SkA AFT 7TES UYERAS Aozt 54

s

23L t159] isoflavonesol| = HIGA 2] &) =X
BAF] A5 v A o] FHrEol =2 AR &
dl(Kim et al., 2005), A E43E vuig= AW

gk ool o] WM E wgA| Bt gk

A A AT FH, 2005). LE o8 FFEol

vlHl A FEle] isoflavones(genistein, daidzein)oll <]
Afrste] EAFAH 2] a-SMAL] L& o] oA F U3
g 9o o= AEo|A FEFF genistein®] 7+
SRS HAAZI L 7435k vho| e rAES A
the 2o A7d et XSk (Quanfang et al., 2013).
a8 ofoln| Ao A W E] 2 W (methionine)>  S-
adenosylmethionine®] &4 291 A A 24 7+x22A] 745 5
ks =2 9l GSH(glutathione)2] $Hdol o] &&EE Ao=
AUt o] 9] A ME=TGF-pet 22 ASA Aol

o Moo ol @
2 jo oy 3

f

ul

byt

DN
PSS e N R o o 2 ale e

>

A-SMA —> | " . - - a-SMA —> | - = oo
B-actin —> | "wrrr|  B-actin —> | r————
QA N Q NN
O & & o & ¢ €

O O & ® S & O

S S S W of

.\\@ ST S (190 .\\QQ S8 r19°

%\ N —

No.18
12

S

A
08
o6 -
0.4

o N |

Fig. 3. Western blot analysis of o-SMA inhibitory activity from
certified traditional doenjang No. 17, 18. The relative o-SMA to
B-actin was assessed by sacnning densitometry and was
calculated with density of relative a-SMA to B-actin.
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E71013 EAEZA(DMN)O] a-SMA2] WS FA]7]
= AoZ RIH o =u(Goldberg et al., 2007; Choi
et al, 2009) o213t ZAEZHo] GSHY &FitsizgS
&) AAEDE a-SMAQ] TE I JAA L S
o2} o 4=},

ABA oA F=3"E No 17, 18 AEUNF A%
60%°1732] a-SMA SAEAH S HIA S H(Fig. 3)
A A FFE No. 8 AE2NT A2 a-SMA A
°] 65%% T WHAE =A Ueporn L)) 2
No. 1 F515 4 E3F 50% ©]/de] dAEAd S
(Fig. 1). ol&= Za7]7F o]9ox AEHS] A<
o sl PAE FFH T g A2
oA 71918k Ao g AARHETH No. 13 52
S ANES 7P 70 2 o] war|he 7
tgst g =2 9 obn=abde] syt U
2 g B AN E A E wol 0%
Ao A A WAstel 2o gk 715l s
ThLee et al,, 2013). wEbx] 2 Ao AH8H HA5AS
ol 7k sk A mae] A 712 7S flEA
SEA WA S 5= thet etsta 2] o] 7 g4
o gt 2Aks B8 HE7I7ke] St mE 7sAe
gell tigh A7t o e Eojof & Aoz Azt

ATl HU AEAS B4 didez 7 dist
AR a-SMAE AEZ 4ol 1HF3t A aHE
Hisles Zlolm ol A oA AREHE H=ollA]
AENF B T oF 38%2] AlFAM a-SMA <A
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