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ABSTRACT

Objectives : Fermentation of herbs has been known to be helpful in improving the immune systems and
protecting body against disease, The present study was conducted to evaluate anti—inflammatory effects of the
fermentation extracts (FE) consisting of soybean, red ginseng and Citrus Unshiu Peel in lipopolysaccharide (LPS)
—activated Raw264,7 cells,

Methods : FE were prepared by the fermentation with RBacillus Subtilis and then by extraction with ethanol
(95%; prepared by the fermentation process). Cell viability was measured by MTT assay. Nitric oxide (NO)
production was measured in culture media by Griess assay. The expression of nuclear factor (NF)—xB and
inhibitory kappa B alpha (IxBa) was determined by Western blot,

Results : LPS—induced production of NO and PGE; was dose—dependently decreased by the treatment of FE in
Raw264.7 cells. These suppressive effects of FE on NO and PGE: production were related to the inhibition of
inducible nitric oxide synthase (INOS) and cyclooxygenase—2 (COX—2) expression, FE inhibited LPS—induced
production of pro—inflammatory cytokines, TNF-a, IL—6, and IL—18 in a dose—dependent manner, Furthermore,
FE inhibited the NF—«B signaling pathway through the prevention of LPS—induced degradation of IxBa in cytosol
and the nuclear translocation of NF—«B,

Conclusions : These findings suggest that FE could have anti—inflammatory effects on LPS—induced inflammatory
responses in macrophages,

Key words : Anti—inflammatory; fermentation extract; soybean:. ginseng. Citrus Unshiu Peel; nitric oxide: cytokine;
NF—«B. Raw264.7 cells
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4 H3F w7 Ao]E7R(cytokine) 59 AJAHE A=FFHo
A =g WSS AN T AT GFS dov)= Zg
Y A GBS AF A9 Afolu RAL
sto] MBS gutalt)) AISS thoket WoHBe
AT Qled Ed], g2y Aol oty Y
& 2o] WARAIL FuUA A= AF Zo|A gmAolz}
3 A 011—,}8).

dal ool #FH 5o aazgd o {712
BfsiAy o2 ez dszosy Je 23e us
of Y IAHL oujgic} ozyE Lak ol TR, 7t
A e AR & AASHE AR 7|eE TgE| god
) SEAES wr e BExudlz Rijsie 41 wE)
Aol T4 4 QA FozN AAHT vy Yol
Sl A APez g mom op?,
YE(RE)E Totu|ieale] ggpo] o T Eoz
AEHoz T da H4AZ AR FEHE 22 4
3 gioh, daEIAoA diF Tl de a2 (Bacillus Subtilis)
o] maztgo] o HEAQ opuAtoz HEET, PR3
g Re fzoz ZFEAY FeEe A ol oy
YPARIEES S "ot ogdt gAIESE B4
oAb, o]AZEHE(isoflavone), EAHphytic acid), ARE
Y(saponin) So| 9lon] datiEst Yehls gitel? &
A, gugH? 5 Ay adle] 7lddsis ez B
1=oA Qlct FrefEoAE FaHLeguminosae) A& Glycine
max Merrill®] $2 &, 55 4ot ZaRAZ AS FA
(GEk)et e SE(RE), AACME, ASd(FaEs )
axol glo] S AHWER), o3 ER), R, T
() 5& thagsd ALET?,

B3t Aureobasidium pullulans® Wa3t ZujojA vig
A e SFE o=t AW &0 2 aglycon FH|
o ZatrwolEz HFHo =M Yol 2 Zopro=
o] 71%540] Zstde] BuEUHY TAGIE) T 2L FoF
Az was T3 AW 2H 457 2= Rbl, Rb2, Re
59 AlZY AES Rg3, compound K&t Ze HZTjARAE
E2 Asgtozn Tie] AR Ee] & 34E 4 9
A FH? 2o 712 o] wranbyeld Haj=o] Al
A= Rg3, Rh2, compound K Eo| 33} 3 HE=
A} 22 ooFet Qe B4 a%5S It Buvt goly)
il %E}l&lg)_

ATk Ao mAZgoR AR HARKMESO] A4
Bl dhy B AE, OoFES u|R£e thoFat BofoA] &
Az A" S oy B Ao REoz dAx) 1 S8y
917} wo] AgHAQ Agtolct, ol ZwoA 2 Aol At
49 g%, 34 W92 ziste] wag] wE 2EE(FE)
N2e 7154 24 B9 ezt @ 4 AL Folck, 7
o] A7HA| kS HHg v &R wigste] LAAZHORH

5ol 238 5 Qlee HoRYH”,
2 A= LPSE &4+ Raw264.7 celloA¢] NO
2 xpo|Evtel Aol nx= AT} ol gEujfEAe
Hgo] HAA AL sl NF—«B ATAL 73S AR}
°2H FEO| 9% %< Azt st

ey

Rl ot hu
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1. AJek

Lipopolysaccharide  (LPS), dimethyl  sulfoxide
(DMSO), phenylmethanesulfonyl fluoride (PMSF),
ethylenediaminetetraacetic acid (EDTA), 3—(4,5—

dimethylthiazol—2—yl)—2, 5—diphenyltetrazoleum (MTT)
L Sigma (St. Louis, MO, USA)o|A G331, DMEM,
fetal bovine serum (FBS), antibiotics= Gibco/BRL
(Eggenstein, Germany)2X€ £33}t Actin, lamin A/C
A= Santa Cruz Biotechnology (Bergheimer, Germany)
oA FJsFR L, INOS, COX—-2, IkBa, NF—«B &A= Cell
Signalling Technology (Irvine, CA, USA)oJA FI3}H Tt

2. 48 FEE9Y &4

ofgfjo] 7|&gt HigF Zo] YiFo 4t XuE EFste]
Bacillus Subtilis2® WaA|Z] BE4e AE x3lo)| X3t
(F)uto] 2 HIP&FAA FFusict diF, 4, g2 g€
g 2US SH)8] el diF= dlotA 42~45CY] 2=
Ak WaEA Y3 48A1%F 1A HEAX ¥ dFY
5~10 FH%7t =g 34t B0E st 25417 2% &
aAFY diFet 4 23 dEEL ) BT 25:75%
FHE EZ3ste] 18A17F B 3xF HEgh Fof AE(80
mesh) 3t}

OF, 34t A9E A" dE FE2EL2 £9(95% ethyl
alcohol)& AMG3te] EH|SHYTE WA WdE 2 1kg T 10L
o] el &H 72A17F U FE31Y filter paper (Watman,
No.2)2 oJ3stE 1, 60 + 2ColA A TAsZ7(EYELA,
Tokyo, Japan)Z ZE=3}1l freezer dryer (Labconco,
USA)A FZAAZRSIY ¥ra F&E(fermentation extract,
FE)2 AMSIATH FHFEES &2 9.4%%°0H, A
ARgsE wj7Hx] —20°CollA Bkt

3. NZ wi¥

Murine macrophage cell line¢Ql Raw264.7 cells& gt
AlEFATAHSeoul, Korea)ollk] 7431 Dulbecco's modified
Eagle's medium (DMEM)®]| 10% fetal bovine serum
(FBS), 100 U/ml penicillin ¥ 100 pg/ml streptomycine
33 wjAE ARgSt 37T, 5% CO» incubatorollA] <k
st RE Aol AEE 80~90%2] confluenceo] Al
ARSI, 15 passagesE 7R & AlZRt HFo] AN

st

4, MTT assay

Cello] FES $=¥2 X3 Fo| wepids Aol
wellg 50 W] MTT(0.1 mg/mDAIeRE YL 4X7F 53t A
slo] AJAE dark formazan crystals2 dissolving solution
(DMSO)e]] o Titertek Multiskan Automatic ELISA
microplate reader(Model MCC/340, Huntsville, AL)S A}
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43to] 570 nmolA FBEE ZHIAF, AZPZELS
control cello] oigF WEE= Uelfdct [ie. viability (%
control) = 100 X (absorbance of treated sample) / (absorbance
of control)].

5. AW3}& 2 (nitric oxide, NO)AJAHF &3

Raw264.7 cell& LPS(1 yg/ml)Z activationd}o] FAEH
NO= AXE gl Fof EA3H= nitrite ion(NOz )] FE)
24 Griess A%E o]§ste] St 7h=kstA ArdstH
AZujoF A5 50 Wt GriessA|2F(1% sulfanilamide in
5% phosphoric acid + 1% a—naphthylamide in HxO) 50
WE 96 well platesol] E316ln QaloA] 108 EQF ¥4
71 & 540 nmollA] Titertek Multiskan Automatic ELISA
microplate reader(Model MCC/340, Huntsville, AL)Z &
FJ=E At

6. PGE:9] &34

WjF W49 PGES 24sp] 9stel A¥ ELISA
kit(RnD Systems, MN, USA)E AME3Ech wijgF wix=
coating® 96 well plate?] BiX|E 100 W& A7}Skal primary
antibody solution® PGE: conjugateE 50 w& Z+zh9
wello| Y2 & AR2oA 2A|17F B2t w5ttt Washing
buffer2 43] A2l 200 ul®] substrate solution®] 30&
7+ ¥FgA17]3 stop solution 50 WS AEgt & Titertek
Multiskan Automatic ELISA microplate reader= 450
nmoAN FFEE S5

7. Whole cell lysates ¥ nuclear fraction2]
FH|

ik HZE 10 mM Tris—HCI(pH 7.4), 5mM EDTA(pH
8.0), 130 mM NaCl, 1% Triton X—100, 0.2 M phenyl—
methyl—sulfonyl fluoride, proteinase inhibitor cocktail
2 83l= buffer2 ERTh Cell lysatess= 27—gauge
needle2 33] homogenizingdt 1587 2o HX3t &,
15,000 x gollA] 158%F PR3t cell debrisE A|As}
I ASHS FHste] whole cell lysateZ AT

3 &of| EAdk= NF-«B Tid IS AR 913t nuclear
fraction A|®E/E= nuclear extraction kit (Chemicon
International, Temecula, CA, USA)E ARE-3le] FH|3}% Tt

8., Tdld =% =4 9 Western blot analysis

A ST X= Micro BCA protein assay reagent kit
(Pierce, Rockford, IL, USA)E o]&3d}o] 570 nmollA &%
T2 243193 bovine serum albumin (BSA)ES EFEZR
2 3t9 standard curveE 2 Fof] BEIAI weh 3
At Total cell lysate ¥ HEZFEL 30~50ugd o
WE oz Hole 10% geld] H7|95LE TidsS He
391 nitrocellulose membrane® & o3} t} Nitrocellulose
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membrane2 iNOS, COX-2, IkB, NF—«B, Actin, Lamine
A/C 59 1x} antibodyS 7F5t] WEEAIZ] Fof 22} antibody
2 syt "eukgAl Thlzle ECL chemiluminescence
detection kit(Amersham Biosciences, Buckinghamshire,

UK)E ARgste] 2lstirt,

9. Cytokine &#

Cytokine(TNF—a, IL—1B8, IL—6)2 ELISA Kit(Pierce
endogen, Rockford, IL, USA)E AREsle] &A3I¢oH,
A 9] HMHL manufacturer's instructiono] wa} £33+
o}, wiouiAE A3t cytokinelE coating® 96 well
plateo] BjAE 50 ul & H7}ste] Ad2ol|A 2A17F St wiek
st 50 w9 biotinylated antibody reagentZE Z}z+o]
welle]l Aglste] 1AIZHEE A=A vhbgAIZl & 33] 100
e streptavidin—HRP solutions Z+Z}9] wello] 713t
1XZE B9t A2of vhsatint. ZHzhe] welloll TMB substrate
100 WE Askar 3027+ ¥Hg-A7]1AL stop solution 100 W&
A2 gt & Titertek Multiskan Automatic ELISA microplate
reader2 450 nmo|A FHE=E SASIA

10. SAA=

A3 A= SPSS system(Statistical Package, SPSS
Inc. USA)S o|&3t] ANOVA test @ LSDE p<0.05 4=
FolA A&7 Fo48E ARSI, BE data= B £
#ZEH2H(mean + SD)E YERHSIT

2 3

1. FE9| N==/ 37}

Aol A FE9| 224 TS 2AAsP] 5] s=E=
th2M ol 25t 48AIZE SRt WlgRE Fofl MTTE 4413t
S REAIA AESEE AR, FEE 100 ug/mlFg
2914 B4t 2.5 ug/ml7tA| 9 = HHE ARt wY
e 23 10 ug/ml o139 FENA AE F40] FEHIH
(Fig. 1A). olofl, Awk UM AZEHS FLsHA P=
= HAE 2ARIZen, Fig. 1BoA yehd ZAi=RF
FagteR FHFEE0] AESEE I e v=2
0.3, 1, 3ug/ml& 273Ut

k)
cl
”
z

10

%)
238

60

Cell viability (")

CON 15 5 10 1% 50w
FE (ng/ml}

coN 03 3

1
FE {irg/ml)

Fig. 1. Effect of FE on the cell viability in Raw264.7 cells.
Raw264.7 cells were treated with FE for 48 h and then MTT cell
viability assay was carried out. Da*ta represent the mean £ S.D.
with thrge separate experiments (, significant as compared to
control, p{0.01; NS, not significant).
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2. FE9] NO 2 PGE; Aol oig a3}

LPSE I3 24372 AIE 2 ZA8R= WS (endotoxin)
Z 4] macrophage cell& A=A|A NOL+ PGE; Ze E32
Bujsle] |5 A1357)12 AR, weba skl A
AE o] EZE digt A3 mAE HHECRN JAT &
52 AT 4 Uk B A4 FE7F NOSF PGE:2] A4
o mXEe ATE AHE ZI AZEHL FUEIA] ¥= 5
= WHYolA FEQ.3, 1, 3ug/m)e =&z A3ja
T YeRfiQlth(Fig. 2). NOE LPS ©5 Az|olA dizd
(CON)ell H]3)| 3,088 S7F3H9 o FE(3 ug/ml) ==ol 23]
2,082 A CHFig, 24). HRLA A9 TAEX
AE PGE: LPS|| 98l s=7F FE3M $7H2761 pg/ml)
st o FE3 ug/mholl &3l <3tAl(p <0.01) 74(1413
pg/ml) = cH(Fig. 2B).

E

£ s A

-
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LPS s

Fig. 2. Effects of FE on the production of NO and PGE, in LPS
stimulated Raw264.7 cells.

The cells were treated with FE for 1h prior to the addition of LPS (1
ug/ml), and then further incubated for 24h. The cultured medium was
collected and directly assayed for NO (A) and PGE: (B) as described
in Methods. Data represent the mean £SD. with three separate
experiments (, significant as compared to control,  p{001; *
significant as compared to LPS alone, *p < 0.05, #p < 0.01).

3. FEQ] iNOS 2 COX-2 shild wtdo] ofdt &3}

LPSZ 37Fe NO ¥ PGEs°l|l tidt FES] Alanr} o
=2 sk 249 dwd B3d A 7Q1sk=AE RA}
3}7] 93} western blot analysisE AA|SFETE iNOSe}F
COX-2+= B = &AskA] &L LPSY 9 FrEs
L inducible enzymel 24 HRFIAE Tl o] I
ZEA] AT LPS Azl o F3HsHA F7H= ek, ot
ARk INOSeF COX—2 T e FEO 93 Fr=o&
02 Fo5HA(p<0.01) HAEES FAT 4= Uch(Fig. 3A).
LPSE f=d 9o gt expression densitys 12 3}
92 u, FE(3 ug/ml)o] &3] iNOSE 0.20, COX—2+= 0.33
9] densitys YERITHFig 3B).
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Fig. 3. Effect on the expression of iINOS and COX—2 proteins by FE.
Expression levels of iINOS and COX—2 protein (A) were monitored
18h after treatment of cells with LPS (1 ug/ml) with or without
ethanolic extracts of fermented herbs. Equal amounts of total
protein were resolved by SDS—PAGE. Expressions of iNOS and
COX—2 protein were determined by western blot analysis using
specific antibodies. Actin was used as a loading control. Bar
graphs (B) show the densitometry of blot from all experiments in
each group. pata represent the mean £ S.D. with thg*ee separate
experiments (, significant as compared to control, p<0.01; ’
significant as compared to LPS alone, “p< 0.05, ”“p< 0.01).

4, FES] Apolg7lel o] gk &3}

Raw264.7 cello|A] TNF—q, IL-18 ¥ IL-65 Z3st=

ZUi7l Abe|EFIQIES LPS Aol 93| It=atA A=
o] ket HRo AFWSE ZwistA "ok weElAd FEZ}
o|H3t Alo|EFIQIS Fgt o] v FFE AHE F
I}, FE+ 837 AtolE7kdel disl] f2lgh(p <0.01) A
a2 2YchFig. 4). TNF-a= 1, 3ug/mlY ST &
ofgt AR FI} et om(Fig, 4A), IL-19F IL-69] &
HlE= Ao A3 A%sE (0.3, 1, 3ug/mlollA FJ3HA
F2= o (Fig, 4B, O).

(A)

TN Fea (pgmi)
TL- 1P (pe/ml)

[ 03 1 3 3 (pgmkiE) cox 83 1 3 3 (mpmLFE)

coN 03 1 3 3 (egmEFE)

Fig. 4. Effect of FE on LPS—stimulated cytokine production.,
Production of TNF—a (A), IL—18 (B) and IL—6 (C) were measured
in the medium of Raw264.7 cells cultured with LPS (1 ug/ml) in
the presence or absence of FE for 12 h, The amount of each
cytokine was measured by immunoassay as described in
Methods, Datg represent the mean = S.D. with thrge separate
experiments (, significant as compared to control, p<0.01; *
significant as compared to LPS alone, ”p < 0.01).

5. FEC] NF-«B AlsAGA=Z| 3t a7}

£ Ao FE= INOS ¥ COX-29 ¥dE Adfske
aIE UePHY] o NF-«BY AsdgA o] do] IS
AOoZ AR Y] western blotE AA|5Y Ik Ba2l NF—«B
chula WEEEs 2ASIETH kB ©hE WEe 1pS A
gof o5 AZWollA FHHA FasHH 2, FEo| o8 1
Aag=rt EEHE AS AT 5= AUtHFig. 54). 18
HEI o4 o] NF-¢BE= LPS XX 93 f-2J5HA Z7}
tgou, FEo| 9Jdte] NF—«Bol 494UA (»<0.01)
Fastqich. FES| &= AA]o &%t kBa % NF—«B2| I
Hal= IEER ekokch(Fig, 5B).
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(A)

NF-xB () | s - —
Lamin A/C (N) | om = =
T (W) | - - - |
ACHD (W) — s .

CON 3 - 3 (pg'ml;FE)

3 (ewmErE)

Fig. 5. Effects on the expression of IkBa and NF—«B by FE.
Expression level of IkBa and NF—«B protein (A) were monitored
15 min and 60 min after treatment of cells with LPS (1 ug/ml)
with or without FE (3 ug/ml). Actin and lamin A/C were used as
loading controls for nuclear fractions (N) and whole cell lysates
(W), respectively. Bar graphs (B) show the densitometry of blot
from all experiments in each group. Data represent the mean *+
S.D. with three separate experiments (, significant as compared to
control, "p{0.01; * significant as compared to LPS alone, *p <
0.01).
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B Skl g wael FoiEm ok, wEdieke) a4
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uhg E3etzo] 1Y A mnY So| wrEEed, A
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HEgteR(Ag o] dg ot B E BuEo] gk

W ghebol| gt TA FUkel tlEe] FEENT Qs Wa
71&2 StojstolA o] FEAIS Ao ofd £Hd F
oy WS tpaded ZEEHAH 2 AW F9 shiolt
HFE 4ol EAY FA(FE)E HFEste], WE =
U7, FAEGVIE), AU ), NELEEEED, =
o EEE, WEARSEED 59 ARE HEESIY
WFEAZ] A o] ez wastefe] ozt g 4= 9t
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AT Y7I(BERE 124 st § AgEel g4 ®
gt ool Aot W oFF 5 WEAZ YR,
e, (i, £ %), AS@EHNE oz ASIre
712% kY,

2 dAFo|Me FEO FEFaAE H718H7] $I8te], LPS
2 ZA5E Raw264.7 cello| A gragteRae] AAX7 %
iEL] uXE ¥ AHR A st 1 Ay, wE
Y LPSE $=H NOYPGE:S] AL So5tA Al
59S ok ofyzt AZuil AO]EFIIQI TNF—a, IL-18,
IL-6% A3ige Ikt IL-1 T-cell®] 43}
B—cell®] A4, NK cell?] activitygs AsIsl= Alo]E7]<1
o]M?”  TNF—a= macrophage®} mast cell SolA Hu|g]
o] LPSHHS-9] 4 mifx|2A TES 52 Hogukse] ¢
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o ofdtet®  ®3} IL-6= B—cello] plasmaX|E2 B
FHEE AT FAH| o HulE AFele AloEARIC R
A% BN A S £ U Aoz A Q)
o wrasleRfs odl Alo|EvIRIY AL 2EFo=
W e AT HAXAHA SEEE WA IE
vk zAst=d BT 4 e oz AlgHd)

S-S0l st ASE IHZ NF—+«Be INOS%
COX—-29] W3S 2AEsH= AARIAZ apoptosise] <A,
cell cycle®] 23, oncogenesis?} 10| 3120130), TNF—«a
59| AloE7R] Wz Fojals Aoz wHuEeld gt
W QubAQl AbEell A NF—¢BE AZAo|A Al |
kBS} Agste] vggPez ZAsHAT, LPS 59 2o
A wkBe® ARSI APEHWA  NF-4BZEE Ea
(degradation)7} DojuA] HF?, kBat "Wol& Y7t A4
23A NF-«B= oz HAYsted COX-2, iNOS ¥ Alo|E
7l 59| HAE f=atA HF?, B Aol AEE kBa
ch o] wrd e LpSel o3 Zastgolt wragtekae] ¢
& HRFATH AES|o|H e NF—,B= LPSo| 23 Z7}g)
AT AT oaf st o] BHEL kB W
AZAE AG2YA NF—B7t oz A= 1ge wa
Fop7l aRtH oz At USL ot

B A4 BHelet FEO| 9% avbs wa oS A
Zo] HAFJAAY o] 2 AREES 798 Ao
2 Azgth oln ®uEelzl FEO| by 27 ;nbz
TN BARE A g s]Qlsks Aoz dhE
0 wrEAAeN TR, AT 2 nAEL ok o)
TGRS Baote] N2e 48458 AN B, &
Ao 4 AEde was S8 AUESrt 803 Rel,
Rg3, compound K¢ Z2 AEA EAZ HIFTe=ZH <l
A F5ee Z7M7IE Aoz deA A, Compound
L P, HAZA 5o ako] BuEgent? uag
Aol WHES Blx] e Bt HjE) o & FAE, FAks
e yehitts dxdne dEEgd??? grs wa
Ao thEka Aol HE| = (peptide)t ol2] ofn|iAto R
Bigo] g G5 Uepn®), ojaZeire] dapo] 2
Agozm HA7) oo 945t U BhEEe] ool 7]oqst
L Aoz ruFP? Aol vz F48 4 Y FHY
aglycone ZetE-o]|=9] FgFo] I3] @2 Zyxz Zhf o]
| wE &84 Hold o FHHE AErt gk
w7 AL o] gel u wa jFEoAl Zehricol
= A7l aglycone FFER HEAF o] FAlst A
4z Zns Y42 $ Ago] RuFP?. 2 Aqex
golEl FEQ| &40 7]eigt Ao gigt olal2 57] siA
FES W& thaibEo] digt 84 2 JS0] ofwA 3
o] Atz RRgat=A o] gt 4 Ayl AagE|ojop &
olt},

s ofN rr

=R

2 dAFoME LPSE A3 Raw264.7 cellolA FEQ|
45 AAE A o3 2 duks At

ot



o4

2 =22 271934 A
S/MEAFI(No. 2011-115-5)9] dF4Po =

o4
bﬂi‘%
He ¢

=t
Bl

KRS g

LPSe] 93] #=3tA4 AAE NO ¥ PGEx= FE (0.3,
1, 3ug/ml) Aol o3 feletA A=

FEo| 9J3t NO ¥ PGE, 4] 74 #3te= o] EHE
LS YA TA¢l INOSE COX—29] whzl ahg 7+
22RE 7Ust= Aoz yekt

LPSel o8] TEshA AAE @EUA AbolEziel
(TNF-q, TL-6, TL-1)& FEel o3} oJskA 7
H9ct.

e Z7kA7)n
zZ

2
A0 2

. FE9] AEle AM=ZE W kBe9 ®
NF—«B2 3oz9] o5& {23t
FSASAGHZE XA AT

Fo] A2 HE FEZ7F NF—«B AZALGAZ (S &
WlelArEe) BelE Ao FASATE U
4 19tk

el

Y3t= 20119 R AEFEY 7]
o3t A=

Qe waye

. Taub DD, Oppenheim JJ, Chemokines,

References

Brevetti G, Giugliano G, Brevetti L,
Inflammation in peripheral artery disease,
2010 ; 122(18) : 1862-75,

Hiatt WR,
Circulation,

. MacMicking J, Xie QW, Nathan C. Nitric oxide and

macrophage function, Ann Rev Immunol, 1997 ; 15
: 32350,

inflammation
and the immune system. Ther Immunol, 1994 ; 1(4)

1 229-46.

. Clark IA, The advent of the cytokine storm, Immunol

Cell Biol, 2007 ; 85 : 271-3,

. Butchar JP, Parsa KV, Marsh CB, Tridandapani S,

Negative regulators of toll-like receptor 4—mediated
macrophage inflammatory response, Curr Pharm Des,
2006 ; 12(32) : 4143-53,

. Agard M, Asakrah S, Morici LA, PGE(2) suppression

of innate immunity during mucosal bacterial infection,
Front Cell Infect Microbiol, 2013 ; 3 : 45,

. Macdonald TT, Monteleone G, Immunity, inflammation,

and allergy in the gut. Science, 2005 ; 307(5717) :

1920-5,

. Leung DY, Boguniwicz M, Howll MD, Nomura I,

Hamid QA. New insights into atopic drmatitis, J

Clin Invest, 2004 ; 113 : 651-7.

— Vol

9.

10.

11,

12,

13.

14,

15.

16.

17,

18,

19,

20.

21,

22,

30 No, 5, 2015

Park KY. Increased health functionality of fermented
foods, Food Ind Nutr, 2012 : 17(1) : 1-8
Choi YK, Sul JU, Park SK, Yu SN, Kim SH, Rhee
MS, Ahn SC, Shin MS, Research trends of fermented
medicinal herbs —based on their clinical efficacy
and safety assessment, J Life Sci. 2012 ; 22(12) :
1729-39.
Park JW, Lee YJ, Yoon S, Total flavonoids and
phenolics in fermented soy products and their effects
on antioxidant activities determined by different
assays, Korean J Food Cult, 2007 ; 22 : 353-8,
Son JH, Ha BJ., Antioxidative and antiaging effects
of fermented soybean, rice bran, and red ginseng
by mixed ratios, J Fd Hyg Safety. 2013 : 28(4) :
354-9,
Shin ZA, Nam CW, Lee HS, Lee HJ, Moon TH,
Fractionation of angiotensin converting enzyme
inhibitory peptides from soybean paste, Korean J
Food Sci Technol, 1995 ; 27 : 230—4,
Nam EY, Kim DI, Choi MS, Kim HJ, Effects of
fermented soybean on body weight, body fat and
serum lipid in obese women, J Korean Obstet
Gynecol, 2015 ; 28(1) : 58-72.
Professors of herbalogy, Colleges of Korean medicine
in Korea, Herbalogy. Seoul : Younglimsa, 2010 :
1945,
Park CD, Jung HK, Park CH, Jung YS, Hong JH,
Ko HS, Kang DH, Kim HS,
peel flavonoid bioconversion microorganism and

Isolation of citrus

inhibitory effect on the oxidative dDamage in
pancreatic beta cells, KSBB J, 2012 ; 27 : 67-74,
Park SJ, Kim DH, Kim SS, Preparation and quality
characteristics of the fermentation product of
ginseng by lactic acid bacteria (FGL)., J Ginseng Res,
2006 . 30 @ 88-94,

Kim DH., Metabolism of ginsenosides to bioactive
compounds by intestinal microflora and its industrial
application, J Ginseng Res, 2009 ; 33 : 165—76,
Trinh HT, Han SJ, Kim SW, Lee YC, Kim DH,
Bifidus fermentation increases hypolipidemic and
hypoglycemic effects of red ginseng, J Microbiol
Biotechnol, 2007 ; 17 : 1127-33,

Kim TY. Method for preparing new protein having
fungtion and anticancer effects, Korea patent, 2011
. number 10—1144471,

Sargent JM, The use of the MTT assay to study
drug resistance in fresh tumour samples,
Results Cancer Res, 2003 : 161 : 13-25,
Lee S, Son J, Sohn J, Kim W, Lee S, Lee PJ, Leem
K, Effects of herbal composition and fermented Cervi

Recent

Pantotrichum Cornu on longitudinal bone growth
in adolescent male rats., Kor J Herbol. 2009 : 24(1)
1 121-31



23.

24,

25,

26.

27,

28.

29,

30.

31.

32.

33.

34.

35.

36.

37.

oiF 4 JAYE 4" dE REE

Liu RL, Ren SF, Wang YZ,
fermentation Cordyceps sinensisfy powder on blood

Influence of the

in the cases of essential
2006 ; 27

uric acid and lipid
hypertension, World Clin Drugs.
498-502,

Kim HY, Choi BH, Hwang HJ, Kim H, Lee KM,
Hahm DH, Shim I, Lee HJ. Effect of the new
diabetic formula on streptozotocin—induced diabetic
rats, Korean J Orient Physiol Pathol, 2004 ; 18(5)
. 13316,

Kim DG, Kim MB, Kim H, Park JH, Lim JP,
Hong SH. Herb Medicinal Pharmacognosy. Seoul :
Shinilbooks, 2005 : 231-2,
Heo J. Donguibogam. Seoul :
o 81,

Huang H, Patel DD, Manton KG, The immune
system in aging: roles of cytokines, T cells and
NK cells, Front Biosci, 2005 ; 10 : 192-215,

Chu WM, Tumor necrosis factor, Cancer Lett,
2013 ; 328 : 222-5,

Cassim B, Mody G, Bhoola K, Kallikrein cascade
and cytokines in inflamed joints., Pharmacol Ther,
2002 ; 94 : 1-34,

Lugman S, Pezzuto JM, NF-kappaB: a promising

Namsandang, 2004

target for natural products in cancer chemoprevention,
Phytother Res. 2010 ; 24 : 949-63,

Li @, Verma IM, NF—«B regulation in the immune
system, Nat Rev Immunol, 2002 ; 2 : 725-34,
Magnani M, Crinelli R, Bianchi M, Antonelli A,
The ubiquitin—dependent proteolytic system and
other potential targets for the modulation of nuclear
factor—xB (NF—«B). Curr Drug Targets. 2000 ; 1
1 387-99.

Kim HJ, Chae IG, Lee SG, Jeong HdJ, Lee EJ, Lee
IS. Effects of fermented red ginseng extracts on
hyperglycemia in streptozotocin—induced diabetic
rats, J Ginseng Res, 2010 ; 34 : 104-12,

Kim HJ, Lee SG, Chae IG, Kim MJ, Im NK, Yu
MH, Lee EJ, Lee IS, Antioxidant effects of fermented
red ginseng extracts in streptozotocin—induced diabetic
rats. J Ginseng Res, 2011 ; 35 : 129-37.

Ra KS, Choi JW, Enhancement of cyclo—His—Pro
(CHP) content from soybean fermented with Bacillus
amyloliquefaciens CHP—12 and its anti—diabetic
effect, KSBB J, 2011 ; 26 : 41-8,

Yoo HW, Chang MJ, Kim SH, Fermented soybeans
by Rhizopus oligosporus reduce femoral bone loss
in ovariectomized rats. Nutr Res Pract. 2014 ;
8(5) : 539—43.

Rhyu MR, Kim EY, Bae IY, Park YK. Contents of
naringin, hesperidin and neohesperidin in premature
Korean citrus fruits, Kor J Food Sci Technol, 2002
; 34 1 132-5.

o)

o
of,
olN
ol
2
r
&
re
-

65

38. Song MH, Bae JT, Ko HJ, Jang YM, Lee JD, Lee GS,

Pyo HB. Anti—oxidant effect and anti—inflammatory
of fermented Citrus Unshiu peel extract by using
Schizophyllum commune, J Soc Cosmet Sci Korea,
2011 ; 37(4) : 351-6,



