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THBE) &3, Kb EICHBE 2 B S b0 L, BERSCAV O RS, e
FEINETIE, COHAMBOBRRFEMTHLOBICER LTSRS, AROES
(X AE I B R L < 7 A DR EHIN O A F 2] & 10 <o P S B e e s
DIEZ EFHALHIR2D 2 & &2 R LT\ 5% (Yoshizaki et al., 2014), 3T4E. EEBIEREO 1
DOTH LN L, BHERERER L BIRZONTEY . BEBSELEAL LTE
YERIENBFIHER - TR THIRIEL b E X TV D, FNEXHT S L& 5 ICKEN
JERifR 2 O CRBIc Lo TR SN, AFEHEROBEER & L4252 L, &
DITAERI & 0 RNERHEINT 2700 2 F UL, BEMKIESFHE L. SMERSOE
PEABICHEDNA AU RPN B E SN D 2 EBBEINT WS, & 2 TR T
VL DU R 2 R0 R IR A RET B JOE ISR L CHIBISh R & 4 B AT
DEBR, ST UBEERENIIE LT A IRIE RSOV TRE L, R
BUMERIETH D LPS FHEMERIEIT AT A PIAIE B LAt L, BARETF k4
DN DR A el LTz,

I =

IR L, wop L = DR B AR Y KRR R L -SSR L
TEMTDLETEU BARALRY v 7 Fa—AEkF%+T5 2 L RESH T
Do BHDIZCHDAT v 7L LT, AR AARFIMRHRIT S, A 2 2 U L HHE
PTEHA LAY VHRDIETEZM D 72DIZ, £ VR Y D WENHEINT 2 2 & 2R 415
TS (FA AT CMUE), REIBEA AU CIAEAFE & B flE AL L



A LAY P EHWTERL D 2BERIFDORBIEIL DR D EBEZ TS (HFF,
2014),

DR ICEOBEIRIF AT LD E LI AZRY v 7 v R— Ak, RAICRA] e
FMEOOESTH D, BARTIH 20 U LEOBMHD 2 NicOE D, ZHED 6 MO &
DINABRY w7 v Ra—bh FREFFOFHREICEHUTHERAEN TS (BE
FEEREE. 2007), B HERINCTE R RE AR EORBEREL -6 L, Fhic
L2 EEEOEME, EEEREE~OEBEIZ 2R B> TG (EEHEE ERE
A 2014), L7ehi> T, B0 FUHE. BEELHLT 52 &1, @EmcBNT
HFRBEHICBWTHEHEETH D,

RS RER L 2o TRZ 24 R Y ARG BIEORIERISPEE L TnD 2
ERBH SN2 o7 2, BERIC L > TRNESENT 2L 2 F VB AT 7 U VB
&V o TR R BN ER DS N F — VR BED T E DO TH D Toll BEZ AR (TLR) 4
%1 LT NF-kB Z1EME(L L, IL-6 R° TNFo, COX2 &\ T RIEMS A NI A o DFEH
BILHE, FLCA AU VP OFEICHESTLZ EARESRLTWE P, BLEo
ZEDD, ERSA AU ARG, 2 BUERIE OTRE & U CRIERG A AR TS 2
EPHLETH D EHEIN D, EOITERIEDTHRIZE T 5 RERFEITL LN TH D,
S ASROMRFEE 7 & DY fg & bhig U C L IEEI L i - < 0 EIRRENHETT L T <
78, BHIRIERSPBRIENARETH D L 5 7, BEMOESWFIEREEND, NER
INETRECESTRLTEXEEATHIE, BHMERL CORaMEREmnE Nz
BHo FIT, BRECAZRY v 7 Ra—LARFRHTEA L5 BHOBEFENE L
FN TN A5,

BEBIOH &\ o 12 H AR OAGHEA 70 R B A S A B PRI 2 RSB R & Vo o
AZRY w7y Fu—APRHRRRARESIN TS MY, B8 &I RERB IOV
BEAERT 2 &, MEHED LR IH S, FICFREHICB W TROVLESIRNRHRE ST
WB D, BER & TSR A R S LTS TTh D Z e D, B CTh DMk
R DS R G LT D EE 2 b5, —F, BN LA 2 U Bk
ZHET DEBRICIEERENED > TS 28NS, 2RO OBOZRIL, KAEDHH]
EOLTAERTH S LHEgi s s,

F ZTAME T, BOPIRIEN R AT 2 2 L2 BRI, g~/ v 77— Uil
WA T A RIETT /L E LTI FUBHEERIEICER L, ABB &
O E AW BERG ORI ONTRE LTz, £MENESR (LPS) FHEMERIE
T HHFELHE L, BRIEE T MK A 2R OER A R Lz,
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WFseEEchlE U7- A8 (FEE  IINEE B Be, ITNTR-—BRPE)E . FEIR B 4| RS fo s |
3 L5250 (500 um) (X, ENEN20g E#300mLIE—A7 7 A 2lB L, B
AK22mL, A% /—/L52mL, 7 2 rik/L 26 mL &Mz, 30°C DKIEH T 1 BFREER
L7, FDO% 1,652 xg lZT 10 pmOHEEL. REEXA|AWEL, A ZE R — b
WK LTz, ZOWWRIC 7 aadv s 26 mL, BiEK 25 mL 20z TIRFI L, #E L T2

CBESETE, TREETATZ7 I AIB L, =/ SN L— 2 —TiRiE L., £ ORERL
BSIZ LV RLE L, B O % 50 mg/mL DRI/ D X H DMSO IZIRfE L .
iR E EBROME L L,

22LPS BLUOVUL I F UBRIC K D RIEDFHE

Raw264 i % 1.5x10° cells/em® DFEECHEM L, A, AR Lo QB % 100 L
WINL7=, Z0O%, KIEE 100 ng/mL @ LPS 100 pL 35 X T 200 uM DL X F U R % s
N U7z, LPS MEFRBALG 30 2o & /R 7 B % 6 RF#T21C RNA AR & B L7,
2SR T U EEIRZR B AR 6 WIS & N7 AR S A 24 R[4 IC RNA BE S & B L 72,

2-3 RT-gPCR £

RNA PO [AUL L Sepasol (NACALAI TESQUE #t, 5#5) & A, I SCEICF#E O HFi1ET
Fhi L7, & D%, ¥ RNA &% 53 Y6 E 5 NanoDrop ND-1000 (Thermo Fisher £, USA)
ZHAWTHIER., 0.5 pg BED RNA % High-Capacity ¢cDNA Reverse Transcription Kit
(Thermo Fisher £, USA) Z# MW TiHflizE L, cDNA 1Bk L7z, IL-6, COX2, TNFa,
IL-1B, iNOS Oi&fn {3 B Elx, U 7 /L% A L PCR Thermal Cycler Dice Real Time System
TP80O (X 1 T34 A4 (KK, H#) ZH W THIE L, BETFREEX, "V AF—F
v TG D GAPDH \CXRET HHRHEE L TR LT,

2-4 JERE T my ME

RAW264 {7 5 RIPA buffer (150 mM NaCl, 50 mM Tris-HCI (pH 8.0). 5mM EDTA. 50
mM NaF, 10 mM Sodium pyrophosphate, 1 mM Sodium orthovanadate, 1% NP-40, 0.5%
Deoxycrorate, 0.1% SDS) ZHWWTH 7 EEEMARNL UT-, X 2378 S ug &
SDS-PAGE L. &Mk, PVDF A 7 L U NZHRE Uz, -5 Sz & X7 Bk, p3s,
pp38. NF-kB., pNF-xB, ERK, pERK. B-actin #fFERAYICEEFT 5 —REUEK L, FED
PV F F U H B o THERE X 4177 rabbit 1gG & mouse IgG & §8%T 5 IR FLE
Z I CHERE U, 1as-1000 mini (8 =7 A /LA, HER) ([ CTEFERSEHRE 2 HE LT,
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Fig. 1. Pro-inflammatory effect of LPS in Raw264 cells. (A)Raw264 cells were exposed with
100 ng/mL of LPS for indicated times, and mRNA expressions of IL-18, IL-6, COX2, TNFa,
INOS were determined by real-time PCR analysis. (B)Raw264 cells were exposed with
indicated concentration of LPS for 6 hours, and mRNA expressions of IL-1p, IL-6, COX2, TNFa

£

iNOS were determined by real-time PCR analysis. (Results are meantS.E.M. (n = 3), *p<0.05,
**p<0.01)

FEIOSEMT LPS ZIREE UiFE L - RIEICAT T 2 EICEE 4 5 By O RTEDN R %
U7 )& A LPCR N LTz, AEIMEYILLPS I KA RIEM AT = — X — DB LT
FEH I G, IREDRIZA O 720>~ 72 (Table. 1),
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o hm—L LPS LPS + 138

YA IRHERE | EE IR e | M FEVERA
IL1 8 0.096 0.0074 165 * 10.5 175 * 13.7
IL-6 0.0053 0.0002 30.1 % 2.20 35.4 % 2.50
COX2 0.076 0.0056 10.9 * 0.20 15.0 * 0.33
TNFa 0.28 0.0012 423 * 0.25 4.55 % 0.053
iNOS 0.0236 0.0015 1.60 * 0.035 222 % 0.091

Table. 1. Inhibitory effect of white koji extract on mRNA expression which is related to

inflammation in LPS-stimulated Raw264 cells. The cells were exposed with 100 ng/mL LPS

with presence or absence of white koji extract., and followed by real-time PCR analysis to
determine of mRNA expression of /L-1§, IL-6, COX2, TNFa, iNOS. (n = 3, *p<0.001 vs. =2~
hE—L)

3-2 VR T R RIED )T D B AE S

PV R FUBED IR R A RETT A 201, UL S F R 200 uM A 3~24 HERH
Wiz L, IL-1B. IL-6, COX2, TNFa. iNOS @ mRNA 384 U 7 /L% A 1 PCR /M L7~
TR %E Fig. 2 (A) WO d, 2V FUBOBREIZ L > T, IL-6, COX2, TNFo D& T
FEEITRER 24 BRI TAHRICHEEM U, RISV F U BR O B 7R B I 4 Mt
THEDIT, SV FUBEE 10~200 uM OFRE TIRFE L, IL-6 & COX2 @ mRNA %
Z U T VZ A A PCR M LTS R % Fig. 2 (B) IORT, 2SIV FUBOBEIZL - T
IL-6, COX2 DEARTHBLEIT IV I F Uk 200 uM OERB CTHEICHIN L=, UL Lo
RO, 2SIV F UBROBEFESMEL 200 uM, 24 BERTIZIRE LT,
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Fig. 2. Pro-inflammatory effect of palmitate in Raw264 cells. (A)The cells were exposed
with 200 uM palmitic acid or vehicle (0.04% ethanol and 18 uM BSA in PBS), and mRNA
expression was quantified 3, 6 or 24 hrs after the exposure. (B)The cells were exposed with
indicated concentration of 200 uM palmitic acid or vehicle (0.04% ethanol and 18 uM BSA in

PBS) for 24 hours, and mRNA expressions of were determined by real-time PCR analysis.
(Results are meantS.E.M. (n = 3~6), *p<0.05, **p<0.01, ***p<0.001)

EROGMUET/ OV F U AR U E L RIEI 9 D B BLE Y 5 Sk D Fik
TERNR A T2 A L PCR Tt LT, BRI SV ITFUBIZED COX2 B X
Y TNFo DB Ax T3 BB 2 R EARTEI A B HH U, IL-6 OB RBEER M
RERFEICIHEBEIZH D | FIRIENRS A H 47z (Table. 2),



A b=l LI F R | Sug/ml FEE | 20ug/mL 38 | 50 ug/mL F138

THE | RERE | VO | RERE | VO | SERE | THE | EERE | T | Eet

IL-6 0.0029 | 0.0012 | 0.022* | 0.0077 | 0.012 0.0023 | 0.0075 | 0.0026 | 0.0042 | 0.0015

COX2 | 0.069 0.0044 1026* |0.035 0.13# | 0.010 0.083# | 0.010 0.085# | 0.00072

TNF 0.21 0.0073 1 036* | 0.025 020# |0.014 0.16# | 0.021 0.15# | 0.0042

Table. 2. Inhibitory effect of white koji extract on mRNA expression which is related to
inflammation in palmitate-stimulated Raw264 cells. The cells were exposed with 200 pM
palmitic acid or vehicle (0.04% ethanol and 18 uM BSA in PBS) with presence or absence of
white koji extract, and followed by real-time PCR analysis to determine of mRNA expression of
IL-6, COX2, TNFa. (n = 6, *p<0.05 vs. =2 ;N 2L, #p<0.05 vs. /~/L 3 F TR

ZOEDIT VBRI L X T U BRI 16 LT O BB B A R L
H B ORI RN RIEF TN T UGB TH 5 2 L BRI S i,

3-3 VR T UM RIE I T D PLAE ) B O VR FHS I o fiR B

LPS 1% Toll tkZ 4K (TLR) 4 IZHEA L. TIROD > 7 F AR R A 75 AL S ¥, 408
AT 4 2= — DRI BEEINEE 5 2 L CRESFHET S (Fig. 3), LPS (3.
RIED Y 7T ARERBICI N T, RIEMEAT 4 =— ¥ —D LiEIcH 5 p38 MAPK.
NF-kB, ERK Z{EMHE(L L RIEA BT HE VIO MERH LB, NI FUBmRED L
R CRIEZ BT 2 O ERE LRI v, 220, £91% p38 MAPK,
NF-kB. ERK €N END, "I F UBRIC LD ) U BLRORBREDEL 2 Yo X & o
TRy T A PHETRTE LI R % Fig. 31T, ZORE, U VB p38 MAPK D%
BLS v X F RRR R 2o TRIRMICHE N L, BRER% 3 I D07 < & b IRE%
24 [ & TR LT,
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Fig. 3. The effect of palmitate on the phosphorylation of p38, NF-kB and ERK. The cells
were exposed with 200 uM palmitic acid or vehicle (0.04% ethanol and 18 uM BSA in PBS),

and protein expression was quantified 0.25, 1,3, 6 or 24 hrs after the exposure.

ZZT VI FUBRIZE D p38 MAPK @ U Uiz xtd 5 A O R %2 U = R
Zo7nayT 420 ZIETHNE LR % Table. 3 189, AMESDIL, AT U
\2X % p38 MAPK @ U Uk 2 A EICIHE Lz, £huilxf LT, LPSIZ X % p38 MAPK
DY UELIIBEE Lo 72, T LPS IS KA RIEMEAT 4 =— % —D BB T HEL
EHIMIAHET, SV FUBIC D RIEMNEA T = —F — OB FREEEINO 7~
EIHITHE VIR E BT D,

ar hue—u LPS or 7NV F Mg 50 ug/mL H#8

I E EHERRE | P THERRE | FHE FEYERR
NVIF VB 100 8.78 267 * 32.5 213 # 31.1
LPS 100 253 1112 * 94.8 1183 * 54.4

Table. 3. Inhibition of p38 MAPK phosphorylation by white koji extract. The cells were
exposed with 200 uM palmitic acid with presence or absence of white koji extract for 6 hrs, the
expressional level of phosphorylated p38 was determined by western blottiong (n = 9). The cells
were exposed with 100 ng/ml LPS with presence or absence of white koji extract for 30 min, the
expressional level of phosphorylated p38 was determined by western blottiong (n = 3).

(*p<0.05vs. 21> b2 —/b, #p<0.05vs. 7 /L F )
P p

L boZ L ABMESIE OV F U BEFHEMERIEICKR LT p38 MAPK IC L 5V 7
FRB A LET S = & THAER R A RO TREME I RS Sz, M X - T
L RsWERIX, TLR4 241 L C TNFa & W o o RIEMEY A M A L ORELDBTTEL, £ L
TA R Y R OFEICFET A LngESL TS P, AT REHER
WHETF N~ ZADOMEEZ EFLT 52 L0 Y, ABIIRIEOIHI ZN L TA R Y
VPR SRET D LRSS,
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We previously reported that white koji (WK) ameliorated insulin resistance in mice which are
fed with high-fat diet. This would be suggested that chronic inflammation mediated by palmitic
acid might be the cause of the insulin resistance. Hence, in order to clarify the
anti-inflammatory action of WK, we investigated the effect of the WK extract on the palmitic
acid-induced inflammation in rat macrophage cells, Raw264. WK extract was prepared by
Bligh-Dyer method, and dissolved in DMSO. The cells were exposed to palmitic acid with
absence or presence of the WK extract, and the gene expressions of pro-inflammatory mediators
(IL-1B, TNF-a, [L-6 or iNOS) were measured by qPCRs. In result, WK extract (5 ~ 50 pg/mL)
dose-dependently inhibited palmitic acid-induced TNF-a, COX-2 or IL-6 expression. Further,
the effect of WK extract (50 pg/mL) on phosphorylation of p38, JNK or NF-«xB induced by
palmitic acid was measured by western blotting. Palmitic acid specifically augmented the
phosphorylation of p38, which was significantly inhibited by the WK extract. These results
indicated that WK inhibits palmitic acid-induced inflammation by the inhibition of p38 MAPK

activation, implying the possible application of WK for anti-obese supplement.



