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The anti-inflammatory influence of fermented soy products containing
a fermented Rhus verniciflua extract on lipopolysaccharide (LPS)-treated
RAW 264.7 cells
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Abstract Rhus verniciflua (RV) Stokes is a herbal medicine that helps improve blood circulation by stimulating digestion,
removing extravasated blood, and raising body temperature. The purpose of this research was to study the anti-
inflammatory effect of fermented soy products (FSP) containing a fermented RV (FRV) extract on lipopolysaccharides
(LPS)-treatedd RAW 264.7 cells. Treatment with FRV extracts (1, 10, 100 pg/mL) downregulated nitric oxide (NO) and
pro-inflammatory cytokines as compared to the LPS-treated group. Besides, the RV extract treatment suppressed the
expression of genes related to pro-inflammatory cytokines, matrixins, inflammation, and apoptosis, while increasing the
expression of genes involved in the antioxidant system. Furthermore, RVS extract upregulated antioxidant enzymes, such
as glutathione, Cu,Zn-SOD, and catalase without changes in the Nrf2-Keapl pathway. FSP (doenjang, ganjang) containing
FRV extracts (0.1, 1, or 10 pg/mL) significantly decreased the NO and IL-6 levels in an FSP after 8 weeks of
fermentation, but not the expression of genes involved in the inflammation and antioxidant system. These result indicate
that an FRV extract and FSPs have a potential application in inflammatory conditions.
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Diego, CA, USA)% AREste] skt Ad Al s A
coating buffere] 12} FAE 250:1 H]E&Z 3|43} 100 ulL?
S3IaL 4°ColA overnightstlth. the ', 3047 QFYst & PBS
2 washing 39 WHE3H F block bufferS 200 uL¥ #53ko 1
AZF 308 FoF Ao B3It 0.05% PBST washing 39 wF
F EZEEAT ARES 100 LY BT 247 Bk e
#3190} 0.05% PBST washing 5% WHE & 22} A<} 24
2E block buffers} 3A3te] 100 uL EF312L 1417 302
oF Ao B#3EATE 0.05% PBST washing 61 HHE
71ANE 100 L B 308 oW E 450-480 nm
=2 FAsA

=

II

g

ol offt ol T o
ool ot

Z2AERE F_l(ProstagIandln) E, (PGE,) &4

RAW 26471225 24 well plateol] 5x10* cell/well®] TE=Z &
Fstal uiF7]el 24’\]7L HieFstaATtt widE Alxo] & FEE,
2 9 P FEES FEEE At 447 wiF $, LPS
(1 pg/mLys Aste] 24X7F vttt 2487 A3 5 wi%f
4ENE etubed] F3H] 12,000 rpm, 102 DARE|Ete] A
S 93 A8 AMEsIIth PGE, ELISA kit (Cambridge Bio-
science, Cambridge, MA, USA) AlF=S Adz7o| 9A 514
sled FH]E}AL, standardSt A EE 100 pl, B4 988 50 ul,
conjugate 50 pL, 3| 50 pL? EFsEFTE 2A17F -, washing
buffer2 49 A|Z & conjugate 5ul, pNpp 7128 £ 200 Ly
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RAW 264.7H122E 6.cm disholl 5x10 cell/well®] =2 FF3}
a1 oujzIel 24X7F wiFstGATE Wik Al x| £ FEE, B
9 ) FEES FEEE AFste] 1AZF W F, LPS (1 pg/
mL)E AZste] 24X 7F wisidnt. o] AEds AAG H
PBSZ 23] A3t & PBS 1mL o] scrapper® 3l e-tube
o %71 % 4,000 pm, 5% YHEF st MES -70°C s}
o §HA B A3 Total RNAS #2]8t 100 ng/
S5uL7t HEE RNA 42 A>aieh. WaaolA reporter codeset
7} probesetS AWNA daHlollA 590 T, 2 2 invers A 4
o], spin downd}ITh 70 pLe] hybridization bufferE reporter
codeset tubeol] o] master mix2 THE ¥, capture probe= 3T
tubeell 414 €431 8 uLE ZFzhe] wellel]l B53199tE 5 ule] RNA
5 Zbzke] wellol 5314t Capture probe= invert 3t § Z}z}
9] wellell 2 ul2 53kt 1kgo] A1==7] el thermocycler
< 65°Co] WEE FEHE 15uL=EA €3t nCounter prep-
station®l] hybridization o] ¢4FH MES Z3t] AF ¢

Table 1. Gene list for gene expression

immobilization g2 4~ AT}, Prep stationol| A $1e] Igo] <k
249 7IEZAE digital analyzere]l =¥ 5 counting 3+ F
nSolver softwareg ©]-&3te] &8 A=E AT B 74
Aol thek FH= Table 13 7o}

SHXE|

Aol Ail= Hitd FHR(meantSD)E JESIZ, A¢
A SAH F24S Graph Pad Prism version 5.0 program
(Graph Pad Software, Inc, La Jolla, CA, USA)2 ©]4-3}% one-
way ANOVA test2 £330 A& 7k 2402 Tukey post
hoc test® p<0.05 FEollA W33t
D&
M=z =4

RAW 264. TAI XN & FE5&, @4, 178 F2=°] Alx A
& VA= YL AHEUTE. £ FE2ERus vernichiflua
Stokes: RV)S Z}zte] H%(1-100 pgmL)E x2l3 23 RAW
264 7A1 X0 MEAESEAE TS VAR Fe AoE IRly

Gene name Accession Position Target Sequence HUGO Gene NSID
catalase NM_009804.2 0.00000445 AGCTGACACAGITCG Cat NM_009804.2:480
IL-8 NM _011339.2 0.00160373 AGAGAATATTTCCCTT Cxcll5 NM_011339.2:419
c-fos NM_010234.2 0.16075721 AGCTGGTGCATTACA Fos NM_010234.2:1330
GAPDH NM_008084.2 0.00024606 GGCACAGTCAAGGCC Gapdh NM_008084.2:215
GCLC NM_010295.2 0.00100296 TATGGCTTTGAGTGCT Gele NM_010295.2:1102
GCLM NM_008129.3 0.00002194 CAAAAGACCTTGAAT Gcelm NM_008129.3:535
GST NM_029555.2 0.28811502 CCTTACAGAGTAATCT Gstk1 NM_029555.2:773
HO-1 NM_010442.2 0.71419144 CTGGGGAGGGCCTGG Hmox1 NM_010442.2:610
IFN- NM_008337.1 0.00620483 CTAGCTCTGAGACAA Ifng NM_008337.1:95
IL-10 NM_010548.1 0.00074371 GGGCCCTTTGCTATGG 1110 NM_010548.1:985
IL-1a NM_010554.4 0.20210315 ACCTCTGAAACGTCA Illa NM_010554.4:225
IL-1B NM_008361.3 0.00406476 GTTGATTCAAGGGGA 111b NM_008361.3:1120
IL-6 NM_031168.1 0.84861737 CTCTCTGCAAGAGACT 116 NM_031168.1:40
p-JAK1 NM_146145.2 0.001378 CATAGCAAAGGACTG Jakl1 NM_146145.2:4080
p-JAK2 NM_008413.2 0.06212429 GATCCAAGACTATCA Jak2 NM_008413.2:1049
c-Jun NM_010591.2 0.02679975 CGCGACCAGAACGAT Jun NM_010591.2:2212
Keapl NM_016679.4 0.78703451 TCTATTGTCTCTGCTT Keapl NM_016679.4:4140
MMP-2 NM_008610.2 0.05872361 AGTTAACCAGCCTTCT Mmp2 NM_008610.2:2376
MMP-6 NM_001033339.3  0.0075304 TGTGCGTCAAGTCTTG Mmp25 NM_001033339.3:2865
MMP-3 NM_010809.1 0.01059891 TCTTTGTGAAAGGAA Mmp3 NM_010809.1:1575
MMP-9 NM_013599.2 0.26554418 CCTCTACAGAGTCTTT Mmp9 NM_013599.2:1570
NADPH-p47"™  NM_001286037.1  0.00309115 ACCATCCGCAACGCA Nefl NM_001286037.1:970
Nrf2 NR_132727.1 0.03957387 AGCAGGCTATCTCCTA Nfe2l2 NR_132727.1:144
1kB-a NM_010907.2 0.3221218 CTGCAGGCCACCAAC Nfkbia NM_010907.2:646
iNOS NM_010927.3 0.00186702 CCCCCCTCCTCCACCC Nos2 NM _010927.3:3715
NQOI NM_008706.5 0.00376324 TTTCAGTTCCCATTGC Nqol NM_008706.5:430
COX-2 NM_011198.3 0.19937752 CCATCAGITTTTCAAG Ptgs2 NM_011198.3:675
Cu/zn-SOD NM_011434.1 0.1584187 TGTGTCCATTGAAGAT Sodl NM_011434.1:406
Mn-SOD NM _013671.3 0.39976406 ATAGCTTTGCTCCTGC Sod2 NM 013671.3:1495
FeSOD NM _011435.3 0.00572138 TCCAACCGTGCCATCC Sod3 NM_011435.3:633
p-STATI NM_009283.3 0.00082771 ACGCTGGGAACAGAA Statl NM_009283.3:1590
STAT5a NM _011488.2 0.12951882 CATGTCACTGAAAAG Stat5a NM_011488.2:1545
STAT5p NM_011489.3 0.00129845 TGAGGGTGTACCTGG Stat5b NM_011489.3:4855
TLR-4 NM_021297.2 0.01220774 AACGGCAACTTGGAC Tir4 NM_021297.2:2510
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Fig. 1. Effects of the fermented-Rhus verniciflua (FRV) extract
on NO levels in LPS-induced RAW 264.7 cells. FRV was pre-
treated at the concentration of 1, 10, 100 pg/mL. After 4 h, the RAW
264.7 cells were treated with 1 pg/mL LPS for 48 h. Total NO levels
were evaluated by Griess reagent assay. Data values were expressed
as meantSD. Significant difference was analyzed with ANOVA
Tukey post hoc test (“p<0.05 versus control and *p<0.05 versus LPS
alone).
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Fig. 2. Effects of the doenjang (soybean paste) containing
fermented-Rhus verniciflua (FRV) extract (DFRV) on NO levels
in LPS-induced RAW 264.7 cells. DFRV was pre-treated at the
concentration of 0.1, 1, 10 pg/mL. After 4 h, the RAW 264.7 cells
were treated with 1 pg/mL LPS for 48 h. Total NO levels were
evaluated by Griess reagent assay. Data values were expressed as
mean+SD. Significant difference was analyzed with ANOVA Tukey
post hoc test (*p<0.05 versus control and *p<0.05 versus LPS alone)
and Student's two tails t-test with a significant level of 'p<0.05,
p<0.01 and "p<0.001 between two groups. NS means no
significance. A: Doenjang extract containing 0% FRV, B: Doenjang
extract containing 5% FRYV, C: Doenjang extract containing 10%
FRV
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Fig. 5. Effects of the doenjang (soybean paste) containing fermented-Rhus verniciflua (FRV) extract (DFRV) on IL-6 levels in LPS-
induced RAW 264.7 cells. DFRV was treated at the concentration of 0.1, 10 pg/mL. After 4 h, the RAW 264.7 cells were treated with 1 pg/mL
LPS for 18 h. Data values were expressed as mean+SD. Significant difference was analyzed with ANOVA Tukey post hoc test (*p<0.05 versus
control and *p<0.05 versus LPS alone) and Student's two tails t-test with a significant level of 'p<0.05 and "'p<0.01 between two groups. NS

means no significance.
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Fig. 6. Effects of the ganjang (soy sauce) containing fermented-Rhus verniciflua (FRV) extract (GFRV) on IL-6 levels in LPS-induced
RAW 264.7 cells. GFRV was treated at the concentration of 0.1, 10 pg/mL. After 4 h, the RAW 264.7 cells were treated with 1 pg/mL LPS for
18 h. Data values were expressed as mean+SD. Significant difference was analyzed with ANOVA Tukey post hoc test (*»<0.05 versus control

and *p<0.05 versus LPS alone). NS means no significance.

¥l vl & 8 Z-gellAl NO A oAl &%e] A o
EPstth(Fig. 3). $FAIL0]l AAY £ F2E Agrt LPSH
o] oJs =718 ROS, NO, PGE, =% JAlstlem o] 3k
S3s el SEhReol=]l F2H(fustine] 7P S
©]21tHMoon, 2014).
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Fig. 7. Effects of the fermented-Rhus verniciflua (FRV) extract
on PGE2 levels in LPS-induced RAW 264.7 cells. FRV was treated
at the concentration of 1, 10, 100 pg/mL. After 4 h, the RAW 264.7
cells were treated with 1 pg/mL LPS for 24 h. Data values were
expressed as mean+SD. Significant difference was analyzed with
ANOVA Tukey post hoc test (*p<0.05 versus control and *p<0.05
versus LPS alone).

ge f3thBlaser 5, 2016). IL-1pE A2 B¢ F47
ASHESol| #Asla, Aws Al @FE Sort yEY] 7lE

Yel ™, NF«BS} AP-1 5 HARIAE 4431173, MAP
Kinase &3} Azdciar 4&1A AthSun 5, 2017). & FE&
o] RAW 2647414 LPSol| 2|3t IL-1p Ao nX= 9
S ANE A3, BRE £ FEE AE 2(1-100 g/mL)ollA LPS
of 98] Z7HE IL-1p RS aH o= AU TH(Fig. 4A).
IL-6= w495 T-S0] F83 AolEIRIolH, 47 3 A4l
2 WeelA Fgaty, SHAE, AWM E, HH2AE 2
olg] MEo|A IL-1p3}+ TNF-a2] WHgol oJsf A=, p38
MAPKS$} NF«kB 215 dEAAle] &S w+=rhSun 5, 2017).
£ FEEC] RAW 26474 Zol|A] LPSell &gt 1L-6 Aol H]X]

= TS A9 2 A9 BE 2 FE= AP 2(1-100 gmL)ol
A Lpsel ofsl S71E IL-6 S T ofEH R AR
(Fig. 4B). & FZ&E°] RAW 264.741 314 LPSol| 2|3 TNF-a
Ae vX= Y AYE A4, BE £ FEFE A 2(1-
100 g/mL)ellX LPSRF A28 thx2o] ®]3ll TNF-o 848E &
= oEHo g 7 F thFig. 40).

£ 7t B89 7%, LPsell &Jste] IL-6 ABAd S 235.67+8.73
pg/mL=E LPSE AT stA] o2 BAthztol vzl of 140 37}
sh). LEelR] ek B vjE] L& 8FAF " IL-6
A4 JA Aol A Yehgth 3 2 At Tl 2SS
IL-6 A4 9 850l F7iske AL BT 53] 10%2] 2
FEEo] HrE 2E 85 B4 10 ugmL olA IL-6 TEE
159.32+4.40 pgmLE 713 =ZA ZAskdthFig 5). £ H7F 7
ol 7%, LPSol| 2J35le] L6 A3 525.01£31.89 pg/mLE
LPSE A3k o2 Azl vla] oF 3 F7istsict. &
FolA] &S 7Hgo vls] W 8t FANA IL-6 A oA
5ol A vt B3 £ HUt 57 $EFE IL-6 A4
A TFol ZTVIBIATE 10%2] £ FEEC] i 2d 854
74 10 pgmL ZolA IL-6 F=E 393.1541.26 pg/mlLE 713
2I7F SSUTH(Fig. 6).

PGE, 8d i &5

£ FEE°] RAW 264. 7M1 Z0llA 9379 wiZiQIAI] PGE, A
/doll mXe FIFS A $I5t] ELISA WS &85k =
At AT A=l g3l APEE CoX2e d5e 7
she B9 Z2 AEFadAES S7MIA d5ised o 5
FA 9&S iy AU Needleman, 1997). COX-22] A
Al AAA ] Nt HF X5 Bl Edo] Hi e
W PGE,= ¥5WH3 434S Aoy, JLd=e v &
kS A E7)%E SHTHPatrono, 2016). tHA M Eo| LPSHE A

g~
Q
T
&
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o N

1178.67423.33 pg/mLE LPSE #2|3kx] & A
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Fig. 8. Effects of the doenjang (soybean paste) containing fermented-Rhus verniciflua (FRV) extract (DFRV) on PGE2 production levels
in LPS-induced RAW 264.7 cells. DFRV was treated at the concentration of 0.1, 10 pg/mL. After 4 h, the RAW 264.7 cells were treated with
1 pg/mL LPS for 18 h. Data values were expressed as mean+SD. All values are not significantly different among sample treated groups (*p<0.05

versus control).
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Fig. 9. Effects of the ganjang (soy sauce) containing fermented-Rhus verniciflua (FRV) extract (GFRV) on PGE2 production levels in
LPS-induced RAW 264.7 cells. DFRV was treated at the concentration of 0.1, 10 ug/mL. After 4 h, the RAW 264.7 cells were treated with
1 pg/mL LPS for 18 h. Data values were expressed as mean+SD. All values are not significantly different among sample treated groups (*p<0.05

versus control).

7S gRlskdnt. LPSRE AEgh thx

Aol PGE, =71 AAaEHAS
ug/mLT(907.56+51.68 pg/mL)ell Al PGE,
23 tHFig. 7). £ 7 9 H - &
xﬂ e HEEA G3hrhFig 8, 9).

A7t

s

=] A}

puile]

A|2=¥)

934 TN & 2EE,
el At 992, Askim

<2 =1
= =
A

U

TR L A e FEFS AHEYT LPSE AT iz
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A5 Ae]E71R], matrix metalloproteinases (MMPs), STAT5a,

p-JAK29] W o] TA@QE 7133 THp<0.001-0.05). WFA A
spdA] B FARC Nif2, Keapl, GCLC, GCLM, NQOI, GST
E froFel #Hsks ¢IA T HO-1, Mn-SODL Aol Bls)
xzoA Fodoer F718H99e ™ Cu,Zn-SOD, catalases
°lzq o7 sk A¥E BAthp<0.05). 284, LPS =
eIl EXAM T 2 FEES 1-100 ug/mL A28 o,

H fAx A EE TASE AES HATHTable 2).
A= oA A3 2 NO 2 9354 Al|EFIR] A4

AA| 9} UXsh= At & 4 AUk LPSY] 9FA<A A=

3l Ale]EFRI Aol ?ﬂ'ﬂ‘?‘i JAKZ} @23, 14ks) 2
e AA STATSE E4s7IA Hc). 848l STATse &) Ul
2 olFsh Hi ol Bl A Has dste o W A
ARIZLZ ZH8-351A] " th(Villarino 5, 2017). NO= 5480l A

Z03 938 sl GFMNRE CAE, NOSll 2l L-arginine
O ZHE *ME]H# INOS &= HEWHgoll FHoddhs Al o)A
NOE A3t d3HheS 35k 9&8e sl Egk COX-2
£ o}g}7]=4H(arachidonic acid)E PGE,Z #A|7|= &4 PG
7o thFs dEuks miiAES A3tk (Moncada, 1991). £
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FE=2] AE7F COX-29F INOSS| Faah el felzel 3
FE HAA FUEONE PGESH NO9| AAS A 2L &
FEEd 820 P I TR YHIY. & F
SE9] Age AshiA dd fA 2ele Wske dovA
@ol & FEEX LPS 2 G/ AshiA A =well=

P& A= B AR ARH ASPUA| AlLEddA F
W AARRIARI nuclear factor erythroid 2-related factor 2 (Nrf2)=

LPS Azl 2J3] A9 Waprt ISl $FAIZ0] AAE £
%XV’“ = RAW 264741200 A2latls ) Al Ee] 8/d1hae]
AL AAIgte 2 Alshx] @32 YERN I TtHAhmed, 2018;
Jung =, 2006).

AT W T Swd Ve 2edag AT 4 ol o
FE AZ W HAYT W A7 Sde] Iy 1o,
o)== NrRE AHex] #dE thlAe] wd =712 §udle] A
34 2EHAZRE AEE HIsH= A4 AARIA F sz
SeiA ek A Aol Ni= AEA Keapl S} 7
=] ubiquitin proteasome systemol] 2J3l EalE T} A2z
Akl AEYAE Keapl CZHE NS dlA17)2, Al
ZAo) ZAe N7t o7 o]Fale] FARAA ZERE)

Ul ARE®] ZA33le] sestrin-2, glutamate-cysteine ligase catalytic

subunits, heme oxygenase 1, NAD(P)H quinone oxidoreductase
15 EFE G5 DA fA4) AAE BHSAITHAmed

S, 2017). Nef29] 2795}t Fge AdshE 2EF 2] o3k A4
A1 Nrf2/Keapl HA WS 3 Nrf29] f2, protein kinase
C, p38 mitogen-activated protein kinase, extracellular signal-regu-
phosphatidylinositol 3-kinase 5l 2|3t Nrf2
Aog BWIEATHSuzukizt Yamamoto, 2017).
-7 FEEL 3TRY AR 45R
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Table 2. Effects of the fermented-Rhus verniciflua (FRV) extract on gene expression in LPS-induced RAW 264.7 cells

FRV (ug/mL)
Gene name  LPS vs. Blank p-value
1 pgvs. LPS p-value 10 pgvs. LPS p-value 100 ugvs.LPS  p-value

COX-2 183.2 0.000004 1.03 0.604933 -1.02 0.732660 -1.03 0.623087
iNOS 15.62 0.001603 1.06 0.744578 -1.19 0.469805 1.01 0.833671
IL-10 1.58 0.160757 2.05 0.137762 1.22 0.428039 1.53 0.293063
IL-1B 1154.93 0.000246 -1.40 0.394887 -1.66 0.219163 -1.71 0.117545
IL-1a 277.04 0.001002 -1.46 0.324608 -1.81 0.106857 -1.78 0.033844
IL-6 719.42 0.000021 -1.14 0.250333 -1.25 0.547933 -1.53 0.066627
IL-8 2.92 0.288115 1.06 0.942011 -1.51 0.675731 -2.54 0.355268
IFN- -1.15 0.714191 1.30 0.661039 1.72 0.268989 -1.04 0.909333
TNF-a 11.17 0.006204 1.02 0.327913 -1.03 0416418 -1.11 0.068861
1kB-a 6.51 0.000743 -1.03 0.850143 -1.04 0.797769 -1.14 0.505916
MMP-2 491 0.202103 -1.46 0.606896 -1.52 0.636475 -1.20 0.804814
MMP-3 96.67 0.004064 -1.28 0.216022 -1.55 0.036322 -1.14 0.285667
MMP-6 -1.18 0.848617 1.42 0.796931 -1.01 0.995190 1.67 0.566547
MMP-9 784.08 0.001378 1.00 0.985882 -1.19 0.357524 -1.14 0.380291
p47° 1.36 0.062124 -1.10 0.505907 -1.17 0.200691 -1.18 0.208264
STATS5a 5.43 0.026799 -1.16 0.379766 -1.26 0.375611 -1.26 0.261597
STAT5p -1.04 0.787034 -1.19 0.393335 -1.53 0.153844 -1.77 0.135750
TLR-4 -1.26 0.058723 -1.03 0.845592 -1.37 0.229361 -1.23 0.054259
c-Jun -3.69 0.007530 1.33 0.007421 1.08 0.788493 1.10 0.667712
c-fos -8.98 0.010598 1.28 0.264667 1.31 0.100667 -1.09 0.709189
p-JAKI 1.08 0.265544 1.01 0.909032 -1.22 0.455874 -1.08 0.401143
p-JAK2 11.78 0.003091 -1.20 0.300845 -1.55 0.132041 -1.5 0.138487
p-STAT1 4.75 0.039573 -1.28 0.527819 -1.62 0.302202 -1.43 0.326017
Nrf2 -1.09 0.322121 1.04 0.177033 -1.02 0.950281 1.02 0.909515
Keapl -3.89 0.001867 1.04 0.682368 1.02 0.808264 -1.06 0.568454
GCLC -1.83 0.003763 1.17 0.159332 -1.12 0.579258 -1.04 0.656432
GCLM -1.14 0.199377 -1.06 0.807531 1.02 0.758514 1.00 0.976981
NQO1 1.35 0.158418 1.01 0.940197 -1.88 0.298422 -1.12 0.154117
GST -1.27 0.399764 2.59 0.107727 1.22 0.749709 1.32 0.705063
HO-1 3.94 0.005721 1.16 0.406705 1.23 0.399297 1.44 0.208622
Cu,zn-SOD -1.67 0.000827 1.07 0.375936 -1.02 0.839336 1.04 0.290705
Fe-SOD 1.71 0.129518 -1.26 0.357253 -1.39 0.462670 -1.11 0.762774
Mn-SOD 3.01 0.001298 -1.09 0.310069 -1.31 0.078878 -1.22 0.155344
Catalase -1.17 0.012207 1.12 0.056514 1.12 0.719257 1.13 0.511730

*House keeping gene: GAPDH

(fisetin)®] o] 7P& E=JTHChoi 5, 2012). ZAH F2El3} ¥
Aee dge F5E9 F3 2kahx] E&(Kim, 2003)0]™,
I Fall M 2 Gl diste] I Kim 5, 20100 7t
AL Y& Wk of} A (Jang 5, 2005)% AT o] Lol
2UF AN 553 A€ (sulfretinye FE5(Lee 5, 2010)
o] g3 olt}.,
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e
19 :(0
)
59

g

=

odh X, i
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)
R
£

i

o O

= S

2 7oz AlRHT & WUt wkol ue), dE fFo] w2
o]l Wsl= HEF A SUrh(Table 2). HE 7]E

AL T Slske] AEEAC] XY EAHEo 7]
A 9EE At 71540l Hsy St WEEF AR
A3 AFESo] Fus] IPHL Utk & =Y = ARE
ol gste] Azst T FEEONA SR o] T

oL
o

], 932ARI INOS ¥ COX-29] f-7x} H3S A|ste] g
= FAo] Z/EE ASE BIEAckJeong, 2013, Park 5,
2015). webA, @ e PSS o AEEE Y8 o2t

g , TFAIEO] A

VERAIT ©g B 7ol HTlS A9 2
© =2 YelgthData not shown). #7 7H3S LPS

el AW Blwgs W, NO A4S A7), A
4 A1 iINOS, TNF-a, COX-2, IL-1B, IL-6 F3#} @3S



FEEY
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LS AR ETIQI, FAARAF lysosomal enzyme 5 TR
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