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Anti—inflammatory effects of Parthenocissus tricuspidata extracts
Kyung—Soon Shin®, Ji~Hyun Yoo, Ki~Jung Kil

Department of Herbal Health & Pharmacy, Joongbu University, Geumsan 312—702, Korea

ABSTRACT

Objectives : While inducing inflammatory response due to LPS it will investigate mechanism associated with
anti—inflammatory effects from macrophages and provide basic data for the possible use as anti—inflammatory
materials,

Methods : We investigated cell viability, NO, TNF—« and IL—6 by ELISA and expressions of iNOS, COX—-2, MAPKs
and NF—«xB were measured in RAW 264.7 cells induced by LPS.

Results : The cell viability of Parthenocissus tricuspidata extracts(PTE) identified in macrophages showed that cell
viability rate was more than 99% at the concentration of 8, 40, and 200 ug/mL. NO generated amounts revealed
that it relied on concentration and was significantly reduced compared to the control, The expression of iNOS was
restrained by the control at the concentration of 200 and 400 pg/mL. In addition, the expression of COX—2 was
found to be significantly reduced to the untreated control at the concentration of 400 pg/mL., TNF—a relied on
concentration and showed a significant decreased compared to the control. In contrast, IL—6 relied on
concentration, reduced compared to the control, Phosphorylation of ERK, JNK, and p38 mediated by LPS were
restrained by relying on concentration, Phosphorylation and decomposition of IxBa as well as p65 nuclear
transmission of NF—«xB subunit were restrained,

Conclusions : By restraining the activation of NF—«B, anti—inflammatory effects were revealed by reducing
phosphorylative activation of MAPKs, restraining the expression of iNOS and COX—2 and restraining the creation
of NO, IL—6, and TNF—«, Therefore, it can be assumed that they can be used as a variety of anti—inflammatory

materials,
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myrciaphenone A,

piceatannol, tricuspidatoa A,

quadrangularins A Y $F9 glucoside®} stilbene
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2 Ao AHgE BAOIBZ(P, tricuspidata (Sieb. et
Zuce) Planch.)2 2016\ 1149 ™G 5+ vls Al
EAF A B2 g oF 300moA AURE 7 22
SAo|FFL A E 2cm e Z712 A RHFHI T & Ao
Adsty A Azx(EDAHT A A= o]&35t7] Aol
FEUSR hYR ARty Exsw oA st &
E4ES AAStT 45t 4+1TCA YRARBF F 25
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2, Ao

Dulbecco's modified Eagle's medium(DMEM), fetal
bovine serum (FBS) ¥ penicillin—streptomycin< Gibco
BRL (Grand Island, NY, USA)o|A F3te] A3}t
EZ—-Cytox kit Daeillab (Korea)ollA T3}, Nitric
oxide detection kit:= Intron (Korea)ollA TY3s}it}.
TNF—a 2 IL-6 ELISA kit e—Bioscience (USA)oA +
sttt Ado] AFEE inducible nitric oxide synthase
(iNOS), cyclooxygenase (COX)—2, phospho—extracellular

signal-regulated kinase (ERK) 1/2(p—ERK), ERK1/2
protein kinase, phospho—c—Jun N-—terminal kinase
(JNK) 1/2 (p—JINK), JNK1/2 protein kinase, phospho—
p38 mitogen— activated protein kinase(p—p38 MAPK),
p38 protein kinase, phospho—inhibitory «Ba (IxBa), Ix
Ba ¥ nuclear factor kappa B (NF—«B p65)2] 1} 314,
horseradish peroxidase (HRP)—conjugated anti—rabbit
2 anti—mouse? 22} A ¥ B—actin, lamin A/C= Cell
Signaling Technology (Danvers, MA, USA)ol|A 43t
t}. Membraned®} ECL 7]Z& Amersham Biosciences
(Buckinghamshire, UK)o|A ZY3}lH3L, Tween 20,
phosphate buffer (PBS) % lipopolysaccharide (LPS,
Escherichia coli 055:B5)2} 1 9| A|¥EL Sigma-—
Aldrich (St. Louis, MO, USA)oA F3te] AM&31STt,

3. 9

) NE FE

A Az GAolgEE 100 g2 FFS 2Ll 7H &
g FE7|2 A7 B¢ 3% wHE FE519 k. Whatman
filter paper® oIt th& 45+1°C & Aol A U7
A2 55 9 54 Axste] go|dF 28
tricuspidata extrats, PTE)S A|Z% % deep freezer
(Sanyo, Japan)ellAl —80C=E Hustn] A Tad 5=
2 FRpo 3Aste] ARSIt PTES HF4E&2 9.6%
o] ftt,

—_

225 (Parthenocissus

2) MIZHiE

3= A EFLFP(KCLB, Seoul, Korea)olld] HoFure
RAW 264.7 HIZF= 37T, 5% CO. HjF=ZAA 10%
FBS®} penicillin—streptomycin®] 8% DMEM ©HjAZS
Argste] HjeFe T AEZE 90% ol SAAIZ = w2
A 7tAo 2 WiFANEZ EHE PBS £9o2 2 AHTE &
ATYHE AESte] Al vjekst & AE o AHg-stTt

3) MEMEE =5

RAW 264.7 HIZZ 2x 10" cell/well2 B33 & 37T,
5% COg HiF7]0IA 24A17F vl & HiA|E HZ|3L PBSE
ST, 2 ] WAsh PBSO] %<l ARE FEUE
2 wello] ¥F ® F 2447 WieFssch W F2 5
EZ—-Cytox kitE o]83}o] Z+ wello] 10 pLA EF3F & 14
7+ Zob vjoFst & ELISA reader (Molecular Devices,
USA)E AHE-3F] 450 nmoll A A5kt

4) UEEH AOIEFIR &H

RAW 264.7 A|ZE 2x10" cell/well® E-F3te] 24A]7F
vjoFatch Wi A5 NS AAT & PBSE $AR & 5=
HE2 ARE ZUeth 1A & LPSE 1 pg/mL=E A g
g oS 24X7F Bob wigFsklch AlEEjF A W
TNF—a ¥ IL-6 AFL enzyme linked immunosorbent
assay (ELISA) kitE o]-&3te] A&} wlfrdol 7141€ ¥
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5) Nitric oxide(NO) MM =X

AEFE AO|EFI 33 22 o R NEE ujekgt
T A4d Bt MZEE JAAAA 2 wellol A Al zujeF
AZNS =35+t Nitric oxide detection kitE ARE-3}
o] Sulfanilamide in the reaction &< 50 uL%} A|3EH|%F
AZFY 100 pl& ¥ 108 5 ¥$ ANFHT 1 F
Naphthylethylenediamine in the stabilizer €% 50 pL
< ¥l A4 1087 ¥-§A1Z1 § 540 nmoll4] ELISA
reader® AFE3le] 43} th Sodium nitrite?] =9 #
F TAE FA5Ee] NO ARSI nitrited] FPZREE A&

ahsict.

6) INOS, COX—2, IxB & NF—«B p65 sl =

Az Y AAEE INOS, COX-2, 1xkB ¥ Ax3 Y
NF-«B9] 2&sF 242 RAW 264, 7 A2 LPS(1 pg/mL)
¢} PTE (100, 200, 400 pg/mL)E A3t &, 20417 v ¥
SHEaL, JAkstE kB 20A1%F A wjekstal PTES A@d
T 308 &<t v, NF-«BE 30% & #igS sS4
o}, iNOS, COX-2, 1B, p—1xB9] 2% 1% NP-40 £4&
o] &5t 2m, 3023t 4Tl lysis AlX1 F 12,000 x gofl A
2087 AAET sto] Mxzdt J& & AASHETS NF-—«
B p659 7% nuclear extraction kit(Abcam ple, UK)S
AHESt e, od AEFS Bradford protein  assay
(Bio—Rad, Hercules, CA, USA) Al83}o] Agslgon, =
A3t oFo] kA (25 ug)S 10% sodium dodecyl sulfate
(SDS)— polyacrylamide gel2 HAEZE 3+ & PVDFo)
70 mAZ 2A|17F F¢F transferst$tt, ©] PVDF membrane
2 5% skim milk7} 45 TBST(0.1% Tween 20+ TBS)
LMo A A2oA 1AZE St vESAIZ] & 12+ A INOS,
COX-2, IxB, p—IkB, p655 1 : 1000 H]E= TBST &9
A 3|83t 4Co|A 24A7F BESAIF T, TBST §4 02 3
H A3 & 22} A Z= HRP conjugated anti—rabbit
2 anti— mouse [gGE 1 : 100022 3Aste] A4 1
AIZE ¥ESAIFAT, TBSTE 33] A3 & ECL 7|d3 1~3%
ZF ¥2A# ChemiDoc™ Imaging Systems (Bio—Rad,
Hercules, CA, USA) o]-&3}to] B A3t}

7) MAPKs (UNK, ERK, p—38) &3l &7

AFsHE MAPKs® @@= 542 RAW 264.7 AIZE
1x10° cells/mLO.2 2047t A wjoksli PTES A 2]s}o]
30% B¢t igFstant wige] Ed NEE 35ty 33
PBSE A&3g &, 1% NP-40 §94& o]g3lgon, 4T
Al lysis A1Z1 & 12,000 X goll A 208&7F A4Ee] sto] A=
9 A8 52 AAS. 1% A p—p38, p38, p—JINK,
JNK, p—ERK, ERKE 1:10002.2 3]Xsto] ALg3HTh 2
Z} A2 horseradish peroxidase’} Z%E anti—rabbit
2 anti—mouse IgG 1:10002.2 3]A43}e] iNOS, COX—-2,
IxB ¥ NF-xB p65 ¥d &4 Wi FYstA AdS 13

shset.
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4, FAAY
= A¥Y ENEnE 47 FHE Hyd 22
(mean*SD)Z Uetflon], 2E HYPS EAZATS FAR
X8 SPSS(statistical package for the social science,
version 12,0, Chicago, IL, USA) T2 o]|g3}o]
ANOVAE AAlstglen, A+ 719 F942 Duncan
o] AIEHERE p0.05 &4 o4 HSsHAT

m 2 3

1. RAW 264,7 M|Z 2] &g u|x]+= A3

PTE7} MEZEA] H3e Fix| dotwr] 93 RAW
264.7 N|ZE o|g3te] NZAZLS 254t PTEY 100,
200 ¥ 400 pg/mL =M= 242 101.61%, 100.00%,
99.04%2] AZE L Ho] AEEA o] Yehta] gkoket, o|5t
HEZEAO] YRR 9= 400 ug/mL ©|3+e] PTE 2=
Aelste] 4 AW AAstchFig, 1.).
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Fig. 1. Effect of PTE on cell viability in RAW 264.7 cells. The
values are expressed as meanszstandard deviation of triplicate
tests. Means with difference letter (a—b) above the bars are
significantly different at ©<0.05 as determined by Duncan's
multiple range test.
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2. AQ3FA Aol E7F A9 vl R = 9F

LPS A=) o8] SE=H RAW 264.7 M|Zujek A=
oA AEZEA Ato]E7}elel TNF-a 2 IL—6 Ao PTEZ}
o2l FFE LotRskth TNF-o 4L PTEQ 100,
200, 400 pg/mL M| A 5% oEH R {O51A ZrAast
qrh, IL-6 A2 PTES] 100, 200, 400 pg/mL A7 A] &
T o2 o0& TASHYAIT TAIAS] 5982 JisithFig. 2.).

3. NO Ao n|A= 4%

LPS &3] o3 =% RAW 264.7 AlZujoF A& U
oA PTEZ} NO A/ nlX= 9FS gotE gttt LPS #
o] 9J5] NO AL 98] A= =7} 391, PTES LPS%}
A AEsteS df = JEHOFE NO o] fodoz
HaskArk(Fig. 3.).
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Fig. 2. Effect of PTE on TNF—a and IL—6 production in LPS—stimulated RAW 264.7 cells. RAW 264.7 cells were treated with 100, 200, 400
ug/mL of PTE for 1 h prior to the addition of LPS (1 upg/mL) for 24 h. The values are expressed as meansz*standard deviation of
triplicate tests. Means with difference letter (a—e) above the bars are significantly different at p{0.05 as determined by Duncan's multiple

range test.
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Fig. 3. Effect of PTE on NO production activity in LPS—stimulated
RAW 264.7 cells. RAW 264.7 cells were treated with 100, 200,
400 pg/mL of PTE for 1 h prior to the addition of LPS (1 ug/mL)
for 24 h. The values are expressed as means=standard deviation
of triplicate tests. Means with difference letter (a—e) above the bars
are significantly different at p{0.05 as determined by Duncan's

4, iNOS ¥ COX—2 gz o] Wr&dof| u|x]= F3F

PTES|A] NO Aol #ejst= iNOS 9 COX-2 T2 9]
o X FFE Lot 7] Y3 western blotHE &&
sto] Akt iNOS S o] WAL LPS A7k 74
25 B @go] 74519, PTE 200, 400 pg/mL FE9]
A LPS MEFrT o3t =202 A5t COX-2 &
WA o] urg e PSS X2} 22T Bt ddo] =715 d
31, PTE 400 pg/mL =4 LPS A2 FET}t fo3 +2
o= qAstAtH(Fig. 4.).

5. MAPKs®] 43} X+ FF

PTEQ] %A w7 UZ¢l MAPKsE AH-{8H=A] goprr]
98 LPSY] 9=¥ RAW 264.7 AZoA JNK, ERK ¥

; A3 = 3= AL 5] 3Fols
multiple range test. p38 U4t AAet= western blotZ 53l &34
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Fig. 4. Effect of PTE on INOS and COX—2 expression in LPS—stimulated RAW 264.7 cells. RAW 264.7 cells were pre—treated with
various concentrations of PTE (100, 200, 400 pg/mL) and stimulated with LPS (1 ug/mL) for 20 h. The iINOS and COX—2 protein
expression were analyzed by western blot analysis. The values are expressed as means=tstandard deviation of triplicate tests. Means
with difference letter (a—d) above the bars are significantly different at p{0.05 as determined by Duncan's multiple range test.
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Fig. 5. Effect of PTE on MAPKs expression in LPS—stimulated RAW 264.7 cells. Phosphorylation and total protein expression of ERK, p38,

and JNK were extracts prepared from the cells PTE treated with LPS—stimulated analyzed by western blot.

The values are expressed as means=standard deviation of triplicate tests, Means with difference letter (a—e, w—z) above the bars are
significantly different at 0 {0.05 as determined by Duncan's multiple range test.
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Fig. 6. Effect of PPE on NF—xB activation in LPS—stimulated RAW 264.7 cells. Western blot analysis shows the effect of

PPE on phosphorylation of |xBa

in cytosol and activation of NF=xB p65 in the nucleus. The RAW 264.7 cells were

cotreated with PPE (100, 200, 400 pg/mL) and with or without LPS (1 ug/mL) for 20 h or 30 min and the proteins
were detected using specific antibodies. Means with difference letter (a—d, x—y) above the bars are significantly
different at p{0.05 as determined by Duncan's multiple range test.
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6. IxB &3¢} 3 U] ¢] NF-+B2| 2443}

e ¥

PTE©o| LPSo| =% RAW 264.7A|ZA IxB E3f<t
NF-xB &/3}ol| w|2|= 9 western blot +3ste] &
o135ttt NF—xB p652 &2 29] translocationd] B]X]&
A =A% A}, LPS A ) 23 translocation®] F=
=3, PTEOA = % JEH o2 AAst¢ith, Al2Z oA
IxB9] QAo ujz]= FFS eI Axt, PTEA sk
o)z o g JA|stHth(Fig. 6.).

N.‘ﬂ %

ozt AlA|of S22 Aol gt Hojukg oz AlH 2
Aol 2Fo] RN AT W o FAHoF AP &
4 EAEC] fElEo] &8 RYIE EAA fAsHEE 4
Ao Hojr|deg F2 Ud, 5, B, 74 4 3
Sol LRl @58 e’ ) xopolarolt 34
2 by g2 AgoA] NEZL, —Hodz_}-_g_ o gFd= zHg o]
e HIAH RO E FHAZAE A AR &3] AMgsta
ATH?. HliH Ro|E FAFAE COXALE ARFTozH
ZRAElEEd e 44 NA AF, T5 2 wgy &
AE Thost 259 Aoho] £3] AHEHE Ao T Y
et A} A ol °ZJJ7:L741 g 9 oy T ohekd ¥
ZHgSo] SEET U, ol wet Ho TS =T
thofst AP ERRE We %*éi} St FAS
N2 AALAE 37] §igt @2 AFEo] &L o|F0i%]
o 011;}25)
Ao M FEF T FA 715 AAE 23}

7] Ho}oq ob7kA = A EAdol B3t AT+ v|H|g PTES
LS AHESHe], RAW 2647 Aﬂioﬂ LPSZ %ﬂ%—% =3t
o] A3 wWAEZLA NO ¥ L =
F3Ar, FAS 714 AR
Be] 2435 43ttt

PTEE 100~400 pg/mL SEoA RAW 264.7 N ZAZE

< gt 23t 99.04% o)Fe] AELE NEZEAo| YEL
YA o= AL elstdnt, 100~400 pg/mL SZolA in
vitro /oA §EBF BIE dopE it

S 7HQIA ) o) ZASRE T 4)A3E= NOL} prostaglandin
o] a9} TNF—a ¥ IL-6& E33t st Ao 7S
B 7R 27] FEUHS-S 371 ALY, TNF-ok 3
&3 9 E423 5 TS HAZ G5 5HS Al Y Yo
Z7ke dHEHQ] Ato|EFFQIC 2 A4 ‘azt'}—oil Aol T8
3 g3re W), o2 Ajo|Elele] MAHL SEFo N
A5S-S A&AZFY IL-6%= LPSY 4~H A5utgo]
BohatAl AAEHAl =W i F4e] UehtA "o, LpS
2 ZA3tE RAW 264.7 A|lZoA TNF—a 2 IL-69] 234
2 PTEE 100~400 pg/mLE HY3tPS o) H= oEF o
2 LPS A7 B} gastant, 7129 mn” e Adx3)
A TNF-o 9 IL-69 84S 284S B3l 39 2719 €43
S anFog 288 4 glon, o]gdt A= MAPKs

[e]
< A
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4 NF-+B9 288 53 435 5h&o] AdAES Julsic},

A A LPS T 8343 AlolE7Rl ol s &
do| Frxof 1NOS°1] o3t BrsiAl NO BAE 3t 85
U ASHAIA, FHA Holu AFELE doy|a, o
g ASATANA T4 FEstAY AW otsto 71040}— e
0.3D) 1 ps2 BASE RAW 264.7 A Z oA
A% A3 PTES 100~400 pg/mLE X
S W v EFHOR LPS HEF Erh NO *MOI Fds
2=, b PTEE 85 W7/HEE Q] NO A4S #-25t
A dAFe R, o]& iNOSY @d Ao 7|st= 7;‘1":15
urebdict,

iINOSOIA] o8] Ao 2lgt BA3} A o)A %E% It
ZFo] NO AT 4% vholl A A EE NOE tiF-& iNOS
o og Aolgt Bu® =itk RAW 264,70 PTEES
100~400 pg/mL T2 H2ste] A|liZ2do 49 INOS Tl
Ao YAL PTE 200, 400 pg/mL sE=oA LPS A2 &
o foAl Id AAE Bt wEks PTEZ NO A4S
F2AA INOSe| whid IdS AAsh=d IFS FAot
o gE

COX—2+ E3 22 H& oA dANE 5 HY
T AE9 BE FEdte] G5TES Yoyl 9 B
oltb? COX—29] T d AL PTE 400 pg/mL FEo] A
LPS AE)t By FoatA Ak, FAEFet vt

FO2 COX—2 TEE FsHA JAsHTE COX—29] &
?1;01 AAFoZHN EF FE B NO IA 424 A
71—/\{5 Q. o]— 2~ 01041;].

MAPK Z 2+ o8 71X M= 259 239 o) 43}
=] Aol 54 7129 Atstol Fa AZ W o8 714§t
50] YolU= & Agst=t], MAPKS] subfamilyll= ERK,
JNK, ¥ p38 So] 9t} p38 U SAPK kinase= MAP
kinasewtoll &dh= Tl Q4kst AAR A, o] F SAPKE
c—Jun® N-geh 2E Qlasl Al 4= 9l7] g&o] JNK
gz Bu, o 59 gydSo] 2 p3g @
JNK kinase5-2 TNF—a¢} IL-15 59| 24 Ato|E7}el
Soli} oy AEFHAA A2, A, GAH &A4ER 9
x—A 5ol o3 &AdstElo] MEEst AzArE 2 FS59-S
5 vhort QB WS RV ® g2 MAP
kinase?]l ERK+= A|EZ 9] A oy B35 X 8l= ASsHAG
Ao Tt PTE7} Q14kstE MAPKs thf 2 o ut
g 24 27 LpSel| 9% 713 p-ERK, p—JNK %
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