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ABSTRACT

Background: Polygonum cuspidatum, a plant commonly used in traditional medicine, possesses
various pharmacological properties, including anti-inflammatory and antioxidant properties. How-
ever, understanding whether P. cuspidatum exerts anti-inflammatory effects and elucidating its
underlying mechanisms remain limited. In this study, we evaluated the anti-inflammatory effects of
P cuspidatum hot water extract (PWE) using lipopolysaccharide (LPS)-induced RAW 264.7 cells
and a A-carrageenan (ACAR)-induced paw edema C57BL/6 mouse model.

Methods and Results: To evaluate the anti-inflammatory efficacy of PWE, a nitric oxide (NO)
assay, quantitative reverse transcription polymerase chain reaction, and western blotting were per-
formed. At PWE 400 pg/mf, NO generation was reduced by 51.53 + 1.94%, compared to that using
LPS-stimulated RAW 264.7 cells. PWE also inhibited the interleukin (IL)-1B, IL-6, and tumor
necrosis factor (TNF)-a in a dose-dependent manner at the protein and mRNA levels. Additionally,
an in vivo experiment was conducted using a A\CAR-induced paw edema mouse model. Cytokine
analysis in the ACAR-induced paw edema mouse model revealed that it strongly inhibited pro-
inflammatory factors.

Conclusions: PWE has strong anti-inflammatory effects based on these results. We suggest that
PWE can be used as a functional material for anti-inflammation and may be useful for preventing
or treating inflammation.

Key Words: Polygonum cuspidatum, Anti-inflammatory, A-Carrageenan, Nitric Oxide, Paw Edema
Animal Model, RAW 264.7 Cell
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al., 2004). 53], nitric oxide (NO)E inducible nitric oxide
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Atk d#f# QlTh. (Tramposch ef al, 1992).
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1. Al® ZH|

2 Aol AMgE 3T (P cuspidatum)ye Y] 2 S
=715 AMESISion, 40ToA 48 AIZF B9 % =R

(KAPD-110D, DAEDONG dry machine, Seoul, Korea)E
skl Hdxsisinh

Az & B37] (DA280-S, DAESUNG ARTLON, Paju,
Korea)s ©]-8-3}] 80 mesh Z7|Z B3I, olF 5%
Z747] (DH.DeADDBGIK, DAIHAN Scientific Co., Ltd.,
Wonju, Korea)ollX] 23C, 15%2] -2 BaA3ITh

o] F 100 g& AT F 1 L] THTE H7ISIAL soxhlet
extractor (MSEAM, MISUNG Co., Ltd.,, Yangju, Korea)E
ol-gsted 100CaHA 6 AZH SHF W7t FE3ILh 5 &
4,500 rpmollA 15 7+ 4EZ] & 4588 Whatman No.
1 filter paper (Whatman™, Maidstone, England)E ©]-&3}]
oJ3}slal FA7AZ (PVTF20R, llshinbiobase, Dongduchun,
Korea)dto] PWEZS A %313t}

2. MIZZHHQE

P2 TAAE RAW 264.7 celtS: ©]-8-3131T RAW 264.7
M EE American Type Culture Collection (ATCC, Rockville,
MD, USA)IA Tl o, o] AlXE 10% fetal bovine
serum (FBS, Thermo Fisher Scientific, Inc., Waltham, MA,
USA) 1% penicillin®] 371 Dulbecco's modified Eagle's
medium (DMEM, Thermo Fisher Scientific, Inc., Waltham,
MA, USA) Hixo|A 37C, 5%2] CO, =7 3lol| vjdsdch
(HeracellTM 150i CO, Incubator, Thermo Fisher Scientific,
Inc., Waltham, MA, USA)

3. MIEZ MEZ

HjE RAW 264.7 cell 1 x 10* cellsiwell2 96 well plate
o 100 ¥ 53t 18 A|7F FRF wigE & PWESE $&
B OAIE 8 (100 g/ml, 200 g/md, 400 ug/mlyS ZHzt 24 A
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AE Ao e ME BEE2 Cell Counting Kit-8
(CCK-8, #SE814 Dojindo Molecular Technologies, Rockville,
MD, USA) WHo 2 315192 ELISA reader (SpectraMax
M5, Molecular Devices, Sunnyuale, CA, USA)E ©]-&-3}o]
450 nm X FEE=E AT
4. Nitric oxide (NO) AHAi2t
RAW 264.7 cell2 24 well Zgo|E9] 2 x 10° cells/well
2 oujeFete] 244 7F F<F vl 1 gl F=e
lipopolysaccharide (LPS, Sigma-Aldrich, St Louis, MO,
USA)E 2|3ttt
LPS A2 2 AlIZF & PWES] F=® (100 rg/md, 200 wg/md,
400 pg/ml) ANEE 242t 18 A7k FF APt 45 W
NO9| 5%+ NO detection kit (iN(RON, Seongnam, Korea)E
o]-gafo] gRlste] 7t
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5. RNA 33 U REIX} Yoot E7]

RAW 2647 MAEZZFE RNAZ RNA isolation kit (Qiagen
Inc., Valencia, CA, USAYE AM&-3le] £2]315.91, RNAS]
<%= NanoDrop (Thermo Fisher Scientific, Inc., Waltham,
MA, USA)S AHg-sto] E1lsisitt.

#2]¥ RNAE reverse transcription master mix (Elpis-
Korea)s ARE-3FY] cDNAZE /3319

Biotech, Dacejeon, RAL,
A Hd F=FES LightCycler 480 Instrument I (05015

243001, Roche Diagnostics, Mannheim, Germany)E AN-5}
o] gRelslitt. Oligonucleotide primerss= Table 13 7T},

6. CHIEL == O W50k FX

child FEoA dF AR} B Afe|EFRRle) ek PWES]
8B5S #olsaia RAW 264.7 cell& 2.5 x 10° cells/well®]
FEZ 6 well plateol] #lFatSiTt LPS (1 wymdyE A2]st
32 A7 ERb FUF vkl on, PWES FEHE AR

(100 g/ml, 200 pg/mb, 400 pg/mbys 242} 24 A7F Fb A
235k
A2l AEZRE PRO-PREPY (iNtRON Biotechnology,

Table 1. Primer of inflammatory concern gene used RT-PCR.
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Seongnam, Korea)s ©|-&3l] Tlde FE3)91 0, iz
o AzALY Z2EZ wat Pierce™ BCA Protein
Assay (Thermo Fisher Scientific, Rockford, IL, USAYE A}
g3t SA A

T E e SDS-PAGE B A W& ARSE Al=d
Ex07 FAHNCH, 12 A= Cell Signaling Technology
(Danvers, MA, USA)pPIA i3k}, @A 215+ SuperSignal
M Western Blot Enhancer (Pierce, Rockford, IL, USA)E
AMEsle] A& em, LAS-4000 (Fujifilm, Tokyo, Japan)&
ARE-Sted SISkt

°] C57BL/6 AS vk 6 vl S ARE-a}o]
Hl. 12}\]

=.

PFL 9= F=9]| (.5%-carrageenan (ACAR); (Sigma-
Aldrich, St Louis, MO, USA) 50 4 Z F38l] §%3199,
S R

= B ARAETE YT AR B
2 0.5%

4

A= wT= TH
Carboxy methyl cellulose (CMC)ol] &£3t3le] 7
T2 FALAT. PWEE 74+ F &8 (feeding needle)s
AMgste] AT Bl o, 0.5%-ACAR F¢ 3 ¢ Az F
Y Gl FoAsis

0.5%-ACAR F9 4 A7+ - o] g3 A (CD-
30c, Mitutoyo Corporation, Kawasaki, Japan)& AFE-3le] =
AL, $55 AFst] I9A FAE A% T He) 9
AAPES Agste] 259tk PRO-PREP"  (iN(RON
Biotechnology, Seongnam, Korea)s AF&3lo] Ea® 2%
AEZNE tldS FEs5oH, il Fue A2
2 EFo wl Pierce™ BCA Protein Assay (Thermo
Fisher Scientific, Rockford, IL, USA)YS AR&-3lo] =733t}

iNOS, COX-2, IL-1B, IL-6 ¥ TNF-u®] <2 ELISA
7IES ARERH 34 WY #4E FE A skt (INOS:
MBS261100, BlOsource, San Diego, CA, USA; COX-2:
MBS269104, BlOsource, San Diego, CA, USA; IL-1f:

SMLB0O0OC, R&D Systems, Minneapolis, MN, USA; IL-6:

Genes

Forward primer (5’ — 3’)

Reverse primer (5" — 3')

inducible nitric oxide synthase (iNOS)

AATGCCAACATCAGGTCGCGCCATCACT - GCTGTGTGTCACACAAGTCTCGAACTC

cyclooxygenase-2 (COX-2) GCAGAGACTATCAACATACT ATGGTCAGTAGACTTTTACA
interleukin (IL-13 TGCACAGTTCCCCAACTGGTACATC GTGCTGCCTAATGTCCCCTTGAATC
IL-6 GAGGATACCACTCCCAACACACC AAGTGCATCATCGTTGTTCATACA
Tumor Necrosis Factor ot (TNF o) ATCAGCACAGAAACCATGATC TACAGCCTTGTCACTCGAATT
Glyceraldehyde 3-phosphate dehydrogenase (CAPDH) GTATCACTCCACTCACGGCAAA GGTCTCGCTCCTGGAAGATG
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ab100713, Abcam, Cambridge, Cambs, UK; TNF-a: BMS607- (A)
3, Invitrogen, Carlsbad, CA, USA). & 232 nE 7% 120+
22 AP w2} AAEA, 25
== 804
o
8. 47 =M > 5
= 40-
B AEE 20 mgml o] FEE 70% ethanolol] &ala} 3 It
- = - o
0.45 /m] syringe filters ©|-83td oIt & FAJef] A1-8-3F o . ; ;
Aok
' LPS (1 ug/nd) - - - -
AL 93t AFEZFE = piceid, resveratrol, emodin, PWE (ug/nd) - 100 200 400
chlorogenic acid (Sigma-Aldrich, St. Louis, MO, USA)E 70%
ethanololl ZF7F 10, 100, 500, 1000 zg/ml 55 3|43ked A} (B)
gajeint. IRED
Vil =Mz g8 RFEAY APEALS 100 4L A &
_ o 80
Yo & HPLC system (Waters Arc HPLC system, Frederick, 3 E ok
MD, USA)S olg3lel Z43lgith. w4lel] bl Ade o % ol
X
2 (reverse phase) A <] 4% ProntoSIL 120-5 C18 ACE o<
EPS column (4.6 mm x 250 mm, 3.0 pm, Bischoff Chromato- = 0-
graphy, Leonberg, Germany)E 30ColA AF&-3}% 3, UV LPS (1 ug/n0) + + + +
detector 206 nm oA AZ&=EAc}. PWE (ug/mnl) + + 100 200 400

o] 572 water (solvent A)$} acetonitrile (solvent B)E
AHEE9 9™, solvent BE 7]202 27|5E 4 B7XE=
solvent BE 10% 2= fAISIIo™ 4 £5E 30 714
solvent BE 10%014] 40%7F4] S7MA1F3L 30 ¥5-E 36 &
7HA] solvent BE 40%14 90%7FA] F7MA1FH oM 36 E4H-
B 47 E71A] ©A] 27] Al solvent BE 10%=2 7417
= gradient system2 283103, ©]573e] 22 1ml
2 zAsle] 2HF e, olu injection volume 10.0 1« ©]
At

AT
=

9. SHIXel

A A= 39 ol v 59 APor HgElon
RE A= Ho £ X5UA} (means £ SD)E B

A% ZA3}E GraphPad Prism (GraphPad Software 8.0.1,
GraphPad, San Diego, CA, USA)Z =A43}s15om 7t 49
Aol digt A EA12 one-way analysis of variance
(ANOVA)YZ 23+ 3 Tukey HSD TFEE-AHS ARg-slo]
ZF T 2k oA z2plE 5%, 1%, 0.1% FolA A%

= O
3tk (p < 0.05, “p < 0.01, *'p < 0.001).
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A
=

1}
1. PWES] RAW 264.7 M= MZEK0]| 0Xl= g3t

PWES] ME =A< 3loldly] ¢3le] RAW 264.7 A2
Ao 2 sled PWE S5 (100 xg/ml, 200 ug/ml, 400

pg/mb) A AEES SA AT
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Fig. 1. Effect of P cuspidatum hot water extract (PWE) on LPS-
stimulated nitric oxide (NO) generation and cell
viability in RAW 264.7 cell. (A) results for cell viability at
various concentration of PWE compared to control. (B)
results of inhibition of NO production rate at various
concentration of PWE compared to LPS-only treatment
group. Data represent the means = SD in triplicate. P-
value were calculated based on LPS-only data by
ANOVA and Tukey’s t-test ("p < 0.001).

oro
o

2 A oFFAE A A control -3} ¥}
PWEE 100 g/ml, 200 zg/ml 2 400 pg/ml o] F% 50
2 XS & AXE AEES ZH7F 11468 + 2.07%, 108.25
£ 2.92%, 96.08 + 2.95%% =S PWES HU v%
400 pg/ml o)alollA] RAW 264.7 Aol thsle] E4do] gl
< I (Fig. 1A).

2. PWEQ| LPS2 REE NO MAMof| o0lxl= g3}
LPS7} A 2]¥® RAW 264.7 A X PWEES 100 pyml,
200 pg/ml 2400 pgml O] T FFOZ X3 F NO2

TS ZA sk
LPSE W5 x2]eh 3 ¥lwsle] (100%) oFFAE A2
A g2 UlZRT9] NO A &2 LPSE A7) 20.87 +

0.77% =22 gel=Eom LPS Azld w2l NO A%
o] 3A F7sIsith

vhH LPSE A3kl PWES 100 g/ml, 200 pg/ml 2
400 pg/mle] & FEoFE A 79 NO A4 H&e 7
7} s=o wEt LPS w5 A (100%) thH] 7120 +



4Es| - 501 - ol2E - HMSE
439%, 64.83 = 4.80%, 51.53 + 1.94%% 7Aidhe Ao
UeRth (Fig. 1B). ©loll wle} PWES B% &2 02 NO

[SAR=N
AR

A e dard Aoz SIEU.

3. PWEOl iNOS, COX-2 ¥ &ZH AOIEII2I2] mRNA
ool OIXls 23
PWES] 934 Aol E7I01e) 343t 9% WHst ddE

Ae] Al HAE G 5] $1ste] LpsE Helsh

o] HAukSo] FEF RAW 264.7 AEE o= PWES
ol W A EollAe] NO A3 A#kE iNOS, COX-2

2 dS ARIEZRRL (TNF-o, IL-1B 3 IL-6)°] #3172
At HIX= &35 RT-PCRE Fated ERIsIGiTh.

[ =
.g o) 904
gg *kk
£ 6o
Q)E * kK
< %* %k X
Z3
o — 30
£
o.
LPS (1 ug/mg) = + + + +
PWE (ug/mg) = - 100 200 400
1204
s
B4 904
33 * k%
E _ﬂ Kk K
S o 60 Kk K
< >
EE 12 304
£
0
LPS (1 ug/mg) = + + + +
PWE (ug/mQ) = - 100 200 400
1204
s
— 90+
Ei = 60+
g"s * kX
<T’ * Kk
EE 30 *k Kk
£
0.
LPS (1 ug/mg) = + + + +
PWE (ug/mg) = - 100 200 400

8| - oErh - RN - OFS

LPS7} A2 =A] &2

controllA1¢] iNOS, COX-2, 94
AP E7F] IL-1B, IL-6 2

2 TNF-a mRNA Z&E A2 39l
A g2 W, LPSE T AR wellMe 7t friakel
o] F43] STk Aol ER1= ATt

LPSZ 8|32 PWES 100 pg/ml, 200 pg/ml = 400
pg/mle] Fx o2 AEe 49 LPSE W e 9
mRNA 23 +F& 100%=Z 3te] Bl Azt iNOS
mRNA 28 $£F2 Z7be Fxo wal 62.09 £ 4.30%,

36.61 + 4.54% 18]3L 33.79 + 0.82%= JER} mRNA 2
d o] AATHS ER1E 4 AT (Fig. 2A).

COX-29] 73%olAx= LPS Aol ]3] 57k mRNA &
d FFELS PWES FEEE AE g wet 5782 +

=
S
7_11-

(B)

120+

<
Ly 90 *okk
gs ok
£2 w
o ©
;E * Kk
X 2 30
£
o
LPS (1 ug/md) = + + <+ +
PWE (ug/mQ) = - 100 200 400
120
= 100
E]
» ©
0w < 8o
£
25 60
3 =
)
< >
Q 404 * kK
E_ ki * k%
£ 20
04
LPS (1 ug/mg) = + + + +
PWE (ug/mg) = - 100 200 400

Fig. 2. Inhibitory effect of inflammation-inducing mRNA of PWE. All samples except control were treated with 1 pg/mQ of LPS. Compared
to (A) iINOS, (B) COX-2, (C) IL-1B (D) IL-6, (E) TNF-0. mRNA expression levels based on LPS-only treatment. Data represent the means
+ SD in triplicate. P-value were calculated based on LPS-only data by ANOVA and Tukey’s t-test ("'p < 0.001).
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S L5 FES2| <EE St
15.63% (100 g/mb), 57.78 + 9.18% (200 wg/mb), 35.49 + olgl3t Ax= Ea PWES Hgle A= ule #d §47
0.49% (400 pg/mb)Z o)X= e BT (Fig. 2B).  ©] mRNA H8E % EH 02 Aod + 9lrk= 3
AlEFIRI 5 3Rl IL-1pE LPSE ©5 AEet 49t ATsdon 42 FEE 95 4d IA axFo=
H|sked PWES 100 pg/ml, 200 pg/ml 2 400 pgml o] 5= AMEE & 22 RIS
oz xTe Wl 62,67 + 130% 59.15 + 5.72%, 5441+
245%= W fo] 7zt ZHaskslt (Fig. 20). 4, PWPL INOS, COX2 & SEM AIETIQI0] THEE! Yisio)|

IL6 7%olX%E PWEY w%o wat £AHE 2618 +
13.6%, 21.76 + 3.07%, 1834 + 034%7F] W& F3=0] 7+
A3kal, TNF-o B3 5= wah 242t 36.17 + 0.17%, 32.38
+ 0.38%, 2433 + 0.32%% mRNA W& F3Fo| 7+4siuct
(Fig. 2D, 2E).

Oxl= 22
ZAL Al ol PWES] 95
S o] gslo] whilE fFol|A
Ik} (Fig. 3A).
LPS7} A=A ke

==
5

gjzFollA19] iNOS, COX-2 &

| e == | .NOs c 1
o
e e e e | cOox-2 A § 100-
i
4 —
o ® *kk
- w -4
- IL-18 g ‘\:.' 75
3] B ae £90
- “ - IL-6 % 1 501 Kok k
- — -  — 1 -
a ©
= o~ Kk
2
on 68 oo 6O &8 B-actin = 0.
LPS(1ug/m) - + + +  + LPS (1 ug/m)) = + + + +
PWE (ug/md) - - 100 200 400 PWE (ug/m0) - - 100 200 400
125 125+
o
S s
# 5 100 B 5 1004
o3 23
o = b
2% s 3 ok
[ 75 z ‘? 754
SQ £Q
=y £ 3 soq -
_ O 4
55 56
IR 25 @ X 254 *kk
x = o<
Q =
o od o
sy - F o+ F+ o+ sigmy - o+ F
PWE (ug/mQ) = = 100 200 400 PWE (ug/mQ) = = 100 200 400
( )125- 125+
{3
1=
S _ 2~
@ 3 100 e 3 g 1004
e = *kk S_ © *kk
L 75 X @ 75
o % [} - *okk
= 2 * kK _E m
£ ] 5 0
Q 1 50 - _] 504
.6 - o *kk
=2 &%
© X 257 3 X 254
= s
o- = o
psgmy - v+ + 4+ LPS (1 ug/n0) + + 4+
PWE (ug/mQ) = = 100 200 400 PWE (ug/mQ) = = 100 200 400

Fig. 3. Inhibitol

effect of inflammation-inducing protein of PWE. All samples except control were treated with 1 ug/md of LPS. (A)

Western blot detection bands of each protein. Compared to (B) iNOS, (C) COX-2, (D) IL-1B (E) IL-6 (F) TNF-a. protein expression
levels based on LPS-only treatment. P-value were calculated based on LPS-only data by ANOVA and Tukey’s t-test (' p < 0.001).
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Fig. 4. Effects of PWE on ACAR-induced edema in mice. Paw edema and inflammatory factor production in mice induced by ACAR.
0.5% Carboxy methyl cellulose (CMC) was administered orally as a normal control. As a positive control, Dexamethasone (Dexa), a
synthetic adrenal cortex hormone with anti-inflammatory effects, was treated. (A) Paw edema was measured using calipers 4 h after

ACAR administration and compared with that in the normal
(D) COX-2, (E) IL-1B, (F) IL-6, and (G) TNF-0,, was assesse

§roup. The production of inflammatory factors, including (C) iNOS,

using enzyme-linked immunosorbent assay (ELISA). Pvalue was

calculated based on LPS-only data using ANOVA and Tukey’s post-hoc test (*p < 0.05, **p < 0.01, ***p < 0.001).
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’d Ale|E7IQ1 whild wkdo] Ao o]FoR]] T2l
WA, LPSE T X2|st 9] 79 2% o ddo] A4
7HES BRI S ATk

LPS ©= Az (100%)°l thelete] PWEE 100 pg/md,
200 pg/ml B 400 g/l o] FEE Mg A5 M x|
w2} iNOSe] Tl whele 64.68 + 9.64%, 19.08 + 9.64%,
6.88 + 4.45% = A 7HAEATH (Fig. 3B). AlOlEFRI
IL-1, IL-6 ¥ TNFa ©¥e] 79 PWE 400 sg/ml o4
LPS T A2 (100%) TR, 1439 + 1.77%, 2638 + 4.44%,
3737 £ 144% o2 whdo] v &S 7AaTe o
At} (Fig. 3D, 3E, and 3F).

W coX-2 @l wkgo] Qle] LPS ©E A
(100%) THH], PWEZ 100 g/ml, 200 zg/ml 2 400 pg/ml ]
FTEE A 44 CcoxX-29 @A Id vge 7zt
101.06 + 629%, 10721 + 1596%, 11065 + 727% <O &2
PWE?S] kol W& foln|gh fishrF SR1=A] 224th (Fig 3C)

o]
AR

34 a5

5. PWEJL ?-carrageenanC2 Y& OFRA0
230l OIxl= =zt
PWES] in vivo 95 E3= 0.5% A-carrageenan (\CAR)

o% 4wl F4 9% 2UL olgslel It TEE
400 mgkg)et AEE mgkg)el PWEE EF 0.5%

100
MCAR ©5 A&tz vwg)
A ekghth whH | A
mg/kgS 23 2F-S

o

S o 75 A7)0 HEE Kol
th2¢]  dexamethasone (Dexa) 10

ACARE 0.5%%F T8k 253} vl
3ted, 0.5% ACAR Y F 4 AIZF A3 AlRoIA fojulgt
202 BT (Fig. 4A and 4B).

ACAR 0.5%% 2@ npg2o] o 2o dds =
3t &, ELISAE AMgsle] 9% ks E4sI%ith iNOSe=
PWE®] sko wet 7}2t 0 mgkg ol 16.84 + 1.47 U/md,
100 mg/kg oA 1322 + 0.88 U/md, 400 mg/kg oA 12.22 =+
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1.08 Uml 2 A =S} (Fig. 4C).

ACAR 0.5%%F FU¥H ZFolA COX-2& 222236 + 305.52
pg/mlE Z718193L, PWES 100 mgkg 2 400 mgkg 737 o
3 aFdHE ZHz 181379 + 10646 pg/ml, 1,559.69 +
170.95 pg/ml & COX-27} JA=ATH (Fig. 4D).

ACAR 0.5% FUo2 HFHAE [L-6= 100 mghkg 2 400
mghkg ] PWE A FAE T3 77t 396.50 + 190.08
ng/ml o4 182.93 + 8597 ngml, 83.46 + 27.23 ng/ml &
A=At (Fig. 4F).

I3 TNF-0= %2 5% (100 mgkg)e]l PWES] 7% <]
n)3 7Havh BEER] ko), %% PWE (400 mgkg)S
Ag]gt 49 MCAR 0.5% THO= F71et TNF-ao] Fefol
(49.54 + 7.68 ng/ml) PWES 5= 22|l wet 29.81
+ 11.34 ngml &) F0 2 714390} (Fig. 4G).

ol IL-1B2] 7% ACAR 0.5% FULRE =& FFo07
=71 ¥ (76.34 £ 20.67 pgml)e] Aek T AL
PWE AHolE fFoln]gt HelE yehlA] eksktt (Fig. 4E).

h=i]

PWEE 7% 24 7|5 vkl ZAA7IA] Eelond,
kg2l B2 ZZ0A iNOS, COX-2, IL-6 2 TNF-a2]
BT AAFe] S FeveHAl FAAHOEE PWES T
A FFolM T4 IS U 2o A S o
A F A5S FAT 5 ANk
6. PWEQ| X|Z2Z &zt

2 dAFolx= PWEAA E5 s gls] 918t
HPLC system 2.2 24319t}
emodin, chlorogenic acid®] 87340 SN O s
Ak 7t Ao AE Al S Blaskelth.

4 7HA] Aol ool &2]=eH, 2 mg/ml
o] PWE Al5¢ ZFFCE Hw-FA% A3, piceid7}
60.60 mg/gl 2 7Y =& § B3 (Fig. 5). Resveratrol

ZFZ 3} piceid, resveratrol,
=)
5

=
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oS-
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0

Z emodin® ZtzF 2.00 mg/g, 2.02 mg/g® H]|53 FEOF
HAEHN oW, vIA9C 2 chlorogenic acid= 0.511 mg/gl 2
7P AL TS B} (Fig 5).

L

2

L (P cuspidatum)e A O 2 ARRE = F22 671
el sletEe] EelEo] ERIEUT (Peng er al, 2013).
A2 SESA= AlGe] A% (thein, emodin, physcion),
ZH o= AEe] AJE (quercetin, apigenin) ¥ Fw}H,
vzgl g FE|FAbelE 5o faAdite]l EgE Ut
(Peng et al., 2013).

E ATl AMEE PWEAIAE piceid, resveratrol, emodin,
chlorogenic acid®] &S =Rlskaitt (Fig 5). Piceide
resveratrol ATA| 2 resveratrole 2ol 71 Ho] dhi-E o
= =2 F 3ot} (Ghanim et al, 2010; Moshtaghion et

L

e 22
al, 2024). ¥ Ao piceide] FTFo] FEFF UoA
60.60 mg/g & 7Y w2 FEUS EIEen, ol F&
WHol piceidd} 72 glycosides A0 T HEFIS 9
vttt Piceide AllA &40l 28] resveratrolZ 213+
2 3en, 2 A Aed 23E w9 dTh

AWFH O 2 regveratrole TFTZONA 95% oletEE FF3)
o FE3 o 45 f7] SuE ARESte] oo Faj w2
(liquid-liquid extraction)®.2 FZ3}3L YOS} (Mantegna et
al, 2012; Sun et al, 2021), ©] = IFL B3l A7+
o] @ol| ZAun et oo fuljrt AR 7] wiol] 83t
Fell7t =)ar ok, Ek, Ao =07 resveratrok> F
2 piceid (resveratrol-3-O-B-mono-D-glucoside))2tal &&=
glycosides FEZ EA8tH, L T aglycone FEIS]
resveratrol . CF 10 ¥ o] =t} 4#A =8l (Chong et
al, 2012), H Ao =W LS =R 3 & F
E5S AXRSL o] FEE A 2 & 7Rl (Lin er
al., 2016), glucose oxidase®} 7+& GAE AFE3S}] (Chen
et al., 2016) glycosides FENCl piceidE
resveratrol® Ay EH8kete] &8 PN
uh Sl

SAZORNE F718E ARSSl] oY S 1A A

aglycone & Ej <l
T okl Byg

HHL 2 resveratrole AAVele ART AL o w &
FEES Axs A eS A8d0EN T8 28
Ao A F JS Bk ol gl AN ¥ 2ES
WA 4 Qo] AE Al 2 o)ds vERd ¢ Aok
o3l o]f-2 T Y3 &

280 A28} o4 v
okz] Bge] W7}, fEARel tg §F Aol Fasin o
3 A7e TATOENE glycosided FEEIAL 7R

HA o] AELTFe 482 53l resveratrole] TS St

- HlSE -
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A e 3 72 AER E8E UL A=
REaRl=

Macrophages= 14| ZRke]] Fazshe A3 Hel 9 9359
=8 9L 3l (Gordon and Martinez-Pomares , 2017)
the A5 HAel Bk IL-1, IL-6, # TNF-a8} 22
s 2 ARIETRIE sk Zlo]l 54oltt (Gordon
and

Martinez-Pomares , 2017).
& NFkB A1E de AAY AMP 2433} @i 7]
UolA (AMPK) 42, ZHF uprleldl %2 (mTOP) 4l&
AL A2 59 AAAC|AL B33 oy A2Vt AsAoR
Hodwl AL (Liu er al, 2017; Andrabi et al., 2023).
o] HHFolA WAE INOSE NO2| AiS F7HA71aL
COX-2E prostaglandin E2 (PGE2)¢] AAS ZX3ch
(Greenhough et al., 2009).

NO¢ A4 INOSOll ¢Jaf A== 23k INOS
2 NO9| A2 AZA oY, A d5S 53 5
A A, A8 235 5 ohdst Aol dlo]
(Sonar and Lal, 2019). COX-27} =34 W=,
B S F3 A7, COX-2&= PGE2E &3l 5
8 WY IFE ks 78 ARE ZEsl] o2
A7)lE F8 dolt} (Jin ef al., 2023). 7
E7IRIQI IL-1B, IL-6 B TNF-a®] 3t F7h=
frdste] 95 FulEs AEd, 9548 3
SRS WA, 24 &4 A
T} (Timmen et al., 2014; Mohamed et

N

bt

o
é‘

PR > oy
b o ox L od

O

Z18}
al., 2024).

B At E FEF 258 Hrs] Y8 LPSE f
o]Z RAW 264.7 A|EE o|&3l in vitro X in vivool A
PWE?] &S 2IsIth. PWES 100 £g/ml, 200 sg/ml 2
400 pg/ml o] FEolA AE AEEO] 80% OIFOE FAH
Ko (Fig. 1A), LPSOl f=%zl NO<2| A4S Aslsh=
a7= Yepd S AT (Fig. 1B). T 400 pg/ml 2] 5%
oA iINOS, COX-2, IL-1p, IL-6, TNF-a2] mRNA®] &
S 3379 + 0.82%, 3549 + 0.49%, 5441+ 2.45%, 18.34
+ 0.34%, 2433 + 032% TV HAZTH (Fig 2). ©
WA e] wao] 9lojA® PWE 400 pg/ml Y w LPS ]2l
ol&fl Z71 iNOS, IL-1p, IL-6, TNF-02] THa &S 6388
+ 445%, 1439 + 1.77%, 2638 + 444%, 3737 + 144%
74 AsETh (Fig. 3A, 3B, 3D, 3E, 3F). 221 COX-2
o] 7 @i ol frojmgh Wshrh dEkEA] ekgkrt
(Fig. 3C). ©]813 ZA3= mRNA @d R} chd g
FFe] Atolell= AETH 74 9102 BUX7F B
oAZITHE oMo A7AF} Bl AAZ EF mRNAS} &)
T o] 2pe W 7k A FES ATl T

AsE A2 BIHAXA T} (Gry ef al, 2009; Browne




et al., 2020; Rachinger et al., 2021).

FEEZAPIE|=E 282 A-carrageenan (WCAR)YS A
Zol 24 dZ oA AFAE AR Eoe] =4 Kz Wy
T S FE3 Myers er al, 2019). $EE 0.5 %9
ACARS Hlo] el 7Yt 34 9F WS FED 5
PWES 47 Fofslel 39 &S bl = o)
AT} (Fig. 4).

PWE= 9] 2]

%g}_oﬂ e}

$30) felzel ol

AL INOS, COX-2, IL-6 ¥ TNF-o FX& T%
o)EHor  ZIAAZIL (Fig 4), 53] ILF% (400 mgkg)e]
PWEZ A3t 7% positive controlZ AFE-E dexametasone
(Dexa)} HliL&le] INOS, COX-2¢] TS 7Har7E o =
< BAS YERSIT

Hie] IL-189] 73-9- ACAR FHLE F7FI oY PWE +
ofol] W Wshks #EEA| ot frefn|gt a3t eRlEA] &
UTH (Fig. 4). IL-1p= thE AllE7IR1F BHE2A] pro-IL-1p9]
FelZ Aol SAsIcF A5ZEEEA] (inflammasome)l]
&) A== o] IL-1peE EH|E ) (Church ef al, 2008;
Hoffman and Wanderer, 2010).

Inflammasome2 A WA AA FEA o=} AAZ IL-18
+ Toll-like receptor (TLR)?l 2]t A=< F3F NF-«B 7
2 3 NLRP3 inflammasomes F3l SHAQ F7F Ao
H2Z A3 E4S 7t} (Church et al., 2008;
Mitroulis e al., 2010). ©]&|gt 540 7|Ust IL-1B2] &
dske oE 954 dAEH Aoz A A=A
S Adokal skt
AdE FHS AEel ik PWES] A3l &3t
285 HF 72 AR ASH
& A= Ale]
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