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Abstract We investigated the antioxidant and anti-inflammatory activities in the
leaf, stem, and flower of Centella asiatica (CA). CA is widely used in the medical
and cosmetic industries. The leaf contained the highest total polyphenol content
(236.88 mg%) and antioxidant activity when compared to the stem and flower. The
total triterpenoid content was 60.65 mg/g, 54.20 mg/g, and 12.50 mg/g (leaf,
flower, and stem, respectively), indicating the triterpenoids in the stem were
approximately 4 to 5 times lower than the CA leaf or flower. The cell viability
evaluation using RAW 264.7 and HaCaT cells revealed no significant levels of
cytotoxicity (£ 100 pg/ml). The anti-inflammatory activity assessed using RAW
264.7 cells revealed the flower had higher activity than the leaf and stem, with NO
(88.3 % - inhibitory rate), TNF-a (64.8 %), IL-6 (65.7 %), and MCP-1 (28.9 %)
inhibitory activity. An analysis of the inflammatory inhibition activity on the skin
using HaCaT cells revealed the flower possessed a potent activity level of IL-6 (72.0
%) and IL-8 (89.4 %) inhibition. Finally, the flower and leaf had potent physiological
effects and functional components. We expect that the leaf and flowers can be
used as functional materials, such as antioxidant and anti-inflammatory activities.
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1. ME

WE(Centella asiatica L. Urban)< H|Ug]ZHApiceae)ol| &l oA XEAERZ ©
FolE 4 15 Z2KGotu Kola)#tal E-tKBylka 5, 2013). 12 th53t S5004 k=
E40= Qg ke, ufttAZIEE HIRRE S, T olAlok, QIEHA|oRE AR ofAJofo]|
F2 Fxold, oA dell 2 AlFE dofol]l A5t = AR EiEIl ItK(Choi
5. 2021; Mohd Razali &, 2019). &2 J4EIHOrhan, 2012), ¥ E4(Ha 5, 2009),
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A% HSEIH(Mohd Razali &5, 2019) ¥ FIF
(Kwon &, 2008) 59 &4 7ML = #5t ohyz}, o
T Z2H 4 (Bylka &, 2013) 2 5 A (Bylka
5, 2014) 59 a3t RAuET ot f9F g2 o=
A= AEoE SEEV|EY E &4 4 AA AR 5

o] o T oJofEo| F&E 2o|i Qi
HEL triterpenoid®<Q! madecassoside, asiaticoside,
madecassic acid, asiatic acide} Z@|Hls 4 St
ojt o] FaARCE i EAlsks AR dEA U
(Shin & 2022). £3] triterpenoid & &< TFS et
U= aisiaticosides 3t E PR L0 =2 Q) nj7-4
W, 4A A8 B3 gle] B9 212 292w g
(Kil 5, 2018; Kim &, 2002). €A, HE2 4 F9JFE
9] AlEdE BEA A5 AT dAF, £7] &
Y= FEH] A gkon, AuiEtfA=
Sto] 719 £ ZSHA] ¢aL g5t
ojgZo] Ex AHolrt. HEL nuT AE
SAY 284S 17] g £7171 o] UrhHA
7lure]of] H2)7F Wi qlo] WAYsHA Hot. vhek 9=t
71 A dnt agste 2] 7hsshy o] ARl
Ao AR T AAst] wiiZel At AARE Eeste] &
Z51717F AHA ol 9, s7HlA= olE B st
e AAoltkKim &, 2002). H+ BES EF, 4 A
vl 9 4] B oo 2 Auish= 5 thedet Al HRol
A= QAR E7], & 9 dAFE ZTFSHA ¢l 5
at7]olle ol#& A%t Choi 5, 2020; Oh &, 2021).
o tist A= A(Choi 5, 2021; Eom &, 2021;
Goo &, 2018; Lee &, 2021; Shin &, 2020)< ©]-&3t
A7} dfFitolm, ofejo] He] 9 YAR(Kil 5, 2018;
Zainol 5, 2003) 59 852 B7Fet A47F gy 9]
A9k, WE Zof tiet At vl RET AAolth whetbA
2 A= HE £Z 71548 AAEA ZE57] F¢
£7] 4 ¥& ET0 2 o§sto] Fom 5(2021) % Shin &
(2022)9] F-a/dwo] gt 4ol Loid 70% ofeke
FEEZ 2APRIN olF FEE dFH triterpenoid
=S 245t fFRAdECE &8t sigleH, &
At} tiAAIZ 2 S RAIRZE o83 FAF B4
g

S = %
stk ol% Bel WE duet ohie 2] 754 4
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2. Mg % diH

2.1. M2 ¥ F==8H

2 Aol ALSE BEL FHETEA71EA(Cheongju,
Korea) Aldsh-A W AW Zof 2)7fsto] FHA EH(EC
1.5dS-m™, pH 6.5)3 A& AF&st o, 24 93]
A, &7 9 £& 77 BEefsto] 527X (IIshin Biobase,
Seoul, Korea)stal, AZRE-S HE4}7](Hanil, Seoul, Korea)
£ 5o £ FHE ALEoloith SEHE I 2 A
2 70% o= 108 7ksto] HFE=71(VS-203D,
Vision Scientific Co., Daejeon, Korea)Z 280 rpm, 2
At B F&3 § ofdfsto] AgSiSith FEE 84 2
triterpenoid A& £42 A9 J7HEom &, 2021; Shin
5. 2020)F Farste] FEES SAAFI] £Ao] 085

o

32 ol

2.2. ARz 25 ¥ FE5/H= gE FE

HE 290 & Aggod 2752 2,2-diphenyl-
1-picrylhydrazyl(DPPH, Sigma-Aldrich, USA) ¥ 2,2'-
azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt(ABTS, Sigma-Aldrich, USA)E ©o]&
sto] Brlstitt. DPPH &dZ &7% 7%, Choi &
(2003)9] "ol wet 0.4 mM DPPH 89& E4=3to]
1.3-1.47} H=5 343 & 325 0.2 mLe] DPPH &9
0.8 mLE 7lstal, 4204 3087t W7t & B33TA
(Cary UV-Vis spectrophotometer, Agilent Technologies,
Santa Clara, CA, USA)E AHEstY 525 nmollA &3%
£ 345t ABTS &AZ49] 49 7.4 mM ABTSS}
2.6 mM potassium persulfate £HE 24 A]7F 40
WAste] ABTS ¥ol= B/A1X F, 735 nmolA &%
T7t 14-157F H=E SRR Asein. g4d
ABTS €9 1 mLo A= 50 pLE 7Foto] 3084t ¥H8 &
T35S £745t9H(Jang 5, 2012). DPPH ¥ ABTS
Uz 275 Al A7 HIR7E9] S8 Aol & Wi
%)= YHEo, EFEZEE ascorbic acid(Sigma-
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Aldrich, St. Louis, MO, USA)E ©]-&353tt. dHitst &
d B4 Al ABTS #HHZ 2ATS F552 1004 346t
of Z45t%lom, DPPH #HZ &A59 %%, 4008 3]
Asto] B o]&Htt FEHE TFS Folin-
Ciocalteu’s ®oll W=} Folin-Ciocalteu reagent(Sigma-
Aldrich, St. Louis, MO, USA)7F Al&9] HlE4 SHHEo
o5 gl 23, ZejEd FMoE WAs= A d
2 245t HJang 5, 2012). A& 50 pLol 2% NayCO;
1 mLE £%st9] 3& BAst1l 50% Folin-Ciocalteu &
¥ 50 pLE ot 1417 ¥RGAIZL & 750 nmolA &
FrE ottt BFEEL gallic acid(Sigma-Aldrich,
USA)YE ol&sto] HFAE 2oty SE2 e

meg%(mg GAE/100 g)Z YERfSIcH

2.3. RP-HPLCE 0/£5} triterpenoidS &&f 241

HE 2ol wE triterpenoid 43591 madecassoside,
asiaticoside, madecassic acid ¥ asiatic acid®] 3=
< B7Ft7] Y9l, Eom 5(2021)2] B #arsto] Table
13 22 24E& o] 8ottt EFE42 Sigma-Aldrich
oA FAstion, HEEo] gafst] sEEE FAFAS
251l Aol A8k triterpenoid TS mg/gO &2

Rt

24 HGNEEE 0183 S5 24 5
HANEZE o83 FA% TS 4] 9l vhe

o 4

A 4] MIZEFEQ RAW 264.7S A EZF25
(Korean Cell Line Bank; KCLB, Seoul, Korea)olA] &
ukettt AMlZ3E= 1% penicillin-streptomycin(P/S:
Gen DEPOT, Katy, TX, USA)¥ 10% fatal bovine
serum(FBS; Gibco, Waltham, MA, USA)o] Z7}=
DMEM(Dulbecco’s modified Eagle medium; HyClone,
San Angelo, TX, USA) 8j#]o|A] 37T, 5% CO, &70°]
SA == vjoF7|(Sanyo, Sakata, Japan)olA 2-3Y 7424
o= Ajujgsto] Aol A&t RAW 264.7 Al
£ 6x10* cells/well& 96 well plate©] EXxa}a HjoF7]
oA 80% confluency® W7tA] AZE AHSFAIF T, o]
T, Asde BT AASHL FBS7F SHrEA &2 serum-

free DMEM 160 pLeF A& 20 plLE A7I6ka vjodslgio

https://www.ekosfop.or.kr

Table 1. HPLC analysis conditions for triterpenoids

Parameter Conditions
Instrument Waters 1525 binary HPLC pump system
(Miami, FL, USA)
Detector Waters 2489 UV/VIS detector 205 nm
(Miami, FL, USA)
Column YMC Pack-Pro C18 column
(250%4.6 mm, 5 pm, YMC Co., Ltd., Kyoto,
Japan)
Column 30T
temperature
Flow rate 0.9 mL/min
Elent A: 0.1% trifluoroacetic acid/water
B: acetonitrile
Injection volume 10 wL
Gradient condition Time (min) A (%) B (%)
0 80 20
15 80 20
55 40 60
57 5 9%
62 5 9%
65 80 20
75 80 20

o 308 3 45 9 E2= 1 ug/ml lipopolysaccharide
from Escherichia coli (LPS: Sigma-Aldrich Co.) 20 L
£ Z7tsle] 24417 B3t Auidstaltt. LPSE % RAW
264.7 AEL] A 20| 2 =AH7 1= 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyltetrazolium bromide(MTT; Invitrogen,
Bugene, OR, USA) A9 o]&3}o] Shin 5(2020)9] 1
HE Zarste] 550 nme FFEoA F5192H, AR
A AZAPEEL LPS thRwtol thet Al ZAEE(cell
viability, %2 UEFHTE $HH, i Aol EAot=
tumor necrosis factor-alpha(TNF-¢), interleukin-6
(IL-6), monocyte chemoattractant protein-1(MCP-1)
9 AR A(nitric oxide, NO)9 &2 Invitrogen ¥
BD Bioscience(San Diego, CA, USA)OIA 43t enzyme-
linked immunosorbent assay(ELISA) kit % griess
assayE B SF=Uct E3E, A5 standard reference
£ o] &5t} AH TS B A ng/mDE A
AbE|QloH, ASA A FRFS NaNO,(Sigma-Aldrich)E ©]
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JJJT/#]EZE O]%j FEF 4L S4s7] sl Azt
2 A A MEFEQ] HaCaT keratinocyteE SHAIE
F23(Korean Cell Line Bank; KCLB, Seoul, Korea)
oAl EFaorth AEFE= RAW 264.73 5Ys 2740
2 HigEglen, &4 o]&Hitt. HaCaT AZE
2x10* cells/well& 96 well plateo] ERZ3}1 HjE7]o|
4] mono layer(100% confluency)2 W7t AZ& A
SHFT o]F, AT5ds BT AASL FBS7t oHrEA|
%2 serum-free DMEM 160 pLo}F A& 20 pLE H715t
I Higstglen, 1A & 945 4 228 474 10
ng/mLe TNF-e%} interferon-y(T+I) 20 pLE #H7I5}
of 24A1ZF &<t At T+HIE FE% HaCaT A2
9] Al&o] ot =4H7= MTTHE Bo £451%oH,
NEAYEY AEZYEEL T+ G0 digt AZg&
E(cell viability, %)= Uetdch. 3, viF 5o &
Aok= IL-6 9 11-89 32 BD Bioscience(San
Diego, CA, USA)ollA 43t ELISA kitE &3 8=
o, AF% standard referenceE o|-83slo] AHH H
e (pg/mL) 2 & AALE it

=3l _(_)_
'11‘."1/\ = OH

2.6. Sz
= A2 3% REEsto] AAlstelow, At B
HEH 2 (standard deviation, SD)Z YEFtH SAE
S SPSS(Statistical Package for the Social Science,
Ver. 26, SPSS Inc., Chicago, USA)S o83t T4
3t €4 4 fFREAE 242 B4 BEA4S Hws)
EX]/\

=
L_
[e) e T_?7é] 1_]_'

%k 7+l 3-994d< Duncan’s

I+

|
1%

r+

E

O
Mr do

o
>1\l
HE-

3] Levene's testS AA|St
A(ANOVAYZ AAGE & &

o

multiple range test® p<0.05 &4 A St

, FES &9 H$ Student's t-test® ©]-8ofq
p<0 05, p<0.01, p<0.001 FFoNA K=o §-94<
AZsk3itt.

3. Zat & uF

31 EEZHE 52 U SIS B

HE 290 w2 oaﬂlnﬂl‘ oF 9 akst &4
Table 2] Yetolct. &8 v 59 49 A, &7
2 Z&og sholgirh KurmL Won(2009)9] =1 g+
Ao A Aok A FA(Cirsium japonicum)® 79
A(115.7 mg/g), £71(40.1 mg/g) R *(30.2 mg/g)
o2 919 Zejus o] 7MY #A YEhtoH, o=
AT Aot 5L AFE YerHA skARE Mok &
20119 ArAnolA JBHAY Fod SEH= TF
< $(62.1 mg/g). %(61.3 mg/g) R &71(26.4 mg/g)
«Oo & gRlE]o] T2 JBFNNE thE A7t et A
°ﬂ7é°ﬂ ot g2 zpo]7 Yepd Ag BRIS 4= 9l
T2 F7 7S} BELS A dolA FEHE &
JHO‘EP TExO E A £/ 4
Tof| A=(Chung¥} Jeon, 2011)
£, A3 E7] o= E}—Ei A7t ettt E3 254
E(Lythrum salicaria)® A3 £ 9 (3 A 7] o 2

rlo

—_

:

i ACHY

O

FEelE gure A3 A7l Ut ol A7I7Yels
2oH FEevlEo] 425 ggrot, Age] Aurha

A A2 B0l sUE 08 WA 491 5 A
U 2 G2 AR, 1 hEOR ARE £L 3
Foz Yehutlee . 2010). 9 20ES F9

W, 22 K A710] wet GF Hol7k et
o BHElE, 35 43 A7]0] BE BAo| WaT A

I~

=]
=k
=2
7
o

Table 2. Total polyphenol contents and antioxidant activity from different parts of C. asiatica

Parts Total polyphenol (mg%) ABTS radical scavenging activity (%)  DPPH radical scavenging activity (%)
Stem 163.81£1.30°" 72.011.18° 35.68t0.16°
Leaf 236.88£5.80° 90.56£0.54° 51.62+1.21°
Flower 129.30£2.09° 50.18+0.44° 24.04£1.24°

Walues are mean+SD (n=3) and different superscripts within a column indicate significant differences (p¢0.05).
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2 Audr
ABTS 2tz 27% Ak 9(90.56%), £71(72.01%)

\=ie)

ES o] 8ol SETHE Ik A4S A 79 ko) AF
1?_7:]]% —94'0]0]-03] H O:‘:ILO1]}"1E }\]“L}]\(‘)]é _7’\_%1@_

4 Z(50.18%) 2= gRI=[glen, DPPH &dZd &A o 9 295 T & W, 3L FF0IAE A3 A7,
ES A(G1.52%), 71(35.08%) X £(24.64%) =& &  FY L F= U 5 Aolo] gt £4o] R8T AoR
Azt Aol Yetsty, SEHE I 20 sUT & AREEY, 35 s 47 FEYTE 71 A0
o2 It Kil 5(2018)2] AFolA HE9] 9, A=} s 24 Z240] S A= weE.
2 8 AU P 2o FEYuE FFS £
St A3}, 9] gefol 7MY A B ETE ES Zainol 3.2. RP-HPLC 240f 93+ triterpenoidS] &l3F
5(2003)9] AollA vl 7HA] MZ tE HE F59 F9 HES FRAAEY trlterpen01d e A &0t
H groj|A Qlo] 7FE B2 HE=atES Taotal e 7] $18] HPLC-UVE ©o]&sto] #EFI A|59 retention
5 BHE DS, B 2 9 wom Aol B ume® MTH AT, AR 5L BT SANRS ZBS
AFAIRI FET vl g FARE 249 Al o 1 2 SRISIIKFig. 1). ol BEES o839t AT 2
St AYol3t AxE YeRT) shA|RE JFAMok &5, 2011) A & =F EZ3R= Table 30 YRt Madecasoside®]
9] AtoA FEYHE TFE 4 & ZoA =4 A% £71, £ 4 49 £o= RIS, asiaticoside
ASEo] ABTS 2 2453 9 4BBAS 23T £ F] U L E L0 TRoHT Gl A0 FaHY
& At E3L Shin 5(2021)9) Aol HE &WiEE th. Madecassic acid= €71, £ 9 9 02 ZRI=e
(A) standard
080 % [} E
D =] ° 8
4 @ © o
00] § S s =
§ = 3
0404 B ] 8
H = - 3 |
021 1 1 g
000 1
0204
R L L L L L UL L L UL L L L L UL L L L L L L DL UL L LN S BRI I
000 200 4m 600 80 1000 200 140 1600 1800 2000 200 400 2600 B0 N0 RNW W00 B0 WO 4000 20 400 00 H00 000 00 00 %00
(B) stem
g 2 s
10 @ 3 L k=]
2 ] % @ 8
1] S 3z % §
] <
UDU—A—J 1 l l 1
L L L L L N L UL L L L L L L UL B L L Y L S L UL S UL UL UL

0w 200 400 600 800 1000 1200 MO0 1800

800 00 20 M0 B BN N0 R0 HN

Minutes

BO B0 400 200 #0040 4800 00 20 M0 %0

Fig. 1. HPLC chromatogram of standard mixture (A), and stem (B), leaf (C), and flower (D) prepared from C. asiatica. Standard
mixture and sample were applied to the RP-HPLC system at dose of 0.2 mg/mL and 30 mg/mL, respectively.
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(continued)
Table 3. Concentrations of major triterpenoids from C. asiatica
Parts Madecassoside Asiaticoside Madecassic acid Asiatic acid Total

(mg/g)

Stem 2.00£0.03° 7.44+0.06° 0.52+0.01° 2.54+0.01° 12.50
Leaf 5.91+0.01® 22.67+0.11° 6.05+0.01° 26.02+0.04° 60.65
Flower 5.64+0.02° 29.33+0.14° 2.98+0.00° 16.25£0.08" 54.20
Walues are mean+SD (n=3) and different superscripts within a column indicate significant differences (p¢0.05).
o, asiatic acide €71, ¥ 2 £ &0 HEHSGIE ME  acid’l AEEA LAARE £ A oA HEE A
Qo] w2 f a8 TS vt A asiaticosides O.F Hof, 5YUS Fojgt Atz A Aujz Ao wEh
AQAE FEL B AolA 7 Bol EiEA e A2 Aoh YEhvte AoE gdE B3, EAH net
2 Q1= %lom, asiaticosides ZolA 7F A S5 02 A3t Yeigs A0z A5, et B4E 9
of = Aow ehith $FEHES Z7014 1250 & Seong S(Q02DIA AAF EA4Y AZ(method

mg/gl 2 7MY WA #xsh= ¥HH, £(54.20 mg/g) ¥
2(60.65 mg/g)Q] «2.&, QoA FEZEE 7P wol
6}03}{« Ao =7 It Fom 5(2021)9] AggAto]

= 0]5

=I5} A0 2 =23} E0| A= madecassic

754

validation)9] &&91 A& (limited of detection) ¥
A&t (limited of quantification)?] 4] ] HhE] o]
of & Ao gotdr}t GaAES] AW

8 & i, oA 712 ol Hs]
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19 E}E% as1at1cos1de7} 43t 3 J
o, FAF Aol 7P ot £ FEE 154
B = asiaticoside”} 9 E AT Aol =& ZAo=w

S

3.3 HIAMEFE 0/83t 515 &

AN Z= A AS5EEgol Hofsh=s 9 AZE o
A 2o (Chen &, 2001), RAW 264.7 A|ZE o]-g3}o]
O 2949 AlEE ZERl LPSE At 452 /&
stal, Al AYE & B wi7HAAR] TNF-a, IL-6,
MCP-1 % AFHA(NO) A4l viAl= 9F2 U3kl
AL st WA, RAW 264.7 AZE 0|83t N Z=4 3
7} A3, A= 382 25-100 pg/mLeY FE=H oA LPS
Fedt e SAZCE G-t A=/ SRIEA] 2%
HFig. 2(A)). Eg A= 382 100 pg/mLY] sE=H o
Al LPS Rat tiH] BAZHCE /3t 33.0-63.1%Y Al
22 848 el o, o]& Shin %(2020) 9 Fom
5(2021)9] AtollA 70% olete FE2E A2E T Al
ZZA] o] e A FARE 32 Yeil= A2
2 eIt 3, LPSE @50l KrH RAW 264.7 Al
3o NO A €42 71zt 23}+= Fig. 2(B)oll YEH!
ot P ZHpositive control, PC)2.& Chen 5(2001)
o] AFoA NO <AAZ L&A N-nitroarginine
methyl ester(L.NAME, 50 pg/mL)E °©]-85}%oH, LPS
FEat(44.4 pM) HHE] 18.9 uM(62.8%)2] 28t A
A= UElth 7] A=Y 4%, 25-100 pg/mLe] &
TEHAoA LPS =+ diH] 15.7-30.7 #M(33.7-70.6%)
9] §J3F NO dAIZ = Uetilon, 5Y 5% HeolA
A A2E LPS Fewt thH] 12.2-25.2 #M(47.3-79.3%)
9] A Uetllth. & A2t B¢ 8.5-28.3 uM
(39.6-88.3%)9] 92t AAZ3S HEFH o™, 25 pg/mL
SEoAE= dol F4o5kiont, 50-100 pg/mLe] s=H
QoA Zo] 7P 243 NO AL YeElE= 7o
2 Zl=3ith. TNF-¢ Zﬂ%-_“é B7HE3= Fig. 2(0)
Yer]ich PC AEl#9] 49, dexamethasone(50 pg/mlL)

r0||

fOIX SIA
oo o

https://www.ekosfop.or.kr

O H(Jeon &, 2000), 3.4 ng/mLe TNF-«
S YErd o LPS F%+(20.9 ng/mL) thH] 5741
Ao FoRt JAI = HERt €71 A9 4
25-100 pg/mL9 L= eojA LPS St ti®] 10.2-
16.4 ng/mL(22.3-53.5%)% A& Hewon, o
A2 10.5-16.7 ng/mL(21.1-51.8%)2] =72} A
Sk TNF-o JAIZAS UEAH. HHdo] £ A2e] 7
9 LPS §-= tiH] 8.0-16.1 ng/mL(24.1-64.8%)2] <]
ARYE Ueilon, A& 3% 5 7F) $et 208 &
A=}It. IL-6 B7F A3+ Fig. 2(D)oll Uetlen, PC
272 LPS 9&=48.1 ng/mL) tH] 1.0 ng/mL(93.9%)
9] ROt AAEES UEHlt &7 A AR
25-100 pg/mLe] sE=HAA LPS FE+t the] 5.4-7.2
ng/ml(12.2-35.8%)9] SAACE gt A LS o
Ehlon, o A2 4.6-6.5 ng/mL(22.0-46.0%)%] %
AgdE vetslith. 53], £ A=Y B¢ LPS = o
H] 3.1-5.9 ng/mL(29.2-65.7%)9] 7 =3t 1L-6 A
A4S YERTE uigog, MCP-1 9AIZA] Adk=
Fig. 2(B)°ll YePdet. PC 272 LPS 4-5+46.5 ng/ml)
i8] 4.6 ng/mL(29.4%)9] FAALZ -3t AL S
vetion, £7] 9 9 A2 BAFCE g oA
G4 ERIEA ookt v, £ Ao A$- 25-50
pg/mLY s = Fogt AAEL A=A &
QAT 100 pg/mLY HEoAE LPS = tH] 4.6
ng/mL (28.9%)9] MCP-1 9AIZAS el Goo 5
(2018) € Jo 5(2014) 59 A8} o] HEQ] FI=
P2 B2 Huvt Fof gl BH, HE £ ﬂ%oP A=
AY gle Ao tﬂ%l‘aﬁo}%ﬂ%i 9
A 7ZAREAN GEEH S US A s
ARE A& Mok 5(2011)9] I+ 011*1 03751-?194 —‘%°‘£
FAT 24 ol 7P 4%
of, & %‘LOML o] 7} 6& = Ueithk= &

l

=
>
o>
E
ok
?
L
jl
3
lo
_EL
oL
_\;
2
lo o

*PcéﬂrﬂH Blﬂﬂ *ﬂ&?; ﬁﬁi oot
264.7 MEFE o] &3 FAT AL B7HELE T
St A& 3% 5 £ F580] 49 £7] FE2EHEY NO,
TNF-e, IL-6 ¥ MCP-1 %A &4Jo] 953t 7oz

o

golom, ¥E dolut 2715 FAF Bl S4% B



Functional components and physiological activity of Centella asiatica

(

b=

(B)

250 50

g 025 pg/mL 050 pg/mL =100 pg/mL [ D25ug/mL ©50 pug/mL =100 pg/mL

2 200 | . 40 |

E *k - E

i et ok

: 150 + *k ke . ﬁ 30 - ¥*** -

E g Kkk ke

N 1007 g 207 B A =

© = i

N 5 L Z 10 E§§§3 =

; *kk %:E:i

9 o L1 5

LPS | Stem | Leaf ‘ Flower NC ‘ LPS ‘ PC | Stem ‘ Leaf ‘Flower
Controls Samples Controls Samples
© (D)
30 - 10 -
8 = bid
—_— — ] **
- 20 | - 2** dekk
._E__ * * * __E_ 6 - *k I
[=)] * * o ke
£ o =
=] * i ©o 4 - "
E 10 - . =
L 2 r wkk
0 L 0 L1
NC | LPS ‘ PC Stem ‘ Leaf ‘Flower NC ‘ LPS ‘ PC Stem ‘ Leaf ‘Flower
Controls Samples Controls Samples
(E)
14 -

025 pg/mL  O50 pg/mL @100 pg/mL

-
N
T
*
*
*

—— dke
o 10 - o
=
o 8 r
c
-
] 6
n- ek ke
o
4 + kel
g
Ptk
3%
[l
2 o
3%
[l
ook ool
B
i
0 kg

NC ‘ LPS | PC Stem‘ Leaf |Flower

Controls Samples

Fig. 2. Anti-inflammatory activities of C. asiatica in LPS—stimulated RAW 264.7 Macrophage cells. RAW 264.7 microphage cells
were treated with each sample followed by LPS treatment for 24 h, and the viability (A) and production of nitric oxide (B), TNF-a
(C), IL-6 (D) and MCP-1 (E) were estimated. Results are expressed as meanSD of three independent test in triplicate. Different
asterisks on the column indicate significant difference between inducer (LPS) and each group by Student’s t-test. p¢0.05, “p<0.01,
"0(0.001. NC (medium), negative control; LPS (lipopolysaccharide, 1 ug/mL), inducer; PC (dexamethasone, 50 ug/mL; TNF- a,
IL-6 and MCP-1; N-nitroarginine methyl ester, 50 ug/mL; NO, respectively), positive control.
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Fig. 3. Anti-inflammatory activities of C. asiatica in TNF-& and IFN-v-stimulated HaCaT keratinocytes. HaCaT kerationocytes were
treated with each sample followed by TNF-a+IFN-7 treatment for 24 hr, and the viability (A) and production of IL-6 (B) and IL-8
(C) were estimated. Results are expressed as meantSD of three independent test in triplicate. Different asterisks on the column

indicate significant difference between inducer (T+) and each group by Student's t-test. 'p¢0.05, “p<0.01,

s

0€0.001. NC

(medium), negative control; T+ (TNF-a+IFN-7, 10 ng/mL each), inducer; PC (dexamethasone, 20 ug/mL), positive control.
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