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ABSTRACT

Objectives : The present study aimed to investigate the anti—inflammatory effects of the water extracts of
Portulacae Herba (PH).

Methods : We measured the effects of the water extracts of Portulacae Herba (PH) on the cell viability of mouse
macrophage RAW 264.7 cells, the intracellular calcium production, and the proinflammatory mediators including
nitric oxide (NO), vascular endothelial growth factor (VEGF), platelet—derived growth factor (PDGF)—BB, which
are induced by the lipopolysaccharides (LPS), and obtained the results shown below.,

Results : After the cultivation of the PH extracts along with the mouse macrophages, the cell survival rate did
not decrease with the MTT assay. However, the PH extracts did significantly suppress the production of NO by
the mouse macrophages induced by LPS at the concentrations of 25, 50 and 100 ug/mlL, The PH extract also
significantly suppressed the VEGF, PDGF—BB and intracellular calcium production of the mouse macrophages by
LPS at concentrations of 25, 50 and 100 ug/mL. As shown in the results above, the PH extracts do not have a
toxic effect on the macrophages, but still have an anti—inflammatory effect that significantly reduces the intracellular
calcium production as well as the production of NO, VEGF and PDGF-BB at concentrations above 25 ug/mL,
Conclusions : In conclusion, the inhibitory anti—inflammatory effects of the PH extract can be used for a new
treatment of anti—inflammatory diseases,
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&3} A %3 A|Z(PH: Portulacae Herba)E tHAFCZ mouse
macrophage RAW 264.7 cells®] A|ZAYEE(cell viability)dt
lipopolysaccharide(LPS)2 F3Fe RAW 264.7 cells2] nitric
oxide(NO), vascular endothelial growth factor(VEGF),
platelet derived growth factor (PDGF)—BB, keratinocyte
—derived chemokine(KC) 59] 9%&4IxHproinflammatory
mediators)2t AMEW ZEo] A F7t mXe FFSs 2
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1. A=

1) 2K

Ao AMEE Eug R (Portulacae Herba)2 24 3]H A
AL (i, S=HERY FUste] ZPAdga grejatdst
Bastadelx YT (No; 2010-04-002), BE o)
= A% Aol 237 A|F7] (Branson, USA)E ©]43td &
+£E5S AASL ARt

2) Cell line

Ado] AME HAAEZE mouse macrophage (Raw
264.7 cells)ol® 3= AZF 23 (KCLB, Korea)olA T+¢
=g

3) AleF & 7|7

(1) AleF

2 AYS ¢4 LPS(Sigma, USA), ethyl alcohol
(Samchun Chemical, Korea), DMSO(Sigma, USA), DMEM
(Sigma, USA), 1 x PBS(Sigma, USA), EDTA(Sigma, USA),
isopropanol(Sigma, USA), trypsin—EDTA(Sigma, USA),
Bio—Plex Cytokine assay kit(Bio—Rad, USA), Procarta
Cytokine assay kit(Panomics, USA) $°] AM-E AT},

(2) 7171
H Ao AME 7]7]&= CO:2 incubator(Nuaire, USA),
rotary vacuum evaporator(Eyela, Japan), air compressor

(Tamiya, Japan), homogenizer (Omni, USA), research
microscope(Becton dickinson, USA), refrigerated centrifuge
(Hanil, Korea), high—speed microcentrifuge(Zyrogen, Korea),
personal microcentrifuge(Mylab, Korea), fume hood(Hanil,
Korea), clean bench(Jeio thec, Korea), ultrasonic cleaner
(Branson, USA), microplate reader 680(Bio—Rad, USA),
vortex mixer(Vision Scientific Co, Korea), multi—channel
pipette(Bio—Rad, USA), water bath(Saehan Co, Korea),
ice—maker(Vision Scientific Co, Korea), bio—plex 200
(Bio—Rad, USA), vacuum filtration system(Millipore,
USA), micromixer Mx2(FINEPCR, Korea), thermo micromixer
(FINEPCR, Korea), thermo bath(FINEPCR, Korea), liquid
nitrogen tank(CHART/MVE, USA), deep freezer(Ilshin
Lab Co, Korea), vacuum freezing drier(Eyela, Japan),
TRIAD LT spectrofluorometer (Dynex, USA) So|t},

2. %4

1) AN229| M=

(1) Bk F25 Az

BEi 50gS AU 24T H ARREIl 1 A &
4 2,000 mL2} Wﬂ Yo F goo] FE AHORRE 2
A7 B 7HEste &3 S &9 filter paper
(Advantec No.2, Japan)— ArgEte] 7ot odt ojmtel s
rotary vacuum evaporatorg o834 FEL At
o $5UE FAALIE ol§ste] AZAAN P& Hu
ARE ARSIt 5EAR FEEL 14.2gS ¥%e
F&L 28,4 %YL,

2) MIZZHHE

Raw 264.7 cells2 37 C, 5% CO, 7oA 10% FBS,
penicillin(100 ug/mL), streptomycin(100 ug/mL)°] A7}E
DMEM HjAZE HH"*EJ“E]-, Cells2 75ar flask (Falcon,
USA)OA ZE3] SAE T uigF 3 o HFo=E wigAz
E‘?‘j_% phosphate buffered saline (PBS) o2 HojF

3 50mL flask @ 1mL9 0.25% trypsin—-EDTA €9
‘%‘—J- Ao A 1 —Erﬂ At b trypsing s HEir 37
coAlA 5 B3t Bt MEZE EEbste] A ujgsit
gz2tE NEZE 10% FBS7} AE7FE DMEM Bi%FeH 10 mLeo|
Hoe7l o2 2L vjFg7](50 mL culture flask)ol =
A 1 : 29 split ratioZ COy BA7](37 C, 5% COz)NA
v st

3) MZ=N AL

ZHE AE7F RAW 264,7 cellso]l Ushl= AZEA &
d g2 gobry] $15ke] MTT assay'’S AA8HAT}. 96
well plated] 1 x 10" cells/well9] cell& 100 w¢® 91 3
7C, 5% COs incubatorollA] 24 A7+ St wjekst & ujz|
£ vz wjAE EHE phosphate buffered saline(l X
PBS) &0z HojRgick T2 Fo] uix|e} PBSo| %
A& (25, 50, 100, 200 ug/mL)E ;P wello] Hast 24
Azt Bt wioFetat, wjofe] 4 & PBSof| 59 1mg/mL



MTT (Sigma, USA)E 100 ut¥ 2zt wello]l H2jste] &Fu]
EIYR AR F 2 AR B 22 2HolA wFstact
HjofolS mE AAT & DMSOE 100 w¢ A3kl 37 TollA
2 A7t W%t & microplate reader (Molecular Devices,
USA)E ol83te] 540nmollA SH=E SAste] AZAE
&2 vastget, Cell viabilitys The 3402 A=

Cell viability(%) = AT / AC X 100

AC : absorbance of control
AT : absorbance of extract solution tested

4) UASFEIA(Nitric oxide) AMA=F

Weissman S99 wle Hxslol ohgal o] A5t
ot LPSE ©@=A7 (1 wg/mL)stAY 32 Tt 529 A
(25, 50, 100 ug/mL)¢t &7 wjx|e] "o} Z+ welloll A
Sk 24 AIZF <t 37 C, 5% COy incubatoroll A BiYFe &
AZiF 5 100 w0E AH3H] 7)ol 2= AJeF 100
wE Tt 15 2 5% ¥-3A1%1 & Microplate Reader
(Bio—Rad, USA)E ©]&3le] 540 nmolA TF=S =33}
Frk AlEZo] NO S th 341e= ALkt

Productions of Nitric oxide(%) =AT / AC X 100

AC : absorbance of control
AT . absorbance of extract solution tested

5) AOIE7IRN(Cytokine) 2H| &H

AP|EZRQL EH|9L TRE AR FFFE dotkr] 3
Politch %19)9] HHHS 283la] Bio—Plex Pro™ Mouse
Cytokine, Chemokine, and Growth Factor Assay kit (
Bio—Rad)& thaat Zo] Al&stgict. 96 well plateo] 1 x
10° cells/mLo] cell& 100 W Y 37T, 5% CO»
incubatorollAl 24 AJZF F¢tF viket & wiX|E wEa wjeF
Az EHES 1 X PBS gH402 HojE F 7zt wello] LPSE
=R (] ug/mD)BAY T TRt el AR5, 50,
100 ug/mL)2}t A wjx] o] Fob HastaLl 24 A7t 5 ik
Stk HjeFo] BubH AFSM(cell culture supernatant)S
AFske] filter plate(96 well type)oll mlE] ZB|=Eo] U
antibody—conjugated capture beads®} ZAZA|ZIcE ZAgE
capture beads’7} ©7l filter plate®] Z} well& 150 w02
wash buffer2 A&} AAo] B F ZF wello] detection
antibody® 71t & 30 £7F skttt wijoFo] Tubd
wash buffer2 33] A|2gt F Z} wellol| streptavidin—PE
£ EF3a ARoA 300~500 rpme] Ao 30 B7 A
ettt vigkol EUH wash buffer2 3 3] Al&E
ZF wello] 120 w09 reading bufferS BF3}1L ARLo)A]
300 7500 rpme] Ao 5 EZF HFuiYI F bio—plex
array reader (Bio—Plex 200)2 ©o]&, A3 3= Alo]
E7IF(VEGF, PDGF-BB, KC 5)9 wdd digt A|5<]
BEFE AL, Bt

6) MZLH calcium MN&EH

A 24 B4 BAE ARY G dobr]
98l Paredes %9 wWe zsle] thgdt o] APS
A &5ath, 96 well plated] 1 x 10° cells/mL2] cell& 100

FHETl HI A+ 63

W 23 37°C, 5% CO; incubatorol A 24 A7+ F<t )
&g T HiXE HEa vigAZ FHE 1 x PBS §doR
AolE 5 Z welld] LPSE ©EAZ(1 wg/mL)sFAY &2
thoFst =9 AJR(25, 50, 100 ug/mlL)et &7 Hixo] ot
Aalska 24 AJZF E9F 37 C. 5% CO, incubatoro| A HJ<F
sttt HjeFol EuUH HiFAL A|ASIL Fluo—4 dye
loading solutiong 30 B7F 37 CollA Asta, AR2oA
30 7t vjekst & spectrofluorometer(TRIAD LT)E o]&
3} (excitation 485 nm; emission 535 nm) PAHFS &A,

u| s,

3. AAY

2 AN 22 ZAB}e BHA £ FZ22AHmean £
SEM)Z yehfiglen, dzaa zk AdEe] B39 zpole
One—way ANOVA®} Dunnettd] AFSEAARHE 0]&31o]
p—value gto] 0.05 "|THY o FAHLE {oFt tol7t 9l
= ALE st

=
1 Az BEg

PH7} HiAA| 29 Az &L vAe gFE Lok
sty PHE 24 ARE A3t A3 25 ug/mL oo =
SEAA frold e IthFig. 1.

fn X

Cell Viability
(% of normal)

Normal 25 50 100 200

PH Concentration (ua/mL)

Fig. 1. Effect of PH on cell viability in RAW 264.7 cells for 24 hrs
incubation,

PH : Water extract of Portulacae Herba. Cells were incubated for
24 hrs. Results are represented as mean = SD of more than
three independent experiments.

Normal : Not treated with PH.

* represents p<0.05 compared to the normal,

2. NO B4 71 Ad &3}

PH7F LPSE 38 vhes HANIZe NO B4Z7H
g3 A3E Yohus] 9stel LPS(lug/mL)st I PHE
24 ARt B AT A% 25 ug/ml. ol WE SmelA
LPsel o3t NO AHZ7HE £oIsHAI(P<0.05) AR
(Fig. 2).
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3 S
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nrm:l Control 25 50 100

PH Concentration (ug/mL)
Fig. 2. Effect of PH on NO production in RAW 264.7 cells treated
with LPS for 24 hrs.
PH : Water extract of Portulacae Herba. Cells were incubated for
24 hrs. Results are represented as mean = SD of more than
three independent experiments.
Normal : Not treated with PH.
Control : Treated with LPS (1 ug/mL) only.
* represents p < 0,05 compared to the control,

3. Cytokine A3Aol gt Fg

1) VEGF A&of| cist F&t

PH7} LPSE {8 vhe-s tiAA|Z0] VEGF 84 S7tell
nxs geke dotry] 95k LPS(1 ug/mL)¢t 374 PHE
24 Nzt Bt A A 25 yg/mL oo EE FEOA
LPSe|| &J3t VEGF A4 71 2t A HFig. 3).

VEGF production
{paimL)

0
Normal Control 25 50 100

PH Concentration (xa/mL)
Fig. 3. Effect of PH on VEGF production in RAW 264.7 cells
treated with LPS for 24 hrs,
PH : Water extract of Portulacae Herba. Cells were incubated for
24 hrs, Results are represented as mean = SD of more than
three independent experiments.
Normal : Not treated with PH.
Control : Treated with LPS (1 ug/mL) only.

* represents p < 0,05 compared to the control,

2) PDGF—BB ‘4ol chst Jgf

PH7} LPSE $urd umloex dj2NZe] PDGF-BB AA
Z7tel uAE G dotEr] fJste] LPS(1ug/mL)9t
A PHE 24 A7+ 5 AEs B 25 yg/ml oA nE
=wo|A LPSe| 93t PDGF-BB A4 Z712 S95HA A
ANFAH(Fig. 4).

250

o aoom
o o o
s e o

PDGF-BB production
(pg/mL)
8

0
Nermal Control 25 50 100
PH Concentration (xa/mL)

Fig. 4. Effect of PH on PDGF—BB production in RAW 264.7 cells
treated with LPS for 24 hrs,

PH : Water extract of Portulacae Herba. Cells were incubated for
24 hrs, Results are represented as mean £ SD of more than
three independent experiments.

Normal : Not treated with PH.

Control : Treated with LPS (1 ug/mL) only.

* represents p { 0.05 compared to the control,

— Vol. 31 No. 1, 2016

3) KC ol cHah ¥

PH7} LPSE i v diiAHEZ KC A4 F71l
oAE 9 LorEr] skl LPS(1ug/mL)et 374 PHE
24 AZE FF AR A3 ot Wghe uEhA] gt
(Fig. 5).

KC production
{pg/mL)

Normal Control 25 50 100

PH Concentration («a/mL)

Fig. 5. Effect of PH on KC production in RAW 264.7 cells treated
with LPS for 24 hrs.

PH : Water extract of Portulacae Herba. Cells were incubated for
24 hrs. Results are represented as mean = SD of more than
three independent experiments.

Normal : Not treated with PH.

Control : Treated with LPS (1 ug/mL) only.

* represents p<0.05 compared to the control,

4) MIZLH calcium ‘Mof cHst FgF

PH7} LPSE &g kel tfdA|29 AZW calcium
B8 F7tl plAle S Yohr] f1ste] LPS(1 ug/mL)
ot ¥ PHE 24 ARE B¢ A 23} 25 ug/mL ©]49]

£ S=olA LPSol 93t AlZW calcium B4 $7H
OHAI(P<0.05) AAAHTHFig. 6).

Intracellular Calcium
(% of control)

0
Normal Control 25 50 100
PH Concentration (zg/mL)

Fig. 6. Effect of PH on intracellular calcium production in RAW
264.7 cells treated with LPS for 24 hrs.

PH : Water extract of Portulacae Herba. Cells were incubated for
24 hrs. Results are represented as mean = SD of more than
three independent experiments.

Normal : Not treated with PH.

Control : Treated with LPS (1 pg/mL) only.

* represents p { 0.05 compared to the control,
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D, e WK, R R 59 A4S X=shed gol
ApgEa A,

Egio] ofejzigorl o 59 o mylizzroe] 713
R4, ol B PREo] AW BUEPT, 9% B

ol Az 9 AN Heuhgol glojA Huuke-S oA
= AL Buskgtt ® Eriio] ddzigel BelA 7Y
2 FAab-olege o fuE fAdol gk F4kEE i
a7 7T Y AL s ® AV EEgiio) b
223250 IFu7iEZel PGE, ¢ A3 PGE, & A
sh=t THE COX-2 THFe IS AAet= AL ¥
itk ol HMxe BEliio=E GFFURIAES JEE
Ao mXe F3S dotkr] Hd, BEiE EFESt Al
Z3% ARE YA}FCZ mouse macrophage RAW 264,79
AZAYEE, 283 LPSo| oA FEEE= RAW 264,79
NO, VEGF, PDGF-BB, KC 53 2 gF&9ex
(proinflammatory mediator), A|ZEY Zr<so] A Z719f
X = 2 2ARF

2 d9lA= PH7F macrophage®] Al AE&o A
= 9% vwsty] A 24 AF B9 A d3} 25, 50,
100, 200 ug/mLe] =7HA] |93 BEE HAae UYEA
gokom, o3t ATE g o R FEas AFS 25, 50,
100 ug/mLe] F=2 Z133}5t,

NO(nitric oxide)= A4 F7F HAE F U=z HIAE
E22Ql cytokine?] FFLE HWIANZZHE Agit=o], 435
HREESe] fElHeRN Fe-SE Fiote a4 8-S o
AAZIAY DNAY &4 vA FulPEL-go|vt 282
sttty g Hch E3E 2, 2'—Azobis (2—amidinopropane)
dihydrochloride(AAPH)® ]38t MZ£A T T, NO=
WA (vascular system)ollA] W2 E<1xHendothelium
—derived relaxation factor)24 zHgsm®  dawkex
(platelet aggregation)TPgel Toigey”,

2 AFoA PH7F LPSE S48 uheA dijAlA|2e NO
A F7tel pRE FFE vlasr|Ye] 24 AZE 53 A
AW 25 ug/mL o]} RE =4 LPSe| &g NO
B F7He FYsHAl JAAFRT

VEGF(Vascular endothelial growth factor):= %A|3E2Q]
A AgA 2L S8/ A4S 5= AR (el
< wEolRE TUINEFAHAA)oIH EF A BA
(angiogenic marker)d] gFo|tt, dANZE BHAFHOE w
2A 4%, EEsEE w2 YR @dE 8= st o
g 7H1] EFE Eulgte] AETE sk, o] AE
ol AT ARSI VEGFE Euldltt, VEGFE= 73
8% @AFPHARIAR, SR ARY ST} olFES
do7|71 RETNA(vascular permeability)S FR5le] &
TRIANZ Sl= VEGF receptoret 23, &/d3t=]o] oA
Zo] FIPHE SN,

2 oA PH7F LPSE {atE oA ANz
VEGF A4 37t wX= G vjmwstr] $s) 24 Alzk
Bt A it 25 ug/mL o3 BE F&oA LPso ¢
gt VEGF 44 3718 FYstA AAxH

PDGF(platelet derived growth factor)—BB& A|3Z2] A
At 235 ™5t IR A EF JAT oju] EAsk=
A NEZEHES Y 4Fo| Fast 9 ob gt

FHETl HI A+ 65

XGolx|E BGZ=Z1AHfibroblast mitogen)o]th, T PDGF
—BBE= AERE D7FA9] 4714 isoforme 7HA|&= Aoz R
T3 glom AGopdlE(fibroblast), d-goPIE(myofibroblast),
H&Z A|Z(smooth muscle cell) 5 7FF AlZE(mesenchymal
celDEC dial] st sstde 7Y Az EEE A=s
= gL /e Ros A Y. PDGF-BBE A&
A AR BX2A AY 2ZAEY g FHA A-FotAl
29| MEZz B #sl=dl PDGF-BB7I 3] &A=
ZAEWASE H4E, ez wHs B,

2 oA PH7F LPSE {atE mheA ANz
PDGF-BB A4 7tel wX= FFS Hwst7| el 24 Al
F 5% Mg A3 25 ug/mL )49 BE sEo4 LPSY
9Jgt PDGF-BB 84 78 S-9stAl JAAHTH

KC(Keratinocyte—derived chemokine)= 7383t 53
BERERIEARA S YJOoH KC7t 3579 &S vl
st tigFe] SF7F o WEEL o] IFTe o8 Ut
A A5S U

2 A¥oA PH7} LPSE f4E vhes thAAE KC
A F7Hl mAe FFE Hlastr] 8 24 Az B9t A
AT A= 593t st YRR ekotth,

ojghgo] E oA Eo|AAARI NO®GE ofat &
TAYEAZE-S 3= VEGF, PDGF-BB 59| @dzZsa
5o RAlE AL g5 TRE YAl gk vk
dY a5 gAsk= Yurt Aok & = & Aol

LPSE f=E diAZ Y Zwd 84 $7= Etelad
AlE|(Toll-like receptor) ATZAGAAL] ZAlsie} THE M,
ol Z thokst JZE=WIAE(proinflammatory mediators)
o 4 272 olojP!, E AL PH7F LPSE %
H ks dANEY NEY Ze Y F7H mlRle 3
vl wat7| s 24 A|7F F<t A=d AF 25 ug/mL o]
9 RE FEoA LPS ot Mxy Ze Y S7H +
sHA AAAFH Tt

o|¢} & A= PHYE LPSO Q8 F7HEe dirjAE
o] 747} NO, VEGF, PDGF-BB 59| dzZulolz 7o
HE2 Q3 FPINES A3 4+ IS u|gitt,

oldel A, BEHE ESEstY AR AE PHe df
ANz EAL FUSHA FoWAE LPSE 4 tidA|
329] NO, VEGF, PDGF-BB, A|ZY calcium A 7=
25, 50, 100 ug/mLe] FEoNA FsHA JAIg= A=
Hol FHAGE 7L U2 & 5 Ao, o= Heg
H ESFEES o8 taAz I3 548 =2A=R A
IS st oS @2 A7t B8 AoE AlRE,

F

fle

lo ox oot

2 &

B ll B52590] mouse macrophage RAW 264.7 cells2]
MZzAZET XA A (lipopolysaccharide; LPS)E §dr
= RAW 264.7 cells®] nitric oxide(NO), vascular endothelial
growth factor(VEGF), platelet derived growth factor
(PDGF)-BB %9] ¥%&4Flx}H(proinflammatory mediator)
9 MlEY Zwd A SVl vAe G S5 oS
T Z2 AE Aot
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1. B B22ES RAW 264.71 24 A|7F 59 3
HjeFet & MTT assays 3% A3t 25 ug/mL o4
o BE FEoA Nz Y&L Fogt TAE YE
WAl gkttt

2. Bpli BE5EEE LIPSO o8 i Az
NO A4 Z7}F= 25, 50, 100 ug/mLe] =04 §9
SHA A A H T,

3. Bl BFEEL2 LPSY o84 fdE diANze]
VEGF A Z71= 25, 50, 100 ug/mLe] FZojA
oAl JAAFH T

4, Bl E52582 LPSY &l fEd diAEY
PDGF-BB A4 Z71= 25, 50, 100 ug/mL2e] &0
A FosHA AR FH T

5. Bl BFEEL LPSo| oJ3A fdE o]z
AZY calcium® A4 Z71= 25, 50, 100 ug/mL2)
FEOAA et AAAFT

ool Ay, EwH EFEES HaAEd 548
o2 gkewA LPSE fIE diAAIEZS] NO, VEGF,
PDGF-BB, AlZY calcium® XA 715 25 ug/mL oA+
9] T YA AAlst= T FEETE 7L U2
o % stk
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