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Effect of Scrophulariae Radix buergeriana Water Extract on the Proinflammatory
Mediators in RAW 264.7 Cells Induced by LPS

Hyo—Sang Han "

Department of Health Administration, College of Tourism Health, Joongbu University, Geumsan 32713, Korea

ABSTRACT

Objective : The purpose of this study was to investigate the effects of Scrophulariae Radix Water Extract (SR) on the
production of inflammatory mediators in RAW 264.7 mouse macrophages cells induced by lipopolysaccharide (LPS).
Method : We examined effect of Scrophulariae Radix Extract on the cell viability of mouse macrophages cells,
Futhermore, After 24 hours treatment we investigated anti—inflammatory effect of Scrophulariae Radix Extract by
the production of Bio—Plex cytokine assay, concentrations of various cytokines such NO, interleukin(IL)—1e, IL—3 and
interferon inducible protein—10(IP—10).

Result : No significant changes have been found in the mouse macrophge cell viability by the Scrophulariae Radix
Extract at the concentration of 25, 50, 100 and 200 ug/m¢. The water extract of Scrophulariae Radix significantly
inhibited the production of NO in the LPS—induced macrophage at the concentration of 25, 50, 100 and 200 ug/ml. The
water extract of Scrophulariae Radix significantly inhibited the production of IL—1a, IL—3 and IP—10 in the LPS—induced
macrophage at the concentration of 50, 100 and 200 ug/mé,

Conclusion : The water extract of Scrophulariae Radix significantly inhibited the production of NO, IL—1a, IL—3 and
IP—10 at the concentration of 50 wg/ml or higher in the LPS—induced macrophages with no changes in the cell
viability of them, These results suggest that water extract of Scrophulariae Radix has anti—inflammatory effect related
with its inhibition of proinflammatory cytokines such as IL—1a, IL—3 and IP—10 in the LPS—induced macrophages.
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“@A Scrophularia buergeriana Miquel & SE4)
(hB%2) Scrophularia ningpoensis Hemsley (@43}
Scrophulariaceae)2] 2" kil dgd= o] Ut

%29 AEOZE ®P o= alkaloid, TF, sterol,
l—asparagin 5% amino acid, oleic acid,linoleic acid,
stearic acid 59 A AL, 4&E 2] K5, carotene S90] &
o] et
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A3t % E5E3t AXT AE(SR = Scrophulariae
Radix)E A2 £ mouse macrophage RAW 264.7 cells9]
cell viability®} lipopolysaccharide(LPS)2 -32% nitric
oxide(NO) 18] interleukin(IL)—1a, IL—3, interferon
inducible protein—10IP—-10) £ cytokine AZ7}ol Hhst
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1. A=

1) 24Xy

Aslo A% %2 (Scrophularia buergeriana Miquel 2]
AR T A9 TS E FAZALEZRE 2015 E 6 el
TYUNO; 2015-006)3tH2H, FAl= 7Hddstn gHe]ztdls}
B2 uioA AAAL ZE = A Aol 233 Al
#7](Branson, USA)E |83l E-ES AAsL A

A3 )
2) Cell line
Age] AHgE ANEZEL oreA A E(mouse

macrophage line)¢! Raw 264.7 N|Z2A TZAHEFL3Y
(KCLB, Korea)2 22 € 1935to] A3t}

3) AleF % 717

2 A¥S Y3lA FBS(Sigma, USA), ethyl alcohol
(Samchun Chemical, Korea), penicillin(Sigma, USA),
streptomycin(Sigma, USA), DMEM(Sigma, USA), methyl
alcohol(Samchun Chemical, Korea), DMSO(Sigma, USA),
1xPBS(Sigma, USA), EDTA(Sigma, USA), Trypsin—
EDTA(Sigma, USA), MTT assay kit(Sigma, USA), Fluo—4
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calcium assay kit(Molecular Probes, USA), NO assay kit
(Sigma, USA), Bio—Plex cytokine assay kit(Panomics,
USA) 5ol AHEHAT. 7 Ajofe] F4LE 248 55 o
o Aoz sto] ARESIAT. 2 AF AHEE 7171& COq
USA), rotary vacuum evaporator
(Eyela, Japan), research microscope (Becton dickinson,
USA),

Korea),

incubator (Nuaire,

centrifuge (Hanil, Korea), fume hood (Hanil,

clean bench (Jeio thec, Korea), ultrasonic
cleaner (Branson, USA), microplate reader (Bio—Rad,
USA), vortex mixer (Vision Scientific Co, Korea), water
bath (Intron Biotech, Korea), ice—maker (Vision
Scientific Co, Korea), Bio—Plex 200(Bio—Rad, USA),

spectrofluorometer(Dynex, UK) So]t},

2, 9y

1) A2 M=

%% 50 g YA FFL 23T T
2,000 me} FA ERFE7]0] B2 F FHol 7] A
2 A7t FS Fhdsto] 2zelelth, 2ENL filter paper
(Advantec No.2, Japan)2 7% o113t § oJ1}H-E rotary
vacuum evaporatorg ©|-£3}¢] F=4L At o] =S
FANZ|E olgelo] AxT BUL AR oI 52
2 FEE2 104 g& 8o, 82 20.8%%ct.

) o

2) MIZZ HHQS

Raw 264.7 AI=ZZ FBS, penicillin(100 U/m), streptomycin
(100 ug/m¢)o] H7Fel DMEM ®jAX 2 37C, 5% CO2incubator
oA vjF=] Tt Raw 264.7 AZE 75 em” flask (Falcon,
USA)OA Z&3] 419 & vj 3¢ 7HA o2 wjgAZ &=
M-S phosphate buffered saline (PBS) 02 Hoj& &
50 m¢ flask T 1 m¢¥ 0.25% trypsin—EDTASHS €W
A2 A 123 A= o trypsin§H& W 2|3l 37T oA
5H7 BBSo] AEE TRl A) HoFsah BEHE A
EZ= 10% FBS7} d71el DMEM 8% 10 meo]] ¥-8-A171

2 N2& vfFL71(50 ml culture flask)o] &4 1 : 29
split ratio® COs ¥i%7](37°C, 5% CO2)ll Al viFatFct,

3) MEZ=AM ZAHcytotoxicity assay)

ZH]E X827} Raw 264.7 AlZ] Yetf= NZ2ES4ET
ATE ol 7] 95te] Mosmann'”e] ¥ $-g8te] MTT
assay® A5 96 well plateo] 1x 10" cells/well2]
AEZE 100 W& Eal 37°C, 5% CO; incubatorol| Al 24 A7+
B iR & HiAE P2 wigA|EZ S phosphate
buffered saline(l1 XxPBS) Mo 2 MojFr}t 7L k9]
wjz)el PBSO %21 AJ& (25, 50, 100, 200 ug/m)E Zt
welloll AHgstar 24X7F Ft wigFstact, wige] 84 &
PBSell %9 1 mg/m¢ MTT (Sigma, USA)E 100w® 2zt
wello] Mot R FETLR 2FAIZ] F 247 5 22
204 vt MgdE 2F AATE F DMSOE
100wl A28k 37°CollA 2417 W] & microplate reader
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(Molecular Devices, USA)E o|-&3}to] 490 oA TL =S
A5k, Cell viability tha 34122 A4HE U

Cell viability(%) = 100 x AT / AC

AC . absorbance of control

AT : absorbance of tested extract solution.

4) LABIEIA(Nitric oxide) A =X
LPSE ©5A2(1 ug/ml)3tAL S thekdt 5= A=
(25, 50, 100, 200 ug/me)2t FHA wiR ol ot 2t wellof A
5t 24A17F B2 37T, 5 % COs Incubatoro A vljoFst
T AlazujeF A4S 100 M% AFste of7]of 2|2 Ak
(Griess reagent) 100 W< &3}sle] 158 S HEEA]71 &
Microplate Reader(Bio—Rad, USA)E ©]-€-3t] 540 mollA]
FH=E 24t AE Q4H L (nitric oxide) AL
& BAo2 At
Productions of Nitric oxide(%) = 100 x AT / AC
AC : absorbance of control
AT : absorbance of tested extract solution,

5) AO|E7}2l(cytokine) 2H| &F

Ao E7Fel Huje} t}ﬁg A2 93 oolry] 9
Politch £27¢] WS $-23510] Bio—Plex Cytokme Assay S
23} o) /\]EEO]—CﬂE} 96 well plateol 1x10° cells/m¢<]
cell& 100 w0 €3 37C, 5 % COs IncubatorollA] 24 A]
HEet ket £ viA & WL wjkMZ EHE 1XPBS &
oz Kol ¥ 7 welld] LPSE HEA(1 sg/n0)3lA L}
To thoFel 9] AR(25, 50, 100, 200 ug/ml)e}t A
Hjz]of) o} A2jstar 24X)7t Bt vttt vigol EvtH
XS (cell culture supernatant)2 ZF s} filter plate
(96 well type)ell ulg] &H|=o] 1H antibody—conjugated
capture beads®} 2&A| 71t 23S capture beads”7} @71
filter plate®] Z} wellZ 150 wl 2] wash buffer@ A3t}
A&o] B T ZF wello] detection antibodyE F715F &
30 &7t viFeteh, vigFo]l B wash buffer® 33] A%t
5 ZF well®| streptavidin—PES 535} A0 4 300~500
rSBe] 27402 30 E7F AFuigstet, ko] EUH wash
buffer2 33] AAst F ZF welloll 120 ul 2] reading bufferS
BT 4204 300~500 rSBO 2 o= 5 B 2FH
%3t 3 bio—plex array reader(Bio—Plex 200)& ©]&, &%
A} st A EFRRIFS Wdof et AR S A4
H| ST

3. AA =

E APo|A 42 A A= mean £ SDE LERY
Qod, dizxg Z AT HH49 ZolE Student's
t—test?} ANOVA test® BA5te] p—valuedte] 0.05 o9t
d o FAFLRE FY3 Zol7t Y= ALE BAFAT

m 2 3

1 AZ=Ad dig a3t

¥ EFEE0] AN R FAlof uX= FFS PotR7]
ot 2 EFEES 24 Alﬂ B¢ At A3t 25 ug/me
ool BE FEAA MEYEEC] F7I5tAHFig. 1)
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Fig. 1. Effect of SR on cell viability in Raw 264.7 cells. Cells
were incubated for 24 hrs, Values are the mean = SD of three
independent experiments.

SR : Scrophulariae Radix water extract.

Normal : Treated with media only. * represents 2 { 0.05 compared
to the normal.

2. LPSE ¢4tg NO AAAZ7}] st 53}

X2 EF73E°| LPSE f2d ti4AE2 NO 4571
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FEES 24 AR FA AT A 25 wg/ml 019 Be E
Zo A LPSOl| &3t NO BAS7HE #2sHAI(P<0.01) %A
st tHFig. 2).
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Fig. 2. Effect of SR on the nitric oxide production in Raw 264.7
cells treated with lipopolysaccharide (LPS; 1 ug/mQ). Cells were
incubated for 24 hrs. Values are the mean + SD of three
independent experiments.

SR : Scrophulariae Radix water extract.

Normal : Treated with media only.

Control : Treated with LPS only. * represents P ¢ 0.05 compared
to the normal. ** represents 2 { 0.01 compared to the control.
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3. Aol E7HQ Aol i a3}

(1) IL—1a +44oil chet St

% B5&80| LPSZ Ak M Eo) A IL-1a A4
F7te] e S Lohy) Sste] LPS(1 wg/m0)oh 7
%% BFEES 24 A2 5% AT A 25 pg/nl o149
RE o)A LPS o3t IL-1a AAE7HE $2ls1A A
StAckFig. 3).
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Fig. 3. Effect of SR on the IL—1a production in Raw 264.7 cells
treated with lipopolysaccharide (1 ug/ml). Cells were incubated
for 24 hrs. Values are the mean *= SD of three independent
experiments.

SR : Scrophulariae Radix water extract.

Normal : Treated with media only.

Control : Treated with LPS only. # represents P { 0.05 compared
to the normal. * represents 2 { 0.05 compared to the control.

** represents £ { 0.01 compared to the control.

(2) IL-3 4-Mof cHst 20t

%% B5E 80| LPSE 43t dAAZoA IL-3 A4
7kl digt dFS dotr] Hste] LPS(1 ug/m0)et &7
32 E5FEES 24 A T8 A 23 25 ug/ml )49
EE FEAA LPSY| 93t [L-3 AAAS7HE sk oA
atAtH(Fig. 4).
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Fig. 4. Effect of SR on the IL—3 production in Raw 264.7 cells
treated with lipopolysaccharide (1 ug/m@). Cells were incubated
for 24 hrs. Values are the mean = SD of three independent
experiments.
SR : Scrophulariae Radix water extract.
Normal : Treated with media only.
Control : Treated with LPS only. * represents 2 { 0.0 compared
to the normal. ** represents 2 { 0.01 compared to the control.
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(3) ICP—10 MMoj chst =t

¥% E5EE°] LPSE &43td djAlA|ZoA ICP-10
R Bkl e G gokrs] $iskel LPS(I ug/m)%
W %% BFEES 24 A B AE A3} 25 ug/ml ©)
Fo] RE o)A LPSO] 9 IP-10 A4Z7HE 25k
JA A cH(Fig. 5).
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Fig. 5. Effect of SR on the ICP—10 production in Raw 264.7 cells
treated with lipopolysaccharide (1 ug/md). Cells were incubated
for 24 hrs. Values are the mean £ SD of three independent
experiments,
SR : Scrophulariae Radix water extract.
Normal : Treated with media only.
Control : Treated with LPS only. * represents £ ¢ 0.05 compared
to the normal. * represents £ { 0.05 compared to the control.
** represents £ 0.01 compared to the control,
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A o] e FFR7F F7sH o 7]of o]ojx] i B9
Ego] F7tEo] AR T JEo] i HE FalA
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fFEE dAAMETE AEEY 85 ASES BAEH =,
dzo] o Ed o7 o FANEE o] vehA Fob”,
LPSe I3 welglotolA ffiste WE2(endotoxin) 9
dF2o 2 4 A Z(macrophage) 59 HIHEZE A=F5}o]
U AFSE A (nitric oxide, NO)&F Ato] EF}RI(cytokine) 5 2t
29| AYPZAAAE(proinflammatory mediators)2] 24
3718 fEse™, WINZ 53]t A4 E(macrophage) 2
stld 4% % B2 FAT YIS frEn

H AP AL nfe A0 AIN|Z RAW 264.7 cellsol] %%
FEES 25, 50, 100, 200 ug/meQ] =2 A3 FHof
24 NZFERY 37COlA ket = A|Z ] FA1& MTT assay S
o] &3t Felgt A %p EFFELS 25 ug/ml oA BE
FEoA ok AN 2 Fog 5A4S fekA] oo
ol %2 EFEE0] AR Fo3t 54 A e
AR & 4 Qurh

F| 2ol AlZAtol o] Z-g-S wiAsts HAA EHRE Fagh
AT ol HAL Qs NOE AAAE 2 AFHIGEL,
ARF2EED e olRHPEH(second messenger)2 &}
g3k= Aoz AA free radicalolth”, E3F NO: a4
oA dame] $3E JAIee Az Az5dS
j7hshe 28-S st AR AA 2N RS vy
e 2daE dEA A

Y% EFEE0| LPSE fd 44129 NO 44571
g FIFS dotRy] st LpSet A %8 EFEES
24 A7t 5<F RAW 2647 cellsoll A2t A3} 25 ug/mlo]Ake]
HE FZoA LPSo| 93t NO A5 7HE 9t A5t
et ol¢t o] Xz EFEEC] LPSE fUd tiaA|x29
NO A437He dAlste AL X2 EFEE° AUz NO
el ozt dFostE AT 5 e ABE 7H S
ou]gie},

Aol E7FRI(cytokine) ol 1A W &L 717 BE A|Z 3
ol A AAE = Qe 2 o] BEAR 53 drojol &4 A ¢
Ao Fofdhs NMEZET 2F Az 2Hg5te] HINH-gI}
Z2P2E-E 2 Aot AAES T A oF 35%9] UH
F20A, 48%9] ARIIA, F AFSE YFoAE= AdH
27, Agx=F21 A (colony stimulating factor)A], 4&<I=}
(growth factor)#] @ £ AFQIAHTumor necrosis factor,
TNF)A 50| Ato|E7IRlolgt 2| @R7HA] 20001% 1442
T E o] Ato|E7}elo] &3hAl Hrh” IL-1e: T, B cell
59 FA3 23lo] BAEHY, IL-1p= 1L-2 F=, #] A
F4, 24 9] Bajare] 2go] ok,

¥ E3EE0| LPSE #9H tyAz9 IL-1a BAES
7holl tigt FFS dotR7] Yt LpSet 3 %2 EFE
EL 24 AZF 59 RAW 264.7 cellsoll A2l A3} 25 ug/ml
o|e] BE oA LPSe &gt IL-1a BAES7HE #25H
oA st

IL-3+= 287 L A=35H= cytokine 224, multilineage
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CD4+T NZ 9| 422 A nds 4 AFA| x| 2Hg-5}o],
%3 Qe Bots A8,

¥% EFE=°] LPSE 4" HAA=29 IL-3 84%5
7holl gt B gotE7] fste] LPSe A k2 EFE
£ 24 A7+ 5 RAW 264.7 cellsoll H2|gt A3} 25 ug/me
o449 B F=oA LSl o3t IL-3 BAAF7HE F4sHA
AA| 83Tt

I[IP-10& CXC chemokine family9] 3tz thoFst 4=
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NK cell, macrophage®} Z-2 leukocyteol| 4] CXCRS3 receptor
o AAAFE 715 T,

X% EFEE0| LPSE 2E dAAIZe 1P-10 B4EF
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oA st AT

o|9} Zo] %z EFEEC] A HANZY A ZYEES
BAaA 7|12 FOWAE LPSE s) f3d A2 245
A=)/l EZ E(inflammatory mediators) AAZ7IE {9
H A= A2 k2 EFSEC] HAAZY dSlEd
AohiER AT theRRt E5AE 43 5 U= FHEATOI
A< Yujst= Aoltt,

o9 A, %8 EFEEL AR T NxE
AL FIEkA] GOoWAE LPSE S thAAEZ9 NO,
IL—1a, IL-3, IP—102] AAZE7IE 50 ug/ml ©]42] EoA
o5t AN 7= 5 A2 BAE AESveS 22T
F = Fgasol = Ao AgdHT, FE S o] 83t
HESEASAZAMNES ote] Hok AT A7 275 o
A& Hiolt,

V.3 &

2 dFdA = %28 EFEECR)E HFez nkea g4

HZZQl RAW 264.7 cells®] NZAZL&T LPSE §ud

NO, A=Y Zr, 183 IL—1a, IL-3, TP-102] thaFat Ao

E71Q1Y] BAF7 et ans S5ty tha 22 23E
Ak

1. % BE3252 25, 50, 100 € 200 ug/mle] RE =
Zo A wkeA AN Z FOTt 54E ISR &

et

2. %2 EFEE2 LPSY Qs fird di4A|Ze] NO
HAZ7FE 25, 50, 100 © 200 pg/mle) BE H oA
FolskA A A AT

3. ¥B BEFEEL LPSY A fEE didANze
IL—1a, IL-3, IP—-10 AAZ=7}E 25, 50, 100 © 200
ug/me BE FolA FostA AAAIF T
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oY A, B EFEFEL HHAE K AEF
= s FowAE LPSE e ti4A 22 NO, Al
W Z4, IL-1a, IL-3, IP-10,2] A4Z7+5 50 ug/ml ©|
o F=olA FAHA AAAZH. ol A KB =
S0 fHHZet BHE RYIFHEE 22T + A=

=
=
FPasol Yee Judeh
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