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Anti-inflammatory Effect of Green Tea Cell Water in Activated Raw 264.7 Cells with Lipopolysaccharide

Min Young Kim', In Pyeong Son', So Young Kim', Yi Sub Song', Hui Kyoung Chang’, Se Jin Yoo’, Seok Yun Baek’,

Hak Hee Kang2 and Beom Joon Kim'

]Departmem‘ of Dermatology, Chung-Ang University College of Medicine, Seoul, Amore Pacific R&D Center, Yongin, Korea

Background: The biochemical properties of green tea ex-
tracts can generally be divided into 4 aspects: antioxidative,
anticarcinogenic, anti-inflammatory and antiradiation activities.
Green tea extracts have 20-fold more antioxidative activity
than vitamin C and also have a wide range of anti-in-
flammatory activity. Therefore, it is presumed that it would
play a role in the treatment of chronic inflammatory
disorders. Pathophysiology of immunologic disorders in-
volves overexpression of proinflammatory mediators, includ-
ing nitric oxide (NO) and prostaglandin E, (PGEy).

Methods: After the treatment of different concentrations for
Green Tea Cell Water in lipopolysaccharide (LPS)-treated
Raw 264.7 cells, the levels of NO and PGE, were measured

in the media. Furthermore, we analyzed the expression lev-
els of inducible NO synthase (iNOS) and cyclooxygenase-2
(COX-2), and phosphorylation of inhibitory kappa B using
western blot.

Results: Green Tea Cell Water suppressed the LPS-induced
expression of iNOS and COX-2 in a concentration-depend-
ent manner. Phosphorylation of the inhibitory- B was also
inhibited.

Conclusion: Our results suggest that Green Tea Cell Water
may be a significant inflammatory factor and can be used
a therapeutic modality in managing chronic inflammatory
diseases. (Korean J Asthma Allergy Clin Immunol 2012;
32:115-121)
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A Bugk Alo]EFleld] ola) BAstETEY YELT &
dHA o a3 Tel 99k A EQ lipopolysaccharide
(IP9)S] AL Raw 26477 22 A X B T3] ol A
tumor necrosis factor- @, interleukin (IL)-6, IL-1 39} Z& AEH
= Aol EF}QIF} nitric oxide (NO), prostaglandin E, (PGE,)<}t
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X5 FSEA A nitric oxide synthase (NOS)E Type 1, 11, III
o 3 277 o8 A4 et BF B ol
Type 191 neuronal NOS, Type 1IQ] endothelial NOSE Al 3£ Ui
aap ZA AW, Type 112 inducible NOS (NOS)& L3 Aﬂ
Fo| A LPS, cytokines Z BHE|Eo} B4 ZE AT E] =
g A$d v g f ) NOE NOS 3 iNOsd| <] & Ag
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Z91 291 cyclooxygenase (COX)+E= arachidonic acidS
prostaglandins 2 A 33}= EAE COX-13} COX-2E ¥ o]
A, olE v AEdA vE 2d B vehith
COX-1:= A2 Q1 A7) 5l 28-3R, CoX-2& H5Ht
g o] Hr} coX-29] <3 AMEJE PGEE
dofste 45 Wil =A dSuke, dgnt
o] sl o d A Aangiogenesis) = A7 E T & T4
Q0] Boleka Y Aoz FeAA ULk 0|2l
proinflammatory gene52] Fv AAIQIALY] &A1 3l 2|3
YoJyA H ™, nuclear transcription factor-kappa-B (NF- £ B)&=
AaEe] B2 w3k 5 dSukged ddE fAEe] Tl
=93 93-S = hEAH AAFJIA}e]t}.  Inhibitory
protein- kB (I- k B)¢} B3| S o] Fo] A XA o EAst=
NE-«BE 243859 1-4B7} QIAMslE] 71 BajemA A%
Hr}h 2A3tE NE-«BE & Y& o] 5 o] promoter regiondl]
€ «B 2gAE] o] Agst oA AT mlEEe] HALE
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X5 (Green Tea Cell Wate)S] 8573 A3kl Uit & 7154
= =Rlst] flste] Lpsel] o] 23St Raw 264.7 Al 3o A
Q% 2Heo J FE AZBALA PG5} NO| A4
F= geotlen 5 wkgol doid wf AlE WellM B4
T = INOS, COX-2 ¥ NF- B2} phosphorylated I kBa (p-14Ba)
Wl v 9Re 2AEA,

IEEE
Aol A8 HAAZSE ofmA N ARl Az, B
Fwol AHgRE AT TS heTh gk A A
F 457 S5 ARG O, APTERE YA A
A% 24 29 YL AR Ao BLE ABIAGYD 14 2
B HYE ¢ 0e AFA% 23Roz Resan o
Bl de HFAE FRete] TR FT A0 5
FolRag e AN F AR SRl HENES
F235ch
2. Aot

Dulbecco’s modified eagle’s medium (DMEM)2 WELGENE
(Dacgu, Korea)ol| A +13}93 1L, fetal bovine serum (FBS), penicillin,
streptomycin<- GibcoBRL (Eggenstein, Germany)= A}-&-3}31T}.
Escherichia  coli  LPS,  3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-
tetrazolium bromide (MTT), Dimethyl sulfoxide (DMSO), Sodium
nitrite, Griess reagent, Phenylmethylsulfonylflurides= Sigma
Chemical Co. (Louis, MO, USA)ll A )3} 2™, PGE, ELISA
Kit= R&D system Inc. (Minneapolis, MN, USA), COX-2, NF- kB
p65 antibody+ Santa Cruz biotechnology, Inc. (Santa Cruz, CA,
USA), iNOS antibody= BD biosciences (San Jose, CA, USA), p-1«
Ba antibody+= Cell Signaling Technology (Beverly, MA, USA), 1«
Ba antibody:= Abcam (Cambridge, MA, USA)S A3t}

3. MlZ2| uj Yt

Murine macrophage Raw 264.7 A| £ penicillin/streptomycin
100 unit/mL} 109% FBS7} &H-8&-% DMEM HJR| ol A 37°C, 5%
CO, ¥l F71ell A Hl kgl on, 3ol g A A) v Fe Al
PATE Raw 264.7 A EZS 12 well placeo] 242} %}-roh_ 24
Al ZE k3t & serum free WiX 2 wEHSFATE 1 2 LPS 100
ng/mL$} interferon-gamma (IFN-7) 10 ng/mLE 5X}A| 5= 50,
100, 200 p2L/mLe] FE9} F7] A esto] 2443k S}F wl &
aFit.

4. NZ=Y =4

Raw 264.7 A|2L9] BEES 5743517] 98l MIT £44
2 AEEHE ST SAANEZFE FEHEE AT
A ek 244 7k0] At 5 mg/mL FEC] MTT £
A2l gk 5 37°C v g7l ol A 4X 3 Bt F7F v A i
& T ATAE AASEL MIT Sl 23] &4dH formazan
o] DMSOE H7}sle] AEE §3fA]Z] F ELISA microplate
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reader (SoftMax Pro5, Molecular Devices, San Francisco, CA, USA)
2 o] 838t 570 nmell X EHEE 2489}

5. NO2} PGE, MM Xols &%

Raw 264.7 A| E2HE] A H NO2 %F& Griess reagentS
ol gto] AE M & EATHE NO.2l W2 2
T} Raw 264.7 A|EZ 12 well plated]] HE}a, H2A| X5

50, 100, 200 £L/mL %%} LPS 100 ng/mL, IFN-7 10 ng/mLE
Al Aol 244 7F vl F3ESATE 96 well plateo]] Al 3wl

% 235 NI} Griess reagentS 1 : 12 Z3Hste] W1 108 St
HF-S-A]7] & ELISA microplate readerS ©]-8-3}o3 540 nmol] A
FA5E ZRaa,

PGE,9| =742 Al o] el & 3] PGE, ELISA KitS A&
sl ReD kiee] Aol w4 et

6. Immunoblot analysis

Raw 264.7 M| 3Eo)| 24417t A vk 53, LPS$} IEN- ¥ 9
A SAAEFE Al A gl sto] 24A13F v Fak ATt <
o] Y T A A X F 2SS 437 5lo] SDS-PAGE

= %611 w4 SE sttt Al £ 5 2~33]

7 4549 Abgatel

< 15,000 RPMO.Z 4°Cof| A
S\’i A4S A A § AE5del
At @A S Bio-Rad A ko2 7 T3}

o] 10% SDS-PAGE®]|] #1719 EA|7]1 & PVDF membrane® &
gele] Tl A S blotA| Z T} 5% skim milk 2 blocking & iNOS,
COX-2, (p)-1kBa®} 1kBa 12} A 9} ¥HSA|71 & 23} &HA)
9l rabbit, goat®} mouse secondary antibodyE ¥H3-A|7] 3L ECL
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detection reagents (Thermo Scientific, Pierce Biotechnology,
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1. =XIMZESC| Raw 264.7 MZ0 st =4

Raw 264.7 Aol 3 SapM| 25 ATEAS
7] g8kl MIT B4 $3 3t 524 255 50, 100,

21913 & Lipopolysaccharide2 &M stEl Raw 2647 MZoAM SAMzZSo &dZE s34 117

200 #L/mLe] T2 A ste] 24X 7F Tof] A Z FESS
o3 A} H1A Z)] el B4 YehA b ThFg.
1.

2. =XIHES2| NO MY X &3}

SAA 27 FASEI A= IS AR 9
slo] WA ZXA E47) Raw 264.7 Al Zo A LPSE &8
NO Aol vl & P& ZABIATE A Eel LPSS} IFN-y
£ Aeld ToM e dxa Hlaste] NO Aol S7tst
Fom, ol 200 pL/mL FAAEFE A2l
SAA SR fFosHAl NO AAo] Hdastdes 90 &

AU THEig. 2).
3. SXMZES2 PGE, MY X =3}

AN EF7F FAFEH PR = TS A 9
&) ELISA kitE o] 83lo] PGE, A A &S =339}
Aol A LPSol| 2]&) Raw 264.7 A ol A PGE,2] 474 0]
oA Srketden SaAE4E Al 3 LPseh
IEN-7 & A2 5 Huag S v 5% EF o2 {9
A Al AERATE Ae AT 5 ATHFg. 3).

4. SXM|ZESS

k=l

| INOS X COX-2 CHME ol s

S22l o g AFUA NO9F PGE2] A ¢} INOS
o} cox-2 wuld wEe AFS golEr] fstd
ol g3sto] AZA WelMe iNOSL}
COX-2 ¥& S 391319t} LPSS} IFN-y ol 46]] iNOS9] &
6401 FElaHAl S7tetR o, S E59]

5 INOSO| o] o4 Al Aadhe 2‘%?% T AA

immunoblot analysis &
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Fig. 1. The cytotoxicity of Green Tea Cell Water on Raw 264.7
cells. Raw 264.7 cells were treated with different concentrations of
Green Tea Cell Water for 24 hours. Cell viability was determined
using the 2,5-diphenyl-tetrazolium bromide assay.
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Fig. 2. |Inhibitory effect of Green Tea Cell Water on

lipopolysaccharide (LPS), interferon-y (IFN-7)-induced nitric oxide
(NO) production in Raw 264.7 Cells. Raw 264.7 Cells were treated
with LPS (100 ng/mL), IFN-y (10 ng/mL) and different
concentrations (50, 100, 200 xL/mL) of Green Tea Cell Water.
After it was incubated for 24 hours, NO synthesis in the
supernatant was measured by Griess reagent as described in
Material and Methods. Values represent mean+tstandard deviation
of three independent experiments (*P<0.005).
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Fig. 3. Inhibitory effect of Green Tea Cell Water on lip-
opolysaccharide (LPS), interferon-y (IFN-y)-induced prostaglandin
E, (PGE;) production in Raw 264.7 Cells. When Green Tea Cell
Water at different concentrations (50, 100, 200 . L/mL) added to
LPS (100 ng/mL), IFN-y (10 ng/mL)-activated Raw 264.7 Cells,
production of PGE; in the cells was measured. Supernatants were
then collected after 24 hours and PGE, concentration from
supernatants was measured by R&D system, Inc. The experiment
was performed as described in the menufacturer’s instruction (*P
<0.005).
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Fig. 4. Inhibitory effect of Green Tea Cell Water on lipopolysaccharide (LPS), interferon-y (IFN-y)-induced inducible nitric oxide synthase
(iNOS) and cyclooxygenase-2 (COX-2) expressions in Raw 264.7 Cells. Raw 264.7 Cells were treated with LPS (100 ng/mL), IFN-y (10
ng/mL) and defferent concentrations (50, 100, 200 «L/mL) of Green Tea Cell Water at the same times. (A) iNOS protein expression and
(B) COX-2 protein expression were determined using immunoblotting method. *P<0.05 represent significant difference compared to

LPS-treated group.
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Fig. 5. Inhibitory effect of Green Tea Cell Water on lip-
opolysaccharide (LPS), interferon-y (IFN-y)-induced phosphor-
ylation of inhibitory protein-«B @ (I«Ba) in Raw 264.7 Cells. Raw
264.7 Cells were pre-incubated for 10 minutes with indicated con-
centration of Green Tea Cell Water and activated for 15 minutes by
LPS (100 ng/mL) and IFN-» (10 ng/mL). Phosphorylation of 1B«
expression were determined using immunoblotting method. p-1«Ba
= phosphorylated | kBa. *P<0.05 represent significant difference
compared to LPS-treated group.
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