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Abstract

Lipopolysaccharide (LPS)-induced activation of murine RAW 264.7 cells results in the production of pro-inflammatory
cytokines including PGE,, IL-6, TNF-a, and IL-1[3. In this study, we investigated the anti-inflammatory effects
of the Olea europaea extract from Jeju island using LPS which induces an inflammatory response. To examine
the potential anti-inflammatory properties of the Olea europaea extract, we measured the amount of nitric oxide
(NO), prostaglandin E, (PGE;), tumor necrosis factor-alpha (TNF-q), interleukin-6 (IL-6), and IL-13 on RAW 264.7
cells after the Olea europaea extract treatment. The Olea europaea extracts showed higher anti-inflammatory activity
by inhibiting the production of PGE;, NO, TNF-q, IL-6, and IL-13 induced by LPS stimulation in RAW 264.7
cells. Also, Olea europaea extracts decreased mRNA expression of iNOS, and COX-2. There was no cytotoxicity
in the macrophage proliferation treated with the Olea europaea extract compared to the control in the LDH assay.
These results suggest that the Olea europaea extract may exert significant effects on inflammatory factors and
be a potential source as a new natural anti-inflammatory agent. Further investigations will focus on cell-based in
vitro assays and in chemically identifying the major active components mediating the anti-aging and anti-inflammation
responses.
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vanillic acid, p-coumaric acid, diosmetin, vanillin, rutin
(17-20), oleuropein, demethyloleuropein, oleuroside, verbascoside,
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Murine macrophage cell lineQ! RAW 264.7 cell&
American Type Culture Collection(ATCC, Manassas, VA,
USA)Z FE £ ol 10% fetal bovine serum(FBS)<}
100 units/mL penicillin-streptomycin®©] H-f-¥ Dulbecco’s
Modified Eagle Medium(DMEM, Gibco, Grand Island, NY,
USA) i & A}&-3ke] 37C, 5% CO, incubatoro] A 3%
Ao E A v AAsI
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LPS(1 pg/mL)E FA] A 2]3laL 24|13 Bt vl 3k ch
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cytotoxicity detection kit(Promega, Madison, W1, USA)E
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Western blot analysis
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buffer[1xRIPA(Upstate Cell Signaling Solution, Lake Placid,
NY, USA), 1 mM pheylmethylsulfonyl fluoride(PMSF), 1
mM NazVO,;, 1 mM NaF, 1 pg/mL aprotinin, 1 pg/mL
pepstain, and 1 pg/mL leupeptin]Z ©]-&-3ll 1413t B<F lysis
AR T 941 37-2](15,000 rpm, 15 min)3te] Tz 25l
Tk B2kt @A FEE bovine serum albumin(BSA)
£ XT°9=2 Bio-Rad protein assay regent(Bio-Rad
Laboratories, Inc., Hercules, CA, USA)E A}-&-3lo] % & &}
ot A aFek Tl S 10%2] polyacrylamaide gelol] #7]
93t Poly-vinylidene difluoride(PVDF) membrane
(Millipore, Billerica, MA, USA)°ll 200 mA, 2A]7F <t H o]
Al T o] Hold membraned 5% AR5 X
&+ 0.05% Tween20/Tris-buffered saline(0.05% T/TBS)°l 2
3L 7404 blocking A1X1 %, 12 A2} BEEAIZ T 12}
A W3- iNOS antibody(1:5,000, Calbiochem, San Diego,
CA, USA), COX-2 antibody(1:1,000, BD Biosciences
Pharmingen, San Diego, CA, USA), B-actin antibody
(1:10,000, Sigma-Aldrich, St. Louis, MO, USA)E ©]-&35}<]
4TAA 2477 WA 12 A whge]
membrane< 0.05% T-TBSE 1024 43] A% 3 v} 23}
}A| (Jackson ImmunoResearch, West Grove, PA, USA)S
1:5000 =& 1:10,0002.2 3|4 3te] F-olA] 1A]7F -
gt 5 0.05% T-TBSE 2024 33] Al Zatsich Thd
Enhanced chemiluminescance(ECL) WS o] 4310 imaging
densitometer(model GS-700, Bio-Rad Laboratories, Inc.)&
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Fig. 1. Inhibitory effects of Olea europaea extract on nitric oxide
production in RAW 264.7 cells.

The production of nitric oxide was assayed in the culture medium of cells stimulated
with LPS (1 pg/mL) for 24 h in the presence of Olea europaea extract (200, 400,
and 800 pg/ml). Cytotoxicity was determined by LDH assay.

Data represent the means=SD with three separate experiments. One-way ANOVA was
used for comparisons of multiple group means followed by t-test (significant as compared
to control. *p<0.05; **p<0.01).
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Fig. 2. Inhibitory effects of Olea europaea extract on PGE2
production in RAW 264.7cells.

The production of PGE; was assayed in the culture medium of cells stimulated with
LPS (1 pg/mL) for 24 h in the presence of Olea europaca extract (200, 400, and
800 pg/mL).

Data represent the means=SD with three separate experiments. One-way ANOVA was
used for comparisons of multiple group means followed by t-test (significant as compared
to control. *p<0.05; **p<0.01).
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Fig. 3. Inhibitory effects of Olea europaea extract on TNF-a
production in RAW 264.7 cells.

The production of TNF-a was assayed in the culture medium of cells stimulated with
LPS (1 pg/mL) for 24 h in the presence of Olea europaea extract (200, 400, and
800 ng/mL).

The data represent the means=SD with three separate experiments (significant as compared
to control. *p<0.03).
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Fig. 4. Inhibitory effects of Olea europaea extract on IL-6
production in RAW 264.7 cells.

The production of IL-13 was assayed in the culture medium of cells stimulated with
LPS (1 pg/mL) for 24 h in the presence of Olea europaca extract (200, 400, and
800 ug/mL).

The data represent the meanstSD with three separate experiments (Significant as compared
to control. *p<0.03).

9 %= ELISA kitE ©]-&3to] ARt S2]8 7 5.9
(2, 7HA)) F2E(200, 400, 800 pg/mL)¥}+ LPS(1 pg/mL)
2 A Agsta] 2447 wlekst & TNF-a9] A4 <A
22 gelg A3 LPS @ Aelwd Hlagls o 43t
7] FE2E BT =% ,]z_xq © Z TNF-a2] A4S 94|
A71E Aoz g er Ha FES 800 ngmLol|A]
=E o %% o] A &Ao] 33.6%, 7HA FEEC

AA| &/do] 305%= YEFSTHFg. 3). theo = IL-6 A4
A S-S =43 A, 162 BA Al A2 800
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pg/mLel| A A3} 712 5252 68.0%, 632%2] Aol |
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Fig. 5. Inhibitory effects of Olea europaea extract on IL-1B
production in RAW 264.7 cells.

The production of IL-13 was assayed in the culture medium of cells stimulated with
LPS (1 pgmL) for 24 h in the presence of Olea eurgpaea extract (200, 400, and
800 pgmL).

Data represent the meanstSD with three separate experiments. One-way ANOVA was
used for comparisons of multiple group means followed by t-test (significant as compared
to control. *p<0.05; **p<0.01).
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Fig. 6. Inhibitory effects of Olea europaea extract on the protein
level of iNOS and COX-2 expression in LPS-stimulated RAW 264.7
cells.

Cells (1.0x10° cells/mL) were pre-incubated for 18 h, and then treated with LPS (1
ng/mL) and Sample for 24 h. The protein levels of iNOS, COX-2 were analyzed by
Western blot.
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