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ABSTRACT The present study examined the anti-inflammatory and anti-oxidative effects of Pinus koraiensis (PK)
cone shell extracts in vitro. Anti-inflammatory and anti-oxidative effects of PK cone shell extracted with hot water,
20% ethanol (EtOH), or 50% EtOH were examined using 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) (ABTS)
radical scavenging assay, superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) activites,

as well as nitric oxide (NO) and anti-inflammatory cytokine measurements. The

20% EtOH extract of the PK cone

shell decreased the NO and inflammatory cytokines secretion, and increased the ABTS radical scavenging, SOD, CAT,
and GPx activities. This indicates that the 20% EtOH extract of the PK cone shell would be helpful in inflammation
and oxidation systems. Therefore, the 20% EtOH extract of PK cone shell has great potential as a useful health food.

Key words: ABTS radical scavenging, oxidant enzyme, nitric oxide, anti-inflammatory cytokines
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RAW264.7 A3+ ATCC(Walkersville, MD, USA)el| 4]
TdEeko, High-glucose Dulbecco’s modified Eagle’s
medium(DMEM; HyClone Laboratories, Logan, UT,
USA)9l 10% fetal bovine serum(HyClone Laboratories),
2 mmol/L glutamine(HyClone Laboratories), sodium
pyruvate(HyClone Laboratories), 100 mg/mL penicillin-
streptomycin(HyClone Laboratories)S 33sle] 37°C,
5% COg0ll A wlFste] Ak-gst3Att.

ABTS assay gtsls

7.4 mM 2,2'-azino-bis(3-ethylbenzothiazoline-6-
sulphonic acid)(ABTS)¢} 2.6 mM potassium persulfate
& E¢3te] ABTS solutiong AlZske] A&-slch 3ty
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Superoxide dismutase(SOD), catalase(CAT), glutathione
peroxidase(GPx) &Atgl A =X
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ing 319 aL, 3] FEEES 470, 1, 5, 10 ng/mlLe] %

2 B33}4] incubatoro 4] overnight A Z . Ice—-cold 0.1
M Tris/HCI, pH 7.4 containing 0.5% Triton X-100, 5
mM B-ME, 0.1 mg/mL phenylmethylsulfonyl! fluoride&
o] &3] MEE lysis 3to] A3S 18313t} Superoxide
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Peroxidase Activity Assay Protocolol] we} 23S 73]
3t} &3 % 340 nmoll A ELISA reader(VERSAMACSL-
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RAW cellS 96-well plated] 7+ welld 1x10° cells/
well¥ B339k A N FZE S E lipopolysaccharide
(LPS, Sigma-Aldrich Co.)& 7} 5 pg/mL= A #]3ke] 244]
b & AFdS o] g3 interleukin(IL)-18, IL-6, tumor
necrosis factor(TNF)-a Duoset ELISA kit(R&D Systems,
Inc., Minneapolis, MN, USA)& A}-&3}¢] ELISA reader

(VERSAMAXSL-20, Molecular Devices)Z 650 nmol 4]
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Fig. 1. Effect of Pinus koraiensis (PK) cone peel extracts on ABTS radical scavenging activity. Vitamin C, treated vitamin C;
Hot water, PK cone peel hot water extract; 20% EtOH, PK cone peel 20% EtOH extract; 50% EtOH, PK cone peel 50% EtOH
extract. ABTS radical scavenging activity was measured by ELISA reader. All data are meantstandard deviation (SD), each was
performed in triplicate (n=3). Statistical analyses were performed by Duncan’s multiple range tests after one-way ANOVA using
SPSS software. Differences were considered statistically significant at P<0.05.
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Fig. 2. Effect of Pinus koraiensis (PK) cone peel extracts on SOD activity in RAW cell. Cell, cell only; Hot water, PK cone peel
hot water extract; 20% EtOH, PK cone peel 20% EtOH extract; 50% EtOH, PK cone peel 50% EtOH extract. RAW cell (1 X10°
cells/well) were incubated with various concentration (1, 5, 10 pg/mL). After 24 h of culture, SOD activity was measured by ELISA
reader. All data are meantstandard deviation (SD), each was performed in triplicate (n=3). Statistical analyses were performed
by Duncan’s multiple range tests after one-way ANOVA using SPSS software. Differences were considered statistically significant
at P<0.05.
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Fig. 3. Effect of Pinus koraiensis (PK) cone peel extracts on CAT activity in RAW cell. Cell, cell only; Hot water, PK cone peel
hot water extract; 20% EtOH, PK cone peel 20% EtOH extract; 50% EtOH, PK cone peel 50% EtOH extract. RAW cell (1 X 10°
cells/well) were incubated with various concentration (1, 5, 10 pg/mL). After 24 h of culture, CAT activity was measured by ELISA
reader. All data are meantstandard deviation (SD), each was performed in triplicate (n=3). Statistical analyses were performed
by Duncan’s multiple range tests after one-way ANOVA using SPSS software. Differences were considered statistically significant
at P<0.05.
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Fig. 4. Effect of Pinus koraiensis (PK) cone peel extracts on GPx activity in RAW cell. Cell, cell only; Hot water, PK cone peel
hot water extract; 20% EtOH, PK cone peel 20% EtOH extract; 50% EtOH, PK cone peel 50% EtOH extract. RAW cell (1 X 10°
cells/well) were incubated with various concentration (1, 5, 10 pg/mL). After 24 h of culture, GPx activity was measured by ELISA
reader. All data are meantstandard deviation (SD), each was performed in triplicate (n=3). Statistical analyses were performed
by Duncan’s multiple range tests after one-way ANOVA using SPSS software. Differences were considered statistically significant
at P<0.05.
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Fig. 5. Effect of Pinus koraiensis (PK) cone peel extracts on nitric oxide (NO) production in lipopolysaccharide (LPS)-stimulated
RAW cell. Cell, cell only; LPS, LPS only; Hot water, PK cone peel hot water extract; 20% EtOH, PK cone peel 20% EtOH extract;
50% EtOH, PK cone peel 50% EtOH extract. RAW cell (1 X 10° cells/well) were incubated with various concentration (1, 5, 10
pg/mL) with LPS (5 pg/mL). After 24 h of culture, NO release was measured by ELISA reader. All data are mean+standard deviation
(SD), each was performed in triplicate (n=3). Statistical analyses were performed by Duncan’s multiple range tests after one-way
ANOVA using SPSS software. Differences were considered statistically significant at P<0.05.
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Fig. 6. Effect of Pinus koraiensis (PK) cone peel extracts on nitric oxide (NO) production in lipopolysaccharide (LPS)-stimulated
RAW cell. (A) TNF-a, (B) IL-1B, (C) IL-6. Cell, cell only; LPS, LPS only; Hot water, PK cone peel hot water extract; 20% EtOH,
PK cone peel 20% EtOH extract; 50% EtOH, PK cone peel 50% EtOH extract. RAW cell (1 X 10° cells/well) were incubated with
various concentration (1, 5, 10 pg/mL) with LPS (5 pug/mL). After 24 h of culture, NO release was measured by ELISA reader.
All data are meantstandard deviation (SD), each was performed in triplicate (n=3). Statistical analyses were performed by Duncan’s
multiple range tests after one-way ANOVA using SPSS software. Differences were considered statistically significant at P<0.05.
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