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Abstract

Anti-Inflammatory Effect of Extracts from Ligustrum obtusifolium S. fruits in RAW 264.7
Macrophages

Ju-ho Moon * Heung Go * Seon-mi Shin - Ki-tae Kim

Dept. of Internal Medicine, College of Oriental Medicine, Se-Myung University

Objectives
This study was designed to investigate the anti-inflammatory effect of extracts from Ligustrum obtusifolium S.
fruits(LOF) in RAW 264.7 Macrophages stimulated with lipopolysaccharide(LPS).

Methods
We examined productions of nitric oxide(NO), reactive oxygen species(ROS), inducible isoforms of NO
synthase(iNOS), cyclooxygenase-2(COX-2) to investigate the anti-inflammatory effect of LOF extracts. In
addition, we measured generation of pro-inflammatory cytokines(TNF-Q., IL-6).

Results
Cell viability showed that LOF extracts had no cytotoxicity in Raw 264.7 cells.
The treatment with LOF extracts significantly decreased the generation of NO and pro-inflammatory
cytokines(TNF-, IL-6) in LPS-stimulated macrophage cells.
Furthermore LOF extracts inhibited intracellular ROS generation dose dependently and reduced the expression
of iNOS, COX-2 proteins.

Conclusions
These results showed that the LOF extracts had an anti-inflammatory effect on LPS-stimulated Raw 264.7 cells.

These findings provide scientific support for the use of this Ligustrum obtusifolium S. for inflammatory-related
diseases.
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1. 2

SAE ull(Ligustrum obtusifolium S. fraits. LOF)
= ZA]EE AH FAAAANA Y3k LPS from
Escherichia coli (serotype 0127:B8)+ Sigma Aldrich
(St. Louis, MO, USAAlA 79 A&k
Dulbecco’s modified eagle’s medium (DMEM), FBS,
HYAH, ~2EEnlo] & Hyclone (Logan, UT,
USA)ALO A, iNOS, COX-2, B-actin antibodies,
peroxidase-conjugated secondary antibodyt Santa
Cruz Biotechnology, Inc. (Santa Cruz, CA, USA)ol| 4]
TUSA T TNF- ¢ 9} IL-60] T SAHH S
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71(EYELA, Tokyo, Japan)o| A 40°CE &
FUAT L, FAAZR7

_:_4

](Samwon, Busan,
Korea) 2 FAAZS Y FFES AU & F25&
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3. M= H{e¥

DI A A RAW 264.7-& =M ZF-23Y(KCLB,
Seoul, Korea)ol A TY3te] 10% FBS7} H71E
DMEM(Dulbecco's modified Eagle's medium)oi] 4]
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24A 3t FRF WA AL, o] F LOF &S ok
& TERE HUIAY FEE0] e 43 sl LPs
(100 ng/mL)Z AF251ch 20417 59
A3 H ] NO, IL-6, TNF-¢ 9 5%

4. NE Y4Z =3

A AEHL 7]E9 3-(4,5-dimethylthiazol-2-
yD-2,5-diphenyltetrazolium bromide (MTT) reduc-
tion assay & =4 AT} Raw 264.72 96-well plate

o 5x10" cells/well EEZ B3 3 24A|7F E0} 1)
¥ % LOF 328 U ¥EE A7

40 nm=Z microplate reader°ﬂ
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M3EA(NO)2 £

Raw 264.75 96-well platec] 10’ cells/mL ¥ %=
BT F 2443 B¢ v e & LOF +%%% =8y
F FEE VAU FEE0] §le 43 stell LpS
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TNF-¢ ZH& %H HM% ?—%iﬂv}. e B

HAAEE RS SR, Tl W, o
oF BiA] 100 4LE 2 92 Griess reagent (0.1%
naphthylethylenediamine dihydrochloride and 1%
sulfanilamide in 5% phosphoric acid)@} 410] A S&
¢ AEAA ES0] FUTE 550 nmell A FF=

E 2393, NO” %5+ sodium nitrateS 0]-§
& 243 wAFANLE Agste] AP

6. TNF—¢, IL-6 &4

Raw 264.75 1717t %¢F LOF %%%(o.os, 0.1
and 0.2 mg/mL)Z A X g3} LPS (100 ng/mD)Z
4A17F, 18417 S3F A= 3 HH &Y 100 pL
= AASIY §4-94 HY
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§5 24 AN ES
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266 £33 9

3t} LOF 2= LPSE 20A1%F &3t A 2jgh
A ZE 37 °Coll A 308 &< DCFH-DAC
SAZ 1 F AEE A7HE PBSE 31 Aoj
PBSE ThA] FFAIF T ROSY XY $E+

% Al A47](BD FACSCalibur, USA)E B 3
I ATE =2A3 AAEY T} excitation= 488
nm, emissionS 525 nmE s}¢th BEEult A&
10,000 7H7F HFE A, FA = 2T gk vl
&2 Astd B §3EE ZA

3
T
T
£

ot Jo R

8. Western Blot

Raw 264.7 A A ZE chald B gs A A
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il 32 Bradford

44 Edsto] AAskAL,
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acrylamide gel2 22 9] 83]E(25-40 pg of pro-
tein)2 H2]3t¥ 3, PVDF membrane (Hybond
ECL, Amersham Biosciences, Germany) . 2 %t}
PVDF membrane> TBS-T §HojA 12} A
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Figure 1, Effects of LOF extracts on cytotoxicity in RAW 264.7 cells, LOF extracts were treated with various
concentrations in RAW 2647 cells for 24 h, Values are expressed as the mean * SD of

determinations made in triplicate experiments,
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Figure 2, Effects of LOF extracts on nitrite production in macrophage. RAW 264.7 (2x105 cell/48 well) were
incubated with medium alone or with LPS (100 ng/mL) in the presence, After cells were incubated
for 20 h, to quantify the level of nitrite in the medium, cultured medium was analyzed. Values are
expressed as the mean =+ SD of determinations made in triplicate experiments, ### p<0.001, versus
control group, * p¢0.05, ** p{0.01, *** p{0.001, versus LPS alone—treated group.
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Figure 3. Effects of LOF water extracts on IL—6(A) and TNF—a(B) production in RAW 264.7 cells stimulated
with LPS, Cells were pretreated with indicated concentrations of LOF water extracts for 1 h and
stimulated for 4 h with LPS (100 ng/mL) for TNF—a, 18 h with LPS for IL—6, Values are expressed
as the mean = SD of determinations made in triplicate experiments, ### p{0.001, versus control

p<0.001, versus LPS alone—treated group.
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Figure 4. Detection of the intracellular ROS generation in the RAW 264.7 cells by a flow cytometer. The water
extracts from LOF were treated with various concentrations in RAW 264.7 cells for 1 h prior to LPS(100
ng/mL) treatment for 20 h, (A) Control, (B) LPS, (C) LPS + 0.05 mg/mL, (D) LPS + 0.1 mg/mL,
(E) LPS + 0.2 mg/mL.
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Figure 5. Effect of LOH water extracts on the LPS—induced iNOS, COX—2 expressions, RAW 264.7 cells treated
with various concentrations of LOF for 1 h prior to the addition of LPS (100 ng/mL), and the cells

were further incubated for 20 h,
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