Fae) ot 514
an Obstet Gynecol

o ghghul
J Kore
VOL.26 NO.4 : 066-081 (2013)

X~
ol g
mﬁ}
=

PS2 593 RAW 264.7 celly 3 Zo) v) 3= o3

0x
ban]
o
Jo
EJ
ro

O IHCH

o

ro
10
=
=
o
on
I

0
re
&
o
S
S

P OIS DAL, 2OLE NS T
on?

| ABSTRACT |

Anti-Inflammatory Effect of Ligustri Lucidi Fructus Water Extract
in RAW 264.7 Cells Induced by LPS

. Yong-Hyun Lee!, Eun-Mee Lim?
Dept of Gynecology, College of Oriental Medicine, Sang-Ji University
2Dept. of Gynecology, College of Oriental Medicine, Ga-Chon University

Purpose: This study was carried out to investigate the anti-inflammatory effects
of Ligustri Lucidi Fructus water extract (LF) in the lipopolysaccharide (LPS)-induced
mouse macrophages RAW 2064.7 cell.

Methods: Ligustri Lucidi Fructus was extracted with distilled water (2,000 ml)
for 2 hours. In order to evaluate cytotoxicity of LF, 3-(4,5-dimethylthiazol-2-yl)
-2.5-diphenyltetrazolium bromide (MTT) assay was performed. To investigate
anti-inflammatory effects of LF, the concentration of nitric oxide (NO) was measured
with NO assay, cytokine was measured by Bio-Plex cytokine assay, and intracellular
calcium (Ca) was measured with Fluo-4 Ca assay in RAW 264.7 cell. And when p-value
is below 0.05, it is judged to have the significant difference statistically (P<0.05).

Results:

1. LF showed no cytotoxicity.

2. LF inhibited significantly the production of NO at the concentration of 25,
50 and 100 pg/ml.

3. LF inhibited significantly the production of interleukin (IL)-4, macrophage
inflammatory protein (MIP)-1a, granulocyte colony stimulating factor (G-CSF)
at the concentration of 25, 50, 100 and 200 ug/ml.

4. LF inhibited significantly the production of granulocyte macrophage-colony stimulating
factor (GM-CSF), vascular endothelial growth factor (VEGF) at the concentration
of 50, 100 and 200 pg/ml, the interferon (IFN)-y at 25, 50 and 100 pg/ml respectively.

5. LF inhibited significantly the production of IL-13 at the concentration of 50
and 200 pg/ml, the IL-5 at 25 and 100 pg/ml, the IL-12p70, MIP-18 at 50 and
100 pg/ml, the regulated on activation, normal T cell expressed and secrete d
(RANTES) at 100 and 200 pg/ml respectively.

6. LF inhibited significantly the production of IL-10, interferon gamma-induced
protein (IP)-10 at the concentration of 200 pg/ml.

7. LF inhibited significantly the production of intracellular Ca at the concentration
of 25, 50, 100 and 200 pg/ml.

Conclusions: These results suggest that LF has anti-inflammatory effect and
immuno-modulating activity.
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2) Cell lines

A& AFEE Al E+E= mouse macrophage
RAW 264.7 cell lineez = AxF &
8) (KCLB, Korea)oll Al F3)3+4t}.

3) Alek 2 717]

(1) Al oF

2 AyS $slA 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
Ca assay kit(Molecular Probes, USA),
NO assay kit(Sigma, USA), Bio-Plex
cytokine assay kit(Panomics, USA) &
o] AH&-= %t

(2) 71 7]

2 Ao AL-3 7]7]E=  centrifuge
(Hanil, Korea), COz incubator(NUAIRE,
USA), rotary vacuum evaporator(Eyela,
Japan), air compressor(Tamiya, Japan),
homogenizer(O-mni, USA), research microscope
(Olympus, Japan), fume hood(Hanil,
Korea), clean bench(Jeio thec, Korea),
ultrasonic cleaner(Branson, USA), deep
freezer(Ilshin Lab Co, Korea), microplate
reader(Bio-Rad, USA), thermo aluminum
bath(Fine PCR, USA), vortex mixer
(Vision Scientific Co, Korea), water
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2. LPSZ f#d NO 449 w3
LF&= NO AA<= 25 50. 100 pg/ml
Tl frelstA Ak (Fig. 2).

3. LPS=
1) IL-4
LF+ IL-4 A4S 25 ng/ml o]4e =

€ T=oA FosA A sk (Fig. 3).
2) MIP-la
LF+= MIP-la 445 25 pg/ml ©] 49

B wxAA frefstA AAlska(Fig. 4).
3) G-CSF
LFE G-CSF A= 25 ng/ml o]4e] =

443 cytokine AAI 2] W3}
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Fig. 1. Effect of LF on Cell Viability in
RAW 264.7 Cell.

LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Cells were incubated with LF at the concentration
of 25, 50, 100, 200 pg/ml for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* . represents P<0.01 compared to the normal.

125+

NO production
(% of control)

Nor Con 25 50 100 200
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LPS (1 4g/me)
Fig. 2. Effect of LF on NO Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.
Results are represented as mean+SD of three
independent experiments.
* : represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.

70



J Korean Obstet Gynecol Vol.26 No.4 November 2013

15.0+
12.54

10.04

(pgimL)
g

5.04

IL-4 production

Nor Con 25 50 100 200

LF Concentration (#g/me)

LPS (1 xgime)

Fig. 3. Effect of LF on IL-4 Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean*SD of three
independent experiments.

*  represents P<0.05 compared to the normal.
¥ : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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Fig. 4. Effect of LF on MIP-1la Production
of RAW 264.7 Cell Treated with LPS.
LF @ Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 pg/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.
Results are represented as mean*SD of three
independent experiments.
* . represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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Fig. 5. Effect of LF on G-CSF Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.

4) GM-CSF

LFE GM-CSF #A< 50 pg/ml ©] A
o BE FxA foFA AAEE
(Fig. 6).

5 VEGF

LFE VEGF A4S 50 pg/ml o] AHe]
EE =AM foshAl dAIEATH(Fig. 7).

6) IFN-y

LFE IFN-y A4S 25, 50, 100 pg/ml
o] FxAA F3HA JA Ao (Fig. 8).

7) IL-1B

LFE IL-18 A4S 50, 200 pg/mle
oA Fo3A A s (Fig. 9).
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Fig. 6. Effect of LF on GM-CSF Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 pg/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml

for 24 hrs.

Results are represented as mean*SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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Fig. 7. Effect of LF on VEGF Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean=SD of three
independent experiments.

* . represents P<0.05 compared to the normal.

+ : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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Fig. 8. Effect of LF on IFN-y Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
t . represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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Fig. 9. Effect of LF on IL-1B8 Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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8) IL-5

LF& IL-5 A4+ 25, 100 pg/mle &
oA FofstA HA sk = (Fig. 10).

9) IL-12p70

LF+ IL-12p70 A4 < 50, 200 pg/ml
o] FEeA FstA AAletsd(Fig. 11).

10) MIP-1B

LF+= MIP-1B A4 50. 100 pg/ml
o] FEeA FestA AAlstd(Fig. 12).

11) RANTES

LF+= RANTES 442 100, 200 pg/ml
o] FEeA FestA AAlstd(Fig. 13).
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Fig. 10. Effect of LF on IL-5 Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean=SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
+ : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.

20+

=y
(4]
L

IL-12p70 production
(pg/mL)
¢ 8

Nor Con 25 50 100 200

LF Concentration (#g/me)

LPS (1 £gime)

Fig. 11. Effect of LF on IL-12p70 Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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Fig. 12. Effect of LF on MIP-18 Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* . represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.
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(pgiml)

RANTES production

Nor Gon 25 50 100 200

LF Concentration (#g/mE)

LPS (1 meime)

Fig. 13. Effect of LF on RANTES Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 pg/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 ng/ml
for 24 hrs.

Results are represented as mean*SD of three
independent experiments.

* : represents P<0.05 compared to the normal.
* : represents P<0.05 compared to the control.
¥ : represents P<0.01 compared to the control.

12) 1L-10

LF+ IL-10 ;A< 200 ng/mle] 5=
X f8tA A s (Fig. 14).

13) IP-10

LF+E IP-10 ;A< 200 ng/mle] 5=
A f8tA A s (Fig. 15).

1500+
1250+

1000+

500+

IL-10 production
(pgimL)
b |
E

250+

o

¥ T T T T
Nor Con 25 50 100 200

LF Concentration (#g/mt)
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Fig. 14. Effect of LF on IL-10 Production
of RAW 264.7 Cell Treated with LPS.

LF : Ligustri Lucidi Fructus water extract

Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25, 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* : represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.

IP-10 production

Nor Con 25 50 100 200

LF Concentration (zg/mZ)

LPS (1 pime)

Fig. 15. Effect of LF on IP-10 Production
of RAW 264.7 Cell Treated with LPS.
LF : Ligustri Lucidi Fructus water extract
Nor : Normal. Treated with media only.
Con : Control. Treated with LPS (1 ug/ml) only.
LPS-induced Cells were incubated with LF at
the concentration of 25. 50, 100, 200 pg/ml
for 24 hrs.

Results are represented as mean+SD of three
independent experiments.

* ¢ represents P<0.05 compared to the normal.
t : represents P<0.05 compared to the control.

4. LPS2 23" A=EZW Ca AAY
W 3}

LFE= A=W Ca A4S 25 ug/ml ©]
Ao BE FEoAM FosA oAlste

oH(Fig. 16).
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