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Microglia are central nervous system (CNS)-resident professional macrophages that function as the
principal immune cells responding to pathological stimulations in the CNS. Activation of microglia,
induced by various pathogens, protects neurons and maintains homeostasis in the CNS, but severe
activation causes inflammatory responses secreting various neurotoxic molecules such as nitric oxide
(NO), prostaglandin E; (PGE) and pro-inflammatory cytokines. Allium fistulosum, a member of the
onion family, is mainly cultivated for consumption, as well as medicinal use in Oriental medicine. It
has been reported that A. fistulosum has various biological effects such as anti-oxidant, anti-platelet
aggregation, anti-fungus and anti-cholesterol synthesis, however there has been no research about
the anti-inflammatory effects of A. fistulosum extracts. In this study, it was undertaken to explore the
functions of A. fistulosum as a suppressor of neuronal inflammation by using BV2 microglia cells. As
a result, it was found that four kinds of extracts of A. fistulosum effectively reduced the expressions of
inducible NO synthase (INOS) and cyclooxygenase-2 (COX-2) at both mRNA and protein levels, and
also attenuated pro-inflammatory cytokines such as tumor necrosis alpha (TNF-a), interleukin-18 (IL-1
B) and interleukin-6 (IL-6) at the mRNA level in BV2 stimulated by lipopolysaccharide (LPS). In addi-
tion, the extracts of A. fistulosum attenuated the release of NO markedly, as well as resulting in slight
decreases of TNF-a and IL-6 production, the effects of which were most significant when treated with
ethyl alcohol extract from the whole A fisfulosum In conclusion, the data indicated that the anti-in-
flammatory actions of A. fistulosum against BV2 microglia cells is through the down-regulation of
iNOS, COX2 and pro-inflammatory cytokines such as TNF-a and IL-6, and these effects are expected
to help in the protection of nerve tissues by suppressions of neuronal inflammation in various neuro-
degenerative diseases.
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Table 1. Sequence of primers used for RT-PCR

Journal of Lite Science 2011, Vol. 21. No. 6 797

oM FAstA

A‘I|;‘T‘; HHot
B 49 AL BV2 AEE AA st o) ziojst et
WHZHE A FHel, DMEM HjA ol 10% FBS9} 1% pen-

icillin-streptomycing #7}8}e] 37°C, 5% CO, 224 vl %

Stk BE AYold BV2 AEE I 3} F582 42
1A17E A8 $k & LPS (500 ng/ml)E A 2|3ho] 2447t v &
saiet.

MTT assayof 2t M=Z=d ZAt

AE ) %FE 6 well plated] BV2 A ZZ 6x10° cells/well &
w2aho] AT AN T, 5 AA D% 35 (water
extract from the whole A fistulasum WEWA), 3} 4] o gh-&
5% & (ethanol extract from the whole A. fistulasum EEWA),
I} 3g] g4 FEE(water extract from the root of A fistulo-
sum, WERA) 9 3} 2] o] g& 3= (ethanol extract from
the root of A fistulosum, EERA)S 247t s =WHE 1A 7F A A
o F LPST FAustel UAZ WARET 2 F AT
A A38}L, tetrazolium bromide salt (MTT)E 0.5 mg/ml
2 A8t well B 1 ml¥ 583Uk 2413t v §
B& A A3 dimethylsulfoxide (DMSO)E formazin<
25 838)A1A 96 well plated] 200 ¥ &3 t ELISA
reader (Molecular Devices, Sunnyvale, CA, USA)Z §3 T &
25350,

RT-PCROi| 2[5t mRNA2| 24

719 T 2AM wjdd AES EobA TRIzol re-
agent (Invitrogen Co., Carlsbad, CA, USA)9ll lysis Al A total
RNAES sta, AFS Ea) o RNAE ZFH|3 &
iNOS, COX-2, TNE-q, IL-1B3, IL-6 2 glyceraldhyde-3-phos-
phate dehydrogenase (GAPDH)S| primer, DEPC water,
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Gene name Sequence

INOS Sense 5-AAG-CAC-ATG-CAG-AAT-GAG-TAC-CG-3'
Antisense 5-GTG-GGA-CAG-CTT-CTG-GTC-GAT-¥

COX2 Sense 5-GGA-GAG-ACT-ATC-AAG-ATA-GTG-ATC-3’
Antisense 5-ATG-GTC-AGT-AGA-CTT-TTA-CGA-CTA-3

TNF-a Sense 5-CCC-CTC-AGC-AAA-CCA-CCA-AGT-¥
Antisense 5-CTT-GGG-CAG-ATT-GAC-CTC-AGC-3

IL1p Sense 5-AAT-CTC-ACA-GCA-GCA-CAT-CAA-Y
Antisense 5-AGC-CCA-TAC-TTT-AGG-AAG-ACA-3’

L6 Sense 5-GGA-GGC-TTA-ATT-ACA-CAT-GTT-3
Antisense 5-TGA-TTT-CAA-GAT-GAA-TTG-GAT-¥
GAPDH Sense 5-ACC-ACA-GTC-CAT-GCC-ATC-AC-3

Antisense

5-TCC-ACC-ACC-CTG-TTG-CTG-TA-3’
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Fig. 1. Effects of A. fistulasum extracts and LPS on the cell viability in BV2 microglia cells. BV2 cells (6x10° cells/well) were seeded
in 6 well plates and stabilized for 24 hr. (A) The cells were treated with the various concentrations of A. fisfulosum extracts
(water extract from the whole A. fistulosum WEWA; ethanol extract from the whole A fistulosum EEWA; water extract
from the root of A fistulosum WERA; ethanol extract from the root of A. fistulosum EERA) for 24 hr. The concentrations
of #1, #2, #3, #4 and #5 indicate 50 pg/ml, 150 pg/ml, 250 pg/ml, 500 pg/ml and 1 mg/ml, respectedly, in the cases
of WEWA, EEWA and WERA, while 10 ug/ml, 20 pg/ml, 40 pg/ml, 100 pg/ml and 500 pg/ml in the case of EERA. (B)
The cells were pre-treated with the various concentrations of WEWA, EEWA, WERA and EERA for 1 hr and then treated
with LPS (500 ng/ml) for 24 hr. The concentrations of #1, #2 and #3 indicate 50 pg/ml, 150 pg/ml and 250 ug/ml, respectedly,
in the cases of WEWA, EEWA and WERA, while 10 ug/ml, 20 pg/ml and 40 pg/ml in the case of EERA. The rates of
cell viability were measured by MTT assay. The data shown are means*SD of three independent experiments.
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Fig. 2. Effects of A. fistulosum extracts on the levels of iNOS and COX-2 mRNA in LPS-stimulated BV2 microglia cells. BV2 cells
were seeded in 6 well plates at a density of 5x10° cells/well and stabilized for 24 hr. The cells were pre-treated with the
various concentrations of A. fistulosum extracts (A, WEWA; B, EEWA; C, WERA and D, EERA) for 1 hr and then treated
with LPS (500 ng/ml) for 24 hr. Total RNA was prepared for the RT-PCR analysis of iNOS and COX-2 genes. GAPDH

was used as a loading control.
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Fig. 3. Effects of A. fistulosum extracts on the levels of iNOS and COX-2 protein in LPS-stimulated BV2 microglia cells. The cells
grown under the same conditions as Fig. 2 were lysed and the cellular proteins were then separated by electrophoresis
on SDS-polyacrylamide gels, and transferred onto nitrocellulose membranes. The membranes were probed with the indicated
antibodies and the proteins were visualized using an ECL detection system. Actin was used as an internal control.
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Fig. 4. Effects of A. fistulosum extracts on LPS-induced NO gen-
eration in BV2 microglia cells. BV2 cells were seeded in
6 well plates at a density of 5x10° cells/well for 24 hr.
The cells were pre-treated with the various concen-
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were determined by Griess assay and a standard curve
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*<0.01 and #2<0.05 are significantly different from the
value in cells treated with LPS in the absence of A. fistulo-
sum extracts, respectively.
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Fig. 5. Effects of A. fistulosum extracts on the expression of pro-inflammatory cytokines in LPS-stimulated BV2 microglia cells. BV2
cells were seeded in 6 well plates at a density of 5x10° cells/well for 24 hr. The cells were pre-treated with the various
concentrations of A. fistulosum extracts for 1 hr and then treated with LPS (500 ng/ml) for 24 h. Total RNAs were isolated
and reverse-transcribed. The resulting cDNAs were subjected to PCR with the indicated primers and the reaction products
were subjected to electrophoresis in a 1% agarose gel and visualized by EtBr staining. GAPDH was used as an internal

control.
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Fig. 6. Effects of A. fistulosum extracts on TNF-a and IL-6 generation in LPS-stimulated BV2 microglia cells. BV2 cells were seeded
in 6 well plates at a density of 5x10° cells/well for 24 hr. The cells were pre-treated with the various concentrations of
A. fistulosum extracts for 1 hr and then treated with LPS (500 ng/ml) for 24 hr. The amounts of TNF-a (A) and IL-6 (B)
were determined according to the manufactural’s instruction of Fluorokine MAP Mouse TNF-a and IL-6 kits. The data shown
are means+SD of three independent experiments. #p<0.05 is significantly different from the value in cells treated with LPS

in the absence of A. fistulosum extracts.
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