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—{ Abstract ) —

Objective : In this study, we effects of Liriope Platyphylla against LPS-induced inflammation was
mvestigated.

Methods : Cell viability was determined using the MTT assay. To identify expressions of COX-2
and INOS mRNA, RT-PCR|was performed. Assessment of PGE2 synthesis was performed using the
PGEZ immunoassay. Measur t of NO synthesis was performed using the NO detection.

Result : The MIT v revealed that Liriope Platyphylla exerted no significant cytotoxicity in
the microglial BV2 cells. ~-PCR analysis revealed that the mRNA levels of COX-2 and iNOS were
significantly decreased in 1PS- and 5 mg/m¢ Liriope Platyphylla treated group. From the PGE2
immunoassay and NO detedtion, PGE2 and NO synthesis was significantly suppressed in the LPS-
and 5 mg/mé Liriope Platyphylla treated group.

Conclusion : In these stiidy, Liriope Platyphylla was shown to suppress PGE2 and NO -production
by inhibiting LPS—stimulated enhancement of COX-2 enzyme activity and iNOS expression. It is very
possible that Liriope Platyphylla can offer a valuable mode of therapy for the treatment of brain
inflammatory diseases.

Key words * Liriope Mlatyphyla, lipopolysaccharide, prostaglandin Ep, nitric oxide, . inflammation,
inducible NOS
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I. Introduction

Brain 1

tion has been implicated In

the pathogenesis| of several neurodegenerative

disorders  incl
Parkinson’s di

ing  Alzheimer's  disease,

and ischemic brain injury.

Anti-inflammatory drugs reduce the risk and

progression of |

neuronal damage

Alzheimer's disease, and the
in  animal models of

Parkinson's disedse. Microglia are the major

inflammatory  ce

Is in the bran that are
1-3)

activated by brain injury .

Lipopolysaccha
of major cellular
in the pathogene

ride (LPS) initiates a number
responses that play vital roles
kis of inflammatory responses

including activation of inflammatory cells and
the production of cytokines and other

mediators. Prostj

Bglandin E2 (PGE2) is a key

inflarmmatory
arachidonic acid
two isoforms

iator that is converted from
v cyclooxygenase. There are
f cyclooxygenase: cycloo-

xygenase-1 (COX-1) and cyclooxyge-

ase-2
constitutively
physiologic

in response to

(COX-2).

While COX-1 is a
sed form in normal
s, COX-2 is expressed only
ammatory signals such as

cytokines and ﬁpe bacterial endotoxin, LPS.

COX-2 produces

a large amount of PGE2 and
4-5)

this induces inflapmati .

Nitric oxide
from L-arginine

NO), endogenously generated
by NO synthase (NOS), plays

an important rolé in the regulation of many
physiological pracesses. Several isoforms of

NOS exist and
major  classes:
endothelial NOS

these isoforms fall into three
inducible NOS  (iNOS),
(eNOS), and neuronal NOS

(iNOS). Of thgse, iNOS is an ‘important

enzyn%’ e involved
It was reported

(Je]lsn.
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in regulation of inflarmmation
that LPS up-regulates iNOS

ssion in macrophages® - and  microglial

—

Liriope Platyphylla(LP) has been widely
used for the treatment of wvarious diseases
such as a tonic, antitussive, and expectorant in
oriental medicine”.

In addition, LP has also been used for
diabetes and cardiovascular disease”. Active
components of [P has been identified as
homoisoflavonoids (pphiopogone, methylopiogo-
none, etc), sterols (B-sistosterol etc), and
steroidal glycosides (ruscogenin, ophicpogonin,
etC)Q—IO).

However, the effects of LP have not been
reported yet. In the present study, the effects
of LP against LPS-stimulated expressions of
COX-2 and iINOS in the mouse BV2 microglial
cells investigated  using  3-(45-
dimethylthiazol-2-y1)-2,5-diphenyltetrazolium
bromide (MTT) assay, reverse transcription—
polymerase chain reaction (RT-PCR), PGE2
immunoassay, and NO detection.

was

II. Material and Metjods

1. Cell culture

The mouse BVZ2 microglial cells were
cultured in Dulbecco’s Modified Eagle Medium
(DMEM; Gibco BRL, Grand Island, NY, USA)
supplemented with 10 % heat-inactivated fetal
bovine serum (FBS) at 37 C in 5 % CO; and
9% % O2 in a humidified cell incubator.

2. Preparation of Liriope_ Platyphylla

LP was obtained from the Oriental Medical
Hospital, *Semyung’ Uriivérsity“'and* " kindly
authentic -cated -by-professor- Kim Jeung—Beum.
Dept. of Oriental . Pathology, college of a
Oriental “Medicite; ' Semyung. University/: To

obtain ‘the water;extract of LP, 200 g of IP
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was added to disljll
was  performed by}
concentrated with a 5.‘

of the control group \
@ of the MTT labeling

h. Solubilization solutm
added to each well,
incubated for another 12

then measured with aj i

(Bio-Tek, Winooski, i
wavelength  of 59%ni
wavelength of 690nm.
was calculated as the|

, and extraction
ting at &0T,
evaporator and
powder, weighing

per the
order to determine
were treated with

e Incubated for 4
10040 was then

e absorbance was

Optical density (OD)

iffdrence between the

absorbance at the refa
that at the test wavele

wavelength and
Percent wiability

was calculated as (T D) of drug-treated
sample/control O.D.) x K.

4. BRNA isolation and RT-PCR

To identify expressi

01 COX-2 and iINOS

mRNA, RT-PCR was p
primer - sequences useﬂ_

ed, and the exact

designed ' according to J o ¢t al'’.
For mouse COX-2, th prifner sequences were
~TGCATGTGGCTG 1 TGTCAT CAA-3'

primer sequences were 5'-GTGTTCCACCAG
GAGATGTTG-3" (a 21-mer sense
oligonucleotide) and 5 -CTCCTG CCCACT
GAGTTCGIC-3' (a 2l-mer anti-sense
oligonucleotide). For cyclophilin, the internal
control used in the study, the primer sequences
were 5'-ACOCCACOGTGTTCTTC GAC-3’ (a
20-mer sense oligonucleotide starting at position
52) and 5'-CATTTGOCATGGACAA GATG-3' (a
20-mer anti-sense oligonucleotide starting at
position 332). The expected sizes of the PCR
products were 583 bp for COX~2 and 500 bp for
iNOS, and 299 bp for cyclophilin.

For COX-2 and iNOS, the PCR procedure
was carried out using a GeneAmp 9600 PCR
system (Perkin Elmer, Norwalk, CT, USA)
under the following conditions: an initial
denaturation at 4 T for 5 min, followed by
40 ani;aliﬂcatjon cycles, each consisting of
denaturation at 94 C for 30 sec, annealing at
58 C for 30 sec, and extension at 72 T for
30 sec, with an additional extension step at
the end of the procedure at 72 C for 5 min.
For cyclophilin, the PCR procedure was carried
out under identical conditions except that 25
amplification cycles were executed. The final
amount of RT-PCR product for each of the
mRNA species was calculated densitometrically
by using Molecular Analyst TM version 14.1
(Bio—Rad, Hercules, CA, USA).

5. Measurement of PGE2 synthesis

Assessment of PGE2 synthesis was
performed using a commercially available PGE2
competitive enzyme. .  immumoassay kit
(Amersham Pharmacia Biotech. Inc.). Cells were
lysed and cell lysates and standards were put
into . different wells on the goat: -anti-mouse
IgGcoated microtiter plate provided in the kit.
Mduse anti-PGE2 antibody ~  and

'peromdasé-conjugated PGF2 Wené added to
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each well, }
temperature
drained ang

e plate was incubated at room
i shook for 1 h. The wells were
thed, and 33’55~ tetramethyl-
benzidine/ |lhydfogen peroxide solution was
added. plate was incubated at room
temperature | wi | shaking, and the reaction was
“ min through the addition of

'to determine the effects of LP on
is,| the amount of nitrite in
b supernatant was  measured
rcially available NO  detection
kit (Intror% Biotech., Seoul, Korea). After
collection off 100u¢ of supematant, 50t of NI
buffer wasy dded to each well, and the plate
was mcuba gt room temperature for 10 min.
N2 buffer Was fthen added, and the plate was

incubated a rw@ temperature for 10 min. The
absorbance ‘ pf the content of each well was
measured 3 nm. The nitrite concentration

was calcul‘;

om a nitrite standard curve.

expressed as the mean =*
(SEM). The data were
way ANOVA followed by
test using SPSS. Difference
istically significant at p < 0.06.

II. Results

150

mg/m¢ for 24 h were 9918 + 1141 %, 10649 +
758 %, 10245 + 881 %, M11 + 1024 %, and
R4 + 854 % of the control value,
respectively. The MTT assay revealed that LP
exerted no significant cytotoxicity in the
microglial BV2 cells(Fig. 1).

Relative viability (econtrol)

s 10
G ions of Liriope platyphylla (mg/mi)

Fig. 1. Effects of Liriope Platyphylla(LP) on
viability in the BV2 microglial cell. Viability was
determined via 3- (4,5-dimethy! thiazot-2-yi)-2,
5-diphenylitetrazolium bromide (MTT) assay.

2. Effect of LP on mRBNA Expressions
of COX-2 and iNOS

RT-PCR analysis of the mRNA levels of
COX-2 and INOS was performed in order to
provide an estimate of the relative levels of
expressions of these genes. In the present
study, the mBRNA levels of COX-2 and INOS
in the control cells were used as a control
value 1.00. The level of COX-2 mRNA was
markedly increased to 1884 + 328 fo]lowmg
treatment with 5 pg/mé LPS for 24 h, while
decreased to 1764 + 258, 354 + 095, and 360
+ 084 in cells treated with LP at 1 mg/ml, 5
mg/ml, and acetylsalicylic acid (ASA) at a
concentration of 100 pg/mé, respectively. The
level of iNOS mRNA was: markedly- increased
to 1572 = 2.94 fallowing treatment with 5 ug/
mﬂLPSfor24h,Wlnledea‘easedt0124l
297, 328 £. 087%;and,304 +.-0.59 ..in . cells
txeatedmthIPatlmg/mR,Smg/me,andASA
at a oomermahon of 100 ﬂg/mf, respectively
(Fig. 2).
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Fig. 2. Reverg
expressions of \c.
were pre-freated
mé ||popolysacch '

(M) Marker. (A) ¢
ng/mé LP-treated g

From the/NO ¢ don assay, after 24 h of
I xamount of nitrite was
i+ 001 1M to 1552 + 397
Ed to 1447 + 282 UM

e transcription-polymerase chain reaction (RT-PCR) analysis of the mRNA
oxygenase—2 (COX-2) and inducible nitric oxide synthase (INOS). Cells
ith 1 mg/me LP, 5 mg/ml L P and 100 x&/mé ASA for 1 h followed by 5 ug/
(LPS) treatment for 24 h. Cyclophilin was used as the\ internal control.

Prostaglandin E; (pg/ml)

A B B o D E

Fig. 3. Measurement .of prostaglandin E2
(PGE2) in microglial BV2 cells. Cells were
pre—treated with 1 mg/m¢ {P, 5 mg/mé | P, and
100 mg/m? ASA for 1 h followed by 5 ug/mt
LPS treatment for 24 h. Cyclophilin was used
as the internal control.

* reprwentsp<005comparedtoﬂ1econu~ol #
represents p < 005 oompared to the LPS-treated
group. (A) Control. (B) LPS~treated group. (C) LPS-
andi 1 mg/m¢ LP-treated group. (D) LPS- and 5 mg/
mé - LP-treated - group. ; (E). LPS- and 100 :ug/mé

acetylsalicylic acid (ASA)-treated group.
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954 + 18

‘ and 804 * 152 UM by
treatment With | 1

mg/mé{ LP, 1 m¢/m¢ LP, and

100 pg/mé ASA| respectively(Fig. 4).
25 r
20
s
3 15
TR
z
5
)]
A B C D E
Fig. 4. Measyrement of Nitric oxide (NO) in
Bv2 microgl | cells. Cells were pre-treated wnth

I mg/mé LB} 5 |mg/m¢ LP, and 100 ug/mé ASA
for 1 h foligwed by 5 wg/me LPS treatment for

24 h. Cydpphiin was used as the internal
control. :

* representy] pf< 005 compared to the control. #
represents pw < P05 compared to the LPS-treated
group. (A) G . (B) LPS-treated group. (C) LPS-
and 1 mg/mé ‘ P-treated group. (D) LPS- and 5 mg/m{

(E) LPS- and 100 pug/mf

acewlsalicyliqg lacid] (ASA)-treated group.

IV. Discussion

Microgli macrophage-like cells of the
central nevous system (CNS), and they are
generally ||considered being immunologically
quiescent || u normal - conditions. The
activation |pf microglia that is induced by CNS
i infection is associated with
neurodegerierative disorders'™. Inflammation is

¢x | process ~ involving numerous
cellular and plasma origin, and
have elaborate and interrelated
NO are mvolved in  various
processes  including

152

Elevation of COX-2 activity is closely
associated with the ooccurrence of cancer,
arthnitis, and several types of
neurodegenerative | disorders. Specific COX-2
inhibitors can attenuate the svmptoms of
inflammation®”. |NO  exerts diverse and
multifunctional effects in the host cells. After
an exposure to endogenous and exogenous
stimulators such as LIPS and wviral infection,
iNOS is induced quantitatively in the various
cells, and it triggers several deleterious cellular
responses inducing inflammation, sepsis, and
stroke” . In addition, COX activity and the
subsequent production of PGEZ2 are closely
related to the émaaﬁon of NO radicals.
Salvemini et al*® reported that NO modulates
the activity of COX-2 in a cGMP-independent
manner, and NO}’plays a critical role in the
release of PGEZ by the direct activation of
COX-2. Inhibition on the INOS expression in
murine macrophages has been suggested as
another possible mechanism for the effects of
non-steroidal anti+inflammatory dmgm).

Herbs in the Liliaceae family have mostly
been used for increasing the health effects of
traditional medicine in Korea. Recently, Hur et
al? suggested that astroglial nerve growth
factor (NGF) enhanced by butanol fraction of
LP in a PKC-dependent pathway contributed
to the induction of neurite outgrowth of PCI12
cells. Liu et al'® suggested that ruscogenin
glycoside isolated from Liriope muscarl
possesses anti-inflammatory activity  through
protein  kinase C pathway. However, the
molecular ~ mechanisms * for = the  anti-
inflammatory effects of LP have not yet been
clarified.

, lnﬂlesesmdy,leasshowntosm&ss
PGE2 and NO pmducuon by mhibmng
LPS-stimuiated | enhancement _of = OOX-2
enzymaachwtyanleOSe)q)r&Slonmrrmse
BV2  microglial | cells, “The present - results
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suggest that LP
inflammatory and analgésic |effects probably by
suppressing COX-2 apd |iNOS expressions,
resulting in the inhibition |of PGE2 and NO
synthesis.

| exert its anti-

V. Conglusion

In this studv, the -offi of LP against
I PS-induced inflammaffion | was investigated.
From the these resul“, P was shown to
suppress prostaglandin \ synthesis and nitric
oxide production by inhibiting| the LPS-stimullated
enhancement of cyclooxggense-2 and inducible
nitric oxide synthase expriessign in BV2 microgial

It is very possible \}tha
valuable mode of the ‘ &
brain inflammatory ~ digez
LPS-induced PGE2 and |

IP can offer a
the treatment of
¢s by attenuating
O |synthesis.
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