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ABSTRACT

Nitric Oxide Production in Brain Microglial Cells by

Taraxacum officinale

Im Mi-yang. Moon Seok-~jae .
* . Dept. of Internal Medicine, College of Oriental

Medicine,Wonkwang University

Nitric oxide (NO) is now recognized as a mediator of several biological and
immunological functions, but unlike classical neurotransmitters, NO simply diffuse of the
postsynaptic cells and around affecting cells. Taraxacum officinale (Compositae) has
been used for maintenance of vitality, and they still occupy an important place in the
traditional Korean medicine, We have examined that the effect of Taraxacum officinale

water extract on NO synthesis in microglial cells of murine's brain, using the Griess
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method. And this study was evident that Taraxacum officinale did not induce NO
production without recombinant interferon gamma (rIFN-7y), whereas Taraxacum
officinale (10—1000 g/ml) with rIFN—7 effectively produced NO in microglial cells of
brain. As result, NO production in microglial cells increased most significantly in dose of
100 g/ml of the Taraxacum officinale and the production of NO was dependent on the
dose of Taraxacum officinale. NG—monomethyl-L—arginine, competitive inhibitor of NO
synthase, reduced the NO production by Taraxacum officinale stimulation with rIFN—7
in microglial cells of murine. The effect of Taraxacum officinale was mainly dependent
on Taraxacum officinale—induced tumor necrosis factor— secretion. Conclusively, this
study suggested that Taraxacum officinale stimulate NO production at microglial cells in
brain, which may be an important factor for mediating immune and neuroendocrinologic
regulation in nervous system.

Key Words : Taraxacum officinale, Nitric oxide (NO), Microglial cells.
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1. M=
¥ ATl AREE HFHE AT AEHE 7

alrIFN-7; 1 %X 105 U/mbh & Zmapeizt
ot TNF-a¢; 1 X 105U/ml)E Genzyme
(Miichen, Germany), Dulbecco’'s Modified

Eagle's Medium (DMEM),
salt solution(HBSS)2 Life Tech -nologies,
fetal bovine serum(FBS) Gibco BRL,
NG—monomethyl—L~arginine(NGMMA) & C -
biochem(Sandiegi CAYAIEE ZZ779Ys e
AHESIITh AR S AF gty o) gt
74138t %‘%45’—} g7 5AITHERE Rl B
o st FEARE 4Co) RH3S
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Hank's balanced

H5&% C57BL/6
3 AHFE HAEEEE

2~-5%0] Azt

N(Bb)7ﬂ°l oAl 6-8%F
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3 A7 HHE o] g3t

3. X9 AWME HiQS

B He] ARME 1S Fontana =P

o] woz uioksigivt. AF 2-5UA HE= A
7] AHE AT FIAMA ZAT F HE FE3)
o —‘ﬂlioi wrkste) A it Eelw
AEXEL 20% FBSE #33 DMEM wljokelof x4
B%"]’J F 27 100 mm #HEz] HAd BFa)
o 5% COu, 37C H&7IolA 1445t siokst
ek wjeF 5dA, 1048l Zhz; A) wjkde =

At wiek 14dAolA #Ezr] wjkdA siot
of FAde] uigE DF ARHEE 0.25%
trypsin—0.05% EDTAZE =glsle] &gz &
T8k 4 well vk $AH AXY +
=1 welld 5 x 107 HEE #3851 TA
5% COz 37C ®ig7IulolA 24417 Hjokdt &

A ujgFaor wAHSEY wjgFEe] FAE uok

£E 43 Agasith

4. BARS Mz

4 well ko) AWM ujokHe] JFN-»
(5U/mD), #HA%K FHAE Hrtsled oha] 48417
A& dloksiglch. HAKS Arlete BE A4
Z& rIFN- 7 & 6A17H5 AX AT T o
& ADAE djeFde] Hrt 12:1%% mAKY 5
& 1-1000 ug/ml Agsnk. N0 A4
g A ARE B Y8l NGMMAZ
Hrlste -%oﬂ wlFAlEe]  rIFN-y 9}
NGMMAE 6X7H5% A MA5ed oy
NGMMAE 7}7} o] 322 A HARE #HL

%g 2o Pioe s

AH HY ADMEZAAN FAE N0 ¥+ 48
AlZE dliek $ djckde] ZHE NOS ARE,
NO2— (nitrite) 55 & Griess B¢ 02 AZFs9
o). BFHE 100 we) gkt F8k9
Griess regent(0.1% naphthyl—ethylene dia -
minedihydrochloride) 9+ 1% sulfanilamide (5%
concentrated phosphoric acide] %17)E Alo]
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9 &4 l‘—‘— 5 uMo)dl ol rIFN-y & H7}
& 2% 134 M NOZF A4S 2m 4
AR °ﬂ WA 7 Aol NOJ &3
e 5uMeldtE et W rIFN-y o #a

%2 7 AEIsle W NOSl A Fe] dA3
< FE3UAt(Table 1).

Table |—-NO production by Taraxacum officinale in microglial
cells

NO2- production

Treatment IFN~

reatmen r y M)

- <5
None (Saline)
+ 1314
- <5
Taraxacum officinale

+ 52+7#

Microglial cells (5x10° cells/well) were cultured with either
in medium alone or in medium containing rIFN-7 (5 U/ml).
These cells were then treated with Taraxacum officinale (100
pg/ml), and cultured for 48 hr and NO release was measured
by the method of Griess (nitrite). Values are means = SD of
three independent P < 001, Significantly
different from the control group.

experiments.

EilﬁN?kzﬂﬂﬂquqﬂqﬂng]
7 2EAENNE HAE S5 gt g=H §
g vl NO *g*é%*—ﬁ— 100 pg/mi2) &3
Al 7V wo]l F7FsE o 1 pg/miolsle
A= NO 449 ol F7hehAl yskn 1000
pg/mle] g3 M= 100 [U/mlel v)8] 27k &
< %9 NO &3AE JePid(Fig. 1). 281
WAEE A7lsle 2S¢ L2IME ooy
rIEN-7 o] AXA 7|7+ 6A13be] 7H3 HAE )
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Fig. 1.  Effect of Taraxacum officinale on NO production in

rIFN-y —treated microglial cells. Microglial cells (5x105
cells/well) were cultured with either in medium alone or in
medium containing rIFN-7 (5 U/ml). The cells were then
stimulated with various concentrations of Taraxacum officinale
and cultured for 48 hr. NO release was measured by the
method of Griess (nitrite). @ : rIFN-7 plus Taraxacum
officinale, O: fIFN-y alone. NO;~ concentrtation released into
the medium is presented as the mean * SD of six independent
experiments. *P < 0.01; Significantly different from the control

group.

ATMEANN FBoke] 3 N0 Ao
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#2357] 98l NGMMAE A28 A<$ NO2
AYFE o wel gEFHow it
(Fig. 2).
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Fig. 2. Effect of NGMMA on NO synthesis induced by

rIFN=-7 plus Taraxacum officinale. Microglial cells (5x105
(IFN-7 (6 UmD plus
Taraxacum officinale (100 pg/mi) for 6 hr. Then, these cells

cells/well) were cultwed with
were incubated with different concentrations of NGMMA for 42
hr. NO release was measwed by the method of Griess
(nitrite). NO;— concentrtation released into the medium is
presented as the mean T SD of three independent
experiments. *P < 0.01; Significantly different from the control

group.

gl gt NO 44 7142 olsial] Hst
o rIFN-y g Makg A2t 47 SFda4
Eojx TNF-u BHZFE B43kich 47 5%

QMo WARE, [FN-7 BE 2 3
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e Helstn 244 Fol #dge 9
TNF-a®] #& ¢ 2Fo|gieh T2t [FN-y
RS Al A2k HIRE o 45

9% TNF—a7} #8]H Ut (Table I).

Table W—Synergistic cooperation between rIFN-7 and
Taraxacum  officinale  to  induce TNF-a
secretion in mouse peritoneal macrophages

Treatment TNF-a secretion{ng/mi)
None (Saline) 0.013£0.001
r[FN-7 0.025£0.004
Taraxacum officinale 0.011%0.001
rIEN-y + Taraxacum
0.933%0.106"

officinale

Microglial cells (5x10" celis/well) were cultured with either
in medium alone or in medium containing rIFN—y {5 U/ml).
These cells were then treated with Taraxacum officinale (100
pg/ml), and cultured for 24 hr. TNF-a released into the
medium is presented as the mean * SD of three independent
experiments. *P < Q.01; Sigaificantly different from the control
group.

wangie] A3 fFEHe AZALHA pro -
tein kinase C (PKC)7} ooist=rtE EA3}17)
st PKC A A2 staurosporin (STSN) &
IFN-r & &7 Aelstgict STSNS @AKo Z
4cEE TNF-a9 #8j2 A3 dA4s599
(Table TI).

Table ll—Effect of STSN on TNF-a secretion

TNF —asecretion

Treatment STSN
(ng/mi)
rIFN-y + Taraxacum
. - 0.933%0.106
officinale
+ (20 oM} 0.657£0.093"
" + (200 nM) 0.652£0.087

Microglial cells (5x10° cells/well) were cultured with either
in medium alone or in medium containing rIFN-y (58 U/ml) in
the absence (~) or presence (+) of STSN. These cells were
then treated with Taraxacum officinale (100 ug/m), and
cultured for 24 hr. TNF-a released into the medium is
mean * SD of three independent
experiments, *P < 0.01; Significantly different from the control

presented as the

group.
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Fig. 3. Effect of anti-TNF-a neutralizing antibody on

rIFN-y or tIFN-7 plus Taraxacum officinale—induced NO
synthesis in mouse microglial cells.TG-elicited microglial cells
(5 X 105 cells/well) were stimulated with r[FN-y (5 U/ml)
or rIFN-7y plus Taraxacum officinale (100 ug/mi), the cells
were then treated with anti~TNF-a polyclonal antibody
(dilution, 1:500, 1:100, 1:50).After 48 hr of culture, NO
release was measured by the Griess method (nitrite) NO
(nitrite) released into the medium is presented as the mean
SD of three independent experiments each run in duplicate. TO:
Taraxacum officinale, *P < 0.01; Significantly different from the

conirol group.
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