224N &3A - H9F A1 F 1998

F4UARNT F8A
J. of Oriental Neuropsychiatry
Vol. 9, No, 1, 1998,

K& o3 EwsEMs e sett
HiEEEmE S Wil SR

EERREECE ERTHRRZ

ZEY - 7d¥

KPI%S HAR(UE: Liliacese)dl B3 H&E4
WS BAROZ withyh 2AU B RN g%
AV HpEsted MRS BHoR stm Pt
SEhde TeE RAAUEY, 39xxE® oz B
P94m K- %, BEm 59 Rao) Atk
BRPNN 5o DY ZROZE  (EM - TROH
#y Yol “RTISEESE S I B IR A T
HAE ME2FED SERETRNN SETTE, 4
BEHEZAF S TE st 2] ME 69 FHELM
o] shteln), IR BENES “EMAE ST s
Atk =¥ fEE T3 A DFY BES AT 9
A Bl REIE Bino KiEEol MRS Wi
S AAOY ZATY Kl WEXND @A &
B, WEs BmSS Mo B dagstsd 93

AL e Aoz 98a A
ART TR HEPT RBAM 2w Rk
o) BRRE vec KRR BYE B = SR

IsmEel S8 BEuw e BE, fwH, B,
#, B BE MK 5 BB SioKIGseee) st
YENE BEEDYY. BEEANY HRE 2R
23,2’5.26), ﬁﬁil"m, @}E\Z,&Z\)’ @ %m %_ 94 ﬁ"%"“ %8}—111,
CIEE, KFETE, BETRE 59 9908 wasis 2
o2 R AnTE, '
ARBRMO T J§9) BT B2 QT HR K
B RBLRES® g2sto)ny, A AgE, oo

2 So] Ed old oI SRR WIEE
WHS Bojsts A0 R qFP,

Substance PE MEFRANA THMEWE R RS
9 KEEEAMWEEAN A 23R AT =3 sub-
stance P& Al MILEHHEY TNF-q IL-19%,
2 6% ARS AT PEMSR HEig AP
substance P S8 #S) Eipel pme naAg®,
substance PE FiEg o] 2P st Fx=Ho 3
oo TNF-q, [L-1, IL-69 22 #fEtE MiEtw
B AR AFE SR RiE M7 B8
2 ulad Ro| GAE BATA I EEWE Sl
ol =gk AMe A7 i B3 QAT
I % Substance P 7} TS FEol ulX: S0
W e obd7tA Bog wprh ggdch gy Azs
MBI LPSSF substance Pe] SAATFA] KM
£9) Azl oshe] Kk WIEEWRY TNF-a 2
L-19 St sEoEdez MH=s AL BRs
o olo) st wpojot.

I MEeHE o Fik
1. REi#
(1) M2k : substance P, LPS, penicillin/ strep-
tomycin< Sigma Chemical Co.(Chicago, IL)4 7

88 th Mouse rTNF-q, polyclonal anti-mouse IL-la
2 anti-mouse TNF-a¥ Genzyme (Cambridge, MA)
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A gk  Dulbecco's Modified Eagle's
Medium (DMEM), $ejol842 Life Technologies
(Grand Island, NY)slA F3stach.

@ AYEE : —K KEIEE@I(rimary brain
neuroglial cel) ##E A% AYFEL 6~8739
Balb/cAl 948 4AE NBUYTSAH(EA, 38
M Pkl B4 F 2~3Ye] AFE NAAAE
ol &-ssict.

(3) XF%x Qe =24 © 2 BB #AF XM
Z(RADIX ASPARAGDS ¥Fthdtx @ejzdist ¥
& qarzidu ol s Tog FUTF A g7
AZFe FHT(200c0)E ¥ oF AT oA A
Ak ZAY FAAL @B (F10g) ¥FA2T o
< 4Cq| Bt APA AHSE

2. WB %

() AR —K BN EE 0 —k 1KY
PHCREN 1232 Fontana £79 uhdel wgch &
HE 2~34A HE A7 AA KES AAT F K
2 Hzste} ooz sy A P B
Zale P MEE 0% SHIEAS EFa=
DMEM #E##] 2444 274 100 mme] Al Zuj
£ petri-dishol £33le} 3Ynith A mEES A7he
Foi4 3359 37C, 5% CO, M7l SRt
B 21UA, BB dishol Y3Y  ISEERE
0.25% Trypsin-0.05% EDTAE AHesld £33 ¥
800 pmolN 587 ARGt A5AL AAG
% A4 8% platec] & wel@ 4 x 106 clle BF
s 5% CO, Wl R71oNA 24NZHESH mES %, 2%
B Zoste] AP KSERERDS Kol A
STk ol4e) ZAstlA FaE IMEEMmIE o
RE (o} 90%)0] HEHMME TAS AT ISR
45 sgaEwol LPS (1 pg/ml), substance P (1 uM/ml)
EE KA AN 18~UNTES AL @
Aot

(2) Substance P A& : substance P &% W4
24qe] HA FEE =2dY FoE UM e P
o] M=%t HelolT substance PE 001% acetic
acidol &8k Acetic acidE glacial acetic’ acidE
/100002 34§ o2 02-um filler2 @St h
Substance P BREEH (1 mM)2 -20Ce] RAsto] 4
A ERrel US4 gl SR s4dstg #REA
=8

(3) TNF-a &3 : BEHA 44" TNF-ud &
& Scuderi £ 71&§ Hikol Fato] oz WY
ELISA(enzyme-linked immunosorbent assay)® 4 Al
3tgch. £ anti-murine TNF-a capture mAbT flat-
bottomed 96-well plate(Corning, Rochester, NY)el
coating buffer{0.02% sodium azide® ##3% PBS, pH
= 7208 ol&dd Z welld HFFX 625 ng2® A
HHE 4CAM 12A 75 ZHEAT. ZRF, W59
4 A¥2AE W) Asko] 2% BSAE ¥H¥ PBSZ
FA9 blocking bufferg& AH71ste] 37CAA 24 7HE
b blocking@tR ™. Al 0.05% Tween 202 T3
PBSE ZAY washing buffer® 43 AMAHF recom-
binant mouse TNF-a EFH3% 7} sample?] W ¥45
ALz} wellel 100 ply 7tsted 37CelA 2AIERG
E#stdct ohA] 0.05% Tween 202 73 PBSE 4
3] MH % rabbit anti-murine TNF-a& 1% BSAS &
3 PBSE o83t 78 ng/m! TEE HTF well
o Adted 37CoA 2ATFS FESAG. oA
washing buffer® 73] 3% phosphatase’t A&
goat anti-rabbit IgG(Sigma Co.)& 100 ng/ml T==
7} welldl A28 e 37CAA 247 w3 E 73]
Aot sk AFE 0056 M NaHCO:H 005 -
mM MgCRZ ZAP bufferl £8A7  p-nitro
phenyl phosphate(PNPP) 24 #1& 100 W4 2zt wellll
7tete] 1087 24 {F5§ oh ELISA readerg ©]
438t 405 nm oA TNF-a9) 4& 333k

@ IL-1 2% : 4892 $AUE L-19 ¥
Kaye 59 H#g w@std 339
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(5) 2248 24 . BE ARE means + SEZ
vepien], SA%E 42 student's t-testZ 3
At fFoeEEE PCOOLE 3t

HL ® & B W&

1. LPS2 substance P SA|X=0f ofst
TR RIRE 6 TNF-a 22l 1@

oA Y F8% KENR WEEEWEEA g9
A INF-a7} FSBMEE 8 guwsEs 222 &9
Aok Fig. 1ol vrebdubel Zho] LPS(10-3-100 u
g/mbhye —k RBe SR S8 10% AEY
BB TSR BE FEIEHSE TNF-a9
FWE ASEoh LPS Mo o3 JESRms 1
B TNF-09 e 18~24A17 Fo 1S Jeby
HFig. 2).
=& substance P Mo o3 FiSRMERT 2
B TNF-a9] SiggES ZAFIE ™ substance P9 &
X dsiME ZE=(0 M)A E TNF-a9 4
el 2 pme PAN RAATHFg 3. G AR
© LPS% substance P FAAZ 4¥ FAKES
B®ESIAH Fig. 40l B XY JEdsRmim ook
Aol LPS(L pg/mhe} substance P(10-1, 100 pM)ES
FAl Al Sd TNF-ao SWES LPS( p
g/ml) @5 AAE Z¢uch of 3w \instsch
oleg A%d MPE LPSE A BE SEelA U}
gttt 9 i MREmTe o5 28 1ps 2
substance P A elel 28 TNF-a9] SUWEL 2339
o] EREANE f94lE 232 dA Eadu
(data not shown).
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Dose-dependent effect of LPS on TNF-a
secretion in primary glial cultures. The
cells(4 x 105 cells/well) were stimulated
with various concetrations of LPS. After
18 h of culture TNF-a secretion was
ELISA method TNF-a

secreted into the medium is presented as

measured by

the mean * S. E. of three independent
experiments each run in duplicate. P <0.01
different from the

level:  significantly

control.
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Time-dependent effect” of LPS on TNF-a
secretion in primary glial cell cultures.
The cells(4 x 105 cells/well) were stimu-
lated with various times of LPS treatment.
After the various times of culture TNF-a
secretion was measured by ELISA me-
thod. TNF-a secreted into the medium is



Fig. 3.

Fig. 4
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presented as the mean * S. E. of three
independent experiments each run in
duplicate. P (0.01 level; significantly diffe-
rent from the control.
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INF-a sectetion (ng/mi)

o e w0
Substonce P (1M)

Dose-dependent effect of substance P on
TNF-a secretion in primary glial cell
cultures. The cells(4 X 105 cells/well) were
stimula&ed with various concetrations of
substance P. After 18 h of culture TNF-a
secretion  was méasured by ELISA
method. TNF-a secreted into the medium
is presented as the mean * S, E. of three
independent experiments each run in

duplicate.

INF-a socration (ng/mi)
7]

R T 093 (i)

0 0 B B w00 Substonce A (M)
Synergistic effect of LPS and substance P
on TNF-a secretion. The cells(4 x 105 cells/
well) were stimulated with various concet-
rations of substance P. After 18 h of
culture TNF-a secretion was measured by

ELISA method. TNF-a secreted into the
medium is presented as the mean *+ S. E.
of three independent experiments each run
in duplicate. P {001 level; significantly
different from the control.

2. MEBEIEE T8 TNF-o 20 A0M
XRPiZe| HR

B Aol LPS(1 ug/mb$k substance P(1 1
M)e] A Helo] o3t AR e TNF-a SWES Y
el 2704 KM% Mal %RE EHsgc KM
£(10-1-103 pg/ml)E LFJEHOZ LPS9 sub-
stance Pl 93] f=HE= TNF-a9 S#ES 7244
ZAHFig. 5). &3] KM% 101-103 pg/ml FEolA=
ul S A HHBES JERIATHP (001). KM%
LPS$ substance P& M &l& o3 Hrhstdch

TNE-a secration (ng/mf)

0 0 W o @ K
CHUMMOONDONG (ug/mi)

Fig. 5. Effect of RADIX ASPARAGI on LPS plus
substance P induced-TNF-a secretion in
primary glial cell cultures. The cells(4 X
105 cells/well) were stimulated with vari-
ous concetrations of RADIX ASPARA- GL
After 18 h of culture TNF-a secretion was
measured by ELISA method TNF-a
secreted into the medium is presented as
the mean = S. E. of five inhdependent
experiments each run in duplicate. P (001
level; significantly different from the
control.
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3. EiERBERE FE TNF-a S0l ANA
L-19] BR

" AoA IL-1& TNF-a EHZHAZ iy Q)
7] W&o LPS 2 substance” P Al 3] 3t
TNF-a9] @ Bl L-1 ke KRS B
stglch  ISESIRAN  sEaEmel PSS ug/ml)sh
substance P(1 uM)E A3 vhg IL-la HmiHe
1/5002 3)43td 18417k TNF-a Fgs &3 st
At Fig. 691 UERA ukel o) [L-1a HmHS 2l
g 22 #A3] TNF-a FWEe] 248t LPS(1 n
g/m)Te GENY TR 233 Iy,

g APAHeET KMKol IL-19 4ol A=
WS W37 ) LPS, substance P 2 FE S tho}

&

3 §FoR At B SuEE -1
o F& SN WMBMEE 8 L-19 S
© TNF-a¢] 2 223 f A vdetten RPxe
SFAEHLE IL-19 s Wkl cHFig. 7).

g

g

2

-

(LPS)
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{IL-1a ontisarumy)

+
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Fig. 6. Effect of IL-1 antiserum on TNF -«

secretion in primary glial cell cultures.
The cells4 x

stimulated - with various combination of

105 cells/well) - were

LPS, substance P, or IL-la antiserum.
After 18 h of culture TNF-a secretion
was measured by ELISA method. TNF-a
secreted into the medium is presented as
the mean = S. E. of three independent
experiments each run in duplicate. P {0.01

level; significantly different from the

control.

1t-1 secretion (Units/ml)

wLrs) (F ug/mi)
+ +  {Substance P) () uM)
Q 0 0 W' W W0 02 W (Drug) (ug/imp

+ + o+

Fig. 7. Effect of RADIX ASPARAGI on IL-1
secretion in primary glial cell cultures.
The cells(4 x 105 cells/well) were stimu-
lated with LPS, substance P, or va- rious
concentrations of RADIX ASPA- RAGL
After 18 h of culture I.-1 secretion was
measured by ELISA meth- od IL-1
secreted into the medium is presented as
the mean + S. E. of three independent
experiments each run in duplicate. P<
0.01 level; significantly different from the

control.
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B MES o8 7k 95E EARES] HeRiEs
AEHDT AP, RANRATLE 979 19 “FRE
A9l BA Mulz @33 AAFRA S B %6
3 129 HA 608014 MREEAC] 1450008 o] w, 2020
Woll= 2782 397000802 SogRez Adfch
T U WREAY ERS #Eo] 5020, HEE
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£o) @a® 86d olF 1047 M|hmgel /HE EC
EES 9F h# mRS S M L THESE 7
2 660%9 BmMES /1SNEOE, KLERE, &
EECED 2 RBURELR 8 TEEK 59 43
Al -
mRE AM it o e BFE mEs 3ds
o] Ed el b SIS Mt 2 EHE v
23t AALA R AW Neurofibrillary tangles), x
1A Al73vKSenile plaque), FERIZS B E(Granulov-
acuolar degeneration) ¥ Lewy /& Fo) 283 4
BRReyy #t olddx Cholinergic i, Noradre-
nergic A, Dopamine ¢ Wi&HiEHE (neurotra-
nsmitters) #A 9t Aluminium 52 €% Ion &3 %
3 e Asery Wss $RARPER o)y g
o BITH HBOZE AMEHEA AwWstd HEmiED
[ERE Fytsls ZEAH FHFR(Alzheimer’'s disease),
Pick's disease 3 71A% AAZE FWsid 54
AA] AelE WAYAII= Huntington's disease,
Parkinson’s disease 5] 1eF.

2Bed B RIER sted e 28 %
FoZM Al £AED WERERIDY. B B2
HalL 2 K2 1t o BRAAM kg
EREES BREe A £ 2 £REFY T
ZRAY FL4E g IyB2  (ER - LHEREH
B PoME “LRAK BEE--TA BEE b
Ao BHRZEABEORE "2 Sh] Bo] Aol i -
ERRE - £% B RS dee BaAg
n

I (ER - EREEE) PdMe “EMHTE--
BEEFTolgt st Fol EEEY LRI TS FHo
ASS A3t Atk B B #I B kg &
3o ffs B& E3l=d, g BFdl FrEEA A
o Fol] Bty ¥ E0 13D E Bigel ®RNY B
7} TRAAT BBE £ EWANDZ ‘BEE”
olgte ol AAUA HAUG Ty e Tigol &
At BEEY fLiFel FRAAM BiEE wWESA 2
ToEN BRI K- A 293, £EW BER
2o H7ix 3t Biic FHEANE oI QU3
T =2 @y Jie §871 RdA ol Foiz Ao}

7l B “IEBszE Ve Led KE WmEE
E@e FEaonz Ve “WETMIFALE S
=, Kol B B BT Akl EESA &
& 4 glonz Age BEE®HT WA Fass
O B oz BT UHEY UL 9A He R
olt}. IHEE BiEol TR AfEMkel IEENA
I 887 Towste 52 b@stsE zigdl B ma
ZEHS FAFE AT FIFoZE BWEME
1A E@olgta T 4 Utk F2 i, BE 59
&5 B PERRS i8] B3 M2 ERYS
(HR - EARE) 3 (ER - BERE) s B
FEre mgastgo? £ Bwe 9A 43 &R
= REABO EHo|DE ek B TENW BE
7t BB Nl FokAn, BHol TR I
7t AR et FEr FEST BEE-BS-X
RS9l fEikel JEGL EstE BEsle Aol B
AN % Sop”,

KL (i) Yo Lael “KM& ki
T EHBRLRE BEN B4 FRE ARSSY &
FHEE'CZ A FHEHL FIHoTE BB
“sEEPor kol Utk KPIsS Mo e
EER, SOR/ME, MERITOT sgon ogds
WEk, AT stgch KFsol B ok B
%2 & S| mMAD HEsld KFIAL I, BE
o2 Aste] RN, WEK, BEH LoD B
2 ES @, mE R TS HE KR 3F S
»elgta st

olE HANET KMAS #itol Wiy B\t B
mmer ozl BT Aste] wBmEGY mpgoE
BES K @H, W8, BE LU KE £F
zg Mg 2oy 53 B WY MES 7
AR YAee ¢F AUtk oW BBWEH T KL 0K
o} AERMES FHAT Qo) MEEEE THO) BMLY o
Z olo] o8 HEEES! EW AiEE ERERY B
o] wel ZEFH, Bl RRY BohRe XIEHE
o] IS VA FIX mACIY EZAES Igieol R
BED 1803 B, WEiE BHES 15 e
FEstsd AT FHS KT Y RS2 ¢8R
Ak,
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- KFZo o3 EBmmE P B REN MREEWR oW Mf HR -

dutx o 2 Axgtolupy, il AsE, ool= B
< BEe BATH #MEE AT HRY FR RESE &
VR el old ThYd MHURERBCNE MK
EEWREC WRsE Ao gBA Y gz
utoju o] Qloja FPHAIRIA L oHtumor necrosis
factor a, TNF-a)9} 981 #31 1 (interleukin 1, IL-1)°]
AR5 =l JATEIP zzAHPeAe)
0444 wdo) vetuel™ [IL-1& p-amyloid Az
o wae FAAAGY,

A s Ed  TNFaE TR (oligoden-
drocyte)& AFEAIZIE #EF(myelin)E #HAAZ He
2 Azsa A

ofo] =29} FHH FR(dementia) BE AAME
Hyolo] ol MNEMWES IA ®msHe A
HAFAA F2ANGEAY Lol dojun* TNF
-0E BED HATAENM HIV-19 23S @ik
A,

Az B AR EER EEE #EE Eitste
RPI% o) B§e] SRl LPSS: substance P9
FAAFA 93 AAHE REE EREEDEQ
TNF-a ¥ 0-19 g Mlsls 2L FHAC
MRS £5 TNF-¢ 2 IL-19 %iols LPSY
Aol 23ty substance P EAlo] 3 xpFo
o #mEE 2AE FAWT olE EEAA sub-
stance P @522 = TNF-a 2 IL-19] Sigol g
WAA £ Torrens 08 WA EBAIA
substance P ZYEANE TANSH AN E
substance P9 F4AE AET F YA 1A 4
R substance P &7} MHSARHEIRAIREON A 8t
2 Sde AL YuiEtn Aok A R FHRAME
Bl ME substance PY wHEAlo] #EAEx] 99
7V BEel olg Azet UXEI Uk £ Azke
substance P7} <48 B/ NBEREZE obd BAE A
HRMEEAA IL-19 SHE REANE 2E ¢A7
T Substance Pel /& IL-19] i #|in 9A LPS
o FAAF ddAd F5EAY KES JEIR
IL-1 #ifiFol 98 substance P 54 TNF-a 4
o B MEE A gEel IL-1& TNF-a #E %
fidte 4TS = Aoz BRED. ojge #EE

substance P7b sRABRRSTRS) SN ARSE THE
MEWESA REREN Bdsts 229 2AUL
ov)aH= 27 o|th. Substance P7F AWM WS
o o3 W FFo) MREEWEY RS A
BN E BES S RS GEstoluly, thiAA
32, oo|2AANuj o} 2 FHSHERSE T EHMQ
BliEol e RS GAST Yok AL, B
(active) THIAASZ BEe] Masde Zasis
TNF-a8} Fo| H3Atel(stable) THEA7ZAsE B% 2
AYzzRY A3 22 £2A AL RIHG?
ol BRS TA BAAHTNN FEEH B
ftE TNF-a¢] 3o 28 2

S ATHET AYES
ATEEE A MR

Y %R AL 7R Aow AR A£HQ
of o) AV EEl o KPIX HME &
£ substance PE THoHE WEMIBMEEMIM RS
fty %ol <% 59 KRBT EEE 7o) B
2% Aoz Eidd

SRR =S

1o

o

z
[
rlo
A
]
w
1o
B

V. # &

TEmS IS o) &3 KPR R MIEEY
gl s B BRE FHE At BRI KR
e 22 HRS AUk

1 fms M= $8 LPSH 23 TNF-a9 4

+ substance Pl 93 d5Ho= mpdch 2
21} substance PTo2E TNF-a9] 4ol 8
< FRA R

2. KP9&E LPS® substance Poll 938 TNF-a9)

SWE LFYEACT MR

3. MEEMINE FE TNF-oo) 4is IL-19) o

el ofs dojypet

4. IS Y8 IL-19) W substance P

TE dE:HoE BT
5 RM&E LPS £A35t] substance P F7tel 9
B IL-19 e SFITHoE Ml

Plbst 22 #hae RKP&ol Bhimiismigel R
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Inhibitory Effect of Inflammatory
Cytokines Secretion from Brain
Neuroglial Cells by RADIX ASPARAGI

Heong Won Kang,/»\
Yeong Su Lyu

Dept. of Neuropsychiatry, College of Oriental
Medicine ,Won Kwang University

Substantial evidence has accumulated that Alzh-
eimer's disease is associated with a local inflam-
matory reaction in senile plaques which may be im-
munemediated, and includes extensive Brain Neuro-

glial invasion, lymphocytic infiltration, cytokine depo-

sition. Tumor necrosis factor a (TNF-a) is a cyto-
kine which plays an important immunoenhancing role
in the local acute and chronic inflammatory response
in response to a variety of stimuli. The neuropeptide,
substance P, can stimulate secretion of TNF-a from
Brain Neuroglial cells. Neuroglia have substance P
receptors in the central nervous system. We
investigated whether RADIX ASPARAGI inhibits
secretion of TNF-a from primary cultures of Brain
Neuroglial cells containing both astrocyte (~90%)
and microglia  (~10%). " RADIX ASPARAGI
dose-dependently inhibited the TNF-a secretion
induced by substance P plus lipopolysaccharide
(LPS). In cultures enriched for microglia () 95%
pure), LPS stimulated the secretion of TNF-a but
substance P caused no enhancement. Because there
was no synergism between substance P and LPS in
the microglial cultures it is resonable to conclude
that astrocytes are necessary for the substance P
mediated enhancement of TNF-a secretion. IL-1 is a
modulator of TNF-a secretion in the immune
system. Also IL-1 has been shown to elevate TNF-
a secretion from LPS-stimulated Brain Neuroglial
cells while having no effect on Brain Neuroglial cells
in the absence of LPS. We therfore investigated
whether IL-1 mediates the RADIX ASPARAGI
inhibition of TNF-a secretion from primary Brain
Neuroglial cells. Treatment of RADIX ASPARAGI to
mixed cultures stimulated with both substance P and
LPS decreased TNF-a secretion to the ~—level
observed with LPS alone. These results indicate that
RADIX ASPARAGI possess strong antiinflammatory
activity in the cental nervous system by inhibition of
inflammatory cytokines secretion from Brain Neuro-
glial cells.
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