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Tumor necrosis factor-a ,
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Elreol MERE o BUEFE kSRSl bl AR REH
SN EY TNF-« % IL-19) il B % 21 #
8 RS A WHE BTt BKY EXMES WRs
T HERE A HESE bl

I. #8 & Bk
1. BEamtt

(1) &% : SP, LPS, penicillin/streptomycin, LiCl, urea
£ Sigma Chemical Co. (Chicago, IL)oIM T3ttt
Mouse rINF-e, polyclonal anti-mouse IL-la 2 anti-
mouse TNF-a £ Genzyme (Cambridge, MA)OI A ¢
3ttt Dulbecco's Modified Eagle’s Medium (DMEM),
S efold A2 Life Technologies (Grand Island, NY)sllA]
FYasc |

(2) BEREY © —k FHEIEHE (primary glial cell)
#S AY HE#WS 6~-85% 9 BALB/CA JdA# 4
HE ATHITENEH (34, FHEA 7Y as &

A 2~3%0] AoE A4 AAE RS

x
o e

(3) #ip® BUE - MRS AlHsto 80TAA 2BAZ
4% - 03] AZY gHE (¢ B5%, 12TH
819%)% 4AF Hst ®EE TF /8IS
A% ¥ autoclave (105C, 6A7HEA o3& UM
T BES S 68CoAA 15A17 gt Az7|N iR
stk MbE AZTEL %68% UXRTHL 1163%
i o9 AxAYE 93 g} HFSFE
794%, AZZRE 111%) BEe REste HEol £A
stk

o

@ R A N A KR SRS Suei
S AAGAN ATRo} 4P AP FF5E ¥
2 o 547 ElM ZAT ZA% ARES 045m
AHAT st YEAZY THy 4Co) Bt K
o Abgsiei,

2. BBAE

(1) A7 5o Bimie HE 0 13 BEe MHEIRAEE
%S Fontana S%9 Hikel wath & 4% 2~3¢A
He 47 AF e Hug AAT F Hg HEste ol
oz wursty ZA B4 s Felate] A2
HAEE 0% Seiold 3L T3k DMEM ikl +
SAA A7 100mme) A EW LS petri-dishol &5 5
3dojch RS HEERS Wkl FUAM 3FFY 37C,
5% COp 2709 wjkrloM Hegstdch H5% 10U# o),
g dishol B39 HSEBilke 025% trypsin- 0.06%
EDTAS A@atdth A4S AASEF =4 KR plate
of 3 welld 4 x 105 celle 2F35t CO; wig7]oA 3
Ygob EEsg. ode] 2HeRE RAF HAE: B
9ol aol EdkiIBE TFAECl ok EHMN o)
LPS (lpg/ml), SP (2ug/ml) ¥+ 8E K§H< A28
o BB

() B NEMERES) K % AREBMRERE B
Hies Tast) fste wWig FSAIE AW 2E7lel
A 800rpmeE 1 Algd EE OF, MEE E2IM
158 E9¢t &t S8 739 AEgs
st 10 % FEietEAE ¥ DMEMel Ad=ste]
HE RSt

(3) SP 8% : SP 29 LPS 2%0| HA Y=E &
93 Fojg suA oia ol BEfd WEetelz SP
£ 001% acetic acido &sdc} Acetic acide glacial
acetic acid® 1/100002 54% thg 02-im fiter o
#slgch SP AALR e 0CH Bl fEH AAd
Us4rt e Z/40 sdstd RS

(4 TNF-a @IE : HEEEA 4498 TNF-ao {ES
Scuderi 0] 716% el Fala okt WEE ELISA
(enzyme-linked immunosorbent assay)® 2394, &
anti-murine TNF-@ capture mAby  flat-bottomed 96—
well plate (Coming, Rochester, NY)el coating buffer
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(002% sodium azideg& 3 PBS, pH = 7.2)% o| &3}
o 7F welld AE BE 625ngSE A AF 4CoAM 12
AZMEr FTHET ZRE, 850l ARRAE o)
Asted 2% BSAE TR$ PBSE 4 ® blocking buffer
g #H7kstel 37CAM 247 £ blockingsHaieh ThAl
0.05% tween 205 ¥H3 PBSE ZAY washing buffer
2 43 A¥ % recombinant mouse TNF-a EFH =} 7t
sample?) WS AE 7 welled 100u1% 7h3ted 37Cel
A 2X7F F)F RS oA 0.05% tween 202 S
PBSZ 43 M4 ¥ rabbit anti-murine TNF-¢2 1%
BSAE &3 PBSE o143l 78ng/ml EEZ Mg
T wellell M2jste} 37CHA 2417 S stk oA
washing buffer2 73] A& % phosphatase’} AE¥ goat
anti-rabbit IgG (Sigma Co)& 100ng/ml BEZ 7z} welll
Aedgt g IrCAM 247 1B F 73 AFsA,
a2k Al H F 0.05M NaHCO:9F 0.06mM MgChL2 ZA

6) IL-1 BE © EWPHOT EEAE L-19) &S
TNF-a @iEiEs 28 ez @Esa.

3. MEt8 9T
E2E A€ means + SEZ Yehigion) ¥R

ST student’s t-test® F3ETh Fo$Ee P0G
2 39dg.

I ® % & &

1. REAAHEIEE FE TNF-a 250 A0IM
LPSet SPe| E& @R

TEMSEEE TE 229 MEKEES TNF-0
FWEDE FEZAH Table. 1). FEEikMMES SP &=

Aol JaNE RS FE TNF-a g 2
Qe ux2) Fakich LPS ©E Aol MEMRME
fEXE TNF-ao HWES o7h AFHAT f940] ¢
AT, PSS SPE FAlo) Ae@e o LPS &5 A4
weh AA5A TNF-ao Sigel gmstdc (P<0.05).
Table. T} vrebdl uhsh 7ro) A/ MEHIARS MHSIE MR
o]Aut LPSE H#atg S A%ol A4z7+e TNF-a8] 7
g A3 on LPSY SPE SAl0) 7bsle] RS
TNF-a9 #iggol A BinstA @k ojadd 2
e V9% £¥ So nust §AR ol wakd
A WRANE MEMMIETS Relstod Sub® kgl
oj& TNF-a9) 4igo] vxE $Ee HaRatsic

Table. I. Effect of LPS and/or SP on TNF-a secretion
by mouse astrocytes or microglia

Treatment TNF-a  secretion (ng/ml)

LPS SP astrocytes microglia
- - 0.036+0.021 0.024+0.004
+ - 0.115+0.087 0.056+0.036
- + 0.042+0.027 0.026+0.013
+ + 0.474+0.014* 0.049+0.085

Astrocytes and microglia fraction (1 % 106 cells/ml)
were 1solated as described in materials and methods.
The fractions were incubated for 18 hr in medium
alone or in medium containing LPS (lig/ml) and/or SP
(Zug/mi). The supernatants were collected and frozen at
-80C until assayed for TNF-a. Each datum vajue
indicates the mean =+ SE.  of three separated
experiments. *: statistically significant differences from

the control values (medium alone values) at P<0.05.

2. BbE KOl o8t BSEKImEROIA
LPSet SPofl 2l F=%l= TNF-a
Hinel HIHHR

FREMMIRE 28 TNF-a9] 4ol lolx Bt 7k
Wil BRE BES) AN BERHRE) LPS, SP
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g gt EEe FES Rrist 1I8AT B HED
g TNF-ad ZES REAAT Fig. 190 et
gpzo] BBE AMRS SEEMHRE ¥ LPS SPel
gal FEHE TNF-a8 e SFAEHLZ WAl
7ich BRel HIHEHRE 100 - 1000ug/ml REANA &
Astaet (P 0.05).
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Fig. 1. Effect of RGAE on LPS and SP induced TNF-a
secretion in astrocytes. The cells (1 x 106
cells/ml) were incubated for 24 hr in medium
containing LPS (lpg/m!) plus SP (2ug/ml) with
various concentrations of RGAE and the
supernatants were collected and frozen at -8
0C wuntil assayed for TNF-a. Each datum
value indicates the mean * S.E. of five
separated experiments. *: statistically significant
differences from the control values at P<0.05.

3 MENEIEE FH L1500 ANM
LPS2t SPe| £& #E

Bethea £ HEFMERAM IL-19} 28 TNF-a &
W BRGNS RS9 WEREREA LPS 2 SPs
Artsle) K%E ASd T shie) Rk MRt
WE2 22d IL-19 & BEIADT Table To) B
2 A3, SPE LPSE fiite SikiMiz 26 IL-19 %
WE LRAMOE MMARADT old¥ &EE Luber-
Narod® 2 %7, £% $9 B39 INsz Yk

Table. @I. Effect of LPS and/or SP on IL-1 secretion

by astrocytes
Treatment IL-1 secretion (ng/mi)
LPS SP
- - 0.025+0.034
+ - 0.081£0.061
- + 0.028+0.024
+ + 0.387+0.13%6

The cells (1 % 106 cells/ml) were incubated for 18 hr
in medium alone or in medium containing LPS (lug/mi}
and/or SP (2ug/ml). The supematants were collected and
frozen at ~80°C until assayed for IL-1. Each datum value
indicates the mean * SE. of three separated experiments.
* statistically significant differences from the control
values (medium alone values) at P<0.05.

4, BE KSRM 28 MEKEIBAIM LPS
9 SPofl ofafl Resle IL-19-ef il MR

& AFHSR AWK kRS EENKEREE %
B IL-19] sl v pES BEsh 8, LPS &
SP 2 Fpe i BES AMH oo IL-19 8¢
Wzstch #sE keE( - 1000ug/mD) & MRERKE
B2 By f£Zd&Hoz IL-19 SwE WHEad
(Fig. 2). o}5|8 PR ke M5 HFE+= 100 -1000
ug/ml BN BEFEs T (P (0.05)
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Fig. 2. Effect of RGAE on LPS and SP induced IL-1
secretion in astrocytes. The cells (1 X 106
cells/ml) were incubated for 24 hr in medium
containing LPS (1 pg/ml) plus SP (2 ug/ml) with
various concentrations of RGAE and the
supernatants were collected and frozen at -&0C
until assayed for IL-1. Each datum value indicates
the mean + S.E. of five separated experiments. *:
statistically significant differences from the control
values at P < 0.05.

5 METKMmIEE FE TNF-a2] Aol A0
M-t Aol fsl BR

PHE kgl A% MEKMEE T8 TNF-od &
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2 ks 353l LPS (lng/mhet SP (ug/mhE A
g ogf IL-18 FAE Hristd 4N T TNF-u

WES WESAD. Fg 39 Jehd vbeh 2ol FIL-1B
FAE AHIAY 2 WE AEH2E TNFa FWwEel

Astach IL-18 2ol #Ml FRe 10 - 100pg/ml &
oA "AsRT (P05
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Fig. 3. Effect of IL-1 antibody on LPS and SP induced
TNF-¢ secretion in astrocytes. The cells (1 X
106 cells/ml) were incubated for 24 hr in
medium containing LPS (lpg/ml) plus SP (2
g/ml) with various concentrations of IL-1
antibody. The supernatants were collected and

frozen at -80°C until assayed for TNF-a. Each
data value indicates the mean + SE. of three
separated experiments. * statistically significant
differences from the control values at P < 0.05.

N.Z &

HaSo] FryEael EED Ef AN BN i

of it 1BhE BATHE BOREC) RBET AT ALEA
2AZ YEYT QY.

gEo) A kol o Do FEIAT RS ME
Ve st MR mEol obd WSl Mste) 2HLE B
i BEoz M| . Ty Uk Ada
BEARS ANV K- B BIEEEHD Ko B
Fol BE Bt LA ST e s Ea
o BEozy: Mg 93 A

fiol Aumikdsel BIStel (BB - £OIRE) ol AR,
B, R TISEEE olek shod MERES) Emkol KRIHE
o RES $I ASe TAAY, BEAIN B £K
SAOE e ety EEREMADE AT e B
2ol Afro) HAFstel mk - BE - BdTE AE 2
oot wal (Wi - AEEEERm) ol RERZIEHR
HMABEE PR TEE Ak - o o ﬁa] %
Kok wot opue) KEMEme) BRIES MY B
of BT EAEST AL AR

S fsol Kgimkgacel AN (R - IREREG) ©
o “BEE IS AU 3 KU1 WeIS Bk
o] GEE RSO MRS Taln MEE SES PLEE W
S Ewal7) Mol B D obgd fhitel
fgol #E Wiol E—Hated MR VIR
20 TABAPIZE S stol 57t WS MiEste L
A BEYS Aeow magy™ B e Az
W OB RIS IR SesINE
W olg) shel Aol A - BIEEEIT KK ik
MR BEC]l ASS Tl b FAREM MK
BUE Ze 9P o) g2e ke HE BN
£AES Hot Bol REANCEA FEELMoR W
RS EimEEel TEZA Y S BHF BEEIA
FRIEAS B T BolA #Hots ol SRA7E ER

ne



— SgNARAN G A A NFE A2 199 —

Apole) RIFGS REASHT A= Ao|oh

23, 5" fEo Lol F E—HE RME HEET
FhOBB, B2, ki LRz AhE sl A
o) AfrksaEaE) ETS T HMoE BRHS
fS L BEUL HigEES FEITE LISEREMRRS
F3ao BHRAMNE o2 HI3¥o iFMst] g™

JY9DE = 242 EEST ASE RESKS
BEY ¥ REASS YV MasiEehsh 4 - REEMLE
TENDZ fEo) Mo ERETV TMAGIEH #IT
3 OBUEZE Aok mheb SO} MRS Sloh 2o ATREAE
o MY %WE Jehisd o)t S BHECERE
feEs ol KEFSEZ Ul RolAw B BEE
BETRS Bitstel KM WAE TEAA K5 M
o) RFHAY HUBHC) WHEDH SHEEB W-oB 2
SEMEEL MAEEAE X ABFA 5o RERR
of UerdtP” & (M - IREKHEGE) TN “TEMERE
g ole B3, (BIE - BRE) VdA HEEAR €
BEh SBRE SERL WEHE EERE HEMR
WEL e T de i) TRAT ot B L &
B0l ATEIEENS) BRT MEE S Targon? ek gy
o ol Mol KFAAU WBYV EMm HE HB,
SR S S fEkel deba Y gaie masE T
HE Se By S9oo P 7 EEEEC BeA
= FREH K sgats,

BEEANA 5o HY FEIE B, DERE &
FEAND 29 dupog BT EFHT Ak o) ke
o A2 HeMEz dTET JE R B BRI
2E, 8 SV KL S B 5o MEEd &
%3 HEE BT AQT, BV HREMMKEe S
BEME BR AL EENT D GEADT 8
gon, TV MEERN FRE 5 AN AR 8
2 3 DREAC) MUSEYE thol BT ARWRAES HAUT
BEY 90 A2, 32 ¥ £ MR HY BEREY
HBRE S5 BENERS 10T dgon 1 9 g
RIS RE S 3PP de T dE 4%
=3 '

KERES BRsts REMY BIFE KEe 223

MBS Uehis RACZ RS 8 T BN MK
&o| ole) T W BE, 5@, B AE 275
ZE AET 5 SO BAAISERE B delde
oI, HRE o ERY & BRE & Yed
FRS Biss ERKECZE: IS Hamtt (L, Mn
whare, Mgl FUTIE MK 2 MY RIEMERES,
korsakoff FEMEEET 2o fLitth AAUWIRE, 1B, SME,

& Soln o|F MEEEMEMLYl 99 EEARY MM
Bl FiRU B HES ARs 99

gEYdN FRAE KL B (RERE) oM
Ae ERE % R Y grt®, gst®, gs” 5
o FEoly tEojnon” FEERozE & 57
PR, CHE, ERAT, FEAZCE a4 UTUT %
slhe amsm AR RS NELD, SMEENE R M
BENER SO Mol BT @S ES KR 59
EKS B0 At BYe FRe FERES Ko
2 vy, A2 BV RAKEE BRGS BYe #H
o) RS ARG MESAT olshdol AR
2L o BEO) BITM mED 3RS e FiRe KE
RS WMo E AFEREC BT RS K
Hegol fgol RO 8 X kel et AY
< ¢4 U, -
itﬂﬁ'-?: %% FHScrophu lariaceae)d &38he HES 1R
oF FHEY AL 4WE b oo gRse
& AL EE oS EEstd WEY AL MmbEol
gl IR gmmokaao) Hx2 AwE KN
Qald 250 Uow mHFS WAL KR(AD
5C Aol P (FERERH) A &M BR Hnod
T olF BhEe) Bitol dg BFH ERAAM Ho
g8y P

MEES TR 58 2454 ERQ mES REL
Filiol st AEAMD R Ko MiRmEs)
T thE Hae BES O I, BEE BMOR, HHk
Bk, MBS HEEES) ARV Aol MEHkS
Fagolzt 29X I - AETEE Wie RS

o e



- PARERAS RO A BUBEES) BURIEMH O] B BE -

et 55
2930

AAehE MmEE kel fggio F

sungol BE HEEE &7 BbEo) Mt fiER
oL AMERRNE RIERES BMATS HEsdn, &F
o] Mol MMMEAERE 2 it AERXES 1858
A7) Methotrexate(MTX) 2 28 REHAERTE M
HES BRI, K70 SuEe] il e Akt
wiHol R SRl AR B E BBy
MOE fEY) BEMS BmEAY, =P8 AmE K
wiol BESMLE ool B FEHUE 8(ts
B b glou BupEol fEMSIEMEZYE SE
REM EREHRDEN 3% BREBSES ofd #d »

¥ SRR A = RE B S o) B
sk A0% A Ao o) gLl o8
MEORIER ol Yxsjolm e TNF-a 9 [L-19]
faaiEel 1BmE el QT Fz YA WA
2 wdo] Yehum™ mal -1 ¥xso)wy ws)
#A7t 2E Bramyloid fAAe WAS EANAG,
SPE AiERESRol W ehA BEsel gld TNE-
a -1, IL-69 2 ¢

RENE WS tEE e RS f
Hotol HERHERS REETY BES mAE Aoz

A A,

Bl A 7HY B IR Q) %ﬁﬂ]ﬁ@“ ARG
FAM gEE PN B RAL A T2 A
2 S JEE®, 1 ol Eikimst = X%v*ilii

A e U

~
U
o
—\“;
é
M
Z M
=
&r
r
e
?_ Kl
o
£
e 5
ok
ot
o [
oy ot 32

AX TNF-¢ & ZHMEE (oligodendrocyte) S FERA 7)
7 fEmyelin g w3Ad Aoz A7z A, o
ojzet FAH FR(dementia) BE UYOIME LR
o o5 W&ol HAl EhHo) ALY v F2A

Hygare wao] oy TNF-« & &S §§ b
Bl A HIV-19] 28 < @A 0o,

aEbd BEROIA MR Q1 & - &M - Hm 5ol
MEERE 2 SARRESE Q% % W5 & - TR
S —URFBEEI Mtk MbES Mk HY
Mhe BTEE LolRIA WA Kk EEel 5 =
o oolol EFEE MGE kWSl M EREEIZYE
LPS¢ SPe) WmsdiERel o8} AREE REEM MG
WE TNF-« 2 IL-19 SiE S4U04 Msists
Ae mEsgoFg 1, 2. T B R TE
TNF-a 2 IL-19] 4igol= LPSe| filsko) RS 87 SP
o o fiEkel B BMEE AL AU ol
3‘2)Y %Ki) 59’] 75;,‘]_9‘}_ 0;_]7(]?5}4:}4 Torrens %$J94 .57'_3’_9}
2ol A EHAME —K RA WHSIEMiE A SP 72

29s waAgow B MR ME SPe £8ME
AEY % %1314. 1213 3= SP S A7) fEel Bk
WA A HE RS NEE
fgelie S fEtEo] BRHA AR B olE
fEe 9N Utk 1Y SP 9RO EE fE B
BWERE TNF-« 2 L-19 el B8 vz 2o
Atk B EMKMMIEZRE SPl o9 IL-19] S 18 o

A LPSe] [aRgflEkel oSl R RS Jehi
tHTable. 1).

S kGRS AF B BMEREEE TNF-« o 4
WOE BERZE -1 WA ARAME Srek) slek
f§ EikmieolM IL-18 Aol #RE 23sgEd, -1
B A} HIH RS 10 - 1000g/ml BN AU
(PCO0BR). IL-1 Ao oz SP §54 TNF-« 4ol
Bzt HEsE 7] WEel IL-12 TNF-« g osiss
wES k= A0E BrEHRg 3). 0|92 H£FRE SP
7b PAEHERS] SOl AREE MMEEWERA K
EREC] FRsts 28 BAUL Buksl:s #goid
22 Sharief S¥& BA 3 3el(active) THEAABE 32}
o) BEETREMCl TRl TNF-a 9 %ol oHAbei(stable)
thidEsts g2 2 A dxdid 343 g2 %
A g FHESD ol AL s el (active) T
PAAgZ A HegHd HEE TNF-a o §zEd o
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=Abstract=

Studies on the anti-inflammatory
action of steamed Rehmannia
glutinosa in central nervous system

Young-Sik Jung - Hyung-Won Kang - Yeoung-Su Lyu

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

We investigated whether an aqueous extract of
Rehmannia glutinosa steamed root (RGAE) inhibits
secretion of inflammatory cytokines from primary
cultures of mouse astrocytes. RGAE dose-dependently
inhibited the TNF-a secretion by astrocytes stimulated
with substance P (SP) and lipopolysaccharide (LPS).
Interleukin-1 (IL-1) has been shown to elevate TNF-a
secretion from LPS-stimulated astrocytes while having
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no effect on astrocytes in the absence of LPS. We
therefore also investigated whether IL-1 mediated
inhibition of TNF-a secretion from primary astrocytes
by RGAE. Treatment of RGAE to astrocytes stimulated
with both LPS and SP decreased [L-1 secretion to the
level observed with LPS alone. Moreover, incubation of
astrocytes with IL-1 antibody abolished the synergistic
cooperative effect of LPS and SP. These results

A10A A23 199 —

suggest that RGAE has an antiinflammatory activity on
the central nervous system curing some pathological

disease states.

Rehmannia

Tumor necrosis factor-a;

Keywords: glutinosa  steamed root;

Astrocytes; Substance P;

Lipopolyusaccharide; Interleukin-1
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