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The Experimental Study about Antioxidant Activities
of Alismatis Rhizoma Herbal Acupuncutre

Lee Jong-moo’ and Lee Byung-ryul’

Department of Acupuncture and Moxibustion,
College of Oriental Medicine, Tae-Joen University

Objective : The purpose of this study is to investigate the antioxidant activities of Alismatis Rhizoma herbal
acupuncture by experimental methods.

Methods : For this purpose, first, we put an emphasis on the control of enzymes of the antioxidant system
in various changes inside the cell; these changes caused by the proliferation or the activation of the cell which
were brought about by the handling of PMA and TNF-¢ into the THP-1 monocyte cell of the body each
other. After that, we caused the acute oxidant symptom by the injection of AAPH into the mouse' abdominal
cavity, and then applied the herbal acupuncture on $36 point(2=%), and finally, we measured the change of

blood ingredient and the resistance against the activated oxygen of the red blood cell membrane, MDA, SOD,
and catalase.

Results © In vitro the revelation of IL—13, IL-8, TNF-a, NOST and IL—6 were decreased and the
revelation of IL-10, TGF- 8, GM—CSF IL-12, GM—CSF and SOD were increased. The DNA~binding of
NE- ¢ B and AP-1 were activated and the formation of ROS in the THP-1 cell line was decreased.
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antioxidase, the SOD was meaningfully increased.

activities.

In vivo IL-14 among producing the cytokine inside the plasma was meaningfully dwindled and the INF-
v was meaningfully increased. The resistance of red blood cell membrane against the activated oxygen was
meaningfully increased and the MDA formation was meaningfully dwindled. In the activation of hepatic

Conclusions : Alismatis Rhizoma herbal acupuncture by experimental methods had effected on the antioxidant

Key words : antioxidant activities, Alfsmatis Rhizoma, NF— ¢ B, AP~1, SOD, catalase.
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1. &%t 1~chloro-2, 4-dinitrabenzen(cDINB), 7-
1) &y E;P%U ﬁﬁﬁm aeﬁ‘;t:fk:‘scmbic acid,
A KR Ve 8= 280~300g9 Sprague—  fom, C%omestmza cmgwxiecmyg:g:
Dewley R (BRICBROFD) tete B2 wAHRS  Beime! Dbk proirwer
o, BB KA ERERERIE 2215 o, o eeOT T
2% 8.0% ol3t, 2% 5.0% o8}, ZIE 8.0% ﬁ‘;i'éﬁ"”" .‘i.‘!;%“é‘i‘:m%:l; %31
ol8h, 24 0.6% ol 2 0.4% ol )bt o s g"m" T e Sigma
3 Aglst BE £48) fussy BE 2212TE 011& malm?lieh“!de bisdied] by aceu%g
MR sy 28RN KERE R AENT F o sodlum hrmwlfl chmmm
E5o AT, o ki orthowd o i
2) ity fgnm:mde Pﬂ?ﬁ‘a’i‘”f%“ c -
EERo (EFHY B (Alismatis Rhizoma) & KH l;‘atfbnf;d]cm;éiﬁmm io-
KEE: B @AMBOIN MRS A @Ay cot widTA), Trsh mﬂﬂm usa
%mﬁ(Mgloey Murine
3) Mo B Tramscriptase s MMLVRD), | Promese
B 55g& HXR 3o 93 flaskel W1 @ RNase inhibitor
K 300meel ztz} pndie] 3rERG E<t shaking water RNAzolB Tel-Test
bathell ¥ Wiists MES TR, o wEHE 3M Sejorey Hyclone
paper2 3E JAIS ¥ rotary evaporator® WA {fetal bovine serum, FBS)
RASISICE 8 B 95% ethyl aloohl 30 ——Ee O
mE w3k FEAM T X, KES £HE sceondary Ab, anti-human Ig
WS WIS, 8-S thA] rotary evaporator ECLHRIi ﬁ’fﬁgﬁgﬁdmxﬁgﬁi’_?ﬁ] Amersham
T BRG] ANE WBE WAEIST. K thymidine
£ t}A] 85% ethyl alcohol 30méE fndle] FA] # containing collagenase A BM
3T HiEs AR e B9Ey, oA ¢ ELISA kit | PharMingen R&D system Endogen
W& 75% ethyl alcohol 30m¢E i3 & 2 e WINF-o | PharMingen R&D system
S 2F REF ¥ ¥ + ethyl alcohol® BEE% aﬂﬁ"ﬂ“}lﬁﬁﬁ 5"33“;‘;"5;‘”"" m Canada
o] B2 ES 20go] HA 331 IN NaOHE pH Taq polymerase, Deomynucloonide
6.82 HWEC] Bl 128500 HES ¥, Bl triphosphate(dNTP) TaKaRa ;
Bs BT o2, BEsl 10%9) 20% EE 2, 2'~azobis(2-amidinopropane) Polyscience apan
hydrochloride(AAPH)

161



RS AR WE WEM AR

o AL ik 3 RS ERSITH

(2) #zs
#® B HEeR BLEH
ELISA reader molecular devices
flow cytometer Becton Dickinson
homogenizer OMNI
plate shaker Lab~Line
oy Centrikon, Sigma
FreElRoA USA
(Glass microfiber Whatman
filter)
A4 sHeEA 7| g e
(Express 550) Ciba~Coring Co.
Fuilialve £
(Cell Harvester) LKB
UA A7)
AEITERY MINOS—Roche | France
Primus 96 Legal
PCR system MWG Germany
spectrophotometer Shimazue
- Japan
bio~freezer Sanyo
ice—maker vision#i& Korea
2. ik
1) In vitro
(1) #ife %

32 E% lung fibroblast cell(mLFC)& BA
LB/c AF 9 i ##S cool D-PBSE 3[E #eHEs
¥ e 27402 Y ¥, conical tube(15md) ©]
Yol 1,400rpml. 2 54 EU#ESES, tubeo D
MEM {containing collagenase A(5mg/mé) %} DNase
type I (0.15mg/nt), antibiotics(penicillin 10*U/ul,
streptomycin 10mg/mé, amphotericin B 25ug/mé)}
& 9o 37T B9 CO, HmagelA 2 i B¢t
#&3IAE. 0.5% trypsin—0.2% EDTAE #pndh
T 30 o Ml RS & T AASE A
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BT (PBS)E & 26 1,500rpmOE ELHSH
¥, DMEM~-10% FBSell 1808 ok s#sidc}. 1
BH F 0.5% trypsin—0.2% EDTA® mLFCE 4%
skl AT THP-1 MM human mono
cytic leukemia cell line(ATCC, CRL1324) 22 R
PMI-1640 sl 10% $elob83, penicillin
(100U/mf), streptomycin(100gg/me) 1813 10ug/
né?] gentamycin®] &4 € & 37C AH Y 9
5% air, 5% CO.Q1 gl A &SI

(2) % RE

fiaE: BES SRB assayi® 2 o7} sl
Kol EASIT. % 47 mLFCS THP-1 i
FE 37C AHS 5% CO, ###ols = RAe
Trysin-EDTA B#CZ H—fijfiSc] HEE o]
Wi, 2.0x104708) #HE 96 well plateo] #r4kst
1, 37C 4HY 5% CO. seEA] 2650 Higst
T RMRE 500, 250, 125, 62.5, 10, 1ug/mi) &
REEBRS 27 4800 5 BESISITh BRKRT
Fol RS ¥y, AQAteHRgdo 2 oF BhiEs}
At 2+ wellel 50% TCA (trichloroacetic acid)&
S50utE hndtsr, 16§ F<k 4Co) HESIGT KE
KZ 5[ Hkst ¥, well plate® 57] FolM #igst
A}t SRB(0.4%/1% acetic acid) #HS 100w
/well2 pndty. B (room temperature) oA 304
i B39k 183 0.1% acetic acidBi o= o
4~5[E #lF F F7) Sl BT 10mM Tris
BaseE 100pl/wellZ ¥MEAIZTE ©f plate® plate
shaker®lA} 3.5 speedZ 54l shaking 3}, EL
ISA reader® 540mmel RAEEES WESITH

(3) THP-1 #fkfktel] mRNA RET BEAE

O BREHR B8

THP-1 #lzE 24 well plated] 1x10° @iz 2}
welloll 48T, 100, 10, 1pg/nt BE2] BREBHEHK
& 77} ek, 1650 ¥ TNF- 2§ 100ng /mé®
ZtzZke] wellell Rhndte] 6RER B sE#sH )
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@ RNA Hifi (total RNA)

BRERT 528 & 2,000 rpml.E 54 BOTHEE
0] LRI B F RNAzol® 50048 2 ¥
g W7k Basisith o] ®BE Bk chloro-
form(CHCly) 50u8 wmmd ¥ 158 Bas
o} & 1540 KBS ¥ 13,000rpm2E EO
ABES T oF 200408 HEWE Bkt 2-pro-
panol 200p48+ AERA F HAs £E3D FL
A 1558 g@EsAT. oA 13,000rpm R ED
S ¥ 80% EtOHZ A¥dtx 347 vaccum
pump®l] EE3lel RNAE fmthelsich M@ R
NA¥ diethyl pyrocarbonate (DEPC)& MEE 20
102 7ol =] heating block 75 CollA &K
{EA1Z) F first strand cDNA&BLO ERASAT

Q@ HER-ELMR EHRERT-PCR)

Y% (reverse transcription) KIS £4]€ to-
tal RNA 3uge 75ColA 54 8% (denaturation)
A7), ole) 2.5u¢ 10mM dNTPs mix, 14€ random
sequence hexanucleotides(25pmole/25x8), RNA
inhibitor24] 1gxf RNase inhibitor (20U/ul), 11
100 mM DTT, 4.54¢ 5XRT buffer(250mM Tris
~HCl, pH 8.3, 375mM KCl, 15mM Mg Cl) & fn
& &, 148 M—-MLV RT(200U/ut) & ©}A] fnst
3, DEPC #8Y HREAEA BK $371 20u7} 5
TE 3t o] 20w RIE BAWE F A2 H
2,000rpm e & SHM EOMESS 37T EE 72
oA 605 F<t RIEAIA first—strand cDNAE &
Fa F, 95CoAA 54 F<t HES] M-MLV RT
2 REH(E AT F Aol 5878 cDNAE poly-
merase chain reaction(PCR) o {Ef&Hth

@ cDNA PCR

PCR Primus 96 Legal PCR system(with high
pressure lid}E FIfste] 43ttt JEL o|v|
£52 39 cDNAE FHo2 Mgy, £ o
& primers B -actin, interleukin-1(IL-148), IL-

6, IL-8, IL-10, IL-12, IFN-7, TNF-a, TGF- 8,
NOS-IIE #iEs}l7] 13193 sense primer(20pmole/
) 9} antisense primer (20pmole/ut) & BASH 1
W& ek, TAl 3wt 2.5mM dNTPs, 3u¢ 10X
PCR buffer (100mM Tris-HCl, pH 8.3, 500mM K
Cl, 15mM MgClp), 2813 0.184¢ Taq polymerase
(5U/ul) & gt & B 3071 307t HEZ B
BKIEKE M8t predenaturation 95ClA 55
E4t denaturation® 95CIM 54 FRH2 cycle®
] 25 cycleZtAE 14), annealing® 55CelA 14
2, elongation 72Tl 14 B #8eE A
25 cycles¥ ¥ postelongation® 72TIAM 34 ¢
9 270 PCRE 385lth. & PC R products™
208 1.2% agarose geloll loadingdte] 120V 24
olM 20/ A71GEE B3 HITEIHTH
Oligonucleotides] MAXFIE tH&a 2o

digomicotide 5 ~CCTCTTCTTGAGCTTGCAAC-3'
e 5'~AGCCCATGAGTTOCATTCAC-Y
oligoramentide 5 ~ATGAACTCCTTCTOCACAAGCGC-
w5 GAAGAGCOCTCAGGCTGGACTG -3
i ide 5 ~GCAGCTCTGTGTGAAGGTOCAG-3
e 5'~GCATCTGGCAACCCTACAACAG-3
g ide 5'~GCAGCTCTGTGTGAAGGTGCAG-
ol e §'~GOATCTGGCAACCCTACAACAG-3'
ligoneicotide 5 ~AGCGGCTGACTGAACTCAGATTGTAG-3'
aisence,  §'~GTCACAGTTTTCAGCTGTATAGGG-3
ligo 5% ze §~GOCTCACAGGTCTGTTCGTT -3
oeee . 5~TCGTGAACACTGCTGAAAGTC-
sigoreotide S —AGCOGCTGACTGAACTCAGATTGTTAG-
e 5'—GTCACAGTTTTCAGCTGTATAGGG-3
omm"m 5'~GGUTCACAGGTCTGITOGTT-3'
s enet 5'-TOGTGAACACTGCTGAAAGTG -3
NS g atide 5 ~COGTCGATAGTGGCATCCATGAAAC-
aieme 5~ GGACCAATACCTGCTATAGGG -+
e 3o 5~TOGAATOCTGTGGTOCATGAAAC-Y

£ --actin Dlig

antisence ' ¢ -3
oligamucleotide 5'~TAAAACGCAGCTCAGTAACAGTCCG -3

IL-18

IL~6

1L-8

1L~10

GM
~CSF

IL-18

TNF~ o

TGF- 4
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PCR product¥] %2 Windows 1D main pro-
gram(AAB, USA) & olg3ted Hugk(height, Ht)
o2 HiESHA

(4) ELISA®l &gt ol 27191 8l SOD JIE

THP-1 #aE &5 3HET subculture(1X10°
cells/uf) 3t} 12 well plates] 2x10° #fe 2
welle] 2H# ¥ LejoldYEH RPMI-640 Hi&
WO Z overnight*lRATh 100, 10, lpg/mé S
BREERES 47 sy, 1M F TNF-eo 8
100ng/m® Z4Zke] welld) ZRmnstsich 685 &
RPMI-1640 #&EKCZ 2 well& S & A2
& BEEI BRERRS BESY 488 F<¢
CO, Mg RE A HESIAT KR\ KT8
of 28 HREE 2,000rpml R 546 EOOES
o] LEgWKS [EU3te, IL-1 8%+ ELISA(enzyme—
linked immuno—sorbent assay) kit (Endogen), GM
~CSF2} TNF- ¢+ ELISA kit(R&D system) 2.
HERS WESNS

SOD+ spectrophotometer® 525molA] zero®
3 7} blank$®} sample tubedll 9002 buffer&
9oich J8l3 4049 HER LEWRE ¥3, U
SOD kit8] R2 %# 30uE F71Ht ¥ vortex &1
37°ColM 14 55388 § Al R1 B 3048 ¢
1, A vortex 33 Al 19H time scan BXE
& mEsth

(5) Western blots

O #itt BEAE i

THP-1 #fael 100, 10, lug/mé MES] BEE
BE 22k gEsky, 18R § 100ng/mée] hr TN
F— o 8} 245 5 Fky &S ¥ 33] PBSE M
BE A¥ESISITE Ml lysate® ¥7] $A3Kd 50
18] lysis &3ER{Tris—HCI(200mM ; pH 8.0),
150mM NaCl, 0.5%(v/v} Nonidet P-40, 0.1mM
EGTA, ImM PMSF, 0.1 mM DTT, 10ug/mé leu-
petin} & BAE ¥ &M 304 &S 55
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i B0 B MHEk: lysate® o Bradford %
BHROE BOHERSIY 50ul s HESISITH

@ #fakE: CwW/Zn—SOD2 immunoblotting 447

MMt lysate(50ug) & 12% SDS—PAGE gelol
A3 PDVF membrane®] ##AIZ{th 2% BSAE
2 [ blocking® ¥ anti-p38 antibody (22C11)
£ EESY 4CoAA overnight AR 283 anti
~human Ig HRP-conjugated sceondary Ab(1:
4000) 9} RFEAIZ § ECL~Hybond film2 2 im-
munoblotting® 3ty S4rEkATE

(6) Electromobility shift assay (EMSA)

O MR 9 BREHRRE

THP-1 MH#EE 6 well plate?] 2} welle] 1
x10" MY SkrEtn, $Hol83EW RPMI-
1640 ##K O 2 overnight3t3lth. 100, 10, 1ug/m
BRES BREgRS 44 £EstT, 1R F 100
ng/mé%] hrTNF- ¢ (PharMingen) &} 4B E< [
iy &S ¥ 33 PBSE @S Ausisich

@ nuclear extract

HERS S 4TCA 1,200rpml. 2 104#] &
OS] LRSS BES T AHAMAE KM
33T}, o el 3vf Fme FEN A(10mM
HEPES, 1.5mM MgCly, 10mM KCi, 0.5mM DTT,
0.5mM PMSF, pH7.8)& #7183tz L&l 104
HES ¥ 2,000rpme2 109H BLSESIY E
BHE k3T A $E8R AS Mty 0.1%%
E7} Hx% NP-40% #pnsti, Dounce homo-
genizer B pestle® ©]43l] MRS ERHslo BE
k3t 4Tl 2,000rpmo 2 1047 EOo#st
o RS BREslth o] Mifad 9389 CQ0
mM HEPES, 25% Glycerol, 0.35mM NaCl, 1.5
mM MgCly, 0.2mM EDTA, 0.5mM DTT, 0.5mM
PMSF, pH7.9) & 2.5m¢ #ehnsla, 4°CeiAl 12,000
rpmOE 1R B BOSOES T EHMES Dk
3o} 18WERE 508} F39 #F 4% D(20mM HE
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PES, 20% glycerol, 0.2M KCl, 0.2mM EDTA,
0.5mM DTT, 0.5mM PMSF, pH7.9) oA i&#ratsd
ok EHTE BEE 4TA 12,000rpmo s 18R
BONET T LRRTE BT

® Gel mobility shift assay

EMSAE $1% gel shift oligonucleotide HE:AC
7l oHE s gk

NF-£B : 5'-GGCAACTGCTCACTCTCCC
TTT-3
AP-1: 5'-TGACTCA-3'

NF-¢B% AP-1& o*P-ATP$} klenow B
£ A3l 3 ‘~end® 93, 5'-endE label-
ling8kq probesZ EAEATE DNAS HEAEY
9] B4 RES 208 nuclear extract, 2ug poly
(dI-dO)7F EANE REEH(10mM Tris—Cl, pH
8.0, 100mM KCl, 5mM MgCl:, 0.1mM EDTA,
2mM DTT, 250ug/mé BSA)el competitor® #in
A 41 A4S Y44 30HH REANF T wa &
48 2429 labelled-probeE(0.5~1.0ng, 100,000
~2,000,000cpm) & HINdt F thA] 304 2 4
oA RHEAIZATE 6% polyacrvlamide gelg 204
# prerund 3] KMEHS loading ¥ ¥, 150V,
10mAE 3WR F¢ A71¥%FE 3%tk Bromo-
phenol blue(BPB) dye’t WO ERE 1~2cm AL
7t BEEHA =HE A719%E WFT °lF vacu-
um gel dryereA o & B X F X-ray
filmol] BHAIA BHAIRATT

(7) THP-1 #Eia 2% 1% fE

hrTNF— o (R&D system) 52 EE§ THP-1
i) EREMEREEE BES H5td 96 well
plate® 2zt welle] 2x10° ¥ ¥eondtz, 100,
10, 1pg/ml] BREHHET ' TNF-o S BENZ
BES ¥ Mg 37CoA 40k & ¥ 504
Ci/ne8} [methyl-3H} thymidine2 ¥t ¥ &

48X13F RS Ml ke WA B9¢
A9 kg w7 S8t T MiKRERS
st Feldf Wl Y5y, Bee £ 4
AHd EHTNE o438t WA FALAY] %L H
EsATT

(8) Nitric oxide(NO) 4 & #lE

NOAREE REs7) % AEQ Griess R
< WWA(0.2% Naphthylethylene diamine dihy-
drochloride in D.W.) %} &¥# B(2% Sulfonylami-
de in 5% HsPO,) & BEstT ABEATel RS,
A Eale] F B 1 12 BASY BAPWS
FRSHTE hr'TNF- o (R&D system) 58 HES
THP-1 iR NOE BIES7] $i5td 24 well
plated] Z+ welle] 5x10° #E® sk, 100,
10, 1pe/mie] EEREEHHET hr'TNF- o & 42 BE
3 F MRS 37TCoIA 488EM #EEIIATT sk
BT 3 3% LB 100402 96 well plated] &
H3tT oAl BABW 100mE 54 H ELISA
reader® {EA3IY 540N BEEES WER
T, XFEPFFHMLE Sodium NitriteE 0~80 £ MA}
olell A} MESFHTE,

(9) #MA reactive oxygen species(ROS) 9
poxiii

hrTNF— @ (R&D system) ¥& EHE§ THP-1
RS ROSE WESH] 9319 24 well plated)
Z wellell 5x10° M sk, 100, 10, lug/
e BEEEKT wINF-oE BERS HEE
¥ MRS 37TelA 48esM sRRSISICE ko] &
TE ¥ DCFH-DA 50 xM& BB 54/ sk
&3 26 AT ¥ flow cytometer® MK &%
DCF £+ ROSE HiESI

2) In vivo
(1) 8w =A 2 il 29 53
A 10vE]E 4 mow sho] TEHEE HER
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ascorbic acid EREE, 10% ¢ 20% BEEEHC
Z EAst] #EFels THHE 18 18, 0.2n09) &
RREHE R=E(S36)% ] #Hsln, TE o)
AAPH (50mng/ke) & %K A KT ¥ kol &
ot peie

(2) EmEg, ARk, mEg, R UE

$F ol AAPH #4 609 ¥ ethyl ether2 Wil
3 ¥ ORRMECE 10m) miES Rmsksich
2% 2nf= CBC bottleo] Yol Bk, Amike,
MBS Bl AT, U 8mle mE
<& MFEoEEel ERSIT

O AmRY #E

HMBREE ORZERIE O 2 M niks 2AH5d
T547)1E Fonio#™ o) ¥t Minos—STZ &
it

@ g 3 nERy fE

ARME P MERME Foniolk™e] #sjel
Minos—-ST2 BIEsITH

@ MR RIE

T MEBE Foniotk®™ el #3194 Minos-STZ
FESHTE.

(3) mif I mFERS WE

O miERs WE

Heparin®&® ¥ CBC bottleo] m&s 48t
mFS 9%tk m#SF albumin, total bilirubin,
uric acid®] &8 MES Biurreti:™ o) #31] g8
HALE 34738 (Chemical analyzer) 2 BIESGTH

@ MBS JiE

&% LDL cholesterol, creatinine, glucosex
Talke—Schuberti:™” o] ¥sle] HBELBHHRE
ERs] fiEAT

@ UEFA-14EeHIL-18) 2 QHHE v}
(IFN-7) #IE

IL-13% IFN~ y & ELISA kit (Pharmingen) &
FH 9 mFlA SWEES BTG 44 83
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m#E well plate®] 1008 Skrateict. 166 &
kBl KEF F 2[E washing ¢EFEdoR
YEEst ¥ antibody Avidin—HRP conjugeted 100
b ES Y, 1R Bt BN HE® F thAl
sttt TMB 7124& 1004 4r4Esta BEFfel
A 302 BES F 50409 stop BRE BET ¥
ELISA readerZ 450molA BXEE BIESA.

@ FRMIREES] EEER e it Has

Niki%<) Vo) wah 829 mEe @Bl
¥ 31 10mM potassium phosphate buffered saline
(pH7.4, PBS)BHKE #hndtod s&00 8 (1,400rpm,
10235 3B REsl mis S 3 20%
RBC % 1mtE ¥ 3 50mM AAPH W 1mE ¥
hmsted 37°CelA 3shd Ft @IS o] BHE
504E HXste] 2ml salineliie] W& AL ABW
olg} 31, E 50ulE Hdtel 2mt Kol ¥ AR
& BE®elE &9t 44 ¥ BwE T BAT
F 540melA BXEE WESSI 281 (ABK
o] RNE / BEHS] RKE) X 100(%)& hemolysis
valueZ FESCH

® EEAME RE(TBARE) v

TBABIELS Suematsu®®] Hg*? o) whe} clean
test tubeoll M 200u4E Y3, 8.1% sodium do-
desyl sulfate(SDS) solution 225u& pndti 58
fél vortex mixer® mixing3I3th. 20% acetic acid
1.5m6E Mt3 7hud AEAKE Y3 S5BM vortex
mixerZ mixing3t3th 1.2% thiobarbituric acid
solution& 4+2} 1mé¥ tubed] T3}, clean dry
marble (2] 7€) 2 coverdt ¥, 304 water bath
N Bk 223 Rl 309 coolingdt &
o 3,000rpmoZ 202 BLVES LERS
KEao] RS 532melA REEE BESH
pii=g

(4) el RMAENRSHR Bt BE

O I #Hgs o8l
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fFE FHste] 30mM HEPE @540 o
—84C bio—freezere]l REINATI’} Bansal 59
HE o) et MHE 829 e BA H3 409
150mM KCi€ &%% 30mM Hepes €39 (pH
1402 WSt HELI T, FLoMEd ¥
12 EOS#(T00Xg, 2098199, 1 HRewS
BODBEE BT 2K EEEOLDE(11,000Xg,
3040381 2R LS st ohA] 3k REEE
L #E(105,000xg, 603 1 34 LEWOE
ffE o8 9k 183 105,000xg pelletd
130mM KCl &% Hepes #&doz Aojd 3
A EEEEOS#E (105,000 % g, 608t 9e
pelletg £ dFHoE HHE(LS microsome
AEE QU Microsomed) ME 481 St
T 28RS 0~4C EEENAM FYsHos ~70
Coll 7 3AA 2% Kol EAsIc

Q@ &HH T8

Bovine serum albumin(BSA)& #&# WHE=Z (§
st Lowry 59 FHE™el wat &aE BES
HESST

@ o gt & BE

O Superoxide dismutased] FEHE BE

o] BKY FHE WEL McCord%9 ¥
w2} xanthine® xanthine oxidase?] &t 4
J=E superoxide anion®] cytochrome C9] 3
A& WHEIAZE RE REE FASSH & 3.0n
£%9 cuvette®] 0.1nm EDTAS &438= 50mi<)
Ard 2=t (pH7.8) 2.1me8} 0.5nm xanthine 0.3mé
9 0.1mm cytochrome C 0.3méE mgt £ cyto-
chrome oxidase®] &3 83 cytochromed
HRE 97 A8 KRl 50 M potassium
cyanide 0.1méE mnskich. RIEHS] Mk TE &
ZA717) 18 sodium deoxycholate (0.1 mg/né)
£ 0.1ml ¥} 0.033%7F HEF 35k BREAEKE
Z A& ¥ xanthine oxidase 0.1ml%}: MIAE 48

20p0E PRONEE F 550melM BHEES BmEKE ®
EBSiTh BEE #Ehrol h# H#EL xanthine oxi-
dase?] BEE HENsi MOEE #INE 5% 0.02]
o] HE& gk

© Catalase {EHE BIFE

Aebi®} F#E® o] wel 3.0mt cuvetteo] 130m
Q1Y 5 GHT.0) 5004, BIKAS 40.0, 7
1HK 660utst EHR] 15mM HOp MEEC] o3
XES B WENNT BRY BAEE 15
¢ 1M HO8 A7 MR 85 1
unit® FRS ).

3. fEETEREE
#5525 meantstandard error® 71E8c &
B BES Student's t-test™ o} o8 #Esiain

I & #&

1. fRREEE AlE

mLFColA BEHES 100£2.7%°191, 1, 10,
100 2 200pe/mé SEEFRENRS 212t 995+
3.4, 96.1£3.1, 975224 9 91.3£25 %= e}
U 200ug/nl BREHEIRE LAY BE BolA i
fagtEe] dgich

THP-1 cell lineolA= HERS 100£3.6%0)
A3, 1, 10, 100, 200ug/mi EREESGHEEE-S 212}
98.3%3.3, 95.4%2.9, 94.8+3.5 9 93.2+4.0%%
BE A HES Mgl A3

2. Pro-inflammatory cytokines® mR
NA %88 I
IL-18, IL-6, IL~8, TNF—a, NOS-19} &
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FRER| SRR BRI KB BE

100 bp DNA marker

Media Control

TNF-gt (100 ng/ml)

TNF-a + AR-HAS (100 ug/ml)
TNF-a + AR-HAS (10 jig/ml)
TNF-a + AR-HAS (1 jg/ml)

IL-1p | ;< 361bp

IL-6 - 318bp

IL-8 o < 365bp
TNF-a

NOS-1I

B—actin

'FNF-a + AR-HAS (100 pg/ml)
TNF-t + AR-HAS (10 pg/ml)
TNF-a + AR-HAS (1 pg/ml)

5
4
:
<
Z
=}
B
&
g

Media Control
TNF-a (100 ng/mi)

Fig_1. The effects of AR—HAS on pro—infla-
mmatory cytokines mRNA expression level in
THP -1

Promonocytic lenkemia cell line of THP—-1 were pr
etreated with various concentration AR—HAS{100, 10,
Img/md) plus recombinent tumor necrosis factor—alpha
TNF- a) for Shrs respectively.

Amplified PCR products were electrophoresed on
1.2% agarose gel, and the analysis(Ht) was used to
1D—density program.

The other methods for assay were performed as
described in Materials and Methods.

The gene expression were observed IL-14, IL—6,
IL-8, TNF—~¢a, NOS-II mRNA expression and in-
ternal control(8 —actin).

< Pro—inflammatory cytokines®] mRNA 8o
thato] BES £ <Fig. 1>3 2o

3. Antioxidants—like cytokines®| mR
NA 388 BIE
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Fig 2. The effects of AR-HAS on antioxi-
dants—like cytokines mBNA expression level in
THP -1

IL-10, IL-12(p35), TGF- 4, GM—-CSF&
£ Antioxidants—like cytokines®] mRNA EREl
el mEs R <Fig. o9 2k

4. Pro—inflammatory cytokines 4£ZE&
AE

IL-18¢ 4EEpg/m)S rTNF-o EEH
B3t} 100, 10,1pe/mis] BEEFERERIAN 8
A BAsisitiKTable 1>

TNF- a9 4EE(pg/n)E rINF-a EEE)
Hlste] 100, 10ug/me] BBEHEERNN AES
Al BA 3Rt Table 1>
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Table 1. The Effects of AR-HAS on pro—
inflammatory cytokines production level in THP—
1 cells culture supernatants

Table 2. The Effects of AR—=HAS on anti-
oxidants protein and cytokines production level
in THP~1 cells culture supernatants

Cytokines
Group AR;/HgS Production(pg/ud)
e/ IL-15  TNF-«
Media 0 911£5.0 368+26.4
0 359+20.1 7991+55.1
rINF-«a 100 1641146  390%48.7
(100 ng/nf) 10 2717£18.17 593+44.5"
1 339%31.5 776:+67.4

Anti—~oxidants cytokine and

AR-HAS protein production

Growp = o/m) —GM—CSF SOD
(pg/nd) (10°U/md)

Media 0 26%2.8 2.72%0.05
0 33125 2.9810.08
ITNF-« 100 | 18011477 4.88%0.25™"
(100ng/mé) 10 272113 4971043
i 104169 325046

Promonocytic leukemia cell line of THP—1 were
pretreated with various concentration AR—HAS(100,
10,1mg/nd) plus recombinent tumor necrosis factor—
alpha (‘TNF-— &) for 6hrs respectively.

The supernatants were collected after 72 hrs cul-
tured, and IL-18, TNF-« concentration in the
culture supernatants were assayed by ELISA kit, and
the other methods for assay were performed as de-
scribed in Materials and Methods.

The results are expressed the mean=*S. E(N=10).

Statistically significant value compared with control
group data by t—test('p<0.05, “'p<0.01, " 'p<0.001).

5. Antioxidants protein2t cytokines 4
ER AE

GM-CSFY 4EE(pg/md)E rTNF-a BEH
o sl TE BREERERRN RESA B
815t Table 2>.

SODY #EEQ03U/sD)E rTNF-o EEFI
nste] & BREFEEAA SR B
K Table 2>.

6. SOD protein activity AIE
EEERRS RES KRFdAN SOD protein
activity7} #i08} g, 3>.

7. NF-xB2 AP-19}
= RE

DNA-binding

Promonocytic leukemia cell line of THP--1 were
pretreated with various concentration AR—~HAS(100,
10, 1mg/mf} plus recombinent tumor necrosis factor—
alpha ('TNF—q¢) for 6hrs respectively.

The supernatants were collected after 72 hrs cul-
tured, and GM~CSF, superoxide dismutase(SOD) con-
centration in the culture supernatants were assayed by
ELISA kit, and the other metheds for assay were per-
formed as described in Materials and Methods.

The results are expressed the mean®S. E(N=10).

Statistically significant value compared with control
group data by t—test("p<0.05, “'p<0.001).

Statistically significant value compared with control
group data by t—test(p<0.05, "p<0.001).

4&&"

b

Fig 2.The effect of AR-HAS on the SOD pro-
tein in antioxidant enzyme production from rTNF
—a stimulated THP—1 by Western blot analysis

SOD protein activity was measured by immune Wes-
tern blot assay.

Cell lysate(50mg/lane) was separated by SDS—po-
lyacryamide gel electrophoresis and then transferred
PDVF membranes.

}1;11111121 —-SOD was analyzed by use of anti—phospho Ig

Lane 1, RPMI~1640 media control was not treated

Lape 2, rTINF~ ¢ (100ng/n€} was control

Lape 3-5, rTNF- a plus AR-HAS(Q100, 10, 1ng/me).
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BRNC FEHERRO WS WY BR

BREGHRS FES MM NF-«B AP
-19] DNA-binding®| &t H& A& B 4+ 9
QAFig. 4>.

8. Reactive oxygen species S B0 AISE
BREEKS BET BolM ROS7} WAdk i
BHESZ /AE A& B £ I%tKFig. 5.

~ _AR:HAS

g
g d,§ 100 10
-+

+/- rTNF-o

-+
+
+

NF-kB

AP-1

Fig 4. The effects of AR-HAS on DNA-
binding activity of NF—kB and AP-1 in THP-1

Human THP~1 were pretreated with various con-
centration AR—HAS(100, 10, 1mg/mé) in the presence
or absence rTNF— a (100ng/nf) for 6 hus.

Nuclear extracts from THP—1 were incubated with
a 32P-labeled DNA probe and analyzed by 6% po-
lyacrylamide gels.

Electrophoretic mobility shift assay by NF—« B and
AP—1 DNA- binding activity.

Lane 1, RPMI-1640 media control was not treated

Lane 2, rTNF— e (100ng/né} was control

Lane 3-5, r'TINF— ¢ plus AR—HAS(100, 10, 1mg/me).
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Kev Narne

we Not stain

e Meshin contral

e FINEAAR-HAS
(0 pgraly

e PTNFe AR-HAS

100 g 'mi}

Relative Cell Number

Fluoresence Intensity (FL1)

Fig 5.The effect of AR-HAS on the ROS pro-
ductien in THP—1 cell line

Human THP—1 were pretreated with various con-
centration AR—HAS in the presence or absence rT
NF - o (100ng/mé) for 48 hrs.

After cultured, DCFH~DA reagent(50mM) treat-
ment and the cells were harvested, and assayed for
ROS production by flow cytometry, and the other me-~
thods for assay were performed as described in Ma-
terials and Methods.

Not stain ; not treated THP—1 group

Media control ; 'TTNF~ o was treated

I'TNF— o + AR~HAS(100mg/nt) ; -ITNF— ¢ plus AR
—HAS(100mg/mf)

INF— a +AR-HAS(10mg/mf} ; 'TTNF- ¢ plus AR
~HAS(10mg/mé)

0. MR cytokine ER BIFE

IL-189] AEE(pg/m)e 20% ERIEEE A
HE3A BT Table 3>

[FN-7 &} 4R (pg/nl)S ZE BREBHIIA
RS #hrdkitiKTable 3.

B0l CHEt sROIRFES] Mt BIE
BEE BRZEEHAME HESMA #heskich
<{Table 4>.

11. M3RA MDA BIZE
MR MDA (ug/mb) & 20% B IM BE
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A WA S K Table 5.

Table 3. The effects of AR—HAS on serum of
cytokine production level in rats treated with
AAPH

Animal Cytokine Production

Table 5. The effects of AR-HAS on the for-
mation of malondialdehyde in rats serum indu-
ced by AAPH

Group Normal Control Ascorbic AR-HAS AR-HAS

acid Q0% (10%)
MDA 114t 280+ 152f 201  278%
(we/ut) 68 251 98 164" 200

Group N (pg/nt) Statistically significant value compared with control
IL-18 IFN-7y group data by t~test("'p<0.05, “*p<0.001).
Normal 10 3242 55124
MCOEW'H }g 122:—:3; I‘gﬁz Table 6. The effects of AR—HAS on the an-
corbic aci *3, 7, . el .
tioxidant ‘
AR-HASCO%® 10 105£6.9" 74136 v:/?;r(: ZXP‘ :nzymes activities in rat liver treated
AR-HAS(10%) 10 127£5.7 57+23"
. . , . SOD Catalase
Alismatis Rhizoms herbal acupuncture solution{AR Group (103U/ud) (U/me/min)
—HAS) was subjected to intrathecal(i.t) injection on Normal 22210.19 ' 3555215
836 point of SD rats for 7days. Control  407%056 108189
Data represent means=2S. EN=10) Ascorbic acid 897074 156%14.7%
f . , AR—-HAS Q0%)  8.54%0.86™ 136117
Control ; injected AAPH(S0ug/ke i.p) AR-HAS (10%) 567068  121%172

Ascorbic acid ; ascorbic acid plus injected AAPH(50
rg/kg 1.p)

20% AR—HAS ; 20% AR—HAS plus injected AAPH
(50me/ke i.p)

10% AR~HAS ; 10% AR—HAS plus injected AAPH
(50mg/xg i.p)

Data was analyzed for serum IL~14 and IFN- 7
level was assaved by ELISA kit. as described in Mz~
terial and Methods.

Statistically significant value compared with control
group data by t—test("p<0.01, ""p<0.001).

Table 4. The effects of AR—HAS on the re-
sistance of RBC membrane against oxidative
stress in rats serum induced by AAPH

Ascorbic AR-HAS AR-HAS
acid Q0% Q0%
RBC lysis 344+ 237+ 200% 283« 265+
value (%) 27 73 1487 49" 39"

Group Normal Control

Statistically significant value compared with control
group data by t—test{""p<0.01,""p<0.001).

Statistically significant value compamdi with control
group data by t—test('p<0.05, *"p<0.001).

12. Antioxidants enzymesi&t4 8IE

SOD03V/wl) &= & BEEERAN HE3A
skt Table 6>.

Catalase (U/ng/min) & 2 BREENIN HE
3 BMLE JERIA 99kt Table 6.

V. & %

S FH7HA #ikel tist B Harman” o} &5t
of RIESC] B HEST U= BRE EHL B
w0 Volt}, L BRL o] M) uMsld &
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RN FRHCHRY ME @K BN

e #td EEdMY Be BES A W
3 AFEHEYN BEE FIRAT RETHERINA
dojz HREV IR gt grETT Yk

AfBRol = EMBRY BHOEFEH e &
#aly EHEEE #rslEle DRAES RBLR
Q1 SOD$} catalase”t FESTY. pimEE® S 5
MRS B4AS MHIsH: #iED ARE EHBR
S BEshe #Bo] 3lth ol SODS} catalase
7} 4 BiEe] BEE 5 2, oxidative st-
ress7t #LS] EEF FHEolzRs Ag e
E @t

A EKEIA A7 KoM SODS catalase
ENEE fEstd 2 &R SODY & #@ins)
Aou}, catalaser BMLE vERRA] 9gton, E
fergol 2] SODSt THP-1 MifEEEE cell lysate
sto] MM} F&Eshs SODY &g WES
R B A& & 7 U ol BRERK
o] AF FFe RWEMRHFRAA SODE #hAlL
F lon, MK #FEdshs CwZn-SODSt v
EZ=glolo) M Mn—-SODY HE#E g
& vAE AL MR zA fEHE 8k SOD
€ EHEAZE 8RSl Ao E BEE

B AL MEGOEN EHMRS Bt
& IHE 5 et & RBRINE BREER)
THP-1 #iaEe] 28 |hHsHA Mmsiste] &l
BmE ARE MEIEH) FMLIEAY AT &
WeE ¢ F AT

IEEERLY] BRES T WEHRe RESA
Fown kKol o= Mol HA wEd
F QEd, X KRN m#FR MDA ®a &
Mol e RMIRES AHES WES £F MDA
9 FEel BREREA dsiA BOEHJT, Kin
HES S B AL € 5 AT )AL
BREHERC) FEARLY ERMEI MDAS 4
BE WEAZ L, REB& % KmiRES
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WS PRI R UL RA HEMEfEMC]
e ¢ F Uitk

HiERdE BREERL RES Btk RT=2
A 7HE BB EHEEERTE (Reactive oxygen sp-
ecies : ROS)o] F&T o3 BHEEL BXK
o BAERE AU g Hitshils FESE BRE
o BRNS L, B3] nEETHol] BEF #
EMRC] ¥ MRS BFAA TR MEE
A AL £ 0, OH, H:0:01 93 HEHS
do7l7] 4o & KEolr BHEEE] ROSS
R M)A KRE WES] 2 SR SREH
e EET #orE THP-1 M- ROS
o] £go] HojA A& B F UKTh

NO= REW hEHRE, @Sk HRAS 5
£fd HEE (EAE Yy, KEREIM @
% BN BE 5 AMERES BEANE oz
4314 Aot K KEIA NO 4% #ES §
T R BREEWEERY BOE Yol
NO &gt RV v 2& € F ATk

GM-CSFY 2 9 48 S&EHR NE
W SGBEAAN NS #ETF B program-
ming3} #EARZRE S HEed o8 RrEHAR
o & EBA GM—CSFS THP-1 @ffze)A <]
EER gt WES LR EWhERT, mRNA
BET BmIQAT. LY £RE 2 W BRI
%S GM—-CSFS) mRNA #HRES @AY 4
EEE BMANOEAN HBLIERY BES vA
= AE& ¢ F U

IFN-7 & K&MHE2] EHfeol BESESH, mac-
rophage scavenger receptord] RRAY FEMS M)
HAE e 2 Jgn geid AP k&
REOME BRBEFKS A7 0MAS] FN-7
EME BAA HBERE JeEhE Reg b
EPstTh.

IL-18+ KFET REREN HAEE Min
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BEET 2MeE RENZIHY, ROIS 8ol HEK
FQl NF-«BY &S FHsI, #8& Z3 Mn
-SODEME BEA/E #Ee /Ko 9.
IL-149 m#Es} THP-1 #iaReiNg 4Ege
BRgpmel o9 EoEdt =3 mRNA BE
T B#EI B EE o8 e

TNF-o& K&MlEAN T2 HWHT EHE
£E AP0 K Keeld THP-1 @ie)
ZRY LIS TNF-o8 4EES BRE
w98 B0, mRNABES BESHA
B Aoz Jech ke #RE B o 8
BB THP-1 MiEelMe] TNF-ae 9 4
&7 mRNAS BES AHEOEA HMgt (e
2 3 A& ¢ 7 AJ

Mn—SOD9| & HEMLIEAS o Fk¥olA g
BEs #Eel) AsiMe Mmbke ®EE Mk
29 ol @E3= transcription factor®el o
g aFre] HRIEE A KRAME SHREHK
o] antioxidant enzyme ¥WEHALE o Al HRE
o E5iflE 3o A= Mzl fEAsRER ¢
olr7] 98] NF—«B, AP—1% DNA-binding &
froll ohste EZEIGITE & EBOIME BEEH
#e] NF—-xB% AP-19 DNA-binding #E%E
Ao EN MRS ZelA dov:s RET
HRl Ee vA HiELfEAo] Yehts Aoz
BEd

A= IL-6, IL-8, IL-10%} TGF—8% m
RNABREMAE A5E #F pro-inflammatory
cytokines®] mRNABRES EAHI, anti—oxi-
dants—like cytokines®l mRNA FEES Ei=
o} o]+ MR el dojul= mRNA AR
B BRSEFK) BES "N kb B8
fefsHe Zloinl, mRNA ZREY e &= NF
- kB8 AP-13 L transcription factor®
gigozd FYExs AeE BEI

MBS ERE Ho3Y BREEKS THP-1
cell lineelM8 IL-14, IL-6, IL-8, TNF~g,
NOS-TI ¢t 2 pro~inflammatory cytokines)
mRNA BRES MEIskT, IL-10, IL-12(p35),
TGF- 8, GM—CSF$} %< antioxidants—like cy-
tokines®] mRNARRES BinAl o

IL-18% TNF-a 22 pro-inflammatory cy-
tokines®] £EEL WA A7, GM-CSF¢ SOD
ZL& antioxidants protein®} cytokines® £EE
€ ®mA7IE, SOD proteind activityE #inA|
Zos, THP-1 cell line*ld NF-xB% AP-1
% & transcription factor® DNA-binding2
EHALAIZCE o|H% #BREE BREEEC] Bk
2 #elA dolvhe RETHERAA BEL v
AE Aoy BEdrt

THP-1 #feee] #4tE Mt EumRe
S BHIEESE, NOSH ROSY A& Bl
e}

MmERHE cytokine?! IL-18% ¥AA7)1, IFN
—r & A7, SRR e AmERES) i
S BN A SREEE AEEs Rog Jebd
ok Ligtel]l m#gRe] MDAFRS BAl7|a, B3
FFe) RMERSFRANA antioxidants enzyme?! S
ODY A4S WmANOEN HMt HEE B
AN7lE Aoz Yestt

doz olHH BEBHS MikiEdM F
S B o WA Ue LEY Rez B
B,

V. & W&

#BRS FMFERES KRMeR uB/stuz A
9 THP-1 Eiik Miel PMAY TNF-o &
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RS AEHCERO P RN AR

Ztz} gEste] MY ot @ EHBRE FHs
o, fEEel ot ¥ EEb] del BREHE Mk
A o287k B 5 MR BRES A &
S Fo| ®miTEAE, SDR A AAPHE
Peol EASHY] B SUMLES BRAY X
R=B(S36)¢] SRty mgsss] #E, &
MmARES] EER] ¥ Wittt MDA, SOD X%
catalase® HES U3 22 #®wE 2T

In vitro
1. BREHEKS 200py/mis] BRBHEERS
Baer RE BelA Miagie] A%t

2. IL-18, IL-8, TNF-2 ¥ NOS-I¢ mR
NARBRS HER vlste B BREREHN
AN BAsIR, IL-69 mRNABRES 10ug/mS)
BREEHMERS BT B8 Bolr HER 1)
3t B3tk

3. IL-10, TGF-8 % GM-CSF& mRNA #

< BE BREBEERAM HER H3lo B
pidkelar, IL-12(p35)mRNAGRRS lug/mie] B
REREERS BAT ZE FolA HER 93
of sttt

4. IL-18% TNF-a9 4ERES 100, 1048/
ne] BREFEERANN HER vl HE3
A B3t

5. GM—CSF$ SOD9] £ERS EE EREH
EERIA HER] ulste] AESHA Emaetsl

6. THP—1 cell line®lAj8] SOD protein acti-

vityr 2E BREEEERAM HEHI vy
& skt
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7. NF~- ¢ B8} AP-19 DNA-bindingo] EK%
w8 EeE A

8. THP-1 cell lineo) X EE#EH®! ROSY
ERE BAANRT

in vivo

9. M#A cytokine 4EF IL-18v 20% #
REER A HEER vt FEIA BI3A
i, IFN-y & BE BRERA HERd bls
of HEIHA |t

10. EEBRRKe OiF RmmES] MWEd 2T
BREE Y HER viste] FEIA £t
Rt

11. MDA W& 20% BREEAIA HEs
o Hlst] AESHA WA

12. ¥ #Hifs (LR &M SODE 2E BE
gagrol BB vl HFESHA #BmalH 1,
catalaset= HEH Sl BLE YeRYA] Qi)
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