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H % r¥cytokine? IL-69 287|134 H37| A3 B celldAe] Az
712t& G739 CAM kinase?} IL-6X18 3893 B cell $4¢ #HE3=

By, S0 FH= IL-6 MEZAGHAHNA protein phosphatase”}
83 JEE @It AS ¢ F UAAG ojgRo] EATE T d5H
g cytokine®] ZE713H8 o8 959 Aol AHBSI o]yE rExAT
AHE ngoE g5 % d9d Idy A5WYoE IFFY cytokines
g&3t= AT E AT dF, HHA @€ = dF Y cytokined]
RS A Y EEHE F8&3 AES AAA=H, <8
o] FEHEE do] UA dAA R} £8]8= IL-6484 vlA e S S5
gt A3 IL-6 AAAAE &S FFHAT. o] 222 IL-69 7HA I E
HAl AR, dHANEE dFoz AFdto AA] FAS A4 a3 #F
AT EI AFS FHIelE FE TH S, AW 2R AABAT F
33, dSABARE /NLE 7tsAdol . ¥ acanthoic acide -+ 4T
Al AAFFE AT EAAST S AA A HAEANA FFH
3t cytokine?) IL-1/TNFARAFS A dtEs &7 FAHYT E3 7= ¢
B T8 AFEEAA JA &V AT AP 95 ®H WA} E A,
A= oz 982 cytokined TAE NLsty 1A IL-69 ©dF
E3AE ALt dAFATo A BAE IL-68 FUCE sl GdEFE &
AE do] EAE EMYET native® AZXTE IL-68 #3] A2
(100 - 1000 pg/ml), ©+& A H7}A] FAFE UA cytokines (IL-1, IL-2,
[L-4)& <AA3IA| Kol BolAHE& AAL 4 UMY, olE o7 IL-67F &
3l A4 sampledl A IL-69] %5 &A30} bioassaydt - F-AF3 23}

7t veot AAZ o8 dF 2 AQASRIRAA IL-68 AT = YA, o

Hir
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A =ZREH F F7F9Y fFcytokine JAEZE Y3tk o)&L IL-6,

43, 44d 59 A8 AASE ¥ 9F, 443 BRE AT UL
¢ & AT o] BAL %oz ARHQ WAYY A=Az LR
Az






SUMMARY

[I.-6 has been reported to affect many kinds of target cells in the
immune, hematopoietic, and inflammatory systems. It is involved in B
cell differentiation, T cell activation, and several immune diseases. In
the liver, IL-6 induces the broad range of acute phase proteins. To
learn the mechanisms of action of promnflammatory cytokine, IL-6, we
studied the signaling pathway of IL-6 in B cell We found that PPZA 1s
involved in IL-6 signal and grwoth of B cells. Interleukin-1 (IL-1) and
tumor necrosis factor-a (TNF-a) are major proinflammatory cytokines
inducing the synthesis and release of many nflammatory mediators. They
are involved in immune regulation, autoimmune diseases, and nflammation.
Acanthoic acid, (-)-pimara-9(11), 15-dien-19-oic acid, is a pimaradiene
diterpene 1solated from the Korean medicinal plant, Acanthopanax
koreanum. When human monocytes/ macrophages stimulated with silica
were treated with 0.1-10 ug/ml acanthoic acid, the production of IL-1 and
TNF-a was mhibited up to 90%, but the production of IL-6 was not
inhibited at all. At these concentrations, it had no cytotoxic effect on
human monocytes/macrophages. It also suppressed the production of
TNF-a by alveolar macrophages and lymphocytes stimulated with silica.
In addition, acanthoic acid inhibited the release of superoxide anion and
hydrogen peroxide from human monocytes/macrophages and neutrophils.
To know the anti—fibrotic effects of acanthoic acid, its effects on fibroblast
proliferation and collagen synthesis were tested. The proliferation of

NIH3T3 cells was inhibited almost completely by the addition of the



culture supernatants of human monocytes/ macrophages treated with
acanthoic acid, but lnot by the addition of acanthoic acid only. In vitro
and n vivo treatment with acanthoic acid reduced collagen production by
rat lung fibroblasts and Iung tissue. Furthermore, acanthoic acid
suppressed granuloma formation and fibrosis in the experimental sﬂicosis.
Acanthoic acid reduced serum GOT and GPT 1n the rats with cirrhosis
induced by CCl, and it was effective 1n reducing hepatic fibrosis and

nodular formation. Taken together, these data indicate that acanthoic acid

has a potent anti-inflammatory and anti—fibrosis effect by reducing IL-1
and TNF-a production. Also, to identifiy IL-6 1mn the sera and fluids, we
made IL-6 ELISA kit. It detected 100-1000 ph/ml IL-6 in fluids. We are

going to use this kit for diagnose the inflammatory diseases.
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A 1 & A

Inflammation(85)< Al¥X 2 29 £Aboly Ao il local &+

systemic Wol7|F o2 F2Z HAAE o]Fa QT FES soluble humoral

mediator’} A ¥H&3AY local & systemic ¥ effector system & A=
o] A2 AR R

AZWEY FEE A HA GAZ Yol Adg=ed A velg
&+, 7183, toxin, chemical 5°] AWl &9 monocyte/macrophages
7 2o AGHEE AT GAZ BHNE B4 R phagocytosis U
pinocytosisE F X3 tle GAEZ %719 host ¥ ey o]

proximal mediator & A4F E38|3=9 complementyt 1L-1, 1L-6, TNF,

i

IFN% 9 proinflammatory cytokine(¥ %% cytokine)s o w8t  o]g
gt mediatore A 2o we} 47 & 22 RHHNEE A=38te PLAY
PGE;9} < <2} midiator & A4S 723tH vl @A = distal effector
E2] protease, PAF, reactive oxygen syecies 52 #8]3te] XA o|} A X9
=S dRlY o]y 3 dFEHEgo #HE3I = cellular effector system<
= PMN, CTL, NK, macrophages® HIA X solubledr proinflammatory

mediator, cytokineE°] &3 network® o] %3 v} =R o]y 3k

solube mediator &3] proinflammatory cytokined] &3 3} effector cell®] AF
S 2E o= of7|E+= v} proinflammatory cytokined] 28 7]3FE o] &) d}ar 9]
=9 AHAFTHS 848t &3 A7 945 € Yoyt AA WAy EsS
o|sff st =d] HA3 HQ3lc}

AAA = FASTo] thd A7t 2t ZA 8o system© 2 A innate
Pt 47 AYEFRFY WA
XY E848F R 3 DA g gPgd wes etz o A=

?

immunity ®} adaptive immunity® T+ 2

I 24 - 2dF 3 cytokineS WY715 9 &4 (homeostasis)S A o] =8 8
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AA2A F2 FBHAHEANA Fulso] HAMEHY A Fcommunicationd} =
Aol #-EdY.  olEL 47 XEAE Z lymphocyted] A 2 B
dokal, o2 Hade Y 2 2SN Uiz WY 2 IdF s e fFE3
Al wiZisteE AA BH7|eY 24 7)5E FEH

HAA7ZEA oF 209 F) o2& WA F#Hcytokineo] BAH I § AR
o 97IMdE H dATFZEY 7)To] BHA Uttt o]EL YFE FFI)RA
¥, progenitord| ¥, TAH¥, BA¥ T &35 ZHJAAZA 247t 379
FAE Tt HIAEY AFH #3519 complex networkdl| A t}¥3 7%
= HEWH o]F 7]Fo] F93A 9AE network interaction®. & A A 9] W
=, A% R WorFE Auidtes WI9AY 2HE o) Fi ) o]
cytokineg 2] 4] R AL WIAEY Y 2 3ol AE el &
A programming¥ A EAFZFEH O A5 s AAHojx|=H o
9 &9 EAL 759 vUdAM(pleiotropy), A A X FEA(target cell
redundancy) % &3 cytokined 28-S Z432 Z M (co-regulation/counter-
regulation) BV & network interaction®.E 8.9Fd 4 vl Ao AF
B AdEg FI HHLH O R o|Rojx= WY |Fe 2AARAHL oJujEeRe &

}

2 cytokineEo] A FEIE AoR Hol=d HAA7A WA %
3]

A=
delze] 7| % FEWOoRE I IEEZE complexd network control
mechanism®] ©|3j7} ¢ FF3 FHjojty.  Cytokine2 L 7% %L FX4
e F£¥@2Eo| PBHEIT  hematopoietins, interferons, TNF family,

immunoglobulin super family, chemokine% .2 uUo]At}, ol F T

helper cell o|A A4tE = cytokineS 1 7]5o] wat ttA] Th; 2 Thy type
o cytokine &2 F&HT. Thyol &3+ 1L-2, IFN,, Z8]l3 TNFR = 1
AA¥ES] immunityd] #HESI, Thedl 43+ 1L-4, 1L-5 1L-6, 1L-10,

1L-13'< BA| X7} antibodyE A4Fsl= plasma cell2 4% - 23sl=d &
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HAEAY ZA&Foz A3 Gk ¥ AUpAGAZE  #-EIYH.
Thy/Thy, phenotype< AukAE <l WY A AL FAHAHAE FA=dH "¢+ T8
3} antigen-presenting cell, WA ¥ adhesion molecule &< tE F7 9
cytokine= ol 98] L phenotypec] ¥3tE 4 Ut

ol & JZ=ulLd #HIE Thy typed cytokined 1L-6v TFEF3

(pleiotropic) 71 5 7FA & cytokinee.Z T, B AXEEolYZ monocyte,
fibroblast, keratinocytes T3 M¥ =2 FE oY o 3874 3A
37IA 2 Uyo] B £ vt AA HXE £3 FAFELO0E BHAE FA A
Ab, ZFAIE 9] acute phase protein A4, ZEAM XY &3t 7|Fola, &
A XA Z24] 2802 myelomar ¥, TAHE, mesangial Al¥ F2]7]3}o] a1,
A HEZAAA FL&O=2 myeloid leukemiaAl ¥, breast cacinomar| X %
A oA Fo] o] I &3ty HESH 1L-69 AAxHel ojfo R o7}
A 4F5A% 2 wogAgto] ofy|H =Y BAMXE oo & A7)+ rheumatoid
arthritis, cardiac myxoma$s ¢ A7FHE A3 Kkeratinocyted] o} F2]o=
A 7]= psoriasis, H=3F multiple myeloma, lymphoma$} leukemias & £ kol
T Bt JA 1L-69 FERE 184719 olmxate g FA o] gla 27
o] disulfide2= (Cysd45-51, Cys 74-84)¢} O-linked(Thr 139)%
N-linked(Asn 46) glycosylation®] Qv  o}F tertiarty 735+ <F €A
2|9k 4712] autiparallel @ -helix 7+%(A, B, C, D& 7}[® 3 e 1L-6
receptor®l] site I ¥ (Ser 178 - Met 184)°0] A3slE Aoz adwa 9o

site[I % (Glu 160 - Thr 163)°] 1L-6 activityol] #Hd}y= Ao 7 F2&FH 3

ATH  1L-6 receptort THE cytokine receptor®} 2ol 5719 «.8 subunit
2= T45Hol Jd+ed 1L-67F o subunit®! gpl0°l ZAFstH B subunitQl
gyl307} dimerd@ HlZ A3} receptor complexE& ©]F o] M Euo] AlFA
ge gt Ao @A g ABADo)= gpl30e AFEHO A= Jak

— 18 —



Kinase(Jaki, Jakz)®t STAT<S &% pathway?t Grb/SOS % MAP Kkinase
cascadeE E 3 pathway7} 44 gt}

o] 21 ¢t inflammation® HHREE2] wi/jAE FR3 cytokines FH3}+=
HHe IA E2 UFo B 4 =Y A proinflammatory cytokine©] £
F 2= oa) TH|E RS JASHE WA cytokineo] HAAIEE A=3)
= AS A ¥MYS € ¥ JY.  Proinflammatory cytokined4hE
Adte WHOEE 1L-1, TNF-eo59 AAAAAES0] v w8 HEER
Fy g5 g=d SK&F 806002, 1L-14 converting enzyme inhibitor$!
WIN 676945 °] ¢35 AH A, WA, 784 E 29 small moleculeE2 A
3l 8 & fractiong ol o]& EWE cytokine specificd AL A E&AE
TR Fx 9 FHEU|EFHES Bele do] XA A @AM To] Ht
Cytokine 28 Z4dA| £+ monoclonal antibody, mutant cytokine, cytokine?l

TAY 2HEFD & gAae=s g3tz 3tk Monoclonal antibody &

cytokine® activityE neutralizingdl+= A& F7|502 AT 4 i 3HH

Fze H3d 93E in vivodl A= antibody’ZF A &) Z 8ol Tl activity &

2 FABlE carrier2 % agonisticd 7% Helthal d# A o Te&
zF= Bt} t}ekdt monoclonal antiboddy® 7fute] Al3dfv), gk AFEZEA
AlZ mutant cytokine® 7iEeo] FQR%d A cytokine structure$t

biological designg %3 cytokined redesigndti= 7]1&9 7ol Q3o
]2} 3+ cytokine engineeringg %3 AN 2L 7%} A& Z2E mutantE ¢
=0} &AM receptordl bindingdt“t activity 7F 1= A A E A9 mutant =

< AAZ cytokines AAMZEEHE AESE W FES= side effectE HA&
313+ QHA G cytokine/iEE & F AT 7 HAdE  $HH cytokine
of M E A= dojuye MEW ASZHE7ZA 9 o] & XA+

MEHIGEZ = receptor, protein kinase®} phosphatase®d 7|} Z3& E 3 o

— 16 —



e EAAE - Ased AFrt ge3y, 95 W&o BWI= effector
cell¢l monocyte 2 NK celld) &3, AzAgr|ze] wlA=
proinflammatory cytokine® 9 &, adhesion molecule®e] 4 E2& R £HE
2 "gAaAT7 E 3T olg}zro]l M}l AMA Aol FA AU FHAA
inflammation3} proinflammatory cytokine?] 7| % H&- al
e ZAEAS B ATFAA AT 2FEHY, olgRE A= A
=7l EANG T 2 F37] REFAGA 7He3H 2 A9T7EHS 194 3
Azkel A3 3gs ARE vy ozt goz 2d7 3de dFE AAH2
2 g3z g FFHoz HAAAY olsd 4¥& g IA T

o] & AHANA B AFEL AE7e/Nd 144(92-9) A fd= 1L-6F
Z A 0 23t proinflammatory cytokine®] Z-8&d-7ot ZAEZeAo g ¢
TANE BEURZ 3o o5 2&7|z3 ey td ol & H= LA
7] 98 e 2e W7EA Y specific aimS 29 A AAA AT
Z A proinflammatory cytokine® A¥Y NI HGEZEGH T F L]
2 ERA 1L-65 proinflammatory cytokine2] M{FAEFE B HFulg-
of && AR 1L-6 FA mutant 1L-6 HE ESF IL-6 FEZLEH ¥ in

tjo
)
=
ol

bt

vivo model®] &&, 283 AR o]E proinflammatory cytokine©]

inflammction _effector cell] monocyte®} NK/LAK=®] 43 7|8 & XHEZ

EF210) 47}A] specific aimE 7FRA 3 294 AFE 283t

~ 17 —
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Acanthoic acid,
47

Proinflammatory

- cytokines
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Mutant
cytokine
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Monoclonal
antibody
1LL.-6 antibody

Activation of A & -
effector cells Z4E 2

Adhesion molecule PTK, PTP

effector cells

(monocyte/NK)

__.18_



H 2 & U2 7|=s71% o &

Cytokine Zt&A Ao g AF= v - dEFo] FAHo] FHol 1L-1
receptor antagonist$! 1L-1 ra, soluble TNF-a receptor, cytokine3tA| s |
s o] gt Chugai(d )2 1L-6 receptord] A A4 2 <QI7ts A
AALS B A7PAGAgAZ fEsta dth cytokined] ARG A
1L-1, TNF-e¢ AAd9AA] SK & F 80027 dATFEHAL
bisbenzplisoguinoline alkaloidgl tetradrine, WIN 676947} H. 11 %3l o] &4
ICsoe 1-2uMeoltt. E AR Y cytokined 79 4] protein engineering=  ©]
£3F mutantE AFE3 AFWLELS YFEE XA FHAAA 2 FE
mechanism-e T 3}alA} 3h= AU, IL-69 o E HWH o}z 3x+E£7}
R A e BARZ FASF receptor family$]l growth hormone(GH)¢ +%
£ modelZ 3t A& s Ut GHe T2 FH JAiHE=

receptor binding domains¢] W3 mutagenesisE %3 amino acid * %
mutantE Y53, LR E Y biological activity®} receptor binding sited Z A
%3} regulatory domaing Y3 =A 3 receptor?& mechanism$ 15 ¢
HI7MA o] AF-ErgRo|th, o] drtES FE 1L-69 receptor antagonist
o] 7H&34 receptor?] signalling modecll s #Ale] FHF=Ho Yok, HZ

aE A A= receptord bindingdFX19t activity 7} 1% antagonist A3

to

i

e

A

S ZAE mutant 1L-68°] %E9 FHIl, signalling mode9t 3H¥ 3}
receptor’t hexameric formationg ZtE Ao 2 AAHAY}, E J3 wbaf A
d 1L-69 A 7lsd dig dFE H 2o FU dF FIr)eYeA
TNFo| tHall A AFE AlE3a o, 1859 cytokineF oAl o] 9}
AT = WA A BHadnrl gtk AsAGAA g A3

TE2 @R s xdo] A3 AF7F &) WAH AZAY guAy

S5,

o) A§< #E3E SH, PH domainol t# 77} o] daisjolxm 3o

— 19 —-



Az ez 43k }__,Q o] 3+ protein kinase, protein phosphatases ¢
A olo B9 FAAE] colniningH o] A, I HFEES o AX
W AT AGAAAAY BESTH 7]Fo] #F LHX L oja, EZF ojn HH
npe3 o] gk SN MTUe Bh g wrge A obF

N

-

k2] A protein kinase, protein phosphataseSX.t} €34 A %€ Kkinase
¢} phosphataseE°] X34 &AL 229 HiEs AASZ Y. T4 4

2 Az AS, oF 20007 7HA 9 pretein kinaseZ7} £ Aol FA
g3 len o3 AMHNEL E3 protein phosphataseEXx "HEHAIE, C.
elegansol M= ¢F 230719] phosphataseg°] €£A&¢E XAg53 U, 9
7He]l AS <F 5u] AX Y genome7]|E AZSH phosphataseg] A5 HA
F 100071 A= 7R EAF Aolzt HiEo ot wWEpA Zzpe] o
kinase$} phospratase’t AEEZ 7|54, dF3re sHAEAS /AU, HEE
& Zt target@ A g 2FF VoS VRS AL T4 HEe A
X MBAZNY o] &t ATS A, otF A UA ¥ Ayt kinase
2 phoasefrAA T dulde g4 2 T4 O A 7|9 +42 of
AT e Qdolo] HHE AR AL ¢ B gF5S HEIF ZFF HYHAS G &
B2 gFEFNEEE & LA 4 - 7]ed T
ZAoltl. Monocyte £ NK/LAKe] tist d++ == IL-2

L B
e
T
\{
ol
2,
lo

& S %5+ tumor cytotoxicityol @3 HFUF FE ol F

IL-6, TNF-a7} ©o]E3% ty&Eo NK/LAK activation®] #@gcly HE 31
th. E3 NK/LAK< inflammation® effector cellZ ©# mediatortd 7]
5 g9slE Aeg A a dut.  E3F adhesion moleculed AT E &

3ty MEEH 9lE NK-TRE M ZF moleculars ©] cloning® il 7} 9]
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A 3 & dzgdsd & 2 E1

7F AP R AE

(1) A&y G4 MY 2 579 &9

Alge] ddF QANEY 2 SFFE Q7] M dadd A
23 AANJY xRS P32 I &Y (Hank's balanced salt
solution: HBSS: Mg~ % Ca  free)2 & 28] A sto], "Ex 1.077
o] 3 &F-3o] B A (Ficoll-Hypaque)E WX 1.119¢ 3 F-3 o=
Aol T3 F A2 A4 700g, 3025 LAHEHSY dHAX
(mononuclear cell, MNC, B X 1.077% d & Alol9 F)¢ 3 F 7+ (d
= 1.077% 1.119 Alole F)E T3 AT. vdd AXE 47T
HBSS(Ca ', Mg free)2 23 AHAHs3 10% L ejold A (FBS,
Hyclone, Logan, Utah)& % 3% RPMI 1640(Gibco, Grand Island,
NY)uf 2l o] F {3t 37C A 2A &S 24-94 ulg ZHolE
(Costar, Cambridge, MA)d HFFHAAH G+ 2L gAAHAELEE A
=

(2) A ofAlXEe &
BHA=ZFY AFoAxEe £+ FHE dE=2=2 v FHI T B

a1 HFE HESA FF A dolAH BEHe3 x4
32 2~4dmm AVIE BFHA AE F ZIAYAY 05% E ¥

Mol gtid AA4d &5 H(PBS)H FFAA 37CTAA o 247 &
120 = dadd Az q%3sd 235z g 234

¢ AASAY. g BU® MALESE PBSE 2~33 AH s
o 10% FBS7F & #¥ RPMI 1640 wixo] 1~29 %9 37C. 5%

©
PN
N
tio
2x
o
>
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CQO2 ¥ <47l (Lunaire Environ, Inc., Pennsylvania, USA)el| A] 8} &3
$ 2a8x %o ALE AASD A2 WAE /sl AXI} W
& ol F(confluent)™ 7} | v 3} A . ol ME+= AWuwl ¥ 5
g oo MEE MW AHgHAT. EF NIH3T3 A folALE
10% FBS7F & ¥ RPMI 1640 sj X eA #ZE& ZH o2 v YA
=

(3) Fulgl #-AE A9 oA Ee ¥

Frlgs #3YF 819 FHAXEE €7 A3 HA FA 3 &
2171 PBSE 33 AA% 3 AdF7FYE 2mm A7 E A FE L
ZdAYA AGmg/mt, BM)® DNolA| (DNase) EFS) 1(0.15mg/mé,
Sigma)°e]l ¥ ¥ DMEM (Sigma, US.A)d FaAAH 37C, 5%
CO; ®lF7lelA 2AZF Wi, I ¥ 05% E#HA-02%
EDTAE 7bsho] 3083 o ®Istad. o224 £8442 =38
PBSZ 23 M X3z DMEMOo= 13 © A3 Edd AXE
10% FBS7F &Y DMEM(DMEM-10% FBS)d F#AAH 1749+
o} w3y, 2F & B F A X(synovial adherent cel)E E
AN-EDTAZ E#3dd HNA31 DMEM-5% FBSol m% 10° A
XZ BAHAA 249 vl FEolE 7z 1meH 7F3o 2441 F H)
FNg do] -20To HHAsHEA T3 AP AEsAIL i =
Al et A8 A HA AL B30 HAsHEA AP A& T

(4) 2%71%%2% A, BC % DY Az
Azg Bwre B (o 40kg)E 7tEA Bn AeoA Hue
o]

m
4 0y 33 FEee] due FER(FEER A)
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2245 A (FE 56%). o FE=

n-AAGO0M ) E B Ed{AY 90% WEFES dQL, ol AS HA

=Z27|d A WEgLEE AAAI 2 0.IM NHOH=Z pHE 1082 x4

3 & ZFEF(300m)9 CH.CL(300m)e) & Qo= FE3H9
0

st B2 HE & vt dA6G0UAE o] &3 A H(E
Ard Ay AdsE2 100m/mE £33 100Cel A 1243 F <
T F -20CTAA BaEHA AL TG. F2 48 Z 2
E A= ¥ 113.5g8 3,000 round flaskel F7F 4 2,000ml 34
gA B us YA E FERAIIL A ¢ VFEE S oA R g
°F & rotary vacuum evaporator (Buchi 451)o A s =31 o

round flaskE& -84C Deep freezer (SANYOQ, Japan)ol A 1A] 7t <t

H} 2] 3k & freezer dryer (EYELA, Japan)® 4A1 7+ T¢ 54374 %3}
o 56.55g8 T+ EHE AT, EI FEE DT FH AxEH #4979
el (F 500g)E A4 &L F 1500ME o EH Wi 33

2zote] B 232 o 13gS AAF(FE 26%).

ol & M X Z}7] & 5%0.1, 1, 10ug/m)y 7] FHFEES
7bekal 1A ZEE Y 37T, 5% CO, vi%7] oA Auwjekst 3 g 7}
(silica) 100pg/mlS 7F3F3 RPMI 1640 wl Ao FBS9 HEz:xm
% SEE 8o 47 1w Hstn 2e xHoZ 4843
Fd F ATHEE IFINAT. o] AFHE v 1,500rpm L

U off
rO
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$ dAdTEo X R el 58 AAT F F4(dialysis)3t
02m 3 FAZZ qste] -20Ce] HAFJAA HPo) A& 34
0. A4 W7 FE5E BE Ay 3dF A EHAHAEE 15 x

" AE/A6D)d E2sm, BEu)E 247 1u/ml 2 10m/m 5
2 AYF Fo 37C, 5% CO; =022 3497 wi%d . 3¢ %
of B34 E& AASIT PBSE 13 A Fo WA LA(4M Fo}
HHYE EJAotlo]lE, 256mM 48 AE#HCE pH 7.0, 0.1M 2-
HAEJNES S 05%, At2F4H) 500E ZF o] ¥ F=¢A o3
B3l AEXE A1 FERE2 2 &9 7Y, 74 FH 509
2M 28 A EHE, pH 408 Y1 A& 3 5008 E=2 X3A
21 #HEwe 7Hetd 9A & HJAY. 2F 200% Hyeo FREYEE
a 231 ZF A2 F dgdA 108 BHAs 12,000rpme & A
Ped & 4398 A 429G I 2Tl ¢2L ¥
-20Co A 2A17F &< B2 AT, 12,000rpm ol A 2023 A EE
g ¥ HHU I 0% WEEE AFIFGT HYS dxAZ Fod 0.1%
o] ol B 3 2 7} B Y| o] E (diethyl pyrocarbonate)-% & 20 231 %
ZAHHTTE 10ug/mb).

(6) RT-PCR

RNAZ S E 97l9 cDNA A4S #s8 M-MLV 9AHAES
(Promega, US.A)E At&3to JHA &S Y3}, I uv-&
TH=T U H 2.
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5 X Ws &F &Y ol
dNTP(dATP, dCTP, dGTP, TTP & 5 M)  2ul

Z g} o] Y (Not I-dT) 1pl (0.248)

FRT Lt

% 4 ¥ RNA 10l

o 2 A} F A 1 (200U)
20 1h

S AAAAY olg Al d& ®H&EEo Uy
PCR ¥& & 3339t
He "H& & 20140
PCR 10 x &4 £& 9 8l
57 X g} o] 118 (20pmol)
3" Z ol H 118 (20pmol)
5 T T 69 1l
Tag ¥ E L 12 (2.5U)
100 w0

Ao WMeBL 95T A 587 WA o GE FAHAS

€ HE3 = Ato]EE 308 I mRTroz 95CadA 18 30

05T oA 1&, 72Col A 587 ¥&8 £33 9 ol &g A o

e
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2 Az ALd9Y 29(Y 1.7%kg)E #FHA A2 A4
HEgE& 1020 2 3 3 &8 F23d e FFE 200 & F 2
Bl

AT, o HodEdHZE2 FH2FE H4hiddE oA EH O E (20:1—5:1)
o] THEME ALY HdEgId dY AZvEIYIHE 4 AFA
ol ZtEAF 30g & AAY(FE& 1.76%).

(8) o} THEAS A& 8 A XA W

MEEZFEH OTENS AT MX uiFd e A7) ¢33t o
E AXd ZH7] &2 X001, 1, 10se/m)8 o} EAES 7F3ta 1
A& 37T, 5% COz sl F7lol A AwjFdd & 4 J}(silica) 100
pg/mé & 7F3tal RPMI 1640 ¥ A o] FBS ¢ HF s Z7F 2% 7}
=E 8to Z+Z} 1w A 7hEla ZE ZHOE 48 A HEFQE v &3
T AFAE JFHAT. o AFHEE A 1,500rpme 2 1087
dAdEZ3td Mx R A7t & AAT ¥ F4(dialysis)st L 0.2
m 3} FAVZ (s -20Co BASFHEAA Ao A &3Y

(9) IR EANY MESH AA
s ME wWFRe U PENY EHAYS AAFHAC
= Fze 1 M} 2 WHOT AL wHF U GAH L of
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ZEAS 0.1ug/mé WA 100ug/md 8 T EZ Fxd 1 9 (4)9 HH
of wtel A3t wiF FTrF FYdE s, e (Alley) 59
U (Alley, M. C. et al., Cancer Res. 48, 589(1988)) <} uz}
3-45-tdd ol E-25-0ud HEZZYF HB2wo]=(MTT,
Sigma)E& 0.5 mg/¥9€4 7}8to 4 A sk siFsidtt. 2 5 44
F23dq AFdLE Hygan AEI AXHRYH YHdd x=wz
(formazan)S AFA A3 olAXZ2E LF(AZTZHEF9 (0.04N
NCDHE& 1008 # 2zt o] 73ty & &A1z 5 ELISA 2|t (Titertek
multiskan Mcc/340)E 540nm A FIFHEX(0.D) #& FAHH
FAAGA 1 &), olEALS 10ug/ml TE7A & wjR e =
A T ofFd zoj7t YL BE FHOL o FEIAE A
¥Eido g A2 U 7 AN Ee A¥E2 o] v B Y

Aol A 33 AY

al
200ule] =& v A FATF A BRE B, 2%
T Asw FAUYY FAT FY AxF JA UdEHF21-68 Freund's

incomplete adjuvant (FIA)®F &3l YdE thE o &89 A}
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3t 3 F FoA AT AE AYo gA YHAAFEE Az
ez 2381 YA Asst FLWAA BEHAT.

ER B FALE A HY AFAE BH 1FY Fo FIAS 4x &L
A F-68 o7y FAWY FIdF oz mAY FA34HY
t}. Hypoxanthine phosphoribosyl transferase(HPRT ; EC
2.4.2.8) aminopterin, azaserine% ol 939 purine nucleotided %
AAE7 A& EH= AAFAEZ(de novo pathway)oll 9317 &z
= hypoxanthine©] 4 guanine |7 E 7} 7t inosine-5'-
monophosphate (IMP)Y Guanine-5'-monophosphate(GMP)=Z A gt
Al A= A A7 E(salvage pathway)o]l #o3l+= T4 4, o] HPRT
v 2" AoE ¢#AZA SP2/0-Aglda(ATCC, CRT 1581) F4 %
AETE EAE AXxegdAd FIddF A, o AHNEF=
Dulbecco’s Modified Eagle’'s medium(DMEM, GIBCO, Grand
ISland, NY)¥} 10% Fatal Bovine Serum(FBS, Hyclone, Logan,
Utah)e X33 ¥} %] o] Guanine analog?l 10xg/ml ¢ 6-thioguanine
S AZIS wddoA= A s vBEHY hypoxanthine-
aminopterin-thymidine(HAT, 5X10°M hypoxanthine, 4X10°M
aminopterin, 8X10™*M thymidine) A g8l XA o A EFE= 2-3¢
= EF 5 A2 YEY A Exgdd JFs MEFIS FQE
AT, AEXFHEL WA, 100mm diameter petri dishol < ¢l g &
-62 W9d AHY v H(spleen)S AU 33 DMEM uj # o] A
HA, 7l ¥, mesh & ol &3 AXLE HZHW v} 50 AR

2] & (conical tube, falcon Co.)2 &4 g4 & 94 %27 (table top
centrifuge, Beckman, Somerset, NJ)ol A 1200rpm, 58 59 YA &
233 0.17M NH  ClE 37T A S& &< A HI3 HEE
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2427 ¥ % DMEM®WIANZ 28 AA3FAT. o HAAHMEES &
n) 2 3o A A X A A #(hematocytometer)E ©] &, Al X
o] SP2/0-Agld A EXF 9 519 HEE 10mA 44L& e d4E
AT LAEHYD pellets €71Fo 2 7P A FEZHA EAHAT]
i 37CAA 183 #AFE F 37C F2 5 = (water bath)ol A 7| =
gl ¥ A 50% polyethylene glycol(PEG 4,000, Indianapolis, IN) 1méE
30 %<t 2X HAHAI] HYsx FEAH DMEM ¥iA Oml= B
Hojs ¥ thA 50me]l &8 dwWirbx DMEME A A3 7ha AT
o] AL 1,200rpmol A S5EF< YA EZF = cell pelletg 10% FBS
7b £%¥® HAT ®ixel 1~2X10°/m AEZ 4o 96 4 wiF S
o] E (96 well flat bottomed plate)e] €% + WX 713t 37T
humidified CO: incubatordl Al v Y3 HA FTFAHEE HEI AT,
FEZAEZEAA A AdHFZ-60 s FAY AE F5F= A
Y5 F F 1~2F HAHfA JFAESTE] A4 €(9F 10~25%
confluence)®] W FAFH A4S Hsto HH detolx HHL2 FHI
X, F, dA dHYFU-6F W &5 (0.05M carbonate
buffer, PH9.6)2 2 lpg/mo]l HE% 3434 964 microtitration
& @ o] E (Dynatech, Immulon Il 100x4 7}3t3 4Tl A X
ol AIAZ T AHAH &=H(PBST; 0.05% Tween-20 in PBS,
PH 74)Z 33 A 3% % 1% bovine serum albumin(BSA in PBS,
Sigma)2. & A2 A 2AZTd ZHIHA FE& FEE AY
(blocking)3t3 ©A] 33 A& X 34 239 (diluent buffer; 0.05M
Tris-HCl, ImM Mgcl:*6H20, 0.15M NaCl, 0.929% NalNj3; 1%BSA,
0.05% Tween20, PH 8.1)2 2 3 X% ZEAX ufFAHd 1000

E 4 e 3t m AL A 2AF wkg Azl & 33 4 HEn
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1:1,000.2 3AM%E goat anti-mouse IgG-alkaline phosphatase
(Sigma)® 10044 7HeF Lol A 245 B AT, A 3
3 My T 713 &= 9 (substrate buffer; 0.05M NaHCOQ;, 10mM
MgCl:+6H20, PHO9.8)ol 1mg/mlE =< p-nitrophenyl phosphates
100l ® 2z o] 7t degol A = 7| (Titertek Multiskan
MCC/340, Finland)E A}£3Fo 495nmol A S # T (optical density)
E FASA FAE A EEES 249 G EHONEE &

P oA 23 s FE& EFd2Z(Falcon)E FAIHA FF
Axe 8 FAANAY. 2 93 dA JAHFZ-60 Wit F o
= A% RIFAXLE HAEdd ddFES 7] A4
limiting dilution®] £} 3t single cell cloningg Fds I, F, AHE
9 JEAE ZFES 10% FBS/ ¥d®  HAT WX 3ol A
0.5cell/100ul /well2 3 A3t 96-L v S o]E 10002 7}3aL
cloning efficiency& Fol7] 3l WA 7]A &2 LTEHA AH
AN EE B3 feeder cellZ2 o] &£ FA=H, AXFE 1~2X
10°/me 2 ZA3o zt de 1004 7t FAH. F 15 F & A&
FE259 vIFFAH AES ultrafiltration kit(Amicon)Z 108 F S Al A
Ouchterlony double immunodiffusion® 3 &2 2z} 7} 2] ddFE & F
9] class® subclassE ZAZINAY. =, 0.0lM PBSo| 1% agarose
E Yo %9AF FEFH@XB8X0.15cm)el 1.5mm gel FAZ F& O
A7 40m2 FHE BN % WEAA 4T EZ YA (Sigma, IgM,
IgGl, IgGea, IgGob, IgG3)E 208 2 Lo i 4TCAA XU s
t WS A FH . dML&  05% Coomassie brilliant blue
R-250(Sigma)e. 2 1-28&<¢ 3 A3 50% methanol/10% acetic
acidZ €234}, Limiting dilutiond] 93 F=24Y 3 @ddFE0

Ry
0,
o
X
(s
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2 2y gAE 27 AWM NIFAAESEL A: BH, 9L
o] dEAAe g8 o 105749 2EA AHA 05m FIAS
ERAFAE S primingAl 7l 2 108 % Z+7zhe ddEE=<S PBS 05
M2 5x10° L2dHgAA EZFUWE FARJGE. & 1F F 540
Hzo Mz A 18 gauge needles AF£ 3}

0
Y

J
it
2
b
ot
]
—
®

S

ol A 2087 LAEHI}Y HAES HFTY AWHE AAZGF A
o] 42 BY WGAdEFE FAY AA= phosphate buffered
saline(PBS)E 1dl12 £33 X o PBSEZE equilibration® protein G
column(Pharmacia)®] loading3ltd ™. I ¥ column F 3 ¢ EHjF
9] PBSZ column® A &AET Fof 0.1M glycine, PH262. 2 AT H
GUdZE FAE E2AA £EHF 900 $FESL Zoq 7 £
ook 100l 1M Tris PH 8.0& SA 7tsi+0° &==° PHE <
GAAG. 2 F 280nmolN FHAEE Ao FAE F§o
& EAT. o& 7 1m,H 10% SDS-PAGE geldl Ao 1 A
A 958 SANASHY dxdd BFH 1gGl, lugs vwjusrsy 7
o] 95% ol ¢ FAE AHA A

M

(1) & A HF7-6 &S & A9 A

dAE A AHFA-6F 250m/m e TEEZ FCA, Ims} ¥
© 2 3-way stopcocke AFE3to FH HE& T Fd3 FEH Y] H Y
= W E7e et 252 oA F Yo Yy FAZAY. 3F
A g FAYSY FLIT FY UJA AHFN-68 FIAY & 33

g2 WHoE FAGA 179 F A ARoz By Lg% R

Al FA AARE deolAY RO FHSL FA49 o}
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f ¥ WA 2F TARoE WHIHE BNEIAT. WA R FAS
AHe FIMHFLE FH 159 F FIA9 AR dAl Iy F
-65 10p8/0.2m = PBSO =o A FAFATR. TA 15EF
E7Y HAFLZFYH A do] F2AM 3~4A470 HAFT YUs
BAE d4AFEY7I2 3,000rpm, 308 F¢ dAFYAA HE £
AT =S FAY Hutg EAHAEZE TFH Aol A e BY
Bicassay2 Z+Z Ao, A9 biotylations A YEE
A vEF Im/mE A3} 28&A ImE 100 mM NaHCOs,
pH8.0 bufferdl Hu] F A Al #H . D-Biotin-N-hydroxy-succinmicle
ester (Biotin-NHS, Pierce)E DMSO9 06mg/me TEZ = %
0 E Hotd GLEETA &dol ¥ HF2oAM 4ATFL ¥EE
< A7, FA Y EAYLS Biotin-NHSE A A7 §istod 4T
ol A PBSel Wwuf FAAIIAJGY. AF HHES AAI}TY] H8
8000 X goll A 10# 3 dAHEHE AT

&

(12) A AdHFNAHAAY (I F2-6 Ago]A)

A IL-6 GUdEEFANE Z®W &35 4(01M NallCOs;, PH
9.6)2. 2 1lug/mo] HEZE I A3 96€9 microtitration E # o] E 9
100X 7F3Fa 4T A st Ed 2FAZ 5 AH d5do=2
33) AHE F 1% BSAZ F2ddA 243 & Z€HA &2 ¥
T2 A9 tA 33 A HR. o F AdA AHF
gZHog Ing/m~07tA 28] EE 5] A& Mo 1008 Z
kel do| statm Ao A 2% F HSAHT. oA M FH @
ZHo=E 33 A3 F I EYAE 1/5002 3 At 1004 713
T A& A 2ATLEL HEAAT. olF MFH gFdoz 38 A
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A3 1:1,0000=2 3HH goat anti-mouse IgG-alkaline
phosphatase(Sigma)E& 100ut® 78 F F 2 A 2A L B A
o th Al 33 A¥ F 71d &5940.060 M NaHCOs 10mM
MgClz6H2;0, PH9.8)ol 1mg/méZ =< p-nitrophenyl phosphates
100 2+ 4o 73t degojaA #=7[(Titertek MUItiskan
MCC/340, Finland)E& A}&3l49 495nmelA F3 =S FAH3AY.

(13) 91 F32-6 429 & s (Western blot)

o Aol E 7191 & Bradford @92 A FHHe i e ASF<=
At T3 %o Gl A(lug/lane)S SDS AlE &% ¥ (sample
buffer)& 7F3to ¢ © L& 15% SDS-PAGEE A3 AH.
SDS-PAGE gel(15%)o] 914 A F2-68 loadingst A 20mA¢
AN 30EFS AVIEd F A" Aol ¢ o (transfer
buffer)ell 4 3083 gele WA F 02AA 1A 30%8 &<
nitrocellulose membrane(NCM)e. 2 d©wad e AHolE 3.
HolZo NCME Hldwo] @131 blocking (2% Skim milk in
PBS) 5m ¥<& F A2d4A 1A BHEAZHAY. NCM2 32 H
ok = % (small incubation tray, Bio-Rad)dl ¥ ¥ 2z} do ©E ©

A2 HAE Ho] LA 2ABFSF BEAAG. 1 F HFH ¢

| -

Z A (TBST ; 50mM Tris, PH 7.4, 150mM Nacl, 0.05% Tween-20)
o=z M AH3I F alkaline phoaphatase conjuated goat anti-mouse
[gGE 500:1 33t ¥ A2odA 1AEFG HEAATG. #<
Hol AHE HAF Fo 100pee) THER (66m NBT, 33ul
BCIP)& ¥ 583 A & 72 AH3AH.
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(14) Northen Blot

RNA®] %<& Sambrook 5(1989)9 Molcular Cloning® W& ¢fiF W
HAA total RN A AHY RNazolg o] &3l AX9s HEY ¥ total
RNAE F&3t= WHE g3lty, RAW264.7 A EFY UE M EFEo) A9
NOS, TNF-a ¥ internal control2 B-actin A8 LdE dolH 7| 9]
Z}zye) f A Ao #3F RT-PCR AHE-€ pBluescriptsell §2Y3tAT. ol& &
29 Wy E Y F U3t ultracentrifugationdte] Northern blotol /K]—%-@r
probeE 4|33t}

°F 10 p g9 total RNAE centrifugal vaporizerol| Al 94 ZAZAIF|53L o 7]
o] =HFF2 premix solution (Gul 10X MOPS running buffer/8.75 11 37%
formaldehyde/25 11 formamide)& 7}3F3L65°CollA] 15-%F 7FE$HTh. o 7] o
EtBr (0.5ug/ml)e] ¥3t¥ loading dyeE 2 w19 7}8lo AL ¥, 0.8%
agarose geld] ¥3}3ch A7] 98 cmB 5VY AT Ak dfol A Al
r}. Nylon membraned] Aeo|ld ARFES ZFHUo] F/FF9 10 X SSC (1.5
M NaCl/ 015 M Nay citrate-2H:0)Z A& sttt A& E gel2 20 X SSC7}
= 87)d &8 T3 1&9 nylon membrane HE & 279 IZZwlE 718}y
Fol, Tol HE S «AHNE S EY & HojA v o] ui gelo]it
o] AlZl membrane AA oA ALAE A3 RNAZF Zo]® nylon
membrane BEHE UV cross-linkerg ©] &34 cross-linking A|7|AY &

2.8 o] &3ld 80°C, 2417t &t ++& ¥ hybridizations A A 35 T

Hybridizationo] AF8% Z2022¥ probe DNAE Z#o] random
priming¥-& ©] &3t [a-"P] dCTP% Klenow &EZAZ fill-up AA labelling
&AW nick translation®¥-& o]&£3td [y -*P] ATP9 T4 polynucleotide
kinaseZ labelling ¥ ¥ Sephadex-G50 columng E 3 A|A labelled & X &

2 free isotopes AAIL &F 5 £3F boilingste] WA A7l ¥ hybridization
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o A3t} HybridizationS T% ZEHE Z@Ayg W Y3 Ao
hybridization buffer (6X SSC/5X Denhardt’'s solution/0.5% SDS/salmon
DNA (20 ug/mD))E 7F3tar 42°ColA 2-4 AzF WAg &, WA A7 hot
probeE 43 42°ColA] 3% F<t hybridizationd A A8 thSd Y
Z oF 250mle) A& (2 X SSC)o 2 ALdA 20 £3t 68°Col A 5-10 £t
A H g & o]E #HY U3, X-ray HE FBAA 1 BHE EHESUT.

(15) IL-6 transfection

A IL-6 CDNAT Smal restriction siteE 7}A| 32 1+ primerE ©| &3}
o PCREZ ZEZAAH Smal®® cuttingdtil BamHI linker® ligationdt *
[L-6 CDNAE PNeoSRall expression vector® BamHI siteZ subclonedtt.
3tH 10% FBS7F ¥&3d DMEMo = vl YH normal mouse liver cell line?!
TIB73(BNL.CL2)3#  chemically-transformed mouse liver cell line%!
TIB75(BNL 1ME A.7R.1) celld IL-6 expression plasmid %+ control
plasmid2 lipofectin(Gibco)-& ©] &3t transfection 3FFth. =, 1x10° cell&
4mle} 10% FBS7F ¥£%¥ DMEMeo| dEAl#H 60mm tissue culture dishol
seeding$r ¥ 18-24A17F &<k 37T, 5% CO; oA vl 3 & 240 DNAS

10 £19] lipofectin reagentE Z}Z} 2mle] F-EAujx|o] W31 2 o] A2 oA

10-15+7F #A3Y,. 1 ¥ dishE F8H dx2 A &3S  lipofectin
reagent-DNA complexE cellel] 7}t 37C, 5% CO» oA 24417 =< ujjak
gk WiER ¥, 4mle] 10% FBS7F ¥3d DMEMoO. 2 wjol S w A3
b 37T, 5% COp oA 48A17F &< Wil o2 0.75mg/ml G418¢] 9
= DMEM HiR| &AM 14U &9 selectiondtal limiting dilution®H o2

single cell cloning3lt}h. ©]E single clonelE HE Z=243FH cellS< 10%

FBS7F £33 DMEM ul| x| 3}ell A 2441 7H5 ¢ wieksla 2 wloked e 3]2=3)
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oq IL-68H4EE FA3AT

(16) 48 F =9 tumor volume A3 W XA FA

TIB73, 75 cell, TIB73, 75-Vec, TIB73, 75-IL-6 transfectantE& Z+z} 5vf
2|49 6-8%F3 BALB/c BFAd viald 2x10" cell& 0.2mlo] PBSZ AEA|A
A etFAL AT, FAE tumor growthE 2-39 A S = 2 perpendicular
axesZ ZA3}3 tumor volumes 4/3nr° FA& o] 434 spherical growth&
AR, of 7-85F F tumorE HET F 10 % A EEvidle| 3143
of & dmm HAHOZ AF(EMK ¢ sagittal) BAES F T WRoE 9
g ¥ojE At ¥dE X£AEL Smm FAE ¥A3Ie] Hematoxylin
eosin ¥4, Masson's trichrome @4, Reticulin @4 &< A AT &3} v
gt A #A3AT

U, 4943

1. Cytokine?] 28713 9 Az dG

(1) IL-69 A& AGA PP2AS JEH

Adxe] dF7E fS3Psted IL-69 N3 HINA #HHASI= PPZAY
A HHEH . Hep3B cellS IL-62 A2 3HES 9 pld40 phosphorylation©|
dojudedl PP2AY AFHAQ] okadaic acidE FAlel FA& W ©S pld0
phosphorylation®] F7}8& E€FUAUT.  ©]# T pl40e phosphorylations 1
TolAM 7HE ke 23y 48 cytokines < A7|THE ZIE YEUWIAA
o]pl40L IL-641E Ao #-3= gpl30ets ohE @i Fojgict. IL-6& 3¢
A 2] oe] 7}A acute phase proteinge $33F=U| ©]% IRF-1°0] & <4HA

Attt IL-6%= IRF-19 promoter activity® Z7}3l9 3. okadaic acidE A&
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g A% t$ IRF-19 8A4& Z7HA AU, E3 PP2AY antisenseE & Al
M X 298 9 IL-69]9% IRF-19] 8A4F7IE o5 F7HAZH 22 PPZA
7} IL-69) Az AR A FFTE & AU

d¥W IL-69 PP2AY AAHAL #AE ¢ @I L6
PP2A phosphoryaltion® &3R8 E4d IL-67F PP2A¢ phosphorylation<
=39 3, PP2A activity® Z7HA AT 28y & cytokined °©le g &3}
E RoFA 39, )49 AFAZ Kol IL-69 AT HEHHFe PP2A7L
AT A} (Fig. 1),

rir

AZFd FASE E3Ue F L3 factord! NO A4ts =4
cytokineS G378 IFENo2]d NO ABAYAE Aw B oo fHs;
NZAGERATG NOS gene Hd7)3HE A Hut A XA NOAES

2 cytokined &E3E A9 vustH IFNSF LPSE FA¢ A< o 7F
2 Aol =& ¢ F U I(Fig. 2, 3) E3F Tyrphostin-23 (TP-23)2}:=
tyrosine specific kinase inhibitorell )3l dramatic3tA] NO 3t o] A3 €S
Bask vl o] AAHYE R HH NO &g INOS genegl feed back
regulation®] W3 AFE I . A4 IFN-r7} iNOSE] gene expression=
AlZbol w2} FI7FAA 12A1F Ao HdE Yty o] INOSY F7he
NOol&fs Fxolutel 4TS E4UAH. FH NO9 A Aot
INOS®| o&Ho] HA3FI og 7R v&E NO9 sourced|wzt Y3 g3
Z UEMd o] NO7F INOS gene expressiong Z4A%TS < ¢} o]z st
NO&} ®¥s= H2029 siM e dojurl @%al 22 cellel 4] NO7F IL-69

T obrd ZHUE gley TNF-a9] A 9Al ZaA78 44 AdA.
FH NO+= INOSY ZHE A Ao JunBe 2dL ZHAAFA 2t

".

rlr
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o2 ¥ NO9 A&AI= iNOS9 promoterd AA #ZFAEFHE HY NOY
iINOS 28 A= promoters 3l g ¢ UL

(3) Malignant B cello|A] IL-6¢] 28 7|3}

B cell malignancyolA IL-69 9&S 737 93| multiple myeloma
A2 EE malignant3t B cell (myeloma cells)& #83lo IL-69] &3k A
¥ FH&53 2 AXYY MzAYE AHHEU=H A IL-69 9%
myeloma cell 52 E3}E #F23P 1, Fd FH3 T AT AY 73S &ol
27198 AR AsAdAGED AHMAY EHE SAHU= ©lF protein
phosphatase 1/2A¢ A& A| ¢! okadaic acid?’} AXE F42 HASHE A=

B0} protein phosphatase?t IL-67} myeloma AXF5 2o @#H3= A &
9t 3H IL-67} myeloma cell®] AAE ofuZ}, survival factor=
apoptosisE WA 3= EH7F B.aE o] IL-69 apoptosisete] #ACE ATE
0] AFE £33t IL-67} Fasoll &3 cell apoptosisE A 3l &+ survival
factorgd & ¥rg old digt A& I3 U

(4) in vivo©l A IL-62] anti-tumor effect

29 v o3t IL-67F HAEfF-shel #dste 2 HlE e A
AT FQ3 AU FHEF 2, IL-67F tumor?] regressions FE3E &
I HuHHe HAAZR IL-69 JIEHE FEELDA AHEUT In
vitro$} in vivool A TIB73/75 cell =& AFH & liverol Al IL-69 effectE ¢
o} 7] & IL-6 cDNAE expression vector =, PNeoSTallZ insert®

i

pcs

il

plasmid construct® TIB73/75 celldll transfectiond}$Th.  ©] transfectantE:
(G4183} 9l A selectiond} 3l cloningd ¥ IL-6 mRNA expression2 RT-PCR
= BA4% A3 1L-67} transfectd cell&(TIB73-/75-IL-6)¢ 4] IL-6 mRNA
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ae)

expressione o}F A% transfect® X €< normald] W& F719 ALE
#5004 vectorZ transfect® cellE(Vec)ol A& 1 expression®] #EHA]
Fdtt. E3 olE transfectantZ F-H IL-69 A S bioassay®E ¢ 2
¥ normald®} vector control celld] A IL-64843 ©] basal level¢l ®FH | TIB73
¥} TIB75 IL-6 transfectantE A IL-6A8432 77} 546 U/mlyt 74.3 U/ml
o B2 o] WHI JE ALE YEIRH.

IL-67} TIB 73/75 cell®] iniection®.Z A&} tumor growthol] 7| X| &
effects <olr 7] $siTIB73, TIB75% vectoryt IL-6 transfectant® Z+Z}
2x10" cell& syngenic moused] H3FAbstEct 2 A, FAE 9 109
AH4F 7} mousedlA tumor’l BEEICST of 4F-10F Alolo] FAHE
tumor growth’t YElWY, 23y IL-6 transfectant cellg FAMSE group®l
A= injectionE ZE7]1FE tumor volume©] 743 tumor’t T EH XA Ft
H(Fig. 4). Iniection$® <F 7-8F 74X, moused] spleenl ZF-E cellg
2] 3 cytolytic(CTL) activitys SAS A groupit IL-6 transfectant

= group?t® CTL activity= 2}o]|7} §lo] IL-6 transfectant cello] Al IL-6
of 2|3k CTL activity® ©]# 3t anti~tumor effect’} UJElUE= Ao 2 HAXA

I

Ae gett. HIHRAGH] £27402E 7L lungT Y 4L Ay #HEH
= AR EHZA] ko) thymus® A-$, AAEEL vector controld] Al¥ tumor

7F dEEF oL, IL-6 transfectantoll A tumorZb 25 %] @3 A o]

g tumor® AFA R UTE A B cell tumordf M= FL3 288 sty
=l IL-68 2&3= cell (BO.GNE FHoll o218ty tumord AR AA EFE
ST ol 4o FANE AEd FHellME ol vt flojx wAL

IL-69 9}&) infiltration®] A7) AXEE ARY FAUAYH(Fig. 5).
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Table I. ZFSEEw g9 8lgldtaoel I3

liver lung thymus tumor
Normal 73 congestion conjestion tumor tumor
Noraml 75 congestion conjestion tumor tumor
vector 73 dysplasia edema tumor tumor
vector 75 dysplasia edema tumor tumor
IL-6 73 dysplasia edema no change none
IL-6 75 dysplasia edema no change none

2. HGAY AAHEAHY & 3§

(1) M 2% cell adhesion molecule §4 ¥ FA

HAME A3+ cytokined} adhesion molecule©] F2.3%F factor2 3
A3t M 2§ adhesion molecule® &&A 3 olEF cytokine®} &l #A T+
R HAAE #AHZ mA= FFe B &, A4 MER cell
adhesion molecules 43},

et

(7}) Myeloma cell3A (1H8)e] Ay IL-6 4Axd 2D HAME 24
Primary bone marrow stromal cell & #2l3td intactdt cell'S immunize
3t o2 monoclonal antibodyE THEATt. 1= 1HS8 clone®] stromal cell
Aol #Ho] A3 IL-6 receptor Y& FHHo] 9o} °] monoclonal
antihody 9] 54 O% E3IA=H, 1HES A=39S 9 myeloma celld

IL-69 #3dx Ldo] F7F3ta culture supdlAE IL-69] Aitel] ZF71EHg

— 4() —



4919 1, ©-$o] antioxidant?]! PAGY FAA LT F71AA 1HH A7}
myelomas ¢ A& 2 apoptosisZA@o #FATY 7l 3] Id+E X3
3t Q. AV Qe dwAS FA}nA e A FX Fol 3

o}

(\}) NK/LAK cell &/d3}te] fast= AL 4A6G0) R 7154

NK celldl &Ald] #A3sl= N EF surface molecules ©4, FA3HALA]
NK susceptable target$l K562€ immunizedt® monoclonal A& A4S}
3 ol o3 M X staining3tFACScanl.Z #2439  single clones &
AMeslgct ol ArHsd oz western blottinge 3334 7}, 4A10-60 clone
ol A K62AM 29 <¢F 53kD proteing Z3tA UAs=AS & F UATH EF
B 259 AR A3 , NK celld cytolytic assay 33t 3D6-32

¢} 4A60 clone®] NK cytolytic activityS A A A neutralizeAl 7 & & F
AN 919 AHE 4A60 cloneE ®3ly FAE thZFALE L AA A
NK proliferation®| 7] X QD3-S Lo} HAY, 22 [L-29 93] FEH=
NK proliferation®] ¢] @ &8 A0 93] adde =z AAFHAT I 94A
83+ F(ab); fragmentol Al ©f @A A JUetsttiFig. 6). 281 TAE

A2l g Fgok Zdol AEF A ZFolA FAS AFS wad, I o

FA7F NK&4, & cytolytic activityel]l Pl X & 9 dotu 7] s dA4=
BHMEQ Ko5620] A3t °'Cr release assayE 33t9t}t  Proliferation3
d A FANE IL-241 93] F7FE NK9 cytolytic activity7} &A] 2 &
Aelal welZoz ALY E & F AN, IL-1 29 93k cytolytic activity =
9 HAHAG. o' LS A FAE K629 surfaced] Y&
53kD2| molecules 7+3FAl A& western blotting 0.2 89138} 11, 1) <=3

size2] IgGolA YEY= bandE second antibody (anti mouse IgG-AP)e] ¢l
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g Aoz YERT (Fig. 7).

(2) L-6 mutant A7) ek-3

Alanine mutant IL-69 2A4& EZ 2x} site-directed mutagenesis®]
oJ3] 18709 mutantE ANew, THEHIT FAL + YUY mutantE°] 11
M= A, Alab4, Ala69, Glu70, Lys80, Leu80, Lys9s, Lys96, Thr96, Glu77,
Ala®9 Foluth ol AZE T v gt @R AES AASL TUG gel=
b A EE EAMEHT. Glu70 mutanto] wild type 2t %8 FEof
Al transition®] YERG A A X FUMEHAES Ynlge w3k Hdske] H

L—-]—-

gto] wE}l geliol A9 mobility $E7F wild type Bt} ZA S8 S &
ATH. A¥rell TUG gel AolA ABEVE %3 S7H" A2 Hole A&
Lys80 mutanto]®, StAE7} 44" AL R YEYd AELS Alab9, LysIs,
Glu97, Ala99 %9 mutanto] At} 3H urea T &9 utel WHAE = wild type
IL-63 Glu70 mutant @9 &S] FF= WolE Hluetlrt.  Urea-induced
eguilibrium unfolding transition data®] 3] wild type® Glu70 mutant$]
Cm & AAs A3 2372 58 M ¥ 66 M 224 QtALEYL AA SAH
mutantE AT A ¥]A datar Yo, AT wl AAE L] A
3t AES HYth ZF mutant IL-69 BETH A4S HAHS A3 i F

o] mutant®] wild typed®} #FAHgF A4S R oY, Ala99 mutante] 8- %“‘3
o] <7+ A gl YEST

3. Cytokine A4t 23 EH 7|d9 1+ 2 &7/

Cytokined] #TtEH|2 Q1% &= Ao BHAA Y TS 333}

odz] AL HFEd=d, 959 A mmjuryy infectiono) €} 3l macrophage%
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o] A3t i ojduet 7R S cytokineso|] B EHIL oo me}
secondary 9% MEZo] HA #A3tH o2 95 mediatorg <H| 3 H
= AAF =Y o]8 ZRHoZ A Y3 9= &9 cytokine?] Al
A QA=A S screen 3T

(1) Acanthoic acid®] IL-1/TNF At 9JA4 &34
(FHed 714 Aol of&E)

A @ 721} (Acanthopanax koreanum)d <Y Z B H F&3 (-)-3
ol 2+ -9(11),15-t] 91-19- 2 2 (o} T+ E 2 (acanthoic acid)) & o] & o] &
e dAY WHWIAAAE xHI}E T8I AU AHYFz-1
(interleukin-1, IL-1)3 FF A JA-<¢3F(tumor necrosis
factor-a¢, TNF-¢2)8 A2S ZAHZFo=zx IL-1 3} TNF-a ¢
i #do e A AL, & A A FE A FobA
¥ F4e AdAsto o2 1% AW E ANEdjI HIEFEY HFHF
& EHRHo=2 A= HEd @I Ao
gy yies AFEd AAse 35 5
AdE, 55, 885 AE&HY st3, o2 HY oajrtz AHAEE
<Y FYEZFYH 2 3A%(Kim, Y.H. and Chung, B.S., J. Nat.
Pro. 51, 1080(1988)). £ ®d A EFT oUELY o8 oz g4
dHA=HY, Lo FHA I HAAAEF(minimum lethal dose,
MLD)e| Heolx 1000mg/kg ©l 22 FHAo] of-$ v el A3 A
L2 AF AAEZHR AR WEFE {39 PGE, AL oA 3}
T % 29% &0 e Aoz Hugdo(od g, 1990, ALz

T Aw, ()ArE-9(11), 15-94-19-24t¢] oFg e d o F
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AP FAU-12 A AHAAE oJF & F83% 2HIAZA Z
doz A% A%, WA, 211 FAS B WS WY
Aol 7] 2o # ¥ ¥ H(Dinarello, D.A.,, FASEB J. 2, 108(1988)).

FZ-12 998 #43d dAAZEed 93 HAHE A=z &
Sy I AuoAE, 43 dMH HAXE, TAXE, BAE 9 H9
¥ (astrocytes) & B2 A XA ol 29 JHFE B
OE MEo dis] bdgd Aoz &#HAD U, F, JHFF-1
gl 7l&&, (1) CD4A'T A X9 F4 &H#(Mizel, S.B., Inmunol. Rev.
51(1982)), (2) FXAA¥X2e TCR & 3% A XA (McConkey,
D.J. et al, J. Biol. Chem. 265, 3009(1990)), (3) 97 %] I 4 st
Ade =4, 5§ PGE; PLA; EHAUYA F¢ A4 #%(Dejana,
E. et al.,, Bolid 69, 695-699(1987)), (4) z+e J A & A (acute-phase)
gl o] AMAAREZ(Andus, T. et al., Eur. J. Immunol. 123,
2928(1988)), (5) 8 #A A9 nd¥Y + =(Okusawa, S., et al., J. Clin.
Invest. 81, 1162(1988)), (6) IL-6, TNF % t}& a}o]E 7}9l

A3 C]— Aﬂ

i

(cytokine)® A4 F E(Dinarello, C.A. et al., J. Immunol. 139,
1902(1987))s o3 7R &g 7leses 7FA 2 e, IL-1¢0] #H
He 2AHE Fogs #FAEY(Nouri, AM. et al, Clin. Exp.
Immunol. 58, 402(1984)), FTEol4 F&=9 AFwE&EMauri and
Teppo, Transplantation 45, 143(1988)), s ¥ = (Cannon, J.G. et al.,
Lymphokine Res. 7, 457(1988)) &°| &9 E3 & ¥ IL-1&
A A o] T3l d3 55 FX(Smith. J. et al., Am. Soc. Clin.
Oncol. 9, 710(1990)) 8t & e HWHHAHY FHS= Aoz &
HA AT, TNF-¢ © A% BCG Y LPS 2 HZdH TE9 9
oA HAH AL (Carswell, E.A. et al.,, PNAS 72, 3666(1975)), &
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A3d gdAMHE, AFolAEs od87tAR AEAA AUA4HY B
g Rz deEd, dyEdd e 1) A#RsF
(fibrosarcoma)L929 Al ¥ o3 A ExAY 7] 5 (Espevik and
Nissen-Mever, J. Immunol. Methods 95, 99(1986)), (2) A -rolAl X
of W3 MEZ23FH (Sugarman, B.J. et al, Science 230,
043(1985)), (3) 94 =9 FHdE PGE; ¢t&7]=4 59 Ak
(Suttys, et al. Eur. J. Biochem. 195, 465(1991)), (56) tt& A% <l
AU IL-69] BAFS % (Van Hinsbergh, et al., Blood 72, 1467(1988))
5ol TNF-e¢ = B2 W9 Afo FHA}E Ao=2 LA U
H Eg ez, dEde 9F5 AAIA 2B (Cerami, A. et al
Immunol. Today 9, 28(1988)), AAIA ZxHkA FF A (systemic
lupus erythematosus, SLE)Y #HEgs}t L #719H A 2 g (Fiers,
W. FEBS 285, 199(1991)), 9l ¢ &2(Mintz, M. et al., Am. J. Dis.
Child. 143, 771(1989)), 318 = (Tracey, K.J. et al. Curr. Opin.
Immunol. 1, 454(1989)), 7+ 9 (Balkwill, F. R. 1989, Cytokines in
Cancer Therapy, Oxford University Press) 59 & - FH =2 #H
3t Roe=2 ¢EA U,

o] ¢} Zo] QA o TBAAN FLIF & H I
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C.A. and Thompson, R.C.,, Immunol. Today 12, 404(1991)), X 3%
o) B0l @ BAE ol Es ANFE AL GAFE $HL A
&9 Sk AEF0-6 & A= AHFU-6 FAY UH
F2-6 #&AY FAE o&dod AHFIA-6 & FHrtEH 3o A
e E9F 8ARY 5T AXEFHE JA s A (Suzuki, H. Eur.
J. Immuno. 22, 1989(1992)).

a2y o] d A FIOY A T2 AiE FoldA £
A3t EFolY W YA eE A7 vl d AHAdn, 2 U
= 71€9 AA ALHT Y HEAZ FY T o EAS
o] &3t AEHFI-17% TNF-o BA 9ARZIAE FAHI}AL, oF
83ty 254 FHYA, ¥EFEH, dHFE £, HHFT A
AHE AAQ(n vitro)t WA W(n vivo)olA SAHE S 98 FZ-1
2 TNF-o A4 AalA=Z &8 oz o2 HY 9 Ax
Az & &&37 0.

(1) o}HEA ] & AlE G887/ A XY A F7-1 B4 A
Ay Zdx¥8As WE 1077 o HE-golga Yo FF37

F ARG gA 2 ALEd 24-9 v F ZHoE FFAA
XTE AT, ol HAEE 01~10ug/ml & o}ITELN

go&7 1 ANTES WA F 100 mg/ml O Ve E 48 AT <
Nl st MFRE AAEHAR AT, o wWFH g thA PBS =
27-1 9 A4 FEE 24T, AYas ok
G /AT W FRHAA JAHFZ-1 o &
Tt AP (Gery) §9 W& FE3 C3H/He] vl$2 FHAE
(1 x 10" AE/mDdl AEA FHAIAF <A 4 (phytohemagglutinin)

N

71 -

Ta
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(PHA, Burroughs wellcome, Research Triangle Park, NC, U.S)E&
lpg/ml 2 3o Z} do] 100® 713, 28 ol & wdEYd &
500 A 96- 9 vl Yol E(Costar, HHuleh)o] 7}3 32 RPMI
1640 ¥ Ao FBS & HFF5 X7} 10% HA 84 37C, 5% CO; Ml
F7lol A 72 AEL MFEAt. W FEFR 16 A Aol “H-¥ v
d& 05 C/YE 7I38ta, BidFTEF AXE T AT AFA o 3
T3t HA AEHolA A S 7] (Liquid Scintillation Counter,
Beckman)Z ‘H-Elvd 9 A% A AT, Ag &8 7/
XA Y FZ-1 ¢ AL ofFEL Y3 s &=
A 8 5 Ao} (Fig. 8).

(2) b EAY 3 Alg G F /WA HEY TNF-ao A A
A G F/A A Eq A TNF-o A& vaE s &
A39tt. TNF-e¢ HZY &AL, AX &3 AAW(cell lytic
assay)2 2 o7t ¥ (Aggarwal)s 8 WHE X3 AA AL
S, TNF-ao ®W#HA L9929 AwotAEFE 5% FBS 7 &#/9
RPMI 1640 v A o] A= AIAH 96 € wjF EHolE 3x10° A ¥/ €4
7b8k51 37T, 5% COz ol A 24X wj&Fste] EAAZAT., 3%
A& A AL HErvto]ld D (Sigma) lpg/mlgt ol & i Fd &
o0p /€42 7tstal FBSO HFF X7 5% HA 349 37C, 5% CO,
AA 24 A ¥ F FAg2d nlojEd oz FHIT. I
= WA ®WAE AA}T PBS Z 23 AFH3} F 20% wES L
of &3 05% ZeEzg no]ggoz 587 AAdYY. G4z
PBSZ 33 Mgt AxAI3, B 33% ol EAS A 10040
7t MAE 8EA7 ¥ ELISA 9 & A £39 570nm 9
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# =3 (reading filter)9t 405nm¢ 3 Zd ¥ (reference filter) 2
OD.#4< ¢ ¥ rHu TNF-¢a (Genzyme)Z2 92 EFIFAE o &
oty A=A, O} HEAL L Sug/ml o149 F A 90% o
Fe] TNF-a AAAH a#E e Ao (Fig. 9).

(3) o}t EAEe] % #AF 3 dAAMAESS HEZF9 TNF-o A4S

Al

ol)]d BEHEL TE UAAXIAN 2R sty FHE A
Elvloz uHg & 7|#FA ¥ E 7t FEE ZEoF ¥i1 30ml
FA71E o] &3 RPMI 1640 i A & 10ml & 3 3] FdH4 T4
R 3l AXE dojUla o8 HEESE 400xg oA 5 £&5¢ ¢
AEEsd 10% FBS 7} €9 3+ RPMI 1640 ®i A2 HEAA
37C elA 2 AEST 8jiFdo FFAZN F 5 A Ee @2+
E Zt7z 93 479 2x10° AEE 10pg/ml A2 3 4 A st
T2 g E FAI% F TNF-a 949 L929 M EF(ATCC
CCLDE o] &3 TNF-o¢ 8XHEE ZAA}(Fig. 10). = A3}
7 o e A XA EuHE TNF-o T oltEM g3 AA
g4 #FT 5 AAUG. 3 HATNF-a 9 A&+ promoterd
activity 2 743t dEdE & F ARy (Fig. 11).
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(Pruzanski, W. and Vadas, P., Immunol. Today 12, 143(1991)). o}
DEALA] o] FAEE AGHE F Je7E G F/AHYHAELG =
FTToAe &Y AFAYd H0, 2 O BAYA EfE SAHATL
24 ZASIE T, Hz;02 9o FAHL 96-9 H{S o83 niFHdAH
oz FAINAY. =, 449 dd dHF/HAMNESY TFTE 4
7t 5x10° X2 7tetx FaFo] #43tFE 4 (500ue/ml; type II,
Sigma)25u ¢ A =d = (Img/ml) 75 E 713 Ay, 28l ¥2E
m gl A8 o] E o} A H o] E (phorbol myristate acetate; PMA 10 'M)
E AFY2E 3o G A/WAAHAE g = ol HA 5 &
& AA-H 713t 37CAA 608 &< ¥ AHT. 8wiFF 3M
NaOH $4¢ 25414 7l8te] wge AAANL 620nme] A
ELISA 2 (Dynatech Lab. Inc. )& O.D. &g 39 =9 43
Ao o Mol WMIE FAZ}HULW, Ho0, o AFS AT
H202(Sigma)E 3 A3t dL2 HEFIJTHZ o] &t AHHFEGH .
029 FAL2 ¥ F/RAANEG IFFE Z2 1x10° Al %/800 ¢
AEY A A 24-4 HHAd 7132 ¥ o & FHJALol= © A

(SOD, 3mg/ml, sigma)E 100x1 A3 37CoA 287 ut
S A2, Z do Aol EAE C(8mg/ml, Sigma) 1001 9 PMA
10" M& AF9o2 8o Gy F/RAMNEY ¥Fd = o5 A
d FEESS A3 7H3t 37CA A 20 B vt A HG, o] Hr &
< 1ImM N-98ZYo]v=(Sigma)E H7Isd AARAZ X
1,600xgol A 1023 AAEH}A FFHES dof UV-7IA 3 A &

# % = A (Kontron Instrument, Milano, Italy)& ] €% a 550nm el
MoOAOlEAF Co ol 9 Mo wE &2HEYP. 1 A

BB E 0.9 ¥& AoEIE CY FHASF (Eespum=1.83x10
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mM ‘cm )& Ab &3t 2083 1x10° A X F Aol EIZE Co 8¢S
AAT £ AE SODY nMZ FHIYPY. oFEAL 5x10°Y A}
g Sy F/AHAME 1 AZEEd AEYF F Al 100pg/mle] A
7t2 ZAFAZA F AAAEE HiO2 & 078 4& SA A=, o ¢
AAES oftEAY 28] A3 HAHALMA 5 =), 22 FTHL
2 I3 T4 EHE SAHIT ZBH} S50up/mle ot EAC] H:0;
A2re 9F 85%, O AAE F 72% AZ AAALAS & F Ao ¢}
BEAY dF #EdE gA a347 FRES ¢ F AT (Fig.
12).

(5) oftEALS] o F HFotAlEe F24 oA

AF3 AL A AFAREY F4H ZH4A09 o= <
3 A2 Us F Yedy ol EC] MHfotA X Fo uXAE
Fdes AHE7] A5 10ug/ml & o PEANSCE AP G F/ 4
AME vlF A5 9& PBS &g A FA3 £ NIH3T3 A obAl
¥o] 7}8t3 37CAA 5% CO; 3ol 54 %< wksge. o1 2
I, oftEqre]l AEgstwt Hgd xR v HAE HAuotAME
ZHE JAFE FAdd At (Fig. 13). o AL o7t E o] M
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Korean J. Immunol. 14, 193(1992)). watAl o} E Aol o] & &
IL-13} TNF ¢ 28 & JA™Y & J=7tE dotrr] f&, a4 o
Af oA XA Euges 449 A4 2 Hx49 Z47 ¢4
A AE ZA}IY. FH H HARFoHMEAAN E8H= A
dAL A YHF F=EZ=24 ZZA(Sigma, Type D& 1lmg/ml
o] Aol X3 E 1M oM ELY &ds] &z HF A5 ¢F
H(0.05M FtE Y lE &F Y, pH 9.6)2 1pg-16pg7t A 581 A < 3] 4
3t Hy nvld v A Q7 H(Dynatech, Immulon 2)e] 1004 7} 3}
3, v FAdAEE FERA €9 e 449 wigdEs 2=y WX
7] (speed vac dryer, Savant)® 10~208] HF A1z © &, 38 4=
o (0.1M NaHCOs; 0.02% NaNj, Na:COsZ pHE 0622 x£4) 100
W & 7teteq @H3d] Foli 4TAA X e JHIJuH., IF
Az &= PBS, 0.05% E 20, pH 74)E 33 A H3 t&

A 83 ¢HEYU(BSA, Sigma)2 2 A2 A 247 F<¢ IdE FXH
e FESE AGduYd. olF TA 43 AHIT F Y A4F Y
(0.05M Tris-HCl, ImM MgCl - 6H20, 0.15M NaCl, 0.02% NaNs,
1% BSA, 0.05% E¢ 20, pH 81)= 1,0008 3sA&¢d <&z ¥
dqetArt 28dd E7 F-94% IgG(CappeDE 100 2z do) 7}
g & 37CAA 2AFL I ARG, o YA 3 FH AFH £
71" &4F94(0.06M NaHCOs, 10mM MgCl - 6H-0, pH 9.8)9
Ilmg/ml & =< p-HEZHYE X2HJEE 100w B 78tz
ELISA 2t & A&39 405 nmoA OD.& =AHsgon, o 8%
Ao F S WY BEF EZZHRE Hmete A=Y,
RS AT HFH ¥ HAFodAX Ao 4 2y}
A3 Aa2dS BSFY F AQAH(Fig. 14). E3 ot EA L A
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d 252 o 240N A FH4L 2487 A4 o=
g3

o F= FAsAcH dFFEdA dold HxH 0.

ol XA FTHEE &9 7] (Heat system, W-3R0)& &
3 &o]l = 2 A & 4 hydrochronic acid)¥9 9} 1ml & 7}z 120C 2
£ BN FZWES AXAAY. 2F olE YEIAAM FEF
a1 FZ4AX7](Labconco)®2 FHAXAZ v§ F7HF 1ml &
hatel @HLAAAT 2F 50 B VBANEY Fre A
Al 50t o TRTFE EY JgHdAHY. old HEF EEEAHAEMHN
EW@i-y-3o]=EE2EA-L-ZEHU(Sigma)g 20pg ~150pg7tA 28] 2
dsgyste 22 HRHOE e, g2 F289-T (HE
N-22Z2Z-P-EF4d AEo}r|=) 141lg & 10ml 9 n-Z2HL
F2 %o BE §94 09ml & 7tz LA 20
T HATT. I F 62mlY FEERS HHE 7o F 5
dHs=/gdL2Ad &4 1ml & 7tk Z 4
th, 1% 65T #25Xd 15 £ ¢ YojFof M AFI 650
F ETEHY OD.EFEH dto=E N
ZZ2AE AH Y. o TEANESE FAd HFo HzAHoA Z
A Aol oF 50% A AHUL(Fig. 15) 919 ZYZRE ol E
of AT EH/} de AE & F dUY.

Lo
5,
R\S/

N

il
 S—
-
-
3
.
!
)

1

—_—

() o} E] @ AY FAF A
FRHEAY GAW FAFH BAE A 98 AW FHF
3 oolol W olEAY Fof EHE ZASAY. AW
o 488 BEE AF 7F~8F" ¢4 2xda ged
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(Sprague-Dawley) 33 2 RB3%F 5 59 A4 ICR F AFAH. 4
2] 7} (Sigma, Saint Louis, MO; &A= 7] = 5 u, 80% ol T 7))
27t x> (Lugano) 59 YW (Lugano, E. M. et al., Am. J. Pathol
109, 27-36(1982))] w2} Fe03 & #2 Ld=23S A A7 H 3
o AZI EEE IN HCl o ¥3 £ F FHFFE HAH3Z 20
0C oA 2 AZtst DEEFdA Ao A&stAw. AET
2eo]l=E 2~5mg & A7 #8FH K AHY FAA FAGSA AA
g VBAE EAA A= AEI S0mg & 0.5ml 9
Hdad Agyddsd, AFAd= H8I 2 mg & 0.1ml o HFE
Ao St Ilml FANE 71#ARE FAFAT. 49
7tE FY3} 1d FFH 1 Fo 2 ¥ 12 F4A] 18 FF5 +%3
2 10mg ¢ ofEANS FAsAGY. 2% 72 ddFs=9Y #HE
AZ23 & 10% T4 X=2%dd mAHFA o dmm HFH S E AlA
AME ¢ 5 49 W=z B8d ¥ E . E2vid £3
< bmm FAE vAdd e FutELAY o A (Hematoxylin eosin)
A2, W& EZAE (Masson's  trichrome) G4, HEEH
(Reticulin) 44 && AlqF F F3 P Fgsed s &3 A (Fig.

16).
deg7tel &9 DMSO & o3 HdAdes nxe Af3te 2
A2 TS Hole ¥ B2 48 SoF, 1% dd ¢+ HE
I A3 2 AAdAFE E F UAASLH(A), 3B EANS EAg F
= A< A7) Y sotF g 7

_%_
% Afs B BAH(B) R AY FAZEL oA
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(8) SFBHEANe] @ AW AWM oA
AW (AT BAAY 448 a4 246 9% g4
Ao fAF #3, 2gdn APH FUES EHOL & Ao

2.
HE FAI}IAY. T A TAHE 287 98 AFE 4F 4
It Y-£E (Sprague-Dawley) F o CCLE 139 0.1
m¢ (50% CCls + 50% corn 0il)/100g body weight® 15U 23] A
74U FA} A L (Nakatsukasa,H. et al., J. Clin. Invest. 85
1833-1843 (1990)) A4 d 7o wezt dezdy das FHEo| Y o7l
EAF 02m8 T3S T3 134 234 CCLY FAd Fo34g
= A% 1357 9% 4 AP FEL either vl 5o 4 Fo=

FH dHYEg AFH3H serum glutamic oxalacetic transferase

O
X,
>

(sGOT)9 serum glutamic pyruvic transferase (sGPT)E = A 3
. sGOTE AHAezZy e FE2E4 98 oF 20 B4 7}
HAoe (CCly + DMSO + PBSE 2T 22 39) ot EALe] ¢
sl ¢F 30%7F HAEES & F UANAL sGPTY B¢ ol EA
o] 3] °fF 40% ol HAHEHE ¢ F AT, =3I 7o ¥ xR
2 HAFE A3 e FEFA 10% A 208y FE Yo 1A
o 4Amm¢ FAZ HAS F AW T E P TuE A4S

<~ bmm FAE ¥ A3 A hematoxylin eosin® Masson's trichrome

s AT F FFAVF o2 FFAFAY. CCLE dF Fo3
{ (B-D)ellA = vy vFd AfA4 bandel 93 299 24
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b7 AAZH(A)S wE FREFHoen deoegy Huge FFE (E)
NeE 4 2728 BAoy agdy 242 =84 e A
%4 band’} CCl4 @5 Foo uls g =ddd 24 A
2k tA 2 AAAH WHIE CCl @5 Foo v HA3
= A BAY. olREAAAME od v Anrt AUAT (F).

(2) %719 IL-6 B4 A3
(FA 7 A0 aboloF &)

g7l 3lo] £33 A FZ(Stephania japonica Miers), JHW 7]
(Sinomenium acutum Rehd, et Wils)5 < $38 vyt 8 A%
AT SAd MASH FAZFREH JEFA, FATAEZ ALEH
o} o 1} Bl 7| (Stephania Tetrandra S. Moore)E= 3y o] A A4
A ¥ F2 FF TAANAM AAE, BAEAF FTY AR AEH
o] &3 E3 &L Zo|=(alkaloid)?] H E & = & (tetrandrine)< 3 9
A, & YA FTLE AREHO Y. EgH, 3 M aLAbo]

(anti-phagocytic), ¥ S A| @ E (anti-oxidant) B4 E 231 Q1o

(Seow, W.K, et al, Int. Archs Allergy Appl. Immun, 85,
404(1988), 9 ¥ A3 #HF EEAAE AmaHE HH (L
Q. et al., Chinese J. Tuberc. Resp. Dis. 4, 321(1981); Xu, X. et

al., Ecotoxicol. Environ. Safety 7, 306(1983); Liu B. et al.,
Ecotoxicol. Environ. Safety 7, 323(1983)), A& ¢ Y M ¥ 2 FHE

21 d & 8 FZ-1 (interleukin-1)3 F% 3 A} ol A -2 3 (tumor
necrosis factor-ae )8 RBAE HAA I = Aoz dH A $tH(Seow,

W K., et al, Clin. Exp. Immunol. 75, 47(1989); Ferrante, A., et al.,
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=
HEste ATz MEsEo By Ao,
-6 UA HBIAAE olF= o8 AXEDRY AHAA,
3, 843 BAs=E ZHJAAEAMN A 7R kg A EAA A
AE] AA e Hojry|Ze F QR &S = <A eo]ri(Hirano,
T., et al., Immunol. Today 11, 443(1990)). 9 AdE Fz7-6+ <
A A E wiFYA EHE AAEAN B AXY FA A4S 7
3t 7l %9 989 H YA (Muraguchi, A., et al., J. Inmunol.
127, 412(1981)), 1986 QU A UEHFI-69 cDNA7ZI F2YHAH
(Hirano, T., et al., Nature 324, 73(1986)). 1% ¥ A <2 Hy F7
-69 7152, (1) B Al X 3 o] 22 xv(hybridoma)® F & ~vt A}o
E v} (plasmacytoma)®] A &<l A (Snick, V.]J., et al, Proc. Natl
Acad. Sci. U.S.A. 83, 9679(1986)), (2) THA X &AF 4 AHEH
(Lotz, M., et al., J. Exp. Med. 167, 1253(1988)), (3) 7t A ¥ ¢ JH A

2
Ay
~{
r-..—!

@Al vke(acute phase response)S 8% E s 7] % (Geiger, T., et
al., Eur. J. Immunol. 18, 717(1988)), (4) %8 32} & (hemotopoiesis)
o #4A3E= A (Koike, K., et al.,, J. Exp. Med. 168, 879(1988)),
(5) A AATY AEXEEY £33 AEH(Satoh, T., Mol. Cell. Biol. 8,
3546(1988)), (6) A & A Al ¥ (keratinocyte)d] A&, (7) v e A
Z tf A} (metabolism)8] Z&E 2§, (8) T8 A+ A 7HZ (mesangial) Al
XEY A &7, 9) 445N F(melanoma)d UL AX A%
& A3t &3 Fol 3.

olFA A o Vlee xHIdE UHFU-68 FT 7@

o oz} AYXEE RE FuHn ded 53 T Ado 2R =
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AEH q71A A¥HE x5 RAe=2 A Ao, oy A

o2y FuglA #AY(Hirano, T., et al.,, Eur. J. Immunol. 18,
1797(1988)), 77 ¥ (Deviere, J., et al., Clin. Exp. Immunol. 77,
221(1989)), A A 3 ¥ (Grossman, R.M., et al.,, Proc. Natl. Acad.
Sci. USA. 86, 6367(1989)), ¥ A &< F(Bataille, R., et al.,, J.
Clin. Invest. 84, 2008(1989)), 7} ¢ = 4 v} (cardiac myxoma), °l ©]
Z(Miles, S.A., et al.,, Proc. Natl. Acad. Sci. USA 87, 4068(1990))
R Ve 98 AJEAY AgEo 4 A UG,

ol 2} o] UAA A Z[HAAAN TR L& FHGL UEs

F2-69 7l R ABAZXAHLZ AN HHAAL FHH FA

jt

e

-0

-6 TE&Ae FAE olgstd JAEYFZ-67F FopiEv st A7 =
ETF BAAY FFF AXEFHE H9AZ}AYI(Suzuki, H.,, Eur. ]J.
Immuno. 22, 1989(1992)).

2, JAEHFZ-69 A4 AAE FolgA AdATE F U E
dolu WS ofF HHAY Ao Y= v, B T
Mg A" HEAEZFRH AHFA-6 AAS dAe EAE
ol olE A o8 EHo2 Yo AHYFZ-6 H4dAdA e
SANAAL Yo7t FAFEH, A '

%3 AERES 2F e AHR
-6 A3 ASAZ B85 olHd oz WA HAuAZ &

& &&32ZA o,

(1) 7] €9 AXs4d 44
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ol A X wiFYo] 3 EW7] FE24Y SHALAFE AAFA
0. "w¥l T H A M X HE FEFE AR B E 44 0.1/
WA 100pg/me e 522 FHFd 19(4)9 ¥Wye utzt A elsti sy
d FTEEF WIFRE 532, dE(Alley)FT 9 H ¥ (Alley, M.C. et
al., Cancer Res. 48, 589(1988))o w2} 3-45-fy 9 d g o}&F-25-H
e HEZHEZds HE2wo=(MTT, Sigma)g 05m/4d4 7139
4A1Z F<k s g, 2% dAREEEY e Hygan AE
3t MEXE FY PAHHA X EvF(formazan)S A 3AIZ] olAZ =
Y ¢E()A2Z=28E F9 004N NCDHES 100m¥ Z+ deo 713t
=217l F ELISA ¥ Y (Titertek multiskan Mcc/340)Z2 540nm 9l
M #3 AE(0D) #& FA2%9 FHI}AUAU. FEFE AY AL
10pg/mt T =7hA ¥ At 2 A2 xay ofFw zto]7p §lo

ol of FEAAE HEFAH gl AS FIT & AL F£
3

i

2 By ALE $AIY AF}E AL 5 o] BE AFL o =T
Welotol 4 sttt 100ue/mt o FEIAE A B EF ME

dol A& AMxsde A
a

AN ExEHE AT 1.0779 HZ-3lojgda o] F=3
T AR A 2AT TG 249 g ZgolE FEFHAA
G} /R AAREE AAYG. olE MEE 01~10u,e/nl BH7] FFE
A < Bt 1AL & wldEd F 100ps/mt e A7t 2 48417 A
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g3t wigAe HAEZHZ dAY. o wFdE ©Al PBSE F
el e F7-6 9&A4S B9 dtojBrgdxvl AXFE o {34
AE FE71-6 BAHAEE FAHI]IY., F, 10% FBS7I £% ¥ RPMI
1640 ¥ X2} 2U/mee A =3 AA A F -6 viFdT B9 MEF
(Dr. Kishimoto, T., Osaka W38, d&)& F8H A= 33 A A3}
I 10% FBS7F £3d RPMI 1640 ¥iA 2 5 x 10° A ¥/m=Z dE
& 96 € wlF FHolE 47 100u® ¥ ofF wFY= 100
W2 78t 37T, 5% CO291A 68A17F & wiFsdt. 1 Y+
051 Ci9 "H-gr & 50ud Zr ol 7Feba 443 o s Fd F
o} 3 A £ 4 8 7] (multiple cell harvester; Inotech)= #3 A% o3
Ao Bt JA AdgolHd AF7(liquid scintillation counter;
Beckman)Z “H-Elvjd e FAdFE A AG. old, Ax=F <AH
F7-68 ET &4 WF dHx+=2 A& on FHdA 50%

& g7 FEE IUR AYsud. ¢4/ E=z F ¥
THHE JIHF7-68 sEYEHo2 EH7 55 A% B 9

s Al =H L 10pe/mbol A oF 50% ol Aol JAHS ¢ F U

3) =7 & o dFH o dHAAEY JdEHF-6 AAHAA

A7 &€ °l&3se] RPMI 1640 wiA = 10m4 33 F+UdHF FId&

ol AEXE doja ol HMEXES 400xgol A 58 Zo 94
T3t 10% FBS7F €99+ RPMI 1640 Wi A2 d&A A 37C
Al A 2AI T Wi g FEAAZ F od YAAEE d3 2 x 10°
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AMEE 10pe/mt AB72E 397 AZda 1 g E 48 F ¢
B22-6 EA B stolBgTrt ALFE o] &3 AEF3-6
HAEE 238U, 2 dF 4 H HAAEIdA Buge <
-6 & F¥7 FE Ad o3& AL 58 5+ YA,

(4) £ 7] FE=d 4% AdsEY JdEHFUA-6 AAHA

ole| g AAEZHE T T EdoA AHE7 3] HYg+L 3
7} 7zt ¥ F (Spraque-Dawley, ¢ 150g) 59t e 7]#AE =F A
T A7 500mes 05mee Fad AgHddFd 59 7]FAY
FUAANA AddadF 2dE UHE F O0mg Y] FFE CE T4
sz viF 28 177 FH% F A FU-69 A=
of ¥ AmolMd X wigHge M AW Bg=H, 4 B EF F=
= Co 9s AdHFZ-69 FAHAEI A Ho FEELLAME 2
AHE FAY 7 AAH.

(5) 7] FZ2E g3 A FN-6 12 T A
TW7] FEE HAAEZ AHYF -6
27 s AEFN-67F AqEHH dojys ZEA F
ol E] & # 4 Y (Hirano, T. et al.,, Eur. J. Immunol. 18, 1797(1988))¢]
23 MESQ HAEY I HIYBZHJE FAHSAY. F4 £
7l #%E BE Agsy #F A FHAEE 15 x 100 A E/L(6
d)d =2, 27N E 47 lwg/m 2 10w/m 52 AHgd F
of 37C, 5% CO: 274 2= 34 WA, 34 Fof 4FH S
A Asta PBSE 13 Al H3 Fo ¥A &H(4M FolybF § L
Alofdlol E, 25mM 4F A E#CE pH 7.0, 0.IM 2-W A Eo 8L
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0.5%, A2 34) 500E 7+ € ¥ F=HA AP} AXE
Al FEZ2 2 €9& FHADG. 74 FEO 50ue 2M a=Fw AE
g o]E pH 40€ ¥ I L F 50008 B2 E£3AZ =S 73
of oAl B HAAY. 2F 200% F399 E2Z2IXES ¥

T LA 1087 ¥x3 3 12,000rpmeE AR T A=
g FHE 3z A= 1me olAx=2H EFE Hi -20CaAA 24
ZF o A3 AT, 12,000rpmol A 20870 dAEE S * HY S
70% WegEsZ AHs A AFXAZ Fo 01% HaAH=H

¥ 4] o] E (diethyl pyrocarbonate)-E & 20 ¥ 31 & ZIJH(FHFH
= 10ug/mi).

A71d&sd AS EtBr 9404 10832 N3 F/HRFE AHT
To AFAE AYY. dHExTF R dAHI 49 RNAV ZHHE o}
dd ¥AX¥Z HA Ho|l & A(adenine phosphoribosyl transferase,
APRT)®] RNAZ & Bw7) 228 o4& @z gy Q8%
21-69 A% 10pug/méoAl A @A RNA LT&Ho| AdAHE & F 319

2wy %80 AHFA-6 FAX AL AHTL ¢ & AN

(6) W7 FZEo o3 BHYG FHAE =2 A

7] FEEC I TAEAG EHARLY FHYdA BHE e
I o] FAHIFIY., W] FEE AE oY TR E A9 g3
T/HAAES AT F I | FHE tA PBSE FA3A 1 x
10° o) @ AT Yz 59 F¢ wEAAG. o F H-grdgo
Z 4AL FF wigEta MEY FUdd Y& =AAY. By
FEES 10me/me TENA EHAX 4L AAHI JAFY
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(7) %7 FFE4d 9% 24 A4 A
AE F-68 AFIFE o7& AMoENJNLRE ¢HA Ao
A3 AFotAEdAY 250 AL FE33H(Kang, H. S. et al,
Korean. J. Immunol. 14, 193(1992)). w&A, 7] FFE o] o] g
3 JHFZ-69 FHEE JAY F JA=7E bRV s, A
H df oA EAA EuHE 87 FA4 R #H x2F9 47 7
A AHadsE 2A4dAYG. F #H HAAFoAEdA BvsHe
A TS WA HF 224 27 (Sigma, Type DS 1mg/md &
Aol £ 1M FAtel @443 fAAz v ZH &F &
(0.05M 7}RUY|OE &£ pH 9.6)2 1pg-16pg7tA H5v] o &3 4
3o ntgtol H I3 v M YA (Dynatech, Immulon 2)°] 10044
7183 mlojaz AAEZ B 9 Ue A4 wgYgs ==
A Z7) (speed vac dryer; Savant)2 ¢F 10~20W % = A7 v+,
4 Z 8 4(0.1M NaHCOs, 0.02% NaNs, Na:CO32Z pHE 062 =
) 100 E 7h3td @A =Zola 4ToAM A ZHAAT.
T AH &34 9(PBS, 005% E 20, pH 742 33 AHT v+
1% 2383 ¢EIN(BSA, Sigma)o 2 A 2d 4 247+ S A 5 A
XE& BEELE AGEIACY. ol E tA 43 A FHET F Y A4F &S
(0.05M Tris-HCl, I1mM MgCl; - 6H20, 0.15M NaCl, 0.022% Nals,
1% BSA, 0.05% E9 20, pH 8.1)Z 1,000 34 ¢ <¢zde 25
A7 2%E E7 -9 4 [gG(Cappel)E 100 Z dof 7} 3t
T 37CAA 2AZ T S A AT, o & TA 33 AHF 7] F
=8 4 (0.056M NaHCOs3, 10mM MgCl; : 6H20, pH 9.8)°] 1mg/ml =

o]
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p-UEZHY ETA2HEE 10044 7F3ta ELISA ¢ E A}
239 405nm A OD.& FAsFALH, o] vigFg e A #
HNe WMBE gz z 2y uwsdted AFZFsac. Fuwr) 2F5E A

23 qAFH ¥ AF oFAE wWEHeAA ETA 2w AT

A29e BSE F AT B EWT] F3

=

o %S 2AFAPEH AT FEAA dojd HxZA 01~02¢gs
5t o] & A & (Corning)el PBS 1mgd# 4o A g of =39 F
228 %289 947 (Heat system, W-380)Z 343 ¥ 3dlo|= =
3 & 2 (hydrochronic acid) 99 1mS 7}t 120C AE &9 H
MED., 2 F olE WEIAAM F£3 dyxr ¥FE Az
(Labconco)Z2 FZZAXAZ B¥ 75 Il 7He] A& 8 A
7132 2% 50uE viola=E YAEH T JH3a tA S0ud FH
2 T3 g4y, olu UYF HETLEHN EdL-y-3ol=F
Al -L-2Z Z Y (Sigma)S 20ug~150pg 7+A 2812 A& J Ao Z
& WHe=z 7oy, gfFoe=z F=EHYU-T(sodium N-chloro-P-
toluene sulfonamide) 1.41gS 10mf 8 n-Z22H & 10 SFHFFE=E

Zo B E £ 09E 7t ALoA 208 F HAFG. aF
62me el L EAde HFA3] 7hstd F FHIF 1007 HA e &
b 8] = /3 9 & 4t (aldehyde/perchloric acid) €< 1ml S 7}3Fe] 2 4
=, I F 65C F2FXdA 1585¢ HolFo AT
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(Pruzanski, W. and Vadas, P., Immunol. Today 12, 143(1991)). <&
&0 g3 HAEZE AGE F U= E G AF/MAHAAR

o TFFAAY wEAd 44U H0: B 02 A4 JA BHE
Aoz ZAFAY. H0:9 FAHL2 96-4d ZHEE o839
g2 Zo] EAINAG. F, g4y dd Gy F/ANAAESY T F
T8 4z 5 x 10° AXE & FaFPol HI3AGA (500u8/mL;
type II, Sigma)25u4¢ A= =(1Img/md) 75w E 7F3A k. 18
¥=2E ug A2goE o}A H o] E(phorbol myristate acetate; PMA,
100'M)E AFHo=2 g @ F/NYAE vl e olg H
FZZE252 AH 7tetd 37CA A 602 F < ¥EE A4 T |l F &
3M NaOH £ 9& 254 7F3toq ®gS AHAA 75 620nmell A
ELISA # ¢ (Dynatech Lab. Inc)& O.D. #&& T&o H=E9 A&
Ao og Mo ®WIE FAIJFFPLH, H0:9 AT AAE
H,0:(Sigma)E 343y & HEETFAHES ol &3 A HFIFAY.
;9 AL G F/AAAEY TFTE AA 1 x 100 A £/8004
HE A A 249 EFGolEo 7t3tn ¥l dol & FHI[A]E YA
H A (SOD, 3mg/mé, Sigma)E 100wt H 73] 37Tl A 287 wt
e AZ T 7z o] AlolEAE C(3mg/wl, Sigma) 100xL 9 PMA,
10'M & AF922 3o @ F/AYAEY ] EE o5 A
A FEEES AF 7Meo 37Co A 200 w3 A HT., o ¥k&

_:%55-__
=
-3

AN

rll1u

i
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& 1mM N-dEg@Folu=(Sigma)gd H7Isod AHAANZL F
1.600xgol A 1087 dARE} A FAHAS o UV-7HAI 3 £
H e 2 ¥ E v 8 (Kontron Instrument, Milano, Italy)E ©¢]-&3}4
550nmell A Aol EIE Co o 3 Mo wWHE AU,
I A AAE 09 & AMoEAEF CY FF A (Essonm=1.83
x 10'mM'ecm™)E A} &8t 20893 1 x 10° A X" Al JEZE CY
B34S 94T £ ¥ SODY nM2 YT, EH7 FEFE

E 5x 10°9 A @ /AN E 1A Tt HEgd F A
100pg/me e A 7t2 A=Az F AAHEHE H0:2 O & F 43
= 97 FEE Ad 93 A3 #THAHUAAL(Fig. 20), &2 %
Moz ZTFFAAY adE SAHIY FA S50w/me FEE AV
H,0: A4S 9F 50% 183 Oy ABAE 9 25% A= JAAZS

& 222 &8 (Sprague-Dawley) 3 FH o CCLE 139 1.0
md (50% CCly + 50% corn 0il)/100g body weight® 15 o 233
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B34 FAEH e (Nakatsukasa,H. et al., J. Clin. Invest. 85,
1833-1843 (1990)) Al wz H71x £%7] FFES 0.2mAH4
T4 T3 1549 23848 CCLY FAld FA3do. A48 13F
7 25 4 A8 FE S either PHFH S AFC2ZRY A S AFH
3l serum glutamic oxaacetic transferase (sGOT)® serum
glutamic pyruvic transferase (sGPT)E S A3 AT (Fig. 21).
sGOTE FZ& AY Col 938 JAHA Foy F=FE Dol 93
°F 20% A= #4227 HALH (CCL + DMSO + PBSE Uxvd o=
3tqd) &3 FEFE B 93] 40% ol HALA2EE ¢ F AR
sGPT®] BF++ F=& Be Y3 & 60% ol #HAade & +
Aok, &I e HYXATAH HAIE & e HAE3 10% F
Hd EE2vY FE&d nAHEdH dmméy FAE A F Hod
e e g, ¥opg ZXAESEL bmm AR A A
hematoxylin eosin®} Masson’s trichrome @< A3 & 333
N o2 FAIATY. CCLE 95 F4H3 TB)AAM= dH A H
T MHFA bandel o7 BHAHY AASI FAZ (A w3 5
€ C(E), € DDA E 73 H &
A28 By a9 da AL Y= dF4 band’}
= T

QA3 A& FAHdo] B THAE

M,
ok,
R
o
B
lo ‘{N'
N:
Hs
o
&
¥

= = A
I CCly 5 Fo o vl3ty FA4astes B S BHA
AT olEd vl3 EFH7F AY (C).
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it

2] 228 Adl 9@ A% 55T weH s A

II.
AAANYE 257G x 100 A¥)E 97 FFE AZ 30%
2] & Al 1nM PMA(phorbol myristate acetate)® X g 3l
T H20:9 O 4¢<S &4
A AbA AA(HEA g %)
EH7] 28 A F%
H202:(nM/60+) O (nM/20-%)
vl ] 9k Q& W] 11.5 (11.1) 2.0 (12.9)
PMA 103.6 (100%) 15.5 (100%)
PMA + & A
10ug/ml 90.6 (87.4) 12.7 (81.9)
20 g/ ¥ 58.6 (56.6) 12.4 (80.0)
o0 ug/mé 50.6 (48.8) 11.5 (74.2)
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AEHFA-65 UA VHAAE olF+= A8 MELY A, &
3}, A3t BA}E ZHJAZA A7hA v Fs A XA A
AhEl ol Al e WMojT]Fo FR8¥ HETE s+ < Ao t(Hirano,
T., er al., Immunol. Today 11, 443(1990)). <9 & A EH F71-6v
A A X wiFoA TA"H AAZA BAXY FAZAS T3
= 7% Ao HI FHYI(Muraguchi, A., et al.,, J. Immunol.
127, 412(1981)), 1986 <A A ¥ F21-62 cDNA7F 29 H U
(Hirano, T., et al., Nature 324, 73 (1986)). L ¥ uwr& =z gy F
21-69 7|52, (1) BAE %% M X(hybridoma)®t HEAEF
(plasmacytoma)® A &< A (Snick, V. J., et al., Proc. Natl. Acad.
Sci. U.S.A. 83, 9679 (1986)), (2) TAX &3 AAEH(Lotz,
M., et al, J. Exp. Med. 167, 1253 (1988)), (3) Zt A ¥ & 47| xt
€ (acute phase response)2 X3+ 7|5 (Geiger, T. et al,
Eur. J. Immunol. 18, 717 (1988)), (4) ¥ 2} & (hematopoiesis)®]
o 3= < A (Koike, K., et al,, J. Exp. Med. 168, 879 (1988)), (5) Al
HA TS MEES #3EFH (Satoh, T. Mol Cell. Biol. 8, 3546
(1988)), (6) Z+ A ¥ A Al X (keratinocyte)d] A & 3, (7) o A X}
A} (metabolism)el 28 3 &, (8) T A+ A 7H4 (mesangial) Al ¥ &
of A&, (9) dAZNF(melanoma)TF FHY HME AFE A

d 3k= AdTol U,

ol RA AAY ofH JFe 2ARE AHFA-6% G I 7B
o oz HEEZ $EH FuHL JdEd 53 o5 gie] IR =
g5 9 ogstx A3 F¥sE Aoz AA A o H@ A

HoZyes HFulels A AHYE (Hirano, T., et al., Eur. J. Immunol. 18,

— 68 —



1797 (1988)), 2+ ¥ (Deviere, J., et al, Clin. Exp. Immunol. 77,
221 (1989)), A HFEHW (Grossman, R.M. et al, Proc. Natl

Acad. Sci. USA. 86, 6367 (1989)), vt A & 5 (Bataille, R., et
al., J. Clin. Invest. 84, 2008 (1989)), A & d 94 & (cardiac myxoma),
o o] Z(Miles, S.A. et al, Proc. Natl. Acad. 5Sci. USA 37,
4068(1990)) 2 718t A 7tA A7tHEY A} S0 ¢HAH AYH.

o] 9} Zrol QAA Ay FAAN FLTF & FIHa A= <
BHE7-69 7% 2 AAzAdL AAUNY HIAAY FH4E #A
ot AW AE ¥ dudx ¢ F83. & &9, dHFZ
gAY Y FEZN-6 FEAY FAE o]&d JUEHFU-67F T

st A7l FFEF BAY EFF AEFAHAS HAFS
(Suzuki, H., Eur. J. Immuno. 22, 1989 (1992)).

3 ZVEW AT AR ZUEHRE 4R BF FaodA
AN FU-67F ¥ £ 2 HE5H +=d(Romero, R, et al, J. Clin.
Invest. 85, 1392(1990) ; Romero, R., et al., AJRI 30, 169(1993)) ©]
E $83 AdHFIN-68 X4 FdEE ANEE LT F UG,
et A AA JEFIN-68 Fo|Ho=2 AET F e FA A4AH
ol & ol &3 AA A FZ-6 AAHY /Lol L3 oF o] &
sto] I FX-6 {gH7F o] He o8 Ay o9, Id
R AR &E&IA I

(1) FUEF2-6 A o3 A 2 2Ad AHF-69 HAA
47l & S ¥ dHF3-6 GLdEFE I A(YB3Y 21BHE

96€ microtitration EH ol Ee EY 0.1ug® 4TCAA g xdrFe 3

FAAT. FAAEE YErFoE 72 Ly vdTE FH

(Genzyme, 1618-01)¢} UY[7lHE dixd o2 AFH AAIAMIgG))
E AM&3AY. 4 9dEE FAE 969 microtitration =9 o] E of
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AAZ F qEFEY dFTAdA BAF Ax3} AdA JAHF
68 oA 2AZT WS AA FA AIFAAHTG. 2F AHSEH
Ho=2 338 MAT F Fx Al A ZFE& P E]

dlo

(Fig. 22). g3 e A dHF -6 s FA <
A g A4 HH7] 93 Chinese Hamster Ovary (CHO
g &Ad UAH A FIU-68 o] &3 FAJNAEE FAHI}AY.,
i MIgGist 21B3 &A= FASHA 2ZHd A4 JIE F21-68 <A
32 g oy YB3 A E Genzyme A4 FAFE A 100-1000
pg/ml HHNA s g dAAHe = AHFN-68 4TS ¢
T AAY. L& 2Pl A 21B3 A7 dFF 2 CHO A £
Ao wHE A A FA-68 M= AE FAHIAEH o
10-1000 pg/md WA TASA F7FA Hef o A AEF -6
£ A% Aoz SAHAHJY (Fig. 23).

X,
H:l
2
>
e
o

(2) @ AB -6 GAZEFA Y S04 AX
G AEFZ-6 4AFE FAY FoHe AAH ke AH

FZ-69% FAE o2 ROJENJE iAoz O AFAEE d

o2 FAEFAY. JdHYFL-1AL-1), IEHF71-2 (IL-2),
AEF321-4 (IL-4), 98 FZ-6 (IL-6)& 474 1mpRs& 247 MIgG,,
YB3, 21B3, Genzyme & U ¥ FZ-6 GTLEE A9 w34 )

ol AE I A} YB3 HEFQ Genzyme & A7 7

N
rO
A1
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271-60] EZoldtA ugam TE RoEFAAE AH u$A

2ee ¢ 4 YU (Fig. 24). ©l & TA FAFI A8 A2H
B3e PGP (Fig. 25), TLCE A48 HIEAAL B

7 AA AQAZF AA AHYFZ-6 (lane 1), CHO A XA A <
Bl £ 71-6 (lane 2), A AHFA-1 (lane 3), A <JEHFZ-2
(lane 4), 914 QH HE71-4 (lane 5)E Z 7 10% SDS-PAGE gel°l
A3 olE YA Genzyme UHFIU-6 FA(A), YB3B), A
IgG(C)e 247 wjdd A Qg FZ-690] YB-3 A Ads=
Aoz @AY, DE 4 AJENASE silver2 @4 FT T8 ol
weta datolAe A28 Este A YB-37F A <y F-69%
AT AHFL-6 Eo|3 ddEE FAYLE ¢ + ARG,

ahit
o,
ol
N
2
£
o
oo
r

..l

I

ANE FZ-68 A= AXFE e AT (Fig.

26). ©°lE 349 AHFIN-6 FHAE SV40 Z2HEHE E£TT
A TdE HEgo ¥ F (A), °olF UA BAXY EAHA
(transfection)¥ ¥ G418¢] X3 d A gu] Ao A vjFi o RT-PCR
2 AASA=HUB), dHFI-62 EHdA2HAAHA A XMy IL-6
TAAZE Aoz HHHE AS ¢ F A1, =3 dd g
dAEE dEHFI-6 dL&d Edo=E A Ay sEgEHo=
= ¢ T AAGHCC). = ol g A X u] FA(GT) A

A RIEF20-69 Qs dHolAE FAHSAU=H YB3 A7}
ANE FZ-68 AYdHI(G7, sup), HFA wjFkARa 3o 3
Te AR ¥ dAHH HMEWNIEIHGT) EFTLS F Q3
. -6k 4" & A+ Ao = FAHAI(Fig. 27).

ey
ol
=
o
I-'O
4
!
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5. 4 WA A IL-69 o4 9
(HEFHA A& )

st S TR Ao o 24 ARAA 44 H A (amniocentesis) &
Algste d& o (amniotic fluid)E HFL=2 Frul IL-62 8 HAE, &
IL-6 =& F @7HA A d+ /1A IL-6 ELISA kitE o] &3t F4
Fdozd A AN IL-69 4 1 GBS FE3a, IL-6 ELISA
kite] 444 2E&4HS Lobred 3.

L 9771 & 2 HY
Aot FAk7] AVEo]l FAHC H|Ety FA FAZReAE B3I
FA7] Avda olge] JHA 2 9] X7 Bwre] HAEL AR ¥

Z7] B F EW 49 oF 10%E #A| 89 (Cooper, 1993), &7} &

Z7] Fegge Z7] BEyre €2 F 65%E At QS B ol
(Arias and Tomich, 1982), tjF&#2] 74-FolA A WUl 7| Ho] =3 353)A
W A R ol o]l ot XJEE FA|E ol A b E HAF H

HZ AU #AHol £7] S0 FH 7] dHgde 8% 4 AAL
o] A+ WHEHIT JTHRomero and Mazor, 1988, Gibbs et al, 1992). U5
o] A}z u ol AdH delA = AT HFel sl del vt AFFH
AAe] A, 7] £, A8 FEIFHYA, T A, Ao} o|% F 9
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A =7 g8 2 AL=E w8 Aef(Miller et al, 1980; Bobbit et
al, 1981; Garite and Freeman, 1982, Wahbach et al, 1984; Hameed et al,
1984; Gravett et al, 1986, Duff and Kopelman, 1987; Romero et al, 1989;
Watts et al, 1992, Verma et al, 1994), AW #AEe 44 A2 £7] £7

o @Al 9t ARt FF FAY AAete oF ¥ AR A AR
ol A% JRLE ATY + U HelA d¥Hoz v 2 <]
g Advia s

N
o1
=
o
nQ
rlo
02,
_—l}~
Jlo
rlo
Au)
rz
9
X
=)
o=
iie
i
e
AL
ok
X
L
hu)
42
=2
X
t
X

AZ Z7] BEwAZ 93l Z7] #ybkd "iutolA BIHEHA dARE AT
g #Ade] 2A8FH AZAO|A % (Russel, 1979; Chellum and Rushton, 1985;
Romero and Mazor, 1988), Ej¥te] XAt A= &Who] o] Fo{xl Fof gk

G

7tedte 2 Atd Zdo] E7FEsite 2R AL AFdFHl vk W S
W rl =9 siFAAE FrH HEY 7H A&d A Wolr]= kx|t
i AAE ded Aol Bol 28, vig WY T AP At =4
o] Bol #HHI, HALS YIHEZ wohs didol vk wepA AT 3
del Mg A S A3t FFHALE o] &% Gram 94 (Romero et

al, 1988a), limulus amebocyte lysate(Romero et al, 1987), leukocyte

esterase(Romero et al, 1988b), leukoattractant(Cherouny et al, 1992), glucose

% X (Romero et al, 1990), W&+ <(Romero et al, 1991), IL-6(Greig et al.

1993; Romero et al, 1993; Yoon et al, 1995) 59 =& % oz AY ux

e d

P

=
=

of AANHS Ko Y ol g FAA Y ER FFAATFE AFAH] A
A& Aol dohe AFHES AV dd. g2t AZF g9 2

o AAAM W HFH)HME £3F Ao AEH3 2HE IS F d= FA w
Me Hods go] A&SHa g
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= 2
Al FFAAZ ol FFelA IL-6 ELISA kitE o] &% IL-6 s 549
A BEAE wEse FE A} ol@, 53 TARB ok S
JAM FFull IL-6 527 o= A FAAFe YA A=A AFUAARE
Ao IL-6 5 SA9 d¥H o9& FEFILA T

2. A7 Wl R ABH
(1) oot 92o] o3 = @ A 2ol AR %4 g Hod 3

E3 ¥ HE EDTA EUE tubed] Wo AR F HS
= ig= )

5 2L HE IL-6 5% A A7A -70C ¥E3el BT,

(2) Z+ i AA A IL-6 ELISA kit§ ©o]&% IL-6 €% 74

IL-6 ¥ &AL IL-69 non-overlapping epitoped] A= 2749
monoclonal antibody(7IL-6-H12, S5IL-6-H17)E ©}-&3F two-site ELISA w3
o2 ZA3h.  ELISA AAL £27E& 23T F FAHLX 2541 standard or

sample volume} half-area immunoassay/radioimmunoassay
microplate(Costar, Cambridge, MA)E ©o|&%3%t}.  National Institute for
Biological Standards and Control interim reference IL-6(83/514)&
immunoassayd] 7|$22 AA%Y. o] ELISATE free monomeric IL-6 ¥
g ool UAY ARuUAM LHASHE IL-6 complex® FAHE F Urh
ELISA formats IL-6 standard& A}&3l4 lower cut-off valueE 0.1ng/ml7}
S 52 ZA3C,  Coefficient of variation(CV)L 20ng/mlel ST A 5%
o|folrt,  FF = 700golA 1087 dAHEE s riEeks E4ES AAAL
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Booe 22t 2%t 20ng/ml oAU A FAEe ASAHIG.
ok4=9] 7% intrassay CVE 6.4%, interassay CV < 7.9% o]t}

1. PBS, 0.05% thimerosal, 1% non-fat dry mik, FHFFE A3+
incubation bufferg ¥&th

2. IL-6 3 9¥-& incubation butter®} &33t standardE =T

3. PBS¢ 4I16-H12 3T AE %39 Corning Easy Wash (#25806-96)%
coating3td 4Tl A plateE i 12417 &< v s},

4. PBS, thimerosal, BSAE A}83l9 ELISA wash bufferg THeT.

5. PlateZ ELISA wash buffer2 23] A& 3ty

6. PBS, thimerosal, non-fat dry milk powderE A}-&3}9 blocking buffer&
e

7. Blocking buffer2 non-specific binding siteE A| A 3t}

8. ELISA wash buffer2 plateE 33] A &3},

9. Incubation buffer®l]l 3]4 ¥ biotinylated monoclonal antibody 5IL6-H17
(2ug/ml) 25 19 25119 W HA % standardE 22t &3F3H0t

10. TEAFHA A2 A 2412 &<k v g3t

11. ELISA wash buffer® plateS 33] A& 3o},

12. BSA buffere] 1:30000.2Z 3 A4 peroxidase-streptaviding Z} well %
50 118 713t}

13. SEAFHA A2dA] 1217 F<¢ v &g

14. ELISA wash buffer®= plateE 43] A& 3t}

15. Citrate buffer, H2O, o-phenylenediamine®. % OPD substrate 288 T&
c}.
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16. Plate®] Z} welld 5018 OPD §94-& H7I3H0.
17. 302 &< AFF XA plateE HjE$HT)
18. plateE 450nm/650nm<e} dual wavelengtholl A & * gt}

AA BAFF IL-69 =49 positive FE A EHE ( >500 pg/ml
71%) TAF 7% labor7l U&A] IL-69] FE7F 2€A] &2 Z-FHth A
o2 %3, PROMY 3-$+E ¢F 36%7F IL-67F FAdeldrt. 3 PAF 7
< PTL (ZAHA] controle] 4]3} #Etd (R D).

Patients >100 pg/ml >300 pg/ml >500 pg/ml
TAF(labor) 6/7 4/7 3/7 (42.8%)
TAF(sample) | 10/30 5/30 3/30 (10.0%)
PROM 23/30 15/30 11/30 (36.7%)
PAF(control) 16/28 | 7/28 2/28 (7.1%)
PAF(PTL) 20/29 17/29 15/29 (51.7%)

(TAF: Term pregnancy amniotic fluid, PROM: Premature Rupture of
Membrane, PAF: Preterm Amniotic Fluid)

g AAEE IL-6 souE e w84 S, PAF 4% PTL (&24H)3
control® AW (F 57TH)NA AHHEWH 05 ng/mloA F88%2 True
positive, ¢f 35%¢] False negativeE, 1 ng/miol Al 100%2 Ture positive, &F
44% 2] False negatived S ¢ T+ UAJHE I).
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ot7 FALe 7 Aol FAZHOE FYFT AEL ofPA|N ojHdxE &
TE FgsH 249 Ao izl vlE IL-65%7F %3, e mE
True positivitys F & A o] Hd o}, False negative?} A& o2 o} o]
3t A77F AlSsEHojoF & Aojn 4o 2 A sampling HH, IL-6 57
Mol HE sol Al oF & AT qAZITH

¥ I 2289 1L-69 AG 484

IL-6 37|

True positive

False positive

True negative

False negative

>1.0 ng/ml

7/7 (100%)

0/7 (0%)

28/30 (54.9%0)

22/50 (44.0%)

>0.5 ng/ml

15/17 (88.2%)

2/17 (11.8%)

26/40 (65.0%96)

14/40 (35.0%)

3. 7|83 g g&ukeh
-~ XAHY) HRIEAH BHANA IL-6 SAHE o] &3 A2 AFY A& A&

2ore Aol % E o2seu oA IL-6 =

A& 3ol AAo o)A

- 5 Z2AHERE ol Z4F AU 1Y ¥ YAl(high risk pregnancy) ¢
ANA AL A A AGS Y3 G5 2 A [L-6 A9 QAA
Y18 Aol JAAM 712FQ AF AF
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AT EE | AE = A I
- TL-69] 93 PP2A % | - Hepatology 25, 913
A - Immunol. Lett.
Cytokined] 3} - IEN-rel| &%  NO/ (in press)
L7712 " AlF | 95% iNOS %3 - Biomed. Science
A - IL-69 host immunity | 4:201
ZAd 9 in vivo ¢ | - Korean J. Immunol
83 (in press)
- Biotech. Lett.
19:885
HAAE A - Novel cytokine © - Immunol. Lett.
52 g4 9| 90% | - Novel CAM ©4 (in press)
=& - Mutant IL-6 A4l - 3 £3/97-25999
- W &5 97-048856
| - 1)) 5 597-048857
IL-6 A A
A2 &8 Y
MY (AdeF | 95% | - IL-6 ELISA kit &4 | - &2 sample A
F TEIT/
A7)
- TNF-a A4t A A A
Cytokine A34h a B3k SAA
_ (o}ZLEAL)
=dEgd 7= ) = o o
05% | — IL-6A84AF] A Al - B35 Y%
AT+ 9 87
. (=H7])
EMNE

- Ag7% gA
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A 5 & d7iddae & =

AEFo o3 AHAS S AFFHoE AGs D A B3| YA = o) 3l
71242 Hdd B FRI|FE ol Aol Ry dFL o8 JHA
JF WA 9 Fddojs] 9FHL cytokineEo] LAHE I, old o o7
HAoUE AXE AXe Y93 JyPAt

EgdA N E AF5FE cytokineE IL-6, IL-1, TNFY 2&7]Zto] gt
NZ2AQ AFE FYSPIL o8 L3 E &AL, GFo g3 24D
A oA IL-6 AME T3 4F APAD &8 IL-6 ELISA kitE
NS AL o] & o] B3l XA T9 HAFAE Aoz #F8{3tuA
T3 JFoA oA EuEH = dFcytokined] AAAAHES ©AdtA 2
ZAZEE F FH AZcytokine JAEZL Ry oL IL-6,
IL-1 2 TNF A3e x40z JRFYT FEAYL 535 o] BASo)
Awd, 7AW 59 ZEE A E & 45, 453 2945 R Q&&
& 5 gtk o BAL Yoz A WYL NEAZ LI
e}
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Fig. 1. IL-6 modulated PP2A phosphorylation and phosphatase activity. A. Hep3B cells (3 X 10°
ells) were starved and treated with 100 U/ml IL-6 for 1 min as described above. Half of the cell
%sates were immunoprecipitated with anti-PP2A antibody or control antibodies (top panei). The
immune complex was assayed for in vitro kinase assay. The other half of cell lysates were
immunobilotted with anti-PP2A to normalize the amount of PP2A (lower panel). B. Hep3B cells {3 X
10° celis) were treated with 100 U/ml cytokines and PP2A phosphprylation was assayed as
described in A. C. Hep3B cells (3 x 10° cells) were treated with various concentrations of cytokiens
for 1 min. Then cell lysates were assayed for in vitro kinase assay. D. Hep3B cefls (1 x 10°
cells) were treated with 100 U/ml IL-6 for various times {min). Then cell lysate were assayed for

phosphatase activity. OKA, 0.1 ng/ml okadaic acid plus 10 min IL-6 treatment.
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Fig 2. Kinetics of NO synthesis by IFN-v _and LPS in BNL CL 2 cells.

(A) BNL CL.2 cells were stimulated with IFN-y and/or LPS for different time periods. NO;

concentration was determined as described in Materials and Methods. Each value represents

the mean + S.D. of triplicates.
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- 1NOS

—~ B-actin

Fig.3. Effects of TNF-o and LPS on iINOS mRNA expression tn BNL CL.2 cells,

BNL CL.2 cells were stimulated with various combinations of 10 U/ml INF-v, 1 ug/ml LPS.
100 U/ml mTNEF-« for 6 hrs. RT-PCR was performed out using iNOS or (3-actin primers.

The PCR products were separated on an 1% agarose gel (A), transferred to the . nylon

membrane, and Southern hybridization (B) was performed using INOS- or B-actin-specific

labelled probe.
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Fig.4. Anti-tumor effects of IL-6 on TIB cells, A. Constructed pNeoSRall containing IL-6 ¢cDNA was
transfected into TIB cells. After selecting with 0.75 mg/mi G418 for 14 days and single cell cloning.
a stable tranfectant TIB was obtained. Expression of IL.-6 was assayed by B9 bioassay. Five
geneic BALB/C mice were injected with 1 x 10° TIB 73 (B) or TIB 75 (C) cells. Palpable tumor
growth was measured every day. Tumors growing subcutaneously were excised, fixed in formalin,
stained with hematoxylin and eosin, and examined by light microscopy. (D) TIB vec tumor {x 400).
(E). TIB-IL-6 tumor {x 400), necrotic and apoptotic cells were observed in tumor area.
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Fig. 5. Histological analysis of tumors Tumors growing subcutaneously were excised. fixed in

formalin, stained with hematoxylin and eosin, and eéxamined by light microscopy. A. B9.vec tumor (x
400), well-developed B cell lymphoma were observed. B. B9.G7 tumor (x 400) necrotic and
apoptotic cells were observed in tumor area. C. B9.G7 tumor (x 100), Severe necrosis was
observed and infiltrated cells appeared in the tumor area. D. DNA of tumor or liver from B9.vec
and BY9.G/-injected mice was isolated and separated on a 1.0% agarose gel electrophoresis.
Ladders of fragmented DNA were observed in B9.G7 tumors (G7-1. G7-2).
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Fig, 6, Effect of mAb 4A60 on NK proliferation, NK cells (5x104 celis/welll were incubated with the
mixture of 10 U/mi IL-2 and 10 ug/mi K562 membrane for 5 days in the presence of hybridoma cuiture
superatants (A, 20% (vA).) or purified antibodies (B, 10 vg/ml). After cells were pulsed with 0.5 uci/well of
3H-thymidine for the last 16 hrs, they were harvested. Incorporated thymidine was measured with a lquid
scintilation counter.  Error bars represent the standard deviation of triplicate.
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Fig./. _Becognition of 53 kD protein by mAb 4A60. Solubilized membrane fractions (10 vg/lane) of
various cells were loaded on a 10% SDS-PAGE and transfered to PVDF membrane. After blocking, the
membane was incubated with mAb 4A60 for 1 hr. The membrane was incubated with HRP-conjugated
anti-mouse IgG and dectectd by an ECL kit as described in Materials and Methods. Arrow indicates 53
kD protein. A. normal IgG; B. 4A16; C. 4A60; D. Coomassie biue staining. T. K862, 2. Daudi; 3.

U937; 4. BO. M. molecular marker.
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Fig. 11. Acanthoic acid inhibited TNF- gene expression. A. Human monocytes/macrophages (1 x 10°
cells/well) were incubated with 10 ug/ml of acanthoic acid for 1 hr and stimulated wtih 100 ug/ml PWM.
Then RT-PCR was performed using specific primers. B. Hela cells (5 x 10° cells/sample) were -
transfected with 10 ug TNF- promoter—-CAT reporter plasmid using calcium-phosphate method. After 16
hr incubation, cells were treated with 10 ug/m! LPS plus 100 ug/ml PMA for 48 hrs in the presence or
absence of acanthoic acid. Then 10 mg of cell lysates were assayed for CAT activity. C. The CAT
activity was calculated as follows: % Acetylation = (cpm in acetylated species/cpm in acetylated species +
non-acetylated chloramphenicol) x 100.
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Fig.1/7. Inhibitory effects of extracts of S. tetrandra S.Moore on IL-6 production. A. Human
monocytes/macrophages (1x10%well) were incubated with various concentrations of S. fetrandra S.Moore
for 1 hr and stimulated with 100ug/m  silica. After 48 hr incubation, the cuiture supernatants were
collected, centrifuged, dialyzed, and filtered to removed the extracts. 1L-6 production was bioassayed as
described in Materials and Methods (control, silica only; 32 U/ml IL-6). B. Rat alveolar macrophages
(1x10° cells/well) were incubated with 10ug/ml S. fetrandra S. Moore for 1 hr, stimulated with silica, and
assayed for IL-6 as described in Fig. 2-A {(control, silica only; 28U/ml). Data show the mean * SD of
three different determinants ( , p<0.05). C. The cuiture supernatants of human monocytes/macrophages
(C. Sup) or of rat alveolar macrophages (A. Mo) treated with 10ug/ml PWM and 10ug/m! extracts were
analysed for IL-6 concentration using IL-6 ELISA. D. The experimental silicosis was induced as
described in Materials and Methods. Then, Extract C (40 mg/injection) was administered orally, or murine
IL-6 polyclonal antibody (250ug/injection) was injected intravenously, into the silicosis rats twice per week
for 17 weeks. W -6 activities in the sera were determined as described in Materials and Methods. E.

The culture supernatants of pulmonary fibroblasts isolated from silicosis rats (Fig. 2-D) were analysed for
IL-6 activity.
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Fig. 18. Suppression of IL-6 gene expression by Extract B. (A} lug/m or 10ug/m of Extract B was
added to the synoviocytes of patients with rheumatoid arthritis (1.5x10° cells/well) and was incubated at
37°C, 5% CO2 for 1 hr and treated with 100ug/m silica for 12 hrs. RNA were prepared, and IL-6 or
APRT gene expression was measured by RT-PCR using specific primers as described in Materials and
Methods. (B) 8ug of IL-6-CAT construct was transfected into HelLa cells by the calcium phosphate-DNA
coprecipitation method. The cells were incubated in DMEM containing 1% FBS for 18 hrs. Celis were
then treated with 10ug/m LPS plus 100ng/m -PMA (LP), 10 ug/m EXT.B, or 10 vg/mi acanthoic acid (A)
for 18 hrs. The CAT expression was measured as described in Materials and Methods. (C) The CAT

activity was caiculated as follows : percent acetylated = (cpm in acetylated species)/{com in acetylated
specles + cpm in nonacetylated chioramphenicol).
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Fig. 19, Inhibition of collagen_synthesis by extracts of S. tetrandra S. Moore, (A) Primary rat lung
fibroblasts (5x10%ells/well) were preincubated with 10ug/m Extract A for 1 hr and stimulated with 100ug/m
silica. After 48 hr incubation, the culture supernatants were assayed for collagen production by ELISA
using anti—collagen type | antibody. (B) The experimental silicosis was induced as described in Materials
and Methods. Then, Extract C (40mg/injection) was orally injected into the silicosis rat twice per week for

17 weeks. The lung tissue (0.1g) was hydrolyzed and assayed for collagen content by measuring
hydroxy proline. Data represent the percentages of control (normal lung).
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experimental cirrhosis was induced by CCls as described in Materials and Methods. Then, 40mg each of
Extract A, B, C, D was orally injected into the cirrhotic rats for 13 weeks. The sera were obtained and
analyzed for GOT and GPT (- , p<0.01; , p<0.05).
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