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%<& DNAvol2i2 9 RNAutol | F F4d
A§uto] 2] ~(oncogenic virus)ol A FLEHIE
3}l3l Methylcholanthrene %! Benzpyrene 53 #-2
35rEd 22l ze)d 2 Millipore filters} #&
S Foll g BASo g 7] o]of
AR E FYHEE it 39 U MarkerE 7}
Ax g7l e, 2 Azl Aoyt AT, |
Al 2Ed) 9ata A Fo] AHurgo] of7]FHE
A7 B, HAZ - Ee A2 & A
BEH7|e2Ho & 9L v

SdTFol slojA HYste] FaAE T3 LI
¥, ¢+ immunopathogenesisE ¢7] #13le] $ 8
3, g% dAHoz2E e e, X & (immuno-
therapy) @ o*(immunophophylaxis) o] < gh#
W o] &o] &5 7] WFeleta Hed] T 5
21& A o biotechnologysh tlEo] g2 A3}
2 ¥ ¥ 984 7] £ (immunotechnology) 8] ©]&-0]
271987 fjEdAelgka AlERE 7| = ho) E
S E7L FEAW Eolgkg o Mo A BdE=
o] 2} 7} A lymphokines @ monokines & < 2] 7}#] cy-
tokines®] A& 243831, TY X4, 2 A E, natural

killer cell, killer cell 5°] &4 3} =]o] Suppressor T
Cell 2 Contrasuppressor cells #dd= WY 32
(immunological circuit) o] H3E doF3 HAA
—WEE -G 2dE S o)A QA ol
YAz d%E vA7] dEolgtn 2 5 IEA
Eda=s

27 Fge] dF dgukgo] Yebdol= B
8ar, ko] oA W o 22 H E3(immunologi-
cal escape)dli=7tol w3t Eel B 7]HS W3
opebdt 4 o g AEF 5 US Aol

el A gol 53] g S| AR E HIHol
3 A w5 itk BCG, Phopionibacterium
Acnes, Mycobarterial extract, 0-432, bestatin, lipopo-
lysaccharide 5 4$] biological response modifier
(BRM) 128]1 levamisol, polynucleotide, dinitroch-
lorobenzene interferon, interleukin-2, tumor necrosis
factor 52 o4 W8 yo] A== 813, mono-
clonal antibody, immunotoxine %! anti-idiotype anti-
body, idiopage ¥ idiopage vaccine 5% & o
oipe] 1 o] go] AlEar gt

EF g #Yete it 2 Aty
THEH BEAE AQHANA HUE wEo] HAFE
o] AFgel M AEHAAR, B AFT 4HE o
of7}a = A S o bE 4= 9lE “Cancer Vac-
cine’g ®HEo] e Zolth mEtd ge AT
lojA YA ATE Fe] a5t Y3 =
A A E Aelth

Biological Response Modifier(BRM)2| dAHA1g 3} 1 A 3

ol vsheraal

Z1
=

Biological Response Modifiers(BRM : 4 & &2yt
SEHED L AT £F79] AN S79 ol

=2
=

e AEsy ves 23 uaA, AsFHE
dAEE A4 F& Yoz FoHn Qo 4E
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AN ZHED & BRMS &, Hpdxg ¢
steta o) o] ¢ R Foll tIF Al4e] Yoz H
B A4 e ool el g

BRME 1 #g7]doz 7 By,

1) B &3} 7])F(effector mechanism)E 7+3}HA] 7]
A, 3ol wAES B T FANAE
TLE S5 9o dF v-EE FAAAE A,

2) A4 2L A=z ¥z FPrg AR S
B3 A

3) dAHES &F VYT HF FFEHL B
Z zd5A et

4) M E9] transformations ZHAA7]| AU ¢FA|
o] 38 gt B3R g A4E Ax=
75 A (Induction of differentiation)

5) 5F71 7129 gy Fusstey o
WAMARAIEE O & AYEE e A Fo] Utk

o] EtEd AEEE &9, NKAE, Cytotoxic
TH 2, 84|, 2+ Cytokime (lymphotoxin, tumor ne-
crosis factor 5)-& W83 7)Mo g 228ln], Re-
tinoic acid, 1,25 dihydroxy-vitamin D, gamma inter-
feron 5& ¥3}-f =& A (Inducers of differentiation)
o] =k

oA 2503 SEariAle oF 509 F/7F sc-
reen®| o] 407 ¥ho] HE A o 7 Abol A ot A}
A= 2ola o), e et Aol
FHTHE o] AHe} = 7ke] A7k Fo] @ FH o]
stth BRME kAo 8] o g zql Edon
et EAE HE 57 AT AW FEA S
I FE2AE HAS tFges FAe] Henct

@2 HAES BRMo| 943 A48 BS 71540
Buia A5 2 glth BRMY 2d A slH#HEs
A2 ole AFAIHAM nHsor T HS AnEy

A, Aol B3t QB HEL 1 o] FHY
atrhs ol tH(Pleiotropy). JEH 22 HHF A
E5Ho] Ade7t #H NKAEU 94428 84
3}A] 7] 3L specific cytotoxic cell?] 715 Z714] 7]
HLAY tumor associated antigen 5 4] & ¥ H 3¢l 9]
BHE M= Solg

4, EREAA 2 o] HEHE Holth &
& AHHE Q] ¥HE FojA] NKBAEE 23} 3
Eatol=

A#, HE$t 2944 F (preclinical study)E 1
3t717F o Holth AEHESL A$ species
barrier® &l ratell Al SIHFIEL A@E £}
N3, mEkd AlgEg Ade &3 Y nude
mousedl] AFE tumorE xenograftdle] Al @ 3HA H o).

s, QIEH 2 Ae AETSH S 7 F
A freshe £Fo] MEA B2 §3Fo] opd
= 3171 W&ol phase I A1g oA & )3 &8 2 (ma-
ximum tolerated des, MTD) 2] 244 ojiz} A
W& %4 %= (optimum biological response modify-
int dose, OBRMD) ¢] AR o] F a3ttt & 4= 9}

date shata i Ale] 44 F 2 v ashe] BRM O
ddddel e E44L nAsn, BRMY 94
A EA ow @ WESY uhg-g oJ¥A =4 (moni-
tor) & <17, phase I Alg2 d32& o9 phase
I, el 288 5 leAd] Bl =3la gk

—

Interferons BRM*| 84| g}tol] o3t & 7}A]
— DNA content analysisS FA4°2 —
Wit o BogiE mAEs 2 Hegtaa

M8

T Age FA7H Z2A AR Soly,
&e] HAjol g A dhEe S 2
Be AYG3RE9 o ge] Hojslth AT S04
THAA ZAE AGEE Q4L FYo g @
A8y Fo] ¢ AR U HF ERHA o
e AFsezta Yztso] AW ol¥x 1 &
e 4HATAEY 7 % v e 43

oltt. 2} HZ AIAE oFE B AEE9

FHldle o] EdEo] AAWNSS adHoes ¥
A F Lol BABEAM 18 BFEY F8
o] Q1A Elo] dHAle B4R WL 259
ate] 223 EHES AgBuUel FAs e o)
2k olad dHY Alee dgA e A El
Yuprrto] gH gE Zle2 427 LymphokineS
WAL FHME] WP FE0] vt=E interleu-
kine2 2, tivfolrtA AA e 344 (Homeostasis)
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& fAsted Fdse, 228 YHAEE £F
g, B2 79 AE7E A48ke Cytokine2 29
Akt AAL st 1¥E2 %7 Lympho-
kine?to] dei A wo] ohe] HAEH AgHhgoez
Feleest Aefol A Hojuh o8 Cytokined ol &
gle] JRAlel AEH RE WSS HogoR o
g3lele 9xrt Agsiad 23 2 ol§x g
3te] 234 2 529 (Biotherapy) o] 21l & $-3
gict,

Biotheraphy+ Lymphokine& X¥§3le 4% 9]
Biologicals(BLG) ¥ ®9nkg-& E#st= 7HA <
ol 7| A 7o dte BE AEA vk F18e
A Ev-g x4 & d(Biological Response Modifier :
BRM) 53 o|&3ld T4 714 AdHo R FHA
el RE AEE guste HId A2 89
2H 3 2ole Wt wle Byt 1 4=
Zde 5HH HNEE st GAE FHR3ho
GHEE YT F e HIAHEE fAzrH
FHaled AP Yol A Fdaeg 2AA S A
o] @alol] WojFe HEY 23 5 AdF9
biotherapyo]™ ol¢} & Alxze HFAY FFF
HE=Z "dayoz ¢ go| ZAHsn A
71 43S wa gle AFoldh oladt A EEHE
we] 7B G L A EE FH 5 AHHAA
Hile "M Ee 7]5& FAIA Zhzte] A EEo]
GHEE AEg 9 FEHOE dAHIAE WA
EE interleukin T& o] &3t E3E FIA7=
Aotk F @At YA WYyTE Felgd F
Al ol A vl %A interleukin-2 & 718t ly-
mphokine-activated kinller cells(LAKS) & 7H& th&
o] gAlolA oAl WolFe ARHLE 1984
Rosenberg5ell 2|8t & 7idd F gJdHe=z
o 4% oo AR AR gloy HITde
3 Ag o ozt AR AKE JIATE £
sted Al Wil A vikata A 2327 g T4
Yol A &Y (tumor infiltrating lymphocytes 3
TILS) & Alx&t7]el o] 2§ th

$ioll A 21F % biotherapy$t 4ol <=3 FHA S
AHolsh 143 FFal s3taol WA 8
Te BE A Er} MRS 8 A EEUGUE
2FEAY Ee FA4H dAL obd ez
AR NAPRES e aly] f&Ql v o] 3 &d e
B YA WAL ohM| 27} M Eo) o E FAzR}
(mutant gene)& 7FEAY FAMEAM e HdHo]

ot=l= 347} ¥d (oncodevelopmental antigen ;
ODA)H7] H&¢ ZlolB2 FHEgAEL el
B o] B 7| Aoyt ghe] Ak glojA A2
fradzfol ol duAe] Hefsty Wslol gt
F& ALsA ohJset. 1 23 iZd F
MEE 47| ofoll vt TEEojo}E {FHA EE A
Ao A e FEE A o Fh= A E R A A (pro-
tooncogene) 7} LHATGE7F obH Burkitt# &] <
M Lo} gho] A # Tholl FAA| 2] UR7} 9]H <
A o](translocation) S Yo 7|1 o] v]FAZ]
SHGN S A2 5 sle 3EH Yoy o
A HAPEE oJd FRe ote] Ad E2 A8
A3 WYo] 718 38A olx i)

et bo] el o) Foll 7HE HAHA 8 aE
S E7E FPFF MEo] HEe VF @ BE
st Foln Pz vud o HE] P
A zA7)Fo] viujE A9l v} o] R FAA
AEe) e I FAAQ Hihe Aol o7
A 27} A Eel vt dite] fdo] FAAEe
A et 4 B s S st o A
T2 o Fe olgdHe A7e 2 ¥ Huy
o FHZ7pATE e H FAdo] gk AAW 2
Al ol A A X2 F2of m== #ite] FAe)
g B7HAg vi7le 47154 shis A EAR
BAAZ O 2 BAE AHEERY 4T 23
e MERAEEY g 4e WHe O A
el vt ZAtel] ZEle AlZtolut AL o F
Wz gdFeE 4o e FL S F B 18
Bo] o]z £l e 4otk 2t HS F
A A ERA 22 7)(Flow cytometer : FCM) ] 319}
@2 A (monoclonal antibody) & 7id 2 A} 22
& 3-8 A (fluorochrome) &} 27 Fo ¥do] AE
W 5-2] #jAkE o] e 7 (DNA content ana-
lysis)o] Zhgaiglen ¥ske] FHAE Ed=
A EF7)Z%4 (cell cycle analysis) 22 HFEE o]
23 A N2 st A olgdd 74 A
FTENEE7E o] &5 FHAEY HiF L 2T
717 ¢ B2 AlEAM TAI k] A3 FFHER
JaAHo 2 ghel A, o F @ 8L A T
H43] o|&=5H3 e dFolth ol dxle A
2ol 3loJA biotherapye] 7]¥71d, BLG £&
BRM¢] 3hu}<l interferon®] WS REE-of vlAl& &
9 Pota, FCMY 71& ¥ 2 FCME o] &8 4
o HaF L NEFY SHYS ANt} g
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Tumor necrofic factor(TNF) <] 3}l 5}

gFigtal oo et 7wy

S|

ME

FA3td e A Ee] Wikl dAH HEF
AEA 2 gt ol ti3k Byl I 251 ARo] o
ol A Z/AE. olHY HSoH ARES
FYE7+¢,) (lymphokine) =& © HAE HolE
7}Ql) (cytokine) oletx F=r o)z Houbg o
E3etal G4#Q0 @Ae) glo] oA H[Ee]d MY
XA 9 9&2 n ¢ 839 Fugle Fofolt)
of Ao FrAel e 19819 A A7} <l
| 2, (HulFN-r)¢] 24 &4 (cDNA)S r2&,3)
UEd 4E%o 2 HE Gtk ooy 4gea
A S 7FR Gl TRIE $31,-2(IL-2) ¢} # 2] IFN-
rof ek FAzE TE8,85 0] 1980t ME&)
o A7t ¥ Aolr) 1984 AEolA dY A4}
TATYEFI ) e o] FRAMZT Mo E
74018 7t A% S7kEe] IL1, S99 914 o
(TNF-@), 281 F4HAF 912 A FHolls da54
g Age, TNF-AE L34 Aok 1% 53
FTHIAIA(INF Y AAY d&& gHoM &
2]¥ TNFA Aol 2% ¥ lipopolysaccharide (LPS) <]
APAEdA oz FFH o] g7 wite] o= My
XA EGE =39 A7} EAh

1984'd % Genentech3] A} A+ & & TNF-0 2
pel TE& 8k LPSst R33 TNFY £43AL 5
25 FAsA sldon 53 TNFY ¥y 9 F9F
M g A3 =288 TNF7F £ A9%
o ndo Fat AA7 E AYL AALEAL o)
A} TNFe] Ao thgh FapaAgel A1dA @
T7F By A2zgA A3t JaEel vl o] 73
TNF2] 9ALE HEeo} Ba nhE FPsiele o
oA o] vl de] getkag v WY EA o s
E&gtanz g

1. BYnAt o1ge] Hat

INFO] Exjell g g 71&e we ol 2dF

ER

<
L

=
EihE

oA B &E3g Fatol e e} ANegHHoz
FAPEE gt A BEEls S YA &
4& Eiig Coleyet Brunszh AlZpe|oh, 3] #H <l
FEAYL 19319 Gratia®} Linz % 1943'd Shear
5ol o3t Zlez vhg g]o} WE 4 (endotoxin) 7 F
of o A3t ¢tz FYHAE G F USE
e Fojch olw) YELANE A3 A Eo
HZ4Q 54 JeA 2= dFo] Ho Wl
4o g3 = A4E oE B o 3ozt
£ Aol gAHAH

aevt 28 ALY A 712 1952 Algives]
o3 fEE HEYgel FAEFAE dor 8L
kg gIAlzE fdd Aolgtn B stk

1975'3 Garswellg2 BCGHEE A1 Fd WS
AE F3E AU 49AE dod 5 Qe
o] Z7lE L d¥doz F9s Yok 25
o] £3E& AFor FUAA A HYsH
W=t oF dAAs HELe o S43id
@2 A oA AAtE]E TNFe| 23 Holgtn £
3ot o] TNFE Ad4d 234 o7 Wy A
Eu GAEe Mgz 248 Jeide] G A
. #H Williamsons ¥ RubinES BA XA
TNF} fAbgE 9lab7h A4bg L B asigioh

Carswell?] RuolAdx e HHstes =
08 Edo] HuEAdh & 196092 Govaerts2}
1961 Rosenal and Moon& So|7a E5-¢9] ¢lg}
T7F miEe] FHAMEE £ 5 UL S B
Zeolth 1968\ )| &4l o]y} Mitogenoll &jaf 2=
a7t Aaste AEEAAUAAE dFEReH
Aol o|AAE T A EE4 22 (lymphoc-
yte cytotoxic factor) 2} 31§ 21} F-ofl Grangerel 23]
Y9} (lymphotoxin) o] 2t HHE k7t H 2o
TNF-g= 54

II. SATAL Clx}e

Ao A El
T

Abgtel @z wol BalA Eol A A EE BCGS}
WEiol oo AFHW FFAAE Dol 8AL
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s, o] BAe 94 BCGY WE4E HAF
Ho| "o AP FHe TNF FAH e &4
#ch. HuTNF-o2ta HHE o] 2o tig ¥a=
E5 L9290 Eo] thE AEEAFTE &A F3ay
HuTNF-£9) 242 B3 e 2o

A gole Abgte] w2 HAMNEERE L&
gl o] e ko] AFhEe] glojA TNFE]
 A76N fdE e A A EF0) oF HuTNF-

a Ase A8 Glch 2 A3 HL-609F U937
o] wtet 2 E4¢l Phorhol Myristate Acetate

(PMA)E A3 H HuTNF-o2 A4 dS oA
= %ich. HuTNF-@2| 4J4te HL-604 ¥ PMAZS
% 2A]7ko|™ AlFe] "t wWEbA HL-60 M EF7}
TNF@ o] &452] 9} cDNAF o o] &=k o
A wrabd HL-60° 28 44H€ HuTNF-e= DEAE-
cellulose A 2uFE 280, Mono Q fast protein 2|
AzvEddy, 9 K SHE 22erE
o9& #43 Edg EaHioh

o] gkzto] HL-60] <& 44+¥ HuTNF-e= &7}
Zo] oF 17,0000 D&, H= G dolr), o] Tl Ao
)3 §AAZE, e PMAEZ #43tF HL-60ME
oA d& oligo(dT)-primed poly(A")PNAE ©]&
3te] oF 200000708 Z&c] g cDNA library=
Zu)g 4 gAY stk Ad 2 <] HuTNF-
a®l NH, 29Z lojulx- 2t wjdE& (DNAZ FE
e Totulie 4k vlds wwale] HUY 1577H€]
Fopulx 4+ A Agtel] 76709 BE7T AAFS g
gledl ole ofrbE TNFY Eueh #do] e =
sic). (DNAM G 2 58 Ade A&3 S4%e 17,
3562 Eo| 8 o] SDS-PAGES A €& HL-602] Hu-
TNF-¢ @A oA AHgk 2z 2o}, o]gfdo] A
=% <14 TNF-o(rHu-TNF-2) & ##3ta e
(pTNFtrp)plasmid”} FLE E-coliy FEE22
SDS-PAGE®|A HL-602%-E 448 HuTNF-a%}
23 WAL Kol L929E <] &3 WYETH
AR A FaE AE S48 e h

79 TNF-o= 1Al A ¢} rl37tA 2 79 &4
ANEFE AR A2 AFHAT 8 A2F
% PU5-18MEF7F 4A4sA MuINFE EH|&e]
o] ek PMASH 54175 vlokst Pu5-1.84 25
o4 A2 mRNAZ AM&3}e] MuTNF-e2 cDNA
r2g o] ge1EAeh o] TEF&2,0] AAE jobe=,
A+ vl g & rHuTNF-o9] Molu) e 4F w3t oF 79%2

Sa¥els SAAT Mg oy B =Y

Z=A42 #2389 th. MuTNF-22] cDNA®| &J$ &
WAE 156702 Moo 2oz FA4H A&E Mu-
TNF-a2tell 79719] Folu] i At v go] M3 S A5
91tk tIMUuTNF-q¢] MEZEAE L9204 EFE o] %
ste] A=A

HuTNF-f= A Eoe HEE40] 91 FY
AEo Helzon ogshs EZHo] mitogenl ®
AZd @ wjgdes #AFozM ATH
Att H HuTNA-ge] &4 #2l= PMAZ #=5%
RPMI-1788(BY 5} o} ) A EF o] ulafolA] 2%
o}, rINF-F& 171 Topu| e 1418 7hx| 5L Ha}gFo] of
18,660 T2 E jo|t}. A}l & TNF-p= A 2§ 243 e
2] Eabgo] ¢F 25000 TEE 0] HedH ol of
vl #62 Mopn)e 4t 21=] 2] glycosylation &9
g3 FZ"ct HuTNF-g% AleddAo) sle 94
S2xtol] o8] Al Aot HUTNF-£9 Z7]&= 15,000
o Al BE 150,0007H7 Thdd Aoz HuHT e
g ole whgFoly miue % @gelgdn 4
ZYEth

. HUTNF-g, HuTNF-g Alele] 44

HuTNF-g¢} HuTNF-$2] Mobu)e 2k v gS val
o] B M2 o3B%rt FUTERE Hola BE
g2 zeshd 51%7F 29 & ¢ Aok 59
PEEEAK Q] @712 2] Moju| i j2be wl¢- # BAE0
v Ao HA ulz g@ar|FHe] T we HE
stz zgo Fa¥¢E At HuTNF-F= cys-
teine®] $1#]%+ HuTNF-o2} MuTNF-g= #1693
1011 R o] F7He cysteineS 7HAIL M &
A disulfideZ &S olF2 Atk

N-glycosylation site7} ¢l HuTNF-o¢t= 22
HuTNF-g= 6241 93¢ glycosylation site’} Sl&
Aol o2 Holth tJ&e] HuTNF-eMuTNF-eAk
ool F79%ol A Tolu|i 4te] 23 FUdE
Bl

rMuTNF-e% Asp-7¢] N-glycosylation siteE 7}
T gloiA] A& MuTNF7F et o8 oA 3 e
B e Ax gl Ho FAHE F J774.1904
e g "ol E7}91,¢] Necrosine 2= MuTNF-a
oF Ze Aol &t

V. 2N =S4

1) A=Y TNF-o9 o] HAW 28
HuTNF-a¢} po] %3 Al= methycholanthrened]
98§ #=¥ BALB/C®] Meth-ASZ%& o] &3 A4
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AXAE

AZo 28 3= Aok F FT0.75em A Y
Meth-A&F0] A4 U= CB6F1 FA(HHAE +
A% 7-109) 904 92559 HuTNF-et} HuTNF-
p= AuFAbE g2 teiMe Y det
S FARRIh 24417 ¥ T 284 AEE H
7¥gtck. TNF-a8t gl gt FAAlse 45 7] ¥
s5lnh, B3 F%IARs TNFe 2554 2734
FAL BE AE FUH FARE dojdth

2) HuTNF-o9} po] 443 AE87 44

Sugarmans-2 23%9 QAGEH 125 H &
Zo g AW HE5S AT 3B5FY Al
X% TNF-o= 63%2] AlZF<] dis] &40 3l
o} 22y o] A¥EE it FURR] A Z& Apdo]
dejA Aot} HA HuTNF-o& 5F 9 F4 914
AfolEse A3E £330 E ARt o=
TNF-o7} B4A 2715 A 88 98 T2
GA)3Hs Aelth. FHAZ TNFe} IFN2| A3
ot anzl G o o= TNFY AES A ojgh
G2y A F7HAF17) 18 INF FH8-&
obA) gt} HZollE IFN-r7} F8AFE F7HA o
Qo] AZ AR A EQ ME-1802] TNF-or& 5
= 2-3u) 744171t Bavt ldTh 43 59
S717F TNA-a9}t IFN-p2] d5388 dysie A
717} F0c} 2y =84 529 F7171 TNF-o%
gt stata WA ALl HeH AYEIE LY
e EI)

TNFe 8 &5z 28 A4 2d4
oz F4T7Y 7Tl dFL WA= Aotk FA
Fol] INF-p9} TNF-42 &7 #2]8pd th5Alg- 5
AR 7 247 okl gk £3F TNF-o' 54
T7F PEA E “i‘l'ah AE FIFPE B H
Atk FATIE A E el A s5:0e, 95
nhg, FFTA € E'i@?%xﬂ?lz%ﬂ vo s A4g
o o] #Fe v FaF ou)7l Uk F477
A47 zAdA Jasze AE FAE F
sithe AbHE TNFS &3 %—ﬁr FAT 8458
dFAeHE= AEd FET CIRE AT Tok
TNFel| 2|3 &38Le FAF7) sl s fdet
AAW GHAE dedled 98-S & vhe
doz ol & FaF BAg

AA7MA L] B1E Fs EH TNF= AA
My ARAFR 20 A FYRAE YET A
F4771% e ddzd ads ok o)H@
Al TNF2 5§ #2te) g3 ad &g

Mo B

o

Hrlsted =40 2 B oplg FoF AFAdAY
BHE A975 e FAENE FH e T
A TNF-e9 -g2] 483 AEEH Yo g
A7 o2 TFEARL eI WELY 297 e

T35 g d = A TNF7L A2bbeA | ¢ 2
3~4'd Alo]elr},

Biological activities of tumor necrosis factors

Induces hemorrhagic necrosis of tumors

Induces IL-1 production

Activates neutrophil functions

Suppresses lipoprotein lipase activity in adipocytes

Induces cachexia in animals

Induces cytotoxic/chtostatic effects on tumor cell lines

Synergizes with interferon-r to enhance antitumor
activities

Enhances proliferation of normal diploid fibroblasts

Stimulates bone resorption

Inhibits proliferation of hematopoietic progenitor cells

Alters cell cycle progression of tumors

Enhances efficacy of certain chemotherapeutic drugs

Involved in endotoxin-indeed shock

Antiviral sctivity

Stimulates catilage degradation

Modulates endothelial cell functions

Stimulates HLA-A, B, and DR expression

ol

TNF9] 3gtase]sfd Hrista H23e &
olu} vt tES ) FHste JElue BiREY ¥
9lell gle] TNFe] o&o|r). ofdzdzte] dAae
LPSE 34 g2 %A A4b=l= Cachectin®]
2= &3] lipoprotein B2 A gtk Abd A
Bejolth, Cachectingt TNFE 25 543 229
a#zch #Hole IFN# IL-1% lipoprotein lipase
AL ofFscis Barl ok a2#d A Ew)
TNFE B8 15T e 5380 AT A5
WHE LS HolAM Gfdg doy)A] grevha
Fhof =8 TNF2 X 88 oy e 24 o de
RasA] gkgirt ot dold vhjd ul AubfAaby}
Add 233 A E 24, TNF= LPSY Al#3
ol et g2 o2
e FIHNAA gt

V. Jated

25 2] Prostaglandin

TNFS] A1dA SA4A el AMAA APH7
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Aztgict 39 2alg ozl vy o8 Rz w
AYgHs o2 LPS, IL-2 & IFNo.2 g3 &
Aol A gaE A FARsih o] A1gAl A EL
Ftans wujz #AFHo AzgA HHo)
Trpof F9Fol th3 TNFO| whgo] g3 & 7otk
a2y olu] dw g upe} o] TNF9 IFN9 4%
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Adoptive Immunotherapy of cancer
using LAK cells
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Interleukin-2(IL-2)

1976'd Morgan 5ol o#] #& LA™ THE 4
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stedFa o1 9 o] AYzARRL ke 2
Folr}.,
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Human LAK cells
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Table 1. Contrasting attributes of LAK cells, NK cells and CTL

Lytic activity
Characteristic
NK LAK CTL
Development Fresh PBL Expressed days 2,3 Not expressed
until days 5,6
Stimulus None.Interferon IL-2 Specific antigen
angemnts
Specificity of cytotoxicity Bone marrow: Fresh solid tumors Specific and tigen-
leukemia cells (+all NK targets) experssing cells
Precursor location TDL— TDL+, spleen+, TDL unknown
PBL+ PBL+, tumor+ PBL+
BM +
. LEM1+ T 7T
Serologic phenotype OKT3— 8&% + OK 8&%1 T
of effector OKT8&— OKT8+ OKT8+
LEU1+ LEU1+
OKT4— OKT4—
4F2+ 4F2+
Serologic phenotype OKM1+ OKM1— OKM1—
of precursor OKT3— OKT3— OKT3+
LEU1- LEU1 - LEU1+
OKT11+ OKT9— J
OEU7+ OKT10—
TAC—
OKT11-

Table 2. Fresh human tumors are insensitive to NK but sensitive to LAK

Lytic units per 107 effectors*

Auto Auto
Patient K562* Tu** Tu**
fresh fresh LAK+
PBL+ PBL+
Melanoma 190 <1 1560
Leiomyosarcoma 120 <1 200
Synovil cell sarcoma 13 <1 1000
Liposarcoma 3 <1 62
Synovial cell sarcoma 15 <1 20
Rhabdomyosarcoma 16 <1 154
Malignant fibrous histiocytoma 7 <1 154
Sarcoma 147 <1 60
Sarcoma 50 <1 169
Sarcoma 50 zl 2

Grimm EA, Rosenberg SA: The human lymphokine activated killer cell phenomenon. In Pick E, Candy M(eds):

Lymphokine, vol 9, pp. 279-311. New York, Academic Press, 1983.

* One lytic unit is defined as the number of effector cells that can cause 33% lysis of 5X 10° tumor cells.
Fresh PBL were tested at 100:1 effector-to-target ratios and lower.

**Target cells.

+Effector cells.
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Table 3. Response to immunotherapy in patients with advanced cancer*

LAK cell plus IL-2 IL-2
Dlagnosis Total CR PR MR CR+PR CR+PR+MR Totai CR PR MR CR+PR CR+PR+MR
evalu- evalu-
ble * number of patients(percent) ble* * number of patients(percent)
Renal-cell cancer 3% 4 8 7 12(33) 19( 53) 21 1 0 0 1(5) 1( 5)
Melanoma 26 2 4 1 6(23) 7( 27) 6 0 5 1 531 6(38)
Colorectal cancer 2 1 2 1 3(12) 4( 15) 0 = = = = -
Non-Hodgkin's 2 1 1 0 2(100) 2(100) 0 = = = = =
lymphoma
Sarcoma 6 0 0 0 0 0 ) = = = = =
Adenocaroinoma 5 0 0 0 1( 20) 1 0 0 0 0 0
of lung
Other 50 0 0 0 0 20 0 0 0 0

106 8 15 10 23( 22)  33( 31) 46 1 5 1 6(13) 7(15)

* CR denotes a complete response-complete disappearance of tumor. PR, a partial response—> 50 percent
decrease in the sum of the products of the perpendleular dlameters of all lesions; and MR, a minor
response—a 25 to 49 percent decrease in the sum of products.

+  Two treated patients not included(one died as a result of therapy and one was lost to follow-up).

++ Three treated patients not included(died as a result of therapy).

+  One patient each with ovarian cancer, esophageal cancer, gastrinoma, breast cancer, and an unknown
primary tumor.

+ + One patien with ovarian cancer, and another with breast cancer.

Al A2 A3 A4 A5 A6
L1 L2 L3 L4 L5 L6

2[i7]

1234567891011 1213 14 15 16 17 18 19 20 21 22 23 24
TH FR SA SU MO TU WE TH RF SA SU MO TU WE TH FR SA SU MO TU WE TH FR SA

Al A2 A3 A4 A5 A6
L1 L2 L3 L4 L5 L6

312 ]

1234567891011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

TH FR SA SU MO TU WE TH RF SA SU MO TU WE TH FR SA SU MO TU WE TH FR SA SU MO TU
WE TH FR SA

L . lymphapheresis
A . Infusion of LAK cells iv.
IL-2 : 20X10°KH u/m?D in*2,1.0X10°D in*3 continuous iv. infusion

Fig. 1. Clinical protocols for the immunotherapy of human cancer with LAK cells pluser IL-2.




AXAE

235

Interleukin-2 Receptor?] &£
using LAK cells
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DNAZ 438t AXEES g oldf agolyt
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IL-2 84 fAA] YA 7} Aol e 44 410
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A7 Y218 AAST ATLA A= o] F-20f
gk GaA o] o}2 HuE zle] gich HA
TH Z | A= exon 19 promoter?} $U-&9°] 5% =]
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gk & IL-27F MXge] RRFon o] Fdd
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Zolgle AHAEA 53] cmyc FHRE F43] A
Atk C-myce @9 oAzt oo Bedts o
ARz IL-28& F9 o] fHA7t 8435 "k C-
myc®] el = C-myb, C-fos 5 signal effectoryt &4
AT G438 Hn 498 AEde)s zHasle 2%
AT BAE AZITkil B Hoqlvh
oro 2 IL-2 receptore] thet 1 2134 F A

gt e) 7|42 g3 IL-2 receptor FAA AL
olBA ZHE eo|n] [L-27} Al Eetel] B2E o] of
A dE A58 dAdst=rie] 7134, soluble IL-
2 receptor®} surface IL-2 receptor?] o], 2811
2] 7}4] oncogened} IL-2 receptore] & &t#7] 5ol
gEAE o gdgh 7]dE 25 IL-2 receptor:
#8488 & AS 3ok



