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Analysis of Cytotoxic Mechanism of Tumor Necrosis Factor

Hisao SONE
Department of Internal Medicine (Section 4), Sapporo Medical College
(Chief : Prof. 1. Urushizaki)

In view of further elucidating the cytotoxic mechanism of the tumor necrosis factor (TNF), the
relationship between the number of TNF receptors arid susceptibility to its cytotoxicity on TNF-sensitive.
tumor cells and on certain normal cells was firstly studied by a specific binding assay.

A fairly good correlation was shown between the receptor number and the sensitivity of the tumor cells.

However, for normal cells, despite the existence of TNF receptors, no cytotoxic effect was observed.

Furthermore, certain normal diploid cells underwent a proliferation as a result of TNF stimulation.

The internalization process and intracellular distribution of %I labeled TNF in L-M cell (murine
tumorigenic fibroblasts, highly sensitive to TNF cytotoxicity) and HEL cell (human embryonic lung cells,
non-sensitive to TNF cytotoxicity), were elucidated by pulse labeling and Percoll density gradient
centrifugation.

In both L-M and HEL cells, receptor-bound *»*I-TNF was rapidly internalized and delivered to
lysosomes within 15-30 min., followed by a degradation and release into the culture medium.

The impairment of the cytotoxic process by cytoskeletal disrupting or lysosomotropic agents also
indicated that internalization of TNF into cells, followed by the fusion of pinosomes with lysosomes, is
essential in the cytolytic mechanism of TNF.

Effect of TNF treatment on the RNA and protein synthesis of target cells was then studied using
SH-UDR and **S-methionine incorporation.

RNA synthesis and protein synthesis were markedly enhanced by TNF treatment in L-M cells, but not
in HEL cells.

By treating the L-M cells with actinomycin D or cycloheximide which inhibit RN A or protein synthesis,
their susceptibility to TNF was rather increased.

And even in TNF non-sensitive HEL cells, the cytotoxic activity of TNF was newly evoked by using
actinomycin D or cycloheximide.

These results suggest that TNF, bound on the surface receptors of tumor cells, is rapidly internalized
into the cells and delivered to lysosomes, and that the lysosomal enzyme seemed to play an essential role
in the cytolytic reaction since lysosomotropic agents impair the cytotoxic activity of TNF.

Normal cells, on the other hand, always are equipped with a defence system which protects them from
cytotoxic attack of TNF.

Although tumor cells are also provided with this defence system, produced by the stimulation of TNF,
they eventually undergo cytolysis by the attack of TNF due to its relative insufficiency.

(Received April 30, 1987 and accepted May 25, 1987)
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Tumor necrosis factor (TNF) (3ZEBHa L
iR g EN R T A RNEEE Y 0—
TH b, macrophage H3K>® © monokine THBH I &
BEIB RT3,

SEAE, b RO = xSRI & TNF-cDNA
ARG Tr m—-=v 7 3h, ThEHAWTTNF o
IR OAHIEED OREFZRCED LT 5,
KA, BEMREEEOFERBRFC V-T2
TH 72 S0 7 < T,

—#& = cytokine WHERIMIMEIE - receptor /L
T, FOFAEFRE TS L3hT52, TNF 415
Tidin<, EEME EOERN receptor®™® OFFEIHE
REhT5.

ABFgeclt, TNF receptor & TNF Bz & DB
RIZOWTRET % BRYT, ¥, SBEEMRGERL
VCLEE2fEHBEHEFMEL SR EL, WIEH#He b
recombinant TNF % F \» 7= binding assay {& & b
TNF receptor Z % HIE L 7.

¥ 7z, pulse label F U Percoll density gradient &
X % #fE 53 B B C receptor & &# 0 TNF OMfaA~
DELD AR &, ZOHOMRNG T 2 e,

&bz, TNF B&fEEEMatk R OES 2 g
Tk RNA &R, BEHARICS 2B,
TNF o Mg SRR o TR L .

2 MEEHE

i

2:1 Ek b recombinant tumor necrosis factor KU
ERE

t b recombinant TNF (LIF TNF) 2fefbpk T3
R A L 0 BE4E2F 1. Microfilament disrupting
agent & LCH\ 7 cytochalasin B, cytochalasin D i
Aldrich Chemical Company, Inc.X » B A, mi-
crotubule disrupting agent T# % colchicine iF¥
#i#, colcemid, vinblastine (I3 HALFER I nEEA
L 7z. Lysosomotropic agent C® % methylamine,
ammonium chloride ¥¥ % > £{L%, chloroquine %
SIGMA, leupeptine 3 FFHLEEBI I EA LK.

RNA &R AU ERAEGREZER & L T actinomycin
D (FE#ZK), cycloheximide (SIGMA) xFH\ 7.

|’OA HE

Cytotoxic mechanism,
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Internalization, Intracellular distribution,

2.2 {EAEEE

Woxg s L, BEMEKETH S L-M (nouse
tumorigenic fibroblast) #f f3, B-16 (mouse
melanoma) #if, HeLa Chuman uterine cervix can-
cer) g, L-R (TNF resistant cell line) fHRaK T,
EHE24Mig b 5 HEL (human embryonic
lung) #BRE, IMR (human embryonic lung) #ifE,
HET (human embryonic tongue) i, 5 7 @oig
BEMRRR R AV

L-R Mgy, L-M #ifa2R « B BE2E L2 TNF
FET AU/ mi~5x10°U/ml) CTEEXHIEL
r—=v7 L TNFERKETHS.

7wk, ThSOMIEET =T Table 1 iR LR
HL0EERZT, UPFEECHAL L.

L-M, L-R, HEL, HET #fifgoiF®icix, 10%4
f& IR M7 (FBS) i Eagle’s minimal essential medium
(Eagle MEM, = v 2 1) %, B-16, HeLa ffifgD¥%
FIT10%FBS, ~=2Y v 100 unit/ml, #Fr=A1
v 100 mg/L % &% RPMI-1640 medium(GIBCO) %,
IMR #EREOREFE 1T 10%FBS, ~ =) v 100 unit/
ml, » F = 1 <~ v 100 mg/ml % & ir Dalbecco’s
modified Eagle MEM (DMEM, GIBCO) #Zh<%
G, BB GBS 7 5 A = (Falcon £, 3024
¢ 37C 5%CO, DEMAETE Z oy, BERTIFE
3~5 Hiz 1 Eas L 7. MifE o £ HFEITFER trypan
blue dye exclusion i & » EH L7z. FBS i Flow
Laboratories #: (CAT. No. 29-101-54+North Ryde,
N.S. W., Australia) X h AL, 56C30 &Ie@bik
FRL.

2.3 BB BENRIREE

TNF ofifa{EEE R E dye-uptake 520 T2
7o o Te.

Thibh, BEAUMEY 1X10° E/ml /%L, £0
100 pl BEEE SV — P ERS—27 51 b i, MS-3096)
D& well ICEERZ % 72 TNF %% 100 2/ & & Hchn
%, ISTERIESE L7 BSEMETH, 25% glutaralde-
hyde (% o &£ {b5) B¥ 20 wl %02 15 S RIEE, K
e, EEL, 0.05% methylene blue %K CHf L fe.
D%, 0.03N HCI¥ ¥ 200 ! % 0 2, ELISA
analyzer (SLT»*LABINSTRUMENT #, EAR400)
FHWTCHE R 665 nm TREEZEIELL. % cytotox-
icity DFF B3k OX & 1.



56 (4) 1987

TNF SRR D Ases >
TNF SEALEEAEIR D Asss

x100(%)

F7z, TNF {&#Ex L-M Mgt L 509% cytotox-
icity /R4 TNFEBE % 1unit(U) &L CRLE.
2¢4 TNF receptor ZDEEMT*

2:4-1 ZT4Z5% TNF OfER

1257 {8 TNF DfE#liT Bolton and Hunter reagent
(specific activity 4000Ci/mmol, Amersham Interna-
tional plc., Buckinghamshire, England) %M\ T,
Bolton 5% O HFRIZE L TR Znote. B Hhic®]
B TNF O HiEME L 2.7X105%cpm/ug TH - 7.

2+4+2 Binding assay

HiRasEmE o TNF receptor @ binding assay (XL F
DFETE I Its k.

o, MEA%A 12 well 522 7" v — + (Coster £,
Tissue Culture Cluster) ®£ well iZ 4~5X10° &3
DiNZ, 24 BEREEE L. BEEHTHE, 0.1% bovine
serum albumin (BSA, F k%) f0 medium ¢ 3 =
Te¥e LTI Bt 5 X 10° B fMila s 5] 3 TNF ko
3.7 uM DI TNF & L3512 4C, 1A v+
~—vavli. F0O%, 19% FBS in medium T 3 =]
THE L, 0.5 M NaOH THEH I s HlRRECHESL
7= B 8t BE & % y-counter (Compugamma #:, LKB
-1282) THIZE L total binding, nonspecific binding X
b specific binding Kb 7.

2-4-3 Scatchard plot analysis

MR 1M & 7 b D receptor &, R OREEER T
Scatchard plot analysis?® 12 X b ki,

25 '"LiEE TNF OFRA~OR ) iA%, 288, B
o AR

TNF OMIBEA~DR 0 1A%, 58, Bl
Yonehara 524 O J7kic 8 U TRET L 72,

4, 5x10° EoMiEE 6 well 555 71— bt (Falcon
#, 3046) D% well kN %z 24 BRIE Y, BBERYD
LU 4CIBH L7 w1, TNF G nM) 2 &1
0.19% BSA i Eagle MEM 0.5 m/ \cE#: L, 4C 16F
[ pulse label L. D% well % 4CICEHHEI LI
0.1% BSA p1Eagle MEM T2 BI¥%E L, BEKR%
37C g U7 109% FBS fn Eagle MEM izi&# L 7=
#%, 12, 30, 60, 120, 240 SHEIEHE L fo. BEKRT
%, KRS CHIRR L EPER Y RO Q00X 54D I
IO oEEL, MlRRToOERMICKEEL TV 5 TER
TNF & & Mg~ b A $ i 1] B238 TNF B4
FTarieowre, i, FERRGARA B IR

9%cytotoxicity = (1
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TNF o5 BEYEZRET H7ediclivie, $7abb,
Zwell O L% 0.5ml oM L 20% trichlor-
acetic acid (TCA, R 1L{bZ) H# 0.5m! &0 %,
10,000xg, 5 oRHEOE, o EE 0.5 ml FOBS
t28 % degradation product fraction (TCA soluble)
& LT y-counter CHAIEL 7.

—75, fmoV-TiE, 0.19% BSA fn Eagle MEM
TEEMR, 0.2% trypsin (SIGMA), 0.02% ethyl-
enediaminetetraacetate (EDTA, HBAHIE) ¥ &A
72 phosphate buffered saline (PBS) pH7.4 % 0.5
ml Fommz, 1045E37CTAvFat—vavl, Ml
FaRmEIRES LT 5 L5 TNF ik X b igsg s
72, 5,000 rpm (KUBOTA &.0:%%, KH-150) 2 4
RO, 0L 0.2 ml ROEI Il oks
BB % y-counter THIEL, £hZh, surfacebound
fraction (trypsin released), internalized fraction
(trypsin unreleased) & L7c.
2+6 2] #Z58% TNF O#RaRS o OREMT

2+6°1 Percoll density gradient fractionation

F3, MM 1X107 % 5nM 025 #3; TNF &
¥ 0.1% BSA hnEagle MEM =& 4C1 Ff5 pulse
label L7z, 0% 0.1% FBS fn Eagle MEM T 3 [
Vel L, BB 37CwiniE L 10% FBS jn Eagle
MEM wigE# L7, 3, 15 30, 60 7 HEEE L k.
BEEHCT £ Miskimins 529 OB EICFE, #ldAER
buffer (0.25M sucrose, 1 mM EDTA, 10 mM ace-
tic acid, 10 mM ethanolamine, pH7.4) 1.1m/
T pipetting (Labsystems Oy #:, FINNPIPETTE
DIGITAL)iZ= X v ##:1, 800Xg, 10 pEEOLLTE
Ex B 7. = o EiE1ml % 20% Percoll (Phar-
macia), 0.25M sucrose ¥ 9m! EREL, 18,000
g 90 9 E OB (HITACHI-SCR 20BB), #OF 2—7
DELLA B FEFRI L, % O—EFILkE 2:6-2 T~
% marker enzyme DEIEH, B OLEIL, &5
B DS EER % y-counter THIE L, *°1E# TNF
DR ST T

2:6-2 FHRIAFERIO marker enzyme DRIE %

2:6°1 DIETHE LD DD, ED4EIIC lysosome,
Golgi body, endoplasmic reticulum (ER) 23:F#
B EHERT 5 BRYT, lysosome © marker enzyme
& L T acid phosphatase & OF g-glucuronidase,
Golgi body X UDP-galactose-glycoprotein
galactosyl transferase, ER (X NADPH cytochrome
C reductase @ 4 FEFED enzyme {EME %K 5 BT
HEL 7.
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Acid phosphatase #& ¥ (X Walter 529 & J5 #5124t
\», para-nitrophenyl phosphate (SIGMA) %##H &
LU RIGEEY T % 5 para-nitrophenol DB (A,os)
RE L.

B-glucuronidase fE# 13 Barrett 527 O HERIZHLS,
para-nitrophenyl-glucuronide (SIGMA) #ZEH & L
FUGEEY % % para-nitrophenol DEHKE (As) %
BIEL 7.

UDP-galactose-glycoprotein galactosyl trasfer-
ase EM 1T Miskimins 529 o 5 €V, UDP-*H-
galactose (25Ci/mol, New England Nuclear),
ovalbuminx £ H ¢ L, KIGE®H TH 5, *H-
galactose-ovalbumin O HEEE R vF v —2a
vHh v r— (Beckmanf, LS-250) CTHIZEL 7.

NADPH cytochrome C reductase {&#: (% Mis-
kimins 529 @ FEHEL, cytochrome C (SIGMA)
& NADPH #EE L L, RIGEYWTHHEICE cyto-
chrome C DBIHE (Asso) HHIEL 72 ’

7ok, BEAERELESE 1ml TOYHER, ToOF
EXBEHL THERLL.

27 RNA &R

RNA &R OBE LT OTETR it

Tichb, Mg 1~2X10° @/ ml FRE L, 24 well
27 v — + (Nunc #, Nunclon) ® % well iz 1 m/
Foinz, TNF (100 U/m) 7 T CRER (2, 12,
24, 36, 48 WMD) wEEE Lo, EEKTHE, Ostrove
B2 Dk U 10 xCi *H-UDR (35 Ci/m mol,
New England Nuclear) &hnz 1 K] v a2 <—v =
v, ACI®EH L PBS ©1m, 5% TCA ¥ T 2
EgeE L. 0%, 1ml D5% TCABKRY M,
80C 1 REEIMEMEE L, EF0.2m!FoKRHEES
Wik vFv—vavhvy 2—THZEL RNA D&
BEXAIE L.

fedks, HHENIRNA BiY, ZoOHHBER Ll
KCHEL, Ml ESx 0B CBRER, ik
L.

2-8 DNA SR ®EIES

DNA GE.DBIZE Y, 2-7T k< HED 5 b, *H-
UDR @ X 3> » 110 £Ci @ *H-TdR (21 Ci/mmo/,
Amersham International plc.) DR ~DEL A2
ZRHELTRDT.

2:9 Total RNA, messenger RNA (m RNA) #%
BEE

Total RNA 438 % Chirgwin 529 O H¥E T, m

RNA O BEvE Aviv 539 0 FECE L TE -1

B

FLURER 5

+hedbb, L-M#fifg i HEL s xig s L,
5X107 o s TNF (100 U/mDBEET ¢ 24 K5HE
Br#%#%, guanidine isothiocyanate (HILZE) T
total RNA #9# L7. ¥, Zdtotal RNA %
Oligo dT cellulose column (type II, COLLABO-
RATIVE RESEARCH #)wciminL, B&E LicrEY
10mM Tris-HCI, 1mM EDTA, pH7 5 TE& H L
mRNA £ & Uiz, 723, RNA 20D %=250 X b
BHL, £lBCMER, MEIXICEL-IOE
ICHRE L CHERET LT,

2-10 EBEERAEE

E A AR D EIE X metabolic label 330 TR Z 7t
7o, Ticd, Eagle MEM T 1X10° @/ mi A% L
7o MUHRIRBEHE 5 ml & ¥5E 7 7 2 = (Falcon #;, 3013)
FRC 2 BB ERS, BIEYR % **S-methionine (85 Ci/
mmo/, Amersham International plc.) 7.6 uCi,
TNF (100 U/ml) #& A ¥ methionine-free Eagle
MEM i@BH# L, &5z, 2, 12, 24, 36, 48 KpRgES
FELl. EEETH, 0.2% trypsin, 0.02% EDTA
w4 A7 PBS (pH7.4) 5ml THila 2 &l®EE L, 800
g5 MmO L T &L Licot, PBS (pH7.4) 20
ml{ T1EHE L BEETHE 1% TritonX-100,
0.5% sodium deoxycholate, 0.1% sodium dodecy!
sulfate, 0.1% BSA, 5mM EDTA % & ¢ PBS
(PH7.4) 1ml iz e~ > b THlax R - Bl
e, 800Xg, 10 EhEL L. 0 EE 100 wl i
20% TCAWBWW 1ml %, 10,000xg, 5=
Lic. &0 % 5% TCA B 1 ml THEE, 5
m! ® Aquasol (New England Nuclear) ZE# L,
HEE YR v FL—vavh v v —CHREL
fo.

ek, BAARETAEMRIEHL Y OBTREL
HeBRET L.

3 % xR

3.1 FBEEEMEEEUICER 2 SEEHIFEMED
TNF receptor #{& TNF 2§ 2 RicE & DL
gt

[EEMIfakk 4 &, IBF 2 SRS 3 e xs

& L, TNF receptor # % "1 # TNF = H v %

binding assay CHIE L7, X big, Zhabofian

TNF 1233 2 KISt im > »Ccigst Ui (Table 1).

L-M #0fa, B-16 #f3, Hela Mlacix M1 EH
=h, ThZh, 11,4008, 5,100 {8, 900 f@o TNF
receptor 2SFFE L Cvie, KA+ 2 MBadEs
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Table 1 TNF receptors on the surface of various cell lines.

cell lines

number/cell KA(x107'°* M)

receptor relative cytotoxicity*

L-M mouse tumorigenic fibroblast®
B-16 mouse melanoma®

HeLa human uterine cervix cancer®
L-R TNF resistant cell line®

HEL human embryonic lung cell®
IMR human embryonic lung cell®
HET human embryonic tongue cell®

11,400 8.2 1.0
5,100 6.3 0.79
900 5.1 0.05
n.d.** n.d.
3,500 7.3 n. d.***
4,700 2.7 n. d.***
6,600 3.9 2.03***

* relative cytotoxicity against the cytotoxicity of L-M cell determined by dye uptake assay (TNF: 1x

10* U/mi).
** n.d.: not detectable.
*** incubated for 7 days.

Cells were kindly provided by
a) The Asahi Chemical Industry., Institute.
b) Dr. K. Kikuchi

Dept. Path., Sapporo Medical College.

¢) Dr. K. Fujinaga Dept. Can. Res. Inst., Sapporo Medical College.

%, FECREE L L-M il % cytotoxicity 12
T BB E A, TNF 1x100U/ml HFET
T, Thith, HAMEEEHT0.79, 0.05 Thof.
¥, TNF EHEMlgkkcds L-R fifgc, TNF
receptor DFELEIIFRD b Teh - o,

—7, IEH 2 fEgiEsFfiarkcsd s HET, IMR,
HEL #ifa<ix, Thh, 6,600 18, 4,700 &, 3,500
@ TNF receptor HFAEL T i d BT, W
FThofaiciky -Th TNF DG EREZs o,
HET #ifaiz, 5537 Ay, L AMEELE TNF

LM cells

radioactivity (X10* cpm)

00205 1 2

£

37C incubation time (hr)

TR X D FEIRNREICBE A 2 FE I L T e

7038, receptor DEEEEHL, Th oMty
T 107°M # — & — T, TNF BREUOFEC,H I
SErDEGICERITEED b T,

T, fE4 OREMICNTS TNF OfiiEE
EM OB X % receptor MO S BFEDOLRTHMT B Lk
HEETH - 7.

32 L-M #HBa¥t0’- HEL #EB8IZ$13% TNF HRaE
1t, o, HEHEFEOEE

L-M #ifa R o' HEL Mg xtgk & L, pulse label £

HEL cells

radioactivity (X 10° cpm)

37C incubation time (hr)

Fig. 1 Internalization and degradation of '**I-TNF by L-M and HEL cells.
TCA soluble (o------ o), Trypsin released (0——0), Trypsin unreleased (&——@)



478 &

0 ] FE TNF oMl ~0H bk, 58, Bt
OEBIZ oW CHE Lie (Fig. D.

L-M #ifa X 0" HEL #ila0mE & bic, [ vFa~—
v 2 VEIAH 12 - CRIIENICEL D A E ciHRER ©
-7 R bR, LIFEERL - (e—e). MlEkim
D receptor IZFE& Uiz 1251 e TNF 3, 1 vFa~—
vz VEIIRBIER B L, 60 SEIklE L ©
—0). ¥, degradation product 4% i
O TCA FJIESEOKAEERIY, A vF=2—22 VB
WRHBE B R Uihs, 120 5HBiciir 7 F - L

Ticbb, TNF olaft, 58, BEERon-C
ik, WM ER RS bk o .

3.3 L-M #fait T8z HEL #BB8IZER Y A huf= TNF

DFERARN > T AR

SER, MM Y AT oo TNF offifai s
#i o\ ~T Percoll density gradient 4B C#E L
7o,

Z -, TNFIEME L-M #i§g % Percoll density
gradient T4 L, % ® % subcellular fraction ®
marker enzyme {EERBIZE L2 & & A, lysosome D
marker enzyme T# % acid phosphatase & O g-glu-
cronidase, Golgi body 9 marker enzyme T »H %
UDP-galactose-glycoprotein galactosyl transfer-
ase, ER ® marker enzyme T# % NADPH cyto-
chrome C reductase OEME v — 712, #hFh, frac-
tion No.1, 23, 31, @s»bhi (Fig. 2).

DWT, L-M Mg % 5nM %1 5 TNF &, 4TC1
R f v 2 N—va vk, 3TCOLETIRS 2L, K
HEEOMBASMOMB LT~ L 5, HHER
DE— 71, 154 T lysosome 4 EIZERH B, 60 4
Bz L (Fig 3).

ks, 3SBRICEEBESEICRD bR HTERR
prelysosome 43, ¥ 7ok, REOBEOMMIAERT Kk
LI BIER TNF 2K L-b o RS .

—J7, HEL #fgrs\~Cdh L-M HIRgRIERZ 15 4T
lysosome ZBEICHERER DY — 7 HERD bR, 60 5%
CIEEE L. Ledd- T, MR 2 ¥ ik
o TNF o5 feowti, L-M #is s HEL fEfaic
EIRD ST,
3+4 TNF @ L-M #RE3EEHIZX 3 % cytoskeletal

disrupting agent OEE(EH

TNF OffaA~08R b Az, MgEEE 2 RET
5FECHENERTH B T b %, microfilament
disrupting agent TH»% Cytochalgsin B, cytochalasin
D, microtubule disrupting agent ¢4 % colchicine,

R A B

TURERE
o "
il /Y
IR i
~ 01 F I ih H100 ~
! AT B 1
) I ; i [
- P’G\D\b,"'q\ ,/ ! / \‘ 0 -
g / L N A el b £
< oot v o ds ©
I 1
i - 1y
Y S - .
g™ . T \
-4 N ',’«\'/ ! 1
w | | \
L 1 1 L b
! ]
g 05F .
<
L L 1 -
1 10 20 30

Fraction number

Fig. 2 Distribution of markers of subcellular or-
ganelles in L-M cells on Percoll density gradi-
ents.

Oo——0 . acid phosphatase (lysosome)

o—@ . 3-glucronidase (lysosome)

O------ o : UDP-galactosyl transferase (Golgi
body)

[ I— . NADPH cytochrome C reductase (en-

doplasmic reticulum)

colcemid, vinblastine 5t 5 EOHEF & HV-RE L
fo.

ZFHEF% table 2 107 B EC L-M ML,
30 58P i TNF Q0 U/mi) hn k., 23 Tuh~7zh
& CHlEE S 2R

L-M #fgiex3 5 TNF ofifug sy, EEHS:
IO I3 91 .2% CTh - 7eDicxt L, cytochalasin B,
cytochalasin D @ ¥ b I i@ 1k, = h £ 11 64.3%,
67.7%, colchicine, colcemid, vinblastine o ¥s ik
Wik 43%, 56.2%, 4. 7T%EET LRk T,
TNF il ~DR i, MEERLRETS
TR BERETH D EIRBI k.

35 TNF® L-M#iBR{E = 4 (2% 9 3 lysosomo-
tropic agent OPRZE{EH

lysosomal enzyme DREEWE X TNF Ok E
i 2 8%, methylamine, ammonium chlo-
ride, chloroquine, leupeptin D&t 4 FEDRHEH % B\ -
THEN L 7. Table 3 /R7 X 5 & methylamine 10
#M, ammonium chloride 200 M, chloroquine 5
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L-M cell

L
444

21 3 min.

(X10?)

2 15min.

Radioactivity cpm
w

2 30min.
I“M/\«

0 . nd :

3-.

24 §0min.
‘-1

0 W

10 20 30
Fraction number

Fig. 3 Intracellular distribution of '»I-TNF in L-M and HEL cells.

Golgi body and endoplasmic reticulum.

Tumor Necrosis Factor (TNF) OES NI ERHE OfEW 479

HEL cell
L G ER
o i
3_
21 3 min.
l'MM
0 T T T
5 34
X 24 15min.
§ I-stw/**-\_,
a
o 0 ¥ T T
2>
2
8 34
2 )
T 21 30min.
o
I-W
0 1 1 L]
3-
2 60min.
'-,\"‘WWW
0 T J 1
10 20 30

Fraction number

L, G, ER denote the position of lysosome,

Table 2 Inhibitors influencing L-M cell sensitivity fo TNF.

treatment function

concentration of agent

% cytotoxicity®

no treatment 91.2+£5.2
Cytochalasin B microfilament 20 M 64.3+3.9*
. disrupting
Cytochalasin D agent 20 M 67.7+4.2%
Colchicine microtubule 20 uM 43.8+3.7
Colcemid disrupting 100 x M 56.2+4.3*
Vinblastine agent 1M 44.7£3.6*
TNF: 10 U/m/ *p<0.02

a) Mean=+SD of 5 separate experiments.

#M X TNF (10 U/m) #in 30 481 &, leupeptin
50 «M X TNF ¥in 20 REfERI*Y wzhZh L-M i
CEHRINL, 2:3 W77tk cHifaBEM 2 e L.

TNF offifaeEm, WRE UEERZERMMmR
T2 91.2%CTH - 7cDi L, 4 D lysosomotropic
agent ML AHIBE TR 60.1%~71.5% & vFivd

BIRAE T LT $7ss, TNF ofifasEm 3
Bot-diz, lysosomal enzyme D BIE 23R X 37,
3.6 TNFQEXEESMEINU HELRICEI1T5

RNA &8, EHEHOEIL
3-6:1 RNA SRlIc5Z2E
TNF 2 & @RS E O HEL fifao RNA & 1,



480

B R

Table 3 Effects of lysosomotropic agents on L-M cell

sensitivity to TNF.

treatment cor;cfe;xg;i::ti on 9% cytotoxicity®
no treatment 91.2+5.2
Leupeptin 50 uM 71.244.9%*
Methylamine 10 M 61.3+3.4%
Ammonium 200 M 52.8+3.7"
Chloroquine 5uM 60.1+3.1*
TNF: 10 U/m/ *p<0.02  **p<0.05

a) Mean=+SD of 5 separate experiments.

b2 SR, BRI H-UDR O D AL L EIE
L#Et L% (Fig. 4). L-M, B-16, Hela fifa-Ci3,
TNF (100 U/mi) #bn 12 B¥fE5% & b RNA &R
LU, 24 BEEB i F 1 Fh TNF RIS
U, #93.56%, 2.31%, 1.4f5ctH L. To8En
OREEE, TNF EfitE &BIaI L T,

—7J, HEL #fa, L-R#iia<is, RNA &EOHEMN
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Table 4 Effects of TNF on total RNA and mRNA levels in L-M and HEL cells.

total RNA® mRNA® o
Cell Cug/1x10° cells) (ug/1x10° cells) % mRNA
TNF 1448.2+47.3 17.4%1.2 1.20
L-M Cell p<0.01 p<0.01
No treatment 476.3£58.6 3.4+0.8 0.71
TNF 452 .4+38.7 2.1£0.5 0.46
HEL Cell n.s? ns.
No treatment 459.5+41.9 1.9£0.6 0.41
a) Mean=+SD of 5 separate experiments.
b) n.s.: not significant
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Fig. 6 Effect of Actinomycin D on susceptibility of L-  Fig. 7 Effect of Cycloheximide on susceptibility of L-
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Fig. 9 Effect of Cycloheximide on HEL cell sensitivity
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