giaialeta)a] A 9 A A 2 & (19979 549)
Korean J. Occu.p Med,, 1997:9(2):320-331

Fr=go] Uz okl AES(THP-1) ol4 cytokine
FARE el wlX]= o3k

(=]

— Abstract —

Effect of Cadmium on Cytokine Gene Expression
in a Human Monocytic Cell Line, THP-1

Mi-Jung Kang, Seon-Hee Yang®, In-Sung Chung®,
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Department of Preventive Medicine and Public Health,
School of Medicine, Keimyung University
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Keimyung University®

Department of Pathology, Scheol of Medicine, Keimyung University**

Cadmium, a potent toxic metal, poses a serious environmental threat but the mecha-
nism of its toxicity remains unclear. Also, cadmium i1s a known immunotoxic agent in
animal studies and induces pathophysiological effects by modulating components of
immune systemn,

Cytokines are being increasingly recognized as essential mediators of normal and patho-
logic immune response. Cells of mononuclear phagocytic system are strategically located at
portals of entry in humans and therefore may be particularly at risk for cadmium expo-
sure through contaminated air, food, and drinking water.

In the present study, we investigated the effect of cadmium cytotoxicity for the mono-
cyte and expression of cytokine gene in the control and cadmium treated human monocyt-
ic cell lines using RT-PCR method. The results showed that cadmium inhibited cell prolif-

_eration at 0.1mM cadmium treated cells for 24 hours. The TNF-@ mRNA was expressed
in both control and cadmium treated cells but not IL-§ and IL-18

The mRNA levels of TNF-a were examined during 24 hours culture period, at different
time points. The expression of TNF-2 mRNA inereased in both 0.01lmM and 0.1mM cad-
mium treated cells, but did not show dose-response relationship. According to cadmium
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treated duration, expression of TNF-¢ mRNA was more decreased in 24 hours than 6
hours. The decreased levels of mRNA of TNF-2 suggest that cadmium suppresses its pro-

duction at the transcription level.

Key Words : Cadmium, Cytokine, THP-1 cell

. A =

FIEEE AdFdM Y AR F2 ¥R oy
g, =Al9] g7y g, B 59 S§4edeR
Qe Aol W FI=F F5E 22709 (Rom,
1992; Zenz, 1994).

FI=goll % FHPUL FE] T ofd mo]
3 owek ohjel, AR, L, TAlY B, AEA
Feolz, uirld 4%e ¥4, 8%, 71§ A 45
B, BlR, A”, A Sl s 2gE oA,
wEE ) FleES TS 02 F559 ARIeE
HEAELS EFE 2941 4 UdHCommission
of the Furopean Communities, 1978). kA4,
Fdoht 2998 3HE0] M B2 Fl=F FEY
felol =2 (Friberg et al., 1985; Rosenstock and
Cullen, 1994) #Edi IdAk3eA FI=Fol =25
€ AL Ertnjsirin & « it

FrEH-S QIR slof &R ¢ A 7%
o] glom oot A PYHow EABA] ¥
222 AN AEHA " ARE F3) Jl=F
of eEHAYe e ovl¥}(Chowdhury and
Chandra, 1987).

FIEE 54 54 e FE HY aspld F
e Ay, YR AdHes Jeht
w, A=Y, FFHA, Qe VI3 ¥, A4¥dS A
3-8 ¥F¢cH(Jones and Cherian, 1990; Zenz,
1994; Clayton and Clayton, 1995).

- FrEgel BYEdEdclERe Ae FEAIME
ohokelAl Bne s eyt (Koller, 1980; Loose,
1985, Borgman et al., 1986; Stacey, 1986;

Chowdhury et al., 1987; Schulte et al, 19%4)
QA "W A e dke AY A A ¥t
(Malave and DeRuffino, 1984; Vredevoe et
al., 1985; Borgman et al., 1986; Levy et al.,
1986; Palmer et al., 1987; Hernandez et al.,

1991). Fl=g<) A9 HAqy HFol HAF TAlol
Al & BAgdol AaHolAn killer e 7)
Tol AaHn T dutte] 5248 dAAA e Ad
7} sl Bzl doH(Stacey, 1986; Descotes,
1992; Daum, 1993).

T3 FI=ES AR e gaM T FFHe-E
At MEYPeYE A7, EL0 w8lE F
&AZIa e} f3E F7HZIths Bt sloh
(Levy et al., 1986; Palmer et al., 1987;
Hernandez et al., 1991).

Jl=gel E2e §8, AR, 7|l we A
A Wk AFFAY dxe F Yo
(Horiguchi et al., 1987; Lawrence and
Meceabe, 1995) 9] A elr] {FAMRGEA
o8 = dsiyte] 54% AAHCiffone et
al., 1989; Theocharis et al., 1991). ol&3t A
e 7= Weszhgo] T g e A
o F2 ZgE Aolete AL dAska Ut

g GaAAls 8 X (hematopoietic
stem cells) 2 o] FoiA|n] Gl F= HYuAEAQ
cytokine& ¥lste F8 Ao dhtelrh,
cytokine2 -d&otAv u|P2AA HYygo|

& wifAE deld deni(Aggarwav and
Guttermun, 1990), 7I=5& V949 F4 =4
20 os) el YA AFHE FEdtn 3t
x| A EoA Interleukin-18(el3} IL-
189} Tumor necrotic factor-a(¢]d TNF-a) &)
12 Asen AAMEA (transcription level)
A olEe $HIE AdAdttm Eustidh (Theo-
charis et al., 1994), =% 7l=§& Mo A4
o 9432 viAA g =2 0.1mM ddAE
Interleukin-6 ()8} IL-6) #H]& Z2AI7v 1%
=AM IL-6 mRNA #d0] Z4"EE Hasly
(Theocharis et al., 1994), A& Ao} AL =54
o] 3lew TlE cytokine #HloE F3E vjA A
ojgl: kit
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TNF-ae= @3- A% #use dujpisE
A9 stz QA FFAEe] Al A el A
AZFE0 AE Z4 AA4E Zeske( Beutler
and Cerami, 1989) th¥& A=ld &A#E 7HAz
otk E=F WEio] 2@ &(shock) T HHAo]
m, w3 AFA Aol o AflA Fuh
zZ7rg oy oA x4 AF/E fdstes A
AzA 2S5 = A7 QR HI 4ol Frt
232 ATHOLfS et al., 1987).

IL-18 Be AXSdA A= 53, 7y
e A XollA gol Ad=n], Aol 27kx] ey
2 sz, ddwge gGINe 25 Aot
v e ZAAEE 8 g4 71eE v
(Dinarello, 1988; Hamblin, 1989).

IL-6t A9 715< 717 BARA 3 T3
AZ} BAE, TAZE, Z=l3 dAZen g4 9
Zuboo] dx1d =ARLE she ez geiA Sl
o] Geipel qAME FE EHA¥EclRR &
Fol AR FHRES ke Aoz gA gl
t}H(Navarro et al, 1989; Akira et al., 1990).

MEFE FELAE 297 A9 Q78] F1
T ABAAE AFTY F A RAoBA, B HY
ol &EE THP-1 AlZEs g4 ¥ M3
dRo ey wgkd Ao WAFA Folido} 9}
ou] g AYEAQ] 7157 cytokines EulE
$ ole 7l%e] derg AL PN FreF9
g TAsheE FPeitin Azgct

£ A¥e A9Ael oM Ft=ge F4rHE
FAAEEAQ £ T fete Q% &
A N EFoM o] AARSoNER Kb 2
T o] FAA BEo Fl=go] vAle 9%
s ed, 3 @ JlEEs AT ug At
2T AXF2RY [L-16, 1L-6 232 TNF-a2]
mRNAZES vla fAstn 7l=F Fxo wE
TNF-« mRNAZE 2] Blgls 2Alsl .

1. Mz % gy
challgr MiZF) -

T EF2YoBHE FFEE Alge] d¥F
M EFQ) THP-1MEE 10% Fetal bovine serum
2 penicillin (100IU/ml), streptomycin{100xg

1. MiEFE (217t

/ml)o] ¥ RPMIL6408] % (GIBCO-BRL) &
o] &8k 5% CO., 36°C 3lollA] {2 siFsiaich

2. FIEET Mtz ¢

z} Al %A trypan blue dye exclusion
o7 HEREEE A AE AEZFE 0.5 x
10°cell/mlel Hx& ko] 24412 wjoFdt F C4CL
(Sigma Chemical Co) F&9°] HZFFx 0.01-
0. lmMe| =5 A2jste] wigstsict.

3 Mzt 4EE

FI=E AEFE 6AIE 4AZIAN FlEg Ty
AEs Jelg Jot Aol sl B F AR
#AdE& 92, hematocytometer chamber %
trypan blue dye exclusion W& o}-&3lo] Y&
MEF 2 AZEYE SN 4 48 33
A vy S5t

4, STpEDIRE BE

TH=E A 2§ 244170 wijkE THP-1 41X 8 94
wEisled AldEe] 22 ¥ 2.5% glutaraldehyde
£ (0. IM phosphate buffer, pH7.4)2 & 1-4T
A 241 AnAFE st 0.1M phosphate
buffer2 M&g & 1% 0s0, Sl 2412 2H-&
& H 22 bufferfdoz AHst AD ethanol
o2 2433 propylene oxide®2 3 8g T
Luft{1961) el 2%t epoxyE&3EEZ FEste]
37¢o 12413h 60Tel 48A13F B}t A E EF
g AZIth EAE AEZE 1 pFAR A &
toluidine blue@4|& HAlslq & & 4F
th&, Sorvall MT-5000% ultramicrotomeoi]
Dupont diamond knife& -3te}ed 4] (40~
60nm) 2} FHAE el NS Aol gnd
of ¥EAIZl H, Watson(1958) ¥ Reynolds
(1963) ¥ el 21§ uranyl acetate} lead acetate
2 olF HAFN-T AAIste] Hitachi H-6008 &
I AxEe) g oz fpastgc

5. RNA 22|2} 24 :

Ultraspec™- 1 RNA isolation system (Bio-
tecx, USA)& ©]83d RNAE ®ejaigi. &9
WS THP-1 AZFE f4ielsld 2e o 5
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x 10° M3 Ultraspec™ RNA 898 1ml ¥& F
of2] ¥ pipettingdte] B3AAT. 47l 58 W
g o& Ultraspec™ RNA &< Iml% chloro-
form /10898 ¥& F 1523 4& & d& ==
4¢e) 10832 HAE & 12,000g004 1587 948
P} FHo2 ol AEAE 40-50% HE=r
A8 S22 ice cold isopropanold 7 el
g 20ce) 14]13F o wAjgich

12,000g, 15%, 4TA 9448218 % pellets
Z wAa &S vz JEde) ¥ol & 5%
ethanol 50045 51 12,000g, 153, 4ToiA €
A Fad Z dEdS viEll speed vacl® EY
t}. DEPC-treated water RNAE 283 t}-&
spectrophotometer 260nmelA & RNA ¥=&
FAska dst 20 co] EHAsHA ARE-Sksich

6. ATA-SHEL S

GeneAmp® RNA PCR kit (Perkin-Elmer
Cetus, USA)E e°l&sld, 28 RNAE 94
ALE A (reverse transcriptase) & ©]-83l ¢DNA
E syt 9st 9FAH(reverse transcription)
HHEE AR, 1 FRAF RS o] &8ty F
SrEAAA NS AT

SAAF ¥HE-2 oligo AT (16mer) & ARE8la] 204
AFen Algstgon] vhEEHAds) AL RNA
2rg, 50mM KCl, 10mM Tris-HCl{pH 8.3),
- 5mM MgCl,, 1mM dATP, ImM dTTP, 1mM
dCTP, 1mM dGTP, 1U/# RNase inhibitor,
25U/ MuLV reverse transcriptase, 2.54M
. Oligo d(T) 16 primerc]d, & 2302 42T 14
Zh 99¢C 5%, 5T H¥o= sHrh

FHEAAANEE 10X reaction buffer{l5mM

MgCl,, 500mM KCI, 100mM Tris-HC! pH 8. 3)
549 10mM dNTPs{(dATP, 4dCTP, dGTP %
dTTP) ZF 144, 306M [L-18, IL-6 2813 TNF-e
9] sense 9} antisense(Table 1)& #H} 1 Be
egtdo] GHAREEAIT] cDNARRS Eg 14 29}
2.5U Taq polymerase® %W& ¥ % 254 HEE
FHE M7l £%-& 933 DNA thermal
cycler(Perkin Elmer GeneAmp PCR system
2000, USA) & ARgsted 4HAlsisich PCR wHgolA
DNA denaturaion? 95T 14, annealingS 56-
62T 1E, elongation® 72¢ 1¥2= 3dko 35
cyclesE AABIA

7. WUigs o wEA UElE £Y .

o
B

FEE PCRAE 104 9% agarose gelol #
NYEF F ethidium bromide (fug/ml) - o2
A5l UV-transilluminatoridelA] ARA-E &
@& %, gel documentation system(Gel Daoc
100, BioRad)elA 32t 28 F =& wygae
2 S

8. BAIXzE] :

THP-1 AEFE 7l=F w28E AH2l$% 424
Z2&& AR 4, =g A2 3 GALE kel A
=S 50l W Alx YEgo] Wile glie
Y A=g el 443 FlMe 0.1 mM o] el

Table 1, PCR (Polymerase chain reaction) .Oligoprimers

Gene Sequence(d -3') Size of products{bp)

1L-18 sense CCATGGCAGAAGTACCTGATTCTGCC 1124
antisense TTAGGAAGACACAAATTGCATGGT

IL-6 sense TCATGAACTCCTTCTCCACACTCTCC 641
antisense CTACATTTGCCGAAGAGCCCTCAG

TNE-a sense TCATGAGCACTGAAAGCATGATCCGG 704
antisense TCACAGGGCAATGATCCCAAAGTAGA
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HENZ Gl HFAstA TP, 05) (Fig. 1).
7}1:7; 5 iglel whE AEX FHu) W3 HHE
#s)7] 28] Wright stains A8 & 3383

o #HAH AT =g M) 6A T A3
t 7IEE w29 3G A=ES Ay
< Fyoizatat vlsgion], Jk=g Az 2443
e 0.06mMoldollA iAo g Az FX
b dEg T A5t velvr] AEfien slEg
FEZY F2YESE AE e wEs)l deiA Vel
o (Fig. 2).

AR 2 (TEM) 8 THP-1 AlxE 339 2
3, 7B AR ge AddzTdAe 93
AFEAY A27FES F A2 7 A2 Fig. 3,
=g Al 24 AE FlEE = 0.0ImMelA
= A=Y T30 Jehn vEFse]ol 3
?—gouon] (Fig. 4), 7I=8 %% 0. lmMelA]

el gfaEle] FHFI, MEAWe TR}
P“Bﬁ’i om mEZcole] Falo] §lojale A
TG & At Fig. 5.
el AUz AlelelMe] cytokine

i-.-i

&
ok
5

oA

=
1
—
=
O
L
=

=

A B AHrs TNF-a=
L-18, IL-6% WExA) ¢

20 1 _Eh:ruri

R . {zemou}

<

PR |

o

® 4

[e]

o

— .24

@

2.0 T T T T T 1
conlret o, 01 0.05 o9 0.3% 0.5 Lo

Cadmium chloride concantration{mh)

Fig., 1. The effect of cadmium chloride exposure
on THP-1 cell viability, After 24hr, vari-
ous concentrations of cadmium was treat-
ed. Cells were counted in hematocytome-
ter chamber and viability was determined
by trypan blue dye exclusion test.
Significantly different from the corre-
sponding control: * P{0.05

Fig, 2, Morphology of THP-1 cell
after treatment of cadmi-
um. Cells were pho-
tographed through a x20
objective. (A} control cells
(B) 1.0mM cadmium
treated cells for 2 hours
(C) 0.06mM cadmium
treated cells for 24 hours
(D) 0.1mM cadmium
treated cells for 24 hours.
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sich(Table 2). TFig. 5v JHAETEANEe] &
ZER AVGEE AAE Ao n B Ay A}
£33 3FF49] cytokine 2ol RNA®] intactness9t
o] AEE ol F e GAPDHE ol 4
AEtgie), Fheg skl o TNF-« mRNA 2349
W3} Aot vz visl StER Ay 64
, 24713 & A7t wen, ArjYEE HAE
agarose gels gel documentation system< o]
g TNF-« mRNA 2d =& 548 d3 A=F
Tt E7Veel ube) ARE Wig) e Holx] &
ey 0.0lmM o 0.1 mMellM 2% ZF7HE%R,

B o

Table 2. Expression of cytokines in control and
Cd-treated THP-1 cell

cytokine control Cd-treated
1L-17 - -
114“6 - -
TNF-a ¥ +

+/- : indicate the expression of cyiokine or not

Algke] Zstel] wiel igle FhEEAE £
vla] 2472kl A TNF-a f2d2k o] dxzez
Hase A%E BAvHFig 6, 7).

2 AYe A7 BAFAEFA THP-1 o83}
o S=gel WSYe BUARA S A=

9] skol WE NEAEEY Py HEE FA]
3, Fleg Ags 2 FA gz2TdA IL-15
TNF-a 21812 [1,-6 mRNA HHFLE vwsg
3, Jt=ge] Fxo] W& TNF-¢ mRNA 3o
WELE 2AMI,

Fre ol AEAdel it dFdnE dujngd J}
TE 57} 0.ImM olgleAe AT AZFo) 3
AW gk 24M7 Felle ME YEgo] Felail
Zagtan Y (Funkhauser et al., 1994).
7= A7 & 6Azte] ARG ulE, Fleg ¥
1.OmM7ER MZEAEE] ¥3E HolA g,
Fr=fAel 24X FelMe Fl=E FE7)F 0.08

Y

Fig. 3. The control THP-1 cell
The nucleus and intracy-
toplasmic organelies are
well preserved (TEM,
%13, 600}.



Fig, 4, The THP-1 cell after

: treatment of 0.0ImM
cadmium chloride for 24
hours shows intracyto-
plasmic vacuoles and
mitochondrial swelling
(TEM, x13,600).

Fig. 5. The THP-1 cell after
treatment of 0.1 mM cad-
mium chloride for 24
hours shows the intranu-
clear chromatin condensa-
tion, increased intracyto-
plasmic vacuoles and loss
of cristae in the mito-

chondria (TEM, x13,600),



C 00100501 N

= 6h—
M C 001005 0.1

qo—

mM7EA & AEAEEGA B HEE Be)x] ¥sle
0.1 mM FE2 M JEFed e AEYE
o] fojebA FAhEo] uERTh oL Funk-
hauser et al. (1994)¢] =& ¥x 0. 1mM A

F 24Nt Mgl QBT AES) BEFO] #
23 gtk 9T Bas AW,
ASROR AT BHL A FRE 5

oA F2 A Ao o] dojdrtim A
slott Simon et al. (1947) & Jacobs et al.
(1956) &} A7 Bze] oJ&d, Fp=Fol-do] AT
W Agste] B89 354 ¢ (metal pro-
teinates) 7 A E FEA ol 271 = (sulfhydryl
group) & ¥Asln Fxel e Zosle] &=
F AN 848449 A E 2ot i,

Fig, 6. Electrophoretic analysis
of reverse transcription
PCR amplification pred-
ucts from control and
Cd-treated THP-1. C, N
and M represent control,
negative control and 100
base pair{bp) size marker
for molecular weight,
respectively, RT-products
of GAPDH were used as
a control for the amount
and integrity of RNA.

-ag—=TNF—

s | L —1 0
s ||, - §
&= (GAPDH
20
b 1.6
<
2
c Lo
3
o
.Eontrel .01 .05 .0

Cadmium chleride concentration(mh)

Fig. 7. Semiquantitative analysis of TNF-a

mRNA,
2y ol E 2AEL B A &4
At Axjo] g=2de] azzat AR gom A
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g n] 7ol
7t et
- (1993) o] =B Aol Foste] Az}

HalAad 272 TAg Ay Boo) ojaid, 4 £
(=]

ol Taolaol &4 WHE #AG

e} 270
A WEs goltm, Frlele Aol F&3} 4)
xete] spAzA] ZelEE vizbg4d AssE dold

o5 gt E3, ekd Ftegel AL =E

= AL Al Au AaEe] &0z oF wiils
Zlage) Z7)e} u ES—‘:P—]OH Fol FE W

£ 294 glen, plE
v FIEEN, pREEE

Pt dig g 57

E]O} Fdo] FRIF) 917

A Ho 713 AAdxe AAvl dejvm, FF
- BE 9uke) sy} gabgcle 2wt 9ok (Nishi-
zumi , 1972). AZ oy H FE gEde e
Ex2jolz gela] Jeng oy rEZ=E ol

] ¢k

Bizh= do g XY ——'I Al & @R {3
) B 4 gl

B dgeMe BEEHrAY =g Ha] 24413
Z0.06mMel Al A BEHez gAY FE)
A7 3 #3F 7 el AR ey, dxiEe] A
o 7% Ayl =g 0.01mM Aol o]w
AR ol Fart vdepz, REEE=Eo F3
o] velgten], F=E%E 0. ImMalAs @ug
] lf—%—ﬂ} | EFeglote] Falo] /‘":JE]“
;A EFe] iy}l FxeA de] &
B li‘-nifx’i_ | FI=8 0.01mM o]goll
Ol EEEAN AR #)A}
5t Ao *2374-‘&1 }. AR ofFZEA A
3 AN 53t dvte] W 9 &
Ad Azt Gelds, Azzouzi et al. (1994)
2 AT T-HAEFAA 7B AFkodre okx
ZEA 2 (apoptosis) & Yo7, 4uhic] dellA]
S}EZEA Vb Z7bale], 8-10MelH Huirl F
I, FI=E FE7) 50EMel g W AEAALE o
evtn Hasgerz, FI=F 0.0lmMelste]
FrRolAE olEREA L o3 HEALY A S
CHojFe Aoz AlJgEY, ol Fl=ge O}Eﬁ
EAlA &ite Al Ayzel g xF

F gz E4gE 71de] shum Alzbdch “’r
gtx] 3 FlEgoR Q) fUEE olEXIEA|A
of W3 AT WY Ao YA

AxEAel L7)He) @aprt s

Hhegel WY Sagel YRE,

Ao = 7t=8 Helawt
A 2F AtolellAe] cytokine FH A HEL =
A dx), 2 AdgolMe TNF-« mRNAY® %3
nE @@sey 1L-18, IL-6 mRNAE 2Es
2 erstet,

IL-18, 1L-68 7% LPS(lipopolysaccharide)
1} PHA (phytohemagglutinin) 22 #AHEQ-5
TEF o3 AFHAE W vfpelA] Buivt &
EHE 3o, 7h=Fo] ©lE cytokined FAA
9 wda #HE #ZaAivtke B3 (Funkhau-
ser, 1994; Theocharis, 19947} slev, 2 A3
A TL-18, IL-6o] WE=A] ¥ A&, el gl
T AEeld mEEly] wiog FFEC, mebs
Foz FARY REZAN} FTugFeolA

TNF-o¥ olg}, 1L-18, IL-69) g 7h=F2 4
&& BT Y& Aoz NUHEE, X old

2 i B e ek 1=

Azt el M| EFolA WHEE cytokine B
TNF-2 mRNAS] Fl=F 5o m& wide Wiz
& golrr] gt A8 d3 Fl=F %o w
£ TNF-« mRNA @de] sy nrt Fddzs
ol wg) FI=F Ae) F 6A12, 24AI1zkellA o]}
o, H7YES HdAE agarose gelE gel
documentation system< ©]&3& TNF-«
InRNA B AeE Wy PHoz FHT A, F

ZF FX7F Vg uie} gt wiE ke B
ola] gteny, FA=F EE 0.01mM3} 0. ImMe}
AR5 dizgel wE] SviEoe] vebdont, Az
o] ZAz g wpe} 6AIt el Hi?‘i}] 2471 7to) A TNF-«
FAA dEe] gasHs RAE FE £ Ul o
¢} 22 Axe A= Asxdre AFERE
Ueldtls 23 (Theocharis et al., 19948 2
o], 0.1mMelste} A eEoiE Ft=Fo] AR}
£ TNF-« mRNA9| $8-& A3ske= g3z A7
Hol, Ftege T ERAIZl F71Ee] wet
A& Arkgo] gAlse] TNF-a mRNAZ#H |
dalde Aoz A", ey 2 dFeAe
AP BAIEE 240 0HE ) wlFel A7
d 27} T Zhae iz Adde] Agze] B 4
AT Aer Az

EF Jl=F FE 0.05mM ¥4 TNF-«
mRNAZ} Ul=F FoR Zhse] vehd AL
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B dgezy BHsiA d9sly] oz, gel
documentation system2 ©]-£% mRNA<2 w3
oA S e ANtAQl A4S Y F UE
», AP e sidez disirldle &7
°]l& Zeoz Aztdch ez 33 dAdMs
vluy Ay A ¥ IxE FHYE F
Sl g o] &dlol & Aoz YA

ol el AMNZ gkl FI=ES TUTF HEF
Q1 THP-1ol sl MESAE Jellin, 0.01mM
olite] mETolMde FALE doA AEAE de
710y, TNF-« mRNA 2&& 75 AL
ue} A e At ke Aoz Alzbdd,

% Flegozn SUHe olXTEAX oF
A A (cell death)oll %t @79 cytokine =
FH| B FAE DYTHETALY FLEF
TL-18%} IL-6 59 cytokine mRNAS] Ede] n|
e gike vig #AdEe 4%, 2893 FI=FY
HY EAAME] cytokined] AEzHgo] it AT
7} o] FojA ot Aoz AZrEnt

V.2 ¢

2 d¥dde gt @8y (THP-1) AZFE
10% FBS7} #f¥ RPMI1640 ufoke}-g o]&s)
FI=EE HEFZ 0. 1ImMo] HEE Hrista wg
A FleEe] 9l AXEF(THP-Del dE A
FEA FANETH F=EHGE A ETNA
cytokine®] fHz} Fd {75 ¥waERL, 7=
2 $xol ©}E TNF-« mRNA @3 Axze}
31E AL

GAE AXE FIEg e 42 3 ag
A Ft=ge NEFHoR AZAAESF R A XA
E&E 6AZ Folls FI=F Fxol TAIglel Wi
7t fldey, 24412 Foll= 0. 1mM o] X
A FAEA ZA2YT(p<0.05). RNAE &8 o
AAL SREES QapieS AAE 2 FERES A
71955 Ax 7 [ Ee] HYAETY FI=F
A AETF RFo)A TNF-« mRNA #3& &
g = Aoy IL-69 IL-182 HEgA 4ok
TNF-¢2} mRNA @3 F=& vlg 3 A5
FI=E TE7t STl ot A7 dslepde B
olAlE #teyt FI=F FE 0.01mMI 0.1mM

NA i FUHEAR, FT=F MHEAlte) FoTge)
e} gA el wlE) 24A43]A TNF-¢ mRNA %
Hol ZhsE A& & 5 UATh

o]’fe} AANE dHEd jl=gE THP-1 AEF
A TNF-« mRNAS HE-& A3t Hzje) ulg)
AAshe Z37) glon], G galmAe 5Ado)
e Aeg PzEd,

+ o] =BE 98 oA ARieta o\
sggdmdel ARE, A4, 97 A4
A=,
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