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Effect of Cadmium on Cytokine Gene Expression
in a Human Monocytic Cell Line, THP-1
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Cadmium, a potent toxic metal, poses a serious environmental threat but the mecha-
nism of its toxicity remains unclear. Also, cadmium is a known immunotoxic agent in
animal studies and induces pathophysiological effects by modulating components of
immune system.

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-a mRNA was expressed
in both control and cadmium treated cells but not IL-6 and IL-18.

The mRNA levels of TNF-2 were examined during 24 hours culture period, at different
time points. The expression of TNF-a mRNA increased in both 0.01mM 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-« suggest that cadmium suppresses its pro-

duction at the transcription level.

Key Words : Cadmium, Cytokine, THP-1 cell
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FI=EL AAFNN Y APHA F2 Bt oy
g, =A9 tiriv iy, EY T g3ges
A3y <Al HA Fl=F FEE ¥2Ud(Rom,
1992; Zenz, 1994).

Fr=go o FAgee T Ee ofd mol
= g opls), AEA, A, EAlY B AFAl
ol WiZle] A% &4, 49, 71§, A 94
B, WE, A™, Au] o g3 2LEEeiA L,
gzl Fl=E-S TR ge FEEL ARNVE
fEANEL EFE 24942 4 U (Commission
of the European Communities, 1978). A%,
FAolv odE 2280 7 B =g E29
fele)2 2 (Friberg et al., 1985; Rosenstock and
Cullen, 1994 &dl AJARRA FI=ge =&F
€ A& 7t & 4 U

FIEES QI3 o ¢#R /o A8 7T
o] glem Ao} 22 o] AR EAFA] ¥
cuz QMM AEHW od PEE B JI=F
o 298A%dE AL 9v|@}H(Chowdhury and
Chandra, 1987).

Fl=g 34 84 FEe F2 Ay &3l F
gslo] HAdtm, s AdFes Yey
o, A5, 44, ¥ 71$4d w3, 4¥e 2
-2 ¥t} (Jones and Cherian, 1990; Zenz,
1994; Clayton and Clayton, 1995).

Ft=go] S ELclge AL FEAHIME
gekstAl 1anEzm ey (Koller, 1980; Loose,
1985; Borgman et al., 1986; Stacey, 1986;
Chowdhury et al., 1987; Schulte et al, 1994)
A AGAA o HF JELe Ao &HA YA &
(Malave and DeRuffino, 1984; Vredevoe et
al., 1985; Borgman et al,, 1986; Levy et al.,
1986; Palmer et al,, 1987; Hernandez et al.,

1991). Fr=ge] QA AAY HAo] FF ZAl
ME g4 Aol FAaHXH killer U] 7
Fol ZaE T 4u79 F4E AN e &
7t itke Bavt lvk(Stacey, 1986; Descotes,
1992; Daum, 1993).

EF FI=FS AAR AR B8-S
Ashshd AXYAE A7, Hx Bulg 7
2A713 AEY #3E FvMYe 2t g9
(Levy et al., 1986; Palmer et al., 1987;
Hernandez et al., 1991).

=gl E2e 4%, A2, 73t e AW
A AYHEE AFIAAY JAE F e
(Horiguchi et al., 1987; Lawrence and
Mccabe, 1995) AA|e] AHolA FAIEEER
ol3] fxw outTe] FA-& A8t (Ciffone et
al., 1989; Theocharis et al., 1991), °l&1g 2
de Flege] " EFE0] dNT FAAA A
Xo| 2 A8 Aojgte AL PAstn vk

a7 FYAAE YA E (hematopoietic
stem cells) 2 o} Fo|xH Gdll3e W EAQ]
cytokine® ®¥lste F8 AEY 3Jr}olt),
cytokine€ FAFolAY HAFAHQ] AHuEE<
g4d AAR g=iA der (Aggarwav and
Guttermun, 1990), 7I=§< WA 31 =3
A0 93] Wel AT AN E FE3n A3t
gxgdo) FHMEA Interleukin-18(el 3} IL-
189 Tumor necrotic factor-a(e1dt TNF-«)£]
BHE Ag sl AAPGA (transcription level) ol
A olge EHE AAgTn H3ndgH(Theo-
charis et al., 1994). E=% 7l=F2 A|¥o &4
=9 9L uAA gE =Y 0.1mM e
Interleukin-6 (13} IL-6) EH|& ZAAA|71H 1%
T ME IL-6 mRNA Edo] 7AHE Hidly
(Theocharis et al., 1994), A A X HAEHY
o} glen tlE cytokine EH|IE JF2 wA A
olgtx &t
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TNF-e& @87 A TN EHise A9aiE
A9 vz YA FFAT FAke}l YA oA
NEFEL HAE 323 9AE Z3t=( Beutler
and Cerami, 1989) thg A3 AHE 7
Ak E=F fEDe o7 &(shock)#H #HHA)
A, T 454 Ao} ok APelA Eulst
Z7tdezM oAz 24 AL fdsle @
A2A ZAEE £ Q7] WEe] HITo| /Aol FUt
H3n UG (Oliff et al., 1987).

IL-1& B& AEEdA A4HYG 53], 27y
SAM XA ®ol AAHM, AMUdlA 2712
2 EAskn, W ddFete 250 #ost
£t te BAAEEC & S 7es do
(Dinarello, 1988; Hamblin, 1989).

IL-6& T34 71%5% 717 E42A Fa ®3
A7t BAE, TAE, a8ln Ao 34 ¢
Zulgo] dxA 2ARALS e AeE A 3
o @7t gANErt FE BHAEIRRE &
o] feztgd FHAGEE s Aoz g A
}(Navarro et al, 1989; Akira et al., 1990).

AXFEe FEAYE 2dd AAe A7 F8
T AVAHE ATY & e Aoz:A, B AH
o5+ THP-1 AXe F4 ad74 HEyy
Qo a By Higd Ao SYpA Folio] Q
om vjek3t AGHAQ 7153 cytokines FH|E
F e 7l JenR 3t dyFA FI=Fe
FEe AR Asivtn A€

B Age 4949 AN sl=ge] Ze0AE
BEAYEEAH FEoA 7] 5 AT &
Y7 NEFA 2 Ao AEE AR Bd
F5¢} o) #AA BHo Fl=Fo| M 4TS
BAsiged, 34 9 = S A g A
Sl AEF2RE IL-18, IL-6 223 TNF-29
mRNAZHE ¥ig Az 7l=F = -
TNF-« mRNAZ3 9] ¥3lE 218190,

I. A2 % gy
1 MESF (212 T MESF)

dTATFeYo2RE BRUe APel vYT
MEFQ THP-1AEE 10% Fetal bovine serum
R penicillin (100IU/ml), streptomycin (100xg

/ml o] T84¥ RPMI1640¥1%< (GIBCO-BRL) &
o] g8t 5% CO., 36T A A wiFslart.

2 =BT AlZBljebEA -

2zt Alul %Al trypan blue dye exclusion ¥
o2 NZAEEE HFE AE HNEFE 0.5 x
10°%ell/mlo] H%2 3le] 2443t w3t & CdCL.
(Sigma Chemical Co) F€9¢] HF¥% 0.01-
0.1mMe] H=E jste] wjdsigic).

3 Mz 4EE -

F=® A2F 643, 24NN FI=F FEd
AEAz} el g F3 AvAstlA FAF F AR
#9< 33, hematocytometer chamber 2
trypan blue dye exclusion *}'3-& o] &3l Q&
Axs 2 AZEE SF3UT. 4 d8e 33
A yhE 2338y

4 SIHE0IZE DA

FI=g Al F 24703t v THP-1 AXE 94
Faale] APl B F 2.5% glutaraldehyde
£ (0. 1M phosphate buffer, pH7.4) 22 1-4¢
ol 2412 AngE st 0.1M phosphate
buffer® A& F 1% 0s0, &l 242t 13&
T 5 22 bufferdf o2 M3l A ethanol
o2 €433 propylene oxideZ A¥3 F
Luft(1961) o] 1% epoxyEHEEZ X slo
37col 124174, 60°Cell 48413 Bt A3l @F
T A EUF AEE | mFAR AlE F
toluidine blueE4-& AA|st] #Z F9 g A4

<, Sorvall MT-5000% ultramicrotome®
Dupont diamond knife® ¥33le] 394 (40-
60nm) 9} AL Jehlie 29EWE Aol grid
of XA H, Watson(1958) 2 Reynolds
(1963) ¥ ol 213 uranyl acetate®} lead acetate
2 o]F AAGM-E AAIste Hitachi H-6008 %
I AREn)Per A

5. RNA Z2l2f &4 :

Ultraspec™-1 RNA isolation system (Bio-
tecx, USA)& o]&3le] RNAE #elsidch &
W THP-1 AXFE 94Egsd =& of 5
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x 10° A1E%F Ultraspec™ RNA €94& 1ml ¥& &
o8] W pipettingst] &BAIHTE 4¢Ce 58 W
X% o8 Ultraspec™ RNA £9 1mlZ chloro-
form 1/10%9& WY& ¥ 1527 42 £ dg =&
4¢d) 1087 X3 F 12,000g904 15831 948
P}, FEoz ol AFdE 40-50% FERE
A8 5% ice cold isopropanole Hr}sted o
3} 20°cell 1413 o) HX1 et

12,000g, 15%, 4TolA ANEET & pelletS
Z HAAN AEE v YA ol & 5%
ethanol 5004 ¥ 12,000g, 15%, 4CHdA €
A 2Ed 3 439E el speed vaceE HY
t}, DEPC-treated water® RNAE Ea3 ot
spectrophotometer 260nmelA % RNA FE=F
28l g3t 20Col HAsPAA AL_-3kyTh

6. ATA-ZEEAME ¢

GeneAmp® RNA PCR kit(Perkin-Elmer
#2049 RNAE 94

Cetus, USA)E o]&3}d,
AbE A (reverse transcriptase) & ©]-83le] cDNA
£ A 918 9AAL(reverse transcription)
=]

ksS4l 1‘3]'39.‘7, a2 4R AES o] 8Ele F
‘?}Ei‘éﬂl & A BT
ARAAL k22 oligo dT(16mer) & AME-8t 204

R A *]iBEPii‘”ﬂ he-ER 242 RNA
2vg, 50mM KCl, 10mM Tris-HCl(pH 8.3),
5mM MgCl,, 1mM dATP, ImM dTTP, 1mM
dCTP, 1mM dGTP, 1U/# RNase inhibitor,
2.5U/mM MuLV reverse transcriptase, 2.5¢M
Qligo d(T) 16 primerc|™, ¥hg 22 42¢ 1A
7t 99C 5%, 5T SR drh
FHEAAHNE-L 10X reaction buffer(15mM

MgCl,, 500mM KCl, 100mM Tris-HCl pH 8.3)
549 10mM dNTPs(dATP, dCTP, dGTP %
dTTP) Z} 144, 304M IL-18, 116 Z18)3 TNF-«
9] sense -9} antisense(Table 1)& Ztz} 14

EdAe] AAANEAZ] cDNARHS &3 14 9}
2.5U Taq polymerase® ¥< ¥ F 254 HEE
ZHTE AVl 435 933 DNA thermal
cycler (Perkin Elmer GeneAmp PCR system
2000, USA) & AHE3le AlAslSith, PCR wHEolA
DNA denaturaion2 95C 1%, annealing2 56-
627 18, elongation® 72¢C 1§22 & 35
cyclesS AAIBIKTh

7. WIYE W RUA Wk £H -

FEZH PCRAME 10uE 9% agarose geld] A
719%% & ethidium bromide (5ug/ml) 8oz
GA5kal UV-transilluminator’idelA A& &
4% F, gel documentation system(Gel Doc
100, BioRad)olA #AA ¥ F=E wkgzgrao
2 23

8. EAXzl -

AZAES 2R e BT TEUNE FAE

i BzE% 4 JIEE 58 HTE t-test T A
HyEPom FAFEFe 5%E )

.44 A

THP-1 AMZFE 7}5—3— FEHEE AYF AZA
&S AR 2, A=F A F 6ARE vkl A
€ 7I=F w5 weE AX ALY ¥zke e
U 7IEF AE 24N FlME 0.1 mM o]l

Table 1, PCR (Polymerase chain reaction) Oligoprimers

Gene Sequence (5 -3') Size of products (bp)

IL-18 gense CCATGGCAGAAGTACCTGATTCTGCC 1124
antisense TTAGGAAGACACAAATTGCATGGT

IL-6 sense TCATGAACTCCTTCTCCACACTCTCC 641
antisense CTACATTTGCCGAAGAGCCCTCAG

TNF-a sense TCATGAGCACTGAAAGCATGATCCGG 704
antisense TCACAGGGCAATGATCCCAAAGTAGA
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N EYEE) FoldiA FAaF)(p0.05) (Fig. D).

Fl=g = Al wE AFE e W83} S
AFely] 918 Wright staing AA1¢ F 38dn)
Aoz #EAP A7 Fl=F AT 621 Fof AxF
He 7IEE 5ok #ASl] Tl=gE AR &
& BT vxgen, =g A 2403
ZFE 0.06mMeldolA FEHoE AEddy FE
7b vehda Ayt vehdr] AFglen ek
FEt SNETE AE Fe Wzt A vkt
oHFig. 2).

AAE A (TEM) &2 THP-1 X8 #23 2
3, Ft=ES AR gL FRURTdAANE AT
AZAY &7#ES F #2E F U2 (Fig. 3),
Fleg X 24 ALFE Sl 55 0.01mMolA
e AEAUC T3/t et rEZEet F3
| dolter (Fig. 4), 71=F ¥% 0. ImMelA
e due] 430 FFHL, AXdWe FE7}
7kl e nEEERole] FHo] gloAle ¥
< #2E 4 AAT(Fig. 5).

FlegA e 2T FAUET AlelolM9] cytokine

[*]

FAA 48 E AN A B A TNF-a=
o7 i wgE ey IL-18, IL-6v wEEA) &

2.0 [hour ]
——e
X .0
<
o 8
o
®
(¢}
®
- 2
@
0.0

T T T T T 3
control 0,01 0.05 01 0.26 0.5 14

Cadmium chloride concentration(mM)

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.lmM cadmium
treated cells for 24 hours.
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At (Table 2). Fig. 5% JAATHFEALNEY F
ENER AVGEE AAS ARleE B AYd) AL
43 3572 cytokine 2J9] RNAS intactness®t
FEe F=E FolE & e GAPDHE o] 4
A%t FIEE w50 WE TNF-« mRNA &3
o] W3l Aert FAdzee HE =g A 64
Zh 24N3F F AoV} whow, ArdEE AAF
agarose gele gel documentation system$ o]
3l TNF-« mRNA 23 A58 333 49 7l=F
S57F Z7Hel weh AR W) ok Holzl ¢
gtoi} 0.0lmM 3 0.1 mMelA BF F7Fs 3,

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

cytokine control Cd-treated
IL-18 - -
IL-6 - -
TNF-a + +

+/-  indicate the expression of cytokine or not

AIZe] At wel dgke Fk=EAE F 647
H3] 24A17te) A TNF-a f37 &@o] Aoz
Haee Age 23 (Fig. 6, 7).

V. #

B Ad4e Az Gl EFQ] THP-1-& o83}
d Fl=Fe A9E4L #FstuA 4t A=F
9 %o wE AZYELY FyuH e FA)
3, A= Az 2 F4 dz2oA IL-16,
TNF-e 123 IL-6 mRNA #3455 ¥ zalgd
1, 71289 ¥Eo] wE TNF-« mRNA 2¥e
m3E 2A,

F=go] AEEAd 3 A749E AWRy 7}
ZF 57t 0.1mM o)3tllde AE YEgo] 7
AR B3 4T Fole AE YEFo] Fols)
Zagckn st (Funkhauser et al., 1994).
Fr=g AE F 6A7te] AHYE de, N=E 5=
LOmM7HR] MEAQE g H3lE Holx ¥k,
FIeEAE 2422 FME Fl=F F=7F 0.08

% Fig, 3. The control THP-] cell.
The nucleus and intracy-
toplasmic organelles are
well preserved (TEM,
x13, 600).



SR

" Fig, 4, The THP-1 cell after

treatment of 0.01mM
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).



- 26h— o
C 001 00501 N

I—-——6h—— 1
M C 001005 0.1

mM7IA & AEAESNA & HEE HolA] gste.
U 0.1 mM ¥=2 Jeg fETdaes AxyE
o] FosA FAasHo yEsdth o3 Funk-
hauser et al. 1994) 0] 7l=& X% 0. 1mM A7
Z 2417t vl A Q¥R AT A Eo] YEEo| F
o5 Aagvle AT Buek YR)3id,
Fl=Fo 2 Qg BEAL Q7Y FEE =R
oA F= 4l A &4l dejdtin IA
1o}t Simon et al. (1947) 8+ Jacobs et al.
(1956) 9] |+ Bael 94, Ft=Ho|e] AT
Ay Ajsle] B84 FE54 @ (metal pro-
teinates) & M3 € 44 v 23] = (sulfhydryl
group) & st F=e| WIE ZYsie fil=
& ZaANA 528489 A E 2wk o
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== GAPDH

Fig, 6, Electrophoretic analysis

of reverse transcription
PCR amplification prod-
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.
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Fig, 7. Semiquantitative analysis of TNF-a
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Aol g Foleior £4e] WHE AAY
27} 9,

R (1993) 8 =B Wajd] Basl] Azt
AnAA 27 BRY A7 wao) ok, A &

el Z7Vele AEAY v HEs 2Yde.

7194 Wt dojva, F)ele e w&3 Al
zuke] A7l ZElEHE HZlEgAd Wt deojd
oz ek £, 2FEe] Ft=gol AL =%
g AL A Aad AEe £goz 3 His
gigel £7h9l nEEcgole] F3o] FE W
2 424 glen, vlEE=zolrl G o =A
U FxgEe, nEEsel $Ao] FHE 94X
A Sz 71d AAdze] A dojvm, FF
Z2 9lute] w3yt #EEE Rust o} (Nishi-
zumi , 1972). AIE °uAe FH FFYL vE
Frglolz dHA o mZ ol nEg ol
Wl oz N¥rey e 2Ydn {3
g & # vk

2 dgdMe #8nE Jl=F X8 2447
F 0.06mMeol/dol A FEHom Axzy Fx7t
A3 A8t dehdr] Ao, AxEEA
o2 7A7F Ax, JI=F 0.0lmM A ov]
AEA Yole T3k Yehva, ngZcee}l £33
o] Yehgen, N=EFE 0 1lmMolxE Hue
ANz &y vlEZ=gole Mol AMHE
Y AxE 93 Axde Azt F=EA o] F
A 2HE BYo2H =8 0.01lmM o]3l
Al THP-1 MEEA4L ofETEAARTHE FAL
o 9% Aoz Az, YR o}EZEA A Z
71 W3]l Q42 e] &9 el Wit 5o 473
of ¥ A9 Ay Jeluki, Azzouzi et al. (1994)
2 QI T-HEFAA FI=FL AEEoMeE ofE
EBEA A (apoptosis) B dodledl, 4uMeolgollA
X ZEA AT} FVElo], 8-10uMAA Huirt H
3, FFEE b 506Me) R W AEAALE
o7tn HAsPeBg, JI=F 0, 0lmMe}dte]
FEONE o}EZEA Lo o AEALY] THsAE
HoAFEe Ao Alsdr), oy § FI=ge ofxX
EAlx B AAdA Aeze Jl=ge] =29
T @Fxayl &due Jde] shuE 4" o
A 25 Jl=Fod Q8 FUHE olETEAA
o g 977t Bag Row Ayztdr),

7le el WY B389 42, Jl=F HyeH
A ZF Alolo]A 2] cytokine F-AAL W& =
AR A3, 2 dYdAMe TNF-¢ mRNAE 4T
RE gEERoy 1L-18, IL-6 mRNAE 93y
A ekskrt,

IL-18, 1L-69] 7% LPS(lipopolysaccharide)
Y4 PHA ({phytohemagglutinin) Z& FAMELEH
=80 o8 AFHAE o DTN EH)7L F
THE Aoy, 7l=F°] °l& cytokined] #FHA}
o] IdT BHE FAAZIY%E B3 (Funkhau-
ser, 1994; Theocharis, 1994)7} gler}, & A3
AM IL-18, IL-6°] F&EA &L AL, ATl
€ dddA #EF7]) WELE FHED wEA
HoE2 FAMHEE FEEACY dFuHedH A
TNF-o¥ olue}, IL-18, IL-6°) thgh Fl=F2] %3
g AAY ¢ US Ao JUHEE, FF o]
i@ a7 gasich

Azt BT MEFA LHHE cytokine F
TNF-« mRNAS JI=§ %o ul& wale) W3l
g Yolry] 93kl A 49, J=F Fxd o
£ TNF-« mRNA #del a3 =s} A4z
o Blg] Fl=g Ag] F 6A1ZE, 24A]7tellA] Zo]7}
won, AZNYEE HAAF agarose geld gel

- documentation system< ©] €3 TNF-«

mRNA &8 A=E P[22 243 A9, 7}
=F FE/F 57Kl wEl 4R s e B
olA gstort, JI=F ¥E= 0.01lmM3} 0. ImMe]
A B gz BlE FrkEo] Jehed, Azt
o] Zxpgoll whel 6AIZtol BlE] 24A]7keA TNF-«
A Fddo] it e g BEHY 5 At o
% e Adge St=go] AsEdMde AFEAE
Uelditke B3 (Theocharis et al., 1994)& &
u, 0. 1lmMol3le] AFEdAE Ft=Fo] oA Krc)
£ TNF-¢ mRNA9] 28 & AFsles 592 A4
Ho, Fl=ge s=9 ZR2AINe] FHEe] uhet
Ao AAEgo] gAHo] TNF-« mRNAZ#0]
dAHE Aoz PAdr. 23y B dFdye
AIZPE R A1 24A71RHE S P W Eoll AlzE
W 2l B el didt dgo] Agde] B 4
UE Ao YzHry,

T3 1= F= 0.05mM ¥oA TNF-«
mRNAZH H2F FZos Zade) Usd e
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B dYoze B3t 49| oz, gel
documentation system& ©]4% mRNA9 w3
ZFA BAbHe AubAQ d4S #3Y F U
B 38¥ wxo /dez d9splde At
AE Aoz AAdd, aEE ¥ AFdME
Hw# AEsA fAAe] 4E I=E EHE F
A W& o) EsoF € Aoz YyFgdn.

ole] Ag 8% JI=FL QUT AXF
Q1 THP-1¢] i3] AXE4< Jelde, 0.01lmM
ol REEAANE HAE doFA AFEAE do
719, TNF-« mRNA 2#8& 7l=§ A3t
me dAEE A3 e A2 AgE.

3% Fl=go2 fuHe ofEXZEA 20 %
A EA}(cell death)oll ti@ A< cytokine f%
FulEde FAF dUYFTHEFANY F=F0
IL-18¢ IL-6 59 cytokine mRNAS &de] 7|
e 9L va #Fde 49, 292 F=FY
Wy EAoAM Y cytokined] Az Lo hF A+
7} o] Foj Aokt R g Addrt

V.2 <

£ Ad¥dMe At @873 (THP-1) AZFE
10% FBS7} 3-#¥ RPMI1640 g o] &3
71=E-E AE2EE 0. 1mMe] HEE Artstn Y
& F, Jl=ge] 4T AEF(THP-1)] g Al
EEAYL ARAEZH FT=EA T AXTAA
cytokine?d] #dA ¥¥ {FE H|mIAL, Ft=
9 ¥5d] ©& TNF-« mRNA €8 Fxze] ©
e AR

QUTF AEE FI=F FEEE ASS F WIS
A Fl=ge] NESHOR NZYEF % AFEA
EEL 6AT Fole FI=F Fxd @Al ¥
7F fied, 2443t Felle 0. 1mM o] e] Fxe]
A FesA A2 (p<0.05). RNAE #88 o
AN FRES QANES AN 2 FEAEE A
7198 Adx ST AXe FYANETH =
A AET ZFA TNF-« mRNA 43& &
g 4 et IL-69 IL-18e Hd=A Fstch
TNF-¢2] mRNA %3 3=& va 38 43
=R FE7t F7HE] det 4R HRdE B
oAl geyt =% F% 0.0lmM% 0.1mM

dA tt& FIHERNR, FH=E APAREe] F7H
uhe} 6AIZEe] W3] 244]Ztel4 TNF-« mRNA &
ol Fade A& ¢ 7 UM

o13e] g AvWEY Jl=§L THP-1 AEF
dlA TNEF-« mRNAS] 2&#E& Aj3te] At wet
Ak E7t ew, BT FHA A 5o
Ae A2 Y€,

* o] =E& 98 =4 ABdga ot
g Estmde MRlE, AEd, 9er] A8dA
FHA=gEY
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