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Effects of Peroxisome Proliferator-Activated Receptor-y
on the Production of Tumor Necrosis Factor-a in Stim-
ulated Human Monocoytes

Background: We evaluated the effects of peroxisome proliferator-activated
receptor-y (PPAR-y) on the production of tumor necrosis factor-a (TNF-q) and
expression of nuclear factor-«B (NF-«B) in stimulated THP-1 cells, a human
monocyte cell line.

Materials and Methods: We evaluated the cytotoxic effect of 15-Deoxy-A""*-
prostaglandin J, (15d-PGJ,), one of natural PPAR-y ligands, using commercial cell
proliferation assay. Cells were pretreated with 15d-PGJ, and then stimulated with
lipopolysaccharide (LPS) or lipoteichoic acid (LTA). The amount of TNF-¢ was
measured by using commercial ELISA method. NF-xB activation was evaluated by
Western blot analysis.

Results: 15d-PGJ, showed dose-dependent cytotoxic effect on the tested
cells after 4 hr of treatment. Stimulation of cells by LPS or LTA induced TNF-«
production. TNF-a production was markedly decreased in the cells pretreated
with 15d-PGJ,compared to cells treated only with LPS or LTA in a dose-dependent
manner. Pretreatment of 15d-PGJ, reduced LPS or LTA induced NF-«B expression in
the nuclear extracts of THP-1 cells.

Conclusion: 15d-PCJ, pretreatment decreased TNF-a production from the THP-1
cells stimulated by LPS or LTA, and this assumed to be associated with inhibition of
NF-«B activation.

Key Words : Peroxisome proliferator-activated receptor-y (PPAR-y), Tumor necrosis
factor (TNF)-o, Nuclear factor-«B (NF-«B)
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HEFoAe] HFAEL] S 2 peroxisome proliferator-
activated receptors (PPARs)®] F-7}%] 11 QJt}H2]. PPARs= 5§
A2 F2 A 9 G tjAkete] #edo] Frsux] A oAl B e
2 o] Fa3 X7 tide 2 A2 viZsiarH3, 4], =3 T o
= A3k 71 A3k 5o A= PPARsS] ggto] prdol] ule} thekst
AgS oz S AET 2 T8 A At i TSkl ok
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PPARsE= W= 329} & 5ho] whe} PPAR-«, PPAR-y, PPAR-(
/681 Al 7HA] o} (subtype) & 2 Tt} PPAR-a+= I3, 4
Az, AFAAAE, SATAE, FAEZ FollA] L= A}
FYLEE AL L A4t Abslel] F48¢ 98-S @git) PPAR-

= F2 Ao Exshu delAdsE, A M3, 3] Payer’s
patch®} 22 HIA| Lo A = EEA =1 PPAR-y2] &8} = Al E71R]
(cytokine) B AZ ¥H&-7} aH w7 &) #1] 7ha 9 A M| 29
M| EAPEAHapoptosis) 58 F230 24 AEdTA] TEE= AYA|
M 13-y} FhgdAdo] ITH(3, 7, 8]. PPARs= Bl 9] AH(ligand) 2F2] At
of &Jaf) DAdstE]m o|x} MHEA Flo] EAFAA e HAS A =
Agko 2 HAREg-S A 3TH 3], PPARs ] v 9|2k = WS8R =
ot Ex sl Xt gAMER dEA] Qo @A) G XS A=A
8-5}+= thiazolidinedione AG 2] kAl (troglitazone) 2}, 15-Deoxy-
A -prostaglandin], (15d-PGJ,)= PPAR-y ®j A= &=} %
A Aol = AFE-H 1 QT

FOjSIA R PPAR- o] thek 177} 2] o]%014] 7 910
S, Bt AR S A AL A Al 54
| cH3 A2 =] 9lom S dEo] B aud
AAFE-L AHEFA PPAR-yY &7} mix &= B Hwkg
< 73] 913l 15d-PG),E IZE S| 2o x| x]5te] 443}
H PPAR-y7} H|3ES] A AliFe] Al AR =0 & 218k tumor
necrosis factor (TNF)-a A4F 2 nuclear factor-«B (NF-«B) 243
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1. Al

15d-PGJ,+= Calbiochem (San Diego, CA, USA)Z5-E 4%
3kl 2 dimethyl sulfoxide (DMSO)e] 3]43}te] A-gataith
Lipopolysaccharide (LPS; Escherichia coli 0111:B4)<} lipoteichoic
acid (LTA; Streptococcus faecalis)+<= Sigma (St. Louis, MO, USA)el|
A 318101 37 %50l %4 AL 8319

2. THP—1 MZ F

At A EFQ THP-1 Al =4 2523 (KCLB,
A&l A T3k 10% FBS (vol/vol), penicillin (100 U/mL),
streptomycin (100 zg/mL)°] Z7}He RPMI1640 Bij=]el| A 37T, 5%
CO,2| 271 0 7 wjekslgich

3 M= MEE =

15d-PGJ,7} A& Al 329 v 2]= 48EL- Cell Proliferation Reagent
WST-1 (Roche, Mannheim, Germany)-2 ©]-&3}o] SA3}3ic}
THP-1 A ZZ 1x10* cells/100 uL/wello] H =2 96 well ¥j%F FA]
o] 253} 15d-PGJ,E H(0, 10, 30, 50, 100 uM)Z X =]3F &
37°C, 5% CO,9| 2004 wjekshaA 0, 2, 4, 6, 154K Al
55 =AU A A vl 3 10 119 Cell Proliferation
Reagent WST-1 Alef-2- %75} 4417 5-<F v Q¥ 3 T ELISA Reader
(SPECTRAmMax250, Molecular Devices, Sunnyvale, CA, USA)Z

440 nme] &3 ol A =431

4, TNF—a MAHgF £H

15d-PGJ,Z 1x10° cells/mL THP-1 A|Zdl] HA X3k F 47 5
o+ 37T, 5% CO,0lA B3It PBSE A& A3 F 100 ng/
mL9] LPS B 1 ug/mL &] LTAZ A|30)| H7}ate] 4417 <t 24
oI vhE § A2 AE A5 AFATA] 80T Bt
SFACE WhE - AE S HE do] -80TollA HaskGIaL TNF-
a A2 ELISA kit (Endogen, Rockford, IL, USA)E ©]-8-3}4]
743kt 29FslA 50 pLe] HAE 96 well vl HAl] €& &
biotinylated antibody reagentE 7}s}o] 2204 v FsI L, Al
2 & streptavidin-HRPE 7}Fste] 304 vieFstslrt 2L - 100 4L
9] 3,3'5,5~- tetramethylbenzidine (TMB) substrated solution2- 3
7}¥&ke] WES-A1713, 308 F stop solution @ 2 1§38 AX AT
ELISAReaderE ©]-8-5}] 450 nm2] F-4 =0l A ST

5. 8 9l MZH =&

7x10° cells/mL THP-1 A|3¢]] 15d-PGJ,E A X|3}o] 477 5
QF 37T, 5% CO, Z70 A vi%F F PBSE A&}l LPS B+ LTA
222 Bt MEE AF3HATE Al AlF $- 1,500 X g ¢4 10
B 5ok 94 B8 ¥ 160 uL buffer A (10 mM HEPES [N-(2-
hydroxyethyl)piperazine-N-(2-ethanesulfonic acid) hemisodium
salt], pH 7.9, 10 mM KCI, 0.1 mM EDTA [ethylenediamine
tetraacetic acid]l, 0.1 mM EGTA [ethylene glycol-bis(2-
aminoethylether)-N N N’ N’-tertraacetic acid], 1 mM DTT
[dithiothreitol], 0.5 mM PMSF [phenylmethylsulfonyl fluoride]
£ A7Fstal deollA 154 &1t mjeFstod AlxE &3 AFTE 2.5%
9] 4-nonylphenolpolyethylenglycol (Nonidet P-40, Roche
Diagnostics, Indianapolis, IN, USA) 40 xLE 7}kl 10%3F 43
2 512,000 X g2 5% 5 A Eelgte] MZH FEEA 45

S 7381 -80Tel] BaslAt) Foll= pelletd] 40 pL.2] buffer
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C (20 mM HEPES, pH 7.9, 04 M NaCl, 1 mM EDTA, 1 mM DTT, 1
mM PMSF)E 3718le 4CellA] 2083 41512 12,000 X goll A 5
AN Y F AL AFEE AT AS AFAIZA -80TAA] B
A3kt &% Pl =S MicroBCA™ protein assay reagent kit
(Pierce, Rockford, IL, USA) & A}-&&}o] A&kt

6. NF—B &35t =X

AL AA S-S 2 %o = 10% SDS-polyacrylamide gel
Aol A 71995 391t} Nitrocellulose membrane (Bio-Rad
Laboratories, Hercules, CA)ell AAE &1 F 5% A7 7t
# TBST (10 mM Tris-Cl [pH 8.0], 150 mM NaCl, 0.05% Tween
20)2 membrane<S ZFA3lal AlF S £ 1:5002.2 3]41% rabbit
polyclonal anti-NF-«B p65 antibody (Cell Signaling Technology,
Danvers, MA, USA)7} E0]Ql= TBSTAA] 4ColA] 15A)17F B9
wleksl Tl Membrane A& 3 1:1,0000.2 349 horseradish
peroxidase conjugated anti-rabbit immunoglobulin G (Zymed
Laboratories, San Francisco, CA, USA)7} E90])+& TBSTO
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Figure 1. Effects of different concentrations of 15d-PGJ, on the cell viability in
THP-1 cells (1x10. Cell viability was assessed by WST-1 assay as described in
the Materials and Methods section. Data are expressed as inhibition percentage
compared to the untreated cells.
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1. 15d—PGJ,7t THP—1M|Z 2| M=o O|X|= H&t

WST-1 assay kit ©]-8-3}0] 15d-PGJ,7} THP-1 A|£2] AZEAd|
W2 FEFE SABST 10 4 M F5E9] 15d-PGJ, 5 A 2st5ls ol 4
AR A2 A ko] gilem, 30 pM9] = A1= 4A13T
FH, 50 uMO] S0l A= 2A1KHH Al AEo] 54 8] ZHAEt it
(Fig. 1). 0] & BT & 0] 50 23201, 1,10 xM2] FEE 0] 83} 7
RE A=t

2. 15d—PGJ27} THP—1 MIZ2| TNF—a A0l O|X|= H&k

LPS B2 LTAS] =] o)l THP-1 Al|3Zo| A 2] TNF-a A34to] &
28] Z7V8FATHLPS tha- 10.2+1.8 pg/mL, LPS A2+ 10917+
22.3 pg/mL; LTA 3t 13.7+1.7 pg/mL, LTA XX 520.6+43.6
pg/mL, Fig. 2). 15d-PGJ,E A A]F TNF-a2] A4k 15d-PGJ,%]
ew ojEA o 2 714 0.1 uM, 1 M, 10 M 559 15d-PG, &
237y A X}l LPSE A3 749~ TNF-a+= LPSERF RF=31 A&
X E] TNF-a A4k} vlas) 22} 8%, 15%, 40% 7H4-8F3d AL (Fig.
2A), LTAR AF=3F Z4-$-% ZF2) 14%, 28%, 48% 7+A~3F3]tHFig, 2B).

3. 15d—PGJ,7} THP—1 M|Z 2| NF—«B2| &Mof| O|x|= H&t
15d-PGJLell &J3 TNF-a A3AHe] W37t NF-«B €/dste} ¥A|7}
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Figure 2. Effects of 15d-PGJ, on TNF-a production in THP-1 cells. TNF-a production of THP-1 cells were detected by
ELISA method. Cells (1x10° cells) were stimulated with LPS (100 ng/mL) (A) or LTA (1 pg/mL) (B) for 4 hr. 15d-PGJ2
was added 4 hr before stimulation. Con, control; LPS, lipopolysaccharide; LTA; lipoteichoic acid (*P<0.001 compared
with control; °P<0.05, °P<0.001 compared with LPS or LTA stimulated cells).
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Figure 3. Effects of 15d-PGJ, on NF-«B activity in THP-1 cells. Activity of NF-
kB in nuclear extracts of THP-1 cells were detected by Western blot analysis.
Cells (7x10° cells) were stimulated with LPS (100 ng/mL) (A) or LTA (1 pg/mL)
(B) for 2 hr. 15d-PGJ, was added 4 hr before stimulation. Con, control; LPS,
lipopolysaccharide; LTA; lipoteichoic acid; GAPDH, glyceraldehydes-3-phsphate
dehydrogenase.

PEAZ olr 7] Y5 NF-«xBe SAHES ZA33ch LPS ==
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