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The effect of oleoylethanolamide on the expression of cytokines in

lipopolysaccharide induced THP- cells
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Abstract: Purpose To investigate the effect of oleyletheanolamide ( OEA) on the expression of
proinflammatory cytokines TNF-o« ILH B and IL-6 in lipopolysaccharide( LPS) induced THP cells and
its mechanism. Methods THP- cells were pretreated with different concentrations of OEA( 10 20 40
pmol /L) or fenofibrate( 100 wmol /L) for 1 h before stimulated with 1 pg/mL LPS for another 6 h or 24
h. The expression of cytokines was detected by RT-PCR Real-time PCR and Cell Enzyme linked immu-—
nosorbent assay. Real-ime PCR and western blot were performed to measure the expression of PPAR-a
and Toll like receptor 4( TLR4) in mRNA and protein levels. Results OEA inhibited the expression of
LPS induced TNF-« ILH4B IL-6 at mRNA and protein levels and markedly up-regulated PPAR-o as well
as inhibited the expression of TLR4 in the LPS induced THP- cells. Conclusion OEA could inhibited
the inflammation of monocytes response to the stimulation of LPS which may be related to the activation of
PPAR-o and down-regulation of the expression of TLR4.
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PPAR-« AS 1.3 RT-PCR PCR
1x10° /mL THP4 6
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OEA ( LPS) wmol /L 1h 1 pg/mL LPS
o 6 h Trizol RNA
1 RNA 1 pg
1.1 0.5 pg PCR
OEA. N LPS(0111: B4) PCR
Sigma ; Hyclone : RPMI 194 °C 2 min
1640 GIBCO ; Trizol Invitro— 94 C 30 s 60 C 40 s 72 C 1 min 31
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1 RT-PCR  Real-time PCR
Tab.1 Primer sequence used for RTPCR and Real+ime PCR analysis

/bp
TNFa 5’-CAGCAAGGGACAGCAGAGG3” NM_000594.2 124
5°-AGTATGTGAGAGGAAGAGAACC3-
IL4B 5" TGATGGCTTATTACAGTGGCAATG3" NM_000576. 2 139
5"-GTAGTGGTGGTCGGAGATTCG3~
IL-6 5" TGATGAGGAACAAGCCAGAG-3~ NM_000600. 3 238
5’ ATGCTACATTTGCCAAAGAG3”
PPARa 5" AATCCATCGGCGAGGATAG3” NM_001001928.2 288
5°-CCAGCTTGAGTCGAATCGTT3"
TLR4 5 ITGAGCAGGTCTAGGGTGATTGAACS3” NM_138554.3 143
5" ATGCGGACACACACACTTTCAAATA3-
GAPDH 5 -TGGTGAAGACGCCAGTGGA-3" NM_002046. 3 137

5’-GCACCGTCAAGGCTGAGAAC3”
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1.4 o
TNF-a IL4 B IL-6 1.6
(x +5) Prism 4 for
o 12 5x10°  / Windows ( GraphPad Softwarelnc USA)
mL. OEA( 10 20 40 pmol/L) 100
pmol /L 1h 1 pg/mL LPS q o
24 h 11 580 r/min 15 min 2
o 2.1 OEA TNF-o.IL4B.IL-6 mRNA
1.5 RT-PCR PCR
OEA( 10 20 40 OEA LIPS THP-4 TNF-a IL4 3. IL-
wmol /L) 100 pmol/L 1h 1 6 mRNA o THPA
wg/mL LPS 24 h LPS 6 h TNF-e IL4B.1L-6
30 min 11 580 r/min 15 min (P<0.001) OEA
Bradford « SDS-PAGE THP4
30 pg (P <0.05) 2 1A, 10 20
PVDF 5% 1h 40 wmol/L OEA  IL-6
1:1 000 PPAR-« LPS 42.14% 48.86%
1:500 TLR4 4 C 66.50% . 40 pmol/L. OEA  LPS IL4p
1:5 000 IL-6 100 pmol /L
37 C 1 h ECL Kodak TNF-« 46.49% 100 pmol /L
[S4000R o B-actin 20.17%
2 OEA THP4 TNF-o+ ILH B~ IL-6 mRNA (n=3 x=s)
Tab.2 Effects of OEA on mRNA expression of TNF-o IL-A B and IL-6 in THP cells(n =3 x +5)
mRNA ! %
/( pmol /1) TNF-a IL4B IL-6
- 5.34£3.12° 0.13 £0.05° 0.51 +0.82°
LPS - 100 100 100
LPS + OEA 10 75.50 £9.53' 84.21 +5.23' 58.07 +4.82°
20 71.28 +6. 82 71.03 +17.26° 51.39 +1.63°
40 55.99 +14.23° 60.11 +9.02° 33.84 +6.30°
LPS + 100 80.91 +6.50' 77.74 +7.07" 30.43 £3.96°
LPS :'P<0.05 2P <0.01 *P <0.001
'P<0.05 2P <0.01 *P<0.001 vs LPS group
2.2 OEA TNF-o.IL4B.IL-6 o
PCR LPS 2.3 OEA LPS THP4 PPAR-a
TNF-o.IL4B.IL-6 . OEA
LPS 6 h  THP4 PPAR-«
3. L4 IL-6 mRNA OEA
TNF-o o 10 20 40 pmol/L PPAR-e« mRNA 4 1B,
OEA 100 pmol/L IL4B 10 20 40 wmol/L OEA PPAR-« LPS
42.22% 53.30% 62.67% 72.41% . IL- 1.18 1.37 1.54 . Western blot
6 33. 21% 64. 43% 82. 37% LPS 24 h  PPAR-a
74.44% OEA PCR o OEA
o 40 wmol/L OEA 100 pmol/L LPS THP4 PPAR-« o
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3 OEA THP4 TNF-o IL4B-IL-6 (n=4 x+s)
Tab.3 Effects of OEA on protein expression of TNF-o IL-B and IL-6 in THP cells(n =4 x £s)
! %
/( wmol /L) TNF-« [1=] IL-6
- 21.6 £2.9°
LPS - 988.2 +36.8 784.6 +245. 4 593.2 +89.7
LPS + OEA 10 847.4 +73.9 453.9 £79.7° 396.2 +130. 4>
20 776.5 +100. 8' 349.6 +57.7° 211.0 +34.1°
40 602.9 +210.7° 292.9 +82.4° 104.6 +53.1°
LPS + 100 707.8 +93.9° 216.5 +51.5° 151.6 +62.4°
LPS 1P <0.05 2P <0.01 *P<0.001
'P<0.05 2P <0.01 *P<0.001 vs LPS group
1 2 3 4 5 6 4 OEA THP4 PPAR-« TLR4 mRNA
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Fig. 1 Effects of OEA on mRNA expression of TNF-o IL4B

IL-6( A) on protein expression of PPAR-oa( B) and on protein

expression of TLR4( C) in LPS induced THP- cells
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Tab.4  Effects of OEA on mRNA expression of PPAR-o and
TLR4 in THPH cells(n=3 x +3s)

mRNA / %
/(umol/L)  PPAR-a TLR4
- 137.7 £7.3*  58.68 +28. 36
LPS - 100 100
LPS + OFA 10 118.0+21.2" 84.41+1.40
20 137.8£19.7' 59.22 +3.20°
40  154.2+8.7° 58.47 £5.60°
LPS + 100 144.5+4.2> 54.72 £5.51°
LPS :'P<0.05 2P <0.01
'P<0.05 2P <0.01 vs LPS group
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