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The Effect of Melatonin on the Release of TNF-a and
the Activity of NF-kB Elicited by ox-LDL
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Abstract ; Objective To explore the effect of melatonin on the release of tumor necrosis factor-a. (TNF-a) and the ac-
tivity of nuclear factor-k B( NF-«kB) elicited by oxidized low-density lipoprotein( ox-LDL). Methods RAW264.7 macro-
phage were treated with ox-LDL alone or accompanied with different concentrations of melatonin,the level of TNF-a in cell
culture supernatants was measured by ELISA | the level of nuclear pool of p65/NF-kB protein was examined by Western blot
for NF-kB nuclear translocation analysis,and the DNA binding activity of NF-kB was determined by EMSA.  Results
Melatonin inhibits the TNF-a release induced by ox-LDL, and melatonin also inhibits NF-kB translocation and DNA binding

activity.  Conclusions The effect of melatonin blocked the release of the TNF-a was related to inhibiting the NF-«xB

pathway.
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FAE PR ARSI W EE MT X ox-LDL i &
(A . Ie 241 6 Jirk 93 PR B PR F- o (tumor necrosis factor,
TNF-c0) 7 00 A8 20 HALR] , D9 MT R T
Bk FERE PR I B TR B A S AR A

1 #MEE &
1.1 EERF

MT(Sigma 22 ) ) ; DMEM 53535 ( Gibeo A ] ) 5
fF 1% (Hyclone 22 7] ) ; TNF-o ELISA 335 &
(R&D A7) s 4% F A 32307 & \BCA 1L H
E I & (o RAEWH ARSI ; p65/NF-B
LK (Cell Signaling Technology 72 ] ) ; 3% 5H 20 ifd 12
Bl ( proliferating cell nuclear antigen, PCNA) BTN
(Cell Signaling Technology 7y ®]); EMSA iR 7 &
(Pierce 23]  Hg i3 itk 0 5l = = o3t
1.2 BEEANMSE . |SEUBIHREE

i NI 0 A8 B T e ity o 56 P
OVERI AR AR & A, BG 20 FH 10 umol/L Cu-
SO, A AL A ox-LDL,4°C LT,
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RAW 264. 7 Zijitd h/N BOR JR Y R 20 2%, T
A ER B EE R R B A A S A
ST, F DMEM 55 32 56 (5 10% A 4+ 1L
7,100 U/mL HEZM 100 U/mL #5HR) T 95%
0,.5% CO, 37T°C &M TEREEFR, ALFRZH ALY MT
We S Tamura 5 RIEM L, BHAEK E 85%
LA RSB HIME SR S 21 . (1) XFHRZH 5 (2)50 mg/L
ox-LDL ZbFH 2 h 4H; (3)50 mg/L ox-LDL + 1 nmol/L
MT ZbEE 2 h 2 (4)50 mg/L ox-LDL +1 pmol/L
MT 4b¥H 2 h 20 (5)50 mg/L ox-LDL + 10 pmol/L
MT Ab¥E 2 h &1,
1.4 FEBEX SR IR BHMER M TNF-o 7K F

Fiz B it 5 0 92 W B 52 (enzyme-linked immu-
nosorbent assay , ELISA ) 171 & 15 B I % RAW264. 7
20 A T TNF-o0 FVREE
1.5 SEBENTEMEN p65/NF-«B BI#%F i

i AN A B A B ) G 1 B B IS 2H 40 i
BN M BCA LT ERFER, B30 ng HH
HEAT 1090 72 14 5 TN 9 Tk i B IS L TK i, L B B 2
PVDF i I, 2% 2R 1Ly A& A=W E A 2 h, iInA
p65/NF-kB L4 (1: 1 000)4°C % & i 7%, TBST ¥k
T, PR i S b i T B TG = R F
2 h, TBST Pefst, 355 B ECL 57 &5 = ok .
LI PCNA fEZEH NS,

1.6 R E KT 2 43 4 ( electrophoretic mobility
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70% ~80% W}, 45 U4 L A% £ 11, BCA ¥4 & 2 1
iR E - 10CIR R . RIIAEY R 3 wbr
0¥ NF-kB %41 (5" - AGT TGA GGG GAC TTT
CCC AGG € -3',3" =TCA ACT CCC CTG AAA GGG
TCC G -5") ( L A9 TG BRA w4 ) #
FIRRic o W 20 A% 1 IR T A8 R AR i DUsE (2 )7
9:94°C 5 min, BWIKE £%EH) ,12% PAGE Bk
B5IR KRR, W R A 2%, - 20°C PR AF &, R T
Pierce /A F] EMSA A7 & #AE R 7317 .
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&

WK 1 BT 7% : RAW264. 7 40 il 25 50 mg/L ox-
LDL 4b#H 2 h J& , A 35 % 1 W Y TNF-o R
Hahn, SRR LA 2E F oA W (P <0.05) 1
ox-LDL + A[EIHEE (1 nmol/L .1 pg/mlL 10 pwmol/
L)Y MT Zb38 2 h J5, TNF-o W& 0 B R %, 5 ox-
LDL #H 22 R B EPE(P <0.05)
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1: X B0 ;2 ox-LDL #41;3: ox-LDL + 1 nmol/L MT £ ;4 ox-LDL
+1 wmol/L MT 4;5: 0x-LDL + 10 wmol/L MT £H. 5%+ B4 [t
i ,a:P <0.05;5 ox-LDL 4 H.#,b. P <0.05

2.2 HBEENZETF «B/p65 %I AIRY RN
WA 2 i : RAW264. 7 408 28 50 mg/L ox-
LDL AbFE 2 h J& , NF-kB/p65 ¥R A7 8 AN , %5 % HE 20
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WINT 86.7% ,ﬁ’ﬁééxlﬁ]{iﬁfﬁ(l nmol/L.1 pg/mL
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2 BEENETF «B/p65 i AR ENE
1: %7 HB 2 ;2 ox-LDL 4 ;3 : ox-LDL + 1 nmol/L MT % ;4 ox-LDL
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% ,a:P <0.05;5 ox-LDL 4 % ,b.P <0.05
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HT MT G450 /> ox-LDL 5 & 19 B W 40 iy
TNF-c BRI, HHEI MT (4350 P20 7 238 2o 3615 NIF-
kB BTGP S , BRIk FH EMSA 238 T NF-kB
SR ST IX kB S S A e, R
3 Fim 50 BRAH LS, RAW264. 7 412 50 me/L
ox-LDL Ab 2 h J5, NF-kB 5 DNA K45 & 1 Pk 4
58 550 mg/L ox-LDL A AIMA T nmol/L (1 pg/mL
10 wmol/L MT Ab B RAW264. 7 #iffi2 h)5 , NF-kB
55 DNA B945 A1 P i A%, ULEH MT #5848 3 55
ox-LDL i % ) NF-xB 91 B 3405

3w
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TR 19 A AE PR T340 BB A% S0 10038 1 PR A e, 5
5 L ) B Ik R REE B A AL B IR A B, SCRR 7 ]
B, BHLWT S AE VAR 538 B v %) B 4+ NF-xB
B P T 20 B PR 7 A 2 PR RN R T 4 e Tl Y
A 3K U AR SRE B VA B BRI R E

R R R — o T g P SR 3 D ) o 2 PN G
BER, BHART R Sl PR FEZ /A Y=
AE. WFITARIE , R BRI 4T 0. 96 mg/kg LPS 1]
SIE AT TNF-o IL-18 F1 IL-6 7K1 5 2 T, i
[ A 6 mg/kg MT &, 1L TNF-o IL-1B 1 1L-6
KO W2 TR % T LPS 5 & 19 9 i R - 1 K
B AN RSN AESE MT R 6% 3% PR A%
1 wg/mL LPS 754 1) A FME i B A% 4 TNF /) RE
T, X e gE B JERE B A IR 5E & B MT
RS W PR A% 50 mg/L ox-LDL 5 & ) RAW264. 7
E R4 ML TNF-a BRI, BT NF-«B & —F 2 A
HEIIRE M S T, 5 540 %) 2 (A (Inhibitor-
kB, IkB) 5 & BTG HE B X AEAE TR, 232
BN TR BER | SE P RIS B, &
DIPEBERR AL 1B Bl AR S 1 B 1 K A, DA
fifi NF-xB/p65 £ 11 A% & ({7 5 % 75 , 35 NF-«B
PR ) MLAZ RS A, 45 B AERTS S 2R R 3 71X kB
PSS Bh IR B 5 SR A F R & R, l T
W, ,NF-kB/p65 BY ¥ i J& NF-«B J4 i 1) #2235
o A4 MT 1/ ox-LDL 75 & 1Y E W 44 il TNF-o
BT 15 R T A E Y NF-kB B 376 1 3k 552 30 14 W 2
K, AR BF5E 2% F Western blot 1 EMSA # R34 T



NF-kB/p65 I K A% IR+ B 5§ H 5 3+
X DNA &5 &M, 453 &3 50 me/L ox-LDL 1
T RAW264. 7 ELWEZE 2 h J5, 40 4% NF-«B/
p65 17K - i 2 34 n; I H NF-kB/p65 & 15
DNA &5 TEPEHG 9, X B ox-LDL i i 0% NF-
kB 58 T TNF-o 1A 55 B 117 5 50 mg/L ox-
LDL HUStAbERANAE 2 h AH ELEE, MT BEAS I8/ 40 A2
NF-kB/p65 185 H 7KV - FEAR NF-xB 5 58 P
BT X DNA (25406, FLIXF AR 52500 AR
PR, B, A5 45 R0 W] MT ]38 5:F 8 55 NF-«B
(RGP /D ox-LDL %5 & 1Y TNF-a B,

Bk

[1] Li AC,Glass CK. The macrophage foam cell as a target for thera-
peutic intervention[ J]. Nat Med,2002,8(11) ;1235-1242.

[2] Mayo JC,Sainz RM,Tan DX et al. Anti-inflammatory actions of me-
latonin and its metabolites, N1-acetyl-N2-formyl-5-methoxykynura-
mine ( AFMK) and NI-acetyl-5-methoxykynuramine ( AMK), in
macrophages[ J]. ] Neuroimmunol ,2005,165(1-2) :139-149.

[3] Rezzani R,Porteri E,De Ciuceis C,et al. Effects of melatonin and

[10]

pycnogenol on small artery structure and function in spontaneously
hypertensive rats[ J]. Hypertension,2010,55(6) :1373-1380.
Tamura EK,Cecon E,Monteiro AW et al. Melatonin inhibits LPS-
induced NO production in rat endothelial cells[ J].J Pineal Res,
2009,46(3) :268-274.
De Boer OJ,Van Der Wal AC,Becker AE. Atherosclerosis, inflam-
mation ,and infection[ J]. J Pathol ,2000,190(3) :237-243.
Hansson GK. Immune mechanisms in atherosclerosis| J |. Arterio-
scler Thromb Vasc Biol ,2001,21(12) :1876-1890.
Monaco C, Andreakos E, Kiriakidis S, et al. Canonical pathway of
nuclear factor kappa B activation selectively regulates proinflamma-
tory and prothrombotic responses in human atherosclerosis [ J ].
Proc Natl Acad Sci USA,2004,101(15) :5634-5639.
Nava F, Calapai G, Facciola G, et al. Melatonin effects on inhibi-
tion of thirst and fever induced by lipopolysaccharide in rat[J].
Eur J Pharmacol 1997 ,331(2-3) :267-274.
Sacco S, Aquilini L, Ghezzi P, et al. Mechanism of the inhibitory
effect of melatonin on tumor necrosis factor production in vivo and
in vitro[ J]. Eur J Pharmacol ,1998 ,343 (2-3) :249-255.
Richmond A. Nf-kappa B, chemokine gene transcription and
tumour growth[ J]. Nat Rev Immunol ,2002,2(9) :664-674.
(Xsmi RER)





