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[ E] A& UF5sifb A Chydrogen sulfide, H,S) Xt %tk BUAIK 2 B i 85 1 (oxidized low-density lipoprotein, ox-
LDL) 55 A\ B B W 4 i NF-wB 3 B (0 983 /R FH S CHL . & 8 . NI 5 THP-1 4R 12-T REfR-13-
R B (phorbol myristate acetate, PMA) 353434k B WE 41 ML )5 , 504 4 41 % BE2H ox-LDL # (ox-LDL + H,S
100 pmol/L 2 }2 ox-LDL + H,S 500 pumol/L 2, F] Western blot %40t TxBo 25 [ 753k & NF-kB B2 1Lk T,
DR RT3 TkBa o NF-kB W% 5 A0 B2 , S e L T0e 7 iE Rl 4 i % Hh NF-«B p65 5 IkBa 456 1%
Mo # R : Western blot 455 7%, 5%F B4 AH L, ox-LDL 41 A 24 E 40 o NF-xB p65 B i 1k K 5F B 5 FF 5
(0.855 £0.116 vs. 0.502 £0.218 ,P =0.046) ,IxBa FiK B 987 (0.612 £0.216 vs. 0.997 +0.167,P =0.029) ;55
ox-LDL ZHAH I, ox-LDL + H,S 100 wmol/L £H & ox-LDL + H,S 500 wmol/L ZH 4 ifi  NF-«B p65 ik 1k K i &
FEAIK (0. 424 £0.225 ps. 0.855 +0.116,P =0.020; 0.378 0.071 vs. 0.855 +0.116,P =0.011) , IxkBa 323k i 24
£(1.037 0. 111 vs. 0.612 £0.216,P =0.015;1.046 £0.084 vs. 0.612 £0.216,P =0.013), HOGH I MAELE R G
N XTI A L, ox-LDL 24 THP-1 Y5 WEA0 i 3K v [kBo F 35 W B A, NF-«B p65 AZ 5547 B B 3005 5 ox-
LDL ZHAH X, 0x-LDL + H,S 100 pmol/L #H % ox-LDL + H,S 500 pmol/L 1 41 i i IxBo ik i FE W £, NF-kB
po5 HEA I W SR ILTTTESE A WoR X HRZH A B A2 I 24 IR A P S A6 I 3 NF-k B p65 5 IkBa (255,
ox-LDL ZH 41 fiA% N NF-kB p65 5 IkBa 2565 % /0, 0x-LDL + H,S 100 wmol/L 41 } ox-LDL + H,S 500 pmol/L ZH 41
Mit% N NF-kB 5 IkBa 454G B I L . #4: H,S 4] ox-LDL i 5 A% E MEAN i if NF-«B 38 M50 , HAE A
B W] e H0 I B TkBor BEFF , 952> NF-kB p65 BERRICHOE BAZHE AL, W B ] {2 i Ml A% TeBo 55 NF-kB (14}
A BEm G NF-«B A3 6 .
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ABSTRACT Objective: To investigate the role of hydrogen sulfide (H,S) on oxidized-low density lipo-
protein ( ox-LDL ) -stimulated NF-kB pathway in human monocytes/macrophages and its mechanisms.
Methods: THP-1 cells were induced to differentiate into macrophages by incubation with phorbol myris-
tate acetate (PMA) . The human monocytes/macrophages were divided into 4 groups: control group, ox-
LDL group, ox-LDL + H,S 100 pmol/L group and ox-LDL + H,S 500 pmol/L group. The expression
of IkBa and phosphorylation of NF-kB p65 in the cells were detected by Western blotting. The expression
of IkBa and nuclear translocation of NF-kB p65 in the cells were observed by laser confocal method. The
interaction between NF-kB p65 and IkBa in the nuclear exiracts was detected by coimmunoprecipitation
method. Results: Compared with the control group, the phosphorylation of NF-kB p65 in the human mo-
nocytes/ macrophages of ox-LDL group was increased significantly (0.855 £0. 116 vs. 0.502 +0. 218,
P =0.046), while the expression of IkBa in the cells of the ox-LDL group was decreased (0.612 +
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0.216 vs. 0.997 £0.167, P =0.029). Compared with the ox-LDL group, the phosphorylation of NF-kB
p65 in the cells of the ox-LDL + H,S 100 pmol/L group and the ox-LDL + H,S 500 pmol/L group was
decreased significantly (0.424 +0.225 vs. 0.855 +0.116, P =0.020; 0.378 +0.071 vs. 0.855 =
0.116, P =0.011, respectively) , while the expressions of IkBa in the cells of the ox-LDL + H,S 100
pwmol/L group and the ox-LDL + H,S 500 wmol/L group were increased (1.037 +0.111 »s. 0.612 +
0.216, P=0.015; 1.046 £0.084 vs. 0.612 +0.216, P =0.013, respectively). The results from laser
confocal method demonstrated that the IkBa expression in the cytoplasma of cells in the ox-LDL group
was lower than that in the control group, and the nuclear translocation of NF-kB p65 in the cells of the
ox-LDL group was higher than that in the control group. The IkBa expression in the cytoplasma of cells in
the ox-LDL + H,S 100 pmol/L group and ox-LDL + H,S 500 pwmol/L group was higher than that in the
ox-LDL group, and the nuclear translocation of NF-kB p65 in the cells of ox-LDL group was lower than
that in the ox-LDL group. The coimmunoprecipitation experiment showed that no IkBa integrated with
NF-kB p65 was detected in the nuclear extracts of cells in the control group, a small amount of IkBa in-
tegrated with NF-kB p65 was detected in the nuclear extracts of cells in the ox-LDL group, but a large
amount of IkBa integrated with NF-kB p65 was detected in the nuclear extracts of cells in the ox-LDL +
H,S 100 pmol/L group and the ox-LDL + H,S 500 pwmol/L group. Conclusion: H,S inhibited the acti-
vation of NF- kB p65 pathway in the ox-LDL-induced human monocytes/macrophages. The mechanisms
might involve the prevention of the degradation of IkBa, then the inhibition of the phosphorylation and
nuclear translocation of NF-kB p65, thus promoting the IkBa integrated with NF-kB p65 in the nuclei,
and then inhibiting the activity of NF-kB.
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FARZ LG 200 ML %) 98 RE S TE B0 Tk oS A R Ak 1) A 2k
KB AR Ay IRV F SR T 4 S
PATHLH A 5 A BB, %% 5% K F--kB (nuclear
factor-kB , NF-kB ) JE18 5 2 fift S [K 6 57 1) S I
2 PR LR S SO RS A S LR i ek
Bk & (hydrogen sulfide, H,S) &5 4F 4% & B2
50 LS R A B AR 500 7 D LA R G
W BT AR R e T AR R ST R W
H,S 7840 IS & 4 B R PE F o FRA1
RUABIEGE % B, VR H,S A 5T 1 J2& apoE ™~ /)y
S Bl ks AR AT 1 %) E ZE AL 22—, i 4 ) o
B PN B A0 ) e RE SN AE BT apok ™ /IN B Bl ik o
FEREAL BEHUE 1, NF-kB {5538 2 H 32 2 7y
BLR" o B, HyS Xt T 30 ik ok A B Ak ek 2 v LA
L5 200 4% A 2 I 1% 31 1 LA an e 2 B R AN T
FE R, A SO 48010 B %% 152 IR 4 1 (oxidlized -
low density lipoprotein, ox-LDL) {55 A\ ¥4% B W 20
JHL A& A B 0L 200 A A b, 9F 5 H, S S N R A B
2B NF-«B 13835 V5 F S L]

1 RS

1.1 )

NERL A 20 B 1 Il s 40 B ( THP-1) 1 1 36 =]
ATCC A7), RPMI 1640 15 IEANG A4 175 14 3 5 [
Gibeo 2~ &), 12-5 %€ BR-13- £ BR 3 1% BE ( phorbol my-
ristate acetate, PMA ) &R E LN ( NaHS) 31 3 3£ H

Sigma 2\ ], ox-LDL 14 F b 5t WA= 2E YR BR 53
1178 7], p-NF-kB p65 . NF-kB p65 . IkBar, GAPDH |
LaminA/C Al B-tubulin H/A¥) Wy H 3 [# Cell signa-
ling 24 7], FITC ARicd i L 2t o A K L =4t B 4t
BRAR I ALY BERR 1C 09 L E ST A S L R R 4
AL 2 S A W EORA FRA A 8 e 3t
DURER &% H 21 Active Motif 23],
1.2 4ifftssz

THP-1 415 10% (MB350 i 4 L 14
PRMI-1640 35353, 75 37 °C 5% ({RFR53%%) CO, %55
FEM PR IR o SCERHTHS THP-1 40 28 50 nmol/L
PMA 55 24 h, i 755 404k O W BE i) 15 W 40
PLTCIMLTE ) RPMI-1640 R F 3 [m2E46 12 b J5, 40
DI 4 4. (1) Xf HR2H : 0 ff T Bl 35 o S vh 35 5%
60 min; (2) ox-LDL ZH . 7F 3 filh % 5% L b Jim AL 50
mg/L ox-LDL 3% 30 min; (3) ox-LDL + H,S 100
wmol/L 2 . 7£ 3 filh 1% #= K vp S im A 100 wmol/L
NaHS (H,S ft44) % F 30 min /5 # A 50 mg/L
ox-LDL §%¥% 30 min; (4) ox-LDL + H,S 500 wmol/L
2 AEFERE R FRIE PSS A 500 wmol/L NaHS i &
30 min J5 N A 50 mg/L ox-LDL % 30 min, A
ARG AT 3 YOph ST S5
1.3 Western blot J5 46 TkBa 3 ik & NF-kB
p65 iR ALK

WCEEZL, ) PBS PR 3 U, I 4 i 52 fife i 24
fRZM A, VK b 10 min J5, F 4 °C 10 000 x g & .0
10 min, Wt F VW, 2% B e R 1 AT 2 1 B
o 60 g 8 BT ASFIAR 2 x SDS BEfE A2
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M, B 5 min ff 85 (9 BTAE M, A 100 g/L SDS-
PAGE BRI HL UK /3 B 8 15,200 mA 2 hoWg 2R 1 g
B BAHRRLT AE 2 1,50 o/ L AR A= W53 IR B4 1 h,
A —HiHt A TkBa (1:1 000) 4t A p-NF-«B
p65(1:1 000) F1H; A GAPDH (1:4 000),4 °C 7%,
TBST ¥k M5 ), I A BAR 3 480 Ak W i A i 19 — 9t
(1:8 000) , M FE 1 h , TBST PEfEE, SR 5 H] Western
blot & Yl ¥ & | i 52 K e 52 Jm iR AT B 0 AT
p-NF-kB p65 &0 253 I , i PR 4T 4k 22 i 0. 01
mmol/L PBS 3 3 ¥k, B 10 min , SR J5 IR FRAE W
IR 30 min, ZJ5 HIEFTASEF 1 h iInA—4T
HLA NF-kB p65(1:1 000) ,4 CRIKIFIRIAT, 400K
JEAEHIBEIE 15 58 (Alpha Innotech 23], 36 5] ) i
TGS HT
1.4 s I 4 M e TkBa 635 J NF-
kB p65 MURZFE MU

iz B RS2 G A AL BEAN N, il A A, &
PBS $E¥ 3 1K, 40 g/L Z 5 B [ 5 40 ffd 30 min,
PBS %k 3 ¥%,0. 3% Triton-X100 F74L 30 min, 435145
F NF-«kB p65 # IkBa —#1(1:50) 1% & ,4 Cad1k,
PBS 3k 3 ¥k, 43 AN FITC Aric B EHT e — PR
PR =H0(1:50) ,37 CEEHFH 1 h,PBS ¥ 3 IK,
PILYLA% 15 min, U0 E R R & R, ZEROE
FLIRAE W TR IR
1.5 A S U0 % K6 U 40 B 2% NF-kB p65 5
IxBa Y45 A

WA AN A% A 1, 42 AR €5 ( Nuclear Complex
Co-IP Kit, Active Motif, Carlsbad, CA, USA) 5t
PRVER I A% o NF-xB p65 5 IkBa U454, 845
Sy e, 5 NF-kB p6S Uik 4 Cid i, HIE
HA/G i3 is 8 44,100 ¢/L SDS-PAGE #EJi%
HL K385 45 (B, ) IxBao HUAR BEAT 25 5 60 928 D
rarioallls
1.6 Ziite#or#r

i SPSS 16.0 Zeit2g a3 Hr i, >k HER K &R
J7 2257 (ANOVA ) XJ 20 0] 25 S 361 7 I A 3, HH
LSD AT P 4B, WUAS 35, P < 0. 05 Ry 25 5% A
St L,
2 H#R

2.1 H,S X% ox-LDL 7553 N HiA% B Wg 40 fifd NF-«B
p63 WA b S A% I 37 1) 52

AL NF-«B p65 B IL/K-F- 19 LA 2 ey
it X (F =4.856,P =0.033), 5xtHE414
t , ox-LDL ZH4H 3t NF-kB p65 B il fl K T B 1 7+

(P =0.046) ; 5 ox-LDL 4l L, ox-LDL + H,S
100 pmol/T 20 }z ox-LDL + H,S 500 pmol/L ZH 40 Bt
H1 NF-kB p65 2 fb /K 7 i F& Ik (P = 0. 020,
P=0.011,E 1A), #OGILRAELT R BIR, ox-LDL
YA NF-xB p65 A% 5% 67 W 1 3 5, 43 3] 45 7
100 wmol/L F1500 pmol/L H,S fL{ATi4b 3 J5 , NF-
kB p65 #HE A B > (K 1B) o
2.2 H,S Xf ox-LDL 155 A BA% H W 41 il f IkBa
FIK 15

P45 4L 40 IkBa IR, ZR A 5T &
M(F=4.525,P=0.039), 5X}HELIAH L, ox-LDL
YL IkBo AW B AL (P =0.029) ;5 ox-
LDL 4 4 I, ox-LDL + H,S 100 wmol/L 2 & ox-
LDL + H,S 500 pmol/L ZH40MI A IkBa 33k i #H
(P =0.015, P=0.013, & 2A) . #oGItR a4
R 5 Western blot 25 J— %, &~ ox-LDL 2H 41 Jify
o IkBae 58 2 987, 4351 45 5 100 wmol/L H,S
LA A 335, 3K h IkBa 33k W2 1 (&
2B) .
2.3 H,S Xf ox-LDL 55 A 5% E g 20 Jifd Jfa 4%
NF-kB p65 5 IkBo 454 B 50

PP 4% 385 1 Western blot £ il Jf 3¢ P 2
B-tubulin, fii#% M2 Lamin A/C, 4% 25 11 2003 (]
3A) o e LTTE S, i, X FE 4 40 R A A I 3]
NF-kB p65 5 IkBa 454, 1M ox-LDL ZH 2 ifg v A #6300
F|f & Y NF-kB p65 5 IkBa 454, 43 45 T 100
pmol/L 1500 pmol/L H,S A5 , 240 it rh
NF-kB p65 5 IkBa 254G W EH L (K3B),

3 e

KIS RE B L2 — RSP S R E SR R
BEE S 44 T O AR TR
S R B G 52 2 T PSP
53 LS AR B0 5 5 0 1
RS 40 ) A L 6 S e
B o e THTIBRSE R, P 1,
AT A apokl /N A B RERE AL I 1y T3
BUBIZ— L, AT 0L 4 He 40 S
54 apob ™~ /N BRI R AL BEHE L, NF-«cB
A AT L PRI HLS A ox-
DL 15 5P W 0 2 2 A 3511,
AT 5% P 0 40 N R 300 A TNF-o
8 TR HEBE 2 B T 1L-10 g 507, A5
fE L ARBFIILR 1, AR H,S 0 ox-LDL 7%
U AL S5 45 5 S
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(A) (B) p-NF-kB p65

65000 -— - = . -NF-kB p65 Control

65000 (ARG 1\ i, T} 1,65

w12
) ¥ 50 50
= 10} 50 um 50 pm
i
= 0.8 | ) y / i ‘g /
= # ox-LDL+H,S 100 pmol/ ox-LDL+H,S 500 umol/L
g 06
[=H
2 04 Ff ¥
2
- O 1 1 1
1 2 3 4

50 pm 50 um

1, control; 2, ox-LDL group; 3, ox-LDL + H,S 100 pmol/L group; 4, ox-LDL + H,S 500 pmol/L group. A, the change of phosphorylation of NF-
kB p65 was detected by western blotting; B, the change of nuclear translocation of NF-kB p65 was observed by laser confocal method. The red color
represented nucleus stained with PI, and the green color represented expression of NF-kB p65. # P < 0.05, vs. control group; # P <0.05, vs. ox-
LDL group. All abovementioned data were obtained from 3 independent experiments (n=3).

Bl A40EH NF-«B p65 BERR b A% 5% o r i Ae

Figure 1 The change of phosphorylation and nuclear translocation of NF-kB p65
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o s
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50 um 50 um

IkBo/GAPDH

1, control; 2, ox-LDL group; 3, ox-LDL + H,S 100 pwmol/L group; 4, ox-LDL + H,S 500 pmol/L group. A, the change of expression of IkBa was
detected by Western blot; B, the distribution of IkBa was observed by laser confocal method. The red color represented nucleus stained with PI, and
the green color represented expression of IkBa. % P < 0.05, vs. control group; # P <0.05, vs. ox-LDL group. All abovementioned data were ob-
tained from 3 independent experiments (n=3).

B2 FAAMT IkBa 1k KA BB As

Figure 2 The change of expression and distribution of IkBa

65 000 e — —— — Lamin A/C

55 000 B-tubulin

1 2 3 4 5
1, control; 2, ox-LDL group; 3, ox-LDL + H,S 100 pwmol/L group; 4, ox-LDL + H,S 500 pmol/L group; 5, none group. A, the expression of
Lamin A/C and B-tubulin in nucleoprotein; B, the interaction of NF-kB p65 and IkBa in nuclear. The nuclear extracts were incubated (4 °C, over-

night) with p65 NF-kB antibody, and then the immune complexes were immunoprecipitated on A/G plus agarose, washed four times with PBS buffer,
resolved on 10% SDS gel, and detected with IkBa antibodies.

B3 SRS TIYE Iy iR I 4 A AN A% B 1 v NF-kB p65 5 IxBa Z55 1728 1L

Figure 3 The change of integration of NF-kB p65 and IkBa in the nuleus was detected by the coimmunoprecipitation method



A D NI T I

B W)

- 196 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.45 No.2 Apr. 2013

NF-wB 24 M S 5E S LA 03T, 2 5
A S S SN AR SC R R 7 (A PR 7 R
I 5T VR 1 A5 L DR (9 7 s I 452, p65 & NF-kB {5
S S PE Y E A, YA AL TR SRS
NF-kB p65 5 IkBa 545, LUK IE 9 & RIE UF 1
THEH Y 52 ) A TR AE S RIS L TcBo B SRR
R p6S , FET p6S HEwERR AL , e B AR,
SRR AL SEE 5 R BN HE DR 0 7 5i , 3 750 R DG
Rk BT 4R % W, ox-LDL IR , A9
BEWE R NF-«B p65 B ALK ¥ B35 THe , 1
A3 2 M4 T H,S AT g 23] ox-LDL i3
N BN NF-«B p65 i@ b M AZFE AL
UESE H,S Al 4] A% B 20 M b NF-B 375
Western blot %55 {1 75, ox-LDL ZH 40 g IkBa FE3k
BEFWD M4 T H,S A SE , 40 IkBa £k
FWZ 4R H,S ATl ox-LDL 755 A FA% E g2
JfiH TeBow BEAR o OGS A5 A 45 R — 2D IE S
H, S il A% B e 4 B b T Bow WA 71T RE A2 H:
P NF-B 38 B E0E LS 2 — .

VAR A BFIE K, IkBo SR i A7 7 4 e
B A X3, P IkBo ANCAE L3R il il NF-xB,
1M HALRESE B AR, TEAN AL Th 15 NF-xB 455, FH
W K S AR B A S 37 P 81 4 G, TR iF NF-«B
e 15 1) i 9k T A A, AT o) NF- B 38 33
W EARRITSY A B AN A% B 1R, SR s
IETORETTEA I A0 J B Hh NF-kB p65 55 IxBa (445
B, 25 SR B , ) REZH 20 M B A% AR AG I B NF-
kB p65 5 IkBa HY45E, ox-LDL 2H 40 i o d2 vh ] K6
DE 3 2 () NF-kB p65 5 IkBa 454, (HJETE ox-
LDL + H,S 100 pmol/L } ox-LDL + H,S 500 wmol/L
20 4 i A rh 4 A] DL B NF-kB p65 5 TkBo B45 5
B8 2, $oR H,S Al BEid i fie JE 40 i A% h NF-«B
p65 5 IxBa %55, BEMTAN ] NF-«B (1) DNA 255
.

25 b RS S R R B, H,S AT ox-LDL i
FNRAZE RN NF-«B {5538 g%, HAE B
AT RE SN L IcBo (RS , 5/ NF-kB p65 1
WA 1k 5 A% 5% v S AR 1F 40 Ma 2% N NF-kB p65 5

IkBou (%54, il NF-kB [ DNA 25453 AT 56, A
L S8R S 0L £ BE , E— 25 TR AL T H,S Bt Bk b
R0, R L ) L3 75 0 — 2 1 TR AR5 LA,
137 H,S 0] NF-wB {55510 4 THLHL

S 3k
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