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Regulation of nitric oxide on glucocorticoid receptor function in rat alveolar macroph-

ages treated by LPS in vitro
QIAN Pin, ZHANG Fang, QIAN Gui-sheng, CHEN Wei-zhong ( Institute of Respiratory Diseases, Xingiao Hospital, Third Military Med-
ical University, Chongging 400037, China)

Abstract : Objectjve To investigate the effects of nitric oxide donor ( SNP) on glucocorticoid receptor function
in condition of cell inflammation. Methods  After fluorescence expression plasmid pGIP-GR transfected rat alveolar
macrophges (AMs), nuclear translocation of GFP-GR following to lipopolysaccharide (LPS) and SNP treatment was
observed through fluorescence microscope. The transcriptional activation activity of GR was evaluated by the method
of relative activity of luciferase. Electrophoretic mobility shift assays (EMSA) were used to measure the activity of
NF-kB. Results GFP-GR showed nuclear translocation in 2 h after nitric oxide donor (500 pmol/L SNP) treat-
ment, and the transcriptional activation activity of GR increased and the activity of NF-kB decreased remarkedly. The
phenomena of depressed activity of NF-kB disappeared after the addition of GR special antagonism RU486. Conclu-
sion  Nitric oxide donor (500 pmol/L SNP) exerts anti-inflammatory effect through GR activation in condition of cell
inflammation .
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1.1 EZX A F L

DMEM HE 3538 | 4 1035 ( GIBCO 23 7] ) s NO {44 ( sodium ni-
troprusside, SNP) ¢ Fiy 1 25 35 B% h K27 bR 6 e 80 2 30 ; JiUkRE
pGFP-GR 4 5 kL pGRE-TK-Luc £ 35 [ RHE F IF BE 2% Bt Galig-
niana F{ 52 H B ; FuGene 6 JENS B {AFE 34 7] (Biochem 23] )5 -
A FLBE T G £ 35 TORE pCMV-B-Gal ( Clotech 23 /) ) 96 Y6 E B & B
Gal {14 K it 7] & ( Promega 23 @) 5 v-7 P-ATP (b 5% WE #8 2%
Al)3 Gel shift assay Kit( Promega 25 ]) ; ¢ E B M B-Gal 1EHERS
il BT Fil HTS 7000 Bio Assay Reader ( Perkin Elmer A ®]) ; 3 H HL
TRAN BE G G A3 BT X (BIO-RAD 22 7)) .
1.2 K A8 B ey o B3k

Wistar AR 10 2, BEHEA ), (B 150 ~ 180 g, 1 H 55 =
TR R FSLB BN b, FSCHR [4] 73, SR FH 3000 it o
PR AR LA 0 5 M £ L ( AMs) . FH 35 109 HG 2F 10 37 /) DMEM 5
FEERIFG 5% CO, 37 CHAF FIGRE 2 b, 37 L3, [N BE
AMs, G H I A IR U AMs < 5% w]{H .
1.3 Ji# pGFP-GR #: 4 X & AMs

IV BE RLAF 9K B AMs AR S | FH G I 385 45 3% 2R 4 40 i
BoE A 5% 10°/ml, BL2 ml i AZE{EAY pGFP-GR BikL 4 pg, Fu-
Gene 6 I 8 pd, IR Z)E THIFRAN P ERR 12 ho FEEFEYIE, E
B e BE 9 400 mg/L (9 G418 i 3R 5, 15358 7 d I T30,
1.4 SLE 4 pGFP-GR & & F e 4 A5 {1

A& LPS(100 ng/ml) FA[R] ¥ FE SNP( 50,250,500 jmol/
L) F TG I 1 455 3% 3 40 954 4« pGFP-GR 9 AMs 2 h, %8 9% B 0B
F A% kL 72 35 724 GFP-GR IR RS (1 %0
1.5 Aaxtdt b Esskien GR 4 FHEFMN

Hi% UL pGFP-GR 119 AMs $FP T 6 FLESFRH, LA $2y
H1x 100, R4 L pGRE-tk-lue 14 2 B8 06 pCMV-B-Gal 4%
1.0 .0.1 pg SLEH AMs(H ) 1.3), & U MabaBL 73 0 «
L0t BE AR (i 25 4t A R K ) LIPS £ (FH 100 ng/ml LPS #1380
LPS+ SNP #4H (fH 100 ng/ml LPS 1A [ # FBE SNP 50,250, 500
pmol/L 3080 , W3 2 b SRR AN B, R RO G R L B-Gal 15
PG I R S U PR ARG I TR, A H A A T
( relative luciferase activity, RLA),{{# GR #3800 &1 .
1.6 NF-«B &40

NF-«B 5 §F FF 51 & % C#k [ 5] (Pl: 5-AGTTGAGGG-

GACTTTCCCAGGC-3', P2: 5'-TCAACTCCGCTGAAAGGGTCCG-3'),
M B TA R A . B PRIC A E A IR IE Gel shift
assay Kit ULH 1547, HUS pg B3 1, DNA 25622 0 10
FRICdREE 1 pd, i H, 0 2SR NAFR 21 pl, B 37 CHER 30 min,
I EREE il 4 . AN ERIE] 1.5 SRS, BIRRINEEA
FRI B 44 3t B2 D LPS + SNP (500 pmol/L) + RU486 £H, RU486 Hy
Wit e o 3 2 AR A RS PR, (IR EE A 5 ~ 10 mol/Le K2

FER 2% 5% (AR A 1 B A O e B PR L vk R DR ST R BRI R
- 70 CHEtE B, Bk G R EE b B S o B (GH T8
FU DA SRS B (B (INT/mm’ ) 7~ NF-B FITE M,
1.7 %itga®

G %t x + s 275, AT SPSS 10.0 St 84447 1 %0
b7 B %0l () 22 o br

2 SR

2.1 Ji#i pGFP-GR &k = 4 6 B A {2

LPS+ SNP(500 pmol/L) 4 0] WLJFi4E pGFP-GR ik ™ P #6
{3, 1 LPS £H \LPS + SNP(50 pmol/L)# \LPS+ SNP(250 pmol/L)
HAWBEBAHEE 1),

A: LPS; B: LPS+ SNP (50 pmol/L); C: LPS+ SNP (250 pamol/L);
D: LPS+ SNP (500 pmol/L)
1 SNP GFP-GR ##8 (IRIR0E (3858 B A5 x 200)
Fig 1 Effects of SNP on GFP-GR nuclear translocation ( Fluorescence
microscope x 200)

2.2 i CR#HBZMEFHEMLER

LPS+ SNP (500 pmol/L)#H 5 % B4 LPS 41 .82, 4l i GR
RS E S B FEEM(P <0.01),LPS+ SNP (50 pmol/L)
£, LPS+ SNP (250 pmol/L)AH 5 LIPS H LB KM B X7 (P >
0.05)(F% 1),

F1 GREZMFTEEMNENL(n=5xz5)
Tab 1 Changes of GR transcriptional activation activity (n =5,% = 5)

Group GR transcriptional activation activity
Control 12.5+1.6
LS 10.5+2.1
LPS+ SNP (50 pmol/L) 14.1+£3.5
LPS+ SNP (250 pmol/L) 12.9+2.5
LPS+ SNP (500 pamol/L) 31.6+3,34%

A P<0.01, vs control; %: P<0.01, vs LPS

2.3 NF-kB EFHesem 4 R
LPS+ SNP (500 run()UL)g.ﬁ(IS.l +2.2)5 IPS#H(36.1 +
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4.2) b4 NF-«B {64 i FFEME(P < 0.01),LPS+ SNP (50 pumol/
L)4,LPS+ SNP (250 pmol/L)41 . LPS+ SNP + RU486 415 LPS
HILE TR ZE5(P>0.05) (18 2).

+—Free band

NC: Negative control; N: Normal control; 1: LPS; 2: LPS+ SNP (50
pmol/L); 3: LPS+ SNP (250 pmol/L); 4: 1LPS+ SNP (500 pmol/L);
5: LPS+ SNP + RU486
B2 SNP{ERI/E NF-xB BT
Fig 2 Changes of NF-kB activity after SNP treatment
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IE WA NO A W8 B2 O (GC) 1R T e 37 1l A 58 4%
BRI A NO sl fdF GC, B BH I st i il 3 4 £ ¢
HERUR , $7- A NO 47 a] fiE L1 GR & iAski% 1k GR
K EIFHLRIGIE. GR A& N —Fh B2 114 R AE T 42
HF. #ERET,GR LAEECREFFE TR
N5 GCHiEJa,GR K AWM R R, 5K v 2 A ff
&, IR AL, BE 19 GR S5HEJE R DNA % B2 s
FUAEETCHF (GRE) RAFF LSS &, AR HE 2 Fh i 4 2
R 9% 53 ; Rl GR Al 4 il 4% B F «B(NF-B) i 1k, ¥
Yo NF-cB 1 S 1842 (19 2 Fh 42 4 R 1~ (i e A 1R -1
KBt F L) oFE . ©2IFSE™ 1 LPS fEHH AMs
BN M AE RAE A T, GR & Z M 55 NF-«B i & 15
L& VIAHOE , GR 55 NF-«B {6 P (9 802548 1k AT i S 18
200 A i IO R 0 T AR AL A . ASBF ST LA GR/NF-
B HRZHL At BT A 2, 1050 0 1 0 2% 14 T S
NO ) S R Y5 B

H1F NO KIG AU LR ek, F=% R No i
TREFT NO AEM2# 05T . SNP JEEEH A9 NO {4k, ot
AL T AR NO. B 9845 5B B  fEAN I AE
BRHEFYER &M T ,500 pmol/L i) SNP FEFH 2 h 7] LA

{fi GFP-GR &R0 , GR He s 16 tE 5 LPS 4 AL
HH; e S 4R WIS, GR % S S 16 v
5 IPS Yt & % 7, RUISMEME NO X GR 2
fil 4 S R . AR 9T % YL RRL pGFP-GR &
PR KB GR 5 GFP (18 M /A 1A, GFP Ay os i
BOSOLEA, — A GR WAEWEM . GR
e ST T P i FH A A/ e SR TS RS R G o T T
o WRG T, GR 5 UKL pGRE-tk-lue i3 3l i
i DXl H T & R 4% 0 F (GRE) 25 75 T & Ak 8l +,
FER A PN E B (luciferase) 119 & 18 ; pCMV-B-
Gal AN Z B TR S 3 L, BIRR A %€ S 98
ARG 1E % 2K B P, LA ok A e 4038 X 08 6 R TS
PERIE

AT EMSA W% AMs 752 4% ] 11 1 &4
T LA e HE SNP X NF-kB {6 PERO 20 . 45 5 5K,
LPS+ SNP (500 pmol/L)4H Y5 LPS 4 FL4E, NF-kB 15 P
BERK(P<0.01), HES4 S LIPS LB L R ¥
25t . RWISMIRTE NO 00 240 42 5 5 70 ek 40 A 1
b — Az R B T8 R 2 RS 5 PE RS B 7] RU486 J=
LPS+ SNP (500 pmol/L)ZH NF-kB % {44 il B 4 3 2%
FeWRAE AT, SNP (500 pmol/L) 425 it $41% GR, %
FEIM ] NF-kB 185 MR

g5 F R, AT SR AMs 15 RAE S F T, IR
% B — AL ALK (500 emol/1 SNP)3E i 15 1k GR KA
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