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[ ABSTRACT] Aim To investigate the effect and mechanism of retinoid X receptor agonist 9 cis retinoid acid on the differ-

entiation of macrophage into dendritic cell induced by LPS. Methods LPS treated RAW264. 7 murine macrophage cell line
differentiated into dendritic like cells after 48h.  The effect of 9 cisRA on the differentiation induced by LPS was studied.  Cell
morphology was observed by phase contrast microscope and cell surface markers involved in dendritic cell immune maturation and
activation (CD40, CD86, CD83) was analyzed by FACS.
CFDA fluorescent probe. Results 9 cisRA partly prevented dendritic like morphology induced by LPS. Upregulated cell sur-
face markers CD40.CD86 and CD83 by LPS were decreased about 50% +40% and 38% respectively by 9-cisRA.  And the effect
of & cisRA was dose dependent.  LPS-treated RAW264. 7 acquired significantly increasing cellular reactive oxygen species (MFI
98.9%9.6 vs 12.3F1.8, P< 0.05), which was significantly reduced by % cisRA at 10-8M and 10-7M to 69. 4 £5. 8 and 37.
Conclusion RXR agonist 9 cisRA partly mhibits the differentiation of macrophage into dendritic cell

Cellular reactive oxygen species production was detected by CM-H2D-

04, 2 respectively.
induced by LPS, which may be related to reducing oxidative stress injury.

PRAETN G 58 S LA B Ik o A58 A [ B 207 2
ML, VR D9 B AT 2R DD RE B ol K P J0E 2 40,

[WHSEEA] 20061226 [f&E BEA]  2007-03-10
[EE&TB] HZXAAR Y E 4 (30670880, 30600242) ; | i 17 fl 2
SRl 7 S H (05]C14037)

[MEZ@MN] WL, WEuad, FiEE, Ui A2 iks
Bk 38 B A 1k, Bk 2 LT O 021- 587523452324, Frmail A shenlinghong
@ medmail. com. cn. BINAEH EHSE, i+, TAEEIN, #4%, F L0
oA, BT 1 A R O 12 18 5 B Ik o RE A AL, BB R FLIE
021-58752345-2324, F-mail 4 whinyao@ 163. com. {7, i+, T (T E
Wi, a2, 18 00 90 A 5 0, BF 8 7 T DR ek o0 98 B A NYR T B S A
TE 37 Ik 36 FE T8 A o A 4 L, BBE 2R L 9E Dy 021-58752345-2324, k-

mail & heben@ medmail. com. cn.

BSR40 B dendritic cell, DC) £ 5 Jik 58 FE A AL % 7%
FpEPAeE P I H a2 B EM . I K,
AP A 385 A2 WO 5244 o PPARa) F1 v 5244
W h 7 B A TT 2R 25350 e % B 40 R SOTR 41 L fr
G AR 2 LR IR S 4 i Th Rk
I RES LR 25 BB KR AR RE AL AE F B DA OC
LB BER X 324K (retinoid X receptors, RXR) J& T
RS2 B R B, CL 0t O I Th R B A 52
FaAE A% 5% 4440 PPARLXR, 7F K 2 $ 15 i K 48
FHE S RXR B R 58— AR 5 A R % 1 45 5 R



330

ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 5

F o AWFFAE RXR () RIABC A 9 I 4t IR
(9cis retinoid acid, 9-cisRA) X} ig 2 #¥ ( lipopolysac-
charide, LPS) i#5 5/ iR B W 41 il RAW 264. 7 [A] # 58
FEGHAE AL HIFEE, 5 5 M JORE AN G 52 SN F) £ 2
PRV 1E RXR 5130 Bk ok B AL O A FHLER .

I RSk

1.1 EEMRRF

fiE % 4 18 B Merck /A &, %cisRA 4 B Sigma 2
8. /MR CD16/32 3 [ Fe ZARTUA( T K 93) . 3
8 % W IR JFITC A8 Bk 89 1/ IR CD40 % 72 [ Fi ik (8
& HM40-3) \FITC #& 8% 07 41/ iR CD83 # % [& 41 1%
( 52 & Michel 17) \FITC #&8% #41/)  CD86( B7-2) %
SR AR(EE GLL) RAEM M E A X ERAYE
eBioscience 2\ ] . 41 i 1 7E 1 & (ROS) M & R 7| &
74 Bl GENMED /2 5] . fi& 4 i1 & 14 E Hyclone /2 ]
1.2 #mppEss

/NELE ¥ 40 L 2 RAW264. 7 3k B ATCC, | &
10% &4 1 7 B9 DMEM %5 3%, 6 TR, 5% 10° A4
B FL 48R, 4R JE 24 h fmzh. fm2h 5 48 h fEAE £
& # 4% (OLYMPUS, CKX31SF &) T W 2 % i 7% 4.
1.3 ZRpazREEM

A4 B, B0 (4°C, 250 r/min, 5 min) , ¥ FF,
REZWRES, K BEEMKE AR 2x10 4

mlL. /K CD16/32 itk £ | B % 41 f & & Fe %
#(4°C, 10 min), B, F Ei&F. 45w AAFIT FITC
B4 /N B2 7 & 4 R CD40. CD83. CD86( B7-2), 4 C
1% 30 min, 6 & AR & 3 K5 H R 4N
e o
1.4 SEMEEE

e Je 4 h AR, B A 10% fE 4 i iE W
DMEM E &, B 1 x 10° M4 5, 37 CT # £ 5 CM-
H2DCFDA 7% Jt# 4t 3£ B 1 5 20 min, % (4 C, 250
y/min, 5 min) ,  £3E, WATRAWREREE, $R
=40 B A
1.5 BEitEan

F | SPSS 10. 0 #4440 47, L% $ B UL x s
FoR, KR BE F T E 54, #4008 B3 Dunnet ¢
B3, P< 0.05 A ZRF LT FE X

2 # R

2.1 HEEMEWRMATATK

1E% RAW264. 7 40 R A5 T 5 A% 40 f A B
YA 18], AR, AERTE N 2, D BARTE .
JEZ K (100 Ve/L) KbFE 48 h J&, Hi B 2R 41 H
AR, g K, MR 2 KR, lF
25 F RXR 7 HERCAK 9-cisRA (107 ! mol/L) FIfg %t
(100 Ko/L), ZHARTES AT Lk 2 H (B 1)

& 1. 9 cisRA EBHI%IAE ZHEE S RAW264. 7 HHRB R SRAETZ 7S 23 1£(200 % )

4.

2.2 WSk 4EA R B

HEZ FE( 100 Ue/L) AL FE 48 h J5, 3 =40 B A
TR IR, FI5 50 5 R 240 W 385007 0 9% i 34 R )
Y1 2 TH bR & W CD83. CDS6 ( B7-2) il CD40
RAW264. 7 41 & 4t B BT+ &1, Wi lRl i 45 F 9 cis-
RA( 10" mol/L) FHE % ¥#( 100 Ve/L), F ik EL il 5 51l
TBE 50% 40% 1 38% . WLEEA[E & 9 cisRA 5
G2 B (100 Me/L) R AL 3 5 48 h BI/EH, &I

ARAHRAL, B AR ZHEAL, C AMEZ M+ 9 cisRA

10”7 mol/L 10" ° mol/L F1 1077 mol/L & B 43 5| F& A
e ¥ %S CDS6(B7-2) & L% 8% . 16%
37% AFAEFIEMR B R R (K 1)« fE452)5 12 h.24
h .48 h #:FiE CD86( B7-2) KIFH ML H 70 %, K
PILAE £ B¥ (100 Vg/L) kb FE 4 5 51 21N 66%  84% -
85% , I§ 2 (100 Ug/L) H1 9-cisRA (107" mol/L) F£[7]
KT A2y 21N 30% 47% 48% , W5 ZH7E 4% I [R) A5,
ERBAERERRE (K2 .



CN 43-1262/ R H [E ) fkhE b 24 £ 2007 25 15 B2 5 3 331
D40 CDS6 (B7-2) CDS3
Control g 315 231%
B I U ‘
3 11
o4 -
107 10’ 10¢ 10° 10?
R - R - |
LPS g3 It s PR n: 8226% | ¥ 1 29%0% |
5 1 M R B | 3 I .9
Uoé - %, — | OQ: -""ﬂ - ] Qo_. ' '
10% 10’ 10¢ 10’ 1w? 100 100 2 10° %° 10° 10" 10° 10 10!

S——

2. cisRA BB HIHIAE ZHEIF S RAW264. 7 MRER MR AR RE (BRI REEZHENER) .

% 1. FEIFIE o cisRA SAS S48 SRR MRS Y&
SEHIEM (3 L)

| CD86( BT-2) [H P41 71 43 %
if R 3.14% 0. 40%
iFEZ 83.80% 17.76%

5 % 5+ 9 cisRA(107° mol/L) 76.06% *5.89%

REZ HE+ 9 cisRA( 107 8 mol/L) 65.41% £5.72%*

AEZHE+ 9 cisRA(10” 7 mol/L) 47.78% t4.26% *

a N P<0.05, S5HEZFEALLE.

2. 9cisRA fEM A E BT 8] X1 BE 2 ¥E 15 5 4 5K 40 B AR 75
MRIEBENE (x i‘s)
CD86( B72) BH 41 i1 & 4

{5 it i)
IEEZ ReZ ¥+ 9 cisRA 41
Oh 4.05% 0. 45% 3.65% £0.39%
12h 66.30% £6. 80% 30. 47% *4.56%*
24 h 84.00% X6.51% 47.72% *4.81%"
48 h 85.13% *4.75% 48. 12% *4.76%*

ay P< 0.05 52 A HE.

2.3 YHEAPRNEMEEEN

JIE 2 FE( 100 Meo/L) B Mg 2 BE (100 Mg/L) 5 9-cis-

RA JL[HALFE 4 h J5, Frid CM-H2DCFDA #4170
ST B SRS U, FH P 340 5% Sl 5 B (MIFT) S B 4 L PN 3
PEEFE(ROS) /K, IEH RAW264. 7 41l il ROS 1K

(MFT 12.3£1.8), 45 TIEZ F#( 100 He/L) 4 h Ji5 ROS
BETHE(MFI 98.919.6, P< 0.05), BE &4 T ¢
cisRA, 7F 10”° mol/L. F1 107" mol/L. & FF MFI 4> % R
2 69.4 5.8 F137. 0 X4. 2, 5 g 22 ki s i kb P 41
AL ZE R IH REM(P< 0.05) .

3 g

R SRR 28 2 N A P T e A 5 K R & BRI S 3t
290, BAE SRR G R IRRE /T, R R
PR E N G 3 N B RO B AR . TR K
L, AENAAAT B Jik o Ao B8 A AU 1) 0 2 48 i A 0 R A
A J A 1A AL A S AT, B RHR 4 i ) S B, el
FRFENRINE BT 400 X 45, TR 40 i K &
SRR . BROREk 22 IR YR 2R WA, B SOIR 4 i A B
PR EBEOE, Z 55RO S K, (R 3E 5 AE A S
P55 S N, A B ik S R A AL s B O AR RS T B AR
)EH|5| B

AR SRR 2 e P 42 ol AR BT A L R HE i S o
EIREM TR M S . BT i S UESE, PPARa Al Y
SR N 7 BE e WY 00 ) B SROIR A L ) S 9 K
SN RSN PPAR TEZN A% 4 e S s A ARG, B
RME— I TR RN, RXR 2 Bt 5 7 X H
FAR R Th e R, A A K& . RXR BT
BB F R, NS EEE S RIET, N2
FiAEYR A A AE 2 VAR . R B AR &



ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 5

332
= o
27 =5
] :
- a - == Control _ b === Control
] K
& N —— LPS+9-cisRA(107™M) b A " —— LP$+9-cisRAQ10°\D)
’
- ] f N — LPS ? - i ‘: ‘i‘ — | PS
] ‘ P
2= | 221 74
5 1 g 3 § A
o 4 ' b
S8 S8 ! 3
] ] !
] ol !
3 34 |
j -
]
‘ R e
= © P R 3 o
10 10 10 10 10 10

[ 3. 9cisRA MFHIBE ZFES I EMNMAMAELERENAS(BTRKRI4RNEELRNIER) -

B, RXR X0 JIFE A0 I 85 1 & B ZE ok B L, 2001
4, Thierry Claudel 25 & 3R 1E RXRa 5 74 3
FIAT LA B R RS B BT /N R B K o R R ALt
FEo R BB T B, RXR A2 I8 2 5 J5R A A A
i 5 R ARPU A T A AR, (B HLAE B bk
TREREE A A G 1) 2 RE A0 G2 S B2 7 T AT FE AR 2D o

RXR TEE WA A R mRiEs. HATw 7l n,
B T 20 LI B A B RE O IR AR RN B i AR A0, TR %%
SRE A, B ) 40 B mT DL 2 i 2 iR
't Rajiv K Saxena 2100 I 38, ) A SR IR
—NHREHFE T /DR EEY R RAW 264. 7
LB SEAE T AS 40 B 43 1k, JF 225 B S5 90 R s 2R
T Y MBS A <M ORI R T AR S . N IX
— R AHERIRIT T RXR R ARELAR O cisRA Xt
& Z ¥E5 T RAW264. 7 410 71 SRR 40 i 41 1 52
Wi, 45 BRI, O cisRA #4401 Fig 2 5 1% 5 b 22
FBEREAR A, RIS R I ks S SO0 40 A B 2R 0
) 2 L 2 THD B 2540 CD40. CD86( B7-2) 11 CD83, 1
HAFERIIME. Hioko ' 8 3138, i £ i@
T 388 00 200 B P 1 S A BB ST (R AR SR 4 A )
o AFFURIIN T 4HH PN I P R B, I 9 cisRA
AR 5Pk i 2 7 51 2 A0 A B PR 9 e S8, T o
cisRA FEASIE 2 B8 75 5 1R AR SRR 40 P A 20 R T
A5 U6 A L A BB A R

gk bR, AW T4 R R, RXR B R SR AL 4
%cisRA BEREHE 7 I IE 2 B 75 5/ IR B W 40 il &
RAW 264. 7 [a) % FEAE4H B 734K, 32 735 52 i 44 SR 4
P FF) Gr 28 P PR RH IS T RE 2 RXR L 30 ik 306 A 4L,

TERPLEIZ —

[ &% 3CHik]

[1] Luwo Y, Liang C, Xu C, Jia Q, Huang D, Chen L, et al.
oxidized-low density lipoprotein induced immune maturation of dendritic cells [ J].

J Cardiovasc Pharmacol, 2004, 44 (3) : 381-385.

[2] EpSER, ok B, FVEE, HEIR, SUKHE, Frsh, . ARG TR
LB S50 P A 2 2 T £ 19 5 5 X0 A P 200 ML R R 4 D ) e 28 2
[J1. FERRLIEE, 2006, 14 (6): 475478.

[3] Yilmaz A, Relss C, Tantawi O, Weng A, Stumpf C, Raaz D, et al. HMG
CoA reductase inhibitors suppress maturation of human dendritic cells: new impli-
cations for atherosclerosis | J].  Atherosclerosis, 2004, 172 (1): 85-93.

[4] Szanto A, Narkar V, Shen Q, Uray I, Davies P, Nagy L.
tors: X-ploring their ( patho) physiological functions | J].
2004, 11 (Suppl 2): S126-S143.

[5]  Yuri V, Bobryshev.
problem and clinical relevance [J].

1 700-704.
[6] Claudel T, Leibowitz M, Fievet C, Tailleux A, Wagner B, Repa JJ, et al. Re

Ciglitazone Inhibits

Retinoid X recep
Cell Death Difer,

Dendritic cells in atherosclerosis: current status of the
Eurgpean Heart Journal, 2005, 26 (17):

duction of atherosclerosis in apolipoproten E knockout mice by activation of the
retinoid X receptor [ J].  Proc Nad Acad Sci, 2001, 98 (5): 2 610-615.

[7] Uehara Y, Miura SI, von Eckardstein A, Abe S, Fujii A, Matsuo Y, et al.
Unsaturated fatty acids suppress the expression of the ATP-binding casselte trans-
porter G1 (ABCG1) and ABCA1 genes via an LXR/RXR responsive element [ J].

Atherosclerosis, 2007, 191 (1): 11-21.

[8] LiX, HansenPA, XiL, Chandraratna RA, Burant CF. Distinct mechanisms of
glucose lowering by specific agonists for peroxisomal proliferator activated receptor
gamma and retinoic acid X receptors [ J]. J Biol Chem, 2005, 280 (496):
38 317-327.

[9] Hamemman JA, Aderem A.
infection with Mycobacterium bovis bacillus Calmelte-Guerin [ J] .
2001, 167 (4): 2 227233.

[10] Saxena RK, Vallyathan V, Lewis DM.

duced differentiation of RAW264. 7 murine macrophages cell line into dendritic
like cells [J].  J Biosci, 2003, 28 (1): 129-134.

[ 11]  Hiroko Y, Toshiyuki A, Nobuyuki E.

es in glutathione level and their relation to the maturation of human monocyte- de-

rived dendritic cells [ J].  Life Sei, 2006, 78 (9): 926-933.
(MCHith 2N

Functional transitions in macrophages during in vivo

J Immunol ,

Evidence for lipopolysaccharide- i

LPS induced ROS generation and chang-





