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HAFF R MBEOE A, LXR 0 B AEE5S E R
DR4 ( direct repeat four) 7414 5, Bl LXR J2 i TG4
(LXR response element, LXRE ) , ## 77 # & [A g9 %
ik, BRI B KR ACSHE R 2Rk, ATP 25
BEH%F RIKE Al (ATP binding cassette Al,
ABCA1) | [H BT TS5 A FL H 2 (sterol regulatory
element binding protein, SREBP2 ) | B fig ¥4 iz 2 11
( phospholipid transfer protein, PLTP) | IH [&] g fig % iz
FE F1 ( cholesterol ester transfer protein, CETP) | %% I
FE M E (apolipoprotein E | apoE) LaopA-1 %5, /- 5
W 4 6 17%) L 351 P 3

JET T (nicotine ) #% A by 2 B Jikoks 6 il 4k 1)
A b A — b B R o), (B Bk ok AR R A R R
FAPLHIE S0 Z /b Lau 482 F LDLR 7 /)N B
R ek Je il T AR, S SN kR ey e A8 B R, —
4% R F kB (nuclear factor kB, NF-kB) ¢ B i) B K
Fik B RIUNIGSR A SSRERN ;K H TR IE I E
Wi 20 o 52 B AP AR Ak, B LA, Je it T Bl ks i
REACAE S HAREON ARG . AN S8 B R el
TR LXR AR5 iR AR B 52 00 LR X Bk 40 ) I 1]
AL I S
1 #R57F=E
1.1 #Rt5IH 21 £ RS A i, $2 5
SN LA A AR S AR ST SE 3 A KL, Ficoll #k
ELAR ML 220 g - LSRRGSR /NI L
FHELW AN (DMSO) \0.2 g « L™" EDTA (30 4
YyosFl) , 564 RPMI 1640 55 329 ( Gibeo 24 /),
[PH]JHEEE  apoA- I . TO-901317 ( Sigma 23 ) , 1#
il ( phorbol 12-myristate 13-acetate , PMA | Alexis Bi-
ochemicals 22 7)) , TRIzol {7 ( Promega 23 7)) , T

radioacticity also showed C-Fe@ C-CN was accumula-
ted in the targeted liver. The carboplatin concentra-
tions of B group in magnetic field tissues were in-
creased significantly more than that of A group (P <
0.01). The carboplatin concentrations of non-targeted
liver in B group were lower significantly than that of A
group( P <0.01). The blood plasma AUC and average
stay time of C-Fe@ C-CN was 3 and 2. 6 times of car-

boplatin, respectively. C-Fe @ C-CN could prolong
carboplatin keeping time in blood, and increased
AUC. Conclusions C-Fe@ C-CN under the guidance
of an external magnetic field is significantly effective to
increase targeting rates of carboplatin to liver and pro-
longing effect on the action in vivo.
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Tab 1 Sense and antisense primers used for RT-PCR

Gene Sense primer Antisense primer Product/bp
LXRa CTTCTGGAGACATCTCGGAGGT CTGATAGCAATGAGCAAGGCAA 410
ABCALl ATAAGCCCTCTATACATAAATGCC ACAGCGTAAAGTGCTTGGAATG 470
SREBP2 ATAGGTGGCAGGGCAGAAAC AATCAAGACGCTACAGCAACTCA 300
CETP AAGATGCCCAAGATCTCCTG AAGCTCTGGAGGAAATCCAC 445
PLTP CTGCGAGAGGTGATTGAGAAGA CAGGCTATGAATGTGGGAAAAG 330
apoE GCGGATGGAGGAGATGGG AGGCAGGAGGCACGGGGT 304
MMP-9 CTTCCAGTACCGAGAGAAAGCC CAAAGGTGAGAAGAGAGGGCC 200
MIP-1a CGCCTGCTGCTTCAGCTACAC TGTGGAGGTCACACGCATGTT 200
GAPDH CCCATGTTCGTCATGGGTGT TGGTCATGAGTCCTTCCACGATA 140

RT-PCR /91 7] A1 Marker DL-2000 ( TaKaRa Biotr-
chology 8], JE i T (HFILAEYIATF])
1.2 ShEMEBEZARSE  MBUERF ki 10
ml, ] Picoll (B 1.077 g - L) BFRERS B0
oy BRSNS, DL 1 x 10" - L4
ML BEA 6 FLARAESS M, L 2 ml, & 37°C ,50
ml - L™" CO, WiBEREFE 2 h, WSCAE I B i) 240 e, 10 4}
BEYL Al 90% L) 1,20 g - L~V du g Y e (R
G 71 95% L) L,
1.3 EMARMENL ek Bk
(AR AN 2 3.0 x 10° - L™, % A 6 fLIE 5
MR ZES A5 100 ml - L™/ NEINGE  HHEZ 1 x10°U
S L7 BEFEEE 100 mg - L' A9 RPMI 1640 35551k,
J3.2x107" mol - L™'A#YJ PMA, 50 ml - L~' CO,,
37CIFEFRAATIEE 24 h,
1.4 BRI IEREREEMENUE BRIE
SCHRGERE 100 wg + L' A JE T T X6 1 5 41 i A
B AE SRR R AR, T W Al R L2
pmol « L") TO-901317 Xt LXR Y sh 1 F e fd:,
WFEAHINZREE 0,100 pg - L'l T Fi )
AN 2 wmol - L' TO-901317 BEAT404 .
Z: B SCHR™ F A 0 D7 2k, K U 400 A
3.0x10” « LAV B, 5% A 6 FLAN MG IR bR, 76 %
A 100 ml - L-UNEINTE, FHZE1x10°U - L B
5% 100 mg - L' 1Y RPMI 1640 55557 0 7. 4 x
10° Bq » L' [PH] I FBEILRE 57 48 h, H PBS Wk
VAN, KA B k20 R #E Ok 3.0 x 107 cells -
L BRI e A 6 FLANMIRE IR, 76 LR is R,
Fe o RGN, 5555 24 h, P9 PBS WL %
A0, ZETCIMNTE &% 10 pg + L™" apoA- I B FR i
KB MG 12 h DR R 80 A 00 5% 5 RN 448 S 1Y
CH AR A, JR R mE o [ 35 R CPM (B35
BhiCE) /8 CPM ] x 100% K27 .
1.5 PHIBEESEERN IE RS, 1%
TRIzol 277 & UL 45 F2 HUS RNA U4 20 200 fifg

RNA 2 pg ¥ 554 i cDNA , FEBGH 777 10 ul
AT PCR JEH, 94°C WiAEM: 5 min, PCR 4734 34 4~
PEIR(94°CAEME 1 min, B K 1 min,72°C ZEfH 1 min)
J&i ,72°C FHEEAH 10 min, #R )5 4°C 5 min, PCR 5|4
B IUAAREY AR A, 51 F 5040 Tab 1, R
G5, BUY =9 10 pl 3647 15 g - L' St
L TK , TRAL 2R Ge(a, UVP RUEERE KIS0 4T R 4¢
L, FForir 4540 B R 2 GAPGH &R B FEAHL,
DL A AR R i ik i

1.6 ZitZa N SAS SEit 2 Hrik i i &%
HEE, ZERLL x5 TR, PR LR ¢«
Ky, 2 B BCR FH R 2 250007 .

2 #R

2.1 RHTXEWRMAMEEBEEMNRHZE Aot
FEH, FH apoA- T A 1 A A1 JE] 1 A6 V8 ) 15 15 4 i
JIE[E BN, 76 100 pg - L™ AR TAE R &
RS, 59— 5 I, F W40 M 76 A TO-901317 1% 4k
LXR B, 2 i JIF 1 2 ) 40 B A0 3, (R AE Je Tl T i A
AT (100 pg « L"), LXR i 25 A [ fE 40 i 40 3 1Y
YEF B B RS (Tab 2) .

Tab 2 Effect of nicotine on apoA- I mediated

cholesterol efflux in macrophage( % ,x +s,n=21)

0/pg + L1
15.21 £1.32
27.74 £2.594%

100/pg - Lt
10.33 £1.144
21.91 £1.57224

A8 P <0.01 vs groups without TO-901317; 4 P <0.05 us groups

Group
Without TO-901317
With TO-901317

without nicotine

2.2 FHETXASMNEMKIER E AR LXRa &
TFEE mRNA RIEFEmM  ERETHEAT,
NG 8] BAZ A A T %) 1 W 4 i, JH v % A [ 4
Wi B 3 [ LXRa, ABCAL, SREBP2, PLTP. apoE .
CETP /) mRNA ik N, FEAWFFE - A% B w20
Ji, e A JE el T BRI, 7E A LXR S ) TO-
901317 ) #£ F§ 'K , ABCA1 SREBP2 .PLTP apoE FlI
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Tab 3 Effect of nicotine on LXRaand it's target gene expression on macrophage( % ,x +s,n=21)

Opg-L”

100 pg - L~

without TO-901317

with TO-901317

without TO-901317 with TO-901317

LXRa 29.33£2.18
ABCALI 32.78 £2.43
SREBP2 18.63 £2.31
CETP 28.09 +1.57
PLTP 36.85 +2.54
apoE 34.49 +2.59
MMP-9 29.31 +£2.54
MIP-1a 21.18 £1.78

41.27 £2.58" "
48.69 £3.34" "
34.12£2.75% "
43.57 £2.73" "
51.23 £2.71""
52.78 £3.81" "
20.19 £2.19%"
34.07 £2.75™ "

20.36 £2.74**

29.37 £1.78 % ***
23.26+1.94* ***
25.48 £2.37* ¥ **
32.04 £2.84% ¥ **
28.14 £2.73 % ***
30.63 £2.23 % ***
19.14 £2.04 % ***

18.12 £3.2924
17.48 £2.524%
10.73 +2.45%
13.75 £1.322%
21.93 +2.474%
16.47 £2.35%%
41.38 +2.14%
40.92 +2.7944

** P <0.01 vs group without TO-901317 between similar saturation of nicotine; > P <0. 05,22 P <0. 01 vs group 0 pg - L.~

901317 ;** P <0. 01 vs group 0 pg + L. ™! nicotine without TO-901317

CETP ) mRNA ik Eif, i3 B JAE SO Y 3 [
4 )& B H -9 ( matrix metalloproteinase 9 , MMP-
9) . W 40 At 4% 4iE 7K F1-1 o ( macrophage inflammatory
protein-1 alfa, MIP-1o) f) mRNA 235 7K - U 35 91 Ky
Je it TR, 70901317 ffi %35 F i (Tab 3,
Fig 1),

A B
500 bp Lxrg  S00bp ABCAL
250 bp 410bp 250 bp 470 bp
GAPDH GAPDH
100 bp 140bp  100bp 140 bp
M1 2 3 4
c D
200bp CETP SREBP2
250 bp 445bp 250bp 300bp
GAPDH GAPDH
1006p 140bp  100bp 140 bp
M 1 2 3 4
E F
500 bp opoB 500 bp oLTP
250 bp 304bp 250 bp 330 bp
100 bp (1’4"?,‘;?:{ 100 bp (l’j?,';L;H
M 1 2 3 4
G H
500 bp 500 bp
MIP-la
250 bp ';“('J?{‘ft':;’ 250 bp 280 bp
P GAPDH
100 bp (]'4}}?;“ 100 bp 140 bp
M 1 2 3 4 M1 2 3 4

Fig 1 Gel electrophoresis map for RT-PCR of
LXRa« and it's target gene in macrophage
M DNA Marker; 1 ; Without TO-901317 and nicotine,2; With TO-
901317 but without nicotine; 3: nicotine 100 g + L~!, without TO-
901317 ,4 : nicotine 100 pg - L~!, and with TO-901317 , A: LXRa; B:
ABCA1;C.CETP;D.SREBP2;E:apoE; F.PLTP;G.MMP-9 ;H.MIP-1at

3 iTie

SRR AL AL BRI 2 B DK RE A A R AT
A AT R LA BE SR IR N M M AR . Bkl et

! hicotine without TO-

AIE LAY 3 Bl e SR G 20 Hh ) B AR B I A PN
KR RIBRIf e E i, eI IR
(oxidized low density lipoprotein , oxLDL) B 2 & 4ffi 1Y)
LDL F77E 33 46 5 105 210 A it FE SR I [ et 7 1 % 1k
SRULTRAHAL SR Sl Dk RE e A i, £ 4 A
PN JIEL T s &7 3 e A B, HIDIL , R 400 1 40 2K &0 TR
FHLLE B Bk s A Ak 1Y) e A= R T

AR R I 1 280 BRI  S0E
R N ) FE P #5452 TXR IR g
Jarf LXR P9 U 1 AR SO IS, I B A0 M R
AR 5 [RIE, 300G LXR A v 40 il — BL 2 58 3 (4]
IR ABIFIE A B0, (R A5 7 10 N g 440 g
% LXR A5, LR AR P 3k, 4n AB-
CA1 SREBP2 ,PLTP  apoE #1 CETP 45 R HEE g
2 1) R [ B A0 AL 5 AH S U5 B 4T I N 1Y A TR
MMP-9 MIP-1o MZRIE TR,

WA 2 B0 bk ok A A Ak 1) fs s B, Je il T 2
hEENAFR S, RIS, el T 5 el
T Z 1k RE 8% ( nicotinic acetylcholine, nACh ) 52 {4 4%
H N HAETER 9 CYP2A6 FFAHE " Hee-
schen %% (W RIFIT & B0, JE v T 02 1k 20 ik o e B B
S8 Y R T B0 DE Y Rk i S R & AR, Aicher
ECITER ST e Tt T Sl ks R B Ak A T B S 58 v
BRI T T A A8 A 45 A 20 A5 e S e S A
i, B Ak JL R A, 40 ERK1/2 , p38MAPK FlI
Ak, 3 SE 4 R A% 0 T B0X ST R B A A0 i
JA B R BORASPE S8 T RE , 53 W6 K = 1Y S
K F , 2 5 RBERIAE RN, Fe T BBl bk ok R Ak
i i

7E LDLR ~~ /NEUBERY  Lau 252 BOBFST 2 PR, JE
T BA B IKRERE AR H, AR T A B
MBI SRE R F53 b, ety TR — DA AT L
B PR AR Y R 2R (E R e i BARPL R IR ARTR
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TR, HATAE R AE A BE AL 5 A — E AE R
X AR A R B sE EAR 2 B R  e T
REFN I CETP A1 PLTP By3& 4, AW, BIe
TRIDABR ] LXR A5 S48, 5 00 0 40 A AR [ e
AN, I AE T TXR A2k i ik RAE ) & X ]
FE S IR RE S5 30 ks AR S AL ) — > 5 T
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(abstract) .

Regulation of macrophage cholesterol

efflux and liver X receptor « activation by nicotine
QIAN Zong-jie' ,ZENG Qiu-tang” , QIU Ling' ,XIAO Chuan-shi'
(1. Institute of Cardiology ,the Second Hosipital ,Shanxi Medical University , Taiyuan 030001, China ;2. Institute of

Cardiology , Union Hospital , Tongji Medical College, Huangzhong University of Science and Technology ,Wuhan 430022 ,China)

Abstract; Aim  To investigate the characteristic of
liver X receptor alfa (LXRa) and its target gene ex-
pression as well as cholesterol efflux from human mac-
rophages under nicotine. Methods Human monocyte-
derived macrophages were collected. Before apoA-I-
mediated human monocyte-derived macrophage choles-
terol efflux, and mRNA expression of LXRa,and some
of its target genes being detected, the macrophages
were induced with or without nicotine. Results Prein-
cubation of Human monocyte-derived macrophages with

nicotineh , cholesterol efflux via apolipoprotein Al was

suppressed. Nicotine also inhibited LXRa and affected
other genes expressions involved cholesterol metabo-
lism, and facilitated some inflammatory genes expres-
sions. Conclusion The changed function of cholester-
ol efflux and some genes expression may be the patho-
genetic cause, and LXR activity of macrophage may of-
fer potential therapeutic benefit in the treatment of
atherogenesis. Thus nicotine can regulate foam cell for-
mation by inhibiting LXR pathway.

Key words: nicotine ; cholesterol efflux; human mono-

cyte-derived macrophage ;liver X receptor



