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[ ABSTRACT] Aim To investigate whether dehydroepiandrosterone( DHEA) can retard atherosclerosis formation by inhibit-
ing the expression of vascular cell adhesion molecule- 1( VCAM-1) and whether alltrans retinoic acid can promote this action.
Methods The rabbits were fed with high cholesterol diets for 10 weeks. Then serum lipid levels of all rabbits were measured and
the aorta was sampled for morphological observation.  Using immunohistochemistry and reverse transcription polymerase chain re-
action( RT-PCR) , the effect of DHEA on the expression of VCAM-1 protein and mRNA were determined in the aorta of high chol-
esteroFfed rabbits.  In vitro cultured THP-1 monocytes, the expression of VCAM-1 protein and mRNA intervened by DHEA in
different density were determined by immunocytochemistry and RT-PCR. Results The thickness of the aortic tunica intima
and the aorta atherosclerosis plaque area in the rabbits intervened by DHEA were lowered by 59% and 48% compared with high
cholesterolfed rabbits.  The expressions of VCAM-1 protein in the rabbits intervened by DHEA( 0. 1920 0. 0034) were reduced
significantly compared with high cholesterokfed rabbits( 0. 3846 0. 0198) . And the expression of VCAM-1 mRNA in the rabbits
intervened by DHEA( 0. 6856 0. 0286) were also reduced significantly compared with high cholesteroFfed rabbits( 1. 0893 %0.
1089).  In vitro cultured THP- 1 monocytes, when DHEA in different dose was added into the medium simultaneously, oxidized
low density lipoprotein( ox- LDL)-induced VCAM-1 expression was decreased. The expressions of VCAM-1 mRNA in the THP-1
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monocytes intervened by DHEA (0. 2988 0. 0312) were reduced significantly compared with ox- LDL- induced THP-1 monocytes

(0. 6236 0. 0237) when DHEA is 5 Bmol/L.
(P> 0.05).
fed rabbits and ox-LDI- induced THP- 1 monocytes.

After alttrans retinoic acid was added, the change of each index wasn’ t obvious
Conclusions DHEA showed inhibiting effects on the VCAM-1 expression in both the aorta of high cholesterot

That may be one of the mechanisms of antiatherosclerotic action of DHEA.

But alltrans retinoic acid have no obvious effect on the VCAM-1 expression in this action.
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AL TR B R 10 B: A4 1% B EH e+
3% % ih; @& As+ DHEA 4: 1% fE B ®+ 3% 4
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LFRHE(HRERNEFTRAE): 1% EEHE+ 3%
# i+ DHEA(E X 0.1 gkg) + 2 RAEFHR(EFX
0.6 mg/kg); ¥ DHEA 41: DHEA( % X 0. 1 g/kg);

EFEH: EaEAN R K. DHEA W B Fluka /A ],

"5 30770, 2 RALEFE: LARBERAF G AR
N AR E 25T H10970054. B B BRI A #
EEMmENE , KaATE.
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BHEFYRS 10 BEER 120, 3% XE]
44 2 ml/ kg 1T FF 2 %% ik 5T B, TR B B0 E
B4y 5 ml, 45 & L4 B o & 41 % 44T 3G
7€ & JIE [E BZ (total cholesterol, TC) « H i = B ( triglyc-
eride, TG) . & % E g %& & 2 B &% (high density I
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(low density lipoprotein cholesterol, LDLC) 7&K
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BF B 44 0 10% HE 4 i ¥, Gibeo /A ] 7% &) . 4
BART5%CO, EHRFN, F 2~ 3RER—K, FE
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M B 7o i & DMEM/F12 35 3 % (Gibeo /A 8]) ¥ 3
12h ERENA K 7T4H. IE¥4HE: ¥4 DMEM/FI2
B, @oclDL F#4: DMEM/F12 £ 5% #+ 25
mg/L ox IDL(#F R BEAFRFEZFREYLFS
A-FEWF REE); Mox-LDL+ 1K & DHEA 4.
DMEM/F12 ¥ % # + 25 mg/L oxLDL+ 0. 1 Hmol/L
DHEA (Fluka 22 & 7= &);  oxLDL+ # ¥k & DHEA
#1: DMEM/F12 ¥ % %+ 25 mg/L oxLDL+ 1 Pmol/L
DHEA; oxLDL+ &% & DHEA 41: DMEM/F12 %
5%+ 25 mg/L oxLDL+ 5 Pmol/L. DHEA;  oxLDL
+ DHEA+ 4 R X 4 ¥k 4. DMEM/F12 ¥ 5 %+ 25
mg/L. ox LDL+ 5 Hmol/L DHEA + 1 Hmol/L 4 R & %
F B (Sigma /A B 77 i) ; @ % DHEA %1: DMEM/F12
B # &+ 1 Umol/L DHEA . & 45 40 f 72 24 4 1k JH 24
h B AR 77 kR EMRF.
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TGC ACA GG-3, K X 5-CCA TCC TCA TAG CAA
TTA AGG TGA G-3, # ¥ = #1& 567 bp; W5 B+
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T: IE X 5-TGA GCG GGA AGG TGA GGA GIG AGG-
3, R X 5-CAG GAT GGA GGA AGG GCT GCA CAA-
3,4 =K 509 bp. 5B GAPDH 3|4 ) 5
T: IF X 5-GCT GGG GCT CAC CTG AAG GG-3, R X
5-GGA TGA CCT TGC CCA CAG CG-3, ¥ # =4k
384 bp( & B| #734 & Invitrogen A 8 & &)« RN %
#¥: A9 C1mn B K61 CT45s  HEMHT2 C1
min, 35 MEFX . &HIHE 4 W § 38 = AT AR
8 R PR B UK o

KA SQ9636 A 43 4 R 47 410 K Bk & R,
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44 VCAM-1 mRNA AE T R L&,
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B4 % TC M LDLC /K-F I & & T IEW 4 (P
< 0.05), A DHEA F¥ii/5 LDLC A BT FFE( P< 0.
05) o [AIB I A e S 4E R ME 4] 4 ¥ TC A1 LDLC
AP S G+ DHEA 4 — P AR P< 0.05) . 1M
B DHEA 215 IF 7 21 % 2 [A] AR /K ~F30A B 2 22 57
(&1,

% 1. BAEFHYMASKFEELE(x L5, mmolL)

s A A J1EL [ i = Fg HDLC LDLC
IE 0.96+0.16 0.77%0.10 0.44F0.12 0.39 £0. 08"
=Rl 18.8410.15  1.0110.43  0.4530.16 14.67%2.95

&+ DHEA 21 18.7010.81  0.88%0.44 0.49%0.06 9.67 £0.90*

A 4 R
B DHEA 41

11.6210.73>  0.5930.17¢  0.48%0.17 6.52%+1.93>

0.78%0.17 0.59%0.10 0.35%0.17 0.30%0.15

a Ny P<0.05 H5mfRdtbi:, bR P< 0.05, S5ifii+ DHEA ALK
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BIE A FEIRE R NG R B b, (AR /N A,
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B 1. SEFHEOBHEBURKXERBE(FF GRe)
ANEIRA, B ANEE+ DHEA 4, ¢ A& RALEPERHE, D NER
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DHEA 20 J 4 Je 4k F R 2H S 3= 3 Jik P9 JE 1196 AN [
FEFEHE R, N BT T B0 98 A K R e i &, &

E 2. REFNPKHE £BLER( x 100)

%2 BEEEHRFASLIEARMLLE (v 5, n= 6)

PR NBRJEE BEHRTAR N
o A PR L
(Hm) ( Hm) (Hm?)
IEH 279160 2.1020.00*  0.0030.00*  0.07 0. 022
= E 275+50  127.19 £49.81 193 544 18104  0.46 F0. 13

EiflE+ DHEA 4H 311E71 74.55%19.22¢ 81270 £8659* 0. 25 0. 08*
SRARAEFERA 29534 68.53120.29° 104 704 19 3132 0. 21 0. 032
B DHEA 41 260 41 2.10 £0. 00 0.0030.00  0.08%0.01

a i P< 0.05, H5mlgdithis, bR P< 0.05, S5&fE+ DHEA #HHEL.

2.4 IMEMPEREMSF | ERFEAILLER

FH I 3 AT 0L, v A 4 4 3= sl ik P B 40 A e R
JLHEE H T L B R A R R, SN B R I A A
K& VCAM-1 #iA5. DHEA 4H % 4 ) =4 B iR 40 %
F B ik P9 AR AN [ R B 4 S, (H R B R AR o A
FLER Ak AH X T w5 g 20 35 B B PR AR . 1E 4 K R
DHFA 4% EZh kB A DR EmMEE A, SH%
FE Bk VCAM-1 & ARIE I LA LK 3.

B3 REAAUFERSETHKMEMBIM T F 1 TIK(SPFE x 200)

FR41, D N DHEA 41, E AIEH 4.

K AR AT LR 4 AT L P R AR A
JeHA B 2) « BAETEE A RIRINE LR 2.

A JyEifiedl, B Jviifls+ DHEA 41, C AIEH 4.

HE 4 AT I, oxLDL #5541 THP-1 $LA% 40 3R
I IS S R B 7 1 B R 3G, SRBLN A T
LRI 5 0 B B BRI AL B R 3 %2, e
%. DHEA T-¥iJ5 VCAM-1 £k % ox-LDL % 5 4141
Jf B B0 55

*3 ZERTIXBMEARIEMSF | EEREHLEER
(; )

g 4 SE RO EAE
EHA 0. 0671 %0. 0062
R 0. 3846 0. 0198
i g+ DHEA 41 0. 1920 £0. 0034
4 RN F R A 0. 1883 £0. 0132"
1 DHEA 41 0. 0985 £0. 0038

a N P<0.05 5EfRdltEe, b N P< 0.05, 5§+ DHEA 41t
i,

A NTENEA, B NEE+ DHEA 4, C N4 R 4eH
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2.5 FBEREFNEKMEMEFEM 5> F 1 mRNA ]
IKRIEEER

B e 4 % E 5k VCAM-1 mRNA Z3%( 1. 0893 £
0. 1089) BH & 5 T 1E 5 41.( 0. 2988 £0. 0312) , DHEA
4H VCAM-1 mRNA 3% (0. 6856 0. 0286) %% & g 21
BETT B, A 4 R U 4E R Z4H VCAM- 1 mRNA
REHAHEMLEREG REME(P> 0.05) (K 5) .

(465bp) FeE=

GAPDH-
VCAM-1- I
(567bp)

5. Bk B RZEREFNIKIME MBFEH 9 F | mRNA &
EBIER M K Marker, 1 Enfie2E, 2 N &5+ DHEA 4, 3 H4
SR\ 4E R 4L, 4 9% DHEA 41, 5 AIE# 4.

2.6 &%4H THP-1 4056 10 & 20 B RGBT 4 F 1 mRNA
FKIEWELER

4L LDL 55 THP-1 40 %% VCAM-1 mR-
NA(0. 6236 0. 0237) % 1E # £ 0. 1693 £0. 0068) #H
I, A [F9K FE ) DHEA T f5 H Rk
BTN B#%, £ DHEA ¥R~ 5 Umo/L B THP-1 41 i
VCAM-1 mRNA 3£ (0. 2988 £0. 0312) T &% 9] &
(P< 0.05) . T[R4 e SN4E R 5 o LDL+ 5
Umol/L. DHEA ZHAH bt 2 5l e 3 P o

3 i
B K FE AL A — P 1 AR 0, R R

ANIE®EH, BN ocLDL 'S4, CH oxLDL+ 5 Umol/L. DHEA

VCAM-1
~(509 h])

e et K R (A1)

(384 bp)

6. EBKT~E4H THP | 40 A6 I & 40 B #6 B 4 F 1 mRNA
FTIEER M A Marker, 1 HIFH 41, 249 ocLDL 541, 3 A
oxLDL+ 0. 1 Hmol/L, DHEA 41, 4 9 ox-LDL+ 1 Umol/L. DHEA %1, 5
o LDL+ 5 Bmol/L, DHEA Z, 6 5 o LDL+ 5 Bmol/L DHEA+ 45 704k
FER4L, 7 ' DHEA 41.

TR F2 B T A5 ) P9 R A B P LA e A B A
A 2 [B) R AE ELAE D, DA R JR3 30 7= AR ) K
By o TRk R T SR 2 45 . BRI, E R
ME & ox-LDL ¥ 7[5 5 VCAM- 1 IRIE, £ As K
AR R HEER

It 20 A T e L3752 1Y) — S S I
R, HOR AL T 7 1 v VG T 5 T o 468 1) 9 Jm T o
B, X — R R AR AT aE e H S 2R
i As BIR R I RA W FL K P DHEA A DL
TULAN 53 2440 ) 200 PR 336 4 1T 3 BT As B4R T
DHEA 7E 44 P4 /2 F 41 il £ 3 P450 75 7 g % A O M
i Ja RAFEVE Y . it R P4SO S ERAH £
AN B BT, A8 I -V LZE B AT THP-1 48 i o 3 3
MR 3T iv. 6 RIEEAEH, 4 F R 52 AR B0 5 vl id
It iv. 6 J5 3 T R AN i 3K P450 RIS, itk
TN 78 24 F RS2 A4 sl 70 o] LA e PR U 58 2 5 3))
ik 385 1% B A 10 A P9 P E B 3R UK P, AT A
DHEA 1t As /EH

AW G B S5 45 SR, v H [ B AR S TC
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A LDLC 7K~ 525 v, 3k I B 8 T U 1,
Ut B S Y K 2 B Th . Yk %k 75 DHEA 10 F 5
R B ik BE R S0 TR B P R 1) 8 JEL R B AH X
As BRI GINHE BT . [F %54 540 2 m
RT-PCR 45 R & B, X As AL H Y, R BRI 7
DHEA J5 % T 3h ik VCAM-1 A & mRNA F£iAH &
FEAE( P< 0.05), iIX#&7~ DHEA X1 As BI1E AT &g
5 HADH] VCAM-1 RIEZ VI R4k
KRG, 5 DHEA 40 i LLTE M AR K P B A%
FFEPR L VCAM-1 Rk /KF EZE R TR ER T
BEX(P> 0.05), RHRE R a R A 4EH IR I &
1 1955 DHEA FI3T As 1B . BE45 35 Maiti 25 1)
s AT &, H R FE TR 5 iR &k 78 4 e A 4
FR IR BE 8 5| A =1 g UAEA 9% .
KESLUEH By B S 5 As 4t
2, BB i B LAt 40 i = AR IR Y o TR AE R
o7, o B ATy % R an R T . THP-1 40 i
NN EAZ MR, B S5 NS0 JE I 5 A 2 A AL 1)
FEME, ZEE WA BT As A SR 2 P IR 1 4 i
BRI T HIRE T . ASS2IbAA /B 9% THP- 1 B R% 240 i 45 51
KI: W N 25 mg/L ) ox- LDL 1£ F-F THP-1 411 i
24 h J5, ATLLE ERHE VCAM-1 & [ A1 mRNA 3%
B(P< 0.05) (HT Y 382 A A FhE K IE K
VCAM- 1 ZE[R], BRI 50 47) S 56 F0 20 g SI2 56 Fe K &5
H VCAM-1¢DNA J2 FTi% I GAPDH. )4 B 5 AN [F]) o
[F) B 7E 1% 77 28 HR IS [F)3R FE 1) DHEA J5 VCAM- 1
H I mRNA 3R A6 AT A, SEAE F 78 DHEA
WPEN S Bmol/L BRI (P< 0.05) o« H AL
DHEA feW 4051 ox- LDL % THP-1 ZH#d VCAM- 1 1
FKIEEM . FINREEH 7 A L5 2 F B DHEA
REBZ 3 1] ox- LDL X B 5 ik P9 Bz 48 e A I 5 P 3 L

YA VCAM- 1 (R B fE N2 . Tiin N 4 e R4k
FFR 5 DHEA 3t [A)/E F 20 THP-1 40 fg /) VCAM - 1
HHEM mRNA KR IE 5§40 DHEA HAHLLZ 0%
B , X 53 Ee gt FAH— 2 k4t
YEH R 5% DHEA $T As 1€ F BINLHIE A f it — 25
FIREFE . LA b Sh sz at A2 i S 45 SRR 7R, DHEA
REAG T HNH] VCAM-1 [RIERIEDT As 1EH -

[ &3E 3 HK]

[1] Corrigan B.  DHEA and sport[ J].

[2] Zdrojewicz Z, Ciszko B.
importance and the role in human body[ J] .
(6): 835854

[3] Vatalas IA, Dionyssiour Asteriou A.  Adrenal C19 steroids and lipoprotein levels
in healthy men[ J].  Nutr Metab Cardiovasc Dis, 2001, 1 (6): 388-393

[4] Han SN, Le ka LS, Lichtenstein AH, Ausman IM, Schaefer EJ, Meydani SN.

Effect of hydrogenated and saturated, relative to polyunsaturated, fat on im-

Clin ] Sport Med, 2002, 12 (4): 236-241
Dehydroepiandrosterone ( DHEA ) -structure,  clinical
Postepy Hig Med Dosw, 2001, 55

mune and inﬂammalury responses of adults with moderate hyper(tho](—:%lero]ﬁnia
[J1. J Lipid Res, 2002, 43 (3): 445452

[5] Chien S.  Molecular and mechanical bases of focal lipid accumulation in arterial
walll J].  Prog Bighys Mol Biol, 2003, 83: 131-151

[6] BAEH, FEH, T &, MW, BRI LSRR X RN
HRIKILE A TR AL B IR ]]. EF AR &, 2001, 11

(2): 7677
[7] Labrie F, LwurThe V, Labrie C, Simard J. DHEA and its transformation into
androgens and estrogens in peripheral target tissues: intracrinology[ J].  Fromt

Neuendocrinol, 2001, 22 (3): 185212
[8] Nawata H, Yanase T, Goto K, Okabe T, Ashida K.  Mechanism of action of
antranging DHEA-S and the replacement of DHEA-S[ J].
2002, 123 (8): 1 101-106
[9] Maiti S, Chen X, Chen G.  Alktrans retinoic acid induction of sulfotransferases
[J].  Basic Clin Pharmacol Taxicol, 2005, 96 (1): 44-53
[10] Reape TJ, Groot PH.  Chemokines and atherosclerosis[ J] .
1999, 147 (2): 213225
[11] A 3, REH, bkE. BEARERY A REEBEEAFSHIA
JGF RN S MR AL VCAM- 1 ISEMAL)] . P AR F FR(ES
JR), 2005, 34 (4): 398400
[12]  Hmeid, Puik#, & i, BEF. AR A REEEEA
% T 00 M PR AT R VCAM-1 RIXHIA[ T, B rkatfo 4
&, 2006, 14 (7): 577580
(BcomiE R

Mech Ageing Dev,

Atherosclerosis ,





