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Effects of Stichopus Variegates on Expression of Adhesion Molecules in Rat Vascular
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[ ABSTRACT] Aim To investigate the effects of Stichopus Variegates on tumor necrosis factor- alpha (TNF-a) that induced
expression of vascular cell adhesion molecule-1 (VCAM-1) and intercellular adhesion molecule- 1 (ICAM-1) in rat vascular smooth
muscle cells (VSMC), and to explore the mechanism of antt atherosclerosis role of Stichopus Variegates. Methods VSMC
were isolated from the media of normal rat thoracic aorta, VCAM-1 and ICAM-1 protein and mRNA expression were detected by
flow cytometric technique and reverse transcriptiorr polymerase chain reaction ( RT-PCR) respectively.  Adhesion of monocytes to
VSMC was measured by cell adherence assay. Results Under basal conditions of cultivation, both mRNA and protein ex-
pression of VCAM-1 and ICAM-1 in VSMC were very low. Treatment of VSMC with TNF-a ( 10 Pg/L) led to a markedly increase
in both VCAM-1 and ICAM-1 expression ( P< 0.01). Stichopus Variegates (1.5~ 6.0 g/L) significantly inhibited TNF-at in-
duced protein and mRNA expression of VCAM-1 and ICAM-1.  Flow cytometry showed mean fluorescence intensity of VCAM-1
decreased from 176.4 £3.5 10 80.7£1.9 (P< 0.01), ICAM-1 decreased from 92.2 2.9 10 58.3+2. 1 ( P< 0.01); Rela-
tive optical density of VCAM-1 decreased from 0. 61 £0. 03 to 0. 41 £0. 04 analyzed by RT-PCR ( P< 0.01), ICAM-1 decreased
from 0.41 £0. 01 to 0.30+0.03 (P< 0.05). Cell adherence assay showed that Stichopus Variegates effectively reduced
monocytes adhesion to VSMC, OD value decreased from 0. 467 0. 062 to 0. 256 £0. 029 ( P < 0. 03). Conclusion
Stichopus Variegates nhibited TNF-ct induced expression of VCAM-1, ICAM-1 and adherence of monocyte to VSMC, which may

play important roles in the prevention of atherosclerosis and inflammatory response in vivo.
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P S BT RS B L 37 sk R ] e R ek = s, A7 o 452
1 5 8 B I8, (R ML N R, IR0 A 08 A 8 s
B, AL B RE BB (0 & A R R (BRI 2k
2 Bl X 1L F- ¥ L 4H Y ( vascular smooth muscle cell,
VSMC) Fik ML 40 B RG B 73+ 1(vascular cell adhe
sion molecular- 1, VCAM-1) 4 ig [A] K5 B 7>+ 1( inter
cellular adhesion molecular-1, ICAM-1) [ 5% i U
18, A SO BT I 7, Lt — B R HgT As AL

1 MR

L1 EBEARFR

fi& BE 1 1 Wistar A F 10 2, K& 100~ 120 g, 1
TLERAZZRFAYF . DMEM ¥ 5 £ 4 X 5
Invitrogen /2 &] 4 7=, fg 4 M v& A M W 2= F A
BAEF. BRSEZERARENE, HE L 9% .
& RNA & BU R % A& B8 4% K AL (polymerase chain reac
tion, PCR) i 5| ' T Fermentas /\ & . Recombinant
Rat i J& 31 3% F a( tumor necrosis factor-alpha, TNF-
a) # % E R&D /A & 7 d& . FITC #71C mouseanti-rat-
ICAM-1 ¥ 32 [& 40 ¢k 4 3£ [E Serotech 4 8] * &, PE 4%
1€ mouse- anti-rat-VCAM-1 # 7% & #{K 7 % [E Bioleg
end /A &] F* & . Rose Bengal 1§ T % [E Sigma /A & »
1.2 ApiERS5EE

KW &4 TR Wistae KR (FR2R)MWEF
Jik, 4R 28 W S ik 35 7 °F 7 L 48 B (smooth muscle cell,
SMC), & T 37C.5%CO, FHhfFRLER F£
ERLCEBR0.25% & aiE it R. FERm
VSMC £/ A % F1 SM-cractin %08 K Kk L=, 4 2
EMET, BREKRY, RXWHEKEFTHI, &
MaEARL &8 2 I SMC FAE B IE” “ 57 % £
Ko SM-cractin % & 7% ot i & % FH £ VSMC A F
5%, S EHFEEREKR. HAKRZH 5~ 10 K
MR TR
1.3 ScEOZmpR 4R

M 2 10/L E M TR, &
28 ML 27 90% L & B, #& 0. 5% & 4 1 & B DMEM
BARENK 240 EHEEE S K, K5 & 5% 6+
17 B9 DMEM 3% 5% 4 4% 82 3% 7%, BUA K R4 VSMC
WAL A (FHEFEAEKN 3 Z ax RATNFa
F LA (10 Vg/L) #2 TNF-a+ 7~ Bl 3% (1. 5.3.0.6.0
gL RS LA ZatRARMEMTRE
. HEWEF 240 FHTUTHRN.

1.4 RAMEECNE

bERpHEERGH A 0.25% & & B
H Ak, PBS Y& 48 A, 4 Al Am A\ 10 ML PE #7 1T mouser
antrra-rVCAM-1 #1 10 ML FITC #F it mouse anti-rat-
ICAMF1 B 7w B HikE &4 M, K L& EFHF 30
min, PBS £ F K, B0 3 £, 0.7 mLPBS & & 41/,
T3 4 DA I P TR R E
1.5 HHREBEAMERN

20 B & RNA 2 B R =25 U I —B —4&

fF—F E R ERNA, A 751 AR EHEE
MEFEE. @OFHEF B2 &K RNA, BEALTIH 1
U, (1 Hg),5xRT &K 8 WL, ANTP 4 HL( 10 mmol/
L), RNA B& #0745 2 UL (40 u) , M-MLV 2 HL(400 u),
A AE BARAL 40 WL, 42 °C1 h, 70 'C10 min. (@PCR:
KRR % A 10 x Buffer 5 HL, MgCl, 4 UL, dNTP1 UL,
F L T#5I 44 1 UL(25 pmol) , Tag B 1 UL(5 u), %
AZE S0 ML, REA&MHH 95 CHAZ K S min &, 94T
A M1 min_ 58 CE K 1 min~ 72 CE# 1 min, £ 26
MNEIRF, KKER JG 72 CIHE# 10 min. 548 4
A TRENE AR ICAM-1 51 F5 LR 5-
TCA AAC GGG AGA TGA ATG G-3° , T 4 5-CTG
GCG GTA ATA GGT GTA AAT-3’, 4 3K & 185 bp ;
VCAM-1 5|4 F %] £ #% % 5 -ACT GCA CGG TCC CTA
ATG-3", T # 5°-TCC CIC TTT GAC GCT CIT-3’,
¥ K E 561 bp; 5K Bactin 514557 LA 5 -
TCG TGC GTG ACA TTA AAG AG-3’, T A 5°-CCA
GGA TAG AGC CAC CAA T- 3°, # # K & 417 bp.
PCR =41 | 2% 3% fig 4% & JX (EB % €.) = 3%, DNA
Marker 4 Promega /A & 7= dn o J %t JX & R & % 40 A
(% [E Alpha Imager2200) W 2 3 # H .
1.6 BHi%4HAR —IE T8 BN 4HRa G R SE e

IHFESBXE[4]. BHT 96 LR EKE
WHVMC #% R AR A%, 8 7 xE,
PBS B4 T K, BILAMANIKE H 2.5 % 10°/L £
25 1 £ R 200 L, AEFRE 30 min, R % oK ks M B 2 4 20
B, PBS #& % W 3, 4 3L Am A 100 HL 0. 25% Rose
Bengal, Z 1% 7€ ] 5 min, % % 22 &}, PBS &I # &, &
FLAm )\ PBS- Z.E2(1: 1) 200 ML, = J2. 1€ A 30 min /3,
g A7 X 570 nm % K T =2 &3 OD 1.
1.7 4HRRESEI

G E A RS R &S e . 4T BT &,
&R ZIAR R BRI EWR S K %2 ¥ VOMC
A KT EE, FE /35 96% LA L.
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2.1 RNGBEAENLER

25 % B4 VCAM- 1 A1 ICAM-1 F£iAH%)1R 53, 10
Yo/, TNF-a /EH 24 h 7] &3 % T KR VSMC &R i&
VCAM- 1( #8025 %) A1 ICAM-1( ¥4 hn &) 3 %) (P <
0.01), Tife R 2Kk £ b5 o] B & 40 1] TNF-a 5 F 1
VSMC ik VCAM-1 Al ICAM-1 (P< 0.01), HBEK
FEXE N, HANHIE R P< 0.01) (K 1) .

# 1. ERSHSEIREFEET GEFHNEFRAE
FXEB 5 FRIZBIFM (v Es, n=3)

a5 VCAM- 1 ICAM- 1

= AR R AL 35.412.3 33.9%1.7
TNF-a #l F i 176. 4 £3.5¢ 92.242.9°
RIS ZHE 1.5 gL 4l 132.1%2. 0 71.5%1.6
RIS HZHE 3.0 gL A 122.6+2. 5 66.2%1.1
WHIZHZHE 6.0 g/L 4H 80.7£1.9" 58.3%2.1°

a N P< 0.0, 5T EXHALLLE; b N P< 0.01, 5HEIRIEEHEF o
A L

2.2 FHRBREMBRNER

AN B4 VCAM-1 A1 ICAM-1 mRNA ik H
fi, 10 Me/I, TNF-a 7] %% 5 VCAM-1 A1 ICAM-1 mRNA
FIE(P< 0.01), /£ 2K 2 05 ) B 840 ] TNF-a
S VCAM-1 1 ICAM-1 mRNA £ ik (P< 0.058
0.01), HEZREHMNER TR EE(EK2 KE 1),
2.3 HRISMEBENHERREF o« FSHMLE
IR ALARE —E A% 4 B Rk B B S0

TEMNBRARG L ERZAML S VIMC K
(ODsiom N 0. 148 10. 032) , TNF-a Hi 3540 B 4% 40 i 5

R AW

oW

; 1
Facte W 108
e W Ve

it &

B 2. RIS SHE RS TR AR IR ME( * 100)

B2 K 1.5.3.0.6.0 /L 41.

3 Wi

R B 43— A 5 0 5 400 B ) 40 5
45 R ) K LA PR B R SR TR R A, T A T
AR PR, E A5 B 200 D6 £ K BRI ST % 7E S8R 30 ik
SORERE AL ) T AN K R < 28 B i 7 et UK s Bk il T AR

VSMC i B 55 2 3 11 ( ODsyom A 0. 467 £0. 062, P <

0.01), fe RIS 2 BERE M) FEAZ 4H i 5 VSMC A Bt
(1.5.3.0.6.0 g/L. 44 ODsyon 43 714 0. 383 £0. 052-0.
327 0. 029.0. 256 £0. 029, P< 0. 05 5 0. 01), H.Ff
WREERE I, FAPHIE R (P< 0.01, B 2) .

Pap— - - VCAM-1 (561bp)
e et © —2Ctin(417bp)

500 bp B -actin(417bp)

250 bp |CAM-1 (185bp

| FHRREMEBRMER M AEASTRE, 1 4%
ORI AL, 2 AMORIRSE R 1 o RIBAL, 3 ATERIZRELHE 1.5 ¢/L
1, 4 NRISHEZHE3. 0 gL 4, 5 ARISHEZHE 6.0 /L 41.

+ 2. ERSHMBEXMEREETF o FSHMEFEINH
BEAEFTS> F mRNA RIZMEM (x X5, n=3)

A VCAM- 1/8 actin ICAM- 1/B-actin
o 0 R AL 0.30 0. 02 0.2510. 02
TNF-a il 40 0. 61 £0. 03* 0.41 0. 01*
TEHIZHZHE 1.5 LA 0. 49 0. 03¢ 0.37x0. 02"
TR SR 20 3.0 oL 4l 0. 46 0. 03° 0.35%0. 01"
WHIZHZ P 6.0 gL A 0.41 £0. 04° 0.30 %0. 03¢

a N P< 0.0, 52 X IRALH; b N P<0.05 ¢ N P<0.01, 5
SR FER T a il 4 H L8

A 9 AR IRAL, B 9 MORIRTE R T a RIBAL, C.D-E 751 4 7E

JEHME MERESRW D RE T EEEH. &
5 As RAERBERIRM > FFREFEEEFIE. RE
BREE B SR N 6 8 38 2R, ICAM-1 A1 VCAM-1 %)
J& T Bk F B SR AR . SCRR R IE, — L4
K70 TNF-a. Y TR A &R 1 S n e gt
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SMC ik ICAM-1 A1/5; VCAM-1"! | H it TNF-a 191
RRESIANEH . AL g BiEs, A MNEAK
L f& mRNA 7KF, TNF-a ¥ 8 B 215 5 KR VSMC
FiE VCAM-1 1 ICAM-1, FF B8 34 in 5 4% 41 iy 5
VSMC HIKG B TNF-a & —Fh 72 2 fE i fE h A B 2L
TER I RAEN T, As BT A 2, HE As R EHEE
SIEEE o Rk, 30 AT AR R s A
Y AT WA R ER ST R BB As HURR

KEB 4> 7 VCAM-1 1 ICAM-1 % I\ Ay /2 41 Jfa v
A IE IR S8, A FFIBIK T 2R R, T
HAR#E 7 veMC ) 18 58 F1 5t 1Y . veAM-1 AN
ICAM-1 7E 1E % B £ Bk SMC AR AR &, iy
SMC N HETY; 24 kA= As I, SMC W48 AL AT 1 &
A, KL TR LB SMC, X I VCAM-1 F1 ICAM- 1
N EFRIE, TR IE YN 2 g0 R AL AR A 0
LR BEREMEE. Li %Y PR R, As TR
FH, VCAM- 1 F= B3R5 T P9 i 4 B, 1 76 i3k | PR 41
YEBTHR, VCAM-1 3 B R IE T SMC S 2 5 AE 9 i
H ) SMC, 2 BE B Rl 24, 20 ik i T P B 3R 18 VCAM-1
BERRAKFETE K. T TE BCR A, VCAM-1 1
ICAM-1 == B 14F B0 A2 41 PR 1) PN 2 400 RS it S i %8,
TR R AR A, AR ik L8 N5 L ) SR A A B AR
T Ik L 40 B TG, S 398 o G Ath 240 5 400 i ) (%) AH L
YRR ASIB A A i =40 Hd R F0 RT-PCR B IR WL %%
TAEH B K £ BN TNF-a 35 5 /0 VSMC K5 B 2> 1
VCAM-1 #1 ICAM-1 K& B 5200, & H 1 mRNA 7K
SPEGAE T 1EH] S0 2 FEX VSMC K5 B 4> 7 IR IE B
AR VE R, SR VCAM-1 B4 #I 7 B 2%, H.
HoAn e BB R AR, XX 2B LR As IRAE R
Ji& e BRI SR AR IR BN AR — EAE L 1A
TEH 20 2 WE LA I PR TF R BT 5

HAZAMRTE As RAERESRREZEM. Pk
IEHIRET, 45 VOMC i b, — B
M 5 P M S 5 P B R R SMC B B,
FAME As BE R B R IE MBS 5, SMC 4 5 55 2535
I H I B 4T PR B o, 5 R 4T L ) B B
(4R S FIRG B, — 77 TH] 55 4% 40 P 45 B BE B 4k K =41
AR B i B R AR TR IR Al 53— 9 THI, SRA% 40
LR AR A L IR T AN 22 43 24 J5URI % SMC 3R 7Y %
ARG G Hdt— 2D M N EIE R . SMC A5 10 B A 40
MR SEANE FI T JRE J 87 1) 4k 82 % F2, i HL 38k
T SMC (1386 58 A0 B A0S TR G A, T BB B gk
JEAN 45 R A kR, B R R,

VSMC ] i VCAM- 1 33 5% 6 1M 3 55 77 2 175 5 1 51
ZANIBIE T, SMC 5 50 A% 20 i BB A 1% 77 7T 38 0 5 4%
Ui CD36 1%, CD36 J& T B KiGIE K324k, 21
As BRI EE 24K, Zhu 251 #8441 S8 FESE,
HRZAE SMC Z [a (A EAE M T & &R
AR 1A, EE PP R 5] kS
KBk LE G E. X EEE R R, VSMC 5 5% 41 g
A A AR AT B L A7 D0 R, HORS B AIAE B
YEFXT As Mk Ak R A R IER . I, 1B 24
Vi 3 R I B R

AR TR I, SMC A L4145 F 1 55 500 240 ook B
HIRA, & TNF-a JIBUE, 5 5 A MRS B & K 3
I, B AR 2 08k 2 58 IR B 00 34 0, XF VCAM-1 1
ICAM- 1 #| £ FH 389 98, 52 A% 41 J 1 G B &85 2 37 0k
b, Uk B A8 R 28k 2 BE BT 3E G 40 ] oF T UL e
VCAM-1 Fl ICAM- 1 $§ 5152 VCAM-1 [ 33 1y BH 1 5
240 M VR B o SRTHT, A DG AL 2ok 2 B0 ) TNF-
a %5 VSMC ik VCAM-1 A1 ICAM-1 I #aYIHL i b
Bl — W FAESE .
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