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[EEiA] AA@E, HMoF;, RARH, BEEHERXET- KB

([ B IRAAGHRBERLGGHETHAEL LAZCRELEZERTHH AL @eE Gt mo TRk
Fe @ mie —A K mAn ey rb i, AR AP H R G B H R E F- KB o E R R RN, ARKASHNDNEFTHITE
BRSPS 30, B ELISA 77 ik 2 W L m i A6 o F BE- B R a0 &K, A REH RSN E A E @I E F- KB
HiER. ZHBARALEF a RO A R MEZEF- KB ERE e HHF E- 2B Fe kX FA(RELBRF
49 3.54%), & @ HL60 20 ML b 45 I 38 Ao (R sl KT 69 4~ 26 42) , 4L AALF] PDTC 4% F7 A 3% 2 A48 % 2] 3941 .
PDTC & & A 18 Pmol/L B 345 M 4 F E— £BFF 9 R X 25 K F M 4); PDTC iR & 52 Bmol/L B 28 A B 40l & &
HL60 ta Lty #5 P 2 K ¥ dphl. 2T HRE A F ChgAtE EXNNBARLE T aF F494 M5 F & & F HL6O
ML N @R A AEER, ABRF- BOWEREA YR, BARLE RO ZARARNF KRB RIEH
Bk RACAE MBI Z — 89 E- RFEANFHamMIE- R MK,
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Probucol and Antioxidative Vitamins Showed no Effect on Leukocytes— Endothelial Cells

Adhesion in Vitro

HUANG Qian, GRAFE Micheal, GRAF Kristof, and FLECK Eckart

( Department o Cardiology, Medical College of Jinan University, Guangzhou 510630, China)
MeSH Endothelium; ~ Adhesion Molecules; NF- kappa B
ABSTRACT

Antioxidants;
Aim To investigate whether antioxidants probucol, vitamin E and vitamin C modulate expression of endothelial

cell adhesion molecules through regulating NF— KB activation. Methods The adhesion of HL60 cell on endothelial cells

was measured with adhesion assay in a flow chamber. The effects of the antioxidative substances probucol, vitamin E and vitamin

C on the expression of endothelial cell adhesion molecules were measured with cell- ELISA.  The activation of NF— KB in endo-

thelial cells was investigated in a gel shift assay. Results  In TNFa- activated HUVEC, an increase in p65 and p30, a sig-

nificantly increased expression of E— selectin (3. 5 times) , and a significantly increased HLO0 cell adhesion to HUVECs (4~ 26
times) were detected. PDTC inhibited these increases.  The half— maximal inhibition of PDTC on E— selectin expression and
adhesion of HL60 to HUVEC induced by TNFa was at 18 Hmol/T. and 52 Pmol/L, respectively.

C showed no effect on TNFa— induced E— selectin expression in endothelialcells, no influence on HL60- endothelial cell adhe-

Probucol, vitamin E and vitamin

sion as well as the TNFa— induced activation of NF— KB in endothelial cells.

hibit adhesion molecule expression.

% A1 2% ( probucol) AEE R C MYEAE R E £l
AR R TR S Bk R AL 25 — R,
AT s Bk st FERE AL A PR TAR AT B8 B 5
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YRR @HUSRALTIXTRG B 20 7 2RIE K R0 OO0 LRI AR = V-

Conclusions These antioxidants could not in-
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1 MR57EE

1.1 ZHAEiESE

A # 8% Bk A7 % 48 B (human umbilical vein endo-
thelial cell, HUVEC) 1% & #L 77 & 5 7. #1& JLIF
BB Virchow [E BT 5= &, 48 ff & Bk 9 3 40 e,
20 FEL R R 28 B3 AR VR(M199 Aim N\ 20% 4 i 7 100
mg/l. EEF.100 mg/L 4 F £.10 Ug/L W X 4 &
KEFA 2 mmol/L L- &4 8) £ 37 CZ A

FA R, T75 A E 3 RMAE A L 2% A kA
WO . HL60 47 fi & — b B & #7 B 4% ( sialylated

lewis x, sLex) AP REANER R EE 10% /N4
&t 4£ £ .2 mmol/L L- A £ B B RPMI 1640 %
FREFREF(ET 37C. 5%C0, BHRHEF) .
1.2 ZXAY

KRR Z IR H & Z A £ (probucol) « 4 4
ZFCHEALAZE, B EEUE LMW T
F ik Fu NF- KB &t B 9 B 407 %) 18 A 89 31 1L A
g T — 5 & & F B # (pyrrolidine dithiocarbam-
ate, PDTC) fE F P Xt R 2. B AL ME L F
E A = ¥ # T A ( dimethylsulfoxide, DSMO), % 4 % C
FoPDTC FIAMABBRENENRE, £ 5%
vm& BEAB A:107.3%x10°°, 107 °. 3x 107,

L 3x10 *F 107 mol/L.
L3Em%ﬁ%

¥ 157 R H HUVEC # 2| 4 B B &4 89 96 L
HAERRE, FUMEBAEERARANTGEL 15
min, #& J& i1 TNFa (5 x 10° o/L) %% 5 he HF R ZE
1k K E TNFa RIS W XA AR, Sha
FIBBR Z R A M, M\ E- £HEZW
¥ EGiAR T 37 CHEA 30 min. A PBS M % H %K
JE N B B BR B AR T Y L R AR T 37 CHE A 30
min. JH 8 BL 4 R 3 KB M\ 100 UL p— R
A EF ., 45 min 57 ELISA 5 L 2 Bl = .
1.4 ¢RAEFLHISELE

20 MK SE I — AR R BN N B R AT
ﬁ%ﬁ@%%%~ﬁ%ﬁﬁ%%%gﬁ*ﬁ@ku
FHOENHEREE, £ERFHTERETL A
REEFTENRLE, RUE—FERAEENRERD
o MARRBN/NE RHAE Zeiss BWHE L, 5EE
Aotk REETRARES. BENMNRAEZRT
R FRE37C.

KT RARWHUVEC EZ AR F L EW

HEHFLEAREZTLBA. & PDIC.probucol. 4 4
FCMEEEE(KEM3Ix10 "2 10 'mol/L) 4 2
15 min /5, I fiF 98 31 36 B F(TNFa) ®l# 4 ho ¥ AR
HUVEC W% F Z K ERE/NE N, AMWE 0. 1%
#ﬁl%m B~ 10 mmol/L. Hepes % % 7&K H1 M199 %t 7
BESEEE, A/DNE DA 100 UL HL60 41 i
(10°/L) , £ 24P, 5 min /511 3% B 2 R 72 /0 0
iRl R
1.5 EKEBERSH
1.5.1 @& aRiR # Dignam 77 =" # %
BB . B4 8 HUVEC M A7 9% & 15 min
J&, VA TNFa R 1 he RIB0E 20 A DABE 9 10 i ik 3k,
KB E QW VE(1 000 g, 10min, 4°C), A 7KA PBS &
TRAE R, SR 5 fm N 400 ML #Y 5] JE & R (0. 5 mmol/L
PMSF. pH 7. 8 10 mmol/L. Hepes- 1. 5 mmol/L. Mg Cl, .
10 mmol/L. KCI 2 0. 5 mmol/L. DTT) 74 20 min, & /v
N\ 25 HL 10% P40 % i J5 41,1 000 g %% 5 min /5
FhEFE AU LB QREY N 100 B 7
BZ K (pH 7. 8 20 mmol/L Hepes 0. 42 mmol/L
NaCl,+ 1. 5 mmol/L. MgCl,+ 0. 2 mmol/L. EDTA. 0. 5
mmol/L. DTT.0. 5 mmol/L. PMSF #1 25% ¢lycerol), 4 C
TR 30 min, 16 000 g % 20 min, Bl LBy &
B VAW . & JF Bradford 7 E 5 & E R E .
1.5.2 #4RE F BT Y- 7 P— ATP 4718
A NF- KB TN EZ T B A B( LHESI &
HELF5| # 5 - AGT TGA GGG GAC TIT CCC AGG
C-3, THslmE LI mEA, BRERFI A
— TCA ACT CCC CTG AAA GGG TCC G- 57) . #F4f
DL M EHB AN v— 2 P- ATP 4710, XK E 4 3
Umol/L. REEZEBERE, £F — LR +FREENH
EOH&L. W RNGRATAELEES g fn g
A% (pH 7.5 10 mmol/L Tris— HCl. 50 mmol/L
NaCl. 0.5 mmol/L DIT.5 mmol/L. EDTA. 0. 25 mmol/L
MgCl 3 Hmol/L poly (dI- dC) f7 4% H i) » DL E K
R AR T 4 CHIB 10 min & im X\ & £ & 4710 9 B %
FEHF 4 2 UL(0.3~ 0. 6 pmol), ZIEIEA 15 min &
LA E 4% T A R A BB 160 V.4 C
AT RK2h. KRELEKRTE KitEE .
1.6 ZrithbiE

HHEABUTHE IREZET, ARERE
EMRTENNA L B BRAE. n RTEZRKEK.
B A E R R & E A A

2 4R



CN 43- 1262/ R * [E 3 ik igifb 44

£ 2001 FHE9HF 2 # 117

2.1 ZHMI3 E- EBERERIEANEMW

K2 TNFa FER P B2 40 i G (K P 1) E- 3k
BEEIA(OD 1H 0. 27 £0. 06 , X HEAE K OD 14
0.16 X0. 04, P< 0.01) « F TNFa N B & ik
KR 5 h J5 E- B R NRIAH B, £EEaK
PR 3.5 5. NTE R BIR & Fh A A2 A B 2
FIERE TR, B 52 TNFa )3 7 B2 40 i 3 ik
KB4 T AR R 1009% , SR 5 3 4% 55 20 10 R B
2 FIKFo I 1(Figure 1) 7T W, B PiE AL 257
10”7 mol/L & 10 * mol/L ¥ J¥ 3t Fil P4, PDTC Xt E—
R FR HIFRIA B W 7 B A P ), oK
F1# ( half maximal inhibition) 7] & /& 18 Pmol/L. Pro-
bucol ZEEER C MI4EE R E X E- BRI EREE
BHHIER
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Figure 1. The effect of antioxidants on E- selectin expression

2.2 Z54%) HL6O 2Bl S A 57 4 Ak Bt B9 52 M

TE A AR /)N 2 S B v, (] 5 A B 10 248 i 2 e
I35 Sy B8 ek /b« 78 X R £ TNFa H3800 P
Y0 T A 2 B v, ZETAR 30 2. 2 dyne/em” B,
HL60 [ 52 4 Bt % H A 3 1 AYHP, £ 5145 7152 0.
6 dyne/em’ IR, [ 5 kG B A0 40 M % H A 160 14 4
HP, % HUVEC 5 TNFa —#2 ¥ & 5 h, 7] B & 34 i
HUVEC | HL60 5 b % &, fEm Y122 X ()42 77>
2.0 dyne/cm2) N 79 6 NHP, FEARTIZE X ()28
< 1 dyne/em®) 4 655 £30 ANHP, 43 512 £ fiti /K F
4 f5% 1 26 f% . PDTC %t HL60 5 HUVEC H4 B 75 18 35
I A B, S K P 3 B2 2 52 Mmol/L.  Probur
col ZEAE R C F4EA R E 4 HL60 5 HUVEC Fh Bt
BHHI/EH(E 2, Figure 2) .
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Figure 2.  The effect of antioxidants on HL60—- HUVEC adhe-

sion

2.3 BRI EF- KB IEMRIFI

B4R NF— KB (1935 P 7 A FIK O % 2240 A
MEM . TEARZ TNFa J¥# 1) HUVEC 1R 5918 NF
- KB #5714 DNA- EH i & 4( P65 Fl P50) -
HUVEC £ TNFa 422 1 h J5, 75 P65 A1 P50 BH &2
¥, £ PDTC Wikb 5 ) HUVEC, TNFa H ¥ NF
— KB {35 M52 2 B B4 ] Probucol\ 4E4E 3R C AN
e 3R E X4 TNFa b3 1 A K2 40 NF— KB ()3
PR 20 (B 3, Figure 3)
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The effect of antioxidants on NF- KB activation

Figure 3.
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HL60 21 A FETRS B 385 I, T PDTC A5 iy A5 1% 28 48 14 #8
ZRNE . — A, PDTC #4] NF- KB K% 5
HPra Rt A K. #2758 ROI (reactive oxygen inter
mediate) 7] §& 25 40 ffL K491 0 TNFa (115 5 5% S
Mo ARCEREIR, AR RA HLE A TEPERT Probu-
col AEAEZ C MIZEA R E X NF- KB H)IE A
AL

9 T PR PUEE AT VA P 2 RS B ()
oM, FRATAE e A= B LT S A T A 0 4 TR B S
. FHEEERENDOLKYIZ SN 2.6 dyne/
em’, AR HIYIAE 7329 0.6 dyne/ em”, BT A T R
13 E- W HEER OB B A MNR 3 (K AEAETI AR J1R
291 dyne/ em®) FNEE A 22 MHA0 13 200 M 11 52 B (< 1
dyne/em’) o 45 B B PDTC B &40 HL60 5 W fZ
ZH B AS BT, Probucol HEZE R C FIZEA R E WA )
HIVER .

AL ELISA 77 ¥R AEAHIT 78 Hb FH -0 5 200 B
SR . AEAFEYEXT BRI PDTC REAA 2504 b
Je IR BE IR TR P B 4 3 TRRG B 2 7Rk 0
VA, 5 7E 20 iR B S 58 oW 52 31 1) — ¥, Probucol \ 4
AF CRIZEAE R E XA MORE E 73 7 B RS i
HIVER -

Probucol 484 2 C F4E4: 2 E 1E N FiBh 3 kil
PRI Za B 2 A F IR . shP e s
5E Probucol #1111l 51 Jik 35 ¢ 48 4k 1) A A1 | I Ak Y
geE R E MgEE 2 C M0 8 B 5 I IR N
71 R FE EAIESE Probucol BES T PICA A J5
(AN . HATIAA Probucol HIHTAEALAE A L 3
Wee oL i /' FHAE TS5 3 Bk R AR AL 7 T SE 9 B 2. %
THRERVERBRIEA F0. NN NFEER
s IR LA I AT 22 73 2. 72 A A8 1 2 vh e
H, st X — i 12, Bk, Pl 7 g 7
RITIER SR A F e mpra s . g A
M, X AT A S ENER TR B
By A R AR AL

AHFHEFH A TR H Probucol s 44 & C I 4EE
# E B PDTC ARAE 55 248 FRG Bt 43 1 3235 A1 NF
— KB V&R R HIE ., SR P R 4 I % T PR RS
B 13 35 £ 3 Jik 08 R B8 44 1) s 2 b kD B A

H1, AT Probucol A2 C M4EA 2R E Fil 2 Bk ok £
T AY, I F AR I0 o #0 LR B 2 7 R0k, 5 EATHPTEA
Rtk

SE 0k

[1] Gersh BJ, Braunwald E, Rutherford JD.
disease [M] .
iovascular medicine.  Sth ed, Philadelphia: Saunders, 1997; 1 289
- 345

[2] Cybulsky MI, Gimbrone MA Jr.  Endothelial expression of a mononu-

Chronic coronary artery

In: Braunwald E. Heart disease: a textbook ¢ card-

clear leukocyte adhesion molecule during atherogenesis [ J].  Sci-
ence, 1991, 251: 788- 791
[3] Schreck R, Meier B, Mannel DN, et al.  Dithiocarbamates as potent
inhibitors of nuclear factor kappa B activation in intact cells [ J]. [
Exp Med, 1992, 175: 1 181- 194
[4] GrfeM, Auch— Schwelk W, Graf K, et al. Isolation and charac-
terization of macrovascular and microvascular endothelial cells from hu-
man hearts [ J|.  Am J Physiol, 1994, 267: H2 138- 148
[5] Dignam JD, Lebovitz RM, Roeder RG.  Accurate transcription initia-
tion by RNA polymerase 11 in a soluble extract from isolated mammalian
nuclei [J].  Nucleic Acids Res, 1983, 11: 1 475- 489
[6] Stampfer MJ, Rimm EB.  Epidemiologic evidence for vitamin E in
prevention of cardiovascular disease [J].  Am J Clin Nutr, 1995,
62: S1 365- 369
[7] Retsky KL, Frei B.  Vitamin C prevents metal ion— dependent initia-
tion and propagation of lipid peroxidation in human low - density li-
poprotein [ J].  Biochim Bigphys Acta, 1995, 1257: 279- 287
[8] KitaT, Nagano Y, Yokode M, et al.  Prevention of atherosclerotic
progression in Watanabe rabbits by probucol [ J]. Am J Cardiol,
1988, 62: 13B- 19B
[9] Nunes GL, Sgoutas DS, Redden RA, et al.  Combination of vitamins
C and E alters the response to coronary balloon injury in the pig [ J].
Arterioscler Thromb Vasc Biol, 1995, 15: 156- 165
[10] Rodes J, Cote G, Lesperance J, et al.  Prevention of restenosis af-
ter angioplasty in small coronary arteries with probucol [ J].  Circu-
lation, 1998, 97: 429- 436
[11] Herbert M, Bono F, Savi P.  The mitogenic effect of H,0, for vas-
cular smooth muscle cells is mediated by an increase of the affinity of
basic fibroblast growth factor for its receptor [J].  FEBS Leiters,
1996, 395: 43— 47
[12]  Frishman WH, Chiu R, Landzberg BR, et al. Medical therapies
for the prevention of restenosis after percutaneous coronary interven-
tions [ J].  Cwr Prob Cardiol, 1998, 23: 536— 635
(63 2000- 08— 18 YL E], 2001- 01— 30 f&[a])

(S RER)





