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Correlation between the Protection of
Probucel on Injury of Endothelial
Cells by Free Radicals and the Activi-
ty of Nitric Oxide

LIAO Duan-Fang, CHEN Jian-Xiong, HUANG
Hong-Ling, TANG Xiao-Qing, CAO Jian-Guo and
YU Lin

(Department of Cardiopulmonary Pharmacology,
Hengyang Mecdical College, Hengyang 421001, Hunan,
China)

ABSTRACT

probucol on endothelial damage induced by exoge-

We investigated the effects of

nous free radicals and on activity of nitric oxide
(NO) .
tic rings incubated with xanthine (X, 100 gmol
L?) and xanthine oxidase (XO, 100 U » L") for 30

The results demonstrated that rabbit aor-

min showed weak response to acetylcholine and that
cultured bovine aortic endothelial cells incubated
with X-XO for 30 min showed decrease of NO re-
lease and increase of malondialdehyde content.

Probucol (40, 80 and 120 pmol » L) could protect
endothelial cells from injury due to X-XO in a con-
centration-dependent menner. Inactivator of NO
oxidized hemoglobin (OHb, 100 pmol + L), not
synthesis inhibitor of NO N®-nitro-L-arginie (N°®-
L-Arg, 100 gmol « L), could abolish the effect of
probucol. In the inhibitive experiment of NO syn-

thesis and effect, we observed that the acetylcholine

«EARAANEELVEBYIRE (39200151)) The Japan
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-induced relaxation ratio of aortic rings was reduced
by N®-L-Arg, OHb and NO antagonist methylene
blue (MB, 100 gmol - L?) .
L™ could contend with the relaxing inhibition of O
Hb and MB not N°®-L-Arg.

probucol can protect endothelial cells from damage

Probucol 80 gmol -
QOur data indicate that
due to free radicals. The mechanism of such pro-
tection may be partly associated with the mainte-
nance of NO activity.

KEY WORDS

gen free radicals;

Nitric oxide; Probucol; Oxy-

Endothelial cells
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EEHEBEEEEERED (ow density
lipoprotein, LDL) % (k&R fn 8 & B AL AU AL IR
HEFRMEIEA S FE Watanabe i (555
fE M AER SR A KR, &
EMREH - ATHAAFEEERIER.
FHEMNREERARAKER. ITH®B
Mk LDL S48 HS . R SEEEEAN
AHE RS 35 2 ThaE™ . Ku FYERT®
BT E /L LDL et ER RS WA
A R-1. W T3P B ot 0 R e HO DR 40 LAY
#i. ERHEREEENERS, ATH
e & H H B E (oxygen free radicals,
OFR) M FAY A K A AR L R IP A
ERRBERNERESTKETF (endotheli-
um-derived relaxing factors, EDRF) #1867
ZEALDL 8157, BT HEBTEEMHR
OFR Hiti N AR B EARERASHE
AR — LR (nitric oxide, NO) Z[g]
BIXFEmME? MAEE.
1 #HEFE
1.1 BHaERAHA

# T & (Probucol, PBC). X § E M & . N-# %
-L-# £ % (N°-nitro-L-arginine, N°-L-Arg) , £ &,
PR A 199 B R EH K Sigma 28 F &, HKE
W Z 8% Fluka Co (Swiss) * & ¥ E4Hfhe
(xanthine oxidase, XO) & ¥ & (hemoglobin,
Hb) A+ EM ¥k L EL U ERIFEH, A4
Z. BB (acetylcholine, ACh) B bR =4
.
1.2 BEHESEEDIKhERTE—ATREEL
B IR

SEEHNIEC  BABEIFR, FRKN4
mm f 4 F, EFI7CHA (5KCO: 95%02) 8
REEF, MAFES (100 pmol - LT, #KE, T
B f#EA4E (X0, 100U-LY) £FABKE
0 min, REATERUBAEEFRALERH
B E KA 4.0 g P4 90 min, & 538 A BUK &
BEBE, AKX AChHFHFRELHE, AT HBF
/BB E B (oxidized hemoglobin, OHb) %
EFHES-HESEAH (xanthine-xanthine oxi-
dase, X-XO) ¥ 5 mir iu\, £FEH.

1.3 SRR BRI
£ % Booyse ¥ HRAMF AT, B4 EFH
REDRR AEREERMEIIR, HENBLES
AR, A D—Hanks J ik 3~4 K, R EHFF o4,
RERTRFHEAN, Lo 25 HEHL 37C,
1S min), MEE 204N 27k 199 B MALH
. AR NE. WERKEL (1000Xg, 10
min), FEF, mEAXHALRER, HHTEA
My, ZITCHF, AFZRBEHEHE 2X10*
mI'BHE U AERAEF FARARGERAH,
rTRAZ. OEFAE4A; OX-XO 4824, £4
A FES 100 pmol » L' XO0 100U - LY; @FT
BAEA, EmX-XO W 10min mAFTH (80
pmol « L) ; DNC-L-Arg 1 # 4, # 0 X-XO ¥, B
Bt m A\ H T %1 N°-L-Arg (100 pmol - L), 14 X-
XO £ A 30 min &, B KRR NO fo g f L B4
4 (lipid peroxidation, LPO),
1.4 |miTEE (OHb) HEIEI®
HEnaFaNRAY, ANSLLEE 5%
RERMF Imol: 10mol BATFAEAP, RE2
h, #REGHINZEWFTREH 24 h, %1 mmol » L
OHb.,
1.5 ERFEPNORERLPO FIE
HERAENO B ERE LS A X1, 123447,
TR 500 pl, AN 35K R EAH K 100 ol LR
BH, B~ (—4C, 10000Xg, 15 min), K EF
40 pl,mA\ 5% NH,CI1 50 ¢1, 5% NaOH 10 ¢l, ¥
BB 10 min, # & v Griess i A 100 pl, 60T Xk
%, 0CHh# 4 10 min, ABRALLENE 570 nm f
BAFK. AN ERREFHFAESZ, £RUNO
KEXATAREHFRR, IPOEHRAELER
EOVHT, ERUAF_BEHLTEFR.
1.6 MEMNENO §KSBREMHIZEISE
NERLRFER L2, FRAHRLETRTE
X-XO 1L, £ H + 4 8l m X\ OHb (100 gmol -
L), #£%# (100 pmol » L) o N®-L-Arg (100 pmol
‘L) AERAChHSLEXGRTLHHE, BAK
OHb, £EH NC-L-Arg S H 5 A T B E o 7 EH
RT, AChif G tértka o &, HEEXFHAT
ACh tyte A3k, RA4TETH A NO BRRAKE
A£RXTHYM,
1.7 FHERERNZ:s &7, FARESNKE
BEFEZLHEHARE 2R,
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B X-XO SrE N ThRe s, B2/
B EE AT & 80 pmol - LE7{ERAE NO
K& OHb FrFE BT, B A8 NC-L-Arg [HET
(Table 1),

2 &R

2.1 3 x-x0 RGEHEFRThREN R W
MEHYS X-XO #£F M EF 30 min FiT

ACh (0. 01~10 pmol » L) #3&F 3K & R R

%, T H (40, 80 F1 120 pmol » L) B[

Table 1.  Protective effect of PBC on X-XO-induced endothelium damage of rabbit aorta in vitro.
relaxation of ACh (%)
Groups
0. 01 pmol 0. 1 pmol 1 pmol 10 pmol

control 4.7%+3.1 20.248.3 44.7%7.4 66.218. 4
X-XO 1.240.8 8.245.1%*% 21.9%6.0%%% 28.5+7.3% %%
PBCy 5.0%3.3 20.64+6.5°° 32.0+8.5* 42.9+8.8°**
PBCso 4.242.7 20.8+4.8°" 53.84+9.6°"" 55.9+9.3°
PBC,20 3.5%1.5 21.618.4"° 533.6+6.6°*" 69.1+£3.7°°"
PBCao+OHb 1.6+1.2 8.5+4. 4%+ 36.14+12. 0+++ 38.91+15.7+++
PBCao+NO-L-Arg 3.8+1.2% 18.7+3. 6% 50.2+5. 4 52.0+6.1

control; ACh control; X-XO; ACh response on xanthine plus xanthine oxidase; PBC o~120s ACh response after incubated
with X-XO in the presence of 40, 80, 120 umol * L probucol; PBCs+OHb (or N®-L-Arg) : ACh response after incubated
with X-XO in the presence of 80 pmol * L? probucol and 100 pmol « L1 OHb (or N®-L-Arg). r+s, n=5. # #,P<0. 05,
# #, P<0.01 vs control; » »; P<0.05, » » = P<0.01 vs X-XO; +,; P>0.05, ++4, P<0.05, +++: P<0.01
vs PBCao-

2.2 X} X-XO #if5M RBERTHREAIR W
BRI ENKAELERS X-XO ER
30 min /5, FIEFB PSR RAB =Y

Table 3.
bovine aortic endothelial cell (z+s).

Effect of probucol on MDA content of

Groups n  aitrite (g L)
AEEE RN, NO SRR, T/ (40
pmol « L) SEHZMBRPHRARER X-  conwol 4 409k0n
XO #ith, N°-L-Arg MEIMKARGREY 170 b ERENss
NO (1. 12:0. 14 3 1. 810. 16, P<0.01), L ooroew t BOELE
(B BT T B 8 46 5 7 OHb I ATRELBG X-XO+PBCao+N®-L-Arg 5 4.95+0. 94°
X-XO+PBCyo+OHb 4 6. 38+0. 487

Z (Table 2, Table 3).

Table 2. Effect of probucol on NO release of
bovine aortic endothelial cell (z+s).

a: P<0.01 vs control;
>0. 05 vs X-XO+PBCyo;

b: P<0.01vs X-XO; c: P
d; P<<0.01 vs X-XO+PBC.

Groups n  Nitrite (g + L)
4+ NG-L- 7 V-

control 4 1.81+0.16 2.3 XINSL Arg .OHb FIEZEHPHINO S 5%
X-XO g 0.9440.33 3401 pk-A o

X-XO+PBCso 4 1.814+0. 52 M Figure 7 I, NO 4 mil# 7 NC-L-
X-XO+PBC30+NG-L-Arg 6 1.2940. 37 5

X-XO+PBCso+OHb 5 0.92:40.14¢ Arg. NO R &3 OHb il NO 2w B i 32
PBCao 5 1.5540.29° I, HIRERE TR ACh B RAYETIRRAY, IR T Bp
N6-L-Arg 4 1.1240.14 80 umol » L' 9] %¢$; OHb M= EA1EM,. H

ar P<0.0l vscontrol; b; P<0.01 vs X-XO; ¢: P X N°-L-Arg t91ERI W .
>0.05 vs X-XO+PBCgos d: P<<0. 01 vs X-XO+PBCyo; 3 iﬂ.iﬁ

e: P>0.05 vs control.
Simon BT IRIE . ZEAIHYER AL MLAEF
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Figure. Effect of probucol on acetyicholine-induced
nitric oxide release of rabbit aorta in wvitro.

control; acetylcholine control; OHb, MB and N¢-L-Arg:
acetylcholine response in the pnesense of 100 pmol oxidized
hemoglobin, 100 pmol methylene blue and 100 pmol N%-ni-
tro-L-arginine respectively; PBC+OHb or MB or N6-L-
Arg: acetylcholine response in the presence of probucol 80
jpumol and oxidized hemoglobin or methylene blue or N¢-ni-
Tts, n=5; # #,; P<0.0] vs con-
trols # = P<0.01 vs OHb; AA: P<0.01 vs MB;
++3: P>0.05 vs NO-L-Arg.

tro-L-arginiae.

R HEA RN, RTRESHERE
R ML R B ER AY R (F FRERIp s MAE R 4
A E R KE N, EXENE
et e aE S HUAER R i, B
BN TERAER SRIPRESE NO BB
BThRERURE Y NO A X", HERTHRE
&3t NO f18 BB RER 1T {2 m
FERE. BNER, RTEHAH X-X0 &
5 T4 69 OFR HEE M A B kW K
fi, R ACh HFSMIF KIS EZMRERLER
ERSE. W TERARP/ERS OHb &
55, BB NC-L-Arg . A T HEHEE
E#$iEE. OHb X ACh B M BN KK
BYEST ok aimEl, HXF N°-L-Arg 891X
W,

NO =k EDRF RILBE AL AR S RER
PW—HABESFLEEEYR, ERVLE
k. ERFRAEARESHRAGRELI AR
HEEH, NO —FERSETFRUILARANY
B BRIFILES, {# cGMP KFF+-5E, WHiH
MAME R RSB, TR UL AR A
B—-FELEHEREEENER, LR
NO ®4, HgeFEZ—RAFKELRL, £
LDL &3 & By ad (R FE 1€, 390 LDL &
. BEAYEALEESRE NO iF1, L—
HEBuEE NO MmmSAE R AR RGN
HEMGR S E R, {E NO xR
8, 58 RRTR. N°-L-Arg 5 NO &8
MEF, NO-L-Arg FEEEUERN T BAIME
RifEA, ATREREREH NC-L-Arg 19
HNESKITHIER, BRETRYARERL
NO&ZAH %M, OHb RENO HEE XS
71, BER—HKSFELAR, REEHRM
WK NO, 1 NO @y B X HeEi#
e, OHb ZHAMRI ST L ARM
NO 44, KT NO A KR ER. Fet
OHb #yEFME NO T A AABTEAB
g, F5EAATRIE NO B3RS, Fh
FEARS . RITRER N T B OHb 5
BHEMAGHE, WHARKEESKAE
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HARR, RUARTRERY NO FHRE
K NO Riff, REFXHGOER-FEMAH, X
EWALLS NO Hi#/FR, HEEEMRRX
EREHN AR S HFRMLB A L m AT
ENRAREKLOLER"", Hk8EE
NO RIFXN, WTHME—MEHEERR
BN, BEHEA AR REN RS
A, BNEXRPRANT BREHRELN
i B EF AT EA .

ERZEREY: WTHMEHERGA
EARMRPERTES KR NO &,
L NO fRBtAX, MARRENKERS
BRI NO,

Fig ¥ B E R K2 BR 45 2142 W 3& Probucol,
R E M E AR S RESTRILES
EmHETRAXE.
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