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ABSTRACT

and cytokines involved in the processes of atheroge-

A large number of growth factors
nesis. A variety of in witro and in vivo studies
gave indicated that tumor necrosis factor (TNF)
and nitric oxide (NO) have close relation to athero-
genesis. In order to find out the secretion of TNF
and NO production by lipopolysaccharide-stimulated
macrophages preincubated with minimally modified
low density lipoprotein (MM LDL) and oxidized
low density lipoprotein (OLDL). The results were
that after 48 hours treated, the secretion of TNF
induced by MM LDL increased up to 2-fold, and
the increase of NO production could be up to 5-
fold.
duction of TNF in a concentration- and time-depen-
dant with maximum inhibition (>>90%) after 48 h
preincubation with OLDL, and NO production did

not increase (P >>0.05). Concerning with other

However, OLDL sharply inhibited the pro-

studies, we suggested that in the different stages of
atherogenesis, the amount of production of TNF
and NO by vessal cells might be different, but more
evidents in vivo are needed to find out this mecha-

nism.
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R BEFEED AL, ARREASBABHK
FERREOEREL 24 P HEYERmEFBRE
AFHEL T2 5ARBUEAMEOERRAGY
24, AR —~RR ¥ FAERELS5R. AR
A ERREQARBRASEAME, WAKRE
FELFRH¥AY, RIFELLRERBESY
RAEPHENGNIaL, —RARSGELETRNARLM
o, RTRZFARTAREORG THRARALK
AfeS), mbmik TERmpit kT,

E 37 3T BASBKERIEES; AAKTE
AREa; MNAXERTF; —HR4LR: RAAR
E; ek

EEFRTREN, KEHAREFME
KEFH25THHME L (Atheroscle-
rosis, As) REMERNLE. SHARE
REBIEH ALPAIHRBRAT S RHE
BE4EH (macrophage. MP) $#2ETIKAY, T
MP ER W FAIFIEEF (tumor necrosis fac-
tor, TNF) #FEEHRE, Barath HECiER &%
BH S FH AR R I TP BE As BESR
1 K &EY TNF, FstE ARMRZERE
B As SEthrh KB %3k TNF mRNA, gigt]
R TNF fl As HHEFYIXRR. i, —8 ik
& (nitric oxide, NO) R EEH EBRY
HF, Haeme As iREMKRE.

KEEFIRE S (ow density lipoprotein,
LDL) # As FRrBZEHEARHTRED
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fied , MM) FIE {k (oxidized, O) MK MM
LDL 1 OLDL, W &E#AEL W As 41HED,
Ft, ZXWMWET MM LDL i OLDL X3/h
RS MP A7 TNF f1 NO = BATE R A
BB As A9 TNF F1 NO gy =4 T L 47 {#
R4 .
1 #HEfFE
1.1 ZLBRMHY

RPMI o SMEM 35k %, S . K TEHE
{t.47 tbOOH) 3 % Sigma 28 = &, AZH TNF
GhTNF) MEFFEFHZR., M aFHERN
nEHFLGHLAE,
1.2 LDL MBI&E. BURBHIEEETE
.21 AR¥ LDL (£ 1.040~1.063kg - LR
A-ANEERERATLEHED,
1.2.2 BE#RMH ¥ LDL #% A4 2 pmol + L
FeSO, ¥y PBS & ¥ 4'Ci%45 48 h,
1.2.3 Hft #LDL(Qg+L")E4A 10 umol «
L Cu®™* % PBS ¥,37CA# 7h, % 5 LDL F
4 0.01%4EDTA & PBS ¥ 7 #4724 h (4°C), B &
RFF .
1.2.4 #iHiEEET H#HHBEFALDLAKA
d4 44 (lipoperoxide, LPO) 4 8. £ 4 £ E #
HEPREREReREIsRxER,
1.3 MEEER MP Hi&fuig 5

RENESHBERERK, AXhiF RPMI1640
BERARAELZK Go¥ NO, Ul A X & & SMEM
EHRA), MAL 10% % fo i 5 RPMIL640 (R
SMEM), RETEMANSFTFAKKHLDL, MM
LDL. OLDL % tbOOH # % #, 5% CO, 37CH #
TEREE, ARBRVAHEL . REFLE A
PBS ¥ # 3%, A4 10mg- L g% i PBS ¥
f4hE, RLEHER TNF,
1.4 TNF H3E

TNF AR EERA Lon BREHZEW, SAKR
#,Z£570nm KR ODE, FHEMHASOY R
GRABBEHK, AEhTNFRASK LR EHX
# TNF 2 &,
1.5 NO7 BME®

HABEMPUER IXICMERBEN 6 A3
M, £ KKE 100 mg - L'y MM LDL &
OLDL 8SMEM 34 ¢ h &, # L, APBS# #

3K, BRASES R (LK K 10mg LY H4%
FARERTERE R LK, U3ABHARBER
1458 Gress BRAM QYA B EXHHE.0.1% N-EX
ZZE.25% %) BE, £540nm F KPR OD
B, RENO; RETAELRE BB IT A S &
L@y,
1.6 ZH4EWNEALowry %,LPO R & B Yagi
%€, BAEEMEALI %D, XBRERNE L
%,
2 4R
2.1 DL BEHGREAHTES S

ILDL FLPO B A G R HE® 3~5
pmol FALE L RERE W ¥ (thiobarbituric
acid reactive substance, TBARS) #iE XN
BEEN®,. X8t LDL FHfid Y (s
RE) FRAEgHIBRPAEEL, 36h 7
& B B KA (Figure 1); 2 10 mg « L
Cu*2ii7h SLDLAJLPO SR y&E %M
8% 15~20 umol TBARS, X BIE{LRE.
SR Bk 8Kk, MM LDL # LDL &
KEBBATAR, HAMENT RERY
A% ; M OLDL %% KT LDL, %8 OLDL
Frirsy g (Figure 2),
2.2 AEREMMLDL 1 0OLDL 25
B AR/NE BB MP 74k TNF B0

M Table o[ WL, &% MM LDL ¥R ¥ hn
(M 50 mg « L8] 200 mg « L"), 8 BEHIK
MP =4 TNF g9 B Z#i0. 5 200 mg -
T ?
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Figure 1. Changes of LPO and vitamin E

concentration of LDL, dialysising agaist PBS with 2
umol FeSO,.
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L' MM LDL #EE3E 24 h, 2EEBWHHK
J& MP %49 TNF & PBS X FRAK 2 15
5 —# e LDL 48K, TNF >4 #ay%
RAARBEHE X (P<0.01). 5ZHER,
K% OLDL W0, MP =4 TNF f1 &
EHE L+ MK K 200 mg » LAF MP =4
TNF f5 B 1L PBS Mt AR 2 15, 5R—
WER LDL A RO EAARBERE
X (P<0.01),

Table. The change of tumor necrosis lactor (TNF).
pr ion by lipopol! ide- mwine
macrophage treated with MM LDL and OLDL for 24
h.

concentration
TNF secretion (ng * (1X10%ells)*)

of MM LDL
or OLDL (mg
1y LDL MM LDL OLDL
PRScontrol  4.1%1.7 4.0+1.0 40407
50 4.3£2.5  5.540.6"  3.2%1.1°
100 4.2£1.0  6.8%1.5"% 1.8t1.3*4
200 42414 B.0$2.27¢ Latl¢te

% P<0.01 (for PBS control of same group)

AP0, 01 (for LDL at same concentration), n=3.
2.3 MM LDL 0 OLDL 32 i85S BN N
MP TNF 7= BOEHEI R

M Figure 3 57 i MM LDL #1 MP 3t
24 h# 48 h SH MRS WRIM. TNF
R, P 72h BRETREY. 1R
M OLDL 5% tbOOH {£ Rl 3 MP P £ TNF
BT ] 2+ il 2 T RE Y.

Figure 2. Electrophorctograms of LDIL.
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Figure 3. Effects of MM LDL, OLDL and tbOOH on
TNF production of macrophages.
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Figure 4. Release of NO, by macrophages.

preincubated in medium with 100 mmot » L of MM
LOL and OLDL, then washed and stimulated with
lipopolysaccharide (10 mg - L") .

2.4 MMLDL §1OLDL B MNIIMP =&
NO; HFEE®

M Figure 4 5] f.. MM LDL f MP 3t/
EFLhE. BAKEE Q0mg - L) FIH.
BBt E L. NO; PR, 7 A#LE
B E S RAR. HEEREFHERX
(P<0.05), B OLDL f{# MM L.DL, 5 MP
HEER. BRAKSERK. NO: ERHF
ighn (P>0.05),
2.5 & MM LDL #0 OLDL BE/ MP BT
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HXRE

MP %5 48 h 5. ZBMHETRE.
S0% &40 B WA R AR 2N BT R
BEEME (Figure 5a). 5§ MM LDL 3#tR#E 5%
48 h i MP B W B R/ (Figure 5b); T
OLDL 3tRI&s 48 h /5, WIBHK, ARE
KM, AW R (Figure 5¢), A
REGGBREMR .
3 itig

%£ As B33, LDL ¥eBiEHand
8 MM LDL, e MM LDL i #4k4
ME W, BANMARRARAAE, 6
fE% LDL 2&iRFIAN K KB MK MP, ]
FHRN—-BEATFHRENG W, ALTRE
#5 MM LDL 3t RS ZIESMAN
) MP 9 TNF P4 & e 550 4 LDL 353%
=Rk —1&, XATHER MM LDL #¥K
MW RER R, EXFERARD, FF
Al

R — AL, LDL 8 MRF a s
REBKUE. ¥ MP Fi& X2 KRS
BABREW, HREUERFEEAREE

R BEAIECRA, OLDL R{LWH MP
WRIRRTEE . TOHiNH MP (1R EThRE. R
1% %9 OLDL A5 A5 £ % #I M & MP
] TNF = REA . WA NO: f37=44
HiMF1ER . X082 OLDL X MP gt
B, ATOIM T ARSEREES.

M XBHREZE As B9EH, BIRSRER S
TNF gk I sy . XM B M5
H#ARF . B OLDL S/ fBkin MP
SR, W TNF A9 FRAL. REE MP P38
R BRAE 7 . i AR AR B BLY R
BERABRIIESHABHEARR, F2NH
R MP, X—3REREKREH TNF. F
B TNF A UERMEMPBERES
TNF®, XHE As Bl TNF RZH),

AN NO B—PMEEHE. FREN
#*4Y, TRES BRIEREE (NO M
ML INOY, BN ER AL EMtEE. B/
HRTME NO: (4 RERFZHABA NO
74 . OLDL R NO #7247 RE5E i i
# NO & W& SRR NOER. B
REH#H—SLTRRIEE,

Figure 5. Morphology of murine macrophages treated with a. saline for 48 h. b: MMLDL tor 48 h. ¢: OLDL

for 48 h. (250>
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