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ABSTRACT

Aim To investigate the effect of high density
lipoprotein (HDL ) on the production of nitric oxide
(NO) inhibited by oxidized low density lipoprotein
(ox-LDL) in vascular smooth muscle cells.

Methods The production of NO in cultured human
vascular smooth muscle cells was analyzed by measur-
ing nitrite in media with GRIESS reagent. The im-
munochemical staining was used to observe the level of
inducible nitric oxide synthase (iNOS). The content
of mRNA for iNOS was determined by reverse tran-
scription-polymerase chain reaction (RT-PCR).
Results The ox-LDL could decrease the content of
iNOS and level of mRNA for iNOS in vascular smooth
muscle cells induced by lipopolysaccharide and inter-
feron-Y. leading to inhibition of NO production.
However, the addition of HDL before incubation with
LDL could increase the production of NO and level of
iNOS.

release of NO. and at concentration of 1. 5 g/L the

0. 25 g/L HDL could significantly increase the

production of NO was 4. 5 times higher than the con-
trol. The effect of HDL was concentration dependent.
Conclusions HDL could inhibit the activity of ox-

1.DL on production of NO in vascular smooth muscle

AL H I L b R S R (39670796)

cells. v
KEY WORDS High density lipoprotein; Oxidized
low density. lipoprotein;  Nitric oxide;  Atheroscle-

TOSIS

"E ARREFABTAATRERAALPRE
B BSE G B F R W sm g #F 3% — B AL F 69 Fp 401
. aATARDKFRNmpHRARESBH -THR
+HS— R AR GEK. BA GRIESS iX # R sa ke
HARATEABULNGL T RELAABNLFRE i
BE-ROoBBAN ALY AR S8BLARY
AE GRAA RN REREBREQTRIE S B Y-
F 4 £ 5 G40 F H Blsa e — F L A48 A L mRNA
KF TR 4 — AR R, OFFABTORENR
B ALK H B RS & G AT B L sa e 1E A — EAL FL 4G
BAER, 0.25g/L SERABEORRIEEr—EM0
BB A(P<0.05). 5FABREQRAZS 1.5 g/L
THF AR GBEA B, EREAN.FFAR
BEEGRREZI —ENLABABRRKF RE—K
R BHX, STFRABEAGERNBAREKE.,
X SERABTG:; ANV KRERLEREES;
—R AR FRRBARAL

— & 4L, & (nitric oxide, NOOR—FHEHZE
HEGES T . OCLERERT ZHETER.
NO #E 30 81 008 T v AL 40 il g 38 7 I /)M A 3R
EME AR, NO B —EAA S (-
tric oxide synthase, NOS) {#{k L-AF &£ FR ™=
4 NOS 43 H £t R %5 B Ginducible NOS,
iNOS), iINOS HEEB MM F-1. HERT
H F-a. J§ & # (lipopolysaccharide, LPS).7-
FH Z Ginterferon-Y, IFN-DHEHREFS T
&, TEENIK S FEERE (L (atherosclerosis, As)HRE
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Bt NOS & BMERREKFH TR, &£
FNOSEREBMNTHRIEGESSET As k&
EE[S]O

AL AR S EIBE H (oxidized low densi-
ty lipoprotein, ox-LDL)BIA N B EH As fE
Fi. —77H ox-LDL T[# E W41 MHEERZ K
FAHTER SRERERAERS:; 5—F
T, ox-LDL Gt/ B M 40 i A0 I % 57 48 UL 40
Hi#y INOS mRNA 7, /M NO gy &R . T
B % g ®E H (high density lipoprotein,
HDL) B H# As ™. B FM . HDL &l
LDL %t Ifi. 4 v 7 40 & 457, {2 HDL g
ZHEH ox-LDL X 18 AL 40 B & Akt NO #4341 il
VER 24 1 TCIRE . A L RFIT T ox-LDL Xf
I 488 37 %8 L 40 B NO B B R 3 &I VE B DL &
HDL XX Fiml s A HiiE A .

1 #MHE5FZE
1.1 SEEEEONEARNRFEREEZEQN
&

Afi#® HDL.LDL £E FE#HER L E 8 &
(HDL . d=1.063~1.21. LDL: d=1.04~1. 063 ),
LDL A 10 pmol/L Cu*~ £ {b %% #8-"', HDL. ox-1.DL
i 220 nm 2 (Gelman )R E . 4CRTF. TAEEXR
Bl Lowry %,

1.2 ABREhBkFiE A AIEIE

ANFH Mg T B ERER, BEHREA RPMI
1640(GIBCO), & ¥+ 4 20% A& 4 @ # (GIBCO), 100
ku/L ¥EE#m 100mg/L HEE R4~ RAKAT
IR BEIBREESFERHT 96 LK (Costar) .6 4L
# (Costar)# 75 ecm® % M (NUNC) ., Y@K E
0% & AR ATERE 8 ox-LDL 5k 24 h, R
FE2hMmAY-FTHEGEHEZAHMEF A
% %% (Sigma) . & £ 4 R E 4 51 # 200 ku/L.5 mg/L;
HEEWATEKAESHDL B £ 10h. B B A 50
mg/L ox-IL.DLY-F#HE/% 5 BEF 24 b, MEE R
Ed T uERNONAE . T FRAEEP INOS LR
INOS mRNA A%,
1.3 ITHERERAYE

sELH[120FE., K200 L BEHXE . PAE
£ 89 GRIESS # & FEH E 10 min. & 5 A 200 pl.
40+ B RA-50 # § # 4 & % 4 { (TECHNICON) F

546 nm W & R K E . LA NaNO, R d &.
1.4 SN -BARSHEEARLRERE

BEFH LHARE T 9.3XFE,45%FH),
—$, % % LA INOS # % & 4 #k (AFFNITY BIORE-
AGENTS. INC), —H ¥ ¥ % LeG-4 4 £, ABC
(Vector Lab) £ £,
1.5 ##EHRREBERK

& B ¥ RNA # B i% % & (Promega) 4% B 4 Jf
RNA. BLK # &K F| & (Promega)i# # & RNA, 5
#47 % & ¥4 R N (polymerase chain reaction, PCR),
PCR 7 F 3 #1 # 5-GCCTCGCTCTGGAAAGA-3'
(bases 1425 ~ 1441, sense), 5 -TCCATGCAGA-
CAACCTT-3' (bases 1908~1924, antisense)!'™, K &
% .96C 35 s>56C 2 min—72C 2 min, 25~30 4
IR, &AM SR H N AR # ¥ % # GADPH
HATH R, PCR ZMA 15X M 8 & &5k,
1.6 FItHHAZE

MELEER c2s KT BEEFHEEFRRA

2 #E
2.1 EHBREEREZAX -THE/MES
EESHTEENER R ERRMEER
& 1 (Figure 1)Ff/~ .15 mg/L ox-LDL
At BEMH NO fI BB, ox-LDL ¥ E R E 50
mg/L B, 53t A H,NO, ) 25.2:£1. 6
pmol/L F&ZE 4.841. 3 ymol/L (P<C0.05), F#l
E RN, ox-LDL Ky & 76 R 72 38
2.2 BEEEZRaNEAEREEREESN
1) i 1 i S R B BB — S AL BB AR
WEFFEP A HDL FEREE . RERE T ox-
LDL #4E A . (22 M8 - 18 UL 40 g B i NO (&
2, Figure 2), 5% B4R ,0. 25 g/L HDL Bf
B S E B NO; B EFH (P <0.05);
HDL #fEH 1.5 g/L BF.NO; T 4.5 5.
HDL {1 fI /& i BE RS
2.3 BEEEREOMEAERETEREZSW
B —S AR EREREANER
MR TSN b T R R AR
zeihfn o PUASH HDL f1 ox-LDL B{E R T E,
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Figure 3.

A caniral growp.

2.1 BEREEOMEALRTEIEEON
0 — S L M AEE mRNA KV 4

U AR R S RNA L TR R &
BEsEh 1Y 1) 47 HDL 0 ox-LDL 4H ¥ R At

Boax-LNOL group.

5 BH , ¥ HDL BE{2 5 ox-LDL M#AY iN-
0S gy xak,

o
- 25
= |
“ s
<10
< 5

0 v . T : T T . Y

f 0.2 035 l 1.5
HOL (g/L}
Figure 2. Effect of HDL on the production of NO in-

hibited by ox-L.DIL. in vascular smooth muscle cell (rt+

fom=H1],

- ‘!? .

Effect of HDM. on the expression of iNOS inhibited by ox-LDL in vascular smooth muscle cell (= JOU).

C: HDL 4+ ox LDL group.

B HUG5 pl. PCR =HTE L s G BER P&
WA RRE 4 Figure 3), 5BEHE ox-
LDL #H iNOS mRNA # % F . i1 HDL 4
PCR =YW SR E™ F ox-LDL H. KM
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ox-LDL i iNOS [ % &, iid HDL #g{2
8 ox-LDL M#AY iINOS EEMER. &4
(6] % & ¥ EH GADPH ) mRNA KF-TH %

.
GADPH
iINOS
Figure 4. Effect of HDL on the level of INOS mRNA

inhibited by ox-LDL in vascular amooath muscle cell.
A; HDL+ox-LDL group. C; Control

RIoup.

B; ox-LDL group.

3 ihig
4 % i 95 A AR K A (ox-LDL) X As B9
ARAFEE(EA.EENEENRAHERMRE
KA R, LDL TRAHWEES B MR
WA, LDL kA RESH Py 85BN
fE # & & % m 5 B, A8 (lysophos-
phatidylcholine, LPC), T ox-LDL #, 88 E
B B 3 iNOS # LMl fE A", 7 LPC 1A%
EMEDEE T ERMNE.C EL.HH
RS HS RTERAEEXRERAFER.
LPC B & A E IR kMt shBk #F 3k . L {ER
FEES L-WEE PSR, BPRER LPC fiE
HiEMN ox-LDL $ ¥ ¥ P 5 4 B 7% L #0 40 iR
M GRS RS RN G K85
(g . EC EERAEFESHEBE £
-, LPC WREIM BB BB A 7K 9% . OF 18 48
fury Ca* MmN, HLPC HFREEHEN

M iNOS &, Tt AT EmANMN 5%, 5
45N 5 S ML AV T INOS By iE .

EEEIEES HDL) AH K As SHE™
WRFEHHDL MIRIBE S A I (apolipopro-
tien AI)RAFMM LDL lERAMILBO#
AU, MEREES A HER I REXRE
WE AL BEEMEOx-LDL (R EB X, h i
ox-LDL i M4k, — S HMMIER
flE ® ( dimyristoylphosphatidylcholine,
DMPC)/ BIBE A A1 XS WIERE K ox-
IDL EERMARPFEREEME, WK ox-
LDL k% i X2 {6 R & ad JE 41, HDL fa
DMPC/RIEER A1 X &¥WREB U ox-LDL
i) LPC, K& LPC A K ARMA 8. &
PP, B ox-LDL PR ey Py IR
frc e h B 8T 3K 0.

EELR PRI NO.INOS Kk H mR-
NA 7K ¥ 3+ HDL 2 # ox-LDL M8 NO &
BT T 99T, 2 HDL #E 8 ##41 ox-LDL
NHDEFRUILEMRP NO 4. XTTHE
5 HDL Mif ox-LDL iE¥F 3. NO fE i i
TR IEE. M/ HEN. OAR
MY, HDL [ 4B {Z# NO a9 ™= 4, o fE &
HDL i As LB —1P A E.
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