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ABSTRACT

"Aim " To investigate the effect and mechanism of
heparan sulfate proteoglycan and heparin on accumula-
tion of lipid in macrophages.

Methods Lipid accumulation in macrophages was
observed with Sudan N stain.  Cholesterol content in
macrophages was detected with enzyme fluorescence
assay. -~ The activity of scavenger receptor of
macrophage was assessed by examing the degradation
rate of 21 labeled oxidized low density lipoprotein
(OLDL).
Results More red particles stained with Sudan N
were seen in macrophages incubated with OLDL (100
mg/L).
with OLDL (100 mg/L) plus heparan sulfate proteo-

glycan (HSPG, 15.5 mg/L) or with OLDL (100 mg/

The red particles in macrophages incubated

L) plus heparin (HP, 200 mg/L) were far less than
that with OLDL only. The total cholesterol and
cﬁolesteryl ester in macrophages incubated with OLDL

pl!us HSPG or with OLDL plus HP were significantly
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lower than that with OLDL (P<C0. 05; P<Z0. 01).
The degradation rate of '® 1 labeled OLDL of
macrophages incubated with HSPG or with HP were
lower than control.

HSPG and HP may inhibit lipid accu-

mulation in macrophage and formation of foam cell

Conclusion

possibly through down-regulating the activity of scav-
enger receptor of macrophage and decreasing the intake
of OLDL.
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I 4 BE 5 W A0 B N R TR AR T AL
K 20 B AE B Bk ofS £E 18 {1k (atherosclerosis, As)
EMREER A ARIBRTAAEERL. &
1k &K % F I & B (oxidized low density
lipoprotein, OLDL) & i&i8 Kk ¥ &R 28 B %
AHEN FUEREMNEXEFTREN.RE
HTHRKARGTER . &R &L SE
WilE Z Bt & & 8 3 ¥E (heparan sulfate pro-
teoglycan, HSPG) & ff & 3 B =2l 2 Hi 4 10 LA
BA AL L /N AR B9 3R 48 B A ) If A BE T o L 4 AR
(smooth muscle cell, SMC) ¥ T k 1% H i1
As f9fERY) ., T HSPG R FEH LM E w4
MNERERRGKMRIE LA ERMAE
B RLRE DA INEFR TR R RIT HSPG
AT R Xt E W 40 A8 P A5 R & R K i 2K 4 AR B A
& 40 &0 VB B B BT 6B A9 L. b i — 5 I R
HSPG MIFF EHIHT As 99 1E R IR R IE.

1 #8E5E5FE
1.1 AMREREEZOHSE
FHLBHEER AT 2 %X,EDTA {14,63
000 r/min 2h TFHEBEECLHBREEFRE A
(low density lipoprotein, LDL) (1. 019<Zd<C1. 063), B
10 mmol/L PBS 7 4 1% #7, 47 L 10 pmol/L EDTA,4C
R#EEHA,
1.2 EBFZE
1.2.1 EBEEEEESHE
%05 g 2 #47 OLDL ## 4.
1.2.2 BWBRIBEAEZOREHE HEHER
AMmAEEF EH4THSPG 9 £, Fimad
EANEALERE N,
.23 AEEGTHR20gELBRANIEEHS
HAM, U 4XI0/L AT 12 EERY P EHE
HWHMUBRBNTFEAT 1.5X1.5em’ EH K F,
£4 10% % 4% DMEM # % % 4,37 C.5%CO, &4
THE24h, U D-Hank’s AF £ 3 A £h + B2y
B EHWAL 1042 #FHDMEM B £ 4 E8F 24 h
FAREAABEORA.FEQN A AR EH, ¥
—#Hl fw A 100 mg/L. OLDL, & = 71 #= A 100 mg/L
OLDL % 15.5 mg/L HSPG. # = #1 #2 A 100 mg/L
OLDL % 200 mg/L ¥, AHRHA 5t —k &%
8 18 % & B2 & @ (native LDL, n-LDL) 71, 4z A 100

#% Steinbrecher

mg/L n-LDL, 37C.5% CO, #4 T® % 72h 5.4
Heider ¥ ¥ R =R T EE @M AEEBEAE. A€
AREFAN 6 FEAATAE.

B 7 iMRARMEEEARERT 12
IERRABT . EzEABERKA. WA 100 mg/L
OLDL®H 2h, EAMANERER. G5HF£2
OLDL 9 £ £ .2 Z A A ERF ., £§—H(FHE
MYt AL ¥ 45 DMEM 3% % %, § = 4 (HSPG #) #»
A4 15.5mg/L HSPG ¥ £ A FZM(FEHA)IM
A% 200mg/L FENEFAR. Z482HF37C.5%
CO, £¥HTHHBRIhEATEAABANEER
4E. '
1.2.4 WEAEENSRAESY MMAEG.FH
BRAPAEER SERBRAFEAKRT EAL
B 5 R 5 i N BEE FI B B K, 37 C A 30 min, # EX
325, EM 410 nm X A B . B R EEHEARS
EEEE . FEHANEENEE.

.25 "ILEtEREEEEORN” - REEEED
BERElE #FTHP-IASN A2 Zapitan
FIEgABEi AN IXIOTPMA(LBR IR BAEE)ES
ShEBBEKAFKLIYESHE, SHLLYEEM
MaAh=Zm. -84 10% 0% 5% DMEM # # &
(tBMY; W EHEFAP A5 mg/L &
HSPG (HSPG #);  Z A &R A ¥ fr X 200 mg/L
HFEMGEMD.I37C5%CO, 4 TEHHE 72h, % £
AR ZADELF A4 10 mg/L'®1 i &
OLDL (**I-OLDL) % LDL ('*I-LDL), 4 h & #% Gold-
stein 8y % % &£ A B 4 B 3 P1-OLDL % '*1-
LDL 8942 £,
1.3 #Hits4E
LRBEAFHRIRAZGENER R . BEHETY

2 %R
2.1 EFNE

fEHEWAMEE 72 h /5.0-LDL A4
MAREAHEEN ANV EGER(E 1.Fig-
ure 1);OLDL AMHBRAERABLZHHIINE
B AR R SR K, IR (F 2, Figure
2);HSPG RF EH MM o] I — L35
N F R YBOR (28R B E S OLDL 4%
b BB AR XT8N F B R (8 3. Figure
3).
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There were not red particles in

« stap. X 00,

Figure 1.
macrophages « -LIL grouy o Soudan

Figure 2.  There were more red particles in
macrophages (OLDL group: Sudan N stain, X 400),

2.2 MRZEFREORNAFRMERSE
BABEERHE®R

MF 1(Table DA[ L HSPG A R FFXEE
RARACEENSREYHAEETOLDL 4
(P<0.05 B P<<0.01). 3o LA RA B 99 g & 1t
HEMB(P<.OD.HREEMSRLHE
Tik.
2.3 MRZEFRZCORNAFEXNE®HE
MANERRNES

MZE 2(Table 2) 8] i HSPG 4 X fF R4 E
JH 48 1 96 h 55 X RO LL R MBS G &

The red particles in macrophages were less
than in macrophages from OLDL group (HSPG group:
Sudan N stain, X 400).

Figure 3.

Table 1. Cholesterol content in macrophages collect-
ed from mouse's abdominal cavity (r + 5. n=56. mg/
g).

Groups TC FC CE

OLDL 157.443.8 72.542.8 852436
OLDL4+HSPG 137.5+7.2* 67.0+5.4 71.6+3 7
OLDL4+HP  122.543.4* 68.243.2 54.3+6.0

TC 1 total cholesterol; FCy free cholesterol: CE: chalesieryl

ester.  a; P<0.05. b: P<0. 01. compared with OLDIL

group,

Table 2. The influence of HSPG and HP on lhe clear-

ance of intracellular lipid in macrophages(r=s. n—6.

mg/g).
Groups oy TC FC CE
Control 48 155.844.0 70.4%2.8 B5.4%6.8
HSPG 48 159.34+2.9 74.541.0 B4.8+3.3
HP 18 158.4%7.0 748415 836456
Control 96 1538424 745444 T9.4+21
HSPG 96 158, 4%%.2 77.4%21 §1.0%1.7
HP 96 158.741.4 75.4%3.3 832442

TC : woral chelesterols FC: free cholesieroly CE; chalesteryl

ester.
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2.4 BBRLBEARZECEBAAENERSH
B A REEREZQNCI-REERESE
BiERENRm

M FE 3(Table 3)A] L, HSPG H R T £ A
E W41y “1-OLDL Mg R T BB AR, B
FEAFHE (P<0.05), 1 HSPG H R ITFE
HEMEHME “1-LDL kR 53 BRA i
TR B

Table 3. The influence of HSPG and HP on the
degradation of ' I-OLDL and '® I-LDL in
macrophages (x4, n==6, ug/g).

degradation rate degradation rate

Groups 3 i

of "T.OLDI. of '1-1.DI.
Control 359.23+88.52 187.64+44.86
HSPG 215.62428. 59 169. 25+34, 39
HP 1700 47 £ 31. 70° 177.96+£33. 47

a: P<{0.05, compared with control group.
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