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[ ABSTRACT] Aim To explore the effect of oxidized low density lipoprotein( ox-LDL) on cholesterol accumulation in mouse
peritoneal macrophages and its relationship with activity of lysosomal cathepsin. Methods Low density lipoprotein ( LDL),
acetylated LDL (acLDL) and oxidized LDL (ox-LDL) were prepared and treated the macrophages in the same way.  Lysosome
and cytoplasm were acquired from the treated macrophages and the contents of total protein, cholesterol and the activities of lysoso
mal cathepsin L and D were determined. Results  Compared to control, both treatment of acLDL and ox-LDL significantly
increased the cholesterol level in macrophages (22.2 %0. 4 Hg and 22. 55 £0. 15 Ug to control 7.0 0.4 Hg, P< 0.01), how-
ever, ox LDL and ac DL resulted in cholesterol accumulation in different manner. The acLDL caused cholesterol ester ( CE)
accumulation predominating in cytoplasm ( 18. 9 £0. 4 Ug and 3. 33 0. 20 Ug respective in cytoplasm and lysosome, 0. 73 %£0. 05
Ug and 18. 1 0. 4 Ug respective in FC and CE form), while ox-LDL leaded free cholesterol ( FC ) accumulation preferring in
lysosome of macrophages (3. 65 F0. 14 g and 18. 90 0. 15 Ug respective in cytoplasm and lysosome, 14. 13 +0. 14 Ug and 4.
77 £0. 33 Ug respective in FC and CE form) and simultaneously we found that ox- LDL markedly inhibited the activities of cathep-
sin L and D (in the unit of a. u/mg pro, 11.1%2.3 and 2. 1 £0. 5 to control 102. 3 +8.2 and 27.33 *1.6, P< 0.01); and
gave rise to the content of total protein in lysosome. Conclusion Oxidized LDL cause the cholesterol accumulation in lyso

some mainlly in free manner and this effect may be related to its effect of inhibiting the activities of cathepsin L and D.

&% FE AR 22 H (low density lipoprotein, LDL) £8 %5, AABA BT P A 1 A8 A TR 25 B2 IR 8 T ((oxidized LDL,

|YimHEA]  2003-01-06 [fEEIHEA] 20030319

(BB ERAHEEFEIELIH(30025037) T B, HiEA: 8 (HE

[fEEEN WK, 5, 1962 4k, b B A, YR, Wt ol )5, bl Rse o 3t PR S B TR T B2 5% &R, BF T [ 3l bk o R i 4k &
S AL 5 E SRR . B &R HLIE N 020-87330601; E-mail A abmdad@ gzsums. edu. en. FFEZL, 4, 1968 R AL VLA R & A, U, il KA
DA RBUETR R HEXHE, 55,1955 FE A, fBA AT A, 242, BERA S SHEEEAES, BHRE AR, flkEA S P
BeBE Ao WE 575 ) Sy 2 ik o A R A R S L 5 8 R TR




CN 43-1262/R #EF)fkhEL44 E 2003 5 11 E5 2 115
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1.1 SCIEEh)

FEREEEEBAMN DN, RE22.4%1.5¢,
T EH L KFEZR Y
1.2 NREREMAENSESiER"

INR BB R E, 75% R W 5 min. 10
mmol/ L PBS 2 mL & & ' ¥ L FE ( = 3), ¥ o JE & 3
ANEELHEELE R, £ 4°C A 2000 r/min &4 10
min. W E W TR A A 1.5 mL/ 2 DMEM (4 100
KU/LEEEM 1I00mg/L#ER)RF, 44 TA S
MER, a Al #HATHE TR e ERE, £ H R
FiEREART 95%, WHAT K AT 2% 107/ L. ¥4
BB R 2% 10°/L, #% 2.5 mL/ 7L, A 2 <K
W, BT CO, EFHM (37 C.5% COy), 3 H I
B, 2h J5, k2R B 4 A A 4 EE B (10 mmol/ L
PBSx 2, DMEM x 1,37C). & HE M A 2.5 mL &
10% FCS #7 DMEM 4% 48 5 3,

1.3 REEEZERNSBE. . SUMTELEIERE
l-—‘E—-[}4J

1.3.1 IREEBREANS B iR B A
% 50 mL( W B ) Maomsk), EART 8K
% F 32 mL, B E & NaBr ¥ % Z 3£ 1.2000 £ %
EA U mLWEQEF, 5 AHEANEE RN 1.200 89 1
FamL, FEHN1.063WEER3mL, & E H 1.020
B %5 E K 4 mL. 7£4°C.50 000 r/ min 2 5 he B
FEE 1.020~ 1. 063 = [ By 3K &= & 4 Ft BV 4 T &%
LDL. ¥ #| % & LDL B & AT & (B 4 4 20 mmol/L
TrisHCIL, 0. 85% NaCl, 0. 01% EDTA, 15 mmol/L
NaN3,pH 7.6) £ 4 CT#&AT 24 h, KB H . 5 #H.
4°CHEARRF

1.3.2 K% EAE& A8 A5 Ji PBS i ¥
IDL E G W EZE 0.5~ 1.0 g/L &, A T EDTA £ PBS

FEAT 24 ho 7E 5 Pmol/ L CuSO4 & T4 24 h, fm A
10 Umol/ L EDTA % 1b & fh. MR WK # 6 B & &
e &, MEF 57K E L Z ]’ KN4 (thiobarbituric
acid reactive substances, TBARS) & & 1. 369 & % 6.
528, & B LDL 2. % & ox-LDL. ¥ #| % ¥ oxLDL J
%200 Pmol/L #y PBS E Eim T & AT 24 h, (R H,4°C
AR
1.3.3 K% A& G 8 CB AL B4R # 16 mg
LDL Z& & *f &2 1 mL 0. 15 mol/ L NaCl # H. 5, Aw A\
NaCl, B/ 1 mL 4847 NaAc, T & = BT K4, B
DL/ B T (2 UL/ ) K B8 R BE A A KB TR
Wi HF W LDL &, m NS E 4 LDL ZEEEMW 1.5 &,
lh AAEMA, WA\ R EREEHRH 30 min. &
4 CTHEAN 24 h( EATHE F A 0. 15 mol/ L NaCl, 0. 3
mol/ L EDTA, pH 7. 4), JI|4F TBARS f& 4 1. 415, 32 Jis
B IR R v N 7% AE XF 3T #% # (relative electrophoretic
mobility, REM) #1 1 % % 2.0, % % LDL 2. % & Z Bt
1k LDL ( acetylated LDL, acLDL) o
1.4 SEIERALIE

¥ /N R B E % 49 B ( mouse peritoneal
macrophages, MPM) 7~ % 3 4: IF & % B 4 ( control
group) , % T 100 mg/L LDL; acLDL 4 # 4 ( acLDL
group) % 100 mg/ L. acLDL; ox-LDL 4 3 4 ( ox-LDL
group) 4 F 100 mg/L oxLDL. ¥ % 24 h &, Yk 3 4
fa, # & BB AR AL
1.5 NGRBE RE B TGk 40 A A B 44 0 Bl 2% 4B 43 A 1 2%
REEEMITMN
1.5.1 REEARARL N 28 5 69 %) & A k[ 5,
6] #9773, S5 37 C PBS » ik ( x 3), Wtk 4 f, 2
mL/ FL5 K & & (B 77 21 T 250 mmol/ L & 4%, 5
mmol/ L TrissHCL, pH 7. 4) & & . # = 8 &, h £ 20
W, 20 s x 2, Teflon/ glass 5] ¥ 251 (15 K) « A XK
£ 4CH 500 g B0 10 min, =W AR A EWERH
TE 4°CH 10000 g B0 45 min, £ B A MK A 4,
KA HE & B A S, BEBANEA 10 mmol/L
BN (pH 5.2) BF. AT HEMF B fn g XK
RENOEBRATERERANE, W TEHE
T 7G55 2 40 R U 40 R A e ok R AL
1.5.2 BEEARTERIEMST N B A
i J 4R - BN- 2 Bt & & T H B8 (N-acetylbetaglu-
cosaminidase, NAG) 8 7& 1%, DL 4-methylumbelliferyl2-
acetamido-2- deo-B-D-glucopyranoside % J& 47, 4 methy-
lumbelliferone # 47 % &, PBS 1E = &, 72 % % # K 360
nm. & HHE K 450 nm FBREE T E 5 om 4T, KA
A EFNER A=K R E. BE %A
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kau/g mEH &Ko FF AL RN A= [1- (Free/Total) ] X
100 & 1P 5 B (R0 52 M. Free: L& & NAG 7&
P Total: &+ JLiE+F NAG EHE. A M E, &7
BT BN BT, KRGS BEEE 28K
RIFH, TBBE 95% LA L.

1.6 RESAFRRASBERSEMUE
L6.1 RER#R  BABEKEFRIMELLS,
REE |FEmRER, A LA ZEEAER, A
E 7% % FE B B% (free cholesterol, FC) #1 & A2 & B ( total
cholesterol, TC) #7| £ ,

1.6.2 7F # N2 B &5 F= ¥ N2 B B3 4 2 4948 ) *
FAEEE I E FC f1 TCo 45 0. 1 mL # & Am A\ 2 0.9
mL EEEESMAF, £37CHET Lh B, TRE
SAAETNEREE SRR ALEE, IR A
55 B BCR B Ky 325 nm, K AT K K A 410 om. $k
4% E WA W KA 10 im, X5 H K 5 nm. AE E B B
( cholesterol ester, CE) Z LATC & & 5 FC & W EE
R

1.7 AEBAELERE L F D SEMEANE

1.7.1 #EAALZaBLERNET  RAX
REO kM AR E G L. £ pH 5.5 54T, U
CBZ-Phe-Arg-Nmec # J& 47, aminomethylcoumarin % #7
H, UEMANL LR RN RN T E, BRI
ERHRATHEERNNAE, AMKE KA 370 nm, X 4t
K K 440 nm, FEEE 5 nm KA T E R =K
HIRE . BEvE A kau/ g & B KR,

1.7.2 #EEKELZFamBD ERMNE KA
#1084 A &F % 9% 7 (radioimmunoassay, RIA) 3" 5

MEMERKE VAR ABAEALNEGHD
BUMERKRKER(EEZRY) R AR ELRKE
ive G/MFE & F FE BTN 2 A R AR I (TDP) = &, #
A 10 min & 0E RN, AH E F iR /5, 3 500 v/ min &
A2 10 min, B _E & F € % % & ivill 2 (1 RIA
o XBRANAFZ: —REFEEHEN 0. 5% 8 50
mmol/ L #7 B2 40 (pH. 4. 5) , V& & B A F B4 Ay =
BEEERY, 7 AZWRE K 0.5 Ymol/ L 2 & .
B 75 M RN 77 ik B R
1.8 HIBABS%iT S

J SPSS 10. 0 3 # AT Gt A7, FEIAZ 8 &
ERRBRALEETZ4M. ZUTRBREN P
< 0. 05,

2 g R

2.1 ZBHt DL FnE B LDL 3t/ RIS B4
R BB El Bz E R R0

IEFREGUR, MPM Py JH & B2 1 7K T3, f e
(1) HEL ] i = 202 DL CE FEa0A7AE, T A Ak P 1) L[]
fi £ BUR DL FC JEAF/E . acLDL Al ox-LDL ¥J 7] 5]
L MPM H TC (1455 538 n, B AR [& B 78 B0 20 g
B FIG I, (0P 5] A R [ A AR A F 2R AL
JIARTE . acLDL 5|2 5 40 o fH [ B2 ) & AR 2 2
PL CE JERUAF7E T 2K, 17 ox- LDL 38 i 0 200 i
fHE BB A E L FC M RZEE THERIAN(E
1, Table 1) .

% 1. ZEL LDL MEWE LDL 3/ RS A EME M ABE B A S ARM I (« L5, Ko, n= 3)
Table 1. Effect of ac LDL and ox LDL on cholesterol accumulation in MPM cells

1z *

WMk

7 @ FC CE ot FC CE &t HH

%o HRLZH 0.85£0. 09 2.80%0.25 3.65%0. 17 2.72%0. 43 0.64%0. 18 3.36 0. 37 7.01 £0.43
Z. Ak LDL 0.73 £0. 05 18.1%0. 4% 18.9 £0. 4® 2.6710.20"  0.56%0.21 3.33%0.20° 22.2 0. 4°
AR LDL 0.8910. 12 2.76 0. 19 3.65%0. 14 14.1320. 14> 4.77%0.33  18.90£0.15°  22.55£0.15°

a: P< 0.01, 5XF B ELHE, b: P< 0.01 58 ALE LDL A L%

2.2 ZBtt LDL FE LR LDL ¥t B Ik 4R A B (4
AAOEHEEL 0D AR

/NSRBI 4 il (MPM) £ ac-LDL A1 ox-LDL
AFR G R IR, 550 IR ZH BB, ac LDL X ¥4 BgAd 2H 48
FIE LA D §55 M S B P> 0.05) » 5%
ZHAN acLDL A EE, ox-LDL VA BEIAH R AR L
AD BEFE(P< 0.01), U8 ox-LDL X ¥ B 14 41
U AR LA D BA RS A I 1E R, [E A R A

FEEANESEHRTE(P< 0.01) (% 2, Table 2) .
E R 40 VA B A A R G LA D vt S B R4 i
JHE RS2 E R LR EW MG (r= - 0.683, P
< 0.01) .

3 i
FBKHERE ARG As) 52— AN 2% 10 2 5 R 1) s 3
TRE, HARPALE 24 MR E 2. AN, As
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2. ZEHE LDL ME LR LDL 3/ 5 BE A B I 40 f A B 4F
PEAEABEEMEERSENEN

Table 2. Effect of ox LDL and ac LDL on lysosomal cathepsin
activity and total protein content (; *s5, n=3)

P MRFEARL AHEAR D BEA
(kau/ g) (kau/ g) (Hg)

xf REZH 102.3%8.2 27.3%1.6 9.0%0.3

Z#4t LDL 99.5%3.4" 28.0%2.4° 8.8+0.4"

A A LDL 11.132.3" 2.1%0.5" 17.9+1.7¢

a: P< 0.01, S5 IRZAELHE, b: P< 0.01, 58 4LE LDL AL

R — > B BRI VR A IR . YRR 4 AR
2 DLGH B P9 U AR K B R TR D o EARRAE, LA IR [ A
HE A FE R PRV BEE As i 2k 2R R B
B RRUTR A BE FRA R I 2 7. WA
B, DUIH [E EEES( cholesterol ester, CE) N F NG+
BRI T AP T B2 b, B 5 0 2 1k R,
RENETE BT 38K K Vs B AR . VA B AR N
NEB R 7 CE BARSL, £ 155 2 SO v BE U (1) 38 A2
B, FC ORI & 2t Al nt'> B, sz236 % B, ac
LDL 1 ox-LDL ¥ G {1 0 [E B2 A2 MPM ()& AR, (H
& FT 5| LA [ R ) & FRAE SR AL AN K B AR AE E R
acLDL FZ L CE % U AE M 28 & #4, 1M ox LDL U
FE L FC TEATEE B A BT

AT I, LA N 100 mg/ L 1 acLDL 5
MPM K557 24 h J5, B4 7 B ¢k A 19 40 24U A g
L A0 D #4370 W1 8 2 1 BLVK 2 9 100 mg/ L i)
ox-LDL 5 MPM 5% 24 h J&, 7] E5 05 400 i 75 B ¢k
IR G LA D 3 1 B 2 BRI, I A4t i iy
MEHREEHRIEM, B8 ox LDL X i B 14 4 21
M ETER BEMGIEH, A XY o LDL 5%
RV, B ERAEVE AP ERRM M. 5 acLDL 4
Et, 4 ox- LDL AbF i i MPM o FC A AR B I 18 in
(P< 0.01) o AHRAHTRI, PiE Z AIAZTE B 12 57 A
FK(r= - 0.683, P< 0.01). iX—45 R 42N oxLDL
AT RE S 4 L 40 ) A B A A B TS P, TS ox
LDL A (#8520 75 4 i 52 B, M\ T 41 g I ] e 7 4
M &

IEHEN T, LDL HHEE O & ERIAT L
HLVE A RE(E M BR AR, A W78 K PH, acLDL
Refg it A CE 7E4H M &1, (AR 26 & A B
TR Z R ARSI KN, ox- LDL # 5 &
F P B i o A2 32 B4 . — AN, ox-LDL £ 48 Jfd
P 1) P AR 52 20401, — O TR PT A 2 A2 B B YR

) ox-LDL K5 1% B 52, BI ox-LDL A 3 i %F 4
ox-LDL FRIRBUBRME PR A, DR MAS 5 5 PR 53— D7 1D v
e 252 2] ox- LDL AR BEE P 1) 528, B ox-LDL 411
THLE ARMETE. AWK R o LDL &
U0 s e ) v g A 2 28R 9 I PO 1, X AT RE A
T LDL £ % 0181 J5 2E B o LDL H 35 B 1L
EW, BT DL 45 G AR 2 A ISR AL L 1, A
R E B, S5 5 0E R AR A AN B
P FRAR B R, AT 4 23 2] X ox-LDL H F 2
i 5 A PR fg e DU BT

ZEF ox-LDL I HLE ARG, RS2
o EMERAHBANER, AR TH PN
W FANER S
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