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The Effects of Native and Oxidized Very
Low Density Lipoprotein on Intracellular
Free Calcium Concentration in Macro-
phages

WANG Guo-Ping, DENG Zhong-Duan and NI juan
(Department of Pathology, Tongji Medical University, Wuhan
430030, Chma)

ABSTRACT
Aim To well understand the mechanism of native
and oxidized very low density lipoprotein (VLDL and
OVLDL) in the atherogenesis, we investigated the in-
fluences of VLDL and OVLDL on intracellular free calci-
um concentration ([Ca®* Ji).

Methods

from normal blood donors by density gradient ultracen-

Very low density lipoprotein was isolated

trifugation, and oxidized by CuCl; with a final concen-
tration of 10 pmol/L. Rabbit peritoneal exudate
macrophages were collected. For determination of
[Ca**Ji, fura-2 fluorescence and microfluorimetry were
used.

Resaults Both VLDL and OVLDL significantly in-
creased [Ca'*Ji in macrophages. VLDL induced an in-
crease of 57% in [Ca®* Ji, where as OVLDL induced an
increase of 115% in [Ca®* ]i.

Conclusions It suggests that VLDL and OVLDL in-
duce many biological functions by stimulating increase of
[Ca®* ]i in macrophages, but the latter are more
stronger than the former. This corresponds to the fact
that OVLDL induces stronger biological functions in-

cluding migration and secreting cytokines.
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RE ATRHFRMARKTERLRES AXLL
RERKERREQADRBERLEALHET OH
A# , AL AARE KBRS ELE T AHMT R
R RAKERABEFAOMEERBRARRSERA
([Ca* T8 B R EF, REKFERIRE O o LY
RAFEAREQHREARERwB[Ca i A&, RI&
FEAREQITRmERWB[Ca™ ] ¢ 57%, 0 LN
BREFAREG R »ERmB[Ca’ ]i ¢ 115%., &
AAMKERAREGO LAV VRKTAREGHTHE
il gEdmp[C i [ RS apt)— 474
H¥pfe, e EGHERALTLER, 35 RetuiK
FARMEOEVNEREEEAmPB G L W ENE, &l
it fstmpl Ti—8,

E3: 40 REERRESG: 55 EEAmp, IRBHE
AL

KB ERRE. BEEQMLESS
BB ERTERATIINRER, MK
{85 BF B8 3 (low density lipoprotein, LDL)¥g
EAEENRKEEELNEERRERZ —.
LDL 53 KEHEBEILZBHNXRERTREN
WaE, HHAK % EREH (very low density
lipoprotein, VLDL) 53k @b 2 WX R
HitEELS. A FETEANRERURK
EPIEERESBIAERAST, HHB=
BRILERZ, VAEBEALES SEEQML
M 60%. AMETEHHRREEERES,
RHEREARIREEEREAEDRBREEL
HHRERARER I EENLRFREX.
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Bep A= VLDL R E4 @9, AN E
MNEADKEHELNERIBRILETHEE
B9YEF. B, 4L & LDL (oxidized LDL,
OLDL) 55 .43 i Wit 40 M A9 41 B4 F AT BB S
BES Pl vk 40 B Ay EEALH. VLDL 1
OVLDL 5Em MMz mA MEMR? E&EH
M REW.OVLDL (L EH % 5 E W 4 g
REBBAMEHILENR-1 mRNA, AEANS
BERERABABRNEEMNE _FH.CEE
XERPMRY TS ERMEPILE RN XA
e £y shek. EmBF5R VLDL M OVLDL
Xt E W48 M2 (Ca** ]i A9 % W4 & B 5% VLDL Ml
OVLDL MEWMAREYEUEHNEEE
. EHBFAMNEA®EKEIT VLDL #
OVLDL K BN R ERRLIETH
fERHLE .

1 #H5H%
1.1 EEaNSEREL
AREECEAEEAN R s 2% VLDLD, &
EERBEEEAIERE-—RHEOAF. Ao EH
VLDL E¥0.9% NaCl &+ F 4 CTF#47 24 h, }
Eud A Lowry AR, RERAKRE N 10
pmol/L # CuCl,, ¥ 8 T K E 24 h, £ VLDL &4, %
£ 0.9%NaCl A& & 4 CT#4F 24 h, VLDL &%
BLEEREDRAMEY 1.2~3.2 pmol/g B B, T
OVLDL i K E L X MR By L 918 % 63.0~78.5
pmol/g & . A EH & T VLDL.
1.2 E@AmgESIER
REAEWMFEUELABBER GRS, ZREE
BHBEAAEALHAEN 2.5kg~3.0kg) , R & 5
SUEHTAEKES 150~200ml, H £ 4 X, AS KX
(10 000 u/L) & PBS # % B & (200 ml/A) K % B4 &
BEXK., 4 000 r/min) 10 min, F LF WA S
10 %FBS (feta]l bovine serum, Gibco 2 7 ) #§ DMEM
(Sigma 2 ) ¥FA . HEAREKE 37C.5% CO,
EfETEE2h B2 HMBE REFEHAAUE
PBS## 2~3 A ACHEX KR ARBHERE
95% L k. A RPMI 1640 (Gibco 2 813 HK & (5 2
mmol/L L-glutamine, 50 mg/L gentamicin)# # . %
R A REHELXHHE T RHFAH 22 mm X 22 mm
KABEHEHAGEHRME,E 37C 5% CO, EFHHF

BEHRahAEREAF[Ca T Me oz,

1.3 BABEERENIE

1.3.1 Fura-2/AM Hi & BERMEERBRY
EHFEABREETHEAERD T, A RPMI 1640 3
HFAE BARAKLRE A 1 pmol/L 8 Fura-2/AM (sig-
ma A8, % 37CHH 1 h, 45 A D-Hanks % %2 £ #
RERIANELEE.

1.3.2 RAERARIC JiVHME B AR H K
EHAXEEIT(EEDSPEX 2eDMEEMEAN
FABEF, HAMARLHE KL A H 340 nm f 380 nm,
A HA KN 505 nm, R LK RR=F340/
F380), At M AT E[C L EARE T

[Ca?* Ji=Keff (R —Rmin)/(Rmax—R)

A% Keff 4K %% 4 ¥ %, Rmin # Fua-2 # & &t
BR BB EXME, YL 4 mmol/L EG TA # # sRmax
% Fura-2 i fo Bt /= 4 B & A % £ 1E, B4 10 pmol/L ion-
omycin B4 ,

1.4 SitFEeE

FHEBERzLs kT At RBRELETF 24

®.,

2 #7
2.1 REBEEEAHNEZDIABRE Ca™
RENER

M [Ca** i JR #4130 F (Figure 1A) AT A F
WL, 4EE BB MAKKE N 25 mg/L
VLDL 5,7 L E w4 Mg [Ca® Ji FF 45 L7t
K 1 min FRTEKF, HEERK, RS H
% TR, K4 2 min 5REFINKITATE.
2.2 RUANERBEIEEZOHERBBAMRE
¥ C " REMNE®

M Figure 1B A LLE H, A KRKE RN
25 mg/L # OVLDL /5. f WE R4 B &9
[(Ca** Ji FFo6 L7+, 3L L #8 B . VLDL HlBU=
B FFARER, KA1 min £ EFPITHIE A
T, K2 10s FCatt )i G188 FR&,2~3
min /5 ¥ & 2 1 # AT KT .
2.3 BEHERBMARE Ca’ RELHBIE
538 EHEMEER

AT HITGH LR, EARLE 4R
¥ T ## BARASAA FH VLDL X OVLDL 4 5%
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Figure 1. Original tracing of a representative experi-
ment showing the ef fects of native VLDL (A) and oxi-
dized VLDL (B) on intracellular free calcium concen-

tration 1 macrophages. Armows indicate tne addition of
VLDL and xidized VLDL (25 mg protein/L.)

¥EwARSH[C I, B—AXRRT 10
MM, B 10 MR RS HETRITTE T
HEE MM A[Ca® )i H 109. 0+ 18. 5
nmol/L, ] & ¥ E X 25 mg/L ) VLDL
OVLDL Hi ¥ /5, E W 40 B Ay [Ca** Ji 4+ 514
171. 14 9. 8 nmol/L 1 234. 3+ 21. 9 nmol/L,
ERESBRIONMCT ML HERHAR
FHE X (P<0.01). {HZ VLDL Hi| 3 B it 4
i, EMARMC i KBENEMT
57%,M % OVLDL #ll# 5 #1[Ca** )i toi B n
#[Ca®* Ji T 115%., 4R OVLDL K
VLDL #{EH & (Table 1),

3 T
ENREHEANRERRIET.ER
MAAET B EENER. EEZIRRH
o1 W SR F 2 5 I R 40 A ] i A 5
2, RN E B 5% 4 5 o A 40 BT 4 AL 3

Table 1. [Ca’* Ji in macrophages before and after
stimulation with VLDL and OVLDL

Groups n He (Car i
(xS, nmol/L)
Baseline 10 109. 0+ 18. 5%
VLDL stimulated PEM 10 171.1+9.8°
OVLDL stimulated PEM 10 234.3+21.9*

PEM:; rabbit peritoneal exudate macrophages. * compared with
A ,P<0.01; * % compared with A, P<{0.01; * * compared
with * , P<C0. 001.

KRB BEEMARASS . EX—ISR
FORBEHRET MRHEMA EET XN RE
8, iR EH L H & OLDL 1 OVLDL AEFH & it
RAEWAMR I EZ AR B L FE L
(monocyte chemoattractant protein-1, MCP-1),
AT {2 3 Xt &1 P I B0 0 P oY A 1 T,
BBk REREAL Y R R .
BEAPFHGERIEENE G,
[Ca®™ Ji B EFF X 2P A MBI 5 E AR
e B, A EHEHR R, EE
s AT Sh KGR R BB R M S
MR RA. EHREEELHRIRIES
[Ca* )i RIETEEMIERA" . Lichtlen H'H
MEEREARRE T &0 EEASEE
FEL# 7 nifedipine B J5 7 4R BBk AR 4L 9 AL
# i} , nifedipine RE 8 2 1 7 AR 3 Bk WAL 5 4t
fI R R . BB 0L, TG 38 R B B 52 3F 2 s PR FOR g
FH,[Ca’ Ji KB EAR ZORE B X
HEEENAEH. EH AL AXBERS
[Ca iR R R HAES KRR AL KR/
B HEF D . Weisser 1V 7E -4 LA HE
R &M,OLDL i LDL EEE{E # FHULA M
[Ca®" Ji 8 7 &, Tl ## & T OLDL A fi] Hs
LDL BEA R B sh bk s HEREALAE A .
WEE[Ca®" Ji MIE RN AW 72, 76 LART
LAER Al B0, AR R A SE#EA [Ca* Ti |
ERAMET RARMEAE VLDL 3 E W4
MlCa® Jimiema R At 8. A RKH,
VLDL #1 OVLDL ¥ 5E % # B "t 48 M1 [Ca"" Ji
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FE HR M RE , 7E RGeS I8 W] WA
BAEE, B EFB[Ca ] FHE A E A
HE., HFitg £ %%, OVLDL fEi2 B E WA
[Ca®*1]i B9 115%, W VLDL X2 & E n& 41 g
[Ca*]ity57%. FIWZEBNMEEEANEE
AR RB+,0OVLDL R E E R BEIKIEH
BAER XE5RMNUITMHRER—%. £
W, BNAEHEHEE, EIREEAM R ER
&3t 2+, OVLDL W] xf i 3 I 4 B 40 i &Y
(Ca* Ti 97, T B T AL — R ISR
Bk 69 4 78 A Ak RN F0 A A A 1 T RE
TR EHRIIBEGE LR .
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BiEARERNENBEEAE (1)

nEEHEBEK vasoactive intestinal polypeptide
nEEEL angioreticulin

M A MR R intravascular thrombogenesis
ZHMHRE polyvalent antigen

EHER polynucleotide

E2 A0 polynucleotidase

E2:%:.0 multinucleate cell

FHREH® polyribosome

EEPR paraformaldehyde

T REMBEL multiple cerebral sclerosis

(FHLFRE)





