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Fig.l1 Effects of MM-LDL on the viability of HUVECs
HUVECs were treated with n-LD'L or various concentration of MM-LDL
for indicated times. Cell viability was measured by MTT assay. Each
value is the (r2s) of four determinations. [1: control; B : 300 mg/L
n-LDL; [3: 100 me/l MM-LDL; B: 200 mg/L. MM-LDL; Il 300 mg/L

MM-LDL. *F<0.053, **P<0.01 versus the control group.
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Fig. 2 MM-LDL induced apoptotic morphological changes
in HUVECs

Typical morphological changes were chserved in HUVEGs by phase-contrast
microscopy ( X2002 and flusrescence microscopy { x400) after stained with
Hoechst33258. Untreated HUVECs presented a cobblestone-like morphology
{a) and the mclel appeared normal ¢ ¢ ). In contrast, mumerous cells
underwent a reduction in size and became rmund in shape following 48 h
exposwre to 300 mg/L MM-LDL (b ). Nuclei in cells were seversly
shrunken, fragmented and compacted with condensed chromatin {d2.

Table 1 Induction of apoptosis in HUVECs by MM-LDL

Groups Apoptotic Tatio/%

Control 2.9+0.3

300 mg/L n-LDL 3.10.4

100 mg/L MM-LDL 7.2+1. 6V
200 mg/L MM-LDL 20.7 +3.1%
300 mg/L MM-LDL 42.3 +4. 6%

5 mmol/L EGTA +300 mg/L MM-LDL 24,6 43,7
15 pmol/L AACOCF, +300 mg/L MM-LDL 78,123, 32%
15 pmol/ L AACOCF; +300 mg/L 0.8 2 1D

MM-LDL + 50 pumol/L AA

The apoptotic ratios were measured by FCM. Each value is the { % 53 of
three determinations 2 P < (.05, 2 P <0.01 versus the control group:
PP 20,05 versus 300 mg/L MM-LDL treated-group.

2.2 MM-LDL £ 5 AA FJEE AT cPLA, 07iE4L
F2 FIE 3a ®W, MM-LDL 88 ¥k B A B[R] 4k
HME A H-AA B G, BIS| R PLA, BOSEH. &
H EGTA (5 mmol/L) 77 fERS, AA BEHELDT
24. 3%, #~ MM-LDL 5|3 PLA, RIJEHL REE T
KL R, B P PRI R R4S B TR H® PLA,
254 AA WA RAE ERKA R &S, iR
PLA, (secretory PLA,, sPLA,) F1 cPLA,. 4G A0
A sPLA, ¥ R HEHIEI 5 p-BPB (20 pumol/L), AA
R RBY. MK, 15 pmol/L AACOCE, (iR
FEALBEM ] cPLA, T4 00361 475 8 7 3F kR 12 A9

PLA,'?!) {# AA BT 35%. HT L4
S, MM-LDL 7] gEdE T cPLA, T 3F sPLA,.

Table 2 Stimulation *H-AA release by MM-LDL in HUVECs

SH-AA release

Groups { % over control)

300 mg/L n-LDL 103, 5+5.6

100 mg/L MM-LDL 135. 6+ 8 4%
200 mg/L MM-LDL 171. 8 + 10. 42
300 mg/L MM-LDL 221. 1 +15. 8%

5 mmol/L BGTA +300 mg/L MM-LDL 167. 4 + 7. 6%
20 pmol/L p-BPB + 300 mg/L MM-LDL 204, 2 + 14, 2%
15 pmol/L AACOCE, +300 mg/L MM-LDL 143, 8 + 8 789

*H-AA release was measured after 2 h of treatment of prelabeled HUVECs
with various reagents as deseribed in Materials and methods. Each
value is the {x = s) of three determinations. ¥ P < 0.05, ¥ P <0.01
versus the contral groups; > P < 0. 05 versus 300 mg/L MM-LDL-treated
group.
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Fig. 3 The time course of MM-LDL-induced AA release
and c¢PLA, phospherylation

{a) TH-AA prelabeled cells were exposed to 300 mg/ L. MM-LDL for the
indicated time poinmts. AA release was determined as described in
Materials and methods and expressed as fold of increase compared with
the contml. (h) Phosphorylation of ¢PLA; was evaluated by Western
blot of cell lysates of HUVECs treated with 300 meg/L MM-LDL for 0. 5,
1, 2, and 4 h, respectively. Samples { 50 pg protein per lane? were
subjected to immunocblotting with antibodies against ¢PLA, , recognizing

both phospherylated and nonphosphorylated cPLA, .
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Fig. 4 Elevation of [ Ca’* ], in HUVEC by MM-LDL
Changes of [ Ca®* ], in single cell were monitored by LSCM. (a) An
image of the same cell is shown at indicated time points after stimulation
with 100 mg/L MM-LDL. {b} Effect of MM-LDL in the absence {left}
or presence (right) of 5 mmol/L EGTA on intracellular [ Ca®* ..

Arrows indicate the time point of addition of MM-LDL.
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N R H G cPLA, 351, LAMIER cPLA, iEHLE
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K, MM-LDL {E24 AS Rl EF, 5 AS &
WrEshf g LB M) LDL AF R B AU
fEl. B, BATHESE MM-LDL /R0 BT X A% 8.
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AA BEERE B MRS IE RIS ), JFMEAE o 25-
FRNR R EE S 5 10 B WA BRI S AT v BE T b R R
KR, ALBERR, oPLA, Wit E s
7 MM-LDL 5] f7 AA B RF HUVECs AT,

AT — B W5 7 MM-LDL 3% cPLA, A1
Ml ARBTRAN, AHAEE FIRFENTARS oPLA,
FHELA K. B TR S 2 cPLA, M2 4H
B, AR HE cPLA, M MR R 2 {7 22 1% 4 i D
o9 5 R T SE AL M. MM-LDL #6433 i {2 3t Fi
MBS AR HUVEC P85S & FIREHEE n. H
EGTA BEEFAMSE T, TR B oy 8558 n i Bt
HINE T AA BN, RHEFHETFE5 T MM-LDL
1AL R ePLA, BI¥E4k. 5 AACOCF, Mth, EGTA
X AA BB 7 FIE N HUVECs & =899
TEREGR, RS EFEA—MH BN L ES
SF, BT iEAL ePLA, 4b, BAIBERFIEME
MM-LDL 5 § FHR T M X HIE 5 7% Figr. RE
Y, BEPE S Il 5 R AR A DB FE4G . R
PRI (1) 22 WA LA B HE T S8 (V0712 A M TT /3 sh 4 B
T ePLA, WAL HI S —HLEH BB T PKC B
pd2/44 MAPK 21248 FL 5 505 R L BRIAER
AR B EARE SRR, MM-LDL
THSCRE S B oPLA, BEMSfL. MM-LDL fEFH 0.5 h
. PEE BB 1L BY ePLA, ELFIFE M 8 i0, *H-AA
BN, 4 h BT SRR 408 cPLA, ERBIC T,
H-AA BN g, REBBRILAS AR
i oPLA,, 23T oPLA, BIiE40 BA (T 4/ A
EF cPLA, BITHI &R RE WML T B, W
W5 .

BOE cPLA, 3T 5 EEF{RAD AA BB, JE&ER
B IEAE . MBS LB 4 BT E paso LA
ARG ST EZMHAREF, AA
e A A A A R B Y AL R R R R
WELF R BRATMWFRABRT, A cPLA,
AP AR AA TTRE R MM-LDL S HUVECs AT
mREGH-MEZERFS ST AA RTEBEIEAMNE
A P R R B TN, B R —
HHE.

BZ, AR E I MM-IDL [EE 4R S
HUVECs J8T-. PEAEY B TS BT EGE 1 oPLA, TE
TP R EEEEH, AA ATRER ZREP ) —H
EZRMERGES ST FIEET, PLA, Rt
FRHG EMEF AT B A BTG AS BRA—FHF R 1RE.
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Cytosolic Phospholipase A, Mediates MM-LDL-induced Apoptosis
in Human Umbilical Vein Endeothelial Cells*

WANG Yun" >, ZHOU Xin" ™, WANG Bing-Hua”’, CHEN Li-Da”’, ZHANG Ji*’, CAO Jin-Xiu”
(1) Gene Diagnosis Center of Zhongnan Hespital, Wuhan Universivy, Wuhan 430071, China:
Y Department of Biochemistry and Molecular Biology, School of Medicine, Wuhan University, Wuhan 430071, China)

Abstract In order to investigate if minimally modified low-density lipoprotein { MM-LDL > could induce apoptosis
in human umbilical vein endothelial cells (HUVECs ) and the potential role of cytosolic phospholipase A, (cPLA, >
in this process. Cell viability was determined by MTT assay, cell apoptosis was assessed by phase-contrast
microscopy > fluotescence microscopy and flow eytometry (FCM ), PLA, activity was determined by measuring the
release of “H-arachidonic acid (*H-AA) from prelabeled ecells, phosphorylation of ¢PLA, was analyzed using
Western blot, changes of [ Ca’* ], in single cell were monitored by laser scanning confocal microscope {LSCM).
The results showed that MM-LDL €100 ~ 300 mg/L} induced decrease in cell viability in a dose- and time-
dependent manner. After 48 h exposure to 300 mg/L MM-LDL. apoptosis with cell shrinkage, chromatin
condensation and nuclear fragmentation were observed. FCM assay showed that the apoptotic ratio rose with an
increase in concentration of MM-LDL. MM-LDL caused a rapid elevation of [ Ca®* |, in HUVECs partly through
calcium influx. Incubation with MM-LDL induced calcium-dependent cPLA, activation companied with its
phosphorylation. Inhibition of cPLA, activity with 5 mmol/L EGTA or 15 pmol/L AACOCE, reduced MM-LDL-
induced apoptosis by 41.8% and 33.6% . respectively. Addition of exogenous AA (50 pmol/L) reversed
AACOCF,-induced reduction of apoptosis. It was demonstrated that MM-LDL induced apeptosis in HUVECs.

¢PLA, activated by increase in intracellular Ca’' was involved in the signal pathway.

Key words minimally modified low-density lipoprotein. apoptosis. cytosolic phospholipase A,, caleium,

arachidenic acid, endothelial cell
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