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[ ABSTRACT] Aim To evaluate the effect of LDL and ox-LDL on the activity and mRNA expression of hepatic lipase ( HL)
in HepG2 cells. Methods Gradient concentrations (1. 7~ 1 758 mg/ L) of LDL or ox LDL was added into the medium and
coincubated with HepG2 cell.  The cytostasis rate of HepG2 cell was estimated by MTT and the activity and mRNA expression of
HL in these cells were measured with cytochemistry and RT-PCR respectively. Results In the 27. 47 mg/ L and 54. 95 mg/
L LDL groups, the mRNA expression of HL was upregulating 2. 8 times and 2. 3 times respectively to the cell control.  In the
109. 8 mg/ L LDL, the mRNA expression of HL. decreased 20% to the cell control. The HL activity in HepG2 cells incubated
with LDL was negative related with the LDL concentration (r= — 0.95614, P< 0.05).
by dose- dependent model ( r= 0.91199, P< 0.05). In the ox LDL group, the mRNA expression of HL was inhibited at all
In 27. 47 mg/ L and 54. 95 mg/ L ox-LDL, the activity of HL was 3~ 4 times as much as that of LDL groups.
Moreover, at the same concentration of 54. 95 mg/ L, the cytostasis rate in the ox-LDL group was one time higher than in the LDL
group.
HL.
HepG2 cells.

Low Density Lipoprotein;  Oxidized Low Density Lipoprotein; Absorbance; MTT As

The cytostasis rate in LDL increased
concentrations.

Conclusions At the appropriate range of concentration, LDL can induce the upregulation of mRNA expression of
High concentration of LDL and all concentration of ox-LDL can inhibit not only mRNA expression but the activity of HL. in
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.1 AMEZEEEREANERRECEREERS
Bl &

AIDL R EBUF &k B sk M4 &0 k. = g
ALK, Fl NaBr i &l 5 %5 &, 4°C##E 50 000 1/
min &2 6 ho B #E @ LDL(d= 1.05) %, 0. 85%
NaCF0. 001% EDTANa, (pH 7. 6) %% 4 °C & #7 48 h.
A 0B ) E & [ B% (total cholesterol, TC) 1K % &
& & &1 JE [ B (LDL cholesterol, LDLC) ( Beckman CX-7
B h A AT 1), LDLC & TC # 85% UL E. 0. 8%
FEBREREKEEF DR L6V E—HZaW.
# LDL & T4 10 Pmol/ L CuSO, #7 PBS & #& (pH 7. 2)
#,37CiRE 12h. EEWLDL ESLEE, £4 0.
1%EDTA #1 PBS ##% 47,4 C 24 h. AHmNKE L F8
KRB MNEaAw G — B4 2L LDL 1612
B RERSN1,1,3,3,-HZEAFK, L0t LE
3 ( Beckmen DU-600 %) JF 532 nm 2% % E(H. HiE
Bt EE I LDL ox LDL (A — B 4 €. Al Lowry
%, L4 miE 8 & & AR & 0 o LDL.LDL & & 4
EH K 1.758 ¢/ L. 0.2 Wm 0 ILIE B Ik W 4 % Fr 3k
ox-LDL.LDL, — 20 Ch¢ % & A .

1.2 ZHARETEINE] 2N E

EKBEFHETEEHepG2 H(EXER A
AR R R H), 0.25% R E A, AL m
7 RPMF 1640 3% 5 ¥ % 2 %k . 10% fi6 4 i1 7& RPMI-
1640 35 5 £ 4 FLKE A 1x 107 /L, 200 HL/ 3L Ap
A 96 FL¥EFMK, 37°C, 5% CO,, 20 h. F ¥ 5 #, PBS
W3R, AN ETEARERRERREON L M
7 RPMF 1640 % 3% % 200 WL/ 7. LDL 4: f/u A\ T i
7 RPMF 1640 3% 5 %, LDL £ 0K B 45 A 0. 1. 72,
3.43. 6.87. 13. 74, 27. 47. 54.95. 109. 89. 219. 8.
439.9. 879. 1. 1758. 2 mg/L, MK E 4 M EF. ox
LDL 4: i A 7T 195 RPMF 1640 %5 5= %, ox LDL 4%
JE LDL 4. 37°C.5%CO, ¥ % 8 h, 3 # £, PBS
3K, A5 ¢/ L MTT(Fluka = &) 20 ML/ 3L, 37 C.
5% CO, 7 4 ho F MIT &, fm N\ = ¥ 3 T (Merck
8] 7= dm) 150 WL/ 3L, B % 10 min, & &9 & 45 fE
JEETEAR D B Rk B A, W EK KA 570 nm.

AR E 4 ML TFHRAEMES 40 5t B
R E AN, MR B £ R H B MR LDL.
ox-LDL 3K &, R 48 LU T /2 3 1 5 40 A 3 78 47 1 ..

MG R (AT RILREEE- W
EREIRAEE) =2 xR LB x 100%
1.3 HepG2 ZMAEATASERIE M4

10% Fé 45 f1 7% RPMI 1640 35 5% 5 38 40 B 7k B A
1310 MLe 24 AR ELFRNER A, WAH K
1x 10* A~/ 3L, 4 10% F 4 i 7% RPMI-1640 3% 7% & 2
mL/ 3. 37°C.5%CO, ¥5 20 h, F 5 £, PBS % 3
R, AN A A B A R RO JE e & B R 1 RP-
MF 1640 35 5 # 2 mL/ .. LDL #4: fu \ T 1 % RPMF-
1640 3= 7=, LDL 43K & 4 %] % 0+ 6. 87, 13.74, 27.
47, 54. 95, 109. 89 mg/L, & MNKE 4 N E F. ox
LDL 4: #p A T 195 RPMF 1640 % 5 %, ox LDL 4 %
JZ[E LDL 4. 37°C.5%C0, ¥ 3 8 h, &5 %, PBS
H3 K. 10% FEEASE Z 10 min, BUH K % 4 B0 =
BhH, AMBE60 5@Mp—RIEEH,37CHEF 12h, v
2% FHER 45 AL 2 10 min, AAF B #45, & 1% H %R
AR BECEREENRNG. FRERELE
% 5min, FAMAZHARE. KE(x25 THKH
B2 LI E MK E 2 8 AMALEF, AL AT CM-2000B 4
NEFEBGAINMER RGO BEEEREE B A
/Gt E AR, BB E(N/A) .
1.4 W REBEAETER SN AT SRS mRNA

10% fit 4 1 7% RPMI 1640 35 5 #£ iF HepG2 41
WE A 1x10" AL, i\ 6 IR 6 mL/ 3L, %M 10% fé
4 17 RPMI 1640 % 5 % 2 mL/ FL. 37 'C.5%CO, ¥
720 h. FFEEFRE, PBS % 3 K, £ A A\ A4 R FF
KRR ENEE G W E RPMIF1640 3% 5 £ 6 ml/
F.o LDL #4: 7 f1 % RPMI 1640 % # # &+ LDL £ %
& 4B A 0.6. 87.13.74.27. 47.54. 95.109. 89 mg/ L,
HAEE 2 ME 3. ocLDL 4: T i1 RPMI 1640
Bt £ F ox-LDL A%k E 7 LDL 4. 37°'C.5% CO, ¥
7= 8 h, FHEFE, 0.25% R E G B H ., PBS #% 3 K.
N\ TRIZOL( £ A ¥ TR\ 3 &) 4% % RNA.
RNA 5 Ko # lu N ERZHF R 5| 4 oligo(dl') 18 0. 5
Vo J ToAZ B2 g S A 7 AR AR B 12 WL, 70°CAB 5
min, BN\ 5 x 1 3 F & o0 ik 4 WL, AZ R e A0 4 A 20
u, 10 mmol/ L. dNTP & 4% 2 UL, 37 CI% & 5 min 5 /P
A M-MuLV # % 588 100 u, 37 CHE % 1 h, 70 CA %
10 min £ 1F R 7. % A B 4% K S (PCR) 338 AT fig B
EE R, TR EsEE SRS 75 HL-1 4
5 -GCC ATT TGC AAG AAG AGC -3, L T4 & F 2
$:HI2 % 5-CCA CCG ATG GAA CTG CCG GG-37,
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ATHEFA4F. yHARKEN49bp, &— 5T
BN EF 3. £ A LETHSI A 1 W2 50
dNTP.2. 5 UL MgCl,+ 10 x PCR £ % 2. 5 UL 7 0. 5
UL, Taqg DNA RAB(UL ERAA G T EELEH TEN
&), fm A\ cDNA 2.5 ML N8R, B X A4 B R B &
25 UL, 94 CH M 5min —MEIF, 94 CE ¥4 1 min.
50 C& X 2 min\72 'CE & 3 min, % 30 MG, 72°C
FE 44 10 min. 3 3¢ B-actin 838 bp B DNA A B % 4
%o, A Bactin &£ FE 5 4 F 7| &: 5°-ATC TGG CAC
CAC ACC TTC TAC AAT GAG CIG CG-3’ ( L#314)
5-CGT CAT ACT CCT GCT TGC TGA TCC ACA TCT
GCG3 (THwEIM), ¥ AHRFIEEERE, R4
% 94 CZ M 4 min — MEFF, 94 CE % 1 min 55 C
B K 2 min 72 CE 4 3 min, 3£ 30 MEF, 2 CE K
10 min. PCR 7=#7 £ 4 I 7. 42 H9 2% 37 BS 4%/ TBE FX
Lk, BE 70V, B[ 50 min, 78 8F B A & T M
Z A H7, Phammacia LKB % 4h XX EH# R R tb i £
FRAYR K EE, L E ERFAEH mRNA RIARE .
1.5 ZitEnk

A x £s FR AT R A E KA XS
o

2 &R

2.1 REEREEMNECEEEEREZBI HepG2
4 B 1A 5E A HDH 4 F

B8 LDL-ox-LDL 4 5 34 Ji1 240 Hfo 3§ 5 410 it 2 s 3
M, E 2 IEMXKER(r 238 0.91199 1 0.
93604, P< 0.05) . NEEEHIKEHN 54.95 mg/ L i, ox-
LDL % 4 A 438 5 #1011 % /& LDL X 240 ffg 38 58 400 ) =% 119
2 f5(F 1, Table 1) o
22 REEREEAMEHXEREZEEREEZEEXE
EEE M M E mRNA RIAHISM

B35 LDL ¥ 538 im, 20 B JHF e B vt 1 120 37 PRI,
P B RAHKKR(r= - 0.95614, P< 0.05) . P&
ox-LDL ¥4 5 14 in, 248 i T g 7% 8 0 BRI, 7 2 e
BEHMFKIFER(r= - 0.83915, P< 0.05); H4fEEA
WEEN 27. 47~ 109. 89 mg/ L i, LDL 2 HepG2 41 il
JF H B M2 ox-LDL 401 3~ 4 £i%( 3R 2, Table 2) »
LDL 25 3% 4% 55 5 6 i A S S 7= 1)V O P2 A I 28 vy
YRR REFL( P< 0. 05), HH LDL & 27. 47 K& 54.95
mg/ L I 300 5% 5% 58 G i B s B 7 ) W O E A 2 4 T
X HRFLI 2. 8 £i% & 2. 3 fi%; LDL A4 109. 89 mg/ L. i ¥
o S TR TR SN R O FE LS A B ko R AL LR
FAK 20% o ox-LDL 4100 % 5% 5 A B8k S L= ) e K

W B2 AE B A T 40 B X R AL ( P< 0. 05), tH B BAK
F LDL 4( P< 0.05), ox LDL ¥k & A 109. 89 mg/ L

HepG2 41 i GRS mRNA FIAMRAK.

=1 REEEERMSELCRREEREERI HepG2 AR

HEEHIHIE

Table 1. The cytostasis rate of HepG2 cells incubated with LDL

and ox LDL (x *5, n= 4)

WEE (mg/L) LDL group ox-LDL group
0 0 0

.72 13.5% £2.2% 11.7% £3.5%
3.43 10. 5% £3.5% 12. 8% £4.0%
6.87 11.8% *4. 1% 14.2% £5.2%
13.74 12. 6% £2.9% 13.4% £8.0%
27. 47 14. 5% %6.2% 12. 4% 6. 8%
54.95 12. 6% 5. 8% 25.5% *8.5%
109. 89 22.0% 7. 6% 29.2% *8.8%
219.8 25.3% £10.2% 33.7% %5.5%
439.9 36.0% *18.2% 50. 61% £25.1%
879. 1 71. 8% %19. 6% 61.5% %16. 0%
1758.2 90. 6% +28. 6% 98.2% 0. 1%

x2 REEREAMECRRZEREEEX HepG2 AR
BEREE I ( B E) R ATREEE mRNA RIAMIF I

Table 2. HL activity (N/ A) and HL. mRNA expression ( Max
A) of HepG2 cells incubated with LDL or ox LDL

- LDL 41 oxLDL 41
(/L) 1 mRNA ik mRNA
(n=8) (n=2 (n=8) (n=2
0 4.5310.06 60.213 4.53%0.06 60.213
6. 87 4.26%0.10  62.102 4.5330.09  69.302
13. 74 4.32F0.12  72.641 4.08%0.10 68.217
27. 47 3.6810.08 168.022  1.00%0.01 47.241
54.95 1.20%0.03 140.173  0.46%0..00 42.542
109. 89 0.5210.00 48.140 0.12 0. 00 0
3 iR

JFF- i il 5 A2 T S Jd ] 8 PAY g 200 % 1 4 52
[FI 852 fs T 147 A 40 P o R B R T, 5 4 i R T IR
it 2 % H B M (heperan sulfate proteoglycans, HSPG) 4
FMCHSPG-HL R G I i3 A 2% 5 J i A
BRI % R e BT 7R B, R ox-LDL.
LDL %I HepG2 4l fia 5 2 ¥ /£ H, H. oxLDL. LDL X}
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HepG2 4 38 58 A = A= B 5 301 A0 175 050 R %o BT B
TE I ORI B R A B, B LDL wox-LDL ¥ 5 3%
TR GBS PEBR AR . £E HepG2 4H o 18 5 K2 2 Jfa A g
it 375 1 ) 5 S 56 v, ox- LDL S HepG2 4 fifd T i B 3%
PERG4M I 4E I H LDL 38 3~ 4 f%. Bourdon 251% %% 31
ox-LDL 5| {2 HepG2 40 fu IfiL3 1 2 A & bk . Jui
o 2 O 0 2 38 4 A 7R A% 6 5 B I 2R 9 ((ox- VLDL) S
NP 20 A (1-02 41 A 3 55 B S8 4k VR

AN 5T K I, LDL ¥ 5 9 27. 47 J 54. 95 mg/L
I} HepG2 20 3 fF A5 B mRNA 25 1% _F 3, 1 20 g i fig
it PR R 19 n; LDL 3% FEAE 109. 89 mg/ L i 41 f T i
B mRNA Rk BRI, 40 M T AR B VS M T %, HepG2 4
MO SZ 40 ] . B ox-LDL 256 A W B ik B I 4
HAT i B mRNA ik i, &=k i AT R B mRNA
RIEBFMAIMER . X4 RIER, —ERER LDL
RS 0 20 B T AE G mRNA 223 bR JE & B MR g
TEMER AR RS AR . A HROE 4 M R RE R S
HSPG 456 Ja, TR EE IR B AR BV 1 4 ik B A B AR Th
BE, BEARAE M 1 /E I AR 2t 40 PR 3R L& HE & A
BRARE A, AT CLAHEM, — s B Y Bl A9 LDL
BT 40 M BT BB B mRNA ik, AT HEBE & 3 n g
FIT 20 B B8 B R BR P B Y LDL, X 1 JE —
FiAEY) B FARY SN . {H ox-LDL 38 AT 40 i 5 A
g RIX F s B, HAGR I H4H BB VE A

AW 45 R oR, IR LDL ¥R FE 7E — Vi
PN s A 40 i AT A B8 mRNA 2R 3A K F F R, BT Ag
N2 1 R i, T e i 2 4t 40 B 45 X% % LDL A

C R

PN, 4 %5 T 4ERF R A LDL /K-F A6 Fa e s 0 SR
BT LDL 94 P 14 hn ik %, LDL [ i 25 4 5 200 ffa 184
VL SZ 4004, 40 B FFF R B mRNA 2634k T i, g & E
A BRI, FF4M PRI B LDL 7 F T B4, f# 3R 55 7 DL
WRERE— LN, R BUBPEAEIR, X AT RE A 1 A Q5
ZELNLE 2 — . ox-LDL X JIF 40 i 25 1t 76 ) o, T
it FFREEE mRNA K& X FFREBE & A A& &, AFIT
STERBE R 2 B8 R BRe BT AR AR U e
HepG2 ZHALAR T fi B 25 E 25 B, oK I 5 40 Fa 385 B
LDL & 7481k, M Bt — B30 0E LA B A

[ £ 3CHik]

[1] GKEENI, PRzl FHIGRE SR & AQH. SFEF R EHF B
BaAt, 2002, 23 (1): 4849

[2] Allayee H, Dominguez KM, Aouizerat BE, Krauss RM, Rotter JI, Lu J, et al.
Contribution of the hepatic lipase gene to the atherogenic lipoprotein phenotype in
familial combined hyperlipidemia. ~ J Lipid Res, 2000, 41 (2): 245252

[3] Busch SJ, Krstenansky JL, Owen TJ, Jackson RL. Human hepatoma ( HepG2)
cells secrete a single 65 K Dalton triglyceride lipase immunologically identical to
postheparin plasma hepatic lipase.  Lie Sci, 1989, 45 (7): 615622

[4]  skbRfE, XS —RIEEHEEE R L HANLEREA. £
W5 AR, 1989, 21 (2): 257260

[5] Bourdon E, Loreau N, Davignon J, Bernier L., Blache D.  Involvement of oxys-
terols and lysophsphatidylcholine in the oxidized LDIL- induced mparirment of serum
albumin synthesis by HepG2 cells.  Arterioscler Thromb Vasc Biol, 2000, 20
(12): 2 643650

6] WEEw, YR, ¥ TG.VLDL Al o VLDL X 1702 Al HLF 40 B85
KA iRABAN BT E. P ER A&, 1998, 18 (2): 79-81

[7] Huff MW, Miller DB, Wolfe BM, Comnelly PW, Sawyez CG. Uptake of hyper
triglyceridemic very low density lipoproteins and their remnants by HepG2 cells: the
role of lipoprotein lipase, hepatic triglyceride lipase, and cell surface proteogly-
cans.  Journal o Lipid Research, 1997, 38 (7): 1 318331

(Secgi ORI

2001 A E R HE AR W X HETHEA TINEYIE K =)

R LR T
B B
s TR A
BB S 0
1 TE

B B 225

[ IRET

i PR - o A W A3} 24 5

e AR TBURS 7 23% 3
I PR A 2 &

I RS 362 2% 75

Il PR B2 22 4 6
I PR 1 B2 2 A
e AR JPR B 272 2%
I PR 8 PR A sk 2
I PR A A 2% &

I PR B Rk 2%
I PR A 290 22 4% 6
I PR M k2% 2

I PR VR A9 2% 2
I DA o L5593 % 6
I PR L9 7 5% 7

I PR 5 S 56995 B 27 2 6
BEFERE
WRI 2B EAEAR S
P B BRIE R 2 e 2 3
PN
P B BR 25 RS2 2R
i 5B E
T SRR AR
NREE R

I ARERER 22 4R
1 AR B2 24





