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[ E] BB ArRAAMBR(PA) SRR @I EA. hyo26 2 B B X469 H o onl le B B & A2 B B0 A 4
S EROBANEBAZTBRAR R AR ARG TN, Fik RSNERA K M0k EA hy926, 5 %5 &% & (ALB) &
R Fe PA L3220 KRB B2 62 8 PCR 40 ATP 4444354k A1(ABCA1) \ABCG1 27-% LB FiE Xk %
#& A1(SR-A1) .SR-BI .CD36 %t 4 & # AAAKE B AE& & 24K 1 (LOX-1) JF X 4% a( LXRa) iF B A B4k 38 74
W& ZAR y(PPARY) 89 R A AL, B5R A= ALB sFR& 204018 10.20.30 wmol/L PA 42240 ABCG1 mRNA & -F
B T (P<0.01),20.30 wmol/L PA Z&32 %8 CD36.LOX-1 mRNA K -F 2 ZH & (P<0.05), 5 ALB sFf& 48t
10.20.30 pmol/L PA 4t #2 28 LXRa mRNA K-F £ % T % (P<0.001,P<0.05,P<0.001),10 wmol/L PA 4 2248
PPARy mRNA 7/K-F 2% FH(P<0.05), @ 10,20.30 wmol/L PA 422 FA. hy926 48 it &k 2 % %A ABCA1 . SR-Al
SR-B1 27-#ZACBeG R ik . 518 PA #R % T A K 2818 EA. hy926 28 i fie B BE i Fo ls B G AR £ A B 49 &
ik EHH 5 LXRa 2 PPARy 125 & 2K %,
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[ ABSTRACT] Aim  To study the effect of palmitic acid (PA) on cholesterol metabolism in endothelial cell line
EA. hy926, and to detect the changes of cholesterol efflux, cholesterol intracellular transformation and lipoprotein uptake
related gene expressions and related signaling pathways. Methods Endothelial cell line EA. hy926 was cultured in
vitro and divided into albumin (ALB) control group and PA treatment group. The expression changes of ATP binding
cassette transporter Al (ABCA1), ABCGI1, 27-hydroxylase, scavenger receptor Al (SR-Al), SR-BI, CD36, lectin-like
oxidized low density lipoprotein receptor-1 (LOX-1) , liver X receptor & (LXRa) and peroxisome proliferator activated re-
ceptor Y (PPARYy) were detected by real-time fluorescence quantitative PCR. Results Compared with ALB control
group, the level of ABCG1 mRNA decreased significantly in 10, 20, 30 wmol/L PA treatment group ( P<0.01), and the
levels of CD36 and LOX-1 mRNA increased significantly in 20, 30 pwmol/L PA treatment group (P<0.05). Compared
with ALB control group, the level of LXRoe mRNA decreased significantly in 10, 20, 30 wmol/L PA treatment group ( P<
0.001, P<0.05, P<0.001), and the level of PPARy mRNA decreased significantly in 10 pmol/L PA treatment group ( P
<0.05). However, the expressions of ABCAl, SR-A1, SR-B1 and 27-hydroxylase in EA. hy926 cells treated with 10,
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20 and 30 pmol/L PA were not significantly affected.

Conclusion

PA can change the expressions of cholesterol

efflux and lipoprotein intake related genes in endothelial cell EA. hy926, and its mechanism is related to LXRa and PPAR7y

signaling pathway.

JUEL T 7, A o) o 7 A R A AE [ P ) i o
T, 7RI R4 M a] Bt i AR 222 B0 ik ok A sk B 10
ARG 0 A E TR G g IR R A e 5 i
(reverse cholesterol transport, RCT) M PN AR T 15 B H
[ WD) AT A 7 1k S0 ok e B A Ak i & AR RCT
IR AD R I JIE [46] P A 5l ik B e 7% 1) sy %8 R IR A 1
(high density lipoprotein, HDL) , HDL ifl i 4 57 4ff
JRLHE AT 25 10] 46520k F G 5T Lk 41 i 1) JIE k]
T, R S 38R ] IV 4 M [ i 16 & PR L 7ok
R N B A AR ) HDL (85 N 2 #e iz , id
REAE A R4 b K B[] B 5% 32 22 48015 85 1 A1 (apoli-
poprotein Al ApoAl) F1 HDL'**'

FEMERR ( palmitic acid, PA) 7€ 41 fifd F1 2H 21K A
FRAEEZRAEYFIIRE, SR PA HEUKEZRE
g e 20 M S 4 0 B B, DR IE 5 P B A el T A
A I £ T T Je 1) 2 ) 5 T L R 4 455 Ml 285 M55 1) 5
TG S H PA R R A U] 5 Bl Dk A Ak | b
iR AT B RV RE B A G ARBIESE e T T
PA XF PN 2 i RE EA. hy926 AH [ BEAC iR 56 3 5]
FIR RIS T T HAE I R s S R R AR

ALY
FEX,

1 #RHTTE

L1 FERA LS

WK 48 LBk EA. hy926 W B F B [ AL I 3t
A E 5% BT (4% 5 .3111C0001CCCO00475) , 2 44
B E & )7 7| (short tandem repeat, STR) % & F1 #
AT, #54 EA hy926 (ATCC ® CRL-2922) t STR
A MAEEDHAEARAE), A& A (albu-
min, ALB) ( #t 5. A7030, Sigma /A & ), PA (#t 5.
SLBQ8869V ,Sigma /A 7 ) ,DMEM #5 3x £ (& 48) (b
EHRAFHELARAE), EEPCRIH[ AT
AYTAE(LEE) BB ARL2E],SYBR® Premix
Ex Taq™ II ( Tli RNaseH Plus) . PrimeScript™ 1st
Strand ¢DNA Synthesis Kit ( ¥ 4 4 T2 F R A F ),
Ultrapure RNA Kit ( B L2 £ A AR AF ),
Z A A3 52 45 (Thermo /A 7 ) , 5L B %K % & & PCR
L( ABI /A % ) , NanoDrop List % % ot & 1t ( Thermo

NE) .

1.2 ZHRaESE o HRARE

EA. hy926 s 42 € Bl g 5 40 o bk, O I BE AR 1 1
20 f, Fl DMEM (&5 88 ) ¥ 5 3, 7R Am 10% A6 4 o
¥ (fetal bovine serum,FBS) . & & % (100 kU/L) #=
#E % (100 g/L) , & 37 °C 5% CO, 1075038 & 4 1%
THATR R, Y@ML A E % 2 100% B, X F
0.25% & BB H L 4% 1 : 3 #HATH R, #HA6 T
20 M3 SR AR, B 4k A K B EAL hy926 28 B, A
10% FBS a8 Hl & 4 g &, s A E N
2.5x10° N/FL, K24 h 5, ¥R 2% FBS T4 %
FF B m N 1% ALB #2 PA (10.20.30 pwmol/
L), 465085 24 h J5 & Bk 3R B4 I & RNA,
PLALB 415 xR 41, PA A0 3 3% AR 38 7T 41 9 %5
e
1.3 KHB-AZAESYNEHE &

B 41 mg PA % T 1.6 mL NaOH (0.1 mol/L)
L, 70 CAGE KB 1 h, 4% 15 min B4 1 %,
B 50 wL Bk PA 35K, im A\ 2] 950 wL 10% ALB %
55 CAGBFR A1 h, B % PA # (5 mmol/
L), PA#KZ0.22 um LRRHE , 2% 5 HEHT -
20C, FEAMEKRREEZR,37 CRBEFEHF 10
min, % &, 10% ALB %% % B 2 K &, HH %
AR 10 MR E 4, ALB £ H R R
P RAREN 1%,

1.4 SEEAEEE PCR QN

L6 L4 M IR N X B AL AT PA 4 8 LR R
1A 2| 2k 24 h &, LRI ER LA 8 K RNA, & T &
RNAase K #, £ Fl 2 Kot B it il 2 & A4 & 1
RNA R £, $8 J& Bl & RNAase A4 FF 5 RNA i %
Z[E — % E ., B 400 ng RNA K % F & K cDNA #
W, 48 Ja & Bl SL B 3% € & PCR(H#k A %) fe il = 2%
BRI 4 45 & & % 351K A1 (ATP binding cassette trans-
porter A1 ,ABCA1) ,ABCG1 Ff X %K a(liver X re-
ceptor oo, LXRar) \27-3 ¥, B V& 3 Kk % K Al (scav-
enger receptor Al,SR-Al) [SR-B1,CD36 %t & % #
FAME % g E & 2 1K 1 (lectin-like oxidized low
density lipoprotein receptor-1,L0X-1) A A R
358 4 B % R y ( peroxisome proliferator activated
receptor y, PPARY) | B-actin mRNA 7K, Fr f 5| 4
W&k 1, BT RN A HRFNER AL, B
RHA:95 C 20 s g #H NI B, 95 C 35,60 C
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30 5,40 MEE, A 5 R B AR b Sk R R A R R
V5 R R LA BB B AT SR AT

F1. IFREEE PCRETASIY

Table 1. Primers for real-time fluorescence quantitative PCR

HH F1¥F5(5'-3")
ABCAL GGTGGTGTTCTTCCTCATTACT
CCGCCTCACATCTTCATCTT
ABCG1 CTCCGCCTCATTGCCTATTT
CGGCCACAGTGTCTAATCTTC
LXRa GATCCTCCCGTGGCATTAAA
TGATCTTCAGACACAGCACAG
27-5 4L il CGTCAGATCCATCGGGTTAATG
CATTCCAACCATCCAGGTATCG
SR-Al GAAATGACAGCGAAGAGGAAATG
GAGGTTGGCTTCCATGTCTAA
SR-B1 CATCTACCCACCCAACGAAG
GAAGTGAGGATGGGAGAGAAAC
CD36 CATTGGTGATGAGAAGGCAAAC
CACCACACCAACACTGAGTAA
LOX-1 CCACAGAAGGATACAGGACAAA
CATTTACTCTGGCGGCTATCA
PPARy GCTGGCCTCCTTGATGAATAA
ACTCAAACTTGGGCTCCATAAA
B-actin TGGCACCCAGCACAATGAA

CTAAGTCATAGTCCGCCTAGAAGCA
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(P>0.05) ; 441 27-F2 L Bl i) AH X 2% 35 £ 49 0l 4
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Figure 1. Effect of PA on the expressions of ABCA1, ABCG1, 27-hydroxylase and SR-B1 in endothelial cells
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2.2 PA MR HAAEE B BEE X E R RIZA

RSSO E B PCR ¥ (H0A %) Kol PA X
EA. hy926 N K 40 A A P A R (I [ s A ) A DG
(SR-A1.,CD36 LOX-1) FEiEA5EMA ] BEZH AH N 5L
KA ERE N 1, 4530 (K 2) 76 PA(10.20,
30 wmol/L) ZbFELAE 24 h J& , 45-2H SR-A1 FAHNT A
394 0.89+0. 11.,0.95+0. 06 1. 03+0. 11, 55 % FHZH
SRR (P>0.05) , Ui PA APV A B35 5%
M SR-A1 UK, PA(10 wmol/L) ZbH4H M 24 h )5,
CD36 il LOX-1 AFHXT R 55314 0. 99+0. 06 0. 99+
0.07, S5XFHRLAH L 22 AN B3 (P>0. 05) , U BRI
PA REFESAT 5200 CD36 A1 LOX-1 f36ik, {HZ,
PA(20 30 pwmol/L)ZLFEAME 24 h Ji5, Mikb3HZH CD36
HIAENTFEA M H R 1. 40+0. 21 1. 35+0. 09, 5 %] B0
A 2E 5 B2 (P<0.01 F1 P<0.05) ; BALFHZH LOX-1
AR IR0 1.40+0. 21 (1. 3520. 09, 5 %F R4
A B3 (P<0.05) , Ui A4 F iR B PA AL FRBERS
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Figure 2. Effect of PA on the expressions of SR-A1, CD36
and LOX-1 in endothelial cells

2.3 PAXAEMMEPEEEKHEXESSFRIE
ERpA!

KL 96 6 2 B PCR % (a6 ) Kl PA
XT EA. hy926 PN 57 4 At AR [ B4R i A0 S 05 54 F
(LXRou ,PPARy) 23K M52 A 45 Xk B 25 A 107 366 PR 7Y
FIkEREN 1, GRER(E 3),7E PA(10,20,
30 wmol/L) AbFRARMI 24 h )7 , 420 LXRa BT %
KM 0. 75+0. 02 ,0. 94£0. 03 0. 76+0. 03, 5
XFHEZH A H 22 5% 3% (P <0.001,P<0.05 Fll P<
0.001) ,UtH] PA AbPEREMS W2 T I LXRa MY3RIXK;
FHALFRAL PPARy (AT IK 84 5120 0. 7320. 05
0.98+0.13.0.80+0. 11, H:H PA(10 wmol/L) 4 5
X HRZH A HE 25 5+ 3% (P<0.05) ,PA (20,30 pmol/
L) 5% A A e 22 R 35 (P>0.05)  {HH %
R FREREE, UL PA AbPRAES T I PPARYy
ERIE,
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Figure 3. Effect of PA on the expressions of LXRa and
PPARY in endothelial cells
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290 L 1 O A DG I R R R A sE X N
ZHAEL IR [ O ORH OC B THL, PA WA B Y T
ABCA1 SR-BI 1 27-3 kMR K1k, H PA BE T
P8 T ABCGL BYZK, [FIRFA NI 27-58 b B335 1
FE S X6 T PN B 440 0 8 1 B BB (L[ B A ) R G
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LR PA %A BN SR-AL Bk (H 5 = ik B
1) PA RERS 8% 14 CD36 A1 LOX-1 [ 3k; ¥ F
DAL B 24 6 AL [ AR A 5G4 5 4 7, PA REMS B
T LXRa 133k, [FIHIR A E PA W AE 235 M
PPARy 3Rk,

WFFE 20, N B 40 M0 2 /D AEAE 4 FhAS Fa] 4 AE [
B i 42, B4 i & ABCAT ,ABCG1 F1 SR-
B1 45 14 B [ B 55 s, LA K% B [ B sh b et
ABCAT 1 IF [ B A MO RS54 3% 22 ApoAl , 32 M {12 iF
JiF HDL T 1% ; ABCG1 25 P Bz 400 it vife 25 A [ i
FFENR 17 JCAE HDL B3 i 5 SR-B1 Wl /i I [ e 72
20 AN WG 32 AR (HDL AR AL 208 26 () [8] i 3L
)2l , 3 3l 5 1) B T i g JE [ e 1 ok B A
JECT ARBFITAE R FE W, PA M T IE ABCGL (1
F3k, AR B 0 ABCAL Fll SR-B1 Uik, PA
STEWEAN M ABCAL Fl ABCG1 23k B9 5 Wi I A —
SO HRE SO HRE , PA KRR 1 NS REAC R
F5 B A0 M RN L W 2 . ABCA1 Fll ABCGI 3K,
XA —FCATRE AT T PA X IH [ B C 3 i 5% i 7
ANFERRG P E R ES, AU EM, M4
i R A5 A 255 i B P IR [ s A HE 25 HDIL, b
N0 A9 ABCA1 ,ABCG1 F1 SR-BI ¥ 3 3k 5 7%
PEIGSE , HLH FEIBE ) HDL 35 H o] RE AN S i
Sy Ek A o BRI, Ok F A BT 5T I B 2R A
R SR-B1 WA 2 5 N B 240 it IE [ B ) HDL 1) 37t
AR B ABC iz 2k, JUHE ABCG1 AI7E it
B EHE EEEM, W KT ABCAL @,
ABCG1 mbRBEFE /N B 3 gh ik rhoigs 3 58 7™ 1) S Ak
JE i AR R B, ABCAL 25 TARHE ApoAl
15 P4 Kz 40 D i 6 32 | T ABCG1 Fil SR-B1 T REA ik
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ApoAl WE5 AL Z  HEMIRZ M RCT, nI B A PA fiE
B R AERE AL ) — N S A

LR R 20 M 8 F P450 27-F2 AL g v] 7E B ik
B A0 A A R 27 -5 IR I, R T R N PN IR
BB o — 2RISR, 27-F2 R ] st AT S At 7T
FE W RE S, BB A AR i R R R R I A
ATt A0 S e AL AR A 920 N A v R
AN AT B 27-FR Ak IR O A 1 i eT B9
Ik FL T g 3 A AT ) R R 4 (G A 15 ABCATL Al
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(LXRa F1 PPARy) ") A ST (0 S 9645 SR 5 ik
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BT PN B A0 35 CD36 ik il Z AL,
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