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[ E)E8.EEFE X 34 (iver X receptor, LXR) 75 1P A5 6% FR < 1 85 BT M (age—related macular degeneration, AMD) &
#1814 41 i  peripheral blood mononuclear cells, PBMCs) f1e3k K 5 M AR AR EAE T, ik FEALIE B Be AR B
1128 AMD B3 20 I, Fet i BUg R R EHE 20 BlME X IRA , BESEE M %5 sk FORE, 8l il < i 7 S8 18 A
(total cholesterol, TC) , H 1 = Hig (triglyceride, TG) , &5 % FE i 28 14 JH [ BZ (high density lipoprotein cholesterol, HDL) %% & fE &
I AH [ % (low density lipoprotein cholesterol, LDL)7K-, K765t 2 & PCR(qRT-PCR) 74 LXRa #1 LXRB B mRNA £
FIRKF, A LXR #0305 T0901317 43, W% PBMC 1 LXRa Fl LXRB FZE1k . R ¢ 1038 IESHAEL  Pearson AHICHESS
i B ROC AT f PB4t 404, &R 1B AMD B ¥ 1XRa, LXRB A9 mRNA MFAAKF-HAL T X BBA R FRX KT (1=
3.881,P=0.001;:=5.839, P=0.000) . {#/H LXR 357 T0901317 4b3 )5 , 7E PBMC # LXRa 1 mRNA Fik /KT, LXRB Fik
TS5, Pearson #HKM TR LXRa 5 TG BA HifEHH:, i LXRa 55 TC HDL,LDL X% LXRB 5 TC,TG HDL.LDL #7C
FHEME, ROC 9718 LXRa KNS R B2k N EA(AUC) N 0.824(95%CI=0.676~0.973, P=0.001) , LXRP M L5 K AUC K
0.945(95%CI=0.873~1.000, P=0.000) , %54 :1XRa Fl LXRB IZHA/K T T HEARAR S b AMD B0 10 % 2 &R B I, ATk
BCAZEIFETTF IR AMD B— T,
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Expression of LXR and their correlation with serum lipid metabolism

in exudative age-related macular degeneration patients
A Ding Lin,Bin Yue ,Liu Yanyao ,Peng Hui
(Department of Ophthalmology, The First Affiliated Hospital of Chongging Medical University;
Chongqing Key Laboratory of Ophthalmology ,Chongqing Eye Institute)

[ Abstract]Objective . To investigate expressions of liver X receptor(LXR) in the peripheral blood mononuclear cells(PBMCs) in ex-
udative AMD patients and to investigate their correlation with serum lipid metabolism. Methods ; Twenty patients with exudative AMD
and 20 age—maiched healthy controls were enrolled in this study in Chongging, China. Age, gender,serum total cholesterol (TC),
triglyceride(TG) ,high density lipoprotein cholesterol(HDL),low density lipoprotein cholesterol (LDL) levels and other medical history
were also collected. Transcript levels of LXRs in PBMCs were assessed with real-time PCR between 16 AMD patients and 16 con—
trols. PBMCs from 4 AMD patients and 4 controls were incubated with T0901317 ligand of LXR,and then the mRNA expression of
LXRs were assessed. Data were tested using a Student ¢ test, Mann—Whitney test, Pearson correlation analysis and ROC analysis.
Results : Expressions of LXRa and LXRB were significantly decreased in PBMCs of exudative AMD group in comparison to control
group (¢=3.881,P=0.001 ;¢=5.839, P=0.000). Transcriptional responses of LXRa to the LXR agonist T0901317 was evident in both
AMD and control subjects,while LXRPB was not changed. Pearson cotrelation analysis showed that' LXRa was negatively correlated
with TG,while LXRa correlated with TC,HDL,LDL,and LXR[ was not correlated with TC,TG,HDL,LDL. The ROC analysis showed
that the area under the ROC curve was 0.824 for LXRa (95%CI=0.676 to 0.973,P=0.001) and 0.945 for LXRB (95%CI=0.873 to

1.000, P=0.0001) , respectively. Conclusion : LXRs in PBMCs discriminated AMD patients from controls which may be nonspecific

biomarkers for exudative AMD. Furthermore, LXRs might be a target for developing novel interventions for exudative AMD.

[Key words Jage—related macular degeneration; peripheral blood mononuclear cells;liver X receptor;serum lipid metabolism

SE B A R ME B BE A M (age—related macular de-
generation, AMD) /& 50 % UJ:%EFJU%jJ AT
WE R EEREN , R RREFRI Mg s, 7
I PR _E , AMD 43 AT AMD FNEPE AMD B fh 3
A k4% RE BT A I 4F (choroidal neovascularization ,
CNV) FJTE U2 AMD FRIEH 0, —5 1M
HTREMNEERRE, BENEH AMD ®iRYT FEU
YURT A M EZYRAIT R E B R EEITIH A
MAEIRIT GRS 208 ek, L F- R
WBITHE S JUAERE, AMD RREARH, BRI NS
BifE IR SR EMX, EERTR LG
PR AE 5 A0 E BT EELTE AMD B AR &
FEORBVE R (B B AT AERE,

FFRE X Z A& (liver X receptor, LXR ) R ECIARETE
B RET B TERZEERIE, LXR ZTEHLXRa
(NR1H3)#1 LXRB(NRI1H2) BiFpIF &2, LXRa FE
TERT S B AT R 7 R 3Rk, T LXRB MEL &
JTERE, IXR MATREES SR E RS AL
BB, n 72 AE [ |77 L [ P | 24 S - 72 AE [ B
25— RH [ B K 27-F2 R FEEE , T B AT LR
Ky h AL FE TO901317 I GW3965, & —FF AT
A B, LXR 7EHR P9 B9 EB4E A 2 75 IE E R
i, (BT S MAIESE LXR B IR0 KR B9 FR
H©, Bt5E & 3, 7€ i f§ £ ¥ (lipopolysaccharide,

LPS) M B 15 T A R SE 7 P, LXR #P i B W40
BRI TS, T AT SORE R F 28 R Ay Rk, At ATP
ZEE & EE A Al (ATP-binding cassette trans—
porters Al,ABCA1)/EN LXR WFERKF > — 2
& R s R E A, B A T AR B EE R
B B I AR E R A B AR A AR AR E B A0 AR R
BMNRSHEA,

BB L B IER LXR SIRAER A X B
T BB ST R B LXR #03h 700 AT L AR A0 0 P P 4
B F 7K, e AR AL I BEER /D BRI RS, 3
A, BB ZERY O IELSMNEME LXR 3
T0901317 A] B R M A Lt B B E & E
# (experimental autoimmune uveitis ,EAU) B A 5E ;2
AR

HEfA X AMD 5 LXR HEMHIRX LR L
T, Sene FMEIMEE R, /NRSNE M4
B 4m AR P B i b LXR FiA T [, X FIRE R
S AEE BN RN EERE, BAEEOLSE
S CNV R 57 LXR #0057 T0901317 Al #2
EYIM A LXR B2k oK, hn A oy RE E BESMAR,
WCIRN CNV MR K ERE, EAh—FEasE
A1 2 BT 2R LXR 25— R 5 iR
ARAEFEF R IR, ATREBCIRY T IR AMDHRY
—ANEREERE &, ik, 4308 LXR 75821 AMD
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BEMRREHE—PUR,
1 X&EFE

L1 AR

ALBRBERERKERRE - EREHEE A
(95 :2014-57), I RIARIETH/RERES A
BEFMER RES U B EEX St RES A LR,
B2 5EBESTIIHBRIREN S 5F 1T EEE,
FE 0 E MLBRIK T, FHFERARIC T P20 FXT B A LI T E
B — O (R MR, (L RRA A FEAR A 1 i 5 A [
(total cholesterol, TC) . H i =B (wriglyceride, TG) | /5 % FE fig
# H fH [# B (high density lipoprotein cholesterol, HDL) | {35
BN 78 F FHE B (low density lipoprotein cholesterol, LDL) , 3
TR B,
L11 WP ARAARLETE 2015 48 4 H ZE 2016
42 A 20 BB AMD B35, iR BT T — RIIIRAHS
B ARERBTRA BREEA SeAE TWE R EOR (op-
tical coherence tomography, OCT) , HRJEE #2615 5 (fundus fluo—
resecine angiography , FFA ) 1 15| % 3 4% ¥& % (indo —cyanine
green angiography,ICGA), B K2 B &ML B
A A EE i35 Wisconsin Age—Related Maculopathy Grad-
ing System (WARMGS)4yJ5hriski2 Wi,

PAGRHE: ARIBIG REA B OCT B FFA S003E R 54
B R 0 M R O ISR 2R B CNV 2R, HE
R AR AE - AR FRHR A0 - o0 B v BE AR LR R M R AR L B
A5 BRAME KA AR B4R MR 2 5 A R 5 R A B BEX
CNV; BEAE 8 2 B B AR s T S50 VEGF 259 sl 2 R 8 &
3AA WG ERCEN TP IRIAYT s B R P 0T BOLE
&k 1 A AR L MR G MAMECE L ERAT B
AMAG SR RS B R DI E TR R R B SRk
MM E R 2 5 H T VEGF IR5T ; ikt Hl i
FIRESE G . £ 5 E0 AR S UE SR L RAR ILAE |
e B A S B AR DG BN , LA B 5 4 R AE T S 8
F BT M TR s iR R RS
1.1.2 B 2 20 F15RBI4 B E FRAHIT A SR
A AMD HMEREREEERT A, PASRAE . BT 50
& LA b TOR W R R R 8 B e RIR I, BT IEAL S TE 0.6L4
b R AL B B S AR SR M RIS ) A BB (n
1B LR BRI | e AR i | S Lo SRR R TR )
12 FBF#®
121 RSB ESESR M 2 A EDTA R R
ZAMNE R KL 10 mL, RIS MR 2 h AR ABR
£h 22 #P ¥R (phosphate buffersolution, PBS)1:1 #i%%, Zr3& /5
I 20 43 B (R A F] ), 48 Ficoll-Hypaque % &
BEEERS.Cr, 4385 PBMCs, BX 6 x 10°>/mL 48 F Trizol (3 H
Invitrogen 237 ) 44 , 77 T-80 C& M., 3 RPMI1640 52
LEEFRE (10%M 4 113 100 U/mL HFE K 100 U/mL #4E
FR)EEFRUM, B 1x10° /L MG LT T 24 FLIFFRAR , 2R
JE4rHIEER LXR #3557 T0901317(1 pmollL, Abcam-ab142808,

USA) & DMSO 4038 48 h, HiAr R AR AMD B8 Boxf R4
16 {5l #4T real—time PCR (qRT-PCR)iRX3, K FH 4 FliB
AMD B K 4 fi3f BAHHEFT TO901317 AL,
1.2.2 PCR &M 45 RNA {4 TRIzol 3 HUK (3£ HIn-
vitrogen 25 & ) T& BB U6 B TR B, R TN RNA ¥R & S 4038 J5 B
LB 1pgRNA SR AnRE , i3 A =2 5% il & (P 18 Takara 2%
A B4 5 mRNA iy ¢cDNA, B R AEF A 20 uL, KA ABI
Prism 7500 HLE$#EAT RT-PCR &1, MBI .95 CH
APk 10 min, FEFR 1 ;95 CAEME 15 5,60 CHIAE MR Kk T
1 min, fE3A 40 K, TR BEESEFE A B-actin FEIERR
% ilat 240 Gt R EFE MR FRE R LXRa .LXRB X B-
actin B YFFIH EBA TAREH, HRE 1,

%1 LXRa.LXRP K p-actin 35|45

Tab.1 Sequences of primers for real-time RT-PCR

Elk g SRS~ 3")

LXR o -F AAGCCCTGCATGCCTACGT
LXRa-R TGCAGACGCAGTGCAAACA
LXR B -F CTCCTGAAGGCATCCACTATCG
LXRB -R GGTGGAAGTCGTCCTTGCTGTA
B —actin-F CGAGAAGATGACCCAGATCATG
B —actin—-R CAGAGGCGTACAGGGATAGCA

13 %itFFE

R H SPSS 19.0 GEitH M BEAT 04, THECBERLR R 7
Ko, ERORER A AR SRS T, e ERs
BRI B « 3R 2E (v 2 5 ) R , R BIAH AN IR K 22 59
SYRTR A ¢ KT IR IR A& 70 B S AL ko R A3ES:
¥ait,2 A=A B F A Mann-Whitney U #5380 , % H
Pearson A &M 4T LXRa LXRB 5 ARACEE AT A e,
ROC 128 DA RBUEE AN, AR HER, L4578 )
T, (R R PR, T8 2 T 1 (area under the curve,
AUC), KEe/KHE a=0.05,

2 &5 R

2.1 —H&HRL

REFFMA 20 BB AMD 535 FI4E 14 DT BC 5 f R 5
B HARe Bl T B 14 $1(70%) , T 6 1(30%) , -1
F#Y(70.95 £ 8.80) % ; XTRRA B M 9 #1(45%) , &t 11 B
(55%) , F-HILEWS (66.20 + 8.26) & | M Bl {d R A VI HE 3Rk it
BAR P=0.200, F by 2wt B 7E AR RS S A AT HbE 5
RG2S E L (1=1.760,P=0.086) , tt5, TC MKIAKFFER
BLE FINS B P2 B (4.354 £ 0.828) ., (4.746 £ 0.575) .t ¥
oW E R 25 TR L (1=-1.552,P=0.131), TG &9
TR A9 1 4H Fn s BE4H P 4331 2 (1.660 + 0.800) , (1.381 +
0.470) , IESHRIEMTFI B HZE R IHKHE B X (220754, P=
0.451) , HDL f7K SEAERR 5 48 Xt B0 43 B8 (1.310 =
0317).(1.440 £ 0.310) , ¢ AT & () 25 R K G248
X (t=-1.168, P=0.252) , LDL By7K F-FEHRG B LH Fnxt B0 o 43
BA(2.726 +0.822) (2.821 +0.495) ¢ Ko B S A T 3 (6] 25 5
T2 X (1=-0.393,P=0.697), Z5HRIEWNE 2,
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R 2 2HAEEHR ENRMAEKEEFEA LR
Tab.2 Characteristics of the two study populations in age, gender and lipid level
Vil Fg (%) HHI(HBi&) TC ( mmol/L ) TG ( mmol/L ) HDL ( mmol/L ) LDL ( mmol/L )
SR fIZH 70.95 + 8.80 14/6 4.354 + 0.828 1.660 + 0.800 1.310 £ 0.317 2.726 £0.822
pagilsa) 66.20 + 8.26 9/11 4,746 = 0.575 1.381 + 0.470 1.440 £ 0.310 2.821 £0.495
XA 1.760 - -1.552 -0.754 -1.168 -0.393
P{E 0.086 0.200 0.131 0.451 0.252 0.697
22 284 AMD %% PBMC ¥ LXRa % LXRB mRNA # 10 -
Ak K 08 4
qRT-PCR %5 87K | 721814 AMD 555151 28 70 %t FR 4 14 '
PBMC i+ LXRa mRNA FIXFEAR S F10 1.054 £0.362, " 06 1
0.555 £ 0.365, it ¥ A MIELPERZLBERIT¥ER % 0.4
(:=3.881,P=0.001), LXRB mRNA 7EiBH: AMD # 4 5%¢F 02 4
HRZH () PBMC £l R A XT 2k &40 0 (1.084 £ 0.425) |
(0.403 £+ 0.191) , i E R FKit¥ £ F (1=5.839, P=0.000) 007
BRI, AET T X B4, ¥ AMD B3 PBMC  LXRa, LXRB
B mRNA Fik/K 3 8 E L, 45 R G 1 firs, ROC 4R
BR R A R g e B L A 386, AT RTINS
IR FXHERIRIAE /1, ROC HhgRAR™ B BB LT 1, R 1.0 -
HiZWr i EBK . ROC TR AL LXRa S IUEERAY AUC 08 -
0.824(95%CI=0.676~0.973, P=0.001) , LXRp il &5 R i i
AUC 2% 0.945 (95%CI=0.873~1.000, P=0.000) , %% H # 067
LXRB Rl P BERS , FTRE AR iR HE AMD fI— M54 # 041
M, HRE 2 R, ’ 02 -
15 - . 0.0 1 : ' . ‘ . .
# 00 02 04 06 08 10
#® -T-
= 1.0 4 1Rk
E 05 4 - B2 ROC##i LXR« 1 LXRB
5 Fig2 LXRa and LXRB with ROC analysis
0.0 3 .
— AMDAL 2.3 4 AMD &% PBMC ¥ LXR #3h # TO901317 T# 7
LXRa # &34
] — b LXR BRI AT 494 P VRS0 (40 65 P2 AL 20 )
> o - SMNEEHEBEH (4 TO901317 F1 GW3965) . X T LXR ¥
z BOMEFIZEEME AMD % PBMC 4R BH58iE . LXRa mRNA
o 0.5 - FEXHRRZE AT AMD 4 A3RIAK 4510 1.250 +0.263,3.347 =
g ' I I 1.271(t=—4.119,P=0.026) ;08791 = 0.526,3.076+1.001 (:=—4.700,
0.0 P=0.018), LXRB mRNA 7EX{ I 4H 1 AMD 4 RikKF53

pay:itil AMD#

a,P<0.01;b,P<0.001

B 1 RT-PCR##ll LXRx #1 LXRP 7521 AMD dAFn{ER3RE
#y PBMC SRk (n=16)
Fig.1 Expression of LXRx and LXRp in PBMCs of exudative
AMD patients when compared with the control individuals
by RT-PCR( n=16 )

134 1.032 + 0.4063,1.302 + 0.325(1=-2.648,P=0.077);0.964 +
0.524,1.470 £0.132(:=-2.176,P=0.118) , K it , & FHZ5R148
., IXRo ZEIE % AL FNEHE AMD 4 rh R XK FARE, T
IXRB RXKRIWHABER, 4RWNE 3 Frx, 4REW
T0901317 AT #JE PBMC 7 LXRa #3535, ANEIEH AF,
i E. AMD B A FHE , BiA Z A A B, X 3R
8 LXR ATYERIAIT AMD MR A



BRER AR 2017 £ 42 %5 5 # { Journal of Chongqing Medical University 2017.Vol.42 No.5 )

— 568 —
1.5 1
r—————i——c
——
H 1.04
®
-
Z =
E 054
(=]
=<1
|
0.0
papiicta:| AMDZH
1.59 b
sy
X
‘ 1.0 7
®
-l
=
5
- 05
[~
0.0 A AMDZL

a:P<0.01;b:P<0.001

B3 RT-PCR#ill LXRa #1 LXRP 7EiRH AMD AR RA
B PBMC Hiy3R3% (n=16 )
Fig.3 Expression of LXRx and LXRP in PBMCs of exudative
AMD patients when compared with the control individuals
by RT-PCR( n=16)

2.4 LXRo & LXRB 5 fa g /K- 6948 £ M4

Wi S5 38 1 AMD 5% 45 28 Fi %t BB 25 23 i o B 7K S, SR A
Pearson 182t 43 1732 3 43 B LXRa ,LXRB HMRgAF&
AR, Gt 21718 LXRa 5 TC,TG HDL,LDL #J#4H
KM B r=0.315, P=0.079;r=-0.453, P=0.009;r=0.201 , P=
0.270;r=0.281,P=0.119; LXRB 5 TC.TG .HDL.LDL f#H3%
M4 B A r=0.290, P=0.107;r=-0.200, P=0.271;r=0.131,P=
0.473;r=0.254, P=0.160,, TERIEK N 0.05 B4 T, LXRa
5TC & BEAMME, A LXRa Rl FHH=
e e, BRIE 3 KK A4,

#3 LXRa SEMBIERHBAXESH .
Tab.3 Pearson correlation analysis on the relative factors

for LXR«
TC TG HDL LDL
r {8 0.315 -0.453 0.201 0.281
P{E 0.079 0.009 0.270 0.119

£4 LXRP S&ENBIEIRGEMES T

Tab.4 Pearson correlation analysis on the relative factors

for LXRP
TC TG HDL LDL
r & _ 0.290 -0.200 0.131 0.254
P1{E 0.107 0.271 0.473 0.160

3 i i

HET AMD FREARTE , LRy K B8 R
JiE 5 0 B B ZEBLE AMD M R B kL
SRR BENE BRI AEE, BT LXR TR
e PR V8 i BRAR I AN S E K B, BH L, AR B R 0
W LXR T HE 200 M AMD & fe Lt 5 25
I B UKL,

DA R —E SRR . PRER 2
SHFFTIES S AMD TR EAE S/ 5 BB H
SN B RS S B B CETP 21X, 218 % A APOEX:
], FFASES LIPC 2, ATP 454 & %12+ 1(ACBA1)
HE%ZS BRBRETREA B& LXR RIERE
ABCA1 5 AMD H H#:CHK , (HAVEER R A0
FEEACY, FF5R R, CNV shiyieEl | 28
MRS/, AT IIER Y CNV BYTEIFR, ZELDL 324
KRB/, Brush BE BB IR B A9 UTRR,, B AT A&
A M N A K B F (vascular endothelial growth
factor, VEGF ) B IAM-2 AL HI 7T B2 R AR o 2
RO R R A L , SRR A B 40 dE i,
5 E AL B FIARAE B, R HF AMD & B,

XTHE MR AEFE AMD FFRVERT, BLA IEETE
HAE N FE R4, R AR B T K R A 518 B
W2 SRES R, FEHRA S 116 1L-8 55
EFRIEREFRFERBEEHE AMD 24 kRt
RPN EERSEE, LXR /B0 LGB KSR ]
YEF B R E T, RE T A 4400, 4%
St e I 40 L P b ES 4ET L, T S o v/ 4 B A
F NF-xB JEAbt i il 4858 K 09, S T o3
RIBET LXR K HIEEE ABCA1 MFEIAXT LI
P B B S Re P R B A, W BRI 40 I S 28 AR Y
FEE 5 AE %5 S RS R 1 5 0 U R LA B E R R,
RATLE FRTHI A A ARPE-19 408+ ,LXR
A A HGE L #E LXRa W B M E S
FHIRIE KM Z RN, W5, 78503
T LXR 7E£ AMD HFEH#1EA,

WeAh  FEABI S SR & BRI K T AERG B 4 5
MHRHZ BIFER X5 —H RS RARE , Reynolds
Lo 318 FBEHA AMD B %5 140 Fixf A F &
L AMD BEMMEY LDL KR A KEFE
HDL B8535 7K R  Paun 258% 31 AMD S35 10075
1 HDL F1 APO-A1 /K FERIEH AR, [RIAT i i
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TG WIZRIXATIIET MK, Mo, FEHSEMMTE
AW LXRa 5 TG HA MMM, HALH B4 S &
B = 07 R4 45 A (SREBP1 —¢) BB /0 A 5%,
SREBP1-c ¥ EZ 5EIW & M52, T3 TG
HI-E I (AR R TR R AR DA R
FRAE, AEESE UL BRI 5 AMD o3k, 4FXTER
A B SCRR, Lo - A IR LI R 5T A 5 3
B ARRELAEE AR R 2 SR [R] G 0 & o v Boie
ERFEHERERHSEMARER, 82, HEFEAN
o I A 2k, v L[ IR R AMID 5 A VR
K& 740 M A sh Rl FpiE SE Al T 2624 9 T LAY
DR EAMET IL-6 B, TEVEGF IF&RiA
TERE TR FEH F—o 55 A1 A A it AR ZE007) ) ik
B CNV BYR/NEBOEEFH) CNV /N BUERINS i
¥R BRI AE E B & B AMD 3t B A A E
FA, ELVEAE ML T BB Ay /L R 42 B R B
RS &, By 1k AR E BEAG AR R, 3N B BE 4R A8 A0 RPE
HEATEIREE ST  NTTTRR RS IR B RPE Z8ME

ERIEPTFERE + ,BMS-852927 BB AT
e RIE ) LXR 3B )& 4, ZE e R Hh A2 B
LXRB -4 Y AT TE 2 h A AESEREERE
FHAMNEIML A LXRB FFEEE ABCAL MRS, Xk
PR R ER AR R T EERE, AR
Y22k 25 3h J1 2 LA B BR ER R A LA
Pt —E 5T,

BZ, AR E KIESE 7R AMD B35 A
I LXRa 2 LXRB HIFRRFEML, BT LXR BA R
REARIE AN 98 5 SR F9AE A AMD ByR Bt R 5 4h
J i AEL R A, R e A oRE S B VAR oK, A
I, LXR TSR HE AMD SiRT iRl 5 R R
JSL B PR AL o T LXR 330 AT 751 Al i o R
%, LXR BRI Al BB RIG YT AMD M —385T G
T4,

2 % xXx &
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