345 2 LR 4R (AR ) Vol.34  No.2
20134 3 1 JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) Mar. 2013

W SIRE AL AR 2% - Pnidad 'V 2 - i A5 R sk & e RN B
ML AR R 11 -4 980K

BRI, KBRS, xR, v 0, IR R
(PR B R S = BB 1B IRE 2.0 L, M 5106305 3.7 L K24 B 4% — BBt A RE, 0 510120)

O [ HM] WG PIE AL WXt 4 R 240 B I A AR B 1 -4 FRAA RS B AR FIALE . [ 595 ] ASTR] i B 6 19
WEILAL A P2 (AGE) T BN B 408 24 h, S0 2652 i PCR ORI 88 B SIAG I I 45 A= R 28 11 -4 mRNA R (0 £ 55 | Bk
B JZE W A 1 (ELISA ) ARSI 4 b 35 R R v Il 7 S ke 3R T vk B3, S SR 2 Y6 3 i ) 8 SR s o S8 LS PN B v
ELAS I P 2 200 60 14 2 a5 P, WG VP 2H (107 mol /L) AL B PN B2 A0 )i, %% Angptl—4 1PN Bz 41 s B vk i 28 4k, [455 ) AGE
b VA PN B 0 0L A R B -4 1Y mRINA IR 225K (P<0.05) , T A1 b3 K 24 b il 48 50k 25 11 k1 38 m iy
WA REEYE (P<0.05) , SV TAL B S BRI ES AGE A FAYIX B8R (P<0.05) . [4518 ) AGE 1T BB 1 0 PN 2 4 1y
HE 2 - A R TR R ARG, LR A AR AR R -4 SRR HLT 50 N S 200 A ) 3 i

SRR : W IPESEAL L7 ) 5 TN K 2D 1 % — I A SR TR R R 4 5 IV AE IR AR 1 -4

hE K-S R587 XHEIRERD A X ERHE . 1672-3554(2013)02-0188-05

Advanced Glycation End Products Upregulate the Expression of Angiopoietin—like Protein 4
Via Activation the Renin-angiotensin System in Endothelials
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Abstract: [Objective ] To investigate the effects of advanced glycation end products (AGE) on the expression of angiopoietin-
like protein 4 and its mechanisms. [ Methods ] Endothelial cells were incubated with various concentrations of AGE for 24 hours, the
expression of angiopoietin-like protein 4 were detected by real-time PCR and Western blot analysis, the concentration of angiotensin
[lin conditioned media and cell lysates were measured by enzyme-linked immunosorbent assay, FITC-labeled dextran filtration assay
and transendothelial electrical resistance were performed to evaluate endothelial permeability. [ Results] AGE increased the expression
of angiopoietin-like protein 4 parallel with an increase in the levels of angiotensin Il (P < 0.05). Incubation with AGE also resulted in
a significant increase in endothelial permeability (P < 0.05). However, pretreatment with angiotensin I receptor blocker Losartan (10~
mol/L) blunted these effects induced by AGE (P < 0.05). [Conclusions] AGE upregulated the expression of angiopoietin-like
protein 4 via activation local renin-angiotensin system in endothelial cells, which may be a new mechanism for AGEs increasing
endothelial permeability.

Key Words: advanced glycation end products; endothelial cells; renin-angiotensin system; angiopoietin-like protein 4

[J SUN Yat-sen Univ(Med Sci),2013,34(2):188-192]

e AL L 278 (advanced glycation end— angiotensin system, RAS) 7F ¥ Ji& 5 13 L4 I & 4
products, AGE) 1 £ - Il 45 B 7K & & 4 (renin— (1) 5t R el s R AR . I A AR SRR

s H#:2012-12-03

EEWB.: EERHCETR (2011BAIIOB0S), [ ZREFRHLTHITH (2011B080701005,2010B031600202) ; )44 B #RHF AL 4
(A2010164)

PR ORI, Wit 2E , FIREEIT , E-mail : chengeailian3@163.com;  WAGEH , BARA , #0821+ S0, E-mail : Lou.taq@163.com.



28 OREK, S IR LA 2T i R - R TR R AR e L A B A M A SRR B -4 B RR 189
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Fig.1 AGE upregulated the levels of Angptl-4 mRNA
and protein

Con:control; A20:AGE 20 pg/mL; A40:AGE 40 pg/mL;
A80:AGE 80 pg/mL; A160:AGE 160 pg/mL; BSA: 80 pg/mL.

1)P < 0.05 compared with.control group
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Table 1 AGE increased the levels of angiotensin II

in conditioned media and cell lysates (n=3, x%s)

Groups Media (pg/pL) Lysates (pg/pg protein)

Con 1.3+0.19 0.19 +0.04
A20 1.6 £0.22 0.21 +0.05
A40 2.1 +£0.23Y 0.24 £ 0.03"
A80 2.8 £0.21" 0.35 +0.04"
A160 2.5+0.20" 0.28 +0.04"
BSA 1.4+£0.19 0.20 £ 0.03

F 5.83 5.12

P 0.008 0.01

Con:control;  A20:AGE 20 pg/mL; A40;AGE 40 pg/ml;
A80:AGE 80 pg/mL; A160:AGE 160 pg/mL; BSA: 80 pg/mL.

1)P <0.05 Compared with control group

AGE 45 19 P K2 240 Bf 3 3% PR3 = R (P <
0.05,%2),
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Fig.2 Losartan inhibited the upregulation of Angptl-4
induced by AGE
Con ; control ; A20: AGE 20 wg/mL;A40.AGE 40 pg/mL;A80:AGE
80 pg/mL;A160: AGE 160 we/mL; BSA: 80 mwe/mL; AGE +Los:
A80+Losartan (107 mol/L)1)P < 0.05 compared with control group;

2)P < 0.05 compared with A80 group
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3 #

Sk A AR A2 e O | i vh A B3 ik
PP SO0 0 LA 1 JELE R . AGE J2 W5 IR
BERN AR TEZ ™Y, 52000
I YRR . AT AT % BN ks AE A Ak TN
Kb AGE RYUTAREH B3N, AGE 5 N Bz 4 ifd
FHEAER , Bl 2 P M D FAE K R #1405
Pz ARG IRE . PN R 20 B AR 40 2 ol bk ok R A AR 1)
AR ZE, T PN R 20 e 3 s M T e R L A ) R
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Table 2 FITC-labeled dextran filtration assay and

transendothelial electrical resistance (n=3, x+s)

Groups 0D TEER(Q- e¢m?)
Con 0.15+0.09 73.28 £ 2.64
A20 0.21 + 0.08 68.24 £ 3.12
A40 0.39 £ 0.1V 53.65 +2.98Y
A80 0.46 + 0.09V 43.39 £ 2.82"
A160 0.37 £ 0.07" 52.85 +3.42Y
BSA 0.2 +0.06 70.77 £ 2.83

AGE+Los 0.28 +0.08"% 62.43 +3.18V%
F 5.13 4.11
P 0.007 0.01

Con ; control ; A20; AGE 20 pg/mL; A40.AGE 40 pg/mlL; A80.AGE
80 pg/mL; A160:AGE 160pg/mL; BSA: 80 pg/mL; AGE+Los:
A80+Losartan (10-5M) ; OD ; optical density; TEER: transendothelial
electrical resistance; 1) P <0.05 compared with control group ;2) P<

0.05 compared with A80 group

RIS, Angptl-4 J2 P R AL B 43006 1 T
¥, Z 5 A A R R AR R AED B
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L A 1Y 8 8 o1 PR 2 40 S FTTC— 65 SR ) 3 35
(P<0.05) , FEARES N HIBH (P<0.05), Huang %5'®
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Angptl-4 I ATERE . FRATE L I AR
FHWT Ang T B94/EFWREE RAS 76 AGE i Angptl—
4 IR SIG TN K A E PR . SR R B,
AV HE , AGE A T Angptl-4 19 LA
HH I 0 R, PR 400 i ) 3 o PR A B e Pl (P<
0.05), 5 Villa fRIEAILRAML . £5 1 FTiE, AGE
PR N 2B RAS, I Angptl-4 193835, Al hE
JE AGE BN B2 20 Mo a5 R0 o —VE & AR

Angptl—4 ST 4 & LAY I N R A IR K
TG ILBY , ZE IR 5 AR AR A e 5 R AR
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