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[ ABSTRACT] Aim  To investigate whether angiotensin( 1-7) [ Ang(1-7) ]/Mas receptor axis protects human um-
bilical vein endothelial cells (HUVEC) against high glucose (HG)-induced injury by modulating ATP-sensitive K* chan-
nels (K, channels). Methods Human umbilical vein endothelial cells were exposed to 40 mmol/L glucose to estab-
lish a model of HG-induced insults. The expression level of K, channel protein was determined by Western blot, CCK-8

assay was used to test the cell viability, lactate dehydrogenase (LDH) activity in the culture medium was measured with
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commercial kits, Hoechst33258 staining was used to assess the number of apoptotic cells followed by photofluorography, the
intracellular generation of reactive oxygen species ( ROS) was measured by 2’, 7’-dichlorfluorescein-diacetate ( DCFH-
DA) staining followed by photofluorography, mitochondrial membrane potential ( MMP) was detected by Rhodaminel23
staining followed by photofluorography, the secretion levels of interleukin-18 (IL-18) and tumor necrosis factor-a ( TNF-
a) were detected by ELISA. Results Human umbilical vein endothelial cells were treated with 40 mmol/L glucose for
1~24 h, respectively. After human umbilical vein endothelial cells were exposed to HG for 3 h, the level of K, channel
protein decreased in a time-dependent manner, reaching the maximum decrease at the 24 h point.  Co-treatment of the
cells with 20 pwmol/L Ang(1-7) and HG for 24 h ameliorated the down-regulation of K, channel protein induced by HG.
In addition, co-treatment of the cells with 20 wmol/L Ang(1-7) and HG or pre-treatment of the cells with 100 pwmol/L
pinacidil (a K,;, channel opener) antagonized HG-induced injuries, evidenced by an increase in cell viability, a decrease
in the activity of LDH, apoptotic cell number, ROS generation, MMP loss as well as the secretion levels of IL-1B and TNF-
a. Co-treatment with 10 pmol/L A-779 (an inhibitor of Mas receptor) and HG or pre-treatment or 1 mmol/L glib-
Conclusion Ang(1-7)/

Mas receptor axis protects human umbilical vein endothelial cells against HG-induced injury by modulating K, channels.

enclamide (a K, channel blocker) attenuated the above protective effects of Ang(1-7).
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24 h;(5) Ang (1-7) +HG #41:20 pwmol/L Ang (1-7) 5
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1.5h, ECL % PVDF 8 & B 5 FIE K2 X &
FE BRaGAHRRNER, EREELZS K,
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itk > (P $<0.05) ; 7 HG ] HUVEC 24 h
B, Ky 2 IR e (B 1)
2.2 Ang(1-7)/Mas ST HG SIREHI M R A
B K, BEEARERD

20 pmol/L Ang (1-7) Al HG L 4b F Py K7 41 it
24 h, K, 8 38 F R AR 8 BT (P<0.01;
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Figure 2. Ang(1-7)/Mas receptor axis attenuated HG-in-

duced down-regulation of K,,, channel protein in HUVEC

(n=5)
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Figure 3. K,,, channel mediated the inhibitory effect of

Ang(1-7) /Mas receptor axis on HG-induced cytotoxicity in
HUVEC(n=5)
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KN A-779 4, a N P<0.01,5 Control £ H#: ;b iy P<0.01,45 HG 40 HeEZ ;¢ P<0.01,5 Ang(1-7) +HG 4H A2,
Figure 4. K, channel mediated the inhibitory effect of Ang(1-7)/Mas receptor axis on HG-induced apoptosis in HUVEC

(n=5)
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SRR ROS T E4ERK

HG fEH HUVEC 24 h a0 iy ROS A= i B
BH#Z(P<0.01) ;20 pmol/L Ang(1-7) F1 HG Ft4b
FHARAL 24 h 5CFE HG {EFHRTSE T 100 pmol/L Pin
FAL# HUVEC 30 min ¥ 0] fif ROS A= & B & R fI%
(P #1<0.01) ;10 wmol/L A-779 20 pmol/L Ang(1-
7) F1 HG F:AbFE N B2 40 24 h 555 T 1 mmol/L Gli
TRALF N B2 4 M0 30 min FE T~ Ang(1-7) I HG kb
PRI R 20 24 h BEIHES Ang (1-7) MIPTEALIEH,
MFI 43 % 7+ (P ¥9<0.01) ; 78 HG {E I HT, &6 T
1 mmol/L Gli FilAb ¥ A K 41 ffl 30 min, ROS A= W %
Hifk—HH%Z (P>0.05) ; Ang(1-7) (A-799 Pin  Gli
A G PNz 4 Al ROS A= i JCHA i (& 5)
2.6 K, BENS Ang(1-7)/Mas ZEHITHT HG
5|42 MMP E5%

HG YEH HUVEC 24 h AT B {5 353475 40 it o 4 e 4k
Iifig , MFT B BF#M% (P<0.01) ;20 pmol/L Ang(1-7) Fl
HG FEAb#A0H 24 h 507E HG VEHIATSE 77100 pmol/L

Pin #iZb 3 HUVEC 30 min ¥ 7] {fi MFI 8] & F} &5 (P
#1<0.01) ;10 pmol/L A-779 20 wmol/L Ang(1-7) Fl HG
FELCFRPN B2 A 24 h 5075 T 1 mmol/ L Gli TALFE P Kz
A1 30 min FET Ang(1-7) F1 HG FEALFRP B2 20 24 h
REVNES Ang(1-7) (G IARLR I VERT, MFT B b AR (P
$1<0.01) ;7 HG ERIHIT, 757 1 mmol/L Gli THALFR N
FZAAL 30 min ¥ AT N HG 3 MMP £ 24EH (P>
0.05) ;Ang(1-7) \A-799 Pin Gli 7 £} P 5z 41 i MMP
IKF-TEHH s (& 6) .
2.7 K, pBENS Ang(1-7)/Mas Z @ &H 3t 1
51 ¥ R R IE E F 43 i 1 n

HG 7EF] HUVEC 24 h, 4 i 55 372 3 RAE K
IL-18 1 TNF-o By /K-F B i EFF (P % <0.01);
20 wmol/L Ang(1-7) F1 HG JLALFRAH MY 24 h B 7E
HG & F BT 45 T 100 wmol/L Pin i 4t Bl HUVEC
30 mind4 AT {dF IL-18 11 TNF-o F9 7K S B & B AIG (P
#7<0.01) ;10 wmol/L A-779 20 wmol/L Ang(1-7) il
HG b BN Bz 400 24 h 8045 F 1 mmol/L Gli Fikb
FH N Bz 40 30 min BT Ang(1-7) Fl HG H:4b 3 iy
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Je 2RI 24 h BEVES Ang (1-7) BOBTARAEVE I, IL-1B H HG {2 ¥F 4 N 1 20 W B9 4E 1 (P >0.05) ;
F1 TNF-o FY7KF-FH 55 (P $4<0.01) 5 78 HG 1EHIAT, Ang(1-7) \A-799 Pin Gli 75 XF P B 40 ifg 48 9 A 1
H5F 1 mmol/L Gli THALFH N Kz ZH il 30 min %A N B4 W JC I s (7))
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(1-7)#,K Jy A-779 4, a >N P<0.01,55 Control #1 b4 ;b 4 P<0.01,5 HG 4% ;¢ N P<0.01,5 Ang(1-7) +HG 4 Hb%L,

Figure 5. K,,, channel mediated the inhibitory effect of Ang(1-7)/Mas receptor axis on HG-induced ROS overproduction in

HUVEC(n=5)
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6. K, 8BNS Ang(1-7)/Mas ZEHTHT HG 5| H HUVEC MMP £k (n=5) A Control 41,B Jy HG #41,C ¥ Pin+
HG 4H,D & Gli+HG 4 ,E & Ang(1-7) +HG 4 ,F N A-779+Ang( 1-7) +HG 41,G 4 Gli+Ang(1-7) +HG 41, H >4 Pin 41,1} Gli 41,] A Ang( 1-7)
2H,K N A-779 41, a & P<0.01,% Control ZH [LH ;b K P<0.01,5 HG 44 ;¢ P<0.01,5 Ang(1-7) +HG 4l ILE,

Figure 6. K,,, channel mediated the inhibitory effect of Ang(1-7)/Mas receptor axis on HG-induced dissipation of MMP in

HUVEC(n=5)
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Figure 7. K, channel mediated the inhibitory effect of Ang

(1-7)/Mas receptor axis on HG-induced secretion of in-
flammatory cytokines in HUVEC(n=35)
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