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Study on the Mechanism of High Glucose-induced Endothelial Cell
Apoptosis*
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ABSTRACT Objective: To investigate the molecular mechanism of hyperglycemia-induced apoptosis of vascular endothelial cells.
Methods: HUVEC cells were used to mimic the pathological status of endothelial cells in the condition of hyperglycemia. The cell
viability was detected by MTT assay, the mitochondrial membrane potential was detected with JC-1 staining and flow cytometry assay,
the transcription levels of hexokinase [I (HK II ) were detected using reverse transcription-polymerase PCR and luciferase assay. Western
blot and immune co-precipitation were used to analyse the expression of VDACI, HK Il , Bcl-2 and Bax on the mitochondrial outer
membrane and their interactions. Results: The viability of HUVEC cells incubated in medium containing 25 or 100 mM glucose was
reduced by 19.21 %% 4.13 % and 25.29 %=+ 5.78 % respectively; mitochondrial membrane potential was reduced by 34.19 %+ 5.13 %
and 58.63 %+ 4.78 % respectively; HK II protein expression levels were reduced by 13.97 %+ 6.32 % and 35.13 %% 5.18 %
respectively; the interactions between HK Il and VDAC1 were both reduced in the two groups, while the Bax and VDACI interactions
were compensatorily enhanced. Conclusion: High glucose reduced the HK II expression, increased mitochondrial permeability and
eventually induced the apoptosis of HUVEC cells.
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Fig.1 High glucose induced apoptosis of HUVEC cells
E: EXRAMLL, *P<0.05,0=3,

Note: compared with control group,*P<0.05, n=3.

22 BEFRATHXERELNEFEENNT

MRAE R 1 S5 5 , EiE mT BB S e SR A T RE 1 5 40
JHT, Cyte B—Fi/NEIMET R A, R TR c EEERE,
H S SRR N A U 25 57—, Cyte [l oAb 48 il (5 AR
], R BRI I 5 — T, 2 L e i 241 B
g%, FTEATEAR R, FRATZ B 25 mM Al 100 mM 4 2k
JESRAEN EARAR AR S Cyte SR IR T 17.89 %
+ 7.23 %M1 35.81 %zt 5.81 %, T AL 40 M P A K - 1% 75
1k s Bax #E 8Ptk R KK T2 BT T 59.99 %+ 5.82 %F
98.79 %+ 8.91 %, MMl HoAF M P SRR KK T84 48 4k HKL
TERRIR R B ACE SN TIET 16.73 %+ 7.61 %F1 36.78 %z
6.23 %, FtH AN SRR IEAKE 20 TRET 13.97 %+ 6.32
%71 35.13 %t 5.18 % pEILULIE L B VDAC] & Bax M HAE
FH3ER i[5 Bel-2 A1 HK I (AR B/ PSS . LA 2,
2.3 ik HK I #E#S4#E15SH HUVEC 4T

FAVH HK 11575854 HUVEC 40j, 8 HK I #ikK

-, MTT SEERE5 R & B 100 mM A 45 B8 4540 T 4 i AE A7 5 ]
B FNEH KT 90.95 %E 5.98 %Jf H AR fL A7 il 5 3 1F
WK 82.56 %+ 6.58 %, Western blot 455 i 1% | 75 BB &%
1T Bel-2 Fik /KT [m142 3 1E /Ky 95.83 % 7.62 %; 1k
i) caspase3 Feik K- [81 42 B 1E H K- 97.63 % 7.83 %, i
3,
243 RE HKIBHSHEFSMNATHXERAERNENT
4

RAVEA AT FEL HKIL, i 100 mM #5854 T
HK T #E oRn A b 1% 22 35 7K - Il &2 31 1F 8 7K P19 89.95 %+
7.13 %, Cyte FELM{R N R K- 10152 3 1E & 7K1 90.1 Yo
8.12 %, T Cytc 7EAMMI PN B AR A 2k, FERMEAE T
Bel-2 (225K 0152 B 1E# KT 1) 89.97 %t 6.93 %, i—2
g% ERE A MTARH, &0 HK DAY 2858 T H B
K Bel-2 5 VDACI [ H4E, R F¥E T VDACI 5 Bax (Y5
fE. WL 4,



DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Voll18 NO.11 JUN.2018

- 2015 -

A B Cc
=] 8o [===] :502 =] B :8c-2
[=== 5:8a == 5:5ax W] 5 oo
[=====] 15 vpAct [P 5 voact IF:VIDACA == 5: voact
mitochondria total lysate :
== s:cxc [F==] s:oxc [E==] 5:pactn
-EI IB:COX 1V -E IB : B-actin Glucose(mM) 5 25100

Glucose(mM) 5 25 100 Glucose(mM)

O5mM E@25mM E@100mM

protein relative expression
protein relative expression

Oo5>mM E@25mM B100mM

5 25100

O5mM B25mM B 100mM

G-

protein relative expression

Bcl-2 Bax VDAC1 HKIl  CytC Bcl-2 Bax VDAC1 HKIl  CytC Bcl-2 Bax  VDAC1  HKIl
B 2 mHExt VDAC! BEER B FikK FHISMN
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Fig.3 Overexpression of HKII reversed high glucose inducing HUVEC cells apoptosis
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Note: compared with control group and high glucosetpcDNA3.1 group,*P<0.05, n=3.
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LR AR EE M B35 . A GE SR , VDACT B (Y = 2451
5 B- WAL, th 19 4 B- ESEMREE T A, H N s s Sk
BRAEE a- TR E S T VDACT FLINPY, VDACT 4 N iy
o- BEIE X 2 VDACT 5 HK 1T 5% Bel-2 i L[l 25 45 45, 4l
Ak HK 1L 5 Bel-2 BIRERE RS VDACT B8 BT i L 4, (H

X N Y@ Ul i) VDACT R iR A sgm &7, iF—2Ess
HK II 2% Bel-2 5 VDACI () N ¥ X Sk A 45 4, 73] VDACI
Y FF AR, 7= A TR T A0 P, FRAT30 s s FE T v & B, 7
RS T HK AN Bel-2 5 VDACT (9 AH B4R 35 T R,
P R HK DA Bel-2 BRI RIA KT, & B
FRVET WA WE A KT, XA AR AIFE VDACT HHEAEH
WA £ E R . teah, B HK I [F] Bax 2 Al 7F7E 535 it o
VDACI [ 5 &), AT HK L F557KF-19 Tk Bax Al
VDACI # B AR st T4,

gk HK LR 82 @iE 5 HUVEC 4 Tk 720y
R, FRATE ] HK IS 22 HUVEC 41f , 3305 it
HK TR AR A, MTT #0022 5040 S 00 40 i 6 T 75 210 41
il JC-1 Yoo e BLLRL PR 5T e (37 AR A T 3 ; western blot
SR EINLARARN Cyte B KA P T, XEHGESE T 1
Feik HK Tt T SRR RS 2 1 L 3X T B 5 Bax fEZERiA
B (T e LK W] VDACT A AR F A 55 28 WA O

HK I 357K 71 [ 83 i 5 445 58145 VDACT 5 Bax
Z AR AR B Sk, ETTRR AR T Bax 5 GORIARREY 25
G, AT HAELRARB L FRE, KT VDACT IR
B, AR A HK I A B JR3g a8 1 Bel-2 & H3RA, Kt
% 7 Bel-2 5 VDACI Z M WA EA/EA . Xt EiEES
HUVEC 4t f g8 T-45 LA i i 21 225 . HK D 14 Bel-2 (1)
FAROA HEEPY, 3% 5 AT 25045 R — B FATHBIEIE
HH HK 1T AT BE 19 T Bel-2 55 5% 7 CREBWRERR LK T,
MIMHE5RCREB X} Bel-2 G i, Bk HK L33k 0 T I 1]
Heh T Bel-2 R KF 9T R AR rh LR R P B A 1 i
— 5.

SR HK Ik A apLg], AT T HK T
) mRNA 7K, & FLE MG 7 5, Ak, RATH MG132
BEWT T HK 1L 25 A B 0 R 2, R BT HK I 2R (K
T ISR AN, ROERAD HK LA MR T
kBB, 2 SCERRRE & I PPARy 245 HK T 4% 5 i f 22
T B, Luciferase SCH 45 SR ARIIESE T 78 HUVEC 4fi i /4
PPARy Xf HK IT #i47 e st . 534, AT TR B e i re %
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il PPARy fi% SmiAf i H 8 R , 5 il PPARYy £

PARE TR PRI FRATIA N mbie s T i PPARy e s/K-F

S HKIL 5% 5% . HKCIT 3R 7K 19 R 30— 77 11 12

Bel-2 iy R, 3855 T H5 VDACI WAHEAR, 53— Jr T8 55

T HK Il 5 Bax 3 %454 VDACI W HE /1, & i Bax Al

VDACT I T AR FIACEEAERE SR S8 hn T Lok R L I 3h T

AR =0,

5 LR, v A A A5 S HUVEC 40 T £

FH, HALHIT B8 2 = a8 HKL 933k, i Ak Bel-2

Ik, s T A E VDACT REAR, [HEMSE 1 Bax [

VDACT (A, BT A0 M SR A 4 38 3, J5 3 caspase

GRS, T BN P T, PR, HRC I AT R

TP Bz AR T U6 S R B LA 7 Y R R
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