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I (5.6.,25.0 T 33.6 mmol/L) IR ST G TR 12 .24 h, FCAHMIAR 534745 21 AR IR TR AR Ak ; DU FE BB (e 2k (MTT) 7%
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Hyperglycemia induced islet endothelial cell line MS-1 apoptosis through endoplasmic

reticulum stress pathway
LIU Xuan,XU Kuan-feng, CHEN Heng, XU Xin-yu, YANG Tao"
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[Abstract] Objective:To investigate the effect of hyperglycemia on the apoptosis and proliferation of islet endothelial cell line MS-1.
Methods: MS-1 cells were treated with different concentrations of glucose (5.6,25.0 and 33.6 mmol/L) for different time (12 or 24 h).
The apoptotic cells were detected by flow cytometry,and the cell proliferation was tested using 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay. The expressions of GRP78,CHOP, caspase-3,caspase-12 mRNA were examined by reverse
transcription and polymerase chain reaction(RT-PCR) ,and the expressions of GRP78,CHOP protein were examined by Western blot.
Results: After treated with glucose for 12 h or 24 h,the apoptotic rates were obviously higher in 25.0 and 33.6 mmol/L group than in
5.6 mmol/L group(P < 0.05) ,while the cell proliferation was significantly lower in 25.0 and 33.6 mmol/L glucose treated group than
that in 5.6 mmol/L glucose treated group (P < 0.05). The mRNA levels of CHOP, caspase-3,caspase-12 and the protein level of
CHOP increased in a dose-dependent manner after treated with glucose(P < 0.05) ;while the mRNA and protein levels of GRP78 in-
creased after treated for 12 h,and decreased at 24 h (P < 0.05). Conclusion: Hyperglycemia significantly promotes apoptosis and
decreases proliferation of MS-1 cells,the mechanism may account for endoplasmic reticulum stress.
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S, BRINT, AT EREAS IR A B2 4R A B
FEE AR SCRIGE RN ILEE R TR
B 240 LA T MRS B PR R | A0 25 4 A I I o 35
FEHA T REME A

1 #MRERE

1.1 ##

JBR I PR AR MS-1 I [ Hp R B IR it
5 a4 IE DMEM #5575 HR R HiHR 025%
JEE-EDTA (3L [H Gibeo 22 H] ) 5 VU FHHLAH MR (MTT
ZE[E Sigma A F]) ; TRIzol BBEREERGR (32[F Invitrogen
) WG & (HZR TaKaRa A ]) ;PCR X
| HE 1Y Marker (32 [E Fermentas 23 7] ) ; DL 600
DNA Marker(_FVEEZA 420 A ) ; Annexin V-FITC 4
HgAT R & BCA AR & (R dl Y
/NA]);PVDF i (32 Roche 23 1)) ;ECL &OGRF &
(Z[H Thermo A H]); GRP78 .CHOP B-actin ik K —
P1 (3£ Cell Signaling Technology,Santa Cruz A F])
12 7%
12,1 fafasg Ao

MS-1 4 10% 064 35 1) DMEM 1557
5L BT 37°C 5%CO, Hi AN SR . TFAIE 60%~

T0% A, W H & 1%BSA IR DMEM [F]2:1624 h
Jo , A G SRR BE A A B DMEM, 53 i & 12
24 h, 4 M G AR U B 3o 5.6.25.0 il
33.6 mmol/L 3 4H .
1.2.2 &8 MS-1 m ke 8 T4

BLH ANy AR IR 12 24 h, AT BEEEE LT PBS
YRk 2 5, AN 195 pl Annexin V 2581 5
wl Annexin V-FITC WG E 10 min,2 000 r/min
B0 10 min, £ F3E, IMA 190 pl Annexin V 254
VRN 10l PLaEESCIE A, FH O 200 A SR ) 4% 28 4
HLPA TG O
1.2.3 &0 MS-1 a3 75 F 4k m)

WCEE XA ) MS-1 4, il 5 e e 1
1 x 10° A4~/ml (2 B 3270 F 96 fLbk, REfLIm
A 100 wl, HZFLHJCHE PBS #87T,5%CO0, 37°C4r
HFF , HIAEREE 12.24 h J & fLIMA 10 pl
MTT %W (5 mg/ml), 42255 5% 4 h J5 , A 150 pl
DMSO,, B THER AR RY 10 min, 145 &Y 7850
VoAt . I FH DG G 8 A I SO 2 A F LI B
Hikk 10 MEAL,
1.2.4  RT-PCR 2#7 ) JU M 58 A8 % 5-F 9 mRNA
FikKF

TRIzol Z4# Ja 4 5 RNA | 1054 54 i cDNA |
AT RT-PCR, 5750 L3R 1, BiEMsE e Fa ok o3
BT RT-PCR 255, R4 HHEEK 5 M2 GAPDH 4%
MR EE UM B mRNA AR k&,

&1 RT-PCR3[#1FF|
Table 1 RT-PCR primers

A HFEIYI(5'—3") TG IMI(5'—3")

GRP78 ATCAGGGCAACCGCATCAC ACCGAAGGGTCATTCCAAGTG
CHOP TCCAGATTCCAGTCAGAGTTC CGTTCTCCTGCTCCTTCTC
caspase-3 TCTGACTGGAAAGCCGAAAC GGACTGGATGAACCACGACC
caspase-12 AGGTAGGCAAGACTGGTTCC AATAGCGTGTCATGGATACTCTC
GAPDH ACTGGAGAAACCTGCCAAGTA TGGAAGAGTGGGAGTTGCTGT

125 Western blot %7 GRP78.CHOP & & &k /K-
R, BCA 20 S e B MR, AR
W L RERR 5 KSR D M T B B e L K )5
EHBE PVDF L 5%BUIR WA 37°CH A
1 h, TBST 35, 43 ISR  —4T (1:1 000) , 4°CHE:
PRI, BE H SRS I —4% 37°CH¥ 5 1 h, TBST &
e, MA BRI, ECL k22 R OETEE Y. Quality-
One R M (35 [ Bio-Rad 23 /) ), AR5 6%
JERE T
13 %it#riE

N SPSS17.0 e it 4k, T SRk LAY EL +
FRUEZE (2 + s) 3, R EZ N E T 9OR A 5 2
T, P < 0.05 NESASITFE X,

2 & R

2.1 H¥EEFAL MS-1 4 e B T R AL L

5 5.6 mmol/L 4l Hb3, MibEfEM 12 h 5 24 h
Prolff MS-1 gRfE TR B E TS, 2R ARSI
2R TS0, HLUAON S e i A TRARfs 7 =T i (3R 2)
22 ZHFEIT MS-1 amfedg 74 R 6%
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Table 2 Apoptosis of MS-1 cells cultured in high glucose 56 250 33.6 5.6 250 33.6 (mmol/L)
5.6 mmol/L ZH 9.00 = 0.53 13.60 + 1.00 caspase-3
SOVl 1ADSLeE 185723 - ——
omais isoeos  cweawe [ ...
5 5.6 mmol/L Hi# AL BIAIMIEL, P < 0.05; F4b3 12 h 41 _ GAPDH
AL, *P < 0.05,
VT ARG A ) A 2 W e B 0T MIS-1 240 JH 446 5 %6 0.8 x
(9550, SRS [ vk FE A 65496 (5.6.,25.0.,33.6 mmol/ o
— = :
L)KEER MS-1 4008, 1T MTT 4047, 455 BoR il 12 23 05
h J&,25.0 11 33.6 mmol/L 5 B ZH 21 Jif0 154 5 256 25 %3¢ oK 041 ]
; 203 —
5.6 mmol/L 21 FFE (P <0.05), H¥ 24 h &5, = . =
33.6 mmol/L ZHAREIEFH R4 5.6 mmol /L ZHAA L] 0.1 =
W (P <0.05), S 12 h ML, 24 h 5 33.6 00- o
mmol/L 21 40U 5 R W] B FEAIR (P < 0.05, 81 1), -0
90 1 EZ3 5.6 mmol/L
801 . 2= 25.0 mmol/L < 5]
707 E=3 33.6 mmol/L. Z 4 .
s 607 R ER 10 =
# 07 T SE =
m 401 = Gh= =]
30 4 Lt 0.5 —
i
10 1 0.0"
0- ; : 12 h
12 h 24 h
1556 mmol/L A AL AL L, *P < 0.05; 540 B8 12 h 414 1007
,*P < 0.05,n = 11, a—
FL R MS-1 AIHBREGR A0S £z
Figure 1  Effect of high concentration of glucose on cell death 0 10.501 ok
o
and cell proliferation in MS-1 cells %E:::ro - =
23 HAEFF MS-1 A AR Sk T ) =
mRNA £ ik %A H 0.00° o
H¥ 12,24 h J5,25.0 F1 33.6 mmol/L & B 41 2om
CHOP caspase-3 ,caspase-12 mRNA Fik¥) B & 5T -
5.6 mmol/L 4 (P < 0.05), S5l 12 h #HH,25.0, gMLy x
33.6 mmol/L & B Hl# 24 h J5 ,CHOP caspase-3 ., éﬁ—fﬁ) 104 B
caspase-12 mRNA &35 ¥4 i & B4 i (P < 0.05), 1 gjﬂé - i
GRP78 mRNA 7 33.6 mmol/L B B fl#4 12 h )i, 5 057 =
Tk W EET 5.6 mmol/L 41(P < 0.05) Kl 24 h 5 0.0+ —
12 h

FERI TR, ERA T L (P < 0.05,& 2),
24  E#EHF MS-1 %88 GRP78 .CHOP & & & ik
AL

ZERBoR, i 12 h )5 ,33.6 mmol/L = B4
GRP78 .CHOP & HFiA % 5.6 mmol/L 4H 43 3%
T 88%H1 67%(P < 0.05) ; il 24 h J5 ,25.0 F133.6
mmol/L ZH CHOP #5 [ %A% 5.6 mmol/L 2H 43 513

E&E 5.6 mmol/L B 25.0 mmol/L. &2 33.6 mmol/L
5 5.6 mmol/L FZFHALIAIAH L, P < 0.05; 5403 12 h 4144
LE,*P < 0.05, L9 E S 3 K,
B2 RT-PCR RGN v bl A0 s MS-1 200 it P4 Jot Y
53 F mRNA 5k 1E 0
Figure 2 The expression of reticulum related molecular mRNA

detected by RT-PCR
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T 70%F 147% (P < 0.05); i GRP78 & H ik
55 5.6 mmol/L L & T 57%M 87%, SHIEL 12 h
AHEE, Hl3#4 24 h ) 25.0 F1 33.6 mmol/L £ CHOP &
H k1 W E (P < 0.05), i GRP78 5 H#E ik
¥y 20 (# 3)

12 h 24 h R
250 336 56 250 336 (mmol/L)
.

5.6 ) 33. 5.6

T— — — w— — — [3-aclin(43 000)

e, s SR S e M CIOP(27 000)

— —— — — — 3_ac1in (43 000)

- GRP78(78 000)

3 -

*

=
= IR
1S
Q4
mx
cE
=11 ® #
© =
] ——
0- :
12 h 24 h
2.51 * #
.55512'0'
SR 1.5 =
=
a = Lk
ox 1.0
AL :
¥ o5
0.0 - y ;
12 h 24 h

EE 5.6 mmol/L EZ&25.0 mmol/L E= 33.6 mmol/L
5 5.6 mmol/L A AL BLLAAH LY, P < 0.05; 5402 12 h ZH4H
t,7P < 0.05, LB HAL 3 K,
K3 Western blot #6:il] GRP78 ,CHOP £ 13RIk 15 4L
Figure 3 The expression of GRP78 and CHOP protein detect-
ed by Western blot

3 i i

19 12 PN Bz 24 0 o A4 4 L R IR 0 D) RE R A
B, B — e AR A BR T N
M (o A0 B AHAEAT & A0 ) AN, i S A A T
IR 5 P B 2RI TR PR B 2 I EL AT A R 9 7 LA
Z5H , DTN R S s R AR A R IR ), I A
SRR o BRILZ AN P B4 ME 1 A 1 32
PR K -0 2 Tl I P 00T 1 05 Bl L A HE 0 TR R P
OYUAHR AT R B S SN | JBR I AR L B A A
By PRIMAS AR S AT I AR P 2R SE
LR B AR A AE I S GE P VR AR BIF T R 1
0 I X 1 5 P B A A A P, e BRRRE e RIS

IR B AN A7 15 B30, o 2 fe 18 I 5 N Bz 440
MR T, TS 2 OB R AR R B AN T
AR IEA TR /D 5 S R S 9 R i
AT HLHI AT T, v RE A4S A Ak N 3 40
JIPY Ca® ¥ BE A8k ok AT RE AL I NN IR
IHERAC I 2L  p-Akt IS INK B2 T IE cas-
pase-3 JESE 8]

PR T ) 2 2 R PSR/ 3 DA TR 11 TSP 20
i, TEA AR H BRI S | 5 RR RN 4t O 1 A
D5 HEA AR, YRR L N 2 D RE i 2
YHRES . PP R 25 S 0 P i Y R B
TR B B T A A A RS O M AR AS B AR R
VAT IR R 3, P I 22 2RI AR S | R AR T

GRP78 2R 8 H 70 FKiGH I — b1, i
A J5 X o — R R E PR I AR AR B L, B R A N T Y
N —FbRR I . T RN R R A
S5 T S EUR S R AR T ARSI g
T EOEAL PR S MS-1 200 PR 5 D 1 R S e
1 GRP78 mRNA MR RIAM AL, 45 R BR, FF
SLE B 12 h 5 IR N 2 4H MY GRP78 mRNA Al
T A AR KOT 25 0, 0 B v W S S T LA
7 R 5 P Bz A AL S5 I S8 T PN o P R A A 1
B F ,GRP78 5 p-ERK ATF6 & IRE1 25 T N i
W B S IS, MR R , KERITE
HEARLE, BT GRPT8 SRITEHE A EMIIH R,
SHIH5 p-ERK ATF6 K& IRE1 fi# 5, %5 K4
SEASE, MR AR ESRITS, mfss
Y p-ERK ATF6 2 IRE1 43 S BTS | i3 3h T Ui
%, X At R AR ARV E RIS, BRI GRPTS FENE
5 B 20 IRz P S5 O o R s e T I LA LR T
YER, BefRYr B 2 S T P o D90 g 38 R o 2 B s
T2 BEAEBFSE R P GRP78 %3k L iR7E Ak iy
B2 L P o O 7 38 B A A 05 R A E A R
YERRM, S5 40, e Mg A A e A v i A5 P B A et
PPN 8, e GRP78 &k . Hlihl
CHOP 25 P4 J5 9 S SR T AR B3, R b b A=
2 ARHSE IR R, EREI 24 b J5 GRP78 SE1A
TV R AL i LR 4R IE T4 12 h B
N AN GRP78 85 11 2Rk AT BRI T | & 4H A
PHT IR RN 2 —  (HR T Ed— 5T A

CHOP 322 N ot ARG T2 42 2 — , CHOP
SETE BT I 7 A ] B B 3540 e TG 1 2 S IR+
TEA S0 h A RAERR S S W 12 h L 24 h 5
CHOP mRNA MEHEAR M, WlliZzigititzy
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TR N B AR T R . DARTRBFE W R TR
2 RUBE DR A IR B A1 CHOP YRk,
HIRZEGIHE R CHOP ik il LIE R & B 4 1l I
oA R A 8, A B 5 0E S v a0 RT At i S
CHOP ik , 200 o /> B O LR R R T hn o
Park 55 IBIF5 & B BT K 98 FATT A 400 5] M
fEHE NI K P B2 20 CHOP SRIAFIAR LI 1=,

ItAh, Schildberg %5 HF5E & B, g Z2 WE/E HIAN
IR DK N B AL 12 b J5 A BT ) o A, TR
p-ERK BERR LGN, 4K caspase-12 N H R iiE4r+
caspase-3 G FEAMAIHT . ARSI KL PURRSE R b
AbFE 12 h [ 24 h J5 ,caspase-12 JZ caspase-3 mRNA
PRI B R I T B O L BT R
R AL T3

25 LRI R FRIIRE NS5 T
NI ZH 2R S A R PR B | L B AR F A
FH A AL 8 ASBA S, E RS 1A PN B 2R PN Jo
W0 LR BTSSR AL TR 2D B B, HA S e i A e
HARZFp b VR RTE T E i — 2B 5E . AR
B TR A8 PN B A0 R O T R BE Bk PR A B B 4
L, BEL LA PRI R 1) — BT i A
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