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ticulum stress, ERS) (5200, & #EH EA. hy926 N EZ AR 4, 5328 3 41 1E %XTHEQE( Con,17. 51mmol/
L %585 B4 (HG,33. 3mmol/L F A KE) B + G1 40 (HG + G1,HG + Lumol/L G1) , FI] FF 3 =X 40 it AR AG I 3
AN IHT- %, Western blot {46 ERS #83¢4> T Bip .IREI .,PERK M 414> Bax.Bcl2 1357281k, RT-PCR i
K Bip #11 CHOP () mRNA ik725fk, &8 HG 45 Con HHLH, AMMVAT- W B TH# (P <0.01) ,Bip .IREI ,
PERK MYHT=43F Bax #ik F# (P <0.01, P <0.05 5 P <0.001) ,Bcl-2 AYZRI5 T (P <0.01) ,Bip mRNA ,CHOP
mRNA ik EJ (P <0.001 & P <0.01);HG + Gl 415 HG 2 o4&, 40 i 1~ FR I B %K (P <0.05) , Bip . IREI |
PERK MYHT-43F Bax F3E FR(P <0.05 8¢ P <0.01) ,Bel2 Y35 (P <0.05) ,Bip mRNA ,CHOP mRNA #
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Inhibitory effect of G1 on the endoplasmic reticulum stress in
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[ Abstract] Objective To observe the effect of GPR30 agonist G1 on high glucose-induced endoplasmic reticulum
stress (ERS) in endothelial EA. hy926 cells. Methods FEA. hy926 endothelial cells were divided into three groups: nor-
mal control group (Con, 17.51 mmol / L glucose) , high glucose (HG, 33.3 mmol / L), high glucose + Gl group (HG
+Gl, HG +1 pmol/L G1). The apoptosis rate of endothelial cells was measured by flow cytometry, the protein expres-
sion changes of ERS related molecules Bip, IRE1, PERK and apoptotic molecules Bax, Bcl-2 were measured by Western
blot, the mRNA expressions of Bip and CHOP were measured by RT-PCR assay. Results Compared with Con group, the
apoptosis in HG group was significantly increased (P <0.01), Bip, IRE1, PERK and apoptotic molecule Bax were upreg-
ulateded (P <0.05, P<0.01 or P <0.001), Bcl-2 downregulatted (P <0.01) and Bip mRNA, CHOP mRNA expres-
sion were upregulated (P <0.001 and P <0.01). Compared with the HG group, apoptosis rate in HG + Gl group was
significantly lower (P <0.05), BIP, IREl, PERK and apoptotic molecules Ba. 0 downregulated ( P <0.05 or P <
0.01), Bel-2 expressions was increased (P <0.05), Bip mRNA and CHOP mRNA expression were decreased ( P <
0.001 or P<0.01). Conclusion GPR30 agonist G-1 inhibits EA. hy926 ERS in endothelial cells.
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PN B 20 B 363493 02 B Tk 3 AR B 4K ( atherosclerosis,
AS) KHEBIIR B K 2R Z— , FF2L Y s BE AT 75 10
N B AN AR A P T R B (endo-
plasmic reticulum stress, ERS ) 42 4 g i X 43 2 4l 34
I A — o DR 37 P I8 AL 4 8 R A R 1Y
ERS 7] 5| i 48 A K 4t M 453 10 B B RE B, DT i
HE Ik ok B R Ak 1) & 27 SR AT A
PR AT 3 b T RS R 1Y ERS URT P K 40 i 2
fiE') . GPR30 1 AT & B0 M 3 K 2 14, ¥ 3h
GPR30 AT HEHL -3 20 P B A g 1= 5 o
PRy VR R 0 0 ] ERS AH G H 1 A 9 e B
ARSI 6 IO R € J3E A 4 B T T EAL hy926 PN Bz 4
JL, W% ERS 5 R 5 N B2 A0 LR T i OC &R B
5% GPR30 [4F S Z AR G1 X Eiigs S M ik
AR ERS S JA T2, SR H AR R0

1 #M#E5EFE

1.1 iKF 5

F 2K . GPR30 ZAK BB G1 (Sigma A ¥,
F[E) , Annex V 41 JE T4 3057 & ( BD Pharmin-
gen AT, 3E[E) , #1 Bip IREI PERK Bax Bcl-2 $i
1A ( Cell Signaling Technology /A ], 32 | Trizol (In-
vitrogen A F], E[E) PCR 5% (Jb 5t BB M H R
AR, HED) | R 5k B LT E 7 PCR ORI &
(TaKaRa 2vH), HAS) , FZEAUL . A bbr %
FR46 (NUAIRE A W), £ ), 5] & B %5 ( Nikon
TS100, HA) , S i} 5 & PCR 1Y ( Eppendorf 23 A,
2£[H) , Bk RS (Bio-rad, 2£[) , W= 401X ( BD
FACS Aria 1T, Z£[H) .
1.2 A%

#1 PCRBIYFF

Tab.1 The primer sequences and PCR conditions

1.2.1 40520 RARFRT5 i

EA. hy926 P Bz 41 ML 15 55 T 1% 10% i 4 138
100U/mL 7 8 £ . 100U/mL 4% % £ ) DMEM/F-12
KRR AE 5% CO, 37°C B A rh B 9% 4|
L3k 80% il -A R AS I, K 4 43k 3 4. 1E H 4 R
2 (Con,17. 51 mmol/L HjZiHE) . E b4l (HG,33.3
mmol/L) , ¥ + G1 41 (HG + G1, HG + 1pmol/L
G1),3 HARAR IR AL 3 24 h,

1.2.2 a4 AAS I 20 f g -

MR 52 56 43 41 Ab B 5, 4 0. 25% e il 1 b
EA. hy926 P EZ 4, PBS 518 1 ¥k, 1500 g B0 5
min, 75 FIE  WCAEAIMI (1 x 10° 40M0/4H) . PBS ¥ 3
W, LSS G bl BB ATV, A vk Bl 1 x
10°/mL, 100 wL 40 e B, A annexinV-PE & 7-
AAD £ 5 pL, ZFIEEHE 15 min, iITA 400 pL 25528
PR, HEAT I A AR 2 AN, DA annexinV -
PE [ 7-AAD B)—8EAVE N BITEXIR, T ML TRy
21 B IR R e 22 R 7B LA 2 annexin V e (@ fHYE
TM{% 41 B annexin V 32 B M SET- 40N 2 7-AAD
yefa S, BIZE—% R 7-AAD + /annexin V + 4L
T2, 56 R 7-AAD  + /annexin V- LB 10
RO, 58 =% BR 7-AAD-/annexin V — H{GE 400, 55
PULFR 7-AAD —/annexin V + NIET 40T,

1.2.3  RNA 25 5ER ¢/ PCR

FRSZIG AL B EA. hy926 N Bz 413 FH Trizol
PR HUAS2H M RNA B RNA 7280 2 g BUE S5k
¢DNA, PCR JZJW 454 :95°C WA M 30 s,95°C A8k
55,60°C 8 k 30 s, fif¥F 40 K, f# F Eppendorff
mastercycle ¢ Y5 1 PCR (AT 8™ 18 & %€ 1= 43 Mt
(£1),

H M £k Elk 702

Name of genes Sequence of primer

5" AAACCGCTGAGGCTTATTGG 3’

Bip 3'CCAGCAATAGTTCCAGCGGTCT 5
CHOP 5'GACCTGCAAGAGGTCCTGTCIT 3'
3" AGCAGGGTCAAGAGTGGTGAA 5/

CAPDH 5'AACGTGCAAGAGGTCCTGTCTT3'

3'TTCAGGGTCAAGGGTAATGAS'

B K by
Annealing temperature Product length
58 345
60 275
58 307

1.2.4  FEAEEE KN ERS M THE R

ARG AT AL FE EA. hy926 I ECAAE 24 h )5
W ARG A (1 x 10° 4Bt/ 24H) | 1 FH 85 A 24 v S
PRI A 1, BCA TR (VR BE B 30 g
BEEUIMARE 5 22 vP i, 100°C K E Wk 5 min, T

SDS-PAGE & J5 In AKE b J5 247 HL 3K, L VK 45

Jr il I T H SO AR S G 2 2 PVDF R 1 %R
THERH S 5% WG Wk 9 TBS-T £ 1 h, L Bip
IRE1 ,PERK ,Bax Bel-2 . 5HU AR B (1: 1000) 43
B 4CHEE LR, TBS-T i5 1 PVDF I 3 Ik, &Ik



28 B E SR Eh AR 2014 4R 4 HEE 22 B2 1 Acta Lab Anim Sci Sin, April , 2014, Vol. 22. No. 2

10 min, %8 )55 HRP $iA ik (1:1000) EiRIEE 1
h J5,TBS-T 5 ¥t PVDF JI€ 3 ¥, 47K 10 min, ECL i
ORG X KBOLRE . AT E 5 #1754,
Pl GAPDH FEF/E NS IR 4728 B HT
1.2.5 Sitoabr

K H Graphpad Prism5. 0 43 87 5 {28 % 52 56 204
PTG AT, BUE S5 S LA« + SEM R, 4 1Al L
ORI 2 225007, 20 I LL R New-
man-Keuls #:5; | P <0. 05 N 2ZHA G itm2 L,

2 #R

2.1 S¥E3X EA.hy926 N EAMBAT I INE Gl
HI1E A

HG Y5 Con 2 Wb %, 40 i 8 7= K B & 7+ &
[(11.2£0.2)% vs(5.4+0.18)% , P<0.01],%
A BEMHG + Gl 415 HG 4l Heis, 4 i 7%
B IR (7.8 £0.15)% vs (11.2+£0.2)% , P <
0.05], %A WEME, WK1,
2.2 EHEXT EA. hy926 ZAB6E T4 £ 5 FF1 ERS

¥ Bax # 3k (P <0.05, P <0.01 5 P <
0.001) ,Bel2 (YA FIH(P <0.01), 2 5H 5%
;HG + G1 415 HG A L%, Bip.IRE1,PERK K&
JAT-57F Bax &ZIA T (P <0.05 5, P <0.01) ,Bel-
2 FRIB B (P <0.05) Z 58 A BEE, WE 2,
2.3 SR KA Bip mRNA #1 CHOP mRNA
FKiIEMNEME G1 HIER

HG 2H%¢ Con 41, Bip mRNA .CHOP mRNA ik
FIH(P<0.001 2 P<0.01), 5594 8 &M, HG +
Gl 45 HG 4 b %, Bip mRNA ,CHOP mRNA ik
TP (P <0.001 J2 P<0.01),225%H @&, W
Kl 3,

3 itig

1155 PN B2 40 B A7 02 s ko A i Ak 22 2 1 40
F, B kAR AL (9 S B PR 28 35T S B 48
A = T . B WIS, A
YR STk sk R AL 1) £ B8 2 o] 3 a7 S P 2 4
JLR A5 1k B ks AR R AL 1) & AR T AR 5 sl
I TR A B AR U SERFEE 1 = B T 15 EAL hy926 N
BT,
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A B
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Note: ** The difference between HG group and Con group is significant, P <0.01; * The difference between HG group and HG

+ G1 group is significant, P <0.05.

Fig.1 The apoptosis rate of endothelial cells in each group measured by Flow cytometry
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1 HG 415 Con ML, Bip ik J:ﬂ(P<o 001) ;IRE1 3235 B (P <0.05) ;PERK ik B (P <0.001) ; Bax ik LI (P

<0.01); Bel-2 £iATM(P<0.01), %5 S REN, HC + G1 445 HG 4AHLL, Bip ik F I (P <0.05) ;IRE1 ik
TWZERA BEE(P<0.01); PERKi’%LTﬂ(P<O 05) ; Bax FiK FIRI(P <0.01) ;Bel-2 35 L (P <0.05) 455 2 534
EERTE 2

B2 440N 24000 Bip IRE1 PERK Bax ,Bcl-2 2 H A X
Note: HG group compared with the Con group, Bip expression increased (P <0.001); IREl expression increased (P <0.05);
PERK expression increased (P <0.001) ; Bax expression increased (P <0.01) ; Becl-2 expression lower (P <0.01). The results
showed significant differences. HG + G1 group compared with the HG group, Bip downregulated (P <0.05) ; IREl downregulated
There was significant difference (P <0.01) ; PERK downregulated (P <0.05) ; Bax downregulated (P <0.01) ; Becl-2 expression
increased (P <0.05) results have significant differences.

Fig.2 The protein expression of Bip, IRE1, PERK, Bax, Bcl-2 in endothelial cells for each group
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Note: “** For the HG group compared with the Con group, HG + Gl group compared with the HG group, BIP mRNA there
is a significant difference, P <0.001; ** for the HG group compared with the Con group, HG + Gl group compared with

the HG group, CHOP mRNA expressions have significant difference, P <0.01.
Fig.3 Bip mRNA, CHOP mRNA expression of endothelial cells in each group
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