44 ISSN 1007-3949 Chin J A rterioscler Vol 19 No 1, 2011

[XEHS ] 1007-3949( 2011) 19-01-0044-05 * SKHIRAZE -

ARV FE L 5K & (1-7) XL UL J5 P £
Ao P N 483 473 1 PR3 1

AER, B35k, FXE & @& HEX
GBS ERAXFEZERSAH, LEHEKRT 030001)

[X8R ] Smes MARER ERKREQ HNEHATES 78 C/EBPRREE; ®wE¥kE (1)
[ FE] BHN ARLEFERE(IDHSMIERARREEABEMBRGORPER. BE SBRHSAZTA
s R RE R ERKRE (1) FRA. HAPEFRLA Mm@, AR KRE&E EKE @(100 nmmol/
L. 1000 mol/L) % A4E A 24 hh48 hn 72 hif F HIe B. AAR KA o E %K E (1-7) (10 mol/L. 100 mol/L,
1000 mol/L)# /7 F#l. K%L E, ABEHEZZMETARSMMEHE TR, £ BHIEE G250F 0 %S
ME & & . RT-PCRA= W estem Bbtting#2 M AR R g #ta X4 THEHHLATHE 784 C/EBPRRFE X
o R Bz axBasmit, 100 mol/Li® RKE @OF M 24 hTHF MR, SMmkARE X, Mg b
g3 (1.59£0.03 g/, P< 0.05), H H#EAFH & A 784 C/EBPRERE G mRNAFE O XX KFHEEFH (P
<0.05), 2 ThaEEkE(1-7)FTHE, TRAEEHEHS EAKFREL (P<0.05). &t wdBKkEOFFY
SRR A AR PR R k. e R ARE (1-7) T LA A R R R R R R R s L R B, 3T L 4m il B
H AR A/E A B 1000 nmol/L e % %K & (1-7) 894K 745 F & 7%
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[ABSTRACT] Aim To observe effect of angiotensin ( 1-7) (Ang-1-7) on myocardial hypertrophy n endoplasn ic
reticulm stress ( ERS ) induced cell mjury. M ethods Expermentwas divided mto control group angiotensin
(Ang®) group Ang® + Ang-1-7 group. Culured ratmyocardial cells were induced hypertrophy by different concen-
trations of Ang@® ( 100 nmol /I, 1000 nmol / L) for24 48 and 72 hours and intervened by different concentrations of
Ang-1-7 (10 mmol/I, 100 mnmol/I, 1000 mnmol/L). A fiter finishing experment the change of myocardial cells was ob-
served m an nverted phase contrastm icroscope. Coam assie brilliant blue G-250 was used to detem me cardiac total pro-
tem synthesis. Reverse transcription polymerase chan reaction (RT-PCR) and W estem-B lotting were used to detect ghi-
cose-tegu lated protem 78( GRP78) and C/EBP hamologous protemn ( CHOP) expression of endoplasn ic reticulm stress
(ERS) . Results Canpared with the contiol group 100 mol/L Ang@® induced cardiac hypertrophy at24 b themy-
ocardial cell vohm e icreased the cell protein content ncreased( 1.59 £0.03 g/I, P < 0.05) . mRNA and protein ex-
pression levels of endoplasm ic reticulm stress proteins GRP78 and CHOP were significantly higher(P < 0.05); Ang-1-7
can reverse the above to a large extent(P < 0.05) . Conclusion M yocardial hypertrophy induced by Ang@® exist en-
doplasm ic reticulum stress. Ang-1-7 can reduce the endoplasm ic reticulum stress by reducing cardiac hypertrophy and
protectmyocardial cellsy Protective effect of 1000 mmol/L. Ang-1-7 was the strongest.
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OB RAEE A S B sk 0 IR 0 ) 32
SRR AL, TR e kN A IR
B, O WUAE RS P9 5T R ( endoplasm ic reticu kim
stress ERS) AH2C 73 7 H#I € K 17 8 78 ( glicose-
regu lated protein 78 GRP78). C/EBP [HJE & H (C/
EBP hanologous protein CHOP)2: ik &% i,
PO LR B R o R B PN Jo X R3S o L R
7K (1-7) [ angiotensin( 1-7), Ang-1-7].EA ¥ 5K 1ML
B VORY A B A M L P s I R o 0 D RE SR F
Ang-1-7 G % Uk 52 I8 = 2 ik 4 72 i 75 3 00 K B 0 L
JEJE, HALH] 5 HAD ] 8 K 5K R ©( angiotensin@)
Ang®@)MAIM NS 55 A Kk (AR Ang-1-7 2
T REE R A o I S A e o LA JE R L ST iR
8, AU sk AT A

1 MEATT %

1.1 R AR

DMEM 35 7= % (G beo); 64 7 (BSC, WEF
N E]); Ang@fr Ang-1-7( Signa); PBSZ& » i (1 +
EAEMTIRARNE); REBE (solatbia Span );
PCR B ##1 PCR Mak( L&A THEE RFRA
g ); K GRPI8 —Hi A 4§ CHOP—#t (4t
AHEEAAENEARTRAT ) LFERA G -F
(Santa Cruz/A 5], % [ ); CO, 5 4 (HERA cell
150); Bl E B # 4 (Nikon TS10Q H A& ); %X B E
E#M% (0blmpus K50 H A& ); 5t A 4 H AL (FACS-
Calbur% [E BD A § ); PCR {X (BO-RAD PTC-200
#H);, B FTHEEN (BDRAD); BR K& 2 &%
(GeDog Bio-rad % & ); £ 4M 7 WK 4 Kok & 3t
(CARY5Q % [E Varian); A F & ik % 7| (M ni-Sub
CellGT, Bio-rad % [F ).
1.2 OV 37 Kooy 4

BAGETRAEFHONEHEFRE NS
10% f6 4 M7 B DMIM ¥ % & T CO, B R H K
3VCREERE . EHphy  ZFaxRA: FHOM
M, AT EMALE; @Ang@A: % F T FH K
E Ang@( 100 mmol/L. 1000 nmol/L) 4 B35 3t 24 h,
48 hfn 72 bk WA ng-1-7 T Fi4: RIE LR LB 2 I
100 mmol/L Ang(OR| ¥ 48 M 24 h&e % 50 AL 48 B fE
A, E i 100 nmol/L AngCOR| Bk 4 1 24 h 7
W E Ang-1-7( 10 nmol/L. 100 nmol/LA2 1000
mm o l/L) %F /& L 48 A # AT F o
1.3 DN AS W 52

MpE Sx100 LEBRAE 6L EAK T, K

AN CO, B FER ARKFLEZMMEHITLET
W, ERQ AL T AL BT E N THHEE, BE
rEDMENEAE A
1.4 OIS A& Rl e

BB AR xS0 RO HL 4 e, B 41 e 3
H25x100/L BaEEERNT 6LBAK L, 4
1003, U 2 A RAEFE 2 AT 24 h 48 hifn
NhERBREEH, FUFLHTE G250 &
INY: W= Q=R AR B 3-CUNY [ = 34
HETWHKE, EHEERE, AAH PBSH I 2K,
EHw 0.3 mLAMEBEEZ AR, 4CHE 20 min
MMM E 0.5mL B L% FHE 5, 4C
12 000 r/m n® 2 20min B _EFRFH . AR
AR FIEATER Bl . A 40 BB AR R B
SHLAPAN 2mLEBH ZE AR HE 2min
595 mtt &, EHBRAEME, A EEEWE L EH
AR E AR E (BE B 6K BEREAT M),
1.5 Wik RE M VA Z T EE 78
F1 C/EBP[RIJEE H mRNA Ki&

BZ R EKE Angd 100 mol/L. 1000 mol/L)
B 24 h#y L%, % A Triol (G beo-BRL)#E B &
RNA, #4501 E RNA & Fi# 3 KR DNA,
PCR R B 4t & 9ACE M 2mn /7, 4C30 s
(GRP78 56C30 s, CHOP 58°C30 s). 72°C45 s I 5 1& Fh
32K, & JE 2CHEM 5min KK EGEAHEREES
A, M B B9 EH 5 GAPDH B9k X E thfE. BI41F 7
GRP78 b % 5-AGCCTGTTGCTGGACTCIGT-3, T %
# 5’ -GAATACACCGACGCAGGAAT-3, ¥ #¢ B K 206
bp CHOP L% 4 5-AGCTGAGTCICTGCCTTTCG-3, T
¥4 5-AGGTGCTTGTGACCICIGCT-3, ¥ # A K 221
bp GAPDH t 3 # 5 “TGAACGGGAAGCTICACTGG-3,
T ¥ 4 5-TCCACCACCCTGTTGCTGGA-3, ¥~ #¢ B £
307 bps
1.6 W estem Blotting il % %) #5115 8x 1 78F1 C/
EBP [FIYR & AR IA

W EF S EHO LA, DU G AR 4,
N EBEAE 20mnEBEORREE G,
Bradfod % Z B E E G4 %, - T0CHKF. BEH
R EUE 100 Bg 10% SDS 7 % BE ik % AR 2 ik 0 &
EEVEEEH A, KA —H GRP78( 1: 100) fr
CHOP(1:200). 4CHEFRXH, —HEF 2L/,
ECLAARBE Smin/5, ETEHRITRKHAT
B 5 3 1 R E AT
1.7 Geit2E07vk

Fr #4534 DL » X5 £R, XA SPSS12.048 4t
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BRUE#HTIN. AELBEXAELEZFZ20.
P<0.059ZRAHKITFEX.

2 4 B

2.1 B OGN 20 8%

B T AT W A A F K E (100 nmol/Ls
1000 nmol/L ) Ang@J5, 43l T 24 h. 48 h. 72 hif%
SHAEE ., Hd 100 mol/L Ang@fE R 24 hJ5
O JULEH Ff A T 5 0 R 2 R B S 8 0K, 0 JUTL 24 i )
BB SRR, 0 H AT Ang@HKEE (1000 mmol/L «
100 nm ol/L) 5557 AN[F]IS 8] (24 he 48 WAl 72 h)J5 L
WA M A%, H 20T (B 1, Figure 1)

B 1. LR ORALRE (x 100) TASEA, BA
100 nmol/L Ang®fER 24 h‘H; CN 100 mol/L Ang@fEfH 72 h
44, D 791000 mmol/L Ang@fE 72 h4.

Figure 1. Cultured ratmyocardial cells

2.2 OGEHLEE E A RS O

100 nmol/L AngGENEH 24 h/5 U4l N R H
SEEM (1.59 20.03 g/I, P < 0.05), 3 H.40
MEEHEEHES THR Ang@KE (1000 mol/
L. 100 nmol/L)BrF= AN [RIF[A] (24 b 48 hF1 72 h) [
MPEESE (£ 1 Tabl ). 78 100 mol/L Ang
CIEM 24 /5O A & B 55 B 3G n, &
B A ng @RI 10 LA A HE B AE K .
2.3 HEPEHETTEA 788 C/EBPHEVEEA mR
NA ik

100 nmol/L Ang@&NEA 24 hJ5 GRP78F1 CHOP
) mRNA RIEH B (P < 0.05 B 2F1K 2 Fig-
ure 2 and Table 2); 25 TANFIKEE Ang-1-7( 10 nmol/
L. 100 nmol/L F1 1000 nmol/L) # 47 T T J5, A W
GRP78#11 CHOP#) mRNA KiEBE Ang-1-7¥ FE ()18

BB E A (P < 0.05), HH 1000 nmol/L ] Ang-1-
7 %65 0o UL B ) PR3P F B o (E’ 3FIE 3 Figure 3
and Table 3).

L OMEmEARARER (v &)
Table 1. The value of myocardial protein synthesis

4 4@ EETE (g/L)
IE 0 R A 1.37 20.37
100 rmol/L Ang@fFFH 24 h4i 1.59 0. 03"
1000 mol/1Ang@fER 24 h 1.41 £0.04
100 nmol/L Ang@fE ] 48 hé 1.48 %0.07
1000 mmol/L Ang@fFEF 48 h4l 1.39 0. 04
100 nmol/L Ang@fEF 72 4 0.81 10.42
1000 nm ol/L Ang@fEF 72 hil 0.44 %0.53

aN P<0.05 5HEFALEK.

HOP(221br

4

GAPDH(307by

B2 REREMERKE | EBARRE @0 E RS E
B 78 # C/EBP BiREB mRNA RiAHI# W M
r.l I Angll
I. Ang I { 24 R | 100 L Ar
XN L AnglI ¢ \
100 I Angl
Figure 2. Effect of different concentrations of angiotensin [l

for different time on GRP78 and CHOP mRNA expression

B3 ARREMEREE(1-7) X MERKEE | FSHR

KOMME AT ES 78 1 C/EBP FHEEB mRNA RiX
oL A0 M % Marker, { 2 %7100 nmol/L Ang |l §
3 %7 10 nmol/L. Ang-1-7 ! 00 nmol/1. Ang-1-7

5 2 1000 nmol/L Ang-1-7

Figure 3. Effect of different concentrations of angiotensin-
1-7) on GRP78 and CHOP mRNA expression induced by

angiotensin Il in cardiac hypertrophy
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F 2. ARIKENE ZikE GERATRNEXNEEHEEATER 78F C/EBPRIFEEH mRNA IEBRIE

9820 (x Ls)

Table 2. Effect of different concentrations of angiotensit® for different tine on mRNA and protein expression of GRP78 and CHOP

4 @ GRP78 mRNA CHOP mRNA GRP78%E 1 CHOPEH

2 AR A 0.33 £0.01 0.37 £0.43 0.53 30. 03 0.25 0. 01
100 mol/L Ang@fEH 24 h# 0.90 0. 03" 0.93 F0. 05" 1. 00 0. 05* 0.91 %0. 07"
1000 nmol/L Ang@fEH 24 h4 0.61 F0.01* 0. 84 F0. 08" 0. 69 F0. 04 0.87 £0. 06"
100 mmol/L Ang@fEF 48 h# 0.57 %0.01" 0.79 %0. 09" 0. 67 £0. 04" 0. 85 10. 04"
1000 nmol/L Ang@IEF 48 hiH 0.56 %0.01" 0.87 0. 11 0. 63 £0.03" 0.75 0. 06"
100 imol/L Ang@fEF 72 hdd 0.36 10. 01" 0.65 10. 08" 0.57 10. 03" 0. 69 10. 07"
1000 imol/L Ang@IE 72 hll 0.31 £0.01" 0.56 F0. 06™ 0.45 F0.01" 0. 66 F0. 07"

aNy P< 0.0 5 AXBHALE; bH P<0.055 100 mol/L Ang®IEH 24 h4 LK.

F 3. ARKEMEZKE (1-7) M INEEZKE OFSHEXNOINEEEADER 785 C/EBPRIEEZEHM mRNA FIERE

EBIEME (v L)

Table 3. Effect of different concentrations of angiotensin-( 1-7) on mRNA and protein expression of GRP78 and CHOP in-

duced by angiotensin in cardiac hypertrophy

4 GRP78 mRNA CHOP mRNA GRP78EH CHOPEH

2 6 2 0.33 £0.01 0.31 0. 06 0. 64 £0. 00 0.74 0. 03
100 nmol/L Ang@fEf 24 h4l 0. 80 $0. 04" 0.80 0. 05" 1.06 £0.01° 0.88 10.15°
10 mol/L Ang-1-7FTR4H 0.63 $0.03" 0.57 10.03" 0.65 10. 00" 0.79 0. 14"
100 mmol/L Ang-1-7F T4 0.32 %0.01" 0.50 0. 03" 0.55 0. 00" 0.53 20. 10°
1000 mol/L Ang-1-7F T4 0.20 %0.01" 0.42 %0.02" 0.31 0. 00" 0.38 £0.07°

al P< 0.05 55 AN ALLE; bR P< 0.055 100 mol/L Ang@FER 24 h4 L%,

2.4 FEMERTIEG 788 C/EBP[FHEAKRIE

GRP78F1 CHOP [ H & IE 5 EATH mRNA
Fikg R —F, 100 mol/L Ang@fEH 24 h
GRP78F1 CHOP )& HFRIEHE N (P < 0.05
4F15K 2 Figure 4 and Table 2); BT AR E Ang-
1-7( 10 mmol/L. 100 nmol/L. 1000 mm ol/L)#EAT T4
J&, A 0. GRP78F1 CHOP ()25 K iEME Ang-1-7
JEE (88 T B B8R (P < 0.05), Hid 1000 mmol/L K
Ang-1-7XF O LAH B ) R4 1E F Bt (B SAIER 3
Figure 5 and Table 3).

1 4 5 3 7

el B F B B FE 6
> ---‘--‘,m)-ﬂ
e R GEED oMy Gpey vy D

4. FERENE ZKE OB T ERE X GRP78#
CHOPERFRIAREM LA AR, 259 100 mol/L Ang
@EF 24 W4, 359 1000 mmol/L AngdE M 24 h#H, 479 100 mol/T. Ang
HFEF 48 4, 524 1000 mol/L Ang?EF] 48 h4H, 624 100 rmol/L Ang
@FM 72 hel, 79 1000 nmol/L AngdEF 72 hi.

Figure 4. Effect of different concentrations of angiotensin ©

for different tin e on protein expression of GRP78 and CHOP

e SRS WEEESS g oo

e GNP S =y, —
5. FRIREMEZE KRR (1-7)MIMEEKE OFSHEX
DAEERE AT ER 787 C/EBPRIEEARIEMNE N
DN AR A, 258 100 nmol/L Ang@fEF 24 h4l, 38 10 mol/L
Ang-1-7FHi4, 424 100 mol/L Ang-1-7F-Fi#, 54 1000 mol/L Ang-
17T T4
Figure 5. Effect of different concentrations of angiotensin-( 1-
7) on protein expression of GRP78 and CHOP induced by an-
giotensin (© in cardiac hypertrophy

3 % ®

WS ( endop lasm ic reticu hm, ER )2 B 1% 40 g
AR SR A RO S I T A S .
B WE BUE TRk = IR B A L 25 A S AT T
BN RS, I RITE S R ITREAER

WAL, Ko Ca P AL IR A, AR A P R I
W E R P T I RL A R T 4 B A R AR
TR AR IS, 1 9m B 52 MR RE 05 7
211 ™ 2 FD P R U ik A A i R A S 4 i IR
I3 i ok L iR
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PRI X R 38 RT 5 5 A Y 4y 1B GRP78 Al
CHOPZ: 4> FAHB 3R 1A, X By T F48 38 i 75 Bh
KB E AN S LRI B E A IEHT SRR
PR SR R . SCHkARE GRPTS AT CHOP
BN R R B 2 A AR . CHOP XUFR A
A K AT K DNA #5145 2 A ( grow th arrest and dam-
age nducible gene 153 GADD153), ‘&l HH AT
1% PN S DAL, 380 200 it Py J5 PR I 38 5 R T )
. CHOPIL Rk Al {2 AR JA T, CHOP Ay
SHAFMMNBMESETRETRESS 7T OUUE
JE o PN B PP NS e 2 i T P S JE R 40 P
Z A P, e AR R O LA A B R AR BR A

Ang O — PP B0 LA K 1 18 3 M AR, HF 51
R UHURES Ang@it 2 5O NI K F H O LIE
WL B R g R R g 2 55T . Ang-1-7 /& H
M KK &K iv (angiotensiniv, Angiv)Fl Ang@&FEN
VIBGE ] N AT R 7 AR A= W0iE R RR, & Re %
W I SR 2 BT i 5 1K RO LAE JE, AL
HEme Ang QM AE S HEE =", A
Ang-1-7 2 75 Be I T VA A 5T I AH 56 43 3 i) 4
W RS 5 1O IR JE AR L SCHRHRE

A S HE I A A B IR O LA, Ang ©FF
FESLOUUIE AR, I Ang-1-7 42 75 38 3 ek 5 N
JOR LR R D LA B . &5 2B 100 nmol/L
AngOCEEANAE 24 b5V B ILEH B AE K.
PCR #1 W estem B lotting &l &5 SR 1 52, 100 nmol/
L Ang@RbEE 24 h /5O U405 I 30 26 L 48 b
GRP78F1 CHOP K mRNA Fl2E [H F£iL W 8 FiF
(P<0.05). A Ang-1-7%F P Jii WX o 8 F8 An k4T T+
T, &8 1000 nmol/L ) Ang-1-7R] LABA . R 1 P 5
] S e FR GRP78 A CHOP [f) mRNA Fl# [ £ 1A
(P < 0.05), R Ang-1-7XF O L2 i AL JE A 53 W oz
WO S s BA R EH, Ang-1-7 R REFIVEH
B RSTE PR I, S8 e R AR P TR PR L I A P R R )

FaASRKIESE, X L HUIEE BB S s it 18 i)
B,
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