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HE . B R EEZ LA ez (M) XS EERESMMICA R R AT Ha, Tik
KBRS IREEAE LA KRS AR IR, A Z A3 (n=15), BFRLA (n=14), MI4 (n=11) %
KE=Z L7 FHEAE (QZ4) (n=13), TaxBu. BFRAFRMIAKIHETLTAHEARLK, QZ
WMRRERLT 22.68 g/kg KIEZ Lk, HEAH 4 B, RARECHEFN KRS, Western blotting
A R R MLan I TAR K & G ABIR %8 R W M E (PERK) — A iediFRis BT 2a (elF2a )
dAREEG AL, R OCHiebi. 55 9 BRAf BT RAK Kb, Ml 41K R A F 4+ 654 ( LVEF )
FoszthiEia R (FS) MeAK, M AE4KAE (LVEDd), £ %K% A% (LVESd) ¥4 (P <0.05), QZ 4K &
LVEF #2 FS & T MI 48K &, LVEDd #e LVESd & T MI 28K & (P <0.05), 5= &R BF R K KILE,
MIAAX R AFEEFRXEE (+dp/de,,) AT ETERKESR (—dp/dt,,) BEEK (P <0.05), QZ
21K R, +dp/dt,, F2 —dp/dt,, BIHEZH T MIEKR (P <0.05), O RAFEFTREAKXKLELR K, QZ
K FAREEART MIA KR (P <0.05), @il =347 « MI LK R AR AL K LA =354 (Al)
HTEasBAfBEFRERK (P<0.05), QZAKXKIFLAR S AIMKT MIAKXR (P<0.05), 5xg
St A AAR T R AL E , MIT 28 K R s ILLL AL T8 & Caspase—3.Bcl—2 4% X & & (Bax ) Z G AL EH 5,
mARATEE BRE@ILE 2 LB (Bd-2) £AFHK (P<0.05), 5 MI KA, Qz AR KM
2% Caspase—3., Bax EOEXFTHIL, B2 EBEGEXFHE (P <0.05), @PERK—elR2a 5% : 554
xR AR F AR A, MI AKX Ros LR H) 458 T &G 78 (GRP78), p—PERK. p—elF2a A& FE
BF 4 (ATF4) B £&$95 (P <0.05), Ml MI AKX RIE, QZ KK ML GRP78, p—PERK,
p—elF2a % ATF4 H @O ERFTHEAK (P<0.05), £t KEZLHTRBERRACIELEG S EEH, LHH T
5 474 PERK—elF2 a0 155 834 698 &5 49 MR M R B = A %,
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Effect of qizhi-sanqi decoction on ventricular remodeling and
endoplasmic reticulum stress-related apoptosis in rats with
myocardial infarction*
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Abstract: Objective To discuss the effect of qizhi-sanqi (QZ) decoction on ventricular remodeling and

endoplasmic reticulum stress (ERS) -related apoptosis in rats with myocardial infarction (MI). Methods Four weeks
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after left anterior descending coronary artery ligation, rats were administrated with QZ decoction or the same volume
of saline and divided into control group (normal saline solution for 4 w, n = 15), Sham-operation group ( normal
saline solution for 4 w, n = 14), MI model group (normal saline solution for 4 w, n = 13) and QZ treatment group
(QZ decoction for 4 w, n = 13). Cardiac function was assessed by ultrasoundcardiogram. The cell apoptosis related
proteins and PRKR-like endoplasmic reticulum kinase (PERK) - eukaryotictranslation initiation factor 2a (elF2a)
@ Changes of cardiac function: rats in MI
-dp/dt,,. and higher

left ventricular end-diastolic dimension (LVEDA), left ventricular end-systolic dimension (LVESd) than those indexes

pathway related proteins were detected by Western blotting. Results
group had lower left ventricular ejection fraction (LVEF), fractional shortening (FS), +dp/dt,.,,
of rats in control group and sham-operation group (P < 0.05). But there were higher LVEF, FS, +dp/dt,,,, -dp/dt,,,, and
lower LVEDd, LVESd of rats in QZ group than those indexes of rats in MI group (P < 0.05). There was no statistical
difference of infarction area in rats of control group and sham-operation groups (P > 0.05). The infarction area of rats
in QZ group was more than that in MI group (P < 0.05). ) Apoptosis of cardiac cells: the apoptosis index of rats in
MI group was higher than in control group and sham-operation groups (P < 0.05). But the Al of rats in QZ group was
lower than that in MI group (P < 0.05). There were higher Caspase-3, Bax and lower Bcl-2 in MI group than those in
control group and sham-operation groups (P < 0.05). But Caspase-3, Bax proteins levels of rats in QZ group which
had higher Bcl-2 level were lower than those in MI-CRL group (P < 0.05). (3 PRKR-like endoplasmic reticulum
kinase (PERK) - eukaryotictranslation initiation factor 2a (elF2a) pathway: the GRP-78, p-PERK, p-elF2a and ATF4
levels of cardiac tissues in MI group were higher than those in control group and sham-operation groups (P < 0.05).
But the GRP-78, p-PERK, p-elF20 and ATF4 levels of cardiac tissues in QZ group were higher than those in MI
groups (P < 0.05). Conclusions There are significant evidences that qizhi-sanqi decoction could mitigate cardiac
function in rats with myocardial infarction, which would be related with the inhibition of endoplasmic reticulum
stress-related apoptosis induced by PERK- elF2a pathway.

Keywords: myocardial infarction; qizhi-sanqi decoction; ventricular remodeling; endoplasmic reticulum

stress; perk- elF2a pathway
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M PA e, JUHR R B B FERE A O
s ( LAR R FRIEO ) 1Y RSB AE T, KRR
Bt S Ey7 . O UEESE ( myocardial infarction,
M) J& Tl e e Q EiE 2z —, TEMish /4. #h
SRR FERZRLZAZM T, MLEF OIS KA
FEA . IReEM AR EN ", HERRA N AOE
JUMIBAR e 2R ek, A O ILEmIE R . oAUt
PEPENRIE, R0 Y RO = LR MI
RS BRI H 2 —, BB MET
B Y S R T G1 E |  = P N 0 3 I 2 TN
TV 14 R A 2 M G T R A+ ik o 1) i KM A
O LB 1l AT ik & P 5T 9 07 3 ( endoplasmic reticulum
stress, ERS ), & 24 % ERS W] s i AR 0 ILGR 1f 453475 ,
(BRA ORI A B ERS, WA REZS 5 &
MM SRRk, FE AR B TR0
i, IO RAFIIG R R, B i TR AL
AN, BRI TR HGR LRI R AN R =
Ve 53 B B2 B o — B B2 B 2B 28 J 5 A T
ZAF MR S A L AR e i, T2 i e

R, KigE . =Bk g = - BN T il
R, HEWEABIIES I E E H a5 "
Fl XX Z RTINS, [ E 2GR R
T2, S AT T AL S A A AT A G
g = dcE MLRBGOE B THLE, 9B
BEAARdT MIROBTTE S BERTA S . BURIE T .

1 RS

. A5

FClE =B A B 25 I BHR 48 v B2 B IS A 470
filo BiH R : R 30, KIE10g, =L 10g, AL
10 g, VK 0.1 go KFINMR, We4i A4 TR 2541
0.63 g/ml,

FR I A R A IR & (R st R ) TR Y
Br), HZEREETTEH 78 ( glucose regulated protein 78,
GRP78) Hitihk A FkE R A T ( PRKR-like
endoplasmic reticulum kinase, PERK ) BL . p—PERK
Pk BRI EIFE LG N T 2 o (eukaryotictranslation
initiation factor 2 o, elF2 o ) i 1A%, p—elF2 a ik K
WAL SR 4( activating transcription factor 4, ATF 4 )
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Yifd( Z5E Abcam AF] ), B WRE4EH0IE -2 FEK( B—cell
lymphoma-2, Bel-2) Hiff . Bel-2 36 X 4 (bel-2-
associated X protein, Bax ) Bk % Caspase-3 ik (£
[E R & D Systems A F] ), RIPA Jinsi B4 i 24 (98
[ Solarbio A H] ), 3% [ EL L 24N A BE 2RI BHR AL,
PCR 519 I Genewiz A=W RHE A FRS 7 A T2
fit, BCA B HAM & . TUNELIKH & ( L3 AR
HEYIF ARG AT ), cDNA GREAFIE . 2Otz R
B A% SV ) B M Taq DNA B (26 E Omega
ONT]D, SEE K R Atk HA T R Y A oA At

INB IR AL (DW2000, | i 5 ISR A B
ANFED), AREYIRHL (HM 340E, 35 Thermo 23] ),
PowerlLab Z(AE T4 P R 55 ( -SRIV AD instruments
) ), SEWE & PCR AU iMake 4> H SR ( 36
[ Bio-Rad 22 F] ), CX4162# {58 'E W flss . 2okt
B4 W K JEM-1400 3% 5 i 7 s ( H A
Olympus /A #] ), Fluor Chem FC3 #EBE AZES 04T 2
4t ( Z£[H Protein Simple =iDN
1.2 HBENEH ., 7ARTHAKX

70 S ARFERENE SD KB, (AT 220 ~ 250 g, JohF
SERRIRAAR (SPF) 2, 1A FE R A YRHCA
FRZAW], VFAlHES : SCXK (7)) 2016-0001, fRILITG
FRTRLARDEL, B 1 POK; i R ETE( 25 £ 1)C,
HIMHRE N 40% ~ 70%, 12 h i3/ BSRE, firg
e (SOPRES b7/ (el S

R LR B kS FLIZ S ) TR BB A A
RIEG, KERZEE 12h, @IS 3% SCE - 40 mlke,
RS T AR EET& L, BEmB. Mt
S, BANIYITIRAL, BURAERE 70 IR /min, IS
A 1.5 ~ 2.0 ml/100 g ARAGHGA T REGOHERE L 78
Wi 7esk 3 ~ 4 I, 80500k, BIF
FEANRITE, R OHE, XTI MBI,
K T S EE S AAE sl Wk B AN 2O H 22 8] 22 SR B
KR S AL A TASHL, 1 L LRI 5 TR AR
KE, IFEARXERNIKIFATEEFL, EIEAEE M. R
L B I S-T B S s R (502 mV) 8§
T dem e, IR ILZEFLA L WUZH ZUE RS 21 (4 50K
o, MR ATV O N ERE A S e . i fa R
L H HITE SRR,

USRS R B, PR, R BRBENLE Rk
S, TR E AN - O AXEA (n=15):
MBS T 10ml/ (kg - d) TCREAEIERK, QBT AR

B (BFARA) (n=14): EEHHT 10ml/ (kg d)
Tow AR K. @ MR BRZH (MIZH ) (n=11):
HEHAT 10ml/ (kg - d) TCRAEFIHIK, @KE=1
G P (QZ 41 )(n =13 ): HEBH 4T 22.68 g/ kg+d)
CRHS T 2 AR SERAGR ) e =LAl TSl
EHGIRH IR, 1K/, HE8425 4 .
1.3 BEOHE

ARJ5 4 Ji, FRERBUAE, RERA BRI,
BT AMMSRG B, BEN. RA/NSYE
FEACRICEL S UK A S U e, 2B I 4 3 0,
BOE-PME Al 22 %= &7 5K K42 (left ventricular end—
diastolic dimension, LVEDd ). 72 & W 45 K & (left
ventricular end—systolic dimension, LVESd ), 7% & Ifi.
5% (left ventricular ejection fraction, LVEF ). IEE
Eh4E5 % (fractional shortening, FS Do
1.4 MRz HFER

OIIRERINSE R, B R A M SUE Bk,
A PE-50 R O J& 4, %45 PowerLab 45 73 # 4b 2
25, IEFFYElkE (mean arterial pressure, MAP ),
E— Al AR, LA S ETHR KRR (+dp/
du,, ) FIZE %5 T B R A (—dp/dt,,, ). 218U
e 3 0, BOFRIME .
1.5 OAEEER

W R BRETME I FAALSE NS, RO E, TBOATIR
AT K T, FEVR IR, TSIk TS S
W, EOHEMOE, BOEETEA 2% Bk
MRS R E , VI, #OEE TREIRM . A 2%
TTC BERZE MR AR E/ MR IE R 30 min, BEIAESE
XK E A, AT A FEC LT R (area of necrosis,
AN ) 5 B LA N M AERIAE X 5 sk i X T AR (area
at risk, AAR ) WK FOFIfELLEAZ M A E A XS 5 1F
WX, BRONEHSUE T 4% ZRHEE, RH]
Sigma Scan FAFITIAAFE X AR, AHAEE FEILL AN/
AAR FR . BAUEERIE 3 0, BOFRIME.
1.6 FRAKRERALIE
Lol ARAGRSE BURRELOIES, L BRI G
E, FHILETHEY2 ~ 3mm, BT 4% ZRPBERE
WP S ~ 7do SRIGAEBERKIERE W, /9IE
60% . 75% F1 90% [ LB A 30 min, SRJ51E
100% B T PRI 10 min, J57E 100% LBE T PR
20 mino RIS, SRAFE
1.62 HE & BOIHS @I, H4W0 R

- 10 -
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(3 ~ 4 pm), 17 HE Yo, B 50K AL B,
K 100% . 90% . 75%  BEREBELAK, T INIR AR
Pt Smin, P03 s, W0 1% R LML, WhYE,
TN 0.5% LT Y e 8 3 min, Pk, SR 75%.
90% . 100% LMK, IS TTME , A s
Fo BTGE A T,

1.63 Sl =k B EaEE, YUl
(3 ~ 4 wm), XA TUNEL ¥, $2I75] & it i 50k
e Bk Y) F FAEMIAE X IR B HLIE£E 10 4> R fis
BEOET ( x40), THECRPEY M LG, L (%) 3%
R T-H8 8L apoptosis index, Al ), ERZHEHEN = 3 1K,
BOE3ME

1.7 Western blotting il & B &%

O FHRE . REEFLL T AL LI 2
100 mg, AIAFE PBS, VEUE 3 WK 5 #HL TS,
A1 ml B E AR, VKIS 30 min, 210 5 B,
BV 5 SR BCA 25 e 350 & B W] B kAT T
— A, QB AR - A SDS _FARZE iR FE iR
51, BT 95C/KIEH 10 min, fHEFASYE, o4, &
T 220CIKEE L HAFIE 45 . @) Western blotting : s
10% 1) SDS- RPN IERE BER FBLIK, 4> B8 % 3
Rm WG PVDF ) L. ¥ PVDF RBABERR T,
FIRAHA 1 h, B PVDF, SRFH TBST #hisk 3 %, 43
HIINA GRP-78., PERK, p-PERK . elF2a . p—elF2 « |
ATF4 FiLdk (1 @ 500 FiBE ) S5 M T2 AH G 8 FT i
Bel-2, Bax. Caspase-3. Cytochrome C (1 : 1000 Ffi
), BT 4CHIK Bt R TBST #hik 3 %, il
AZYL, 37°CHFE 1h, R TBST w3 ¥k 5 HGE
1) ECL iR 5% 5 min, SR FHEERE UG 1 R G050 HT
BEROCRE FE(E . LA L 3 K, BOF4MAE.

1.8 Sit=EFHE
BAE MR SPSS 19.0 Ge it iR L

Y« b2 (xxs) 3R, HLBCRIMR R 225
M, B2 LR T SNK—q #56:, W IA] LR
H ¢ #6556, P <0.05 HEFASGITFE X,

2 #HR

21 HEFEERS

T RREE . BRAEJ R SLL ARG 24 h )
FET- 15 2, KRG 24 h AR 72.73%. 1BFARKE
FETS 1 H, MIREIET: 14 1, HIAZRT, BTFARH
A 14 HRE, MI A QZ 445 13 HRR. 425,
QZ 4. 725 P B AT AR R ERICSET, T ML 41
FARIFH 10 KM 16 K&FET- 1 H,
2.2 KR Ml FUOBESEMFITheET{L
220 RBCFHEFN AT 4, SARE LVED,
LVESd, LVEF, FSIKG¥-LHu#e, RS ER T 2Z500r,
LS G X (P<0.05), 525 (A% B4R T
ARYKFEE, MT4IRE LVEF fil FS &I (P <0.05),
ifif LVEDd, LVESd 34/l (P <0.05), 2% RiEEARH (P <
0.05) ; H/&5 MIAURRILEE, QZ 41K F LVEF #1 FS
7R P <0.05 ), 1M LVEDA Fil LVESd Y4 P <0.05 ),
LR 1A 1,
222 diREh A FiEAE RIE 4 8L SRR +dp/dt,,,
M —dp/dt,,, tbES, RAREZRE T 2000, ZRa50t
27 (P <0.05 ), 525 FIXHRA AR F R4 R R L,
MI ZH KB +dp/dt,, £ —dp/dt,, EXHEREE (P <0.05 ),
BJ25 MI KR EEH, QZ 21K +dp/dt,,, F1 —dp/d,,,,
S HETHE (P <0.05), W 2.
223 MuieEkE R4, SAXMBAHAART
ALK FRICHEIX I, MI 2K B AE I il (76,85 +
12.36) %, QZ HREHFLIERN (28.13 +£10.06) %,
QZ AR FHIFETLRE/D T ML KR, ZRA%RIEE

1 SAKRBOERER  (xxs)
285 n LVEDd/mm LVESd/mm LVEF/% FS/%
25 FIXF IR 15 7.51 £0.44 3.54+0.32 83.36 = 1.37 53.92 + 1.45
RFARLA 14 7.49+0.50 351028 84.05+1.72 54.43 +1.80
MI 21 11 10.35£0.79"% 9.06 +0.65"7 30.75 +8.58 "% 1578 £8.69"
0z 4 13 8.76 +0.71"%” 7.12+058"%7 67.86 + 10.93 %7 38.54 + 11.56"%7
FAH 59.950 436.631 163.528 80.681
P 0.000 0.000 0.000 0.000

H: O AR BA LR, P<0.05; Q5EFARALLE, P<0.05; @5 MI4ALLE:, P<0.05,
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25 X IR BFARH

& 1

®2 BHEKXKRMENFHEIRLER

( mmHg/s, X+s)

205 n +dp/dt,,. —dp/dt,,,
ZEEXMA 15 3735.44 + 474.58 -3037.51 +379.45
BFARLH 14 3811.86 +512.79 -3 126.62 + 400.53
MI 21 11 1640.75+384.80"%  —1258.06+297.35"%
Qz 4 13 302326+43586""" -2485.13 +447.39"*"
F{4 57.761 58.884

P1E 0.000 0.000

T Q5 EAXRA R, P<0.05; QS5EFARALRE, P<
0.05; @5 MI4LE:, P<0.05,

X (+=10.652, P =0.000 ).

224 WSULLLATH LM T SR BUONE,
25 P FRAL AR F AR AR BRI LA T AR BRSO
AL IER/NES, Bt e, #vmrE R
Ifo 525 F IR AR FAR R B AL, MT AR R
WU ZUR LA LTRSS KA
DY R, BEELLE ; SRS, 54h, QZ 4
TR RO AR H B G 100, B I T AR AL A TR A s
HJE 5 MEAR B A5 O3S o TR ARAEXT L
MR AT DL 2,

2 HE Yo, J6Be F R Il as (0 iR 4L A
FARALONAN R 22557 Bwm s, Tk, 5
TEOL, OIEFEHE R %, AR, BESOILE T L,
TCARAEAMPIRE o MT 20 0] ULOLEF 4 ik HESI 2L,
FERERIMIAL . WA R, MIREAS, AR RIE
YUMLIZIE T QZ LA FRO LZE 20 B SRt i B LT 4
Jiff | SERE AR BRIRE IR O, (FUR A MI 408 . DA 2.
225 SIUALRARMLEM TN BB E
FESEFA I O WU A 2 B, 5728 o IR AR
AR, ML QZ 4 MI A i XA B B L K
FEARTE . WL22Wrsdisfe, Lopiiknoimik . =iufe, 2
RARIE IR TS . T QZ AR WAL, SRR
K, EHE5FEEARIE R, kiRl W, JfRE L3I
RAAHERR AL 2 4 . UK 3.

BHEBHOHE

2.3 KROAEMETIER

231 BAKFKIFERARSHIAIFL  HHKHIF
FEFEDC L AL AL, SRR ZR T 220001, 2505
TH2EE N (P<0.05), 525 X A MERFRA AL,
MI ZH K SRARRESE X AL AT #5555 (P <0.05 ). QZ 41K
SARREZE XL AT AR T MI 4R (P <0.05 ). L3 3.
232  BMKR Caspase—3. Bax. B2 & & &L H N
LUK B Caspase-3. Bax, Bel-2 f5HZRIA T HEE, K
MR 200, Z5A5TFEX (P<0.05), %
FX B A B AR R O HLALZT Bel-2, Caspase-3.,
Bax & IRk L, ZRTGIH2=E L (P >0.05),
a2\ x AR R F AR R, MI4AR DA
Caspase-3. Bax & [FIFRILET 5, 1 Bel-2 FEHKIA
L (P <0.05). 5 MIAKRILE, QZ 4l kFLo
WZH 4T Caspase-3. Bax £ H &k HEfFK, Bel-2 FEH
FhEFHE (P<0.05), WL 3 FIA 4,

24  KEBRONMALRRNEMEH PERK-elF2a &
SEEHEXEARIEER

241 BLKFSHLLLR GRP7S &8 R AN 4
KB GRP78 FEHFRIA R WAL, RN ZE T 25047,
LREGHE L (P <0.05), 525 (A%t AT
R LEE, MIAKFODIHE GRP78 I F A E T
= (P <0.05), 5 MIAKRRILE, QZ KON
41 GRP78 AR FFAL (P <0.05), W& 4 FEl 5,
242 ALK RSPLLL PERK, elF20a & @ £k &
BRI ALK FH RO NILLZ PERK fl elF2 o 2
FIFRBEEAR B, RAREZR T 225001, 27148
P22 (P >0.05), {H p-PERK Fll p—elF2 a0 5 [ 5%
RERAGFE Y (P <0.05), 5250 AR
FARALLE:, MIAHKROIAEL! p-PERK 1 p-elF2
FEAFRBEFE (P<005), 5 M4 RRE, Q24
KL WLZH 2 p-PERK Hl p—elF2 o 75 1 76 35 1 PR AIX
(P<0.05), W34 FE 5,
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BFARL MI 41

RFALH MI 21 0z 4

A SHKRBOIIEALLE 5 B« BAODIRHSEYIE (HE 4240 ) 5 C . DAHZUSHYI A (HE x 200 ),
B2 HBAXROMALNFELEN

75 AN R 2 BFARA MI 2H
B3 fHAXBRONMAREBRLEHE ( x20000)

®3 FHARROMABMATER (xxs)

215 n Al/% Caspase—3 Bel-2 Bax
23 IV R 15 7.84+3.19 0.65+0.15 1.28 +0.17 0.52+0.12
fFARA 14 9.55+4.32 0.67 £0.12 121+0.18 0.49+0.11
MI 21 11 4935 +14.67" 1.36 £0.34" 1.10£0.28" 0.72+ 023"
0z #H 13 23.96 +11.78"*7 0.89+0.28"%" 1.26 £0.12"% 0.56 £ 0.09"*
FAd 56.041 26.691 7.593 80.681
PH 0.000 0.000 0.000 0.000

W O AR RALE, P<0.05; Q5BFARALLE, P<0.05; @5 MI4ALLE, P<0.05,
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29 &

1 2 3 4 243 BWMKF G ATF4 B F ik EN K8

Caspase—3 e e GED A ) KEATF4 8 IR LA, SRR 3= 5 25041,

Bax (g W D S 200 L RAGIFIE L (P <0.05), 575 P16 BRI T

R ————E ¥ 117 ST P PP IR Joe e e
carpH N T . 6o

L: ZSEXTHRYL; 2. TR 3: MI4; 4: QZ 41,

B4 RKAOCNARBATER

(P<0.05), 5 MIAKXREE, QZ H KB LILHH
ATF4 AR (P<0.05), W 4 FK 5,

x4 KAKR GRP78. p-PERK. PERK. p-elF2a. elF2a ., ATF4 EARZEMLEE (xzs)

20531 n GRP78 p-PERK PERK p—elF2 elF2 o ATF4

25 X AR 15 0.75 +0.09 0.36 +0.09 1.26 +0.17 0.28 +0.07 0.77 £0.12 0.52 +0.09
BFAR 14 0.74+0.12 0.37+0.10 1.28 +0.20 0.27 +0.04 0.72+0.10 0.50+0.12
MI ZH 11 1.51+0.28"" 0.56+0.15" 1.24£0.18 0.47 +0.06"” 0.77 £ 0.15 1.05+0.16"%
0z #H 13 113021 04420.10"%" 1.21+0.18 0.35+0.05" 0.76 +0.06 0.63 £0.15"*
F1H 50.249 8.582 0.361 32.357 0.633 46.110
P1E 0.000 0.000 0.783 0.000 0.596 0.000

. O AR IRA AL, P<0.05 ; Q5RFARALLE, P<0.05 ; @5 MIT4HE, P <0.05,

1 2 3 4

CRPTS e s D >

p-PERK - S S S 140 kD
PERK - e <o e
elF20  w— — — —
p-elf2 o i— G —
ATEA w— — i w—
GAPDH o e S S—

109 kD
32kD
45 kD
50 kD
36 kD

1 H éFlXtTﬁﬁéﬂ H 2 H @%?*Zﬂ H 3 H Mlgﬂ H 4 H QZ éﬂo

5 &BAHRREMME PERK-elF2 « E51EE
HEXEHNRIEKTE

3 itk

O ZE H M S M & R SRy o0 7 568 U 1) JE 7 5 B ot
P MI RO R M 8 12 00 . b i R 2
AR, by R ARSI REE M. IR 2 R A
B DX BB SR IR R I, A S DX s B0 ILAES
J2. DEY RO IIRERA, R REBOEMEgE
FEERE Y, EFRE, MO ERR A LR N
30% ~ 50%", kAL LICK, B FEFIGIT IR
TR R K, KICHEAR MI HR RT3, (H 2
T MI g JE AL WUAEE 5 0 = A B B
Ut QiR sl is M J5 0= A, FRARO Sl

RAF, — RO I S R AR A R (R

MI 5 0 %8 35 R4 7 48 M KT 5005 38 fh A 4% 0 L
g TOb SR LN i NI o e 87 AN 1, 9
REVUBAE ", AT, EH 2L K A
ARSI S O LB MM IRAE , 38 s R4l
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