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Abstract

BACKGROUND: Calreticulin regulates many physiological and pathophysiological processes in vivo, such as cell
apoptosis, stress and cardiovascular inflammatory response.

OBJECTIVE: To analyze the expression and application of calreticulin in ischemia-reperfusion injury.

METHODS: An online search of PubMed and CNKI databases was performed for relevant articles published from 1996 to
2010. Articles on the structure and function of calreticulin, the role of calreticulin in autoimmunization and cardiac
development, the expression change of calreticulin in the ischemia-reperfusion process were included. On that basis, the
expression changes of calreticulin in oxidative stress and ischemia-reperfusion injury were observed by experiment.

RESULTS AND CONCLUSION: Calreticulin plays an important role in the genesis, development and pathological
changes of hearts by assisting protein folding correctly, maintaining the intracellular Ca®* homeostasis as well as involving
in the regulation of apoptosis, adhesion and the expression of steroid sensitive genes. Calreticulin expression in
myocardial ischemia-reperfusion injury was detected by enzyme-linked immunosorbent assay, immunohistochemistry and
RT-PCR using myocardial ischemia-reperfusion injury model in rats. The results indicate that calreticulin expression is
increased after myocardial ischemia-reperfusion injury, and then the apoptosis signal pathway in endoplasmic reticulum is
activated, leading to cell injury and aggravate the myocardial injury.

Li LY, Tian YF, Yuan Y, Wang J, Zhang BR, Wang X. Expression and application of calreticulin in the construction of
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1 HERFTE

1.1 #AEFRE EEHE L 1996/2010
PubMed #k3 & & F B 40 W 5048 JF F A&
WA O CBREHT, R KkIEA
“calreticulin”, #%& L#kZ %t 95 5.
1.2 WHASHERIRHE
MNFREE: OXFEANEEESEBERNEE
M. DRAE AT IR SIELFH ek
J B b A Rt A2 P R AW TE F @
R EMAR. QR —ARE T B K A K
BRI E ER R I E.
HERHROE: A MR
1.3 BIEIEE AR 95 B LK,
Wiz AF A A B B AT G, HERBRAFR B 8
EAX KB AN EEL R 88 K, £RE
HA 4 7 BAE A FI ARG IRIE.

2 FR

21 SREANER SL@MEANETRHE
—AEME, MmN A IR TR e oAk %
A, GFEmuk. LA EIKE FETIR. @ik
EHh, BOLSRGHTE. AR KAE. 45
MEORNTR Y 286 Ca’ssbnrTik
18, BAPE@mERES. BamemSts
MEAER, EAMKASRNESEART @
JORAT . k. S KIER S % A AR
Fagk B A BT AL 0 T 4.
AEREGAESIERLE . SR K. Si
Bz fad g A R FEAR T OERA g
ARG B R L P 2 — Y 82 5 45 W
F it RO 0y AE I SR B i, Ca®t
HARY, 1, 4, 5 - ZBBRILEE/NS69 A
SRR Ca™ R TN RAREI 5, mit ik ik sr
Ca®*#hn, HA5M & @it 5 MUK R/ A f
M Ca?*-ATPase #) N-#& 445 %, Fra MR

M Egok Ca?t, #AF Ca? g, Hra i
45 B G A mit “Ca’ g R,
mMIASFEE R BRASIEL BN ERR £,
A AT mIeAsFE A 0 £ 2 T mn B - LR
W, 455 R L P 6945405 a AL F AT
¥ AR ERAER . SR G ET SRR RS
Kok, BSIEL R idfeF AREFTEN. &E
RiEAE, 2k A BN &G AR R KR% T
iR, 45N EGXA 5 CIEL L. L F FrX
WA TRERRTLTHRAL CELF L
2T 45 W& G 7T il T 4 RS AR S 5 ik
BT SRR A e K F A2,
22 SBREANKE BFRLIN,HFEREG
U048 4 B L gt A e o (B ARG P AT
FEER, DRMEEE MING mfeid kX
SR EATHAANRRN Ca® 48, iz —
FALRFES @A, Ihara SYFR4T
W& & id Rkt F 2402 T SERCA2a 49
R, RIAE HO, HL T, i RA4EM &G
% H9c2 m . SERCA2a & M f= &k 411k
BCaZt BB 4], RTiLR A4S K G KA
AA R AT i) SER2CA2a 9 k& A=l
fig, B3t Bk m AR AL A AL BAL R ISR .
45 W B8 RS IUILE R 2 E09 iR Ca™
oG, Eiumiaaibt TR, BAER
BAREASE A TR, BN EEG ZE20%4 T
SRt mit e, JERE R S IEAS M &8 Aok Eif.
Az T Lgmia s e9A% Bl 2L, FHER LRI R
W45 ATP Bk & K-F T, mESEARAL
T, RTSHILLLR A4S & G o) LS E3
AT hEiR it ¥k SERCA W& M Ikie ks
LA LE 8. FFRRIL, SHURILHT 24 h i
ATHREAFLEH X RAAESIAELE 14 d =
28 d 45 W& & £k Z A ahK-F, mIvht45 M
B & R AA S AR S 48 AT YE T AL A B
A& T ) B I8] 245 W) & @ 1K R L a9 4k A TR AL 22
4R, PSR S HRAS B G 4 B R A e
ARG SIUER G| Aa SR T, LR
WLgmfit, HPC 24 h J& k45 W & & & k38 hm,
TR ARG b bt B I P B | AL 4G 8 WL gm A
T, SHURILHT 24 h BHATH  FRAL 32 64 K RAR.
ALK S UL LAS P &6 Rk B, 5AR5E
BROHREEAKX, SRABRERIK, &
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TR B 6 RS Uk - 3 F 249 4R 2 B T,

TR F2AE A N BRI IS, VTR AR S dn B £ AT
SUEBARARG . AT TRAL 28 1T T R4S R G R AR,
2R K RS ILamiesh b A ARG . FFRAR RS AT
T, SD KR Shbed FiEEHEASEMEGRETES
+dp/dtmay 2 748, 5 cTnT. MDA ZEA8£, 4257
45 W& G i G R AT i A S o B 240G, HLT AeAL
B Ao BRI LA 45 M B G iR GA, TR
FEEFGRFR R, $8 Ca BT £8r, stmsiE R
WA TAZT1842, HFmiedits, e SPuiis.

23 SREENKRNGE

BEEX e S R MR IR (ELISA): M4k -8 ELISA M| E
FPEONASE, GRS T, BRI
CE., T4 RE B IEHPIR 2% 5 mL, 3000 r/min,
%310 min, A& LRI A F 29 1 mL & T Eppdorf
B PR, M EATART 45 R E G KT,

ELISA Ml #AE 12, 2 B 571 Kb 2405 % A
BARZ —, C IRV BAE RN EARAF KA L
Mk, BEH. k. Bé. e BRATHRESA
T, EPEFT—ATHRRER Y, HAYrmn T egsE
R, HHAr ARG R IR XA 69 S mFfagdR,
TR o E AT ] 6935 . SRR R AR A 5 R R A 6 —
ZI|FIRL, A THAT Siess R ARK R0, RA
B o, T Xk B & A GARIE R34 R A AT SE b,

RIGERN S F Ik 4 R 38 A0 F R AL ATIT
TR ER (KrE. B £BBT. AxE) B
&k TR I LR (B AR G ), AT H AT
. THUARZ TR,

FARABRACELEILIHLT F 89S ILLLL, Ko
10 mmx7 mmx3 mm, % 200 mg, 4 ¥ KAk,
AR E, B2 100 mg FEAE ., FALGH 324k,
MR BE S um, B RATRBEALIFLEE,

Vb A SR A PA FAT A B o 2 R ARAR 4 4%
PHFES, BB RART 24 h, BLKAKARAR 4
CEEF4E, AL B K LB, AR HEQ A
¥, TRV IR, RAFmILRTY, Bk CERAR
B M| Ry e SR, AR REAHAF K,
FAAEFER Lh AR, =FFRAniB RS K 51t
LEIREAE, RHH . TR TRES TR URIE AL
T ik, FRAE IR A AR e B SR B M 4% Rt
T, R R BATROR Y SRS A, B AR
pH 1A 6.0 $9ATRBRZ P iR, #H pH (AT 4 -FELALR
PR o A& FIR AL F L b %8 pH 4B A 20V
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FEFMLEE, ZIAAZRA pH A 7.4 49 PBS #
ATk, RERFTFTRE7T. DEAS TS, 664
BB R A . TR RS LR ) BT S AT
KT PO AT BE, AR T 4 R EFME. R R
M5 04 SR 2 RVAKR AL AT, RBALAK, £ LA,

RT-PCR: RT-PCR 23 RNA #) R4 & (RT)#F=
cDNA #)38&-Bbk X R (PCR)AE4E A, AR R AL
HRA&E) 5z, TN R R AL KFE.

RT-PCR M F ik & S UL LU45 & & o8 . ¥
P8 Trizol X7 &5 4RIE RNA &, A RT-PCR &
F| B4t F A% cDNA % —4%, AR RT-PCR XA &
BLEA AT RAE R AL, BitAT PCR ¥73%, ¥ 3844+
94 °C 20 min, 58 C 20 min, 72 °‘C 20 min & 32 />
HE3R, 45M % ¢: cDNA PCR Z474 197 bp, L
7145 7)(5-3): GAATGG AAG CCA CGT CAAAT,
T#51 45 5](5-3): GCATAG GCC TCATCATTG
GT; GAPDH(3-#84 Hih B BLEH): cDNAPCR /=
4% 307 bp, LiF5|4551(5-3).TGA ACG GGA
AGC TCACTG G, TFi#3l#4%)(5-3"): TCC ACC
ACC CTG TTG CTG GA.

%L PCR R /&, By ¥4 10 L, 1.5%3%
REEB IR dK, B TR E, B RE R R,

MR LZIRIRE RNAZ 2 & 5/ RNA R Bt A2
o ARSI AEAKIR T Sk E3EAT, RIRFTIF69 RNA &
S B E-80 CrAMBMARAFIRA. & RNA #4
JEFn T AN X % 3| )5 & 69 cDNA &R A PCR #7344,
Bk, FT3R69% RNA ZREEF, TEMIFHAZ
—EWKRE. £ RNA ¥, 55453 2K4 RNA
RRE KRG EE, RNA Baeqi5 R FHh KKy &
RA. EFEEY, BETIERINRE RNA 854975
&, XEBRKIREHATH A IR RNA B,

PCR ¥ 3% RN & B R i, B ABEEAT3) /) 3 R
1, FAETEIR N T I8 Z ) 21 ER, TR
FAMK A, BIFSE NIRRT 38 Z W 1
FIEAE S I L AW WA &, Ty 38 R £ )
ARSI RIMTE B N AT, AL T SRR
o, AiEEIRER PCR ¥ 2 87 k0 kR £
—. —RkRL, TeAEa AL 25, 28, 30, 32 A
34 NMER, YA LWRETEEGE, LR TR
FEMA RGBS 32, #hAMRIEE B AL
9% 58 7 09 AR IR AL
2.4 KEYE

SIS ENI R SM4E: R T UE 4K Wistar X R, 20 R,
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Fa ], . O IR FE D Tl 57 O ) 1 2045 b

KR E 250~300 g, MgEF, i LBHEHRKFHY
b iAE, FTIES: SCXK(E)2009-0001. FEAL
DSABF R, Bed-FAEAER A, £ 10 R,

# bt —FE ERGARE: SRR E, 10%
53339 (1 mo/kg)AT IR IS INBR /& , A8 DT iE 450
Yrd B, RATAL RS i, M3 AN =
P 18] 20 REAE B A A 6 A0 B TF R, At B A B
WU, FEdME. £% 3, 4ARME TR L aAHE
R B I, AMEF T F 4 BhE, FRABBA T 4,
BESE, 3T, 2ROFMECE, BED
KBk, EARARFYIREATE ZARA AR 415
REERESL, SHLEARN, FALE—#KEE,
5 Ao 5 —5 4540, v A AT R SR 9N B IR A
W ST EREGAHRE.

BFERA: SRADIKEAN G IR FLRE, B
B ¥, 323 100 min K-S A S-T R R, #ARER
Ao, FHISE,

SR -F ARV . IR AR A BT SR F &
o, B, #iLARTE X 40 min, 240, F
HEiE 60 min &, FAIRKIRM, ISR,

SRR BBk %, 95 R W RIS (ELISA) . %05 4L LR A5
% RT-PCR Z ik A #2405 fILLR 4245 ) & & R k.

LR Lk 1, A 1.

R PGS M SR, LA GV I B A R S A

R I MRNA R38R (1) Lhgs (X+s)
51 AR IS (ug/l) SRR KR A5 1 mRNA
fRFARAL 161.789+25.164  193.962+10.262  0.560+0.095
Sl PR 172.696+14.979°  184.887+8.3239°  0.735+0.123"
I

HHF R4, P <0.05, °P<0.01

b i~ T AL

€1 é: SR LA 285 09 2 1 BH P08 LU (e 2 S 2
, x40)

B -FEERA A FENEO ST, SILA
LAEME O R A EBRFREARKEZFARERE L
(P < 0.05), EE&TAEY, MFFAFRLERR,
204 8 R K RAT4It. SILi 45 W & & o) &
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A EAFH(IB) & . BF R A5 & 09 R L LT A 5,
BAEEFTHLT, W& ZREALRE, S
B AR R 0 EA8 B RE, REZAAEK,
Fab AR RIS, SBRFRAKEFA I EN
X (P < 0.05). BRFRAKX R CILLENEEG
MRNA &) & X FIRAK, Gk —Fi 24270 20 bR,
ERA REFAEEL(P<0.01).

3 AMEFEHE T - FHE RS 4E R
EO )RR RIGIE, X5 E N IMREBE IR G
FEBENEON S REM—, 3 KT EF A
RT-PCR k5 A #0%.

3 IhE

45 W & 6 18 T W Bh & @ B A AT & Fe Y n e A
Ca®" A mA LAY mie A, &M, KEBRHELR
R, BRBENEAE. K FARETTRIEL TR
AR, AR W & 6 4 T ik 0 TR B U
Ao B EARG T ALAULIR, AT & G it
A, HE RS I TR IR B s RAR S A Ty k.
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