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Mechanism of calpain 2 and its inhibitor calpastatin in the apoptosis of

hepatic cells during liver fibrosis
Xie Rujia,Han Bing,Yang Ting,Zou He ,Yang Qin
(Department of Pathophisiology , Guiyang Medical College)

[ Abstract]Objective : To observe the changes in expressions of calpain2 and its inhibitor calpastatin cluring liver fibrosis and to
explore their effects on apoptosis of hepatic cells. Methods :Forty male Wistar rats were randomly divided into four groups (4 weeks
normal control group,8 weeks normal control group,4 weeks liver fibrosis group and 8 weeks liver fibrosis group),each group in-
cluded 10 rats. Groups were induced by hypodermic injection of 40% CCl, every 3 d for 4 weeks and 8 weeks respectively,the dosage
of CCl, is 0.3 ml/100 g body weight. Apoptosis of hepatic cells was detected by TUNEL. Additionally, protein expressions of calpain
2, calpastatin and activated caspase 3 were determined by immunohistochemistry and Western blot and mRNA expressions of cal-
pain2 and calpastatin were determined by real-time PCR. Results : Results of immunohistochemistry and Western blot revealed that
there was no difference in expressions of calpain 2 and calpastatin protein between 4 weeks fibrosis group and normal control group
(P>0.05). In 8 weeks fibrosis group, expressions of calpain2 were increased obviously and expressions of calpastatin were decreased
with the increase of liver fibrosis degree. Additionally,real-time PCR results revealed that expressions of calpain2 mRNA in 4 weeks
and 8 weeks fibrosis groups were elevated compared with those in normal control group (P<0.01),while expressions of calpastatin
mRNA were decreased in 8 weeks fibrosis group(P<0.01). Expressions of activated caspase3 protein in 4 weeks and 8 weeks fibrosis
groups were increased compared with those in normal control group and the number of apoptotic cells were also elevated in fibrosis
groups than in normal control group (P<0.01). Conclusion ;Calpain2 and calpastatin may play important roles in the process of liver
fibrosis. Their effects on fibrosis might be exerted through promoting the apoptosis of hepatic cells.
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RO &R N I e s e W R SR
PR T, Calpastatin SEZUH P L —HHl calpain
TEPERYEE T, BT LA calpain 585455 551
MR G AR5 Z R RS & NS AR cal-
pain P AAMHIVER, HATE NPT calpain 5P
PRI I R TS 32 AR v P 10 e o — 8 T 45
PRk 25 W e 203 5 1, 6T calpain
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1 #HRFFE

L1 S hih A A

TS HEYE Wistar KB 40 H MK (160 +20) g, 1
FI 5% BH B2 2 Bt 52598 8 4 vl (VF THIESS - SCXK - (#5)2002-
0001) ; calpain2 Z 5 FEHUIAIY [ 35 [ cell signaling technology
/N ; calpastatin 22 FEFEHTARNA A 3E [H santa cruz 23 7 ; 16 M
caspase3 2 S FEHUIRIE [ b 5t SR AE W AR A BRA A 5 I
{iF R ¥ bRic 7% (terminal deoxynucleotidyl transferase—mediated
dUTP-biotin nick end labeling, TUNEL) A& Il37%) &5 f 287U
)N FR AL S 4 AE Envision —HUR N &0 A L
FEIBH A BRA ] NI I G | a RRE  H 2 iR =
I T BB ER B B Bradford 2 (A2 IR &1
B At BB A YR A B W) 5 54 — 9 £ (polyvinyli-
dene fluoride , PVDF) i K 3 5t £k, 2% & Y (enhanced chemilu—
minescence , ECL) b2 & G55 & 04 [ 2 [E Millipore 23 7
Trizol W H 3 Invitrogen 2 Al ; 13 % S & 08 A in &k
Fermentas A ) ; SYBR Green 4 [ K& EHEY THRARAF
calpastatin, calpain2 N N2 M5 4Y) B-actin 236 ISR A4
WTEABRARRITE B 51T  B-actin: 1iF 57—
GAGAGGGAAATCGTGCGTGAC-3"; Mi# 5’ ~CATCTGCTG—
GAAGGTGGACA-3’ ;calpain2: [JiF 5’ ~-GGAAGAA GATGAA-
GATGATGAG-3"; Fiif 5°-TTGCTGA-GGTGGATGTTG-3";
calpastatin; [Jl# 5°~ACTCTCCTAAACCTATGGG-3"; Tl 5’ -
CTTCTTTTGCTTTTGCCTC-3"
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% 0.3 ml/100 g 1A 5Tt (1550 4 KT 15T 40% CCL, A9
VW, R 3 d TR 1 W SRS (] 35 4 JELRD 8 JR IR
LR T TG S AR TR 430 T A B [ (A 345
2 ER, B RO IR B A T A, g R BRUIBUARE [0 38 45 JFF Mk
FH 4% P [, AR T2 20 -80 CARTLVKFE PRAF s VR
1500 t/min #5.0> 10 min [5G4 ILTE & T-80 CIRIRIKAATRAT
1.3 ZFP =B drARagaeml o ik
1.3.1 NTHSURTARGA 4% PSR TP [E E Jn T H 21
AT F RS R HE Yoo )5 ME P 2L ERAR L
1.3.2  TUNEL kil U 20 A0 g8 T o0 ™A% 42 1]

ARGV B 7O RREE TSR T 40, LI
BRSO M NAE T4, R T ek, AT
o= (T A A58 X 100%

1.3.3 S LU H AR KT ZUH calpain2, 1P cas—
pase3 HARIL VIR H MGG KAL, 3% H,0, 4L 3, finEf
WE 53 T IS4 K B calpain2 | caspase3 2 v PR (T
YEMREE S 1:100) ,4 Cib . K HEINFEATR 156, 7E 37 CIE
F 30 min, "2 LB (diaminobenzidine , DAB) . {6, J3 A
FaE G BT B8 DL R R 2% 0i (phosphate buffered saline,
PBS) ZE iR —Bt. B FEAEALANIR 5 A~ @ A5 T
S 200 M5 e 2 108 A L A PR R ) R B, 5 L
FEIRANM 7 AR B S5 L B AR A 4= (PR An
B/ AL ) x100% .
1.3.4  Western blot K5l JHZH 41 calpain2, calpastatin , I 1
caspase3 FIRM RBUFHLS B E A T EAEE, T
I SRR N - R VIR TR EE S LUK (sodium dodecyl sulfate—
polyacrylamide gelelectrophoresis, SDS—PAGE ) H, ik 43 & 25 [
J e, R A1 e e B 2 I AR 1 By TR F)) PYDF I
b R SEHE PVDF B Tris—Hel 2% P ( Tris—HCL
buffer solution, TBS)PEH 1 YK (5 min/IK ), A1 5% i (5% i
FEWIR ) TE S N B 1 h, B SERUS Tris-HCl 2 iR %
W~ 35 20 (Tris—HCI buffer solution—tween 20, TBST) ¥ /i 3
(5 min/Ik ) SRJFH PVDF [R5 — iR B (calpain2 R
J£4 1:1 000, calpastatin M caspase3 [Fi B EE A 1:200)4 °C
AR U H L EJHTBST YR 3 (5 min/iK) i, PVDF i
5 HURBER(1:4 000) FEZ R NIFFA 1 h, TBST LR 3 1K (5
min/IK ), JLA ECL 62 K6 A B 4 0.5 ml, 2],
3% PVDF BJ5 2 IR VEHT 1 min, BEZH0K PVDF BR s &
AP Kodak X 28 film JE A, BCST H B35 1 min, X £k
film BT RS 2~3 min, EZWH 1.5 min, IHK BT,
1.3.5 Real-time PCR % | IF 20 £ calpain2 , calpastatin
mRNA #35  $RIBUIFAIZUE RNA JF i F7 e i, 3005 S 4
¢DNA, TR fA % 20 wl: & RNA 1 pg,5 x PCR S 4 wl,
10 mmol/LL ANTP 2 pl,10 pmol/LL Oligod (T) 1 pl,RNase In—
hibitor 1 wl, MMLV K% 5% 1 l, DEPC H,0 #MERFL, &
¥ 264425 °C10 min,48 °C 60 min,95 °C 5 min, Real-time
PCR RIARZEN 25 pl. RFGSE™4) 2 wl, 10 pmol/L | | F
W54 1.0 wl,2 x SYBR Green [ 12.5 pl,DEPC H,0 #h /&
AR, RRIZAE R 50 °C 2 min, 95 °C 10 min, 95 °C 15 5,60 C
1 min, )5 2 P EIL 40 MEH, DVEBIFRAHL B YA
BE S NS R BOAEERA (Cu ) 19 L AEAE i Am AR ) 3L A
FEIRAHXSEIE
14 witFas

THE ORISR + B2 (v 25) 37, T SPSS SEit4k
7 (13.0 bR BEATLH 18] J5 22 73, P LR LSD— i, 46
KM @=0.05,
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WA BFET Ak 4 JE 4R SUTF 4 A G e A5 BH & T 03B 43
ZMREAE A XA DL AR AR s s UG A IR AR AL 8
JEL ALK SR 40 6 A i B 7 7 S A B N A K 2T A 45 4

AU A N SERIREIR | AT DB N B 45 20 K BRUFF I
S BEA U LR 1,
2.2 TUNEL i I 20 42 o i 2w B0 =+ oL

TUNEL 7EAG AR 8 725 5 R, 1% 4 8 .8 Jil4l

KA /D RPN K AR PR T 5 WP 2R 44k 4 7 8
JEVAR K BRUFFAL 2L JF A R T A 550 S 8 o, 510 o R
20 AR 2 A BT F T L(P<0.01) o, 420K BT i T s
B 1 H 2,

F1 ®EHAWK TUNEL EeNKRFHESRH calpain2, &
caspase3 & MBFHAMATIER (x £5,n=5)
Tab.1 Expressions of calpain2,activated caspase3 protein and
apoptosis of hepatic cells in liver tissues detected
by immunohistochemistry and TUNEL ( x +s,n=5 )

2 5] calpain2 (% )  caspase3 (%) T35 (%)
1EH 4 J4H 8.28 +0.53 8.50 £ 1.75 222£0.18
L% 8 JA4 9.88 +1.59 8.18 +1.68 2.64 +0.32
JFEr4Efe 4 R4 1116+ 1.45 18.76 + 3.54° 11.24 +0.86°
JFEr4ifl 8 J4H 23.10 £3.77% 2546 +4.77  10.84 +0.36
FAY 47.94 34.31 494.84
P 0.000 0.000 0.000

1 ca, SHINI I IE R ZHAH L, P<0.01;b, SIFET4EAL 4 4L, P<0.01

23 SEALAFEHARENATLLE T calpain2, FHE caspase3
KO RBHL

By AU PP O R IEH 4 J8 (8 JAIZH R RUITZHEL
calpain2 &Pk caspase3 R ILER D (R E X G D=
FIB IR AL 4 FAE R UL Z calpain2 2354 B
I BSR4 JAA R R IS R (P>0.05) , T AT

A.Eﬁs J*—Jéﬁ B, ftm 8 il

PLNFIEYE caspase3 1935 WL IE 5 4 JE 418 3% i (P<
0.01) ; JF£F 44k 8 JiuT, JFZHZH calpain2, 1 caspase3 1)
IR B () 1 2 I 3G 22 (P<0.01) . KEUITZHE
calpain2 %M caspase3 BHPE R A 22007 T T 4t M 44 it 53
W, AR FIFHLF calpain2, 1§ caspase3 R IA
IR 1,

2.4  Western blot #- M AT 4142 ¥ calpain2, calpastatin & & 4
caspase3 B8Rk

Western blot Z5 /R, IEH JFHZUNA calpain2 FE
caspase3 [k (HEB /D | A I IEHFHANBA —
FE Y calpastatin 263K ; JFEF4EAL 4 JEIT , R EUFALEUH cal-
pain2 5 calpastatin FFIE5IEH 4 A LR 22 R 51T
=X (P>0.05), M caspase3 BYZE5 U I L3810 (P<0.01)
B4tk 8 Ejﬁﬂ‘,)ﬂ:éﬂg/‘_{ calpain2 HINEPE caspase3 HES
IR IR 8 LI B3 £ (P<0.01), 1Mij calpastatin #9234
MBI (P<0.05) o 25 EH R BRUITFZHZT calpain2 | calpastatin
S PE caspase3 # R TENL I 2 & 3,

% 2 Western blot #ifll kK FREFHLAH calpain2, calpastatin
R i& M caspase3 FiAEM (x +s,n=3)
Tab.2 Expressions of calpain2,calpastatin and activated
caspase3 in liver tissues detected by Western blot ( x +s,n=3 )

calpain2/ calpastatin/ caspase3/
450 i } )
B-actin B-actin B-actin
1EH 4 JH4 0.50 £0.18 0.50£0.16 0.16 + 0.02
1EH 8 A 0.59 +0.21 0.53+0.23 0.22 +0.02
JFerdefe 4 4 0.57£0.19 0.52+0.21 0.38 +0.03"
Frerdefl 8 4L 126020 0.17+0.07  0.43 +0.03°
FAE 9.74 2.79 78.15
P 0.005 0.041 0.000

W ca, SHRN O IE R ZHAR L, P<OO1;b, SFETF4EqL 4 JRZHAR L, P<001;
e, SRR IE F 4 FE, P<0.05;d, S5 ITFEF4E1L 4 FZHAH L, P<0.05

"D FEFAL AL

c HT—QTQMC 4J*Jéﬁ

1 HEABERSEHKRFEAAREZHE(400x )
Fig.1 Pathological changes of rat liver tissues in all groups detected by HE staining ( 400 x )

AL IEH 4 J84 B. 1E% 8 Ji4l

C. T 4efl 4J8 4 D. AT 4l 8 Fi4

ik BRI T AN A 1A%
2 TUNEL #RREAXRFMAAETIER(400x )
Fig.2 Apoptosis of rat hepatic cells in all groups detected by TUNEL ( 400 x )
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AL IEH 4 2 ;B IEH 8 JHlZH; C. HFETHEAL 4 A2 D. HTFET 44k 8 Ji4H

3 Western blot B R &4HARBIFLALR calpain2.calpastatin X i& 4 caspase3 BIFi%
Fig.3 Expressions of calpain2,calpastatin and activated caspase3 in liver tissues detected by Western blot

2.5 Real-time PCR # AF 4827 calpain2 calpastatin mRNA
FEM I
Real—time PCR Z52R Wb/, IFET4EAL 4 i 8 JA 2R RUIF

A2 calpain2 mRNA [ 2T HEAH I 1) 1E 5 65 BT BH I 384
o, 285 A GETH A L (P<0.01) 5 S R A IE 3 %) R4 1L
BT 4Efl 4 R B calpastatin mRNA (13834
ToH Bk /> (P>0.05) , i AF£F 44k 8 JEl i, K U 4141
calpastatin mRNA P23k I B8 25 R R (P<0.01), 25 4R BT
ZHEU calpain2 | calpastatin mRNA FikF o WLE 3,

% 3 Real-time PCR #:illl X FRAFZHZH calpain2, calpastatin

MRNA RiXER (x +5,n=4)

Tab.3 Expressions of calpain2 and calpastatin mRNA in liver
tissues detected by real-time PCR( x +s,n=4)

215 calpain2 calpastatin
1B 4 84 93.97 + 34.73 111.87 +37.62
IEH 8 JH4 82.94 +26.58 106.96 + 18.44

FFer4idt 4 JHZH 173.63 + 28.60" 87.36 + 10.46
JFer4idt 8 JHZH 167.93 + 50.39" 42.80 + 10.22*
FH 6.93 8.04
P 0.006 0.003

1 a, AN T F AL, P<0.01;b, 5 FET4Eqk 4 JEIZHAR 1L, P<0.01
3 #

Calpain J& T2 JDt 2R £ 11 7K ffe I 2 7 il A
Z— 184Nk, C A TEFLh Wy 4 i N e Jm
T 14 il calpain ZZRAE G, HFT, A9 Z 102
calpainl Fll calpain2,3X 2 ™[\ T.F§AVE IR P S AC
AR, (E 2 R I f i G PR TG Y Ca? e BEANIR]
T Ut B SRR B Ca T 0. | T e i 2
JREIRHCPE Ca® A BEFATE, 1 TN Ca? R 5h
TEREE IR AKELLR , BIF A calpain2 7] BEAE SR HL1E
A BERET . Calpain AUVEHISZ B IR PR AT
il 5 calpastatin A9YE T, BF5Y LB calpastatin ] 38
T C R 1.4 G5H45 5 calpain, T ]
TP [ R B3 P S o HOARP A ) B R P74 5 Ca
I A R calpain OTEHER, HATHIBFTE R
B, calpain—calpastatin & [ i 5 G0 1) 5 -5 4 i 04
T Z A H VIR AR, A/ Nl HL-1 O LA &
HRAFSY TNF—o 755 B9 40 08 10 & B, calpain 7]
PSR A AL T N BT RY caspasel12 {5 4b I cas—

pasel2 A — 2L 30E T IR caspase3, AT
AP T-0 KA, calpain I caspase3 J& , i 74
caspase3 JKff# calpain BIRFFPENNHIY) calpastatin, JZ
TERIEHN calpain & E , T AR 40 MO I T2 1) A A1
R, 2B calpain—calpastatin 75 FH i R 455 cas—
pase FIEZ BB XS AR, 76— iR B K 1)
VERIS B BOBMEAEER | TN 200 L 0 T e 2

MG LI, - 4EAL 4 JEIT calpain2 2 cal-
pastatin [JFIE51EH 4 4 T &1L ; (HE
H I 4etbri it g | B H£F 44k 8 JEIRT, calpain2 7E
SRR R A WS 5 T calpastatin e
e S PNE Y S RTE SN IIRTE 2/ U ] W N
BRI TGP caspase3 £ A 26 38 7F - £F
HeAb 4 8 JAIH AR H W] R IEn, [R) 27 44k
KU AR M 08 T a0 20 H W B 21 ey
EIRWE T 5 R R ,calpain2 R IR e Y
T e db B b A T 0y & R AL AT e
5 calpain2 S5 RF 58 S T AT | 1 caspasel2,
It — S R U0 caspase3, IS |40 ALY
FTA K, BT getbid fi b JUHOE 4T 41k 8
JEI} calpastatin [ 5235 3 0 /0 | 45T X calpain2
T PR A VR IRt 5, DRt AT A — 20 o 4
TR

2 % X M
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