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(COX2) FIXAKFHFEM, HiT calpain FERMERFHHERANG . FiE SD KRR 48 R, WA A RA., BFARA
EEEE Z WA, 1% Meller ikl fEBE R 20 RIR RMERORERL, 23] FHIBEATMHIE)T 0.5, 1, 2, 4, 8, 24 f148 h
M58 & R RAM G ROVBORIE S 2 BE (MWT) MAENGRBERERE, FAETE €N B RS RGIEMEREHEE A,
K F Western E[I3% 77 ¥ i€ calpain FiEH#E, HEUSD KR 64 R, FEHLABRFAL, ZHETM (DMSO) ¥ 5HIx A
M ALLN W74 . /5 FHRIBRTAGIEIE 0.5, 1, 2, 4, 8, 24 148 hE &K HKRRAM)E B MWT FZEM)E R HEKE
B, FEAFESE E B A AL SE BB E S R M, SR Western BB 5 351 COX2 W& BT, £R Sy RARMR
FARAML, BFZEAXRGBIBENE R MWT BERK (P<0.05), HRXEERBERM (P<0.01), HKE4, 24
148 h calpain FHEK B B3GR (P <0.01), 5 DMSO %7 % B KR H %, ALLN J& 77 20 K B il 45 AH B B 8] A0
MWT B ZEHE (P<0.05), ARBEREEBER/ (P<0.05), FHEM COX2 RXKFHB TR (P<0.01), 4
it BESEERREERERKREBEE A calpain {E{LIE3R, Calpain #PH7] ALLN 7] DI B & Z R S0 RIR R 1
PR R B R R B, I B ERERRER KBS REE M COX-2 MREKF, IR calpain IE LS5 7T fEE T
fR#EE BEK T COX2 Rk, 25 REERBHIE .
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ABSTRACT : Objective To examine the analgesic effect of calpain inhibitor ALLN on the zymosan-in-
duced paw inflammatory pain and its effect on the expression of cyclooxygenase-2 (COX-2) in the spinal dorsal
horn. Methods Forty-eight Sprague-Dawley rats were equally divided into three groups: control group, sham-

operated group, and zymosan group. According to Meller’s method, zymosan (1.25 mg) was injected intra-
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plantarly to induce paw inflammation in zymosan group ; an equal volume of PBS was administered in the sham-
operated group. Mechanical withdrawal threshold ( MWT) and maximum thickness of paw were tested or meas-
ured before and 0.5, 1, 2, 4, 8, and 24 hours after injection. All rats were killed at different occasions fol-
lowing surgery to examine calpain activity in the spinal dorsal horn with Western blot analysis. Another sixty-
four Sprague-Dawley rats were divided into three groups:; sham-operated group, zymosan-induced paw inflam-
mation with intraperitoneal dimethyl sulphoxide (DMSO) treatment group, and zymosan-induced paw inflamma-
tion with intraperitoneal calpain inhibitor ALLN treatment group. MWT and maximum thickness of paw were
tested or measured before and 0.5, 1, 2, 4, 8, and 24 hours after injection. All rats were killed at different
occasions following surgery to examine the COX-2 expression in the spinal dorsal horn with Western blot analy-
sis. Results MWT significantly decreased in the rats with zymosan-induced paw inflammation, while the max-
imum thickness of paw significantly increased, compared with control and sham-operated rats ( P <0.05). Cal-
pain in the ipsilateral spinal dorsal horn was dramatically activated after zymosan injection ( P <0.01). Intrap-
eritoneal ALLN injection significantly increased zymosan-induced MWT and decreased paw edema at the same
time points after zymosan injection compared with DMSO treatment group ( P <0.05). Meanwhile, calpain in-
hibitor ALLN treatment significantly decreased the COX-2 expression in the spinal dorsal horn compared with
DMSO treatment ( P <0.01). Conclusion Administration of calpain inhibitor ALLN is effective to attenuate
zymosan-induced paw inflammatory pain. Calpain activation may be one aspect of the signaling cascade that in-

creases the COX-2 expression in the spinal cord and contributes to mechanical hyperalgesia after peripheral in-

flammatory injury.
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Calpain 2 —RLE FIKBEMEARECE, S
SRR R, A2 Er Mz
Mgt SMNAAL R EBRAGIE S 5RE A
S P Ca®* He BEHE N, ¥ 7] BB 5|42 calpain 3§
o WEALJE /Y calpain 38 o FR il 1 2 HK @ 1E S
H5HMEATZ 25 TR ES R, SEx
R E AR SR R . AT R R,
Y Y 0 B E BR  calpain BIE LS. AT %
BTER S 20 BR R MR KRR, TP
BRI AT . RYEKIMRERE L ZEBEE M
calpain V& LIE B ; FF i@ 4 calpain #) i 5] ALLN T
PR AR, WL HARR 1 A0 BB 8 £ 31 A4
-2 (cyclooxygenase-2, COX-2) FXWEW, BT
calpain 7E R P35 T I /E RIALA] o

MR T %
SRS HELE
PORMBAIA . SD KRR 48 H, 6 Ak, 4
Pk, PR 160 ~200 go FEHLA N 3 H: WA (n=
8). RFARA (n=16, H 8 LFHIH)5 4 h 45
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BEBAMEAAR, KT 8 RIFFTEETANE
REEME REREENE) MBERZHEH (n=24,
SR THIBE 4, 24, 48 h FATEIRAT 2N E R AL
Mijs R REEN &, A~ ] s 2 4515 AL 5T 8
H) o #% Meller 21 Jr 3k, 333 76 K BUZE DG 2 RIS
BT ESTEEREZHE 1. 25 mg HiIFF BEEF 20 R R K
A, RTFARE R RAEZM G RIS T 5 [ 5%
R PBS, &4 K BU7E I AT X M 45 /5 0.5,
1,2, 4,8, 24, 48 h #HAT VBB 2 BE (me-
chanical withdrawal threshold, MWT) F1ZMllj5 & B
BRREREN &, I b3 AH R B 8] 5 A0 58 B B B
H 14T Western BB 34T, JUE calpain {E4LKF.
ALLN THisk%: SD KR 64 H, 6 J&#, i,
AE 160 ~200 g, FEHLA A3 H, BFARLH (n=
16) . RJEIESS PBS 100 wl, Hi 8 HFBFAHE
BFARFO0.5, 1, 2, 4, 8, 24, 48 h g MWT FiA
s RRREREE; /18 RTRFARE 4 h 45,
ZHE T (dimethyl sulphoxide, DMSO) ¥ 5 X} B
L (Z+V 4, n=24) BEDES 2 ml/kg BV DM-
SO (5 Z+ A HF 5 ALLN 20mg/kg fir& DMSO f {k&
BUA) , 30 min 5 2 i B A A 8 1.25 mg 3
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B, THIBRT, HIBS5 0.5, 1, 2, 4, 8,24, 48h
WsE MWT FIZEM G B & RIEE, JF0 0 THIEE
4,24, 48 h, BA-FE] S ALSE 8 H, ALLN JRY7 4
(Z+AH, n=24): BEEHNFEN 20 mgkg i
ALLN 351, 30 min J5 R IR STEERE 28 1. 25 mg
B, FHIBRT, HIBSE0.5, 1,2, 4, 8, 24, 48
h & MWT fZE0 )5 R & KEE, 00 THEE
4, 24, 48 h AL R, BABFEIHALIES H, &4
TR A R B[R] 5 A0 FE B4 R B BORE R B A
7 Western EQZE/#fr, M5 COX-2 FRikIKFo

BB ZHER ALLN E5HREH 1.25 mg BERE 2
¥% (Sigma) ¥f#T 100 wl PBS , POl £ 20T
5P . 10 mg ALLN ( Calbiochem) #f# T 1 ml {9 &
DLW DMSO H, FCffi] ALLN HE 55k, 6 HE A
10 pg/pl, -20CHRHF,

MWT U ZELZHNIE, BRRRESRE %
MR b, FAEHEHREYRKR, &R 15 min
J&, FFH T von Fray & fJill5FE X (Life Science) #%
B ERRAME RS 3. 4 BERIM KRR, S8
EJi, BERERRAME B, iIdRBENKES
BE, M EEWE3 K, BOPEERHE MWT,

ENGRERSAXEENE 7 MWT il &85
ZJE, BRRETEES, frEZ#HE, EEH
R, HAEFHERR (0 ~100 mm) & A M
JERBIREKREE (BWZEM), IR HRMEK
R

Western EliE 75 % M E R R EBE K A calpain &
fLFn COX-2 RixAF KRR HI7E R E W ] 5
ZOBERREE, Wik bStE, REUEBRFHE M. K
BRI ENM, B EEMEL, FHERE, @b,
RN B IR e B T A 2R, R i 40 ) e 26 0

. MM, BREEHHE, DOBRE L A, K EBRE
GFRFFTER) , W Y BR A0 B 865 A, 5L
B R AR AR RBEEAREEHEY A RES
Kaxh, ERBBPRSEIE (REEKBHHET)
SIRRIF IR A BUR A B O 1 4C 2K 60 min, $A
JERAFIFRRA SRR E (4C, 12000 xg) B
030 min, B EVEWR. /A -80C R, A
Bio-Rad Protein Assay Dye Reagent Concerntrate #17 &
HE®R, #@id Western BI85 ¥ 73 | 4 I spectrin o I
Fef# 7= 4] ( breakdown products, BDP) Fj & & 454k
(calpain {E{L)5 2 P # spectrin o I, A5 JUAH X 43 F
&R 145 000 Fi 150 000 19 fv B, 1 X%f i 47 1Y
I AT DAL B calpain BTG ALFRREE) K COX-2 ik K
AR b, LR fE A B BT spectrin o I $T f&  ( Milli-
pore) . % $i COX-2 L& (Santa Cruz Biotechnology,
Inc. ) M PL B-actin Fif& (Sigma), ¥ A Bandscan
B X Western F[VIE 257 HEAT IR BE 43 #T o

FitF 0B R SPSS 10. 0 it fT &Lt
AL, TR £ frEE RN, A
K FH BN 3R J7 22 40 B Fl Post Hoe K24, P <0.05 A%
FAGIHFE L,

& R

MRA, RFAAMBSZSEARR MWT 4
6] MWT EAl{E 2 5 TR H#E L (P>0.05), Xf
R A TR 2 K RO 2 29 2R B BA B 9 AL
WO, B S RARRAERBE 0.5, 1, 2, 4,
8. 24, 48 h Hl B 5 & Xt B AR A R 38 50 SRR Ak
5%, SXTERAMRFARAME MWT Bl RE (P<
0.05) (F£1),

®1 HIBESREGRA, BFARANEGSREARRYURRRSE ERELER (x5, g)

Table 1 Mechanical withdrawal threshold of zymosan-induced inflammatory pain rats compared with control and

sham-operated groups at different time points after the surgery (x *s, g)

215 Group 0h 0.5h l1h 4h 8h 24 h 48 h
Xt A
54.95+3.18 51.98+6.35 54.00+0.85 54.30+3.11 52.95+ 0.78 50.05+0.64 52.75+ 1.20 53.10+4.24
Control group
BFARH
53.20+1.56 47.93 +£8.73 48.13+4.07 49.68 +2.83 55.53+10.25 49.85+9.47 50.10+10.75 56.03 +4.29
Sham-operated group
GRS E 2 T

Zymosan group

55.00 3. 11 37.48 +4.99> 39,78 +5.56> 31.08 +5.07™ 16.45+ 9.74™ 29.10 +6.71* 29.53 + 3.80 33.55 +3.51%

5t A E:, P <0.05,°P <0.01; S5{EFRH P <0.05,4P <0.01

2P <0.05,%P <0.01 compared with control group;°P <0.05,%P <0. 01 compared with sham-operated group
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MRA, BFRAENBESHEAXREMNER
RBESXEE HREIZMNE R RIE &K EE 5 E
EZREGITFEX (P>0.05), X RAMBRFARA
KREMERREREREEHREAEA BT, B
B EHRRERBISG 0.5, 1, 2, 4, 8,24, 48 h
Zefife R R KRB B3, S5xEAMERTF
RAMEERWERITFEEX (P<0.01) (£2),

HMREA, RFAANBESREAXREREHE
B calpain iF UK E BEHZHHRRGIEE 4.
24 48 h BB 67T f A spectrin o I BDP Ay A X &
B350 265.33 £52. 11, 272.26 +44.89. 301.65 +
56.34, 5 XF M4 (100) FifFARH (96.23
15.61) AHILHBERM (P<0.01), #REEZHE
JRRR MR RL K R BOH B8 M N calpain 15 ¥
Him (B,

BERA, Z+VAMZ+A AAXR MWT &
FARHAK RHFIHG &0 MWT 55— L5 45
RERIGITFEENL (P>0.05), 5HBRFARAKRR
RS AR [ B ) A B A, Z + V4K R B TE] R
MWT ¥ B Z K (P<0.05); Z+A HRRHBIEE
0.5, 1,2, 4, 48hMWT BE T (P<0.05), Tfi
8hf24 h MWT 2R L4 iT%E X (P>0.05), 5
Z+V ARKRAHF B E S, Z+ A HARREEE

4,8,24, 48 hMWT i@} (P<0.05) (F£3),

BFERA. Z+VAMZ+ABXBRENER R
ERXEE BFARHAKRRGIEE B E S Z0E
RREERKBEESHE -HoERERERLLRITF
B (P>0.05), 5BFAHKRGIE)E H 7B E
MIE, Z+VARRSHESLNE R RIKREKE
FE¥BEHM (P<0.01), Z+AHKRAERBE S
BEELENERREREKBEEREEE M (P<
0.05), H5 Z+VHRFAHFBESLE, Z+A4H
KERFERBG 4. 8, 24, 48 h A5 B BJKEKE
ERER/N (P<0.05) (F4),

BFARA [Z38 PS5
XTHEZH  Sham- Zymosan group

Control operated
group group 4 h 24 h 48 h

B-actin

BDP: [ =4

BDP: breakdown products

B1 WA, BFEARH., BEESBHKREENEHEE A
spectrin o I BDP ( calpain {&E4k) 7K

Fig1 Western blot analysis of spectrin o I BDP ( calpain activ-
ity) level in the ipsilateral lumbar spinal dorsal horn of

rats after surgery

2 HBEAERELAMELE, BRFARL, BESHEAXRENERRREKEZILE (£, mm)

Table 2 Maximum thickness of the left hind paw of zymosan-induced inflammatory pain rats compared with control and

sham-operated groups at different time points after the surgery (x +s, mm)

415 Group 0h 0.5h 1h 2h 4h 8h 24 h 48 h
%t Hi4H Control group 5.07 £0.20  5.04£0.15  5.01+0.17  4.99+0.16 5.17+0.20 5.00+0.18  5.07%0.15  5.05£0.22
ﬁjﬂf}f‘eﬁmmd group 4.99£0.40 5.72£0.20 5.50£0.25 5.25+0.31 5.24£0.18 5.180.11  5.1420.12  5.49 £0.42
R SR 5.02+0.41  10.84£0.21* 10.13 £0.50® 9.88 +0.54*® 10.39 +0.35* 8.89 £0.75%® 7.86£0.84* 7.72+0.38%

Zymosan group

XA, P <0.01; BT AR, P <0.01

2P <0.01 compared with control group;®P <0. 01 compared with sham-operated group

R3 HIEESHESBFARA. Z+ VA, Z+AARFIBARSE RREKE (s, g)

Table 3 Mechanical withdrawal threshold of ALLN treated rats compared with sham-operated rats and DMSO treated

rats at different time points after the surgery (% +s, g)

215 Group 0h 0.5h 1h 2h 4h 8 h 24 h 48 h
BFEARL
52.25+1.34  43.95% 6.05 48.40+ 3.22 50.36+ 2.44 50.88+7.82 50.08% 9.86 47.65% 7.67 53.85%3.45
Sham-operated group
Z+VHZ+Vgroup 5500x3.11 31.09+ 9.41*° 2521+ 7.14°> 2521+ 7.14> 13.69 +4.85> 23.00+15.03* 27.56 + 6.68" 30.31+7.44>
Z+AHZ+Agoup 56.15+0.78  29.24 £10.01* 26.21 +11.20°> 25.35+10.28> 20.85 £6.25% 49.55 +11.78¢ 42.22 +15.36° 40.10 £2. 93>

DMSO: “HIAEWH; Z+ V. DMSO B4l Z+A: ALLNJRIT4L; SBRFARLLE, P <0.05,P <0.01; 57 +V 41H4E, P <0.05
DMSO; dimethyl sulphoxide; Z + V; zymosan rats with DMSO treatment; Z + A ; zymosan rats with ALLN treatment; P <0. 05 ,%P <0. 01 compared with sham-opera-

ted group; °P <0. 05 compared with Z + V group

28 February, 2012
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F4 HBEENESEBRTERE, Z+V4A, Z+AAKRRENE R RREXEELE (F£s, mm)
Table 4 Maximum thickness of the left hind paw of ALLN treated rats compared with sham-operated rats and DMSO treated

rats at different time points after the surgery (¥ +s, mm)

245 Group Oh 0.5h 1h 2h 4h 8h 24 h 48 h

BFAA

Sham-operated group
Z+V 4 Z+V group
Z+A4Z+A group

5.09 +0.24 5.93 +0.30 5.55+0.24

4.98 £0.24

5.02 £0.33 9.99+0.25> 10.17 £0.73"

5.06 0. 65

10.11 £0.29> 10.28 +0.47> 10.22 +0.38> 10.44 +0. 36"
9.82 +0.25"

5.14 £0.23 5.02 £0.12 5.18 £0.33 5.11 +0.24

8.02 0. 47"
6.05 0. 58"

8.06 £0.91°
5.99 +0. 68*

9.22 +0.47°

7.51 £0.49%  6.97 +0. 57>

S5EFEARALE:,*P <0.05,°P<0.01; 5Z+V 414, °P<0.05

2P <0.05,"P <0.01 compared with sham-operated group;°P <0. 05 compared with Z + V group

BFARA. Z+VA, Z+ABXREREHE R
COX-2 RikKF Z+VHRRFIM G4, 24, 8h 5
BFAR A, COX2 REXKFHEHM (P<
0.01); Z+ A HKRRHIHEE 4 h SHRFARHALE,
COX-2 FR/K - B (P<0.01), 24h f148h 5
BFARAAUEEFERITHENL (P>0.05); Z+
AR KRBFIBIGE 4. 24 7148 h 5 Z + V A AH[F B [A]
M, COX2 REKFHB TR (P<0.01) (K
2, £5),

BFARH

Z+V Z+A Y
Sham-
operated Z+V group Z+A group
group 4h 24h 48h 4h 24h 48h

B-actin

COX-2: A& A2
COX-2: cyclooxygenase-2
B2 BEFRA.Z+VAH, Z+VARREENEHE A
COX-2 FRIKKF
Fig2 Western blot analysis of COX-2 level in the ipsilateral
lumbar spinal dorsal horn of rats in sham-operated, Z +

V, and Z + A groups

RS BFEARMA, Z+VH, Z+AHKFEBENEHES A
COX-2 FZiRKF IR (x+5)
Table 5 COX-2 level in the ipsilateral lumbar spinal dorsal

horn in sham-operated, Z + V, and Z + A groups (x *s)

2% Group 4h 24 h 48 h

BFARL

Sham-operated group

Z+VH Z+V group 321.34 £32.15°  450.65 £40.23* 165.78 +20. 18
Z+A%HZ+A group 149.43 £27.95% 112.33 £18. 50" 130. 46 +22. 65"

100

ST ARALE,*P<0.01; 5Z+V4H#E, P <0.01

2P <0.01 compared with sham-operated group;”P <0. 01 compared with Z +
V group

W

AR E S T 7E K BRI T 5 B 2
1. 25 mg HIVEBERE 208 RIS R TR K AR . 452R
Bn, HIBE 0.5 hFFas, SN G 2 XU
UM SR HIBLE 1. 2. 4. 8., 24, 48 h £ Hf[H
HHBEERFE. REKMESARANHEE
0.5 h Ze 5 FFd il B R &R K, IF Hfpgk i it
48 h, BKUEHEE 50 IRE A B, TESLHIE
Y. BERFZMHRKRHIBS 4. 24, 48 h [EBEHE
i N spectrin o« [I BDP & & BEW N, RAEEL
BRI R R A K RSN A AR R A JG
HEBOH BB M A calpain {EPEHS5R

ETREFEHEAETNER, ZMRMERAB
Jes 1 5t calpain )1 5] ALLN B2 £F 2 BE LAY KR,
W5 ALLN 48R ERT; [FIBTWIZE ALLN T 5 8 Al
KEMEBH BT M COX2 RiXKFHEf, 4RE
AN, ALLN 7] DL 25 5% il I B 250 2 IS A TR Y TR A Al
KRFIBIG 4. 8, 24, 48 h 1Y 5PN AR AEAK i,
I B EFECH B M COX2 MRK, &R calpain fij
il 7] ALLN W] 7 2% fif 2 M 2 08 R0 48 1k I I 7 T R 4%
HEEM,

HHIA 5 calpain 78 2 P 508 J5 180 09 0F 52 4 2D
EAEMRERY, calpain A BRI S FERBH LM LEH
M p35 B 5RMEAEM. Kunz EDI B BR, SMA%
W REE, Bt RS BEK T 1 calpain 11
KR, EEBEBLRERMEMLERSSREY
B f#H calpain 1 5] MDL 28170 7] DA i 3 2% f% &%
PER R o Pareek & IR BR, HiEHMATAE
XA CdkS FIHEBOE B F p35. HAMNARERE)E,
R ZITCIN Y calpain 15 PEISR, 1 FEAE p35 R
p25, Ja&5 CdkS B ERENE G4, f CdkS &
PESE AN, R E L O] 8 S AP calpain 15 PR ] A
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BRI e

W25 S RAERIESL, calpain 1) 1 57 72 40 1
RAERBL P i B30 AR RE 454 55 O T A AR
FBE R B SCHIESE . AR, calpain )4l
FIZEI B 208 e i R TR B AR,
NEER TR BIEPF 395 M £ 4% 5 2 Ak R 15 K UK 2
Hr, fE ] calpain i1 il 5] ALLN W] LA &% 2% % 178 3F 3%
W, JFECEME. BRIRIIAE, SR FLIRIR b EAUK
MmpE; FREERAERKRERRESE —-ALAS
i (inducible nitric oxide synthase, iNOS) #1 COX-2
BEHMFREFIEES . Calpain #1515 7T LAA 2% 2 #
R M AT K R A9 i2 3h2h g . Calpain 1) 5538
Al DL 3 79 0 A% % B F-xB (nuclear factor kappa
B, NF-«B) IEALEaE b I 1k 5 51 S 19 &% B Zh B I
&, W% NF-«B F 7 iNOS f1 COX-2 s,

22575 30 40 24 570 B 0 R0 A ) 25 ) T AL
RABWKEMW, AHRER, BEEFERHE cal-
pain 57 7] LAERAG 5 A R A0 1 S /N5 B cal-
pain 11 5 40 [7] B9 U BOR , #2788 calpain #14il 57) 22
PRGBS BA R EREM, EER
PR R BEE/NTRINEHRLHFE, &
71 calpain 11 571 A £ RCR: 32 B2 18 1 10 o R BB AN
HARMZ AT A calpain MG HER LI . ABRIE 16
BERE sk S 5 AT ALLN, FIE¥#E T 3CHk [7]
R B T DA AR i 18 M R M B FY ALLN 5
B, BT —ENRRERBR

ABE 5T VB L5 I BOH BB R M COX-2 Y RIK A&
e FEEET COX-2 BAMNARIE KA J5 5| #H BERT 5
JREE, Ft, #my K EERZHEEYR
RN LT COX-2 KX J5 (EHT 5 IR K & BURE
I, 5 AR P A AT YR O 0 TR,
UK BEEBEN THEAMET ERETSI R REZE,
SRS O F M SR AL, JAE )R AR LR
. FE, BTFEEMETXEEAE, E&5
B G ] R R 45 LR A e e . (ke if) o BRI
5 48 COX-2 19 Rk /K - 7T LA e e 95 o oo # /9)
B,

ALLN 3597 4R B MWT 5 357 % AR 25 R B, 8
BEAE, RERREINBEZRR, HIRKEER
EHKF, UiBI ALLN 3 R B3R 7 G2 i R PR o
SRR MBI 51 2 H BEH A calpain B ETEE, #
i calpain ¢ 5440 i 5] ALLN HBE#8 70 i R MK
FATRES AT HLGIA R (1) RAYELRR KL B &

30 February, 2012

REHFZESEBREMER, RELETRIELHRFE
SRS, BFEFSRAES MY, BT
Xt RS I A& =, Hit, RaiT
T calpain — 2% 15 538 B I A BB 58 440 il 5 Pk 08 5
(2) ALLN Z* B4R MENOA+ o BB, BATK
#873 calpain 41 i 5 1 77 75 40 B2 188 o8 1k A X 450 22 HO
R, HEARESTE2ERTRA, T REMHE
AV o X 2 53 o 4 B 0 4 SR calpain 390560500 £
ot — B R T RE MR R X — A ; (3) ALLN H95H
BEEA RS WA HYCR, A0F5% A8 ALLN
FR B FRARYE SO ALLN #1048 4 2R 1 S B B i
FIB9 &, Wl A1 2 — 2 IR B 2 US4
RBORHY T BEYE

LRLEPTR, BB 2R R R MR B AR U
BB BT A calpain (& 40/KF B2 58, @ B E
5t calpain I3 ALLN "] DL 2% 2% fif B £F 2 0 2 G
R T R R R AR A R AR, R 2
EEAH R M COX2 fRIBKF. $27R calpain 1
A6 T e i e 2 H K P COX-2 Rk, 25
REFIRATE R, 8T M calpain I 7] LUA L%
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