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[(HE] B8R %% (osteoactivin, OA) £ &4 T0F (cyclosporine A,CsA) & SD X & B4 L F
W FR KB A RIS ik EEFRR ] USRI SD X Ao A 3 M X (CsA + MM AE F ) (H R
MMM RER ) AT BRA(EREKEE), BB R THEHE2 41 A2 e, bl
BF (serum creatinine,SCr) R & KA HE £ &3 H BB R F R E; SR A BTN E A2 0A 09 4
5 9L ; Western #p 400 OA & & 69 & ik ; RT-PCR #-0] OA %k i 4 % % & B-13 (matrix metalloproteinase-13
MMP-13) Il % % & ( collagen type I, Col I )mRNA # & ik, 858X SD XK R A A SCr £# § 2 d
Fo 1 B RS *F AL ZF Rt FEXL(P>0.05),2 Bl ek R 48 P42 3% M 42 (P <0.001) ,SCr 2 3%
F&H(P<0.001), X34 SD KA RBARFR LT LA K MmEZEA B EF LR M [ Rmpesiex
PR N LR IR B S . SR AL BRKIE4L SD K R KR M OA 49 & A R CsA #E F ot ) w9
KgAK 2 B TR R IR R e e, 3T R4 R Rk ik . RT-PCR 273X 41 OA,
MMP-13 7%.Col Il mRNA A8+ £ ik B K& CsA # § ot o] 6438 K 3 Ao, Western %, 7% Fp i o] 2 %, OA &
G T G RARBAR B AR TR AL AR CsA B b a2 K, 0A B aeg kLI E, Fi:0A
72 SD KR S CsA B P AR T P IA Ak B4 SCr AR, R A3 42 2 545 T 5% b & i % 08 Jf 4m
B A2 B R gm0 BB M R R R R g OA T 438 i % MMPs 64 &k Fe i R AR & 09 E MM
BT8R A T R AR R AR
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Expression and mechanism of osteoactivin in the kidney
of SD rats after acute cyclosporine A toxicity
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Abstract: Objective To determine the expression and mechanism of osteoactivin (OA) in
the kidney by establishing SD rat model of acute cyclosporine A (CsA) toxicity. Methods SD rats
were fed with normal diet for a week, which they were then randomly divided into 3 groups; an ex-

perimental group (gavage with cycloporin A and olive oil) , a vector group ( gavage with olive oil ) ,
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and a control group (gavage with normal saline). SD rats were killed 2 days, 1 week, or 2 weeks
after the gavage to examine the serum creatinine ( SCr) and body weight. HE staining was used to
detect the kidney histopathological change. Immunohistochemistry was used to observe the staining
degree and area of OA. Western blot was used to detect the OA protein. The mRNA expressions of
the OA, matrix metalloproteinase-13 ( MMP-13) , and collagen type Il (Col [l ) were examined by
RT-PCR. Results The body weight and SCr of the rats in the experimental group 1 week and 2
days after the gavage had no significant difference compared with the vector group or the control
group (P >0.05). On the end of 2nd week, the rats’ body weight was significantly reduced, and
SCr significantly increased compared with the vector group or the control group (P <0.001). The
main histopathological changes in the experimental group were inflammatory cell infiltration, vacuo-
lar degeneration of interstitial cells, or tubular epithelial cell necrosis. Intense OA expression loca-
ted in the tubular epithelium and interstitial fibroblasts in the kidney of the experimental group was
observed by immunohistochemistry. After CsA gavage, the relative mRNA expressions of OA , MMP-
13, and Col [[ significantly increased with time. Western blot did not find the expression of OA pro-
tein in the control and the vector group, which increased with time in the experimental group. Con-
clusion OA expresses in the kidney of SD rats after acute CsA toxicity and mainly expresses in the
tubular epithelial cells and renal interstitium. OA is more sensitive to the damage of kidney tissue
caused by CsA than by SCr. The early-phase up-regulation of OA expression in the tubular epitheli-

um in response to renal injury caused by acute CsA toxicity might play a key role in triggering the re-

http ://www. csumed. org; http://xbyx. xysm. net

nal interstitial fibrosis via activating expression of MMPs and collagen remodeling in SD rats.

Key words:

osteoactivin;

collagen type Il

FALZR (cyclosporine A, CsA ) [ [ TH 245 T B A
U — D LR, AR VR — s S S e
25 ) 6 0 3 4 = R A W Y I AE R R AR,
CsA N BT S SO 1 2 3 BIE A 25 240,
Hop Bt 2 B BOCTE . R AL, CsA Hij
AT — 2R S BE NI 259 , PRt , e i S Al et
B REE, BH 11 BHE S A PP 96 3R ' ( chronic cyclos-
porine nephropathy , CCN) & iy #% 48 = 5t 1 F 57 44
Moo BHTIG R /Y F HHE b5 i LA (serum creati-
nine, SCr) F1 JJLEF 1 4 2 ( creatinine clearance , CCr) ,
TEAEANRE DIy R b S e S R A B 453 405, e e
T L B AL A (LA R ) — b i 00 7 B, (HL X o o
WA G A A R AR ME DA 2, IR Bt A7 A R
B2 T, LB 95 A o B 2 O A2 UM B S5 R A
FRISEI  XE AR UEAL , SO N 03— B 4R O
R SPE R AE D) bR DU T S | v ot T A% A
it

1% R (osteoactivin, OA ) J& i Se 7EH 1 L 3l )

acute cyclosporine A toxicity;

matrix metalloproteinase-13 ;

L TR e R I8 3 A SR G K e T — TR OB AR
Fo BFFC W1 0A 7E TRV S5 40 41 5 A R
IR 238, A28 OA i FYL ik 7pl5. 1 L, i
1T AN T2 A BLE OA R 45 6 5 YL (A ik
L gt — A 5T2 M EIERAIBEE . OA f77E 2
PO AL —FP 2 65 kD(1 D =1 u) IEHEAL | 2P
JBEEE s 05— o = FEREAE Y 115 kD 9 43 WAl R
1%, OA [A]it BAT ZFh/E W2 e, inAe 8 3 IR &
YA Ak 75T R A0 A K R A A Ak
TR B AR, Ak, 7R SRR b 2 R
T FLIRIER I TR g A5 5 N O I A 22
A, OA WA & Rk, Ho e S 09 R B 4 s 2R 11 il
( matrix metalloproteinases , MMPs) {11 MMP-3 F MMP-
9, s/ AT AR e —Ffon 2 v g 40 M2 e 5 R R 1
BLT

WEgE " R B OA A T 224k 5 46 405 07 T A AR
RIGWE . OA TE-LFUE a5 WE DRI B i S 248 N
BN IA SN OA K JH: mRNA 7K B BRI i R
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TERIRELE B /N b B A R ] S5 P A R TR e
ittt AR R SD K B A 50 X 2, S A 7
SD KRS PR B h B8, A I OA 7 4141
HR IR, LAIYI O ' RS A I PR 2 3t W B 14 B2 A 5
PITERRE o

1 #R5EGE

1.1 ##
L1.1 %%sh4

54 18 Jiii% SPF gtk SD KB, M4 5 5 150 ~
160 g, (K70 74 X AR B EG 2 W R IR 55 355 42
It A% IE S SCXK (Ji]) 20090012, fd 3 F e

TP — S B s W &8, O B/ IS [R] 2 12 h/12 h
PEFR, =98 22 ~25 C {8 JF 55% ~60% ,
1.1.2 &% &% 57

CsA HIRIE W (S0 mL: 5 g) RAEALH 25 ety A
FRZA v 2B 7 5 2 O Wi 25 V4 BIE 2 B8 57 48 28 W) 7 5
RNA 257 & 22 [ Invitrogen A= Y ARA R W
J it 5 397 SRR R G RN SR B 0t i PCR ORI R &
BT A HOAR (BRI A BR A | = s 51 (£ 1)
i Tnvitrogen A= ¥JHAR (i) A R H) 7™ i s BCA 25
HE f il & R 51 Pierce 20w 7™ il SRHTK B OA
Z yelE—PF L [E R&D Systems jfifr s FHL R 1gG —
Pt kK [ Santa Cruz A= WH ARA BRA AP i o

%1 RT-PCR3|#%5I5%
Tab. 1 Primers of RT-PCR

Genes Accession No.

Forward primer (5'—3")

Reverse primer (5'—3")

Osteoactivin NM_133298
MMP-13 XM_343345
Collagen Il XM_343563
B-actin NM_031144

TTCAAACACCCCAGGACCTGCTGG
AGACCTCCAGTTTGCAGAGCGCT
CTGCAGGCCCCAGAGGACCT
GTCAGGTCATCACTATCGGCAATG

GGGAATGCTCCCTTGGCAGGTCA
ACCCACATCAGGAACCCCGCAT
ATGGCAGCGGCTCCAACACC
AGAGGTCTTTACGGATGTCAACG

1.1.3 T 2MEL5EE

3@ PCR A 584043 06O BE 1 3l B0 L
(5415C ) J 1= Eppendorf 23 w7 i ; SE 92 E
8 PCR {1 mini PROTEAN 3 cell SDS 5% 75 47 Pk fiie
HEIEHL UK AX S 26 [ Bio-Rad 24 ®] 7 fify ; Ettan DALT
T L VKA B B Amersham Biosciences 23 F] P i ;
APk 8 ey 3 2500 HL R 22 [ Beckman 24 %] 7™ i s DY Y-
I 284 F kA KPR 1 DA R F 5 B W D A A Ik it
AR s e R VR B O AL (16R AY) Sh 1 [
Hettich 23 W) 77 il 5 627 1 AW R 31 8 S i 3R H AR
Olympus 23 w7 i
1.2 K7k
1.2.1 #H#AHKRBEHH

R EmIE T d 5, 4% 54 2 SD KRB
303 Ho IR (n = 18) 4 CsA MRS il i B,
PR R 25 m/ (kg - ) HEW R 1 UG H&HE H oY
R CsA EH 2 d 2 VEH 1 JH4 EH 2
JHH (A n=6), AKX BRLL (n =18) : THHE 0
2.5ml/ (kg - )PEH R 1T IR, BEX A (n =

18) : TABIERIK 2.5 mL/ (kg - ) HEH , HR 1K,
TSP B BRE, O BRK, B 2 d PRI
1R AR i AR T B I RE CsA slORHORS ik FH o
S RS A5 2 K BRI RE A IS Bl VIR oK
N B R AR TOTE KA TCimt S5 Ol
1.2.2 ARA®RELS A2

O3B 2 KA 1 JRIOR 55 2 JROR S 28 45
KR 1. 5% 13 B b2 400 WO B R B, T
s JOK R L, 3 5 1 28 0 IAL 3 PR AF T — 80 C UK AR,
K4 BB A BTG E SCro 22 U IR T 1)
TE, 28T 10% v B R i v 18 58 5 VA s
R ARSI R HE e, ) 535 240 0 0
TR B 22 Ak 2 OA RIKME L 75 —FE T
WA, 38 3 S B 298 2 1 PCR (real-time PCR) £ il
OA ,MMP-13, T ! £ J& ( collagen type I, Col Il )
mRNA (L5281, 455 T Western ERZEAG N OA

EEAMEL,
1.2.3 B ERGIES

HE Zeta 1) Fr 78 A8 ( x200) T, ARGl BEALI%E
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£ 20 AR BF W 5% B /NG I 48 4, 2% Shihab
S I R AR A AT e s B AY, BN AR AR
W) BN R AN ik o NE 5K 2) NS
o G (5 TR BRET A A /NS BEHE IR TE 56 ) 53) 4il i
20 A 1] 2 T o

PO BIRRUE : TT/NVERGIE N 0 435 <5% 1Y
INERIIE N 0.5 435 5% ~20% Wy /NE i
M 1.0 45 21% ~35% BB /NE A0 1.5 03
36% ~50% IS /NEIGIT N 2.0 45 51% ~65%
RN IR OTIE R 2.5 45 > 65% 1B /NE R
H}3.0 4%,
1.3 %itam

TILER LR + bRt 22 (2 xs) F£oR, W
SPSS 15. 0 RG24 3 A X Bt -4 750 A7, 45 41 22 [i]
B E A F 5 22434, W B4 A SNK-g A 56 o P
KA F 4 K H Kruskal-Wallis H £ 35, 9 4 L %5 H
Nemenyi 75555, P <0.05 A28 A Gii#58 XL

2 # R

2.1 BARKA—E LR

CsAVEW 2 d 4l .1 JH A 5384400 B Je 2 vt
HREH R RS FICR O IR L B B 1 3 B2 55 5 THT S
W1, T CsA JEH 2 JA 20 K BURS #2258 , 15 3
2B RYOKE T, BRI RSB ANELIEILE
A5t WY S AV () B ) 25 P R AR R B (P <
0.001,%2),

x2 3HERREMERERELK(g,x 5)
Tab. 2 Comparison of rats’ body mass at different time

points among 3 groups (g,x +s)

415 H2 KK ERNLEN 52 HR
FENIEA 152.7+2.8 177.0 5.6 207.3 +4.3
HARXTIRAL 152.7 2.7 176.2£7.0  205.0+5.3
R4 152.5+2.4  170.5+4.2  164.8 +5.8"
F 0.008 2.296 115.780
P 0.992 0.135 <0.001

2.2 AR R ARG LR

REVE/NERUE I T HE ] SCr 267, 150 2 KB
(19 SCr /KB CsA [ FH B[] SiE A< 1715 2 35 T e, 7620
2 AR T AR E A o IR (P < 0. 001,
#3).

®3 3AKRRKHIEA SCr L% ( pmol/L,x +5)
Tab. 3 Comparison of rats’ SCr at different time points

among 3 groups ( pmol/L,x +5)

4159 52 KK ERNLES 552 A
ZSPINTHRY] 46.80 £1.34  47.20£1.32  47.60 £2.35
AR IR, 46.38 £1.59  47.13 £2.00 45.23+1.72
fEn el 46.37+1.12  48.95+2.81  72.60 +3.04*
F 0.195 1.401 215.035
P 0.825 0.277 <0.001

2.3 FREFHE

23 PN BREH AT R B /IR I /)N 0 ] Jo
R DL B~ 2428 5 CsA JE T 2 d R0 B /A
B Ak b R s v, A N IR % B
Vi RPN BRI s CsA HEE 1 A 4LA] W /)
A b R A R R A AR A AR IR AL R S
Jo sz B g R, A A Y /N L S B TE] J5 40 M
2 B, TR] 5T 8 A 200 B AL 50 5 CsA B 2
JEI A0 2B WS 04 /NS B A s A R
FEAS, B/ INVERIAR G v /0N A it v 7™
SRR B , RN AL PER I . 2 X RS
AP IRALTE B /IVE U PEI> 2R IR R L
(P>0.05) 560 2 ' /IVE 00 5 2120 WD o 0 A
H(P<0.05,81,%4),

®4 J[AXRBNERGITS (X £5)

Tab. 4 Semiquantitative score of tubular injure in 3
groups of rats(x +s)
il B2 KR 551 AR 552 AR
ZE AR 0.13 +£0.20 0.15+0.10 0.21 +0.15
AR 0.34+0.13  0.38£0.13  0.44+0.18
W | 1.36 £0.22°  2.15+0.26" " 2.86+0.32"*

[e]—F L, P39 EL B2 Nemenyi 4556, 5745 5 8 (400 B
AR L HER, + P<0.05, % % P <0.01,

2.4 BKKAEALR OA k5S4 m)

25 FR HRAT AR X B ALK U 420K L OA
FER IR IR K RUE 4140 OA kBl CsA 1 ]
FEA T Y S iR, 2 SR T IR B A N B
(& 2) .
2.5 ZAKRAEHEL RT-PCR #%m OA, MMP-13 %
Col [lf mRNA #4 % ik % b

FERIA , CsA WEH 2 d J5, KEUE A 4% 04
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1 MMP-13 %523 A0 B AL AR R ek =0 A 3.5 BEi# CsA {1 FH B[] /4 4E K, OA, MMP-13 J% Col Ml
{51 2.7 f5 8 fHCol Il mRNA 235 5 %4 e, mRNA X 235 s n (& 3) .

Bl SAXREALRRFEFRE(HE, x200) o A: %5 00 R /NER B /NG FE] TR DL T 20 B 27 24022 5 B A0
HRZH W /INER B /IVE FNTE] TS AS IR 3, 00 B /N B A0 A Rl s MR A 5 € CsA B 2 d R /N B2
2R A R s YA, A B INE RGBT S RN D CsA S 1 4L /NG B R A s
WAL IRBE , Rl ot P i 52 3R 50 g™ i, 8 P 10 /NAE o T e B IV i 2 s 22 b G, P I 2 2 A 4 D
TEIE E: CsA JHE S 2 JRIZH B /IVE b Bz 240 M0 08 2 900 A8 P DRERE A, /N AR SR %, 350 /N A 440 Mt v 7™
L, SR AR S, RIEAN N AR PR

Fig. 1 Pathological examination by Hematoxylin-Eosin staining( x200). A:There are no obvious pathological changes in

glomerular, tubular, and interstitial cells of the control group; B:Glomerular, tubular, and interstitial cells are basically
normal in the vector group. There is a minor vacuolar degeneration in a few renal tubular epithelial cells; C:On the end
of 2nd day after gavage, some renal tubular epithelial cells were swelling and had a mild vacuolar degeneration. A few
renal brush border cells and mild inflammatory cell infiltration are seen in renal interstitium; D:On the end of 1st week
after gavage, tubular epithelial cells were vacuolar degeneration and moderate necrosis, especially in renal inner medul-
la. Increased and swelling interstitial cells around renal tubules of degeneration, and scattered inflammatory cell infiltra-
tion in renal interstitium are seen; E:On the end of 2nd week after gavage, there was a vaculoar degeneration in tubular
epithelial cells, granular degeneration, and falling of tubular brush border. In addition, partial tubular epithelial cells
had serious falling to cause the basement membrane revealed. The infiltration of inflammatory cells was focal in renal in-

terstitium.

2.6 Western #7324 KRR BRAL AR s B CsA THE I 1] 119 %
Western EIZEAGIN {7k, OA S HAEZS HXT IR K, 0A HEMFRKIEHE (K 4) o
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B2 JRAARBEHZR OA RERALUZFLER( x200) o H/NE AR5 A EE € X0 OA FIYER AT AL, A
23 X BRZEL B /VE RN TR UL OA 32355 B 34008 IR /M R R L OA 23k 5 C.CsA P 2 R /ME b
BN A DL i OA 363K D:CsA T 1 JAIZH'E/IME L R A0 AR S n] Wbt OA 33k E:CsA JEH 2 14
/N b B AR AN 8] A LR R OA 3Rk

Fig. 2 Osteoactivin protein expression by immunohistochemistry( x200). Positive OA expression are in brown. A:No OA

expression in tubular and interstitial cells in the control group; B:No OA expression in tubular and interstitial cells in
the vector group; C:A few OA expression in tubular and interstitial cells after 2 days gavage; D:A middle number of
OA expression in tubular and interstitial cells after a week gavage; E:A lot of OA expression in tubular and interstitial

cells after 2 weeks gavage.

45 i 507 s 20
U8 40 O #hfdoutiagd 1457 O Bufpxiag] 181 DAL
Has| WCsA Y] & 401 MCsA 41 161 WCsA 41
35 40 "
iy 30 b =14
ek =
= jusng
=25 Z
= < 10
=20 z Z
Z 15 == [~
~ £ £
210 e =
=5 N ~
=) 0 § LQJ
2K LK 2K =

Ao KK LR 208K g 2KK LEEK 2fK
LA ] 45 ML ] WA

B3 &‘AKXRE OA,MMP-13 F% Col [l nRNA FTiEFEMKE, A:0A mRNA; B MMP-13 mRNA; C:Col [l mRNA. /115
PRGBS LA B-actin Z LA MARRXS FRIK R EL; b T 7EREA Hp R4 LA, 25 1 X BT B SR AR i) 1 2
BITFRH 1.0,

Fig. 3 Expression of OA, MMP-13, and Col [l mRNA by real-time PCR. A: OA mRNA; B: MMP-13 mRNA; C. Col Il

mRNA. The expression level of each target gene was expressed as a ratio to that of B-actin. For comparison among sam-

ples, the expression level of each gene in the control group was set as 1. 0. Bars represent mean + standard deviation.
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Fig. 4 Influence of CsA on the expression of OA.

3 i

2 N ARAR, CsA AR D — Bl A 2500 S 32
MR TR A IR LK , 25 B RS A 40 Stk
HEFF SONEAY 2 8 B I AR, B AR 2 2 S B R Y
P2 0 5 vy, (B R B AR ] — B B M S G
HFE R ORI W, CsA (Y 1 35 AR
F25 ] F M MR A8 5 S 9 ( chronic allograft nephro-
pathy , CAN ) i) —> 3 2 J5L P, 2 52 i B A K 40
N EENRZ —, IR, B NIMF 25 H 5
JIF 4% CsA BRERIAE T, (H 2] H A0 1k AR A B
TR RT3 ORI R B CsA SR Y S 240
AT R EA T S 2 0 1] 245 400 ) R P A BOR JBOCHS
b F

AHIFTE R AE CsA JEH 2 J 4 R SR
R R TS S B2 IR ORI R, B
RAST FATEL, B I REG AL AL BUR Hl kA e
AN B B A S AR AR T N A I N AR
G AR A M AL PRI, SR Stk CsA B
R B B2

eI B 4 SD R R R 2 b, & i B
OA mRNA 1) & 5 1 5 T4 B4 SD R B B 4124
Col M PEA & W] i £F 44k, (renal interstitial fibrosis
RIF) R E 28 HR, o e CsA 2 d J2 1 AR
B AUrh 5 [R] iy Boo B R BB SHEUR e 22 04
TR 3, CsA 2 JRI 414 Rl s Bow) BE 2 10 2 i, 106
WILESE CsA Rl R, OA (3RIK 55T Col TII
TEY0 I #h 3 i ( extracelluar matrix, ECM) (1) 7T 2,
SCr Sl R FIFH D RE A5, HAE CsA 2 d. 1 JH]
21 K Bk i 5 ] e B ) R A L VA T d 2 0005
1M CsA 41 2 JA 20 KB SCr S 35 = T [F] s B Xy B4
XYL 5 SCr AHLE , OA REEE R b Sk CsA 515EAY
(FEECEiE

T4k, T ECM f#FEREE, JUHJE MMPs B H:
HZ ) ) K] F (tissue inhibitors of metalloproteinases,

TIMPs) 7r B £F 4efb b 9/ H #3231 56E . 75K
AP, MMP-13 J2&—Fift 51 2 (1% () J02 e Ji g, 5 B2 %
fige L, 10, T 789 i) Jo e Dt B 26 1 22 W PR A0 B 1 T AE
NEP, 5 MMP-13 [F] i) MMP-2,-9 2 5 i | ¢
498 B PR RE AL i & . B g T IESE R
YR B S B OA TEARSM I B R K15
NIH-3T3 Ref- 4 20 i v MMPs ()77 4§27 OA 5%
FEAE Y MMPs R BEFELE 4 VP R E AR . 7E
AWFFE R 50 4 A I BOR BB 412U MMP-13 11
FARIEON A i, X U B[R] OA — 4, MMP-13 7
RERZPE CsA B s i AC 4f | 0F e S 4 2 S 55 By
BOYARIK, OA RIKBG NPT i 3 77 A4 1) MMP-13
A REAEALAE B 16 N 1) 248 B AT Ak i AL v &
FEEZAEA,

(RN A K SN R = DS B XA a
SRR E /RN . Nakamura 257 57
AR AEHA e B i PR A& AR 6 b J5 7E SD K B
AN b R AR B A 1 OA Rik . BT OA &
EH N A &4 — B “ MESLCGVLVFLLLAAGL” 41
T E S 7% (NIH accession: NP_579832) , {tfi]H
PU-V5 HUibR 0 0 ARG B 40 Ml (HEK293 ) 5 3) 3%
KT VS ARG R EL OA i, HAESEAER #f BiF
WAL L 5] K B R BT 65 kD & .
I AT R, 78 S0 PR A AEBE 6 hJiE, RN
b Rz AR AR A B ) OA BT 4R 15 S MMP (175
fbo EHEN RPEHLL =W KB CsA FgE B
H OA 785 /INE B R 40 i S 8] 5 35 4 2 35 BH i,
HE—2 UL OA W RE I B £F 4k Ak

Nakamura 2" FH B Ji¢ 6 3% Fi, 9K JF %A fdi OA
R VAT 45T, BT OA AT BB A B I A H 45 it i
P T M, BAETUSE I, F 4% B AR S bR, OA
KRS MMP-1,-2,-3,-9, MT-MMP-1,-2 J% TIMP-1
12 7E HEK293 ity 7= A TR IHG 28 25 4, AS [ 248
X OA [ S Al REAS SR AR, 75 CsA 515 SD K
AR R 7 T NS LR A0 N A Y
T OA AT REJZ IS MMP-13 i 5 3l I i il 5 &7
AbMEERN R, @i 0A ik EEN T MMP
FER WS AL 53R, ATREW S5 57 5 R 48, Furochi
SN LA SR T 9 OA R B iod 40 M
SR VR S L 75 /N B NTH-3T3 21 4 240 i
MMP-3 323k, Nakamura 28" I\ h 0] GEA77E OA %
P H B AT BIESE

T3 — PRI B /NS R AT i 5 1] S 2T Ak 4
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e P R B 5 /N R BT £ 41 1 K A 25 U0 AH
Ko TEIER FHL, B/NE LR A M | F) 5T 2T 4
YA A ECM 4% A4 BRZS K HES 434, AH BRI A2
OVHIE BACT S I REYMA], DAZERE B 418U IEH
SEFRTIRE, — HIX R IR 1 E IS T e,
B NE G, BEIRC I S B R 1 A SE RS
B HRAAAC KA FEARSR P, 2k CsA
BESFEUE /NS SO R A0 R, 51R OA Sk
Fik B, T & MMP-13 [ 72 4 J% Col TN 7£
ECM FHERR, 40 M 5 40 H 20 i 5 56 53 22 [0] 1) 45 44
G S 30l , v RE N B A2 247 4 b & AR L =2
—, T OA/MMPs/ Col MZ5TX—1EH.
B AT R BT OA 2 S PR PR 3R B R R B
B /INE R A AR A5 1 — A SRR A Y AR
FE B /NG b 2 200 M P Y40 S g R 2R BRI OA mf
R AT B /N b R 4 5 ] S5 2 248 240 B 2 [ £ 90
{55155 MMP-13 {77 4= Fll Col Il 4K A Ay AL, A\
ﬁ'ﬁﬁﬁﬁi'%‘l‘ﬁ])ﬁﬁé&fhtlﬁi#ﬁa‘é%%{’ﬁﬁﬁo NJZIKE’J
2R B | RS B AT AL B L S A T it — 2
bﬁ%o
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