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7 — A DEREER

3) WIEH SR  — R M
DEFEFIC B LIFTRA 25 v ORE

4 BEHEE GRIERFESERN)  —2 K HF i
BECHT B 4T+ v DR

5) KEREME CEmERREASESER) © —
B A XTF v ORELHIPIR

6) wAMEE (ROMWRED : —v A P w7y
— i X b o CKERE xS 2% KREEF DR

7 HPIER (EREEERTHRE L v 5 —):
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2F v DOHE

16) BESER (B KBRS R v
=) —FEHC A hr T —ECHTHESRL

F v R G R OBEIRER

17) HAHS GEHEEHRREH) : —kr v
= =¥/ = LOKNBIRERSE

18) W H-@mHEFA (BFRLEHKRS
H) I —m A RFF VB IVR A & FVDOEKR
B L L TR

KT LA BROBIRME IOV TEY T 5.

1. OARTFOT7AT7—EEHEERICH
TEHE

NBBERI e A XFF Vit k- CTERNHEY
ZBEMRE LTHANAL VRSB, FOEKE
T, BT AR E AR X OERS T BI S B BT
BxiT-1

ECa* RNV v T 7 2HkMmER L Y,
¥he, B Ca® BERMEIALAL VIR 2B L
DEhENBEEME UTREBIL .

(1) a4 v 1RIO T O/EEIERESHT
BAEAF Y I _TF FOMKIRIER S B L
ToRER, MEERE L, PRI A F4 = v,
VYoV, B TAF=vD X 5kkn
S/VEEY, TLT P e vrEiars
Y VEREYRCHUREDD D Z Erim s h.
X BT Suc-Leu-Met~-MCA 155D 2 1 2
<Y NT I VEEEZARL, ThboxAVvia0e
PEBEC X 5T Kn,y koo X EHIT2 2 Ep3C
e, Tl BREEYHAVT rMRIFvE
IOT7vFRLvDhn st VHEER B
BEEETHHIL, T, RARTFVDIRS
M3FD 1L 45D 10& WK iRtz &
BHLMAR L. .

(2) AnAA4 v 1B IO ORGEARS L
A .
ThEhORE#D 80kDa 7 ==, F % 4ufF
FRELUTRHRRIGEZIERL, Zhic k- CHlEsE
DEABHIT BT B 0MEHE LT3 2 &8
TXi. _AFF V=¥ aES AT
I BBRFBOHKETIE, T2EHILT » MF, B,

FrvV,



BAEHRRAEY BT 2 HFERE (mM 77 V) ORRENR

B, NBEZECETBE I V] LD
BRkEOLNZE, WThofiTch v 1V
BEBEMBO Mg diffuse KO LTW5 S
Ermshe.

2. #HEHPLCICL% p-E FAFI XRS5 F
PERILT =/ —-LOEREERE

KEVRIMFBFH S A 25 voEREYT
HB p-e FeF ovXAxFvk, Tl
VHRIERD S FRAT = =) =%, ThEhH
¥ HPLC w X h SRECERTHHELMILL
fe.

D Fvh 7 28R HEAMC X 5 MiE p-v
FefoXzxxz5vo HPLC €&k 1 ~A x5
v (Best) oFERBPTHD p-e FrF ALK
7 v (p-OH Best) 0 BRWAEFEHH LM%
B L, %o HPLC E&¥Eu PR L. Mis
200m! %38 & L, BYEHRE ChEAaRk, CHCL
1746 F KOH ¥l 70°C ¢ 8 4l L, p-OH
Best ® 7 = ) —AYEKEEIED A L F LT R 3
WIERHA LT, BB, ORI Y FFBEE
(pH 3.3) wiix, 7o5e FoaptiR#E DDB
*inz, H.O, T 70°C T 10 Rm#AT % =
L1zt 5T, p-OH Best o¥lhn Bl o
Wiz, TSKgel ODS-120T # 5 Ak X O87
+ b+ = b Yk 50mum EifE Na-HCl £&% (pH
2.2) (9:41, v/v) 2 Bic HEEER % A\ 7c HPLC

X oo ToHEE 3tk Ehi.. o HPLC i
Y 5T, Best #@E 5 LBEAB IO A

be 7y —BHEMOFESFOZ ORBW p-OH Best
* &R L1, p-OH Best DB REERFH] 5.5
ST, PHEMmBESL 32 HURCER Lo B
W%, p-OH Best OBHITHUE, i 62
pmol (20ng)/ml TH%.

2) ARAEHRHEIC X B MR X OFRIMER A
7 .=/, =10 HPLC BB 1 kA7 =
) — A (Fenol) MRAEMTHS & L X RVH
L, ©OHKAKA BT S Fenol » HPLC &

EEEBR L. M 100 5 X OWRIMER 50 42
tho Fenol i3, 7+ F =+ Y ACHREAY, Hb
Z, Unisil/NH, »5 2a8X07+t=FY &
75mm 7 = vEEEE®R (pH 3.5) (3:1, v/v)
DI BIEEE A AV iz HPLC @ X - THr ik,
A S hic, TOHECL - C, MR IO
FRIMER W Z I F 2 65 pmol (13ng)/ml LIt
160 pmol (32ng)/ml LA LD BE CHET 5
Fenol #, 12 LN EMHEEABEL, &
Liz. ZOHEkiL, 58 EEICRE L7z Fenol @
WFEHEA(L HPLC X b 4, BB D TH
ETHD 15 f5HT ERE LB,

3. BFEHOHNTFHICELFINRIFD
MR

FHMPRIZR R 2+ v OEAEFE Y LT
BldiL, “A2FVRIVFBRINDERAL
L O OEFRA DO BRI OV THI R 21T - 1e.

A& Fvix ICR =y A1 30 HREdGERS
L, #RMCERLUCEBBRNORRADCEEL D
CERAZF VY EGCA v 7 4 —BHECHR
L L chi# o i sv) 5 BER MO BB o
THRE L.

Rz zFv [((2S, 3R) AHPA-(S)-Leu) #
LR~y AW, BTHRENCELRZED b,
—Elc B T HRRERORE SRS Hh
fo. —HAGEMACR, 3R) AHPA-(S)-Leu]
TT v F AR ZRTIEGT ThH o7, 2O
BRIRAZF YPEFRNORBERBC Y v 7 v A
ARGz, MO bEFR LI L
RET5.

Y7o, BEMBERCRT AERBEOBHBILSA
2FvBEEHETE, T3/ XFF5—+¥ AAP-
A), AP-B, # A #¥ o7 F & —+« B(CP-B),
TAHYVHRAT 7 Z2—¥, = AT 55— EEENEF
BRETT xRV L. BEATEY R
IRVERCEWTY, BEFEFRGHCRE
StRBIV R bR, SABITCI D, ZOF



BB LR, <A x5 vide MERORESE
HiervrerA XgREvEL, <7 ABBCE
FomREBP LR E .

NAZF VMR ERT L L b, Y
IR FORBCHEL S 2, BEMCE
B ERCRIRE B IFL, RERYMRY S
UHifa e trogRTEELLRD. i
oAb r7 4 —BEMFEFOMKY FREREE
b, Mok BBY 52 50T, SEIEMXH
RLTHRHATALENDD EE 2 5.

4. BUETBRRABLCHTIAIRTF-OHNR

HEFRIAUBFHBAG T r A T F v
DR T TR ETT - 1.

WD Z s HF, PRHRERORE T
LEEAN MR IEROZR LR LT E L,
SEN, SMFHBE TADhLHROL I -
ARTFvoRETIVERCMiLEBS - L
KRINEN L0 THET 5.

FFRA R B 2 M T 5 AR O R E e M B 44 %
D—>TH% Neurofilament 2FHFEHIBHETCEE L
BECEEIhAZ L, ¥, COoBEEicEIn
Yy AMEEHE S v T 7T —EOBEN ATV M
REEIh T35,

FRERAR IR 5 ZEADHRE O R R FIE D R M
FUELIEERBIh TV, bhbhil, K
ROGAZEM:% Fink-Heimer ¥z X b #l#ib
e bz, ThiBEERRTERC X T,
HHAG W > R L ORE 2 ERANCEBLT
HHERFICHREL, ZORBRARYAVTr A
T 5 v DEHEHE LI

BT » +DH9, 10 IHEDHES 2 Ukk, T
F—EET 30 BHEEMET = L& X b #FEiEE
IER, ThictE S HEITTROERZHETS
7o, itk 7 B B 6 o Fink-Heimer 3
a2 {7\, Rexed @ Lamina VIII 233\~ C%F
RERO LD BEEZ L —¥ y 7 2 5000 iR
MR X VL. Bt e M7 5

— 6

v 25mglkg #FMYUHB X H 1 B 2 EHMEEHRS L
7o (3 B HERE, PEwHRED. BZmERT (56.174
X102 mm?) M b OEHER DO LD B EIGE, *F
BB (71E) D 28.4+0.77% (mean+S.E.) =
SLUEEEE Q0T Tix 23.6+0.40% ¢, #4
HTHEE (»p<0.001) A LT,

5. OMARNTFLOXRBRHHE

KEHRRITI R AT F Vv OEEEHIHR LT
1o,

D RAXTF VORI T B

a) XaOKRBERS v vIRGFERT L
TRV vRREL, IR TS b -t L
1ok, 100~400ug/ml D e 4 RTF vz iz &
B, WK 35% T HIEIOIRD R 5
hie.

b) EAEy FOKET v v REHERCE
WT200ug/ml Dr A RFF3, TeFray
VIZ X BN R R L.

2)  RERHEREIC 3B (R

HESEEE, BIZEREAIC R W Tr A RTF 0
TeFra) vy ORCRESBIEREZNHIL, Th
i < BVCRFRIBBO RS AT 5 = &Rl
L. KEERELE, b FIEREE)IIR M
TRV THEERTT > 1o, WL SHang
FERT\V, TEFra) vyREAVALYYHA
T EHECRRIRBOBRME L, skl By
RSB DB & A J A Lie. EHEER VI
DX T, WiHR=25 v EH, HBHEITLR
AV NERTHBZ EDDD ot AT F v
X7 xFrz) vo=aF s ElEYML, AAH
U YIFRORHFEBEIER S B 1.

3 HEHER-FE-IERA KT 5 EM

BT o + OSSR F - A v TS
Bw{Tofe. ZBREEKEIDANTHILIEE 2
% &R ROMEINE - 7o, = DR GHERE
BANENL = A <7 F v 200 ug/ml Rl 5 %
Th, TMPCEREHE L TOEELZT e



BAEHZRIBEDCHRT ZHREHRE (v 4T 7 V) OHERR

27,

) FHEH =2 —w VEHTHERAZF VD
IR S

v FOFHER = - — v v blANEEY
vy, A x5 v 20mglkg wERENICE X e
Ta B4R HEORIROT X - THABEBER = 2 — =
VICRAET B REN v > 7 AREMTBECR
L.

6. PRbAT71—HLYDCK HBRCXHTD
BEEXAOXE

BAIRIX MDX = v A ZfAWT, KA
(EDL) » & CK D%, #EREF%Z in vivo
(8 wiks L ¢, CKEEhc 582 RE
L.

NARZ YA (B10 14.1) xR (B10
FIB) #{ffA L. MDX =v 2 L (C57B1)
WAL, FERYIXEEH (Biomed Res 5 : 311,
1984) W&k ofe. BIHICE CHEDHRVHREI L
7-3E&i1x Leupeptin, Bestatin, Pepstatin, me-
nadione, dantrolene, diamox “CH%. F7:- leu-
peptin & pepstatin % 4~6 JFEBFEPICRS5 1T
1SRRI R RE L. 1 AITIRAF O BRI B
Z{To i

1Hz BiERED o CK FHEEE (in vitro)
13, XM~ A 1.4+0.8(U/g/hr, n=16), MDX
< A 36.0+25.8(n=28, p<0.001) ¢h - 7.
leupeptin & pepstatin » JEEENE S L MDX
T3 35.6216.4(n=12) THbh, FAEDOL DL
EIXED I I

Bestatin, leupeplin, pepstatin, dantrolene,
menadione, diamox DEEHEEIIVTHhE CK
Wik S & 5 2 fedr o fo. leupeptin L peps-
tatin $rHIXHRHIBECH L CEEY 52
s

SEFER LIFRARC BT, CK #HOEF
ELTHEZEL TORHAEIhTVS. L
MALERBEECIRY. A e 7, —BHEBE

— 7

WThd, 1HELZLTELLhL. ZORRKR
MEYBIETERARRER IR eh o 1.

7. mdx YYREHT B A4 RTFL, XX
YFDEGREK

AP B XS EREY E 5O A b
74— (mdx) =Y ADFHRECHTH T »T
7 —¥A Ve Ex - DRI OWTHERZT - .

¥4 mdx <v 2A0BK, REFHRELL
M B, H# 0, 5 10, 15, 20, 30, 60,
90, 120 H Bz mdx =¥ A & DX (C 57 BL/
10ScSn) =¥ A4 & 5T ORDOELMI UE

DR, ENERTV, 7 28 GRE), &
i, ARG (B 2R UREENRREY
fTote. HRFOMELLADIImdx =Y A 11TE
THHBIHELY rAFF v 10mglkg &2
29 v 10mg/kg % 30 HREHE TEHL, £0
AT, FEO 16 TER*IRE Lic.

mdx = v ARZIT4% 10 B B ¥ CEEHMEII A
bhd, HREORE, SR EMLLE L
Moted’, 16~200 B X » EIEMRMEr A2 e L
THIBIL, BRCH BAEREY RS X 9Tk
fo. FAERHEIO & I o Rtk TS
I HhTwT, 308 BRizbLEEHIV-Tho
T AFERHEDH 40% 7 e,

BT~ v AT R IRRFER L 21k L,
1 BREBOKEL 14.5+2.98 G 1 14.2+
3.0) TH v, CK{fit 5.100+2.800 IU (4. 700+
1.980) THEDE X kot REFMHTHD
& RFRRRC b MRMEDBTE L A RITIEE LS
FEEL, Mo THRL 30.1£5.04 A :
3.02+4.1) EAEEER L, ¥ hOBRHEDOR
FEd 43.6+9.7%(37.3+9.5) rWERBICEIT
Ddhhichoile.

mdx < A UCHRHEDOEIEBL (BB
PR h e ARTF v, _"RAxF s LN,
BIRROMNHHRIIED bhish - 1.



8. BICAMOT74—BIcHTDHERDIEE
EBAROHBR—RIXYFoHELBRBE
DRE—

FUPFRRB A v 7 4 — e BT 5H4ER

HEEEABEOHBEH At v 7 4 —EORE
DIFEEL T, RAXFVOHRITHOVTHEY
Ttk

PHERABECIR LB TENSFEL, T0

RBEIELHAER, BNORRBRTELLE
£d5s. %7, BoLARrr7 4 —HTR, Ft
Rz 0 2EaE GEHECEBHE, Bt
rAEIA YY) BEBAEhAZE, BIUHKR
FEMTLRFEOEI RS & LT TRV
Shic. KPR TR, ThboFtREEAED
WREGCA v 7 4 —EOREDRELLT,
BTH (RARz2FV) ERB AR 7 4 —FER
HLTED L > nihFEE b orekid L. iE
B, SEE#HES 17 AlgE TXAxF vk
BELKR, R te 7, —BIRGCRST 58
T CEAE & Ll fao B IMHE X h 5 EHF

CHD &) TRER B, REER, FRiE

DEHEEICD 3MBIETRAX F v itFik s

LB DghR%Y, £ L TEGRCERREORER

DENHHREL o, A X F VLB E L

MH TR X 1~2 B O 5mg/kg,

Fh L 10mglkg #HBAE TS L. 3

Ao B0l CEBEICH T 5 Hitk

R S8 CRIFEAMLEANCHAN IR, B

BTRIDO AR TRE EHECEAHEIKEB X
nigWA, B Arr 7 4 5 EAE 4
HEHEKES) Tiaric b % offifs (HTik
15~50% offila) “EHRCERH, S bicd
ol OB CERE MR I hic. &
HECERAHDMBUILE LT X hific% <,
oA be 7, —ERECHETHD Z L 2RE

Lic. RAzFvEGIRACETR, HRBLD

* VEMI CEBAHY b oMifa0 MBS AME 5
550, EHECEAEOMBIZHIETS

8

ERXTEhrotk. BrexRitvvoliBlRE
BIREORE (7Y v 77 A ) OFRL, EF
CEBHEYHEEL LIHERLALHA TS » .
MFEOHREADLREL DL, SEIDRALF
vEGHETE, BHCAYe T 4 —ORERR
REES L0000, BEXMIHZLXTE R
WeEbha.

9. BHPRAIMAT4—"IRCHTISREN
AY9F&ELUVTILT7 7 A= BEHESOH
£

MTHARG A e 7 4 —= v ARHT B

AZFVYBIVOTA7 > 2=V BORY, B
B OGRS oW TR T -
o A~ g ACRIEGIAD DB HBIET 5 &
LRI ->TRIEHRERLR DS Z EHED LR TS
RAxF v, fEKO 55 (2mg/day) 8 X0V°10
f& (4mg/day) OEL5ET, EROMILIHETL
TW3 1A o A~ v A EHIRES L,
SERET 2 IEIT 2 HROFELRHT HERY
fTole. ZDFRE, 4:8HF IV 6 BHEO®KE T
im0~ — 7 —## (PK, CPK) EHizs
LET L, BfRiho < —» —g#% (PK, CPK,
GOT, GPT /¢ &) wTFhiHEMEML T
to. ¥ 7o Bk © Alkaline protease ¥ X OY
Neutral protease |3V HEBIZIEHE T AR LT
Wi, ILREOMOGETERS L, BB
G0 D 1 BRI ORI BB AEI RT3 0%
BHBNIY, TORIIMB~y 2 LEBIZDS
CHEBAERERLI.. ChBOEEMD, T
TIFERDOHETL TV BH oAy AR LTE
HREDNAZ F v 5T 5 2 L CREROHEST
HHHREMBTH LT THILZE, kD
i, TOBMRIMEFREFEE LY L, LA
UWE B EHEOHTRR-r MRz &
PRI R,

REZTNT 7 A= BOBERYIE 2 TER~
Y A 638 B XU 12 HERET5EBRY T



B R EDTER T A HEREEE (o1 X7 Fv) ORNE

o Fo#ER 0.4mg/day, 0.8mg/day, 1.2mg/
day 5, WTFhilmEds XOFRHGRD <
— 7 —EROBUREL, HAVIERFOIVTF
vHHEROELi Eh DIERBEDRE DD Z &
MWD Lt hy, 2R 0.8mg/day #4500
ENRLKRELPHRERL T, L7477
A=V BOHBHREC X HEGHREY L HNDHHE
Bh £ 5ROV 15 HTSDRB< v
AT T » e, ZORBRARKES ORI~
Y RACHIE LT, W ORGSR B DI iE
BREAR LIch, ik b 0.8mg/day dose Tizd
BEMNBED LAt 1.2mg/day 5T, FE5
Far s LCRERSREND DM, &5~y AR
KAPCIEET S LW O oSE L300k -
TcHAE R L. CHBDFERND, TAL7 7 A
=V BERTTIIEROHEFT LIH O A< T ACE
b3 5 LIEREDRLAD bh, FHOERHN
Bohss, 1AHE5EL 0.8mg ARG RN
ThHESFERIE LR,

10. #RHFREICE - THERE A1z C57BL
16-dy/dy 7 RIZHTIRRIF &5 &
A RTFAE5OZE
FR IR AR X B Hhie C57TBL
16-dy/dy =7 A%FAGT, NAZFVEIVR
A RTF v BEEOHREFRLIC

Wk, HoAre7 4 —dy kT2 ARES
fewiziy, dy BEFE~TrRIORE~<Y A
DAA, ARARERTHFENRLEDR TS, L
ML, ZOXMTIE, TOFDO 4501 dy &
ERVARBENRLOLTHDY, LbAEHE2~3
BTl bW EIEE EH A e 7 4 — %K)l
352 AR DI R R B ORI
Mok ezo~y ARFERZHEHTH LAATER
Mot XTT, BAZROEMiAWT dy &
2wy AREHL, "AZ2FVBIVrAXTF
v G OB TN,

(R B) rAre7 —%RELL dy &

Ty AERA, 2 ATk E VREY UTH
R L BRI IR AR DRZHEIN 2RI L
fo. —77, AAORE AN GETEERIRL T,
REEFHCERHELEB I, ChboIBER
FOREREL KA TRALT, ZHERILSE,
X LI E T L. Coaflifaiinity, |
HoHh UDEIEEYRE I EHROINEACE
ML CHTFH B\ A fF E TRE I
RAZFVEIVrAXSF VX 2mg/ml O
BECHENL, dy ke A (B 1~2 8D
OFHE TCHBHE L. SRFGAEAEK
wRBRCES Ui, BRMCRE, RERRAKRE

CERFANRKER, RAZF VBV ARXTFVE

b, dy fiva ey —<v ADOERTHEC,
o XD ELAEBBRIED AN, GHE
DICFHABREPLELEZD.

11. RZRYF-ORHHFEEPLELT

HE¥ B 5ERD 5 b Duchenne Blfj A b
v 7 4 —fEXPOCRA 2 F v ORMEGOPE
DOEFExT- 1.

LSRR O A L r 7 4 —3E 30, BERE
BEREGCA e 7 4 —E20, HEEsA b
r7 4 —5E 40, SFRAEMK2H, Duchenne T
VoAt m7 4 —fE106, 321 FICHk 17 41,
A GITH -7 FERAMEIZ 2 A0b 42 7
A-c, {HfFI3 60mg 75 1.500mg (&1 lkg
Wwh 2mg b 100mg) TR ATV,

Bk o 5 mE0 miEsR (CPK, LDH,
GOT, GPT) 11 X Az 7 v HAEE < O
ET T34, FOBRLCHMOBEmE
Bbha., LhLl, T5ThWiDRbh5.
ok cEROTE O R LR L O
Preclinical @ Duchenne B A b v 7 4 —fE
D 1GIDRTHEREEGH L2 FUEAT = 4 FOEK
EAD R SR p YRR L T ie. R,
ME—ERECRERZED bhT, REREEE
Abich i,



12. DMD BE(CHT 2 XXYFRADE
ERRFE2LT

EEHFHRRIANA 27 v ORGSR 2 FHE T 5
#z%, Duchenne muscular dystrophy (DMD)
FEBE Q0L ) w2z +vuagbiL, BK
2R B LORIEH OB 21T - .

10 3%LAF @ Duchenne Bl A2t v 7 4 —fE
DABBZE 6 llc~AxFv, FIuH, A%
F v DT, 20mg/kg/H (1.000mg/A/EEA) &
3 (7Kg, 158, 210 < 8MHIT>EHEL,
IMmAgzEe AW, 6W, 8W), myEdE(LF R,
SEBAE, ADL 75 &imonC, BRI A&
L.

T OfER 1) BRI 1 O MAEE 18
BAD1HIRERE, BRECKRELXE L. 2) CPK
W, BEARELN 14, BETLEE 14, ETH
LR 24, ERARETH2ETH-. FiHE
LT, "Az2FVvHEELETCETL, 7R hHE
#, ERwmRLI. 3) GOT, GPT, LDH i &
T, HELEEXch ot 9 10m FEEHT
Wefill, b kbW, BEEFHRRRER, Bk LT

W, BENH - Th, BIEERED bRt

ADL 3—WH-ELDH Y, TOBRETFTL T
5) K&, Wi EORFRRR bR ok

$ kLT, CPK i3, fehyfEo L
7o, TFTHRELTE R, mEESHT Xb,
CPK % ADL iz dHBIT B EHTH - 1285,
5% OFEZERBD ORI, -1 BIKEICS
Wik, 10m fEEET, bbb, 85, ADL
7o SR @HICHEHBEROUHE N L bh 560 H
o iehy, &fkE UGHEBENTILT e s
-7z,

SEDNA & F VIEBUL E TR DT, F
Rl & LTRET 5.

13. Duchenne BEFHHII O 7 1 — £
(DMP) Iz 9§ DRy F D FERAER—
—EBERMIIIEA D —

RILIEBHETHES A F e 7 4 —ECT2
NR 25V OBREDREEF TS ENT, Rk
TERERS /D EEEBEF © Duchenne BIE17 4
vAbr7 4 —fE (LU DMP) 124 CGEfih 2 1%
~ 838 k LOTRILEIR Rk DMP 1 & (125%)
T, "Az5 v 20mg/kg/H % 8@ MR D
Single blind cross over g1z §¢ \~ 1 H 3 Bz
FTHEE LI, “AxF vEEEOH 5 FITIL 2
BRI R, &5 L. EBERS
RICHKEN B2 F2 T BT, 2~48
HITHFECRL THRF L.

R & B5-PRkA R 4 B & iR X U8 1
BERH®IT, 2V T FYV e 742 A7 374 5% —
A (CPK) e & oiEREHR, M« Reho 2 v 7
FVe2VvTF=v, RP3-AFALAF VD
WE A 1T - 1o,

FE BB RERT IR (20m ZB1T - RYERSAIE - 2
I -4 - SR D) DORIE R X OSERIHEEE - A5

DEEALITD & FHill L 7.
G ) 1. 1% CPK ffi : DMP $iftfi 5

G 4 GlTid, B5BAE 4 WO TL0ET
Ui, (HBRBREOGITIE = ORI BT
71,

2. IEFHEAEDZE{L 1 1) Preclinical stage @
235D 2 PlCix, HERBEREOGLFEEH L 3k
BEPAB OB B LT

2) 4D EoERRBRE oI, (KR -
DARETT « PAkGHE - ISERBE D Z LT D X HRES L.

a) 3PITIREHREMRL, BEMAKBL
DT, (BEBRFEWH LT L 2, 16T
TR SRS, 1 I IEEm R 54 4
MCHE S HTHUELL, fho1flcit 458 8
RN Ut X (A Y <

b) 3 PITIRIED AL BARE T e - 7225,
REREL D Y, HETRGHBESREE L.



A K RBHED R T 2 WRERE (e A _TFv) ORIREME

WTFhOIEG S thDBRIL a) D301 b REF
TH -t

3 WEEHITIE, 2RORBIEES ¥ CHEL
B 5o 1 Al RTeE, BEREL, X
EEHEBHEE L. TR0 1 A5 HLRIE
BLTwehd, B3R 48E%, BohkBbirR
L, 8HTH ILIEMLET .

3. {ERIRREE O Bl RIERT & FitE o 50
DOIEMERAE L B LIS, EREARIBETAHRT
ZOH AR &\ 5 AR ED - fe.

ENA &5 v X v ZERRERDROR
B Lt flitieds o fehd, —BtE R R Tl
AR bkt METHEHE 6 ~ Tt RE
BIOBECETROBALRER I Y L AL
H%x e, FBEATCMETELLTY,
IR S HEEET A RS R bR L Lieh
b, RS O FIOKRIER & HTREGIo R 510
BN L, FE ARSI TRIESA,
MFEDOThOSTH, RIFE VI BANIEL, B
B TRAF ORI OV TR LEE.

14. BEaF#oMmE CK LRICHTINZ
YFHBEDRE

ATHRUEB AR R oM CK ERcx3%
Nz F v BEEOPER X O 6 ik CoFHIGc o
W R T o .

MEFHEG oA rr 7 4 —DBEFRTR VT, M
CK M"afiamT o ERRLAMBRTVAEY, Ik
PRA2F VS TIRNMETHEE YRS &0
Bk THE IR TWA. ORI oWT
VRIS BTNV DT, ZhIZBET
REBDTFH D 235 B TROBFRLT - 1.

1) HoAbe 7 —EBRECOWTEBEIR
HCK 2 AMEL, MERE, KERSG, i
s LORERF, KEERS TR 4Ty
FTRAzxFvORELREHREILICE A, @
HCKRTT L » THREREELYZT, AR
IS T RmR L, £, ChieAxzsvhss

Mz 5 & IBLREToBRAR LI, Kk
FHEWIRATIRB LRI R bR - e
2) fEHIRACH 4 OFEIOEE X AR L, M
HCKABERTHZEEMERLThD, "AXF
vEHET, ThRESBEBHT LB LI.

CK X ATtk 24 MNRICTRECETSH, ~AZ
F vIERARRCIIFS 51.0 BALo B YR30
Zxt L, A% AT TP 28.57 it
fro L5HC, Wit L TR ol i L.

S B oy CK o LA OB 6T
e, AKEEED HOEE, ViRiEOMALE D
WREAMEIR TN, ASFEOREOHET T
HIEFZ LR IR TE BT, EoFEEDT
BN E. SEIOHEDREE, “AZF VN
e AEREET 5 EARR SR, A
O A b r 7 4 —fED ME CK KT FAC,

25 LI RO ZEEM bt - T %
DT d EHEE LT,

15. Duchenne B A7 4 — (PMD)
BECHTINRY F - ORE—HL
WEREEOD marker Z WWT—

ML BAETHEN A b e 7 4 — (PMD)
BHCHTHAAZF v ORELRRIT B 1),
3% CK & 57 L\ 2 oo marker “C % % mascle-
specific enolase (MSE),
I (CA-IID) & oW THIRZTT - 1.

1 143 flo PMD EF i~y CA-TII
ORFEBBE, CK 2 MSE & RfE» TR
HEThoic.

2) I CA-III { & CK iEHEM o HMARER
0.8471, MSE {fis Ti 0.7818 L\
flizRr L7 (»<0.00D)

3) 10 flo TRl g7 Duchenne # PMD i
Z 8RN A 2 7 v ik G (20mg/kg/R) %17 -~
kR, 658 B CK AT IR # S
HARBECEWiZR L. L L CA-III,
MSE CclABERLRELRAZLRhish 1.

carbonic anhydrase



4) NAxFUEERTHO X>35% Placebo
% 8 WEE- Lic. Placebo i ZF ¥ 4 BRI
BCEARS R E~, CK, MSE, CA-III
DWTh DR ARICE LR L.

5) Mm% CA-III it CK, MSE tiziz@iEon
B LY, “AxF VLI - TERILEL
TIRE T ot

6) IMARER OLEIITAT LIE B e ok
AR bl -t

T BRI NEEIFERARA LRI 5

16. BEHISCXMOT7 1+ —EICHT B3RNZXY
FoRMBSBOBKRER

BEMRI A 25 v (NK 421) # Ko A
a7y —EDBEFECRIBY 2TV, LTOEK
BV THIFE L 7.

¥ 4 Sz te 581 NK 421 55 56r), B
KRR 2 B 9 fl. WL, BRI S A b
r7 4+ — (LG PMD) 5 #i, HiiiiE P Ly
Ab+wr 74— (FSH PMD) 2, Duchenne %I
fizA b » 7 4 — (Duchenne PMD) 24ich
5. DEofEFCRL, NK421 #4Rr vikno
BHba L, BIEAORBICHER L LTEI
LH1H ARCH . BRI 60 4E3 BB
ETORATL I, 200~1.000mg/day ¢ NK
21 {5 IARNL T~45 5 B (B8 32.7 7 A) TH
5.

FRIRAE IR 5 1V SR 75 42 £ o 15 1 2T,
10m ATHER, BESBY FHEAERS RS2 AV 7o wisqb
iR CPK # v, FofiFfFBERO

7o, KIME, BF, EHEE, RETRZBIZE L.

s R) BEROCHEY R LR, B
Kz A2zo FSH, PMD o 1 fj& subclinical
e Duchenne PMD 03} 2 fil% fi & £ GIICFER D
EFTHBL bR, —JimE CPK {fiz LG PMD
D1 PIREREETHE 2 & bh . ot
Duchenne PMD /Ko, g3k b CPK %L
Bl RTHCHESFCH LR, LhLihb

DHIT L ERRNIH HIERDHET AL B h
TkY, CPK MmO X &EKRIIZEL L DR
THBIE A B - 7.

NK 421 b, 300D, RKIET, T
TREDHLBHEREZFR 2 b Db ot (240
mg, 450mg, 1.000mg fRAH) Ll zhbo
picd, WE —RPUERECTHRTERMEX,
TG NK 421 o 52583 5 = & Ak,
m, ML, RIRTREE AL LRT,
TEEIERE R Shieh - 1.

NK 42l &5z X v, BonidgikeisErynT
Blikichs o 1ehs, &L OfT CPK OET 43
Tk Y, EROHETLELE TS A EEIIEE
k7, 4%, —HEREL LIRSS
A L B

17. KL7xT=2/—)L (BF-121) O 4kAE)
REB 30

MAMBRR AL 7 = = > — L ONEIIEL T
RBD, Ty b, YHF, £ 2BI0e MK
BIEG- 2T, mAPERE, IR, 3k, R34
ZHEL, BWEEONTIED LB 21T -
oo Fh, 7o MCHEREOHE L oML
AT HPZE L 7.

D JESE: 7 F OENBBRTT (CH)-
BF-121 #F\Tfrot. feoEBi, M-1 Gk
bk, M-3 13 RIA ¥ (WifEE#H4), M-2,
M-4, M-5, M-6 3 HPLC ¥: C4#F L1275,
M-2 TN TR ZDRREED DI £ + ¥ &
437 CHEELI-DBRIE L .

2 % BRiarvaz=v -3, WTho
BYECE\CTLHELE» DERHICRIL X A,
85 30 o~1 R CiEmpPEETEL, 1o
M LOHELR. WTFhOBgEIc s\ T
b AL, KA DREETEH 5.

RPRESRIL 80% TIETHBH, FDIZLAL
PIRPCHRE S h, SORIRTR <,
RS bhien - 1e,



BAED— KRB EMC IR T 2HREHRE (1 XTFv) OFHRRR

BRIz oL TR A X L EELRD B,
5y b T M-6, v ¥ T2 M-4, 12Tk
M-1, e b1k M-3 p:R#EWT, ThEhR
FREM D 50% LhE%x LD

ABA~OBTHIRL, &L odficmd X
DLBBECHHL, T RE, B, IR
PREMEZ R LK, R R L, M 5o
SLIFEFTH. LU d E b ofie
T, RERCHET S Y Vo8, BIE, A8 W
I B SRS 2 AT 5 O 2VREI TS 5.
FHARANRD E D ERECHET, &5 1
BB CcmRBEDIIE IO 1 THHN, Bl
Hs B O RILAL OIS & AN TKRER .

18. OARTFLEIURIX Y FOHBA
XL LTOBRRHR
He, #H, AHTAR A XS+ B ION

AR FVOHIREFEEE L TOBRRMELXTT - .

FlAHAR A RTFy, “AxFvRRET
5 EE LI, BIKRR O PTa 8 LEEKPIR O
T I

1) r A X750 bioavailability & SIFIPFZE

BEERAY o<, 1 RCEARELLEED
bioavailability {27ERMA DO Th E Risbinh o
fe.

BEERTRIERRE L BED 1-n M XS
FUBRERIE, K 92.0~95.6%, KEKARA
10 f58% 94.7%, H# 7 xn 91.6% THH, EF
DFERILT b THh o7

2) XA % F O bioavailability

2-1) fivAtrev, —lEE~v 2 (C57BL/
6] dy (=) & ZDREIERIE~ 7 AT EHN
fo. P — 7 XWHERRTH D, BREIFRIE~
Vv ATENoT. #BfEEECXh, €= 713 H
TREIEL BT Lt e P ED B &
FALTED, BIE~ Y ATEIRENIHIER
2. =y AOFERBPHTHB @S, 3R) AHPA
OFFELIITHECRAKETHY, BFREORINT

o TP L.

PARRBELEG® 1 RHThERT L, <2
& F VX EED 30~40% = L, AHPA 13
M X p@vn, RiE~v A0 AHPA FR7EHIL
JEREOTR IV Eh ot T, RTOF—
FERAZFUvERIGIEICE 0 AHPA 4R
BRIE~ Y ATHIFRIED LA DENTH - 1.

FRIE~ Y ATOR « FEPEIRRILETHR E Tl
HLicBmEozh L ABCEL, RHBLIE
H=oALREETH- .

2-2) %7 v b (38 OE2MEFEAR
WZHt1T L C bioavailability % F-~X7-.

BH5E 11Tmglkg TR\ T, REMAPPEE
0ug/ml gL, 24 FefE#E D 0.1ug/ml DR
BRI 2 7 v 2 i, p-hydroxy-besta-
tin (% 2 §7{Sh o o, DA RO 3 B
LEHRAE LI e

2-3) Duchenne Blfff A v 7 4 —/]NR 2
O 130mg X 3 [E/H &5 H 1) 5 R o 3
WA BIUPER & 5 CHlE U2y, fRHETRA
DENEFRCKTFDORA X F VI ERD p-
hydroxy bestatin & & o (2S, 3R) AHPA
NHEY, RETERR S X v L.

3) NRxFVOLREH

BREER T 2EERE L ZOBRKABRA
Fo4vay, 7OXARFVRERIL 98.9% T
By, SR I ik

D) RAXFVOHFET » + (3BE) wxT
SO

0.5, 1.0, 2.0g/kg % 1 [EI#HFH-Lick Toak:
BT —BRE - AE - FEYOREOVWTHh
LEFRIL, FRETHS eh ot 39, 117,
350, 700mg/kg % @A 13 BEH G Lick En—
FREE - RIRTE - MRIRE - WEFIRAO VT
REHELE L, TRFECHLBED LAY, KB
TEFBEABERAZFVIIGET v PRLIE
BETH -1






g A RTFFOOTaTT —

B R B M

=y r VEBRGO Cat (KPS w77 —
+ (CANP) pin A X7+ Vi k- T BHERX
hazZ sixximphTtvws, bhbhix, 7
FEFRE, B6, BFEE, PRBR, ARMER, KeRRic KA
LT HRABED FrF 7 —Eh, T Cat B
ks X0t SH &THIERECIVT CANP &
FLIEMLTWBZ ERMMb, chbiexds
BEEHBRO—B D 7 = 7 7 — CHEROBHR 2
B Lkl s, e XFF VYR E>TH
WHHEAZF B X BV L.

¢, BiHo CANP BT 5HEA MR
EXATLTC, EROSHHBHMECIE A LT
w2 Cat (kv ATA v e 43—+ (LA
T A4 v calpain EBFRTS) woWT, £
DR L HEOMR L RAMCT oo, &I,
PN R BROCHET AN, ve s
—ERBOREEXYRERLLDT, ThEA LA
# 9 (calpastatin) & &30, ZTORELHEHE
ZOWT LR T - .

ChHDHEEXBLT, e XTFFvDTSaT
7 — CAEFERO— B FRIBLMN T L L
hic, TOABRFREMNERYIALMICTEIL
DARBIERO B THS.

* AEAFEZTHBREGRES

¥ HEIEBICE T 5 TF5E

%*

1 S R

ALy I BIVIE, ThPh7 2RMmR
FIOT 2B VHERABR L LOERLAY.
FERIREFIT 20muM A § XV — A& (pH 7.5,
2mMm EGTA B IUOSmM 2-2 4 Hh T b= ) —
AEFH) & 4£°C THaEN LIRER L.

HNARL VD HEA VK REMRE, 50mM
r v A - HCL igfdi 2 v, @%, pH 7.5, 30
°C ¢ 30 HRMIBER X% U 7 v ABEREATIEHE~
75 ¥ g ¥ OiF# Folin-Lowry ¥:i2 X b, 750
nm OWKERHME LCEHEILE. Arsqv]
DEEWIZ 0.1mMm CaCl, #, #4314 VI DE
iz 5mm CaCl, ZiEHAR & LTzl W
THhOBEL 5mM L-v AT 4 VERIEIRL.

ey 7 —H0 1ML 750nm OBKE 1.0 D

ik 30 AHEITE X B REFRELERLL.
FEAY IRTFVEBCHTHANAA V]
B XU OHRIEMAL, KOFEC I > TRIAL
. RIEE lml iz h -4 v 9—-150ug, HE
7% F 57—107nmol #fx, SmM YAFA
vV, 2.5mM 2-Anh T v =x s — 2, BIW
5mum CaCl, e iz 30°C CRIGHHEfT &+, 2h
R0 ELES EGTA # ImM i/’ X 51T
mx CRIGREL Sk, SR Y EERk 7
w= 7574 — (HPLC) T X » CTERMIKY
L.



MBI HT B A -1 vofEfL, 0.5ml
DRIGHHT A N34 v 11—26ug, E 0.002
—8umol #& LR T 30°C 12T RIL & HET X 4,
LT D -7 3/ ~4-2F 07 =Y vOAK
(380nm iZTHpAR, 460nm DIEN) AL
THZ LWL DB

Bt & R

HNAL VY IHES VDL S EAREY LS
HRTHN, F ) TRTF PRIk  {HEH X
RTWB7 e 7 —EAARMBTIE LA LS
STERLRE WS O ERDAFTH o1 &
AN, GEIANAL vEKREICHEBE LT, &£
DRIRCEET DAY 75 M8 Tr
DERM % HPLC TRY L Thic L o5, it
CEHDOXTF FRMARDREZT B 2 & bbb
h, TONMOMILE O, B, NEEREC
BWELI - FR VY RTF o0 SEE 4+ 39
BT, msg vERERIRNET S 2 Lot
ED Lot DTFRZOMEOMEY Y
152,

1. BEXTFFHTDIHLAMOER
R1C33foREMNXIFFOrr 4]
(BB BIOI (FB) WX BMASROMERY
BFs. —RLTZhbLD 3T F FAH L2
TV E>Thieh X< HR3hbz L, T,
DRORRMNT E L TREDINZ Ehbinb.
LHBHEEAELIMORTF FiedT B 42
AV IBIVCTOERZHEL URL-DOHE 2
TH%. MNOEMBHETRT X5, FHEDY)
WHEFNE A v 24 v T ENCRLTH S A, T
X o TRAEBMOECETOXER (MoAMK
F) BREDBh. R208ERML—EBH & LT,
Ak Py L@ Tyr, Met #7-43 Arg
(BB Lys ) #4 b, P, frfEwc Leu
7eik Val 4 57 7 5 FRIFA TR
HEVZ D P AT LS S0 T e
Th L, 7, PYERT 3 FETL IV
EDbhnb.

2. WESKREHEOFAN
LT 5 FIET T R A ST
WTC, P/ MCA (4-2 512 =Y A-7-7

e
s

o
N

0.4

Absorbance (220nm)
o

Acetonitrile (24)

Time (min)

Time (min)

Time (min)

& 1 Chromatographic patterns following digestion of dynorphin, glucagon, and oxidized insulin
B chain by calpains I and II. Upper row, calpain I; lower row, calpain II. Dynorphin in A-I
and A-II (57 nmol), glucagon in B-I and B-II (57 nmol), and oxidized insulin B chain in C-I
and C-1I (57nmol) were hydrolyzed with 20, 9, and 9pug of calpain (either I or II). The

yields of peptides a to r are shown in Fig. 2.



rARFFvOF ey 7 —EHEFRCHTIHE

I 5 10 15 20 25 30 c IYielq (%)
, alpain alpain IL
Hexapeptide LWMRFA P P
—_ 56.8 65.3
‘s - s 124 1.2
Eledplsm-reloted KFIGLM NHz
peptide 658 233
a-Neo-endorphin  YGG FLRKYPL
RS —— 64.1 78.6
e 234 4.5
. . y — 247 46
Angiotensin | DRVYIHPFHL
p— - 35. 64.4
_— %3 X
LH-RH ZHWSYG'LRPGNH, ' )
63.5 773
—_ 13.0 2.1
— HoR
Neurotensin ZLYENKPR RPYIL ’ ’
69.1 69.8
— 12.6 10.1
—_— ) I ?: | ?(5)
Dynorphin YGGFLR'RI R PKLK WDNQ ' i
—— d 24.1 45.2
o 49.5 30.9
' ' ' | ' 47.2 31.5
Glucagon HSEGTFTSDYSKYLDSRRAEDFVEWLMNT e frace
T |§f<5) ?§Z§
f . K
9 f———h—— éé "?’"?e
Oxidized insulin  FVNQHLCGSHLVE'ALY'LVCGERGFF Y'TPKA e -9
. q 56 75
B chain 37 12
27.2 28.8
PP — Z;g 30.9
p . 2.1
! 34 K

2 Cleavage sites in oligo- and polypeptides by calpain I or calpain II and the
yield of each fragment. The amounts of calpain (either I or II) used were : 60
pg for a-neoendorphin (110nmol), neurotensin (110nmol), and LH-RH (110
nmol) ; 20 ug for eledoisin-related peptide (141nmol) ; 150 ug for hexapeptide

(207 nmol) ; 50 #g for angiotensin I (77 nmol).
Thick or thin arrows show major or minor cleavage sites,

to », see Fig.1.

For separation of fragments a

respectively. NH,-terminal Z of neurotensin and LH-RH represents pyrogluta-
myl ; C of oxidized insulin B chain is a cysteic acid residue.

IR RETAHC-BIV NIRRT R TS
AR Y OIEFIRRE Ule. —EOZHT <R
bihic MCA HFF T T HiEEYR 1T &
DT/ 5.

ALV IDIFEI RIS, IR LT—
e e iEE R LIS, ZHIXIDIRS
ns Ca** FEET COFBEFEAL L Y S REFTH
B EXRBLTWAE Lhfiy (K3).

H1OFPD 3FBOIBITOVWTDT — 2 b,
AL P R T OB ETLE
HAMNZER LB &, i, Pl Leu
>Val DIFTEIREDS DB Z E bbb, R8T
Vit P Arg 0B EHEE TR, CoOfXA
ALV HPTDD, BHEDOBFIZIHK P, ©
BRI L » THREMNSZRAZT TV A THIEE
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# 1 Specificity of calpain I, calpain II, and papain on various peptidyl MCA
derivatives as substrates

102 x specific activity?

N Concen-
Substrate tration Calpain I Calpain II Papain
mMe umol min~!mg™!

Suc-Met-MCA 4.0 0.0 0.0 2.02+0.04
Suc-Leu-Met-MCA 4.0 6.84+0.06 5.05+0.12 306+1.80
Suc-Val-Met-MCA 4.0 0.43+0.04 0.31+0.01 554:+£43.3
Suc-Tyr(Cl;-Bz)-MCA 0.4 0.0 0.0 0.0
Suc-Leu-Tyr(Cl,-Bzl)-MCA 0.4 0.42+0.03 0.33+0.04 0.58+0.01
Suc-Val-Tyr(Cl;-Bzl)-MCA 0.4 0.07+0.01 0.04+0.01 1.58+0. 09
Suc-Tyr-MCA 2.0 0.0 0.0 0.63+0.04
Suc-Leu-Tyr-MCA 2.0 7.6340.45 4.00£0. 28 38.343.48
Sue-Val-Tyr-MCA 2.0 0.81+0.01 0.37+0.01 30.744.10
Suc-Leu-Leu-Val-Tyr-MCA 0.2 1.81+0.36 1.79+0. 29 161+6. 90
Boc-Val-Leu-Lys-MCA 2.0 4.64 8.00 1220
Boc-Leu-Thr-Arg-MCA 4.0 0.84 0.36 860
Boc-Phe-Ser-Arg-MCA 4.0 0.0 0.0 51.7
Boc-Val-Pro-Arg-MCA 4.0 0.0 0.0 240
Boc-Leu-Gly-Arg-MCA 4.0 0.0 0.0 12.0

® No cleavage took place elswhere than at P, as detected by ultraviolet absorption and ninhydrin
staining on TLC.

® The value represents the mean of four separate determinationtS. E.

¢ High substrate concentration (4.0 or 2. 0mM) was used to ensure the maximum rate of hydrolysis
in most cases, while with a few substrates a much lower concentration (0.4 or 0.2mM) had to be
employed due to their limited solubilities.

% 2 Comparison of kinetic parameters for calpain I, calpain II, and
papain at 30°C

. 10-2x
Substrate Enzyme?® K, Eeat kear/K s
mM sl JYSERNE
Suc-Leu-Met-MCA Calpain 1 1.21 0. 062 0.510
Calpain II 4.78 0.194 0. 405
Papain 0.343 0.926 27.0
Suc-Leu-Tyr-MCA Calpain I 4.74 0. 369 0.779
Calpain II 2.21 0. 092 0. 417
Papain® 0.711 0. 158 2.22
Suc-Leu-Leu-Val-Try-MCA Calpain 1 0. 203 0. 029 1.41
Calpain II 0. 466 0. 065 1.39
Papain 0.013 0.783 603
Boc-Val-Leu-Lys-MCA Calpain 1 5.92 0. 491 0. 830
Calpain II 7.08 0. 805 1.14
Papain 13.0 208 160

2 Seven to ten different concentrations (0.001 to 4mM) for each substrate were
used for Lineweaver-Burk plots.

b The amounts added per tube were : 11 ug of calpain I, 26 #g of calpain II, and
1 ug of papain. '

¢ Ten pg of papain was used.
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3 Time course of the hydrolysis of dynorphin by calpain

I and calpain IIL

In a total volume of 6 m/, dynorphin

(262nmol) was incubated at 30°C with 5mM CaCl,.
One-m! aliquots were withdrawn from the assay mix-
ture after incubation for 0, 10, 30, 60 and 120 min,
and the reaction was stopped by adding 9mM EGTA.
The peptide fragments from dynorphin were quantified
by HPLC with a reversed phase TSK ODS-120T
column and a Shimazu integrator C-R1B. A, calpain

I; B, calpain II,
H, Tyrl ...... Args;

O, dynorphin ;
A, Tyrt-.... Lys!s.

®, Arg?----GIn'7;

100

(%)

50

Relative velocity

1075

1074

1073.

1072

Calcium concentration (M)

El 4 Ca?* requirement of calpain I and calpain II for the
hydrolysis of two different synthetic substrates. Calpain
I (11 pg) or calpain II (26 #g) was incubated at 30°C
in Ca?*/EGTA buffer with 2mM Suc-Leu-Tyr-MCA
and 4 mM Suc-Leu-Met-MCA. The rate of hydrolysis

was determined by measuring fluorometrically

the

amount of 7-amino-4-methylcoumarin liberated. Closed

symbols, calpain 1; open symbols, calpain IIL
Suc-Leu-Tyr-MCA ;

o

’

MCA:

@ and
A and A, Suc-Leu-Met-
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5 Inhibition of calpain I- or calpain II-catalyzed hydrolysis of peptidyl MCA derivatives

by leupeptin and antipain.

The assay was performed at 30°C and at two different

concentrations, [S], of Suc-Leu-Met-MCA as substrate and with varying amounts,
[1], of inhibitor in 110 mM imidazole HCl buffer, pH 7.3, containing 5mM L-cysteine,
2.5mM 2-mercaptoethanol, 5mM CaCl, 2% Me,SO, 2% methanol, and calpain I (11
#¢g) or calpain II (13 #g). The rate of hydrolysis, V, was calculated from the amount
of 7-amino-4-methylcoumarin released in 5min. Dixon plots and Cornish-Bowden plots
were used to determine the K, value and the mode of inhibition, respectively. A
and C, inhibitions of calpains I and II, respectively, by leupeptin ; B and D, inhibitions
of calpains I and II, respectively, by antipain. [S] used are: ®, 0.2mM; A, 2mM,

O, 0.4mM; A, 2mM.
HERS). ke/Kn fETHS &,
MCA iz 55y, v_7Fo1 MCA X vigsE
3.5 ERIFRIEHTHH I ETIB., LrLan
RNA YD kop/ K flLIT—RH A A ORI
LB (5~433 5D 1) IWE EE T35, %
1o, g v K, {Hiz 1073~10* okt &
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B 2 Chromatogram obtained with the reaction
mixture of p-hydroxybestatin, leucine
enkephalin and methionine enkephalin. A
portion (200ul) of the standard solution
(5nmol/m], each) was treated by the rec-
ommended procedure. HPLC conditions :
column, TSKgel ODS-120 T ; mobile phase,
CH;CN-50mM CH3;COONa HCI buffer (pH
2.2) (1:4, v/v); flow rate, 0.8ml//min;
fluorescence detection, Ex 350nm and Em
425nm. Peaks: 1, p-hydroxybestatin; 2,
methionine enkephalin; 3, leucine enkep-
halin ; a, reagent blank ; b, by-products
from methionine enkephalin and leucine
enkephalin ; ¢, by-product from methionine
enkephalin.
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[ 3 Effects of reaction time and temperature on the formylation. A portion
(200 ) of each standard solution (5nmol/ml) was treated by the
recommended procedure, for various times at different reaction

temperatures. a;-a;, p-hydroxybestatin; b;~bs, leucine enkephalin ;
¢;-c3, methionine enkephalin. a;-c;, 80°C; ayc, 70°C; az-cs 60°C.

IOOW

Fluorescence intensity
(peak height, arbitrary unit)

KOH (M)

Bl 4 Effect of potassium hydroxide concentration on the
formylation. A portion (200ul) of each standard
solution (5nmol/ml) was treated by the recommended
procedure with various concentrations of potassium
hydroxide, and the pH of the fluorescence reaction
mixture was adjusted to 3.3 with 5-17M acetic acid.
a, p-hydroxybestatin ; b, leucine enkephalin ; ¢, me-
thionine enkephalin.
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B 5 Effect of pH on the fluorescence derivatiza-

tion. A portion (200pl) of each standard

solution (5nmol/ml) was treated by the

recommended procedure, but the pH of the
fluorescence reaction mixture was adjusted
with a mixture of 14M acetic acid and
concentrated hydrochloric acid. a, p-hydro-
xybestatin ; b, leucine enkephalin; c, me-
thionine enkephalin.
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K 6 Effect of reaction time on the fluorescence derivati-

zation.

A portion (200 #l) of each standard solution

(5nmol/ml) was treated by the recommended procedure
for various reaction times at 70°C (a;-c;), but without

hydrogen peroxide (ag-cy)-

a5, p-hydroxybestatin ;

b;, 2, leucine enkephalin; c;, methionine enkephalin.

13, Al b, 25nmol/ml ¥ CFEAELEAE
MEERTRT. ok, BERARECKTS p-
OH Best O R InEIE 2 R §F € 98+1. 8% (n=5)
ThHote. BEHOBRIFERRC X 5 HBHRK
() 1%0.99 THote. ¥te, SIN=2 kT3
fiEso p-OH Best FEEEO&K I FRIL 62 pmol
(20ng)/m! THotz. Z hit HPLC AET
480 f mol I3 3.

Best %85 U7l At 2 AFE L, 7 @D
WU THIE LI fE (165ng/ml) OZBHHREUT
3.9% ThHotc.

Best (4.17mg/kg) ##4 L fi# A& o
7~OH Best o ERRETILEABEICL b €=
#—Lic (E&1). RRABFD Best 1L, 57
FEEPAR L -80E HPLC o X o TEELED
DTHB. EEANTE T, 3k p-OH Best

O M EEE T Best # 5.4 4 Bif5#4z, Best 0%
ML 3BT T h ZhisEx R L.

¥, EHTFPASLC LY Best RHlFHEREL
TWBHy A a7, —BEnEHD p-OH
Best & XU Best w0 T, FECHELR
(F 2). miFERFHIBGBAE 6 BB OBIChR
AL, 1HEBECEML B30 THS. 0
AFto p-OH Best/Best DL, #5#1
BRI 310 % (5 A ML 2 HIF 1 Hic T
EOEWEERLTVAS, i, BEAAOL
Fed o X —EolEENRE W &, H 5 Wi,
p-OH Best 13 CIRER IR TS 2 & HEge
Shah, HvAte 7, —BEMBFORAz5
VIR, B5HK 0.5~1 R TRAMERRLT
WBHIOZ Lk, JIELIEEO p-OH Best/
Best o % JE Huix, {03 AO$#54 37\ L 485
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7 Chromatograms obtained with (A) drug-free serum and
(B) serum at 4h after oral administration of bestatin

to a healthy man.

tions : mobile phase, CH;CN-50 mM CH;COONa

buffer (pH 2.2) (9:41,

same as those described in Fig. 2.

Dose : 4.17mg/kg. HPLC condi-

HCI
v/v) ; other conditions are the
Peaks : 1, p-hydro-

xybestatin : others, endogenous substances and reagent

blank.
(ng/ml) :

Serum

A, 0.0; B,

% 1 Concentrations of p-hydroxybestatin and
bestatin in serum after oral administra-
tion of bestatin to a healthy man

Concentration (gg/ml)®

Time(h) Ratio®
p-hydroxybestatin bestatin
0.5 ND 0.20 0
1 0.010 0.70 0.014
2 0. 020 4.65 0. 004
3 0 065 9.30 0. 007
4 0. 165 8.10 0.020
6 0.100 1.60 0. 063
8 0. 045 0. 40 0.113
8) Concentrations of p-hydroxybestatin and

bestatin were determined in sera obtained
periodically at 0.5 to 8h after the admini-
stration of bestatin with a single dose of
4.17 mg/kg to the subject of 60kg body
weight.

The concentration of p-hydroxybestatin
was divided by that of bestatin in the same
sample.

BITHAEtORCEHLTWA I EHFEZ BRS.

b)

concentration of p-hydroxybestatin

165.

BREX RIS & DM LU FRMmBK
FCnol » HPLC &%

II.

2 B H &%

1D HRHBSHRORAR

a) 75mm 7 = vgEEEE KR (pH 3.5)

5mM 7 = VBB IO O mM 7 = VB3 S T Y
v AR ERAL PH 35 WFE L 0%, |

2) X % B &

a) BR&EH

@14~ I E 100 2 Wk (B RARERBFIZIL FC
nol fEHEEW) 25ul XV Tt =1+ Y 200
winx, 1100g © 10 4fEO0T 5. ki 100 20
% HPLC izff3. @FRmIR-FImIR% % 4 f5E o0
AFAEKTHEEL, 800g TE.L L AfRkmER
50 4 vz, K (EEMRIERFICL FCnol OFIHER)
100 iz, Y=r—vavIXDEMILES.

31 —



¥ 2 Concentrations of p-hydroxybestatin and bestatin in sera after
oral administration of bestatin to patients with Duchenne’s
muscular dystrophy

Concentration (ug/mi)®

Patient (year, kg)® Ratio®
p-hydroxybestatin  bestatin

A (9, 20.0) 0.190 4.18 0. 045
B (7, 22.5) 0. 330 5.98 0. 055
C (7, 19.0) 0. 200 6. 26 0. 032
D (9, 23.4) 0. 365 5.06 0.072
E (8, 20.0) 0.275 5.20 0. 053
F (5 16.6) 0. 350 4.18 0. 084

® Bestatin (6.67 mg/kg) was orally administered three times a day
(morning, noon and evening) for six weeks. Concentrations of
p-hydroxybestatin and bestatin were determined in sera obtained
at 1h after the last administration in the morning.

Y The concentration of p-hydroxybestatin was divided by that of
bestatin in the same sample.

© Age and body weight of the patient are shown in parenthesis,
respectively.

ZOBEMIBCT 4 b=+ Y 250ul 20z, 1100
g 10 /¥ 035, ki 1004l % HPLC 12t
R
b) HPLC
B v~ b 77 713, HiL655% HPLC
v, 7120 Rheodyne 3B A v o = 7 & —
100ul ~— ), Unisil NH, Chi5um) #F

IOO’- 2

Yy

Fluorescence intensit
(arbitrary unit)
wm
o
T

PLieh 54 (150x4mm i.d.), 18ul D7 w—
LA LIc HYL 650-10S A E0EeEEE 3
JOBLER V2 - —nbib. 7=t
& TomMm 7 = vERERE K (PH3.5) »3:1
V) OREBREREE LT, i 1.0ml/
min TREKT 5. #EHHI, Bk 275nmm
BIOREFEE 313nm CfF 5. # 7 AEEITE

8 Effect of pH of the forphenicinol solution on its

native fluorescence intensity.

The pH of the solution

was adjusted with a mixture of (a) 0.1M citric acid
and 0.1M disodium hydrogen phosphate, or (b) 0.1M

disodium hydrogen
hydroxide.

phosphate

and 0.1M soldium
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% 3 Native fluorescences of some biological substances

Compound
(100 nmol/mi)

at Ex 275nm and

Relative fluorescence intensity®

at maximum Ex and Em
wavelengths

Em 313nm (Ex max./Em max.)
Forfenicinol 100. O» 122. 2 (283/313)
Dopa 52.6 79.0 (282/320)
Dopamine 53.0 78.0 (282/320)
Epinephrine 89.4 122.0 (282/318)
Norepinephrine 88.0 118. 2 (282/320)
Tyrosine 123.0 135.6 (278/308)
Tyramine 132.0 144.0 (278/308)
Serotonin 5.7 802. 0 (302/342)
Tryptophan 76.8 362. 0 (282/350)

3) The fluorescence intensities were measured in 75mM sodium citrate

buffer (pH 3.5) used for HPLC.

v The fluorescence intensity from forphenicinol was taken as 100.

& (20~27°C) TH%.

HRELVER

FCnol Bi¥, pH 4~5 0FEEMERH CH
SR¥MKTH (@8). Z oHKEARZ AT,
283 % L U° 313nm rh ZhphiEs X O Tt
ABEXETS. Lol, ExoaukEgkssr
(HFa—nT7IvE Fevy, F7IVRLb
Y7177 vink) 1, FCnol AN & isd TH
BLEREA=Z b AR ET B (FES). Lich
T, HkRfH 0 FCnol % WIET 511, 4
1ol &b ERHO4ERS B FCnol # HPLC
CX o THHETHRERDS.

1) HPLC ([Ck3aBE&EsERY

7 i, T eAid o) h S AEECALEES
X7 Unisil NH, » 5 213, SLAREL R
35 44k54r & FCnol # BIF /L (R9).

- » HPLC oEmwkicit, 7brt=1rV 1k
TOt T5mM 7 = vERtEREER (pH 3.5) 31,
viv) ORBEEBVTWS. 7 = v BERERD
pH #3.5 X vl T5 &, BRALCLEHILE
K RLBIBL, Brer5ya—A7 $ vVENRX

2
4

Q
123
f=4
Q
Q
0
i

6
8 3ll s
D
Q
123
o
S
3
[

L AK
| S N E—
0 4 8 12
Time (min)

9 Chromatogram of a standard mixture of
forphenicinol and some biological sub-
stances. HPLC conditions:column, Unisil
NH, (5g#m, 150x4mm i.d.); mobile
phase, 75mM sodium citrate buffer (pH
3.5)-CH,CN (1:3, v/v); flow rate,
1.0ml/min ; fluorescence detection, Ex
275nm, Em 313nm. Peaks : 1, serotonin
+tyramine ; 2, epinephrine+dopamine+-
tryptophan; 3, norepinephrine+tyrosine;
4, dopa; 5, forphenicinol; 6, artifact.
Amounts : 25pmol each per 100zl of
injection volume.



D RAHGHT A0, pH 4.5 Tz Fh by —
71X FCnol Oz h b2 Eis»ic. Fho, 7k
F=F ) AADEBER X HEL LIcHEL, 2648
IESHER LTS %, Le23- T, Unisil NH,
HTACLDINDOSEEY, B4 gl b
HABRK L > TibhTw33DEEZ bhsb.

HPLC @A T2k, BEMEE LU
BO7b =) KOBHEIZTBLELD -
fo. AR R KBRIC T3 LRE LIcbEhoL
—ZIFELL e —-Fiiit 5.

B FCnol #9612, 275nm O E T
B L 313 nm D REKER CREI LTS, FC
nol DAVEARTHyREARRE 283nm CHjEL
ey, Ko< v¥s 313nm DR EICHE

RS |

Fluorescence response

|

IR, /RIS ADN—RAS [V {XH
K&LIe-t. vk, 275nm oOfiREE T,
KD 7 =¥ 300nm oFEECHbLILS.

2) m#fEE L UFKRMmE FCnol 0 E

B 10 1%, FCnol %{ti ACfEnis L, &4
W& BE5H (480D Wwkid 5 M X O ARmER
HF0 FCnol L 7 r=}+ 7S5 ATHS.
FCnol % # & L fclfi#Eds X OHRMmMERD 7 v < +
774 (010 ®BH LUD) i, & LI0fFH
B 7.6 2, FCnol @ v — 7 2181 L iclgk
IhTwa. i, #EHOThbORKHTIZ,
FCnol A23EHI3 2 REEFFRTIC I, ANEEODE
E— 73R I h Ty igne,

© 1 o

| |
0

[ T N B I T N S B R S S T
0 8 13 8 16 0 8 16 0 8
Time (min)

10 Chromatograms obtained with human plasma and erythro-
cytes before or after oral administration of forphenicinol.
Samples : (A), drug-free plasma; (B), plasma at 4h after

oral administration ;

erythrocytes at 4h after oral administration.

(C), drug-free erythrocytes; (D),

Dose : 60mg/

man. Peaks: 1, forphenicinol; others, endogenous sub-
stances. Forphenicinol concentrations in plasma and eryth-
rocytes (nmol/m/l) : (A), 0.0; (B), 5.9; (C), 0.0; (D),

0. 95.



HHHPLC YD p-L FePv_ARXFVET 307 2 =¥/ - AOEREERE

FEMERIFCPE, v AR X OSRIMERC TR0
L7- FCnol oBEHAIFR L. WEAEHCEM
L7 FCnol ov¥—7EXix, At} 250n
mol/ml ¥ CREXWAHEMERT. BEIFERX
IV B MR EAR OMBIRE () 12 & HT 1.000
TH o

AL 2~5BBBEDOT7 =Y AT LT
BEHIRTWSS, ok FCnol ofsimmE
IR, MWk E b 91£1.5% (n=10) TH - /.

FCnol #5#, 4 BB W TEmiEs IO
FMERF D FCnol DEE% 10 [alfR hiR L TR
1R (FhFh 2.38 XU 1.24nmol/ml)
b A EBRENL, ThZh 212 5 X0 1.88
%TH 1.

SIN=2 @ R\F 5 AEDORE TR, MmiET
13, 65 pmol (13ng)/m!, Fim¥kTi% 160 pmol (32
ng)/ml Thote. Zhboffiy, HPLC AR
T&HiZ 2.0pmol YT S, Z OREER, 58
fERR TR Lic 365 kb HPLC X v 3,
HPLC ¥ A £ C 45 HERH2WETS5HE

T 1558, ¥, o HPLC iz, BH
#iro FCnol % UV B+ - L LA[BETH B

A BIERT X o, Amodpdtkitx, UV

B X DDl 23 5B EERETHS.

FCnol % n# & U 7o % At s X Otk
ERep FCnol BE OREMZE(LEARECT I Y =
=z—L% (8 12). #5#HoMmAE FCnol Dt[E
Z5(bi3, B8 AEECRIE LR L EEETH -
fe. —%, FmERFD FCnol JEL, HEHERD
1 &b 8HFR X THEAT AR L H .

AR LU S8 EFICEHB LI FCnol o7 45
Y b X A a0 kL HPLC X » T,
ThZhR Uk (n=7) 10 FCnol (13~
1.2nmol/ml) ZERL, WERBEOHMLRD
fo. WHB X - TRDICEEMCITZF LV
<, ZOMEBFRE () 1% 0.996 TH - 7.

E b Y [

ARz X 5T, Best ##5L #- v b iEH

[ 0.008 ~
(A) (8) 0.001 ()
Q o (3
g g g
g E g
= 2 23
3 < <
3 0.004 -
09; (2.5 nmol) 0.0005 -
i 1
é ! i (50 pmol)
I
(5 pmot)
I
- J \J‘\ 0 ;j oL v
| I S | L1 ! 1 1 ' 1
0 8 0 8 0 8
Time (min)

11 Comparison of fluorescence detection with UV detection for

forphenicinol in HPLC using a Unisil NH, column.

Detec-

tions : (A), fluorescence detection at Ex 275nm and Em 313
nm; (B), UV detection at 210nm ; (C), UV detection at 280
nm. Peaks: 1, forphenicinol; others, artifact.
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Concentrations of forphenicinol in plasma and erythrocytes
after oral administration of forphenicinol to three healthy

men.  Samples: P-(a)-(c), plasma; E-(a)-(c), erythro-
cytes ; (a), administration at 5h after feeding; (b) and
(c), administration at 30 min after feeding. Dose: 60mg/

man.

Body weight and age: (a), 57kg, 32 years; (b),

56 kg, 23 years; (c), 57kg, 22 years.

D DA p~-OH Best #47% HPLC 2 X »
TERTHZENE Lo, TOHEIT, M
#5200l % PABE S L, 62pmol(20ng)/ml L oD
RECCHH#ET D p-OH Best #ERTE 5.
Fie, BiochifE L7z FCnol o BARMIEE
W% HPLC 3, 58 fEEEC4RHi L FCnol 4%
JeFEM L HPLC X v 4, EERB2MNETS
Lf, £ 16 SEREThh, FAE L BTl
EChHDH. ZOHER X -T, mifE A00ud) ¥ X
Ok (50ud) w2, hZh 65pmol(13ng)/
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D
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SRR ERL, ToMlay <ah bAkO Lk
R ALl X, B ERRIE R P 5T
THF L CERELHRE L, BEMERRP»D
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P E OB LEE, RfE, WIS, FBA4A,
NAERS, S EVEEBSIOHCAL T 4 —
fiE, BMEBE, HOREEXSLI T IO
WA LBbh 3.

A O BLS & Mllabie & oHEEL Pz
BT X, EGREYH LTS DI TA
Mg T AR LWIEAHRSHCch D, FE
LR Ao BBRIE M, BREMNL S0
SN e & OB ZEm ORERIEE 2 A ER,
TFTI)RTFE—X, FAT7 7 Rx—+E, =AFT
— R ENFETAZ EXW LT LY. M
fagemic e 5 R iREhc U CRISH v R
FL, ThZhoRFEERFROCHETL 7 <A
RFV, RARF Y, TA77A42=2V/ALB, &

* BE TR -

N B BE TR KFEST - I E B T

NT 2=V, TATFTFAFYV, =77 VA
E Bl R L0
ARERREASBEALE LYY, hofv A
PR 4 ==y ADEEMIERR O DHH Z &
PHEIRTWBERA2F VvOERABFZW L
CTHEXAMELT, "AXFVYEIVTED
SRR < v A EHR S U, R
LB NORRMAOBBE L0 MIZ_A X F
v iE RS Ui s 5 il P ORERED
BREE OV THRH LD T, £O/RRED
WA,

® R A &%

BYE LU POF

D ICR=v A (78K, H) (1FHMRERE
WIREBRAELOBEALL. “AxF VIV
Z O RS (200 ug/~ v A) i FEfE 30 HEH,
WRERCE S L, B2 AL 3 AR T
BRL, WA, B, O, B, B IUEY
B LI-0b, Hbic —70°C CHEFELE. #5
Bk IOEEBHEE LR B 10 55
o PBS (phosphate buffered saline, pH 7.2)
ic, kAT F 49— (ultraturrax)
T1HM+rECF 4 X L. BEREROIIEIZ,
RESHR—PD 3,000xg, 20 HE0FEL BB
)it LAY

2) e+ (T.A., 38y.0., 5) XATHER
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Experimental animals : ICR mice, i.p. injection
Inhibitors : (28, 3 R)-bestatin, (2R, 3 R)-bestatin
Organs : forelimb muscle, hindlimb muscle, heart muscle,

spleen liver, kidney

Enzymatic assays : aminopeptidase (5), endopeptidase (7),
GIcNAc-ase, phosphatase, esterase

Bl 1 Effects of bestatin stereoisomers on enzyme networks in

murine organs

oI, BEFHIB BB IO RAx 5 Y
(180mg/H, ZEO#L) #L5#85 ARlichib,
2HVWL S HMERRTERM L. RS X O
BB 8 IR LIcHEE TIT - 1.

BREMHE

_AzxF v [(2S, 3R)-3-amino-2-hydroxy-
4-phenylbutanoyl-(S)-leucine, (25, 3R) AH
PA-(8)-Leu) 33 X Oz DR (2SS, 3S)
AHPA-(S)-Leu], {(2R,3S)AHPA~-(S)-Leu)
EL@2R, 3R)AHPA-(S)-Leu] # 7z, <&

% F v B LU RIER OIS e b O B S M
R 1KY

# "
RERIEHENEM OIEFNLT RO b 0 & V- 1.
L-glutamic acid PB-naphthylamide hydrochlo-
ride (Glu:NA), vr-arginine f-naphthylamide
(Arg-NA), vr-proline B-naphthylamide (Pro-
NA),L-leucine B-naphthylamide(Leu-NA),gly-
cyl-L-prolyl-L-leucine B-naphthylamide (Gly-
Pro-Leu-NA), hippuryl-L-phenylalanine (Hip-

% 1 Inhibitory Activities of Bestatin and its Stereoisomers

Bestatin
g
1
CH-CH,
o1 1
CH, OH CH,
] ] 3
Hy,;N-CH—CH-CO-NH-CH-COOH
®R) & (©))
Stereoisomer 1C;5o (ug/mi)
2 3 AP-B Leu-AP Gly-Pro-Leu-AP AP-A
a R 0.05 0.01 3 >200
S | S S 4.1 0.23 40 >200
’ (':Hz OH R S >200 >200 >200 >200
1 1
H,N-CH—CH- R R >200 >200 >200 >200
3 @
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% 2 List of the Enzymes Measured and their Substrates

Reference for

Enzyme Abbreviation Substrate assay method
Aspartate aminopeptidase (EC 3.4.11.7) AP-A Glu-NA 11, 21
Arginine aminopeptidase (EC 3. 4.11.6) AP-B Arg-NA 11, 21
Proline iminopeptidase (EC 3.4.11.5) Pro-AP Pro-NA 11, 21
Leucine aminopeptidase (EC 3.4.11.1) Leu-AP Leu-NA 11, 21
Tripeptide aminopeptidase (EC 3. 4.11.4) Gly-Pro-Leu-AP Gly-Pro-Leu-NA 11, 21
Carboxypeptidase A (EC 3.4.17.1) CP-A Hip-Phe 22
Carboxypeptidase B (EC 3.4.17.2) CP-B Hip-Lys 23
Dipeptidyl carboxypeptidase (EC 3.4.15.1) ACE Hip-His-Leu 24
Prolyl endopeptidase (EC 3. 4. 21. 26) Post-Pro-Enz Z-Gly-Pro 25
Plasma kallikrein (EC 3. 4. 21. 34) Kallikrein BAEE 21
Carboxyl proteinase (EC 3. 4. 23.5) Cathepsin D Hemoglobin 21, 26
Alkaline phosphatase (EC 3.1.3.1) Phosphatase NPP 11, 12
Arylesterase (EC 3.1.1.2) Esterase NPA 11, 12

Phe), hippuryl-L-lysine(Hip-Lys), hippuryl-L-
histidyl-L-leucine(Hip-His-Leu),carbobenzoxy-
glycyl-L-proline (Z-Gly-Pro), N<-benzoyl-L-
arginine ethyl ester hydrochloride (BAEE),
hemoglobin, p-nitrophenylphosphate (NPP),

p-nitrophenyl acetate (NPA).

g FH %

B IEMERIER o 2% 1: 0.02M phosphate
buffered saline (PBS, pH 7.2) #H\ . =7
L, carboxypeptidase A (CP-A) o fil%E i1
0.05m Tris-HCI buffer (0.9m NaCl 474, pH
7.5), carboxypeptidase B (CP-B) o fiizgcit
0.05m Tris-HCI buffer (pH 8.0) KX O'» 5 7
v v D ORIEI L 0.2M sodium acetate buffer
(pH 3.2) &,

BREAHoAE

[Eg AT 32— PORELEESER X Oe b
Hix, ThLhoXRBERES XORBEREETR
JGRERE (1.65X10em) L, 37°C T 1B
DRIE®fT-t. CP-A, CP-B KX Un5 7
v DREROBE R LB, ThEhOEKHETT
RIG%AT ot TRTOBEREEOETIL 3 A
BORBE L, TOVPHELER L. &8

FHEEOTEE R JOREIIE 2 TR T.

EZEBDAE
BHMERE LT, vYmE7A7 I vEAwy,
Lowry #:*CHIZE L.

E 3 .
SE BB O—FHETHHERD TIEL AV
TP LI,

BREIUER

ELELRIEERBIOHOALIRT 4 —= VAL
BN TFHAMEDEZ RS L, TR U4HER
BHOBREEOBT(L A FEIH R N iR,
in vitro DHEERANZ I AR LW Z &
WG LB, SENTRA % F v R iR e
5o L X DRI MEEOBE L T
AN, Fhoe MCHEBRS LR kT 5 Mg
thDFEHEFDOFRBIZ O\ TR S,

1) RRAYFLELIVFORMEKICLIESRR
DENHEY
NAZF VXL OB IHDOAREFERELEA



TW5., ZEONKRERLERL, HELEE
OHBR#E Lic. SO EREAOHE R
2% 1 3. AHPA (3-amino-2-hydroxy-4-
phenylbutanoic acid) ® 2{(ZOEELA S THB
AR FME{AY. AP-B (aminopeptidase B), Leu-
AP, Gly-Pro-Leu-AP {EHEHAET %52 620D
RLAZ2R D REFRI T hoBERx LT HBHE
BT RS, NAxF v OHEFEEREICE,
AHPA @ 26LDFNIH S THDH T ENEETH
5.

TR UHERCESE, Bk TH S 2S5,
3R) AHPA-(S)-Leu (RA X Fv) EAREMM4
Th5H (2R, 3R) AHPA-(S)-Leu #K1TmxR
Licidci s L, Rpchy, 5, kg s
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2 Comparison of the enzymatic oscillations in spleen induced
by bestatin and one of its stereoisomers.
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