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HERLBRVBRANBEINTVS, Z<OHEARIERZRECZL WA
D, BENROERICESHEORENLELINS, LALAENS, &
ERBICXD2HBEBLEALEREAZSI2REIL, MBAOERAMNHREINS,
BLTORIERBRNOHEANOY -5y T4 3 ZORREFTRT S 1D
DFEETHBD, X112 ¢ (MMC) REHRIEIERAE2RT ZET
HonTwd, LALAEAS, BIERELELTEEORHAAMSCHILEEEN
H% V. MMC DEMBHEZN, XRNEHNEEOLDEBEETORT v T 2D
PEATFITORS T VY nERBAREIN, FIEREEORMENRB SN T
W, TNSORFRUREBECDTRICKEL, ANSHPERNEENE 2
ZIEIBHILENTEDRICHD, THHDOI BN DOMNIZEHNY -4 F
4 YURERALTHED 29, SAENEMCHEENBERZRTSTFZAL
THRINY T T4 2 THERTOBOBMEINT NS 1719,

RBWNY T T4 T70HED 1 DELTEY-FNVECHEAKZRANVS
HEBRALSNTNWD 9 FINECEKEHOBRRIFIVE LT Y —%2K-
TBY, IRV ECRLPEYN- RV ECHEBEPBEOEZDHAEINTV S,
IZAMIPH—INRBRIZAPOF L ET Y- L CTRENEARREET 5.
IAMSPA-NOEGYEZIABIH TSR IA MY CHELTT TR
BERFERAINTVWRHFINECHDO1DTHY, ZOH T A MOy DRI
IAMOF LTI —NOHRELILTHASNTNS 2129, DEDH TR
roF HREIA oS> L7y —icEEel, WBICHLULTHEREZRT.,
Liz->T, TAbh05 2/ —R@FYy 59 b1 ELTHERATH S,
5, AP LTS —REBENMEE RTINS DA - IVFEKE
AP, BB, MBALCOFREMNBMEIODTE, HROL D AENKALIC
HLTEDRBEARTS 3, £/, ThoRENRMICERHAEED,
BEHBMCBVWTEERPOIIRAMINSEANH D P TOHRITDONVT



RIAbOXF LSy —DNEEREEEZREZLTWS EEZSND Y,
Yy RNV ECHAEKOELANBRICET MR "KIVEC LTS —icH
THUH Y ROBRMBAREDIRNERKEEBNOBRNAEE &0
532 ETHB. F—IFJUHRELTOAFOA4 BRIV EOFHILE
FICMEINTWS, #Z1L estramustine phosphate disodium LA b T
A FELTITIREEINTWNS., AXHAIIL nitrogen mustard & estradiol-
17B-phosphate D & & 4 T, estramustine # &Y > /N7 IZHBENIZHE S L AL
BEAGFROGCXEIN, BLREDRZ EIFTnD 33,

IHIE, TARIVA—NRIANIDA—NFEREER E ORKEHE
B, NiERATHL2BLEMEIVLBEN LR ERET S EAFEIN T
% 39, #l Zid bestrabucil & chlorambucil EREFE LA NSV T — )L &
DHEHRELTHREINE ®, ABEHEBIAMDSY LTI —-LH B
BEOBRMMEZRLEN O, BEWZI LA boFr 2 L7y —BHi
T 72 Walker256, Sarcoma 180 HF DL < OEBEBIIXH L TR OB
HEHIBHRERLE PP, S5 THILEWTDH S chlorambucil £V HFE W
MREBVEFEHEZIRLZ *®, ZTHid bestrabucil % chlorambucil & 0 b #k %
BRECHFLTEVWHIEZRL, OB ICBIEBENTH/LEEVWEDTH -
o TARSIVF NPT AMS VT —IINFEELELFERNEOMARKEIL L
TR REAUAD AN X LOAREE B REI N TS 303839, =
DEITITAISPF IRV ZOEGMWEIRNVNELET Y —ADF—
STUACRELTETTRLS, BERNWBEKR-—IFUHRELTO
AEEDEZ LGNS,

UEZzHEZXBDLEE, MMC BEEBIZRIRBIERN THS 2D, TAMT T
F—NVREZTOFERLE MMC LORABBRRBHEIROMETAED THS LE
AbNbd., T, BlkaWTH2 MMC DHIEEEZM ET2EFH L L T,
BLSIREMFEHNZEBITSERELTHEATHIAREENS S, REZTK



<O MMC OIEBHETO RSy FNRABIN, FMMINTVWBEHN, T2k
FOVF—INVRUVREFBELANS DA EDTO RSy TR BEINTL
W, £IT, MMC EREFBIA I PA—INKTIA I OF— )L &
MININVEBEEZNALTHEELEZMMC O ORIy T THE2EEBFRITA K
SOF—N-TNIINB-IALIIAT Y C HEHEK (EB-glu-MMC) KU L X
NI A—IN-TIWINE-ILEIAL T C #HEHE (E-glu-MMC) % MMC
ODHBREEELTERL, ZOWEAEN, EZHEERDT in vive
BUSHEHR, BERACDODWTHEML =,

SEERLUET IO RS v Y & estramustine & X bestrabucil & 132 O # &
W ENRALS, DED, EB-glu-MMC, E-glu-MMC W # & #1X MMC O #i
BEMEBENITAIINETORST T THSDITH U T, estramustine K
' bestrabucil WH BMEHFALNFOEEITREINN TNV S, £ /2,
EB-glu-MMC K ' E-glu-MMC ORHEZFMIT S5 EICL>TITAMSTIF
—IWEWNDIFR—I YN ROARELICDODVWTHHMTESZ EELZOND.,

A : EB-glu-MMC B : E-glu-MMC



£9, HH MMC &4 &L T EB-glu-MMC R X E-glu-MMC &R L &
(F1E), SSHBEEROEHR T TO MMC BUH KR OS> % 2 H
R A(FEL1E), EERIPFPTO MMC BIEHEZFRDZ Z LIk D @S K
M MMC O7ORITELTHRELIBZIELEEZERLE (B28H), £k
fieROIA Oy LSy —~0fEEzHAXR, T oy L7
F—HmMETORSy FELTOMEMZ in vitro TRIAL 2 (F 2 &),
7, invivo BWTHAHAINSZ _EEOBME, T/4bb P38 ALK
i f & Sarcoma 180 B AEMEICLSBEENOH B R ZH /. P388
BABCN T2V BHREIRERMEENBMEARLCTH S ip-ip. P AT
LATH%B. £7z, Sarcoma 180 HBEABICH T HHBEN RIS A & E
RN BENTZBFRICEET D sc-ip? ATLTHS. MHEGHETEREK
BARBETHD EVIYPBULENHEANIS, BEFRBICL> THEDRESR
FRHORBEBEICEVWAALSNTLSSLEAON, GEEGHROBREGHEL
LTyl >FUa—Jb (PG) KBMLULBEHREA (B3 E), 10%PG &
AABAREKCERBLZREBRUA (F4E) TOWTHEBERUTAER
DFMEITY, BEBEOEBEVWCLDZEHANZILORT 212,
BOBETRHREZNETIKEALSNZ in vivo HIEER SRIERARBRICE T 24
REXVDFHEMIIHRIAL 2. MMC ODXEELREFERAEL THHEMMEH S B M KA
DIENHSNTHYD, TNETIT> TWAEAERILICK ZEERHFEMITMZ
RAMMAPOBAMBRKOEBICLIAERAFMEzAAL, TLEEITVAHT
bREKOHEREITVWHARELR KR VCHMRES Z2HEBE I AH LKL, &b
HMICRIERZFML 7z, SSCHBEELAFEROREFZXDFMITHS
MITT %721 Sarcoma 180 MHEAER FTBE <D AITBIT S MM2 KT
T R AR

LTOEBCODEIAAROBRBRRKUBERIIDVWTHRT 3,



F1E AP A4LY CLERBEBIR NS SA—- IRV
A= EDHBRESEHEDEREZE pHBHE P
TO MMCANDZEBRBHEICDWNT

F18E ¥E

A4 ¢ (MMC) i, BATEWHEAXRY ML E D DHE A
Thod, EMHEEN, BENZENKBOLDEZOEBRYE >, o THE
R SMONHREINTHD, THHld MMC 2RSS 70 RSy 7 EL TH
BT 5, ISGRENSDIBNLKDONEZEHNI T4 TRRERBLTW
% 12180, EREHNBMCRRENEEERIT 2 TFEAVWTRINS -V T+
U ERTBOBHEINTVS ", BEBWI—FF 4 2T DHEDD
EDELTEY-FINECHAKEZAWSI FEMIL N TWS 9, TALS
PHA-NVEFTAMaSF UL ET Y -RKREEZEITHIMETHD, TALSY
T VOEGWEBEBIABIIHNLTHIZA MY D HELTHENRBDLNT
W3 22, Iz 2 ba¥CHOPBRIIZA MO LTI —NOHRE
LTHenNTnS, ISLCITAMNIPHF—NRIANI P —IVFEEEH
BHEORAGAKRBBLLEDOVNERN LD LDENLYDRERET S I ENRE
TN T3 9, il 21X bestrabucil & chlorambucil EZEEFEHR T A L5 F
— NV EDRHEERT, RARBRBIIHLTHERWRNEZRL, BRAOGHEEMZ
RY D, MMC 3B ARTIBRTHS 2D, TALI I — I PZOFENRK
& MMC LORKEGHRIFABDROMELPIA MY LTy —BHEEAND
HRNBTZEBETIORANTHIEEZOND., FETREREABFHRIA
FSOF—NRBLALSPF—)LE MMC ED#E&HKREESRL, BHRFT
DEEMHIZDWTHML =,



E2WH TA YA CLERBEBERIRA IS DA —-IVIRUVIRELS
CH-NEOHBEBESRDER
MMC EEZBEFEBRIAISIS DA -INKRUTLANSDF -V EHK (EB-
glu-MMC X X E-glu-MMC) D&% %E FigliZRY . £9, JIIINEER
BEBIALNSI A -INDI1IBANOKBEBEICEAL, JIINBEZATIVT
» % 4-[3-benzoyloxy-1,3,5(10)-estratrien-178-yloxycarbonyl]butyric acid (EB-
glu) 28K L&, B 5Nk EB-glu id EB-glu-MMC O & RICH WA, EB-glu
DR ANWZATINEMARKRBRTZIERCEIDIANIOF—IVD 178 fiL
DKBEEITITNVZIVEBENMESE L X 4-[3-hydroxy-1,3,5(10)-estratrien-178-
yloxycarbonyl] butyric acid (E-glu) Z& KL 7. T ® E-glu i¥ E-glu-MMC
DERIZHAWZ, RIZT, EB-glu-MMC & EB-glu ® BV H F 2 IV & IZ MMC ©
la-N fL 2 BT 5 2 &Ik > THEKRL . FERIZ E-glu-MMC b £ 7% E-glu
EMMCE2MAETHIEICEL>TERL =,
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Fig. 1. Synthetic Procedures of EB-glu-MMC and E-glu-MMC



E11H REBFEIRMNS A -NV-ININEBESHE (EB-glu) D&
153

HRLEZEYUY Y (20mL) REBREFEBIANS P4 —JV (EB; 5.0 g,
13.3 mmol), AK TN I INE&E (76 g, 66.6 mmol), MY LFI T I >
(49 mL) Zfi0& 80CT 24 FFRIBH L. BHZHERLLE, KZMWA Y
oDoFRNATHELE, JOORLVLHZRBEST NI DLTEZRL, Bz
BMELlk, BREZAY ) - VIIHEREBEBBEHAL, 379 g (INHE 58.1%) D
EB-glu 2 /=,

'H-NMR (CDCls) 0 :8.19 (2H, d, J=7.9 Hz, 2-, 6-H of benzoyl), 7.61 (1H, t,
J=7.9 Hz, 4-H of benzoyl), 7.50 (2H, dd, J=7.9, 7.9 Hz, 3-, 5-H of benzoyl), 7.33
(1H, d, J=8.5 Hz, 1-H of 1,3,5(10)-estratrien-178-yl), 6.92-7.00 (2H, m, 2-, 4-H
of 1,3,5(10)-estratrien-178-yl), 4.72 (1H, dd, J=9.5, 9.5 Hz, 17-H of 1,3,5(10)-
estratrien-178-yl), 2.84-2.92 (2H, m, 6-H, of 1,3,5(10)-estratrien-178-yl), 1.24-
2.49 (19H, m, -COCH,CH,CH,CO-, 8-, 9-, 14-H of 1,3,5(10)-estratrien-178-yl, 7-,
11-, 12-, 15-, 16-H, of 1,3,5(10)-estratrien-178-yl), 0.84 (3H, s, 18-CH; of

1,3,5(10)-estratrien-178-y1). EI-MS m/z: 490 (M*).

F21 REBEIAMSI A —NV-TLINE-RATA4Y CHESE
& (EB-glu-MMC) D& B
EB-glu (734 mg, 1.5 mmol) XA INAKZIN A 3IFJ—)L (CDD (243 mg,
1.5 mmol) ZMA %ML = THF (10 mL) H 0C T 4 KHBABL L, ZhiC
MMC (100 mg, 0.3 mmol) XU AFINT7 I/ EU T (DMAP) (5 mg)
EMA, BERTA4HMBHRLE, BEEZEELE&I7 00NV ALATHEL,
RATr7ooORIVAHERELHEES MU LATEREZELE, BREE2 D
BOOORNLCERL, YUAT VAT L (25X25 em; AN 8
UAT IV 230-400 mesh) T/ O ORI L-AY J — VBB ITTHE, BREL,



84.1 mg (INZ 34.8%) @D EB-glu-MMC % &7z,

UV A max (MeOH) nm (log € ) : 356 (4.33). 'H-NMR (CDCl;) ¢ : 8.19 (2H, d,
J=7.3 Hz, 2-, 6-H of benzoyl), 7.63 (1H, t, J=7.3 Hz, 4-H of benzoyl), 7.50 (2H,
dd, J=7.3, 7.3 Hz, 3-, 5-H of benzoyl), 7.33 (1H, d, J=8.5 Hz, 1-H of 1,3,5(10)-
estratrien-178-yl), 6.92-6.99 (2H, m, 2-, 4-H of 1,3,5(10)-estratrien-178-yl),
4.86-5.05 (3H, m, 10’-H of MMC, -NH,), 4.68 (1H, dd, J=8.2, 8.2 Hz, 17-H of
1,3,5(10)-estratrien-178-yl), 4.46 (1H, d, J=13.4 Hz, 3-H of MMC), 4.05 (1H, dd,
J=11.0, 11.0 Hz, 10-H of MMC), 3.70 (1H, dd, J=4.9, 11.0 Hz, 9-H of MMC),
3.50-3.57 (2H, m, 1-; 3’-H of MMC), 3.28 (1H, dd, J=1.8, 4.5 Hz, 2-H of MMC(),
3.20 (3H, s, -OCHj;), 2.80-2.94 (2H, m, 6-H; of 1,3,5(10)-estratrien-178-yl), 1.26-
2.63 (22H, m, -COCH,CH,CH,CO-, 8-, 9-, 14-H of 1,3,5(10)-estratrien-178-yl, 7-,
11-, 12-, 15-, 16-H; of 1,3,5(10)-estratrien-178-yl, 6-CH; of MMC), 0.81 (3H, s,

18-CH; of 1,3,5(10)-estratrien-178-yl). FAB-MS m/z: 808 (M+2).

BIWE IR ZH-N-TNIIEBESHE (E-glu) DERK

EB-glu (1.0 g) % pH 10 ODKENY 7y — /A% ) —JVEBEFITWZ
60CT 30 @B LE. BWEZEER, KZMAT—FI THELAE., T
—TINVHEEAKRBE SN ULATERL, BEEZEELE., BEEZLERDY
OORIVATHERL, >UATFIVASTL (25X25 cm; ANV #HB U AT
JV 230-400 mesh) T/ OOKRILL-AY ) —JVBWICTHEE, BEL, 045 ¢
(IN#E 57.1%) @ E-glu /{7,

'"H-NMR (CDCls) 0 :7.12 (1H, d, J=8.2 Hz, 1-H of 1,3,5(10)-estratrien-178-yl),
6.62 (1H, d, J=8.2 Hz, 2H of 1,3,5(10)-estratrien-178-yl), 6.56 (1H, s, 4-H of
1,3,5(10)-estratrien-178-yl), 4.69 (1H, dd, J=7.9, 7.9 Hz, 17-H of 1,3,5(10)-
estratrien-178-yl), 2.72-2.90 (m, 2H, 6-H, of 1,3,5(10)-estratrien-178-yl), 1.27-

2.44 (19H, m, -COCH,CH,CH,CO-, 8-, 9-, 14-H of 1,3,5(10)-estratrien-178-yl, 7-,



11-, 12-, 15-, 16-H, of 1,3,5(10)-estratrien-178-yl), 0.84 (3H, s, 18-CH; of

1,3,5(10)-estratrien-178-yl). EI-MS m/z: 386 (M").

FAB T RMNSCHA—N-TNIINE-TAbTAL2 Y C HER
(E-glu-MMC) @ & R

E-glu (578 mg, 1.5 mmol) KX HAINFRZ NI A4 I ¥ —Jb (CDI)
(242.5 mg, 1.5 mmol) ZMA &L~ THF (10 mL) H 0C T 4 AL
7. ZTHIZ MMC (100 mg, 0.3 mmol) RO T AF I T I /) EY T
(DMAP) (5 mg) ZMZA, ER T4 HHEBERLEZ, BEZEELEL® OO
RIVLATHEBEL, ROuT/Z7o0O0FRNVLAMHEZKELHEEF M) DA TERER
L. BEZLVEBOZ700FRNVALICERL, UATIVAT LA (25X
25 cm; ANV B U K5IV 230-400 mesh) T/ ODORIVAL-AF ) — )V
WIZTHBE, BBL, 58.7mg (WNFE 27.9%) D E-glu-MMC % &/,

UV A max (MeOH) nm (log € ) : 356 (4.28). '"H-NMR (CDCl;) 6 :7.33 (1H, d,
J=8.2 Hz, 1-H of 1,3,5(10)-estratrien-178-yl), 6.63 (1H, d, J=8.2 Hz, 2-H of
1,3,5(10)-estratrien-178-yl), 6.57 (1H, s, 4-H of 1,3,5(10)-estratrien-178-yl),
4.85-4.92 (3H, m, 10’-H of MMC, -NH,), 4.66 (1H, dd, J=8.2, 8.2 Hz, 17-H of
1,3,5(10)-estratrien-178-yl), 4.45 (1H, d, J=13.4 Hz, 3-H of MMC), 4.06 (1H, dd,
J=11.0, 11.0 Hz, 10-H of MMC), 3.71 (1H, dd, J=5.2, 11.0 Hz, 9-H of MMC),
3.49-3.57 (2H, m, 1-, 3°-H of MMC), 3.27 (1H, dd, J=1.8, 4.3 Hz, 2-H of MMC),
3.20 (3H, s, -OCH3;), 2.76-2.84 (2H, m, 6-H, of 1,3,5(10)-estratrien-178-yl), 1.25-
2.60 (22H, m, -COCH,CH,CH,CO-, 8-, 9-, 14-H of 1,3,5(10)-estratrien-178-yl, 7-,
11-, 12-, 15-, 16-H, of 1,3,5(10)-estratrien-178-yl, 6-CH; of MMC), 0.79 (3H, s,

18-CH; of 1,3,5(10)-estratrien-178-yl). FAB-MS m/z: 704 (M+2).
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FE3H BSEpHBBERPTO MMCANDZEBREMH

EB-glu-MMC KU E-glu-MMC FiZ & A EKITHERLIZ VWD, 50% (v/v)
PG BAKEBH (50%PG) WHEMNISEMRITZ. LEN-> THEILEHOL
EMHHBREY MMC DA RKRIE 50%PG B THEL 2, Fig.2 I MMC @
HxDpHIZBWIBaMT 077140V %&2xR$. £/, Fig.3, 4 IZ E-glu-MMC
kW EB-glu-MMC DR 7 07 71, I5IXHELAEMHNS D MMC D 4E R
7077140V %ERY,. EB-glu-MMC KX E-glu-MMC E#—XKEERXITH-
THHEL, EXEMIMMC THo72., LMLANS EB-glu-MMC iV D
MO pH £ T TIE E-glu-MMC 24 R L7%E., ChiEA>FarX—T g2
IRBBBIANSI DI —NORIIANIATIBRMASRIN LD &
EFAb6N/, 5T HPLC KX TNV I IVBR-X1 EXY A1 2 C #Eak
(glu-MMO)IBZEKR LW EZ2HRA L, I XD MMC & EB-glu-MMC K&
U E-glu-MMC D6 BEERHBEIN S EEZA65NKE. MMC & pH 40 KT
pH11.0 ZBRVWZMMOFH T TEREETH > /=,

11



Y ey 0
100 \t\?\

o
= " ~
£ 80}
3]
E
®
[
[
Qo
5
a N
10 ' : :
0 2 4 6 B8

Time (h)

Fig. 2. Semi-logarithmic Plots for the Conversion of
MMC during the Incubation of MMC in a Mixture of
1/15 M Phosate Buffer of Various pH (#=0.3) — PG(1:1,
v/v) at 37°C
pH 4(A), pH 6(2), pH 7(0O), pH 7.4(0), pH 9(®), pH 11(MW).
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Fig. 3. Semi-logarithmic Plots for the Conversion of
E-glu-MMC ( ) and MMC (- — -) during the Incubation of

E-glu-MMC in a Mixture of 1/15 M Phosphate Buffer of
Various pH (#=0.3) - PG (1:1, v/v) at 37°C

(A) E-glu-MMC, pH 4(<), pH 6(2), pH 7(0), pH 7.4(0); MMC,
pH 7(®), pH 7.4(M).

(B) E-glu-MMC, pH 9(0® ), pH 11(® ); MMC, pH 9(© ), pH 11(Q@).
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Fig. 4. Semi-logarithmic Plots for the Conversion of
EB-glu-MMC (——), E-glu-MMC (- - -) and MMC (- - -)

during the Incubation of EB-glu-MMC in a Mixture of 1/15 M
Phosphate Buffer of Various pH (4=0.3) — PG (1:1, v/v) at
37°C

(A) EB-glu-MMC, pH 6(<¢), pH 7(0), pH 7.4(0); E-glu-MMC,
pH 7(o ), pH 7.4(@ ); MMC, pH 6(#), pH 7( ©), pH 7.4(®).

(B) EB-glu-MMC, pH 4(& ), pH 9(®), pH 11(A); E-glu-MMC,
pH 9( @), pH 11( A); MMC, pH 9( ®), pH 11(& ).
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Lk U7z EB-glu-MMC, E-glu-MMC XU MMC O B3 — KRRz > =
EMBOLLNT. REENZBMEIVERLESBERVTERAF— L%
Fig5ICmd, £k, —REFEEFBE K-k ZHAVWEEELXZ2UTICIRT,

dM,/dt = -k;M, (1)

CNEBAF—L AITRK>TZEERLT, Mid MMC OEE, t1d MMC O
CFarR—Ta EBMEERT,

d(EGM,)/dt = -(kz+ks)(EGM,) 2)

de/dt = ng(EGMb)-k1Mb (3)

INREAF—L BRI EEFEXT, EGM, & M, iFZNE N E-glu-MMC

EMMCORE, tid E-glu-MMC DA >FaxX—Ta  KEz2ET,

d(EBGM,)/dt = -(ks+ks+ks)(EBGM.) 4)
d(EGM.)/dt = ksx(EBGM.)-(k,+ks)(EGM.) (5)
dM./dt = kyx(EBGM.)+k;x (EGM.)-k; M, (6)

Ih@3AF—Lb C KHWE>ZHEERXT, EBGM., EGM,, M. FEh £ h
EB-glu-MMC, E-glu-MMC KX MMC D EE, t i EB-glu-MMC O > F 2
N—YarREi2Rd, Ld#EEAXLE2MEX MMC, Eglu-MMC XK T
EB-glu-MMC O -IBEXEZE W/, £ORX % Table 1 ITxRT,
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(A) M —» decomposition products
k; ky .
(B) EGM —— p» M _——_p decomposition products

I

decomposition products

(©) k6/' decomposition products

EBGM '

k
¢k5 M ———» decomposition products
EGM k;

decomposition products

Fig. 5. Conversion Schemes for MMC (A), E-glu-MMC (B),
and EB-glu-MMC (C)
M, MMC; EGM, E-glu-MMC; EBGM, EB-glu-MMC. k;-ks are pseudo-first

order rate constants for the depicted reactions.
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HEERIERBE/N_FETOY 5 L MULTI*VZE B Table 1 I2RTR
POBABRICEDVWTHRELEZ T4 v T4 27707710012 &>TRD
e £, K, EIZT MMC DA >FarX—3 3> >HhTO MMC OAR7O07 7
ANDOEBRNIRIEIZLDRD . B5 N ki E-glu-MMC O & B & ¥7
WHWE., RIZ, k;, ky L E-glu-MMC O A >FaxX—T 3> fhTo
E-glu-MMC O & MMC DA R 7O T 7 A I DEBRNMN_FHKICL> TR
o BENE ky, ks T k; R EB-glu-MMC OEERHICTHWREZ, &5
IZ k4» ks, ke fl i EB-glu-MMC O A1 > F 2 XX—3 3 P TOD E-glu-MMC K&
K MMC NDZEH & EB-glu-MMC D707 74 I Mo R/NIREIZKD
TR, Figo T LM ABEICK> TKRKDEHE pHITBWT S ki-keBEEZRT,
MMC 1% pH 4.0 THRIFIC2MT 55, —F EB-glu-MMC KX E-glu-MMC &
MMC XD BHEHEICEBNWEET, MMC KEMRT DS ERSEESHL =,
ARBRSEHET TR EBglu-MMC 5O MMC ORHEEERTH S k4 1
E-glu-MMC 25 ® MMC OBHEEERTH S k, LEEFELhok., TR
TOREERIFBEI»OHPHMETEIERITNEL, DED IO pH HET
BELDILEMAEFCLRETH ., 20 pH-EEEK IO I 7105,
O 5 FHEASE TR EB-glu-MMC 2 5 E-glu-MMC NOZEBEEITBIT S
pHOEEIZ, WLEYWHL S MMCOERFEEICBITS pHOEEBIDDBARE
WHEMRH D ENRBEINTZ,
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Table 1. Concentration Equations of MMC, E-glu-MMC and
EB-glu-MMC Based on the Kinetic Models

Model ¥ Equation b)

A M,(t) = M,(0) X exp(-k,t)

B EGM,() = EGMy(0) X exp(~(ky+ka)t)
Mb(t) = (EGMb(O) X kz/(k1‘(k2+k3))) X (exp(-(k2+k3)t) - eXp(_kft)) + Mb(O) X exp(—k1t)

G EBGM.(t) = EBGM,(0) X exp(~(ksthksHkot)
EGMc<t) = (EBGMC(O) X k5/((k2+k3)_(k4+k5+ks))) X (eXp(_(k4+k5+k6)t) - exp(—(k2+k3)t))
+ EGMC(O) X exp(—(k2+k3)t)
M. (1) = h; X (exp(~(ks+ks+ket) — exp(—kt)) = h, X (exp(—(ko+ka)t) — exp(—kt))
+ hy X (exp(—(k,+ka)t) — exp(—kt)) + hy X (exp(—(ks+kstke)t) — exp(-k,t))
+ M,(0) X exp(—k,t)

a) A, B and C correspond to the conversion models, A, B and C in Fig. 5,
respectively. b) M,(t) means the concentration of MMC at time, t, for model A.
EGM,(t) and My(t) represent the concentrations of E-glu-MMC and MMC,
respectively, at time, t, for model B. EBGM.(t), EGM.(t) and M.(t) mean the
concentrations of EB-glu-MMC, E-glu-MMC and MMC, respectively, at time, t,
for model C. h; = EBGM (0) x ks x ks/ (((ka+ks) - (katks+ke)) (ki- (katks+ke)));
h, = EBGM(0) x k; x ks/ (((ka+ks) - (ks+ks+ke)) (ki - (kz2+k3))); hs = EGM(0) x

K2/ (ki1 - (ka+ks)); hy = EBGM(0) x ks / (K, - (Ka+ks+ke)).
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Fig. 6. pH Profiles of Rate Constants, k;-ke
ki-ke¢ are the same as shown in Fig. 5. k1(O), k2(2), k3z(A), kq(O),
ks(8), ke(W)
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HEICBNWT, HiRAL MMC-RIVECHEBHEK TH S EB-glu-MMC K U
E-glu-MMC Z5 Ll , B pHABRT TO MMC NDOEBEHEITOVWTHS
ML, EARNKCREKLALBRBENEEL, Th5RBEHOAEANEMNITK
E<REITD., TIT, BMEEHEREAKPT MMCOTORSy T ELTHM
MIZEELIZNCDODOVWTORANVBETH 2., £/, EW-FILVECHA
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SATLELTOARENEIZOSND, TITAETREHAAKOAKRE
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F1IH 10%MBAMBRPTOREE L MMC KB
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ZXRYT, MMC X 10%2MBPEHBMBEP TRELRETH>7Z., £, HEAEOD
0% MBERMBEPTOAS > FaX—2a ORE%E Fig8 IZRT. EB-glu-
MMC 3R % IZ E-glu-MMC K EWM Ik, REFBIA NS A - BLD
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EEZX SN/, E-glu-MMC IZB W T, E-glu-MMC O 5 & E X T E-glu-
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BROAELRBICEE L LEEZ SN,
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Fig. 7. Stability of MMC in the Mixture of 1/15 M
Phosphate Buffer, pH 7.4 (#=0.3), PG and Rat Plasma
(4:5:1, v/v/v) (O) or in the Mixture of 1/15 M Phosphate
Buffer, pH 7.4 (#=0.3), PG and Rat Liver Homogenate
(9:10:1, v/v/w) (O) at 37°C

The results are shown by the mean + S.D. (n=3). The broken
line (- - + - -) shows the conversion in only 50% PG at 37°C

reported in section 1.
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Fig. 8. Conversion Profiles during the Incubation of

EB-glu-MMC (A) and E-glu-MMC (B) in the Mixture of
1/15 M Phosphate Buffer, pH 7.4 (4=0.3), PG and Rat Plasma

(4:

5:1, v/v/v) at 37°C

d, EB-glu-MMC; O, E-glu-MMC; A, MMC. The results are shown

by the mean * S.D. (n=3). The broken lines show the conversion in only

50% PG at 37°C reported in section 1; that is, EB-glu-MMC (- - + - -),

E-glu-MMC (- - + -

-) and MMC (- - + - -) during the incubation in

only 50%PG at 37°C are described at the same time.
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Fig. 9. Conversion Profiles during the Incubation of

EB-glu-MMC (A) and E-glu-MMC (B) in the Mixture of
1/15 M Phosphate Buffer, pH 7.4 (#=0.3), PG and Rat Liver
Homogenate (9:10:1, v/v/w) at 37°C

O, EB-glu-MMC; O, E-glu-MMC; A, MMC. The results are shown
by the mean * S.D. (n=3). The broken lines show the conversion in only
50% PG at 37°C reported in section 1; that is, EB-glu-MMC (- - + - -),
E-glu-MMC (- - + - =) and MMC (- — + — -) during the incubation in

only 50%PG at 37°C are described at the same time.
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Table 2. Degradation Rate Constants (k) of MMC,
EB-glu-MMC and E-glu-MMC in the Mixture of 1/15 M
Phosphate Buffer, pH 7.4 (u4=0.3), PG (1:1, v/v) and the
Mixture Containing 10% (v/v) Rat Plasma or 5% (w/v) Rat
Liver Homogenate at 37°C

k(h™
Compound bl\:;;(::raen Zf Ptgea) 10% (v/v) plasma 5:605:2/ gve)nlia\;;:r
MMC 0.000 0.000 Aok )
EB-glu-MMC 0.030 0.068 >9
E-glu-MMC 0.065 0.023 0.044

a) For this medium, the rate constants were calculated based on the
results in section 1.
b) The symbol (***) means the following values: k > 9 h™' at the

initial stage (0 — 5 min), k = 0.016 h™" at the latter stage (after 5 min).

27



E£3W TR ATV LETI-ADESE

18 IZAMOYYVLETY -

NEZY POFEMSKEYAS NV —IEXFOIZA Y LT —
KHTBILAPIIVF—IILOHKEREEZ DDC HICLX>THELLZ, Y1 MY
—JVEZAND *H-ZTA S OF—VO®ET O T 74V %& Fig.10 TRT ., #
BWHEARE HIA NS OF—VORBEENSHBRENKEE (BRER
DIAMSIF—JV (FEZEEK) 28MLEEED "HL-ZA NI —ILD
WAER) Z2EZL3IVWTKRDE., HABK S D Scatchard plot % Fig.11 IZ/RT,
ZOHEENSRDEMBEER (K) E 123 X 10° M Tho k., EEHME
(N) @ H-ZTA RS PF—IOREARKEEE (134 fmol/mL) &F >NV HR
# (0.45 mg/mL) D5 RDE. TOKE, BEBMEE (N) BYNIESD
720D 298 fmol/mg THok. INSOHBRILUAMBEIN TS HD & L
—HK Lk,

28



_oa2f N
§ ) /c
B 009 n/
%

t? fe]

X

(43

T 006

o

Q

o0

0.03 !

) Zj e
g _
,_-.—-—"‘""*
0 OO w”a’? 1 i 1 1 1 J
0 1 2 3 4 5 6 7

Total H-estradiol {(nM)

Fig. 10. Binding Profiles of ‘H-Estradiol to the
Estrogen Receptor in the Rat Uterine Cytosol

O, Concentration of bound *H-Estradiol without non-radio labeled
Estradiol (concentration of ‘H-Estradiol bound totally); A ,
concentration of bound *H-Estradiol with excess non-radio labeled
Estradiol (concentration of >H-Estradiol bound non-specifically):
The results are shown by the mean * S.D. (n=3). O, Specific
binding calculated from the difference between the mean
concentration of *H-Estradiol bound totally and that of *H-Estradiol

bound non-specifically.
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Fig. 11. Scatchard Plots for the Specific Binding Curve
The correlation coefficient (r) = 0.96 to the linear fitting curve.

The data are based on the specific binding plots shown in Fig. 10.
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DEZERD, HMHEEREEL THEML & 40,

E-glu-MMC OHMERBIIZA NI A —NIZHLT 081%TH - 7=,
EB-glu-MMC KU MMC BRI XA ha¥F L7y —cxdr8ftz2rai
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L7y -t d255BE0HMENBDSNELEE X 57z, [E] k& D %4
B bestrabucil THOHMEINTHB D O, ZTOHFITIZ bestrabucil 25N
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BIZARSPA—NIZHLT 081%2THD, TALosy L7y —icxdl
THENBNRIENS D EFMTES, §4bb, E-glu-MMC {F LXK
Oy >/ -t L TRENEAHZEIZILEMTHS LAMTEL.,

Table 3. Effect of the Competitors on the Concentration

of H-Estradiol Bound to the Estrogen Receptor

Competitor Concentration 9f the Conc3entration 'of 3ound
total competitor H-Estradiol

(nM) (mean =S.D.) (nM)

Estradiol 0.016667 0.09864 =+ 0.00752
0.16667 0.09802 =+ 0.00528

1.6667 0.07213 £ 0.00082

16.667 0.02504 =+ 0.00211

166.67 0.01147 =+ 0.00006

E-glu-MMC 1.6667 0.11831 £ 0.00216
16.667 0.11188 = 0.00220

166.67 0.07730 =+ 0.00213

1666.7 0.02780 =+ 0.00049

16667 0.01795 =* 0.00054

EB-glu-MMC 1.6667 0.11204 =% 0.00152
16.667 0.10400 =+ 0.00487

166.67 0.10310 £+ 0.00163

1666.7 0.08366 =+ 0.00242

MMC 1.6667 0.10839 + 0.00411
16.667 0.09837 =+ 0.00359

166.67 0.10521 =+ 0.00372

1666.7 0.08908 =+ 0.00167

16667 0.10751 £ 0.00205

a) n = 3 for each point.
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Fig. 12. Competitive Binding Profiles of Estradiol (@),
MMC (2), EB-glu-MMC (0) and E-glu-MMC (O) with *H-
Estardiol for the Estrogen Receptor in the Rat Uterine
Cytosol

The result is based on the data in Table 3. The percentage of the
’H-estradiol bound specifically is shown by the ratio (%) of the
mean concentration of >H-estradiol bound specifically in the

presence of a competitor to that in the absence of a competitor.

33



Table 4. Relative Binding Affinities of MMC, EB-glu-
MMC, E-glu-MMC and Estradiol Based on the Their
Concentrations Inhibiting the Specific Receptor Binding of

*H-Estaradiol by 50%

Concentration inhibiting the

Compound specific binding of Relative binding affinity
*H~estradiol by 50%
(M) %)
MMC N.D.? -
EB-glu-MMC ND.? -
E-glu-MMC 398 X 1077 0.81
Estradiol 3.23 X 107 100.0

a) N.D. means non detection.
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EAE PE

A & TiX EB-glu-MMC, E-glu-MMC @ in vitro KB 3 Eh R P co®
EUERTIZAMaF LTy —~NOHBERHRICDODWTHHLZ., ERER X
D EB-glu-MMC K X E-glu-MMC KK T HEET THHR LI MMC %2 B H
TE2EY-RILECHEERTHD, £EKRNT MMC 70O KT v 7 &L TH
BELIBZEMRBINSEZ, 5T Eglu-MMC BT A bOXF L LtETy—
WERERAI D I EMNRINTE,

EB-glu-MMC K X E-glu-MMC @ & U F M 72 F 8 in vivo IZB TS5
Ko THLNIRBTHAI, ¥/, TOBRBICEAREHBBICLZ2EMIERD
BOWEDOWTHRARZBENH D, §/42405, EB-glu-MMC K U E-glu-MMC
BAKBHENFEFETENEZYD, EPRECPEDNOBRENRSHRICL TES
ENZ2RBTTH2, flAE, PRELTOBRETIIREBBRE S LB L TH
WEYRBEZENTES BOWEDNFEINS, LT, E0kd
HEREMN EB-glu-MMC KX E-glu-MMC OB EEHITEETINITD
WTHBHRARBZILENRD S,
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BIZEIAMPTALY C EREBBRIRMNS 2RV
ANSCA-INEDHFRESEICET S in vivo 15t -
BRBEATOEYHESE L P88 AlFEMAE &
Sarcoma 180 EF-HEIC T HIMEIR

E1H BT

INETIK MMC ERBFBILANS DA —NKRVOIZARSIPF -V ED
FEAETHD EB-glu-MMC KU E-glu-MMC 2N ENakl, BILE®WT
H5 MMC NOEHMBEEELL T —RERHMEZ in viro KTBWTFHMEL .
MEASERIERRDPZREMLARIIBNRTS MMC NE# I, MMC O
ORIy TELULTHELISZZENRINE, LETY —BEREERIIBWN
T, EgluMMC B Z A bOSF L7y -t L TEWHMDMHE
(K=10" MY) Z2RL, T2 bOF L7y -EBHEMRBCHLTT V5
AT F 4 TV ATLELTHETZAIEENRBI N,
IANIDF NP TOEGWHELEROKE®RI A0S LETS
S — R kA RRBIIH LT EVWRIEZRT RSN TV S,
bestrabucil T A +OF > LTI —BHE~DIY—S T4 2T E2EHNEL
THEIOED, BaRhBIRH L TERVWEHEIKZRL, + 230 R2%ET
%5, LMo 7T, EB-glu-MMC KT E-glu-MMC b E/ztkx nEANBRNME &
EMERTAEENEGV,
FAETIEDHEFELAHINSI ZEEOEMEB, /b5 P388 A
ML & Sarcoma 180 ERABHMIBRIC L 2BHBENOHEDREZHABRL .
MAESRIEDIFTHLINEECKRBENMENED, Ths 0XYEERFE
PHREMRZ in vivo THEMT DI L BHFMAEMEROFTMICE> TEE
Thd, REBBIL-> THHEEEOEARNEMIRESEEINSEEX
5N5. ARBRTE, BREBEBLELT PG ZAVTERLEBHEEAEL /=,
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EMEERHIT EB-glu-MMC XU E-glu-MMC OB BEAZ 5 v FERERNIC
RELFAMLZ., iR EAIEMAOFEMIT P388 HMFAMBEBENICH
L2 T AHL<IE Sarcoma 180 B RAEMBEZRE TICTBHEL Yo 2 %
AWT, EB-glu-MMC KU E-glu-MMC OBABRBEAEZBEBEANES L THML
7.

F2H BEEAKRSRONEPIEDAREHRE (BREHFD)

PG IZVAM L 7= EB-glu-MMC OB H A 2 5 mg eq. MMC/kg T v b I
NREBRICERMNIZHED L, MMC, E-glu-MMC KO EB-glu-MMC O i1 4§ &
EYREZAE LL, TOELZOoNRPEYRE-FH 0771 %
Fig.13A 1T/ R 9. EB-glu-MMC M icRERERMOS, LLBERE
TEHZEIN/KZ, EgluMMC KW MMC WmEHICERBBREI N,
E-glu-MMC 3# 5 6 R ZICIRHE I N> 208, MMC 3# 5 11 KR
BETRHBINEZ, Table 5 KD EEZFD PK NT A —HF ERT,
EB-glu-MMC ¥ AUC, MRT, VRT & B W EIX/NSBMEZRL EZN,
E-glu-MMC KO MMC R EIZCKERMEERL 2. E-glu-MMC & MMC O
AUC 13 EB-glu-MMC ® AUC E B L TENEN 10/ R 30 B LKED
o2k, TDEED MMC ® AUC i 0.974 ug-h/mL T, HHE T v bIiTHEBE
MMC % ip#BELEHKD AUC DK 1/4 Thok ¥, ZHIIMBEBERF T
EB-glu-MMC 78 MMC CHBHHRISERINTNREZ NS 2LERLT
W3, E-glu-MMC Kk &f MMC @ MRT I EB-glu-MMC ® MRT & &L TZTH
Fh 45ROV 105U ERE NS, E-glu-MMC R UX MMC @ VRT D fE
MERITERBBEZ L CWVWE 3 ZEE2ELTWVS, LLELEOHRXD,
EB-glu-MMC i in vivo TIZEMEZRBUILTH I ENRENTZ.

KT, B-glu-MMC DB BH % 5 mg eq. MMC/kg TJ v MEENE5#&
ICHEBEE IR M L, MMC RO E-glu-MMC Qi i EMmEZREL L. T
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OLEOmMPFEFEMBE-RE 07 74 J)V% Fig.13B IZ/RT. E-glu-MMC
EFOMMCIRMEPICERMBREINSC., Table SITIDEED PK/NT A —
5 %7RT, E-glu-MMC i3 5 2 B ETHREZIN, MMCIZ 7THEEET
BRHINZ. E-glu-MMC iZ& W Cmax & # ) Tmax 7R L, EB-glu-MMC &
gL THEehITR#INZ, MMC DELRKRICMENOHE &AM AR
WZENHERINZ, DEV, EB-glu-MMC O 5 &L T MMC D11
HEMENEVWHERARND >N, AERDBOTEAEAML>Z. LMALAENS
E-glu-MMC ® AUC ¥ EB-glu-MMC # 5 & IZFER L THH, MMC ® AUC
¥ 0.771 ug-h/mL ’C EB-glu-MMC # 5k X0 /NI N>/, MRT & VRT
DEIE in vivo THMRERPICERBEHFEL TSI LZ2XRL TWEHAN,
EB-glu-MMC #5R XD /NI Mo/, T/ b5 E-glu-MMC & EB-glu-MMC
LobMmPHEENENo L., FIBEETOMET, MESHEZ PG & pH 7.4,
ISMYU CEEEOER (L:L,vv) "BERLEZEZEOWMESHENS D MMC
DHRHEEERRCTHo/z. LAENS THMREIZHB W TIE EB-glu-MMC 2
5 E-glu-MMC N\ O Z#13 EB-glu-MMC X T} E-glu-MMC % 5 ® MMC @ £ &
HEBICREELARAW, LEMN>T in vivo B W T E-glu-MMC £ U %
EB-glu-MMC 28 W T MMC OHEENFESLNTH S50, EHERE TS T O MK
BRODBBEREIFOBATISIDBOEELZOSNE., KB TEET B LD
i, REOBBEEEEALLE, RBRICE>T PG BNFRINDEZDITHEAR
MEALTHENEI > TWSaEEND D, EBRCHESAD PG BRI
pH7ADEBREZRMT D LEBIHMELE. DED, ZOXSBHTEDD
LI BERENRGEHEBMBEANTEL, in vivo TOEMKRERHITEEL
ZDTREWMEEBEZI SN,

N5 ORI, EB-glu-MMC KU E-glu-MMC OB BBAZBERNEZS
THILITED, FERMLZANL T MMC ® E-glu-MMC A3k & 72 g 25 1 8 1T
N532LVWITELERLTWVWS, Eglu-MMC LA POF L ETH —A

38



DEBREEZALTVBHDT, TAMIF LTy —BHEE~AEFZFHEINS
AN RBINZ. 51T, EB-glu-MMC kU E-glu-MMC DB HMA
BREERNREGIZED invivo TMMCARAIZHHEEINBZ ENREINTE,
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Fig. 13. Plasma Concentration-Time Profiles of MMC (@),
E-glu-MMC ( A ) and EB-glu-MMC ( B ) after LP.
Administration of EB-glu-MMC (A) and E-glu-MMC (B) to
Rats

Each point represents the mean * S.D. (n=3 for EB-glu-MMC, n=5 for
E-glu-MMC).
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Table 5.

Pharmacokinetic Parameters of MMC, E-glu-MMC

and EB-glu-MMC after I.P. Administration of EB-glu-MMC
and E-glu-MMC

Compound

Species in plasma

C

max

(ug/mL)

(mean * S.D.)

T

max

(h)

{mean *+ S.D.)

AUC,-oo
(ug-h/mL)

(mean += S.D.)

MRT; o0
(h)

(mean * S.D.)

VRTpco
(h%

(mean * S.D.)

EB-glu-MMC

EB-glu-MMC 0.033+0036  0917+0.144 003940041 054240470  0.039+0.034

E-glu-MMC 0.135+0050 233340577 052140170  2.469+0.262  1.567+0.159

MMC 0.1374£0057  2.667+1.155  0974+0369  5680+1.996 22911950
E-glu-MMC

E-glu-MMC 0.255+0.141 065040224 04940260  1220+0239  0.39630.332

MMC 0.177£0059 110040224  0771£0200  3231+0.352  5.409+4.910
MMC (iv) ®

MMC 6.223+0.674% 000040000 28670647  0410£0.146  0.224+0.132
MMC (i.p.) *

MMC 335740949 025040000 39171316 107740283  0.954+0.589

When the concentration was above zero at 11 h after administration, the

concentration curve was extrapolated to the infinite by monoexponential

decline best fitted.

dose of 5 mg/kg, previously reported (Sato et al.**).

a) These are based on the results in male rats at the

b) These are the

values calculated from the linear decline curves best fitted to the log(plasma

concentration)-time plots.
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SE3H1 ek P388 HNMABMBICHTIEENRSEROMNEDR (B
& EH)

P388 HIMBMAL %2 BEEMNICBML 24 FH#%IZ MMC, EB-glu-MMC B U
E-glu-MMC 2B RIBEBEANKZEG L. S5 BBE PG RARLEBAKRBEFHEL,
BEANFOFEMBICET2BBENEDRE, DD ip-ip. o AT LOFHM
ELTH o7, TNESDOHBKFENHRZ Table 6 IZRT . MMC @ 5 mg/kg
BERE, a0 IHIHLTHEARREMPRZRL, RbEWVWEME
(ILS) ZRL7ZM, 10 mg/kg BEBRITBVWTHENREEANBRI N,
mMEMiZa>ro— NV HLOBRHICETLE. LALZBMNS E-glu-MMC
X 5mgeq MMC/kg EBICBWTI PO - VHELBRL THERIEMD
REBARESEM oD, 10-20 mg eq. MMC/kg G BITB W TITA K7 E 3
BE2RLEZ, Eglu-MMCIE MMCO 7O RI T ELTHRETSDIENRS
hs, BEAETER IR EI/sShahok,

—%, BREBCBVTHLEBENEVWHRAGES N, HERNITEDIEI
gt hzdbotEXONL, BIEFHORBBELLTHhEREBZRAEL &
(Fig.14)e MMC ¥ 10 mg/kg #EBH B TELWKERDZRL, B
6 HEMNSHETHFNBERERINHEDZ., E-glu-MMC TIE 10-15 mg eq. MMC/kg
BREBICBNWT, HCOINCHRERIMNEEINLN, TORKERH
MU 7%. E-glu-MMC @ 20 mg eq. MMC/kg B 5B ICB W TR LD OFEEHF D
BEEINEY, BRERIBEMSEKEENHEML /=, E-glu-MMC 2 MMC X
DHLHEENEOLoLBEAZ, RWCRLAEPK 7O 7AMIDSHEEKTED X
SICMMCOAERNERE THENICEZS22DTHSEFZBEA LN,

— 7%, EB-glu-MMC /& 10 mg eq. MMC/kg #EHIZB VW TOH, ARBLE
MHpRERLE, LEMNST, BHETRTOLRBROEYZRIIRZET S
EMTERDODEEZEZSNMN, 15-20 mg eq. MMC/kg G RHITBNTH
HERDREERIBMN>E. THIT EB-glu-MMC O GHOBENRL DT
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DTN EHERINE, SHOBREGIIBVWTE, FIEHRITBITS PG
DEBZRBITHDICEREOEMBHE ALY, 5-10 mg eq. MMC/kg & &
B Tld 2 mg/mL, 15-20 mg eq. MMC/kg R E B TIE 5 mg/mL BEZH G L /.
EB-glu-MMC DKNDERERIEFE IRV EZD, REBRCHEKBITEK> T PG
NFHER I N, EB-glu-MMC B3 HELHICEBEASD L IABOMKP THH T
LA HEEND D, HlZIE, 50%PGEH pH 74 V) CEEHHEHPITHEMRL 2K
ETOWMBEANS D MMC OREHERZERL TH 52, 10%PG & A
pH 7.4 U CEEE®HEPICEEBE L KBTI E-glu-MMC & EB-glu-MMC & b
B LT 10 {53 < MMC 2 M L OREICRT). E-glu-MMC 132 Ol B
BOWEMREODZYD 10%2PC BEBER TR RFLEYHEFEERT &N
R ENT,

KANDOBEREEZZEET S E EB-glu-MMCRBEBEORSHMAS LD b HIE
EOBBEMNSDEIN, LVBZBIELONMEWEELZIZTTHS. EY
BMHEEEIFHBICLDERICES 2B TTHY, EBETEVEY KRB ITE
WEROET2IERIT. B, RETRTIICEERUEFTIED K
HEENEXSEZNIETL, BEWILSZ2RLTWS, £/, BOBEEIIRALS
M Ehrlich B/KE O ipBIZEVWT MMCORBREENKZVES, EEN
BREREGE, BENEREEERLTHRNBIRD2EHRESIN TNV S 9,
LZN>T, BREBBRORENEZEELLLEZYD, 5 mg/mL THREL &
EB-glu-MMC (15-20 mg eq. MMC/kg) TIRHABRHRENBA SN >72d D
EHERINEZ., T 51T EB-glu-MMC @ 15-20 mg eq. MMC/kg 5B IZB N T,
BRELLEIDINTHD, ELWAEIERHEZRLTWARM> LI LM S,
15-20 mg eq. MMC/kg B 5B IZB VT ILS ML > =B ik, BEM
DEETREEnwEEI N,
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Table 6. Effect of MMC, E-glu-MMC and EB-glu-MMC on
the Survival Time of Mice Bearing P388 Leukemia

Intraperitoneally
Compound Dose  Cireatodmics  of sontrol mine LS
(mg eq. MMC/kg)  (mean = S.D.) (mean * S.D.) (%)
MMC 2.5 19.3+29™ 85+24 126.47
5 243+28™ 8.5+24 185.29
10 11.5+84 85+24 35.29
EB-glu-MMC 5 10.8+1.0 10.0+0.0 7.50
10 143%1.7" 10.0+£0.0 42.50
15 13.0+2.2 10.0+0.0 30.00
20 12.5+2.7 10.0%0.0 25.00
E-glu-MMC 5 11.3%1.0 85+24 32.52
10 128+10" 85+24 50.00
15 15834 " 85+24 85.29
20 16.0*+22 ™ 85+24 88.24

The survival time of each group is determined with n=4. * p<0.05 vs.

control; ** p<0.01 vs. control; *** p<0.001 vs. control; by Student’s t-test.
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Fig. 14. Change in Mean Body Weight of Mice Bearing P388 Leukemia Intraperitoneally
after I.P. Administration of MMC (A), EB-glu-MMC (B) and E-glu-MMC (C)

(A) MMC control (<), 2.5 mg/kg (A), 5 mg/kg(®), 10 mg/kg(M); (B) EB-glu-MMC control (<),
5 mg eq. MMC/kg (#), 10 mg eq. MMC/kg (A), 15 mg eq. MMC/kg (®), 20 mg eq. MMC/kg (W);
(C) E-glu-MMC control (¢), 5 mg eq. MMC/kg (®), 10 mg eq. MMC/kg (A), 15 mg eq. MMC/kg (@),
20 mg eq. MMC/kg (M). The horizontal axis is time (d) after inoculation. Administration was executed at
24 h after inoculation as indicated by arrows. The initial body weight means the weight measured

immediately after inoculation. Each point represents the mean value (n=3-4).



£ 48 RTHA Sarcoma 180 BAFERNEICHTIEERNRSROHNIE
BHR (AREA)

Sarcoma 180 BIENEMIE Z K FICHBMHE L /2 4 HEIZ MMC, EB-glu-MMC
KO E-glu-MMC ZHEBIBEEFEAREGELE, B5ERIE PG THEBRLEERY
MEL, RTHEMLABEMBICHTIEBENEZS, DFED sc-ip. P AT A
DFHMEL TIToR, FVATLTRENRMEEDRERENBEN TN S
ENKFHTH S,

TN DOREGEROEBEEHEEILZ Fig.15 IR T, MMC Id 5 mg/kg & 58
KBNWTEHELWHEBSRZRLEZ, LALANS 10 mg/kg #EH TIEK
ERPHPDREIASNT, P388 HMHMBEBH L AT A THEI N
EORREMBRIEANBEEZEINEZ, CORIERIFERS M S BEMETE
7= (Fig.16),

E-glu-MMC O REBEEBOHEMIT LN THEML 2. ®KiT,
30 mg eq. MMC/kg B GHICBVWT MMC D 5 mg/kg B GH ELFEFEL LOPIE
BHRERLEZ, Eglu-MMC BRERSGRICBVWTHERECEVWHREEZRL,
RELXLEREBEELLEZRERARER I N>z, BRITRLELDIC,
E-glu-MMC O EERN & 5 T E-glu-MMC & MMC. O Il 5 9 38 B 2% R & 1
DEBEHNE<BOLENS., Eglu-MMC O EHEETRIIEEICEVWIHESEHR
ERLTWBIENS, BEMWMMEITBEN Sarcoma 180 B K AERHIC b
T3 MMC 2Mtig a2 hTWwas EEZXZS5NS., DED, MPHEEDOR LI
SOVBEBENOEYEENFHENICEID, BVHEEDR2Z2RLEBOLEE
AHNb,

BEROHEIRNENRCEOREEBEL TLIN2HATLIORES
TRRWw., MOBBEITIRL S, Ehrlich B/KHE & Ehrlich BREEO®REIC X
2L, HEMARSIHENARGSEIERL THRNB AR ERESINT
WD O, Lo T, BMEMERSALT 2D ICEKEROIEELED
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BAOREROLI AEYHRBFEEDAOHEBICODOVWTHEREL RITNE R
S, RELEEBRBEOHEENIRICIGASEZBIROLITEZISN
%5, P388 HMFEMMBMERAVWEZRERIIBWLWTHEINZ L S1Z, E-glu-MMC
DRERBEDZEIT EB-glu-MMC LIBT3 EEEIIBRVWEEISNS,
L7d>T, Bglu-MMC OEES > TNV OEYBEIRSEMTRR DN,
HEBHNRCBIIBEOREBEIZELVDBOTRAREVWEEZISNS,
EB-glu-MMC TRIXRTOHRGEBICBVWTHRLCBED PG BHRZH WL,
Zhid P38 HMFEMBEAVWEERTHEINLABIRANOREYRED
EELIEMIT SO TH S, EBglu-MMC OEBEMEBEINH SO 7 71 IV
E-glu-MMC & H%E THho%, 30 mg eq. MMC/kg B EH T, EB-glu-MMC
i E-glu-MMC XV B ENEHERZRLTHD, 510 HELASEBEEAEN
BMAPLTWS, 30 mg eqi MMC/kg REBH TIIEBEACZ OB TEMR P
EB-glu-MMC BNEZRBIHFEETR I EICLD, EHMICE-> TEDAHBINT
WaEEZ5NEZ., TDOED, EB-glu-MMC IR FIA 2 5 BN 7z BB T
LTEVWRESRZRLEEEIONS, Zhid, PK HBREEIS bX#
INB. FHEREYELR D Sarcoma 180 BERIBEICHTEIEWPRDOKE
BREREEZALGNDN, BEANOEPAIMIOVTLEIERLARThET RS
W, BIERACEALTRODIMREELLAERINZETTH S,

lE®Z & &Y, EB-glu-MMC i3 Sarcoma 180 B W BB IZ X L TR W HiE
BOREZRTHBOEEZ SN,

E5HE N

LR ipREITBWT, Sarcoma 180 B AMEICH L T, P388 H il #l
MICRTHHRELEBLTEVWHENESNAE, DED, ip-ip. Py AT A
LDOREWMEFEATMNENTVDS sc-ip PV ATLRBVLTHENE
Mmolz, MEGHEIIEREG R T Sarcoma 180 FIFREICH L TREFRSREE
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Rl TOELEE MMC @® AUC Z2EE T %5 &, MMC ® AUC O #maH
Sarcoma 180 BEHABICH T2 EEHRIIB W TEHEHELRKRE ZREZL TH
2E5TH5, HlAE, MMC OV UT7 I ARBREREKEETHD ENS
ZENHSNTWABHN D, Table 1 ITEDWTHMICHET 2 L O MMC
D ipRELELELWY AUC 2B 270D REEEHREL TEHEBOR S RN L
BERBIEITFTHD. EBRICIE Sarcoma 180 FIEBERIIBIT 2R ELHIZ
PKBOLZLEBRBEODTVEN, 6 EORERBTHD 30 eq0 MMC/kg &
EBRBIZBVWTMMCOD 5 mgkg G ERFULOHRZRLEZ. LM LN
SEVFEMICHREZFMT A 2D, HRSARLREOERIIODNVWTESIZ
ABRLaThidashhntEZILSN S,

BHRHMUHNTO ipEITL > T, E-glu-MMC KU EB-glu-MMC 2+ 4 B &
B icBITL, —BRNBBHEBCHLTANTHESI LN RINE., B
SCAp VAT ALARBNWT, BERMNSBENTHET % Sarcoma 180 EHIE A
Bl L TES THoz. MESHORIF LM PHEEIT, KNOEWER
ELrawkrtticksboTRionwhEeEZI o7z, GEEHEOEKBERAD
BB irliENaEiRd Sarcoma 1S0 BRABICH T 2@ WHIR R
LTwas EEZSN,

FABEIZBWVWT, MEAAMNAINZBHEE, JRICEHBEBCIHLTHR
MICKET 2R anz, BRHEBCHT2HROHMEB AN X LR
BHOEDICE, HREAAOHBIMCRERUEEZHOINTT LI ENEET
H5,
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Fig. 15. Growth Inhibitory Effect on Sarcoma 180 Solid Tumor Implanted Subcutaneously
after I.P. Administration of MMC (A), EB-glu-MMC (B) and E-glu-MMC (C)

(A) MMC control (<), 2.5 mg/kg (A), 5 mg/kg(@®), 10 mg/kgb(l); (B) EB-glu-MMC control (0O),
5 mg eq. MMC/kg (®), 10 mg eq. MMC/kg (A), 20 mg eq. MMC/kg (®), 30 mg eq. MMC/kg (H); (C)
E-glu-MMC control for 5-20 mg eq. MMC/kg (<), control for 30 mg eq. MMC/kg (O), 5 mg eq. MMC/kg
(®), 10 mg eq. MMC/kg (A), 20 mg eq. MMC/kg (@), 30 mg eq. MMC/kg (B). The horizontal axis is time
(d) after inoculation. Administration was executed at 4 d after inoculation as indicated by arrows. The
initial tumor volume means the volume measured just before administration. Each point represents the

mean of the ratio to the initial volume (n=3-4).
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Fig. 16. Change in Mean Body Weight of Mice Bearing Sarcoma 180 Solid Tumor
Subcutaneously after I.P. Administration of MMC (A), EB-glu-MMC (B) and E-glu-MMC (C)

(A) MMC control (<), 2.5 mg/kg (A), 5 mg/kg(®), 10 mg/kg(Mm); (B) EB-glu-MMC control (O),
5 mg eq. MMC/kg (®), 10 mg eq. MMC/kg (A), 20 mg eq. MMC/kg (®), 30 mg eq. MMC/kg (M);
(C) E-glu-MMC control (<) for 5-20 mg eq. MMC/kg (<), control for 30 mg eq. MMC/kg (O),
5 mg eq. MMC/kg (@), 10 mg eq. MMC/kg (A), 20 mg eq. MMC/kg (@), 30 mg eq. MMC/kg (M). The
horizontal axis is time (d) after inoculation. The initial body weight means the weight measured just before

administration. Each point represents the mean value (n=3-4).



F48E XA PIA4PY C LEREBEBRIRA NS PHA-IRUT
ZARSTCHA-INEOFBRESHICET S in vivo ¥ :
MEBRBFTO P38s HMlmMAa & Sarcoma 180 ElH
HEICHTLS2MEDR

F1HE BF

MEETIC MMC L REFERIAN I PA—NRUTZA RS ZF = ED
FHAKTH D EB-glu-MMC KU E-glu-MMC 2 MMC O¥ififiahk L TH
ML, TOMEALEN, FCLEHANRERTHBIRITIOVWTHML L,
EB-glu-MMC XX E-glu-MMC JEF &L TAHEKRKRTEEKBEHR P T MMC O
1a-NfMOT7 I REAVNEBENICHAET S I ECE>TEEMMC ZREL
7o B-glu-MMC B IZA bOFX > L7y —-LBb2BERMEZRL DN,
BHEENI ERCHEGRRBIA N L7y —BHEETERWEICHL
THENEHEDRE2R L. DFED EB-glu-MMC KU E-glu-MMC % PG
KERLEBBRHERLLTHEELESSE, MMC &L T P388 H I
BRI L TRPEOHRERIALMN oA, Sarcoma 180 BEHAMIZH L T
BRI EOHEERL . EB-glu-MMC KT E-glu-MMC Z 7K\ O A #
NEWED, TORERBECLD TESANEMAREELGEEIND EEZXS
N, YRFBEYDRCEEARBAICHLTHORELLEET IR I THS., MK
EHROBERENELZOBBRUAERELEHE, BUEREDLD,
KXOEPNIZ MMC 2B T2 2 EMNPFIN D, ARETEIREREFTO
EB-glu-MMC K % E-glu-MMC O §i & 5 % 2 724l L 7=,

F2H Bk P3gs AEMFEMBRICHTIBEENRELXOREDR
(RBHRHA)

P388 HMWMBEAEBMEL /YT XIZHTT 5 MMC, EB-glu-MMC, E-glu-

MMC DR %, BEENZESICXD, EGE (ILS) ZAVWTHMLE. &5
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BREIZ 10%PC S ALAHEAHEKBRICBE L -BEBRERNEL, BEAOEM
BRICHT2EBANEYRS, DFED ip-ip P ATL0FHMEL TiTo .
HEARZ 0.3-04 mL t%&"ffﬁ'ﬂitilﬁ]%& L, BHildicxdd5PGOEE
EBOMA T, TOMR%E Table 7TWCRT . MMCIE Smg/kg REB TR DS
WILS 2R L 7. EB-glu-MMC & 10-75 mg eq. MMC/kg G5B TH £ D ILS
DEERRD SN h oA, E-glu-MMC i 50-75 mg eq. MMC/kg ¥ 5 81
BLWTahroO— IV BICHLTHERER ILS OEENRD SN, MMC i1
10 mg/kg TELWHAEHEAZRL, REVLBERANED SNz (Table 7).
EB-glu-MMC T H#EBA IR N » > A, Eglu-MMC &
75 mg eq. MMC/kg THEFB D VB E XN/ (Table 7).

FE 38 RTHHE Sarcoma 180 A NEICHTIERAKRSEROME
BYHR (BEREA)

Sarcoma 180 BB AEME 2BEL L~V XiZB T35 MMC, EB-glu-MMC,
E-glu-MMC DHBEEHRICDODWTHRL Iz, BE5EBEIX 10%2PC SHLEEA
HABMCBEBL-BREBERMEAELL, ETHRMLEEMRBICHETI2EBENEY
#EH, DED sc-ipPATLOFMmEL Tlrok. AT LFENEA
LEPYBRERUNBEN TSI EPRRHMTHS, st hokaWiIERE
BETHREROBETHELRE. 10%2PG BB ZHANT, MMC i 2 mg/mL,
EB-giu-MMC K U' E-glu-MMC & 10 mg/mL OEE E L. LN ->T,
10%PCEBBOBEARIBREBRM TR > TWS, ZOHR%Z Table 8 IR
9. £/, Fig.17 CEELLEMIIBNT 21 HEOBEBHMEMNHEHENRED S
MolBRERBCBIHEERMEELZ-RYT (MMC: 5 mgkg, EB-glu-MMC:
50 mg eq. MMC/kg, E-glu-MMC : 50 mg eq. MMC/kg) . JE 5 8 FE#) Hl R i3 %
W% 3AMICbz s THEKL &,

WMESREDERERT MMC LR%EHS5VWIRTNULOHEREIR Z R
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L7, EB-glu-MMC B EHMITBNT, KoBHSMrEEHMMBINH 2R L
72 . E-glu-MMC i 50-75 mg eq. MMC/kg TIRRb S WHEBEHMMHEIEAZRL

=, ELOWEKERADZSZEIL, 75 mg eq. MMC/kg TIEEFEW 2 BI{E
HAnEgInr,
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Table 7. Effect of MMC, EB-glu-MMC and E-glu-MMC on
the Survival Time of Mice Bearing P388 Leukemia

Intraperitoneally
Compeurd D0 s oo L5 T g by i
MMC/kg)  (mean = SD)  (mean % SD.) %) 4d-0d® 7d-0d"
MMC 25 195+31™ 10.3+0.5 89.3 +0.7 +3.0
5 245+38™ 10.3%+0.5 137.9 -6.5 +05
10 12.4+7.0 9.8+13 265 -3.8 -11.0°
EB-glu-MMC 10 100+1.4 9.8+13 20 -48 +18.7
25 108+15 95+10 137 +2.8 +26.6
50 11.0+25 9.5%1.0 15.8 -74 +6.6
75 11.5+1.0 10.5+0.6 95 +8.0 +26.4
E-glu-MMC 10 10017 9.8+13 2.0 -2.1 +22.2°
25 11.3+13 9.5+1.0 18.9 +1.9 +13.8
50 128+10™ 95+1.0 347 -8.2 +6.6
75 140+=14™ 10.5+0.6 333 -5.5 -2.2

The survival days are determined with n=4-5. ** p<0.01 vs. control; *** p<0.001 vs. control.
a) Change ratio of mean body weight at 4 d post-inoculation to that immediately before inoculation.
b) Change ratio of mean body weight at 7 d post-inoculation to that immediately before inoculation.

c¢) One mouse died before 7 d post-inoculation.
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Table 8. Growth Inhibitory Effect of MMC, EB-glu-MMC
and E-glu-MMC on Sarcoma 180 Solid Tumor Inoculated

Subcutaneously to Mice

Compound Dose Tumor volume (cm®) Growth %:Zr;g;ei?ghn:e(;?
(mg eq. inhibition
MG it mociiion  bocintion 214 ® 8d-447 114-44°

control 0 0.13+0.03 456+1.42 7.27+059 00 +8.1 +9.1
MMC 25 0.22+0.08 3.71+1.05 564134 54.2 +4.9 +5.2
5 0;1810.09 1.70+£079*  3.85+1.02™ 61.8 +15 +6.0

EB-glu-MMC 25 0.170.09 3.90+1.29 - - +175 +19.8
50 018008 2.89+0.61 2.26+0.30 ™ 715 +102 +12.1

75 0.20+0.08 2.78+0.87 3.28+0.40 ™ 707 +18 +8.4

E-glu-MMC 25 0.12+0.01 3.26+0.76 5.52+2.81 12.7 +12.9 +14.1
50 0.12+0.03 120+084™ 074032 ™ 89.0 -15 -115

75 0.15+0.06 - - —" -89 -

The preparations were administered intraperitoneally at 4 d post-inoculation.
a) The tumor volume at 4, 14 and 21 d post-inoculation are shown as described
under the line. The results are expressed as the mean * S.D. (n=3-4). * p<0.05
vs. control; ** p<0.01 vs. control; *** p<0.001 vs. control. b) The number of
remaining mice <3. c¢) Change ratio of mean body weight at 8 d post-
inoculation to that immediately before administration. d) Change ratio of
mean body weight at 11 d post-inoculation to that immediately before

administration. e) One mouse died before 11 d post-inoculation.
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Fig. 17. Growth Inhibitory Effect on Sarcoma 180
Solid Tumor Implanted Subcutaneously after IL.P.
Administration of MMC, EB-glu-MMC and E-glu-MMC

control ( O ), MMC 5 mg/kg ( A ), EB-glu-MMC
50 mg eq. MMC/kg (@), E-glu-MMC 50 mg eq. MMC/kg (W).
The horizontal axis is time (d) after inoculation. Administration
was executed at 4 d after inoculation. Each compound was mixed
in 10% PG saline and injected. The initial tumor volume means
the volume measured just before administration. Each point

represents the mean of the ratio to the initial volume (n=3-4).
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FA4E BHBKETO MMC OB HBE

9 mL ® 1/15 M U >EBE®HE®K (pH7.4, u=03) T, PG KHEMHL I
EB-glu-MMC X% U8 E-glu-MMC (20 pg/mL) % 1 mL&EML, H—-BREBREZ
RELE. HIELEYWOBEBEREA TSI T7 45— (045 pum) T2 T
ZBLUTHEMBEEZRMELEN, UV BEHKR PG E® (9:1, v/v) TRE L
WEBTTWARND 7, Fig18IZIE 37CIIBITHZOREHEN S5 D MMC O
M7 O 7y 4V ERT, SELEWHAS DO MMC @ 48 KR & O Kt R IT
EB-glu-MMC ' 2.7%, E-glu-MMC % 35%T® 0, HEEIZH X TRHRE®EE
ETFLA. B2, EBglu-MMCIZBWTZOEEBIIHETH > =,

50

Released MMC (%)

] 12 24 36 48
Time {h)

Fig. 18. Release of MMC from EB-glu-MMC (@)
and E-glu-MMC (W) in the Mixture of 1/15 M Phosphate
Buffer, pH 7.4 (4=0.3), and PG (9:1, v/v) at 37°C

Each point represents the mean + S.D. (n=3).
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SE 58 /MR

EB-glu-MMC K ' E-glu-MMC R AKICHTI2HEMENERETENEZD, #i
BEOBRBUR EUBRTDEFEIREBAEROREAOEINARELS RS &,
FLEBEBRBBCBOTOIREG-BEIATLOEN, DEDHERM & B
BN FA—THD ip-ip Y ATLE, BREWMEBHERALNERLTH S
$.coip. Y ATLTEHORENKELS Rizo /=,

P388 HMBEMBEBML 2T AICH T 2BBHRHAES TIE, EB-glu-
MMC 323> bO— L BICHBL THEREKL ILS OEMIIR S Nk ki,
E-glu-MMC 3SR EGRBTAHAERILS DEENHEZ SN (Table 7). RIET
RUCBBRBEFELERT S EECEYWANRT ILS B/hEho k., #l 2,
E-glu-MMC I3 BB B H TIX 15 mg eq. MMC/kg ¥ 5 8 T 80%LA L@ ILS %R
Lz, BMERHA T 50-75 mg eq. MMC/kg G BT X 359U FTH o
7z. In vitro KB H2BEBRETO MMC OB RIZERIRE & 8L TH
HICELLATHY, ZORHFEHEIBERBARSGIIBTSEN ILS EBFK
LTwdEEZSNE, DED MMC OBWHIBIZEENIZET S MMC ©
REZETFTIE, p388 HMMMEICH TS MMC OtfgZ2HEADEIES ELE
ZbN/z, FIZ EB-glu-MMC WM 5D MMC ORHIEELSBALTSH
D, FEAETEDREZRIBDoZ. MMCIZ 10 mg/kg B 5 TREMN
MERZRLUEZ, RENBALEEET, 1 KIIBME s HBRTERTCL &
(Table 7). E-glu-MMC @ 10 mg eq. MMC/kg ¥t 5 # TIIBME 7 HEIC 1 TR
LN, RERLEMfE > TVWAVED, EREIEMIZEZDBOTIEHGL
EEZEZS5N 3, E-glu-MMC @ 75 mg eq. MMC/kg Bt 5B THERILOABEES
1 (Table 7), E-glu-MMC {3 EB-glu-MMC &K D b HMENE W EEZ 5N,

Sarcoma 180 B AEMBZBM L Z VAN T2 REBHRHEFRE T,
EB-glu-MMC K& U8 E-glu-MMC 1% 50-75 mg eq. MMC/kg # 58 T# L < [E 5 #
FHEMGBI L., WA E BT 5 L, BB WA T R s B 5 A
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NREEZBICRENREENLETH 2, ZOZELEHEBABRRBRE. S,

BRBRBBNS D MMC OBHBESLH TERSMEINDZ I ENAKZARER
ELTEZS5NZ. EB-glu-MMC & P388 HILFmMBICIH L TERLYHR %
RETEM o A, Sarcoma 180 BIEHNMEIZH L TIERFICERIETHEL WEEH
A H %R L 2. MMC id Sarcoma 180 & ¥ A & [/ k& IZ B 7K @ P388 B ML/
MBI L THbEWHENREZRTZIENASNTED ®Y 208 Ri3
EYHHICESKELTNVWS, MMC OBEANDORIFABELEE-EEN LD
BWEBHMENEHYDREEZTRICTZZEMBESINTVS 9, ZOK, £k
NAHOHREIBHEERRCBVTIVEVWEHBERNFHDRICOENZ Z &
MERINTHSD 5, 2hs0FEERIT MMC O A O 57 2 HE O & ]
MAEMBICEETHSHIEZRLTVNSE, BEINTVWEIESTILEHOE
KN HIT, K2 T THD EB-glu-MMC KU E-glu-MMC LidRRE B EE X
53 518, pestrabucil FZTNHFOMBBTHEITL > TERAZHT B 273,
COEDKMEEERTIE, HREAGEKI MMCOTRRT T ELTHAEL
TWBZF T4, Sarcoma 180 EHAB O MMM E ICKEL, ThENITH
FOHMBOARMELEZRLTLSIARENSZEAOND ., EE, BHEEHEHIR
MMC EWRFFEICELDS PK 70770 ZRLTHED, WifEEHE MMC
TREBRTHARENRLDIEEZONS., BT AREICEL TRRETH
Hd 5,

E-glu-MMC & 50 mg eq. MMC/kg & 5 # T, B 21 HEICT 90%iE Wl #l
BERL, EbmVWEEHMBOHMHRZ L L (Table 8). — 4,
75 mg eq. MMC/kg BREH THEHFLWHKER VP ZMH > THEEL &, E-glu-
MMC & EB-glu-MMC &ML T D RKERAERINBREINEZ, LR
> T, E-glu-MMC D 4% EB-glu-MMC KD b FESEVBVES I S5N 5N,
BREDENVWIZEDS MMC OB EENDOEENAKZREREL>TWVWSTH
REMERZEA SN, ELFELREITME, BEL-EWELLZ2HRT S
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DR LBIREERAFEZTOLENDDLEEZI OGNS,

A # Tl EB-glu-MMC X XX E-glu-MMC O BE BB H B4 % in vivo L1l
2o, BEBWRA T Sarcoma 180 BHAHBEOBRFETIB N TEHRERN
BLTW3EDTHS., Eglu-MMC RELEVWEEHENEH DR ZRL &
2, EB-glu-MMC X 0 bHHEMNE M > 72, EB-glu-MMC BB MRENEL,
MMCNDEHEENEFITEBNZD, BEENBEL->LEZIAGNE,
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ES5E YXMbMYAMLY C LREBRIRMNS O - IRV
ARSOA-NEOHREBESHICHTINENR LA
F Fi O FF A

F18 ¥F

EB-glu-MMC K U E-glu-MMC & MMC O 7 ORI v 7 &L THEL,
E-glu-MMC RIZ A hOF L7y -l L THIBEOREAREEZRL .,
E-glu-MMC {3 P388 BABEICH TS ip-ip P ATLEBVTHEWIEDR
2R LN, EB-glu-MMC BWHELBOWABHRL ARSI AL, = 0K
W&UL T, EB-glu-MMC B KBHEMNES, KPP TD EB-glu-MMC » 5
MMC "DOZEBDBEHEIBBTH oD THZEEZLGNE, — 4,
EB-glu-MMC K O} E-glu-MMC & Sarcoma 180 B RAEIZ W T2 s.c.-i.p.¥ A
FSACBLWTHEWHEBYDEZRL, Chid@EBEah0oEDHREEICER
LTwaEEXON., £/, MHEGHKROIRBEEIEREOBREIIEL TW
LA REEDH D,
HREROPEDRICEDIEREZIVOFMICERTHITIE, MBI AH
HEFARASMACTILEND D, £, HREGAROMBEZTORRIIBL
T, IBPREAEROBERALT LB BHSMIZIRTWA W, FICREEHR
DHMEIGKEEORIDOAICEDSVTHMLTE L. LAL, KDFEMAaAE
MFMOZDICEHMRBEOBEDOLI BMOSFENLETH S, & il #l
PHMRREDEE MMC OEBERRERELTHSRTNWS 0D, ZZTH
BETRNEDREBERAOMEKREZ LD FMITFML . Sarcoma 180 BB HA
BICHT2EEDRZAKRBAROCBBERYUATHEML, T &R
ERZHhERMCERMODTOAMBRBEOBDICHETEFMLIZ, TLEFT
VARBTD2HEBEBLAMBEOEAEZ, MEAKOARBUR O ipE 58I
BELZ. 51T Sarcoma 180 BB RNEMBE E2HBML 2T AXHL T
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EB-glu-MMC % i.p. &5 L RICHB T AR EEZR N,

28 BRTHH Sarcoma 180 B ABICHTI2AREABEEARAKS
BROMESYDR, AEXk, BOXRHKOHD

Table 9 WAWHA ipBREBROBEHMEMNH REZRT, EB-glu-MMC KU
E-glu-MMC QA BEKGWICEEHMZEZMH L, 30 mg eq. MMC/kg DR 5 &
TENEN 67, S6DEBEHMMAFDEZRL L. MMC iE 5 mg/kg T 64%
DODEEHMEMEIPREZRL, 10 mg/kg TEBM 4 BEETIRIXRTOTY
AMBLTITHEVWIHENLAERZRLEZ. 2SO RPERMEETITT
SREBRLEIAS B LE, LALEBARSWTHOED > ho— )L BT
LTHRERBHEESRIRD SN Ao,

CDEZDHREBLHMKREDOEIL%E Fig.19, 20 xR T, REELITDN
Tt EB-glu-MMC K % E-glu-MMC @ 10 R Tf 30 mg eq. MMC/kg 5B i H
WT, b0 HEEBRLTEEALEENRD NP>, LALK
25 EB-glu-MMC K& Of E-glu-MMC @ 30 mg eq. MMC/kg B EBIZHWT, I
POV HEKBRLTHAERALREOBAVBEEEINZ., MMC @
5 mg/kg MTWHBH -1 HBRICO MO -V BELMRLTHEERAKERLMN
BEINEDN, TogEBEEIAaro k., BMKREZ I FO— V&
MMC @ 5 mg/kg EHELOMIIBAERLREREHRE I >Z,. MMC @
10 mg/kg HERTIE, B 2 HELSETCTH5ETHETAMBREKERD
DEEIN, BHEITABICIEETEER S EITVAOAMBKREITH T HIC

1600 cell/ulL TH o 7z,
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Table 9. Tumor Growth Ratio and Inhibition of Solution of
EB-glu-MMC, E-glu-MMC and MMC in 100% PG in Sarcoma
180 Solid Tumor Bearing Mice

)

Tumor growth ratio after inoculation *
Compound Dose : (mean =S.E.) Growth
(mg eq. inhibition
MMC/kg) 4db) 114d 18 d at 18 d (%)
control 0 10 17.2+49 46.9+13.0 0.0
EB-glu-MMC 10 10 23.1+8.1 35.1+144 25.0
30 10 108+1.5 15.6+:26 66.8
E-glu-MMC 10 10 18.9+54 429+12.6 8.4
30 1+0 10.7+2.2 20.5+1.7 56.2
MMC 5 1+0 7.3x1.6 17.0%22 63.4
10 140 74%+29 - -

a) n=4 for 4, 11 and 18 days except for MMC (10 mg/kg) at 18 days.

b) As this is an initial day, the tumor growth ratio is 1.
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Fig. 19. Change in Mean Body Weight of Mice Bearing
Sarcoma 180 Solid Tumor Subcutaneously after I.P.
Administration of Solution Dosage Forms of EB-glu-MMC (A),
E-glu-MMC (B) and MMC (C) |

(A) EB-glu-MMC; control (O ), 10 mg eq. MMC/kg (A ),
30 mg eq. MMC/kg ( @ ). (B) E-glu-MMC; control ( O ),
10 mg eq. MMC/kg (A), 30 mg eq. MMC/kg (@). (C) MMC; control
(©), 5 mg/kg(®), 10 mg/kg(M). The horizontal axis is time (d) after
inoculation. The initial body weight was measured just before
administration. Each point represents the mean * S.E. (n=3-4). *P <

0.05, **P < 0.01 and ***P < 0.001 vs. control.
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Fig. 20. Number of Leukocytes in Sarcoma 180 Solid
Tumor Bearing Mice after I.P. Administration of Solution
Dosage Forms of EB-glu-MMC, E-glu-MMC and MMC

Open, hatched and closed columns show the values at 4, 11 and
18 days post-inoculation, respectively (0, 7 and 14 days post-
administration, respectively). Each column represents the mean * S.E.

(n=3-4). *P < 0.05 vs. control.
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E 38 RT#BH Sarcoma 180 BAFRABICH TR HAERAEEANR
HEOMREBYR, REZEL, pOkHOAD

Table 10 IZREHHAF ipBEROBEBEHBMMNH EEZ/RT . EB-glu-MMC
BENRNZTHOHREB T PO - VB L THEERBEEHMEIE 2R %2R
L7%. B-glu-MMC 1 18 H# D 25 mg eq. MMC/kg R EHEZRWVTHE
REEREMENASHREERLE. MMCIE 2.5, 5 mg/kg B 5B THEBERBEEH
EMH B EREZR L., B 18 BHE O EB-glu-MMC 12 & % JE 55 58 7l 3 il &R 13
50 mg eq. MMC/kg & 58 T 76%, 75 mg eq. MMC/kg B 5B T 70% T H > 7z,
E-glu-MMC @ 50 mg eq. MMC/kg # 5 H I MHE 1S HRIIBWLW TR DG WE
BEHBEMHIRTH S 88%%E L. MMC OEBEHMMIPHBIIBME 18 HiR
IZ2.5mg/kg RGBT 52%, SmgkgREGHT61%TH oz,

COEEDOHRBEBRVAMBRKDZE{LZ Fig.21, 22 IZ" 9, EB-glu-MMC &
50, 75 mgeq. MMC/kg B EHICB W THRE Y (BHE 1718 HIR) THER
HERDPIBE TN, EB-glu-MMC @ 25 mg eq. MMC/kg B EB T a >
FO— NV BIOE<HEENHESLL . EB-glu-MMC @ 50, 75 mg eq. MMC/kg
BERTHOREOBADNBEREINZ., E-glu-MMC @ 25 mg eq. MMC/kg #
ERTREBRAELZLBZBREINAZN> LMD, 50, 75 mg eq. MMC/kg #
ERTEIRBRAMPOLTICOEVARRAERLINBEE I Nz, E-glu-
MMC @ 25 mg eq. MMC/kg REBICB VW THM IS HRCABERAMREKD
BOVBEREINZ, MMCIZ 2.5, 5 mg/kg BREBONWTHIZBWTHHER
HmBRZoBbRIBARI N>,
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Table 10. Tumor Growth Ratio and Inhibition of Suspension
of EB-glu-MMC, E-glu-MMC and MMC in 10% Aqueous PG in

Sarcoma 180 Solid Tumor Bearing Mice

. . . a)
Compound Tumor growth ratio after inoculation

Dose (mean =SE.) Growth
(mg eq. inhibition
MMC/kg) 44? 114 18 d at 18 d (%)

control 0 1+0 203%1.1 426+4.9 0.0
EB-glu-MMC 25 10 144+17" - -
50 10 10711 13.3+08 ™ 76.2
75 120 102+13" 12411 69.6
E-glu-MMC 25 10 159+05" 41.4+203 16.3
50 1£0 6.2+0.7 "™ 72+14™ 88.4
75 10 6.1+08 ™ - -
MMC 2.5 10 16+18™ 227+18" 52.0
5 1+0 6.8+12™" 19.2+45" 61.1

a) n=4 for 4 and 11 days except for E-glu-MMC at 75 mg eq. MMC/kg
(n=3). At 18 days, n=4 except for E-glu-MMC at 50 and 75 mg eq. MMC/kg
(n=3) and EB-glu-MMC at 50 mg eq. MMC/kg (n=3). b) As this is an initial

day, the tumor growth ratio is 1.
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Fig. 21. Change in Mean Body Weight of Mice Bearing
Sarcoma 180 Solid Tumor Subcutaneously after IL.P.
Administration of Suspension Dosage Forms of EB-glu-MMC
(A), E-glu-MMC (B) and MMC (C)

(A) EB-glu-MMC; control (O ), 25 mg eq. MMC/kg ( A),
50 mg eq. MMC/kg (@), 75 mg eq. MMC/kg (m). (B) E-glu-MMC;
control (O), 25 mg eq. MMC/kg (A ), 50 mg eq. MMC/kg (@),
75 mg eq. MMC/kg (M). (C) MMC; control (O), 2.5 mg/kg(A),
5 mg/kg(®). The horizontal axis is time (d) after inoculation. The
initial body weight was measured just before administration. Each point
represents the mean * S.E. (n=3-4). *P < 0.05, **P < 0.01 and ***P <

0.001 vs. control.
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Fig. 22. Number of Leukocytes in Sarcoma 180 Solid
Tumor Bearing Mice after I.P. Administration of Suspension
Dosage Forms of EB-glu-MMC, E-glu-MMC and MMC

Open, hatched and closed columns show the values at 4, 11 and 18
days post-inoculation, respectively (0, 7 and 14 days post-
administration, respectively). Each column represents the mean * S.E.

(n=3-4). *P < 0.05 vs. control.

68



B4 EETORICHTI2BRBAAREROBNRBR L BEDE
it

EB-glu-MMC, E-glu-MMC, MMC QRBIEHZE¥H VA TRHFFL =,
Sarcoma 180 B ANEME 2BHM LA YA EREICHERMAAZ ipRER
WCHmMRBEOEBROKELLZBER L L, TOHKRE Fig.23, 24 TR,
a2 hO— VB TEAETRL4ICHMNML, AmMRKIBEZHMBIERELREL
RDS5NABMN o, EB-glu-MMC KT E-glu-MMC TREZhENhORER
THREOHEPZERET, ®L A EBglu-MMC BEHTIEHEML E-glu-MMC
DEHLEGEEBHTHRKRICHEML =, EB-glu-MMC KU E-glu-MMC &, #5
T HETHENENORER TERERBMREOELEZ RS N> A,
30 mg eq. MMC/kg R G H THIME A LDIIRSG MBRICARZAMERK
ORILVERINSE, MMC © 5 mg/kg BEBHTREERIIR M-
2, 10 mg/kg HEBHTIRERE 4 HELSEFLWVWHRERIVBERI N,
MMC @ 10 mg/kg REBHTE4ROAN I MO TANEEGR 11 HETITR
CLEMN, MMC ® 5 meg/kg HEBHTHAONRKOAEARBRIRER IR
Mmolz, BMEMBREIEREZRLKE 10 mg/kg BEFHTIEHEG 7 HERIZ 1 L2
TEFEL, TOXRXTAOBMBREKITH T HNIT 980 cell/pL TH o7 MMC D
10 mg/kg HEBMERVWAEZTOMIRTOITRIIHEH® 26 HEETEREL
7z,
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Fig. 23. Change in Mean Body Weight of Normal Mice
after I.P. Administration of Solution Dosage Forms of EB-glu-
MMC (A), E-glu-MMC (B) and MMC (C)

(A) EB-glu-MMC; control (O ), 10 mg eq. MMC/kg ( A ),
30 mg eq. MMC/kg ( @ ). (B) E-glu-MMC; control ( O ),
10 mg eq. MMC/kg (A), 30 mg eq. MMC/kg (@®). (C) MMC; control
(O), 5 mg/kg(®), 10 mg/kg(M). The initial body weight was measured
just before administration. Each point represents the mean + S.E. (n=3-

4). *P < 0.05, **P < 0.01 and ***P < 0.001 vs. control.
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Fig. 24. Number of Leukocytes in Normal Mice after I.P.
Administration of Solution Dosage Forms of EB-glu-MMC,
E-glu-MMC and MMC

Open, hatched and closed columns show the values at 0, 7 and
14 days post-administration, respectively. Each column represents the

mean * S.E. (n=3-4). *P < 0.05 and **P < 0.01 vs. control.
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55 5 8 Sarcoma 180 EIAER THBHE~Y VY RICHEITS EB-glu-MMC
BREREABREROAASTH

EB-glu-MMC BB ® & (10 mg eq. MMC/kg) % i.p. B 5H D EB-glu-
MMC, E-glu-MMC, MMC D KN4 #i % Sarcoma 180 B AEMBE ZH M L
EXTARXCBWTHANE, TOHR, MEDPENRERZIEREITES,
EB-glu-MMC O EEMHPBERIERES 3 RMBRIIBWVWT 0.04 ug/mL T,
E-glu-MMC R MMC O LR BEERIRE 1 RMBICZENET N 0.01 ug/mL,
0.04 ug/mL TH ok, Fig25iC#H% 5 1, 3, 6 RMBOZKILEH DMK MR
R%ZXRY, EB-glu-MMC I 5 3 RMBICERDE<REIH, FITHE, M,
MR, 5, BBICE ug?5 10 pug/g L@BECREINZ, £k, FE,
DR, B, WRANO2HRDLINLTH>%., FERTHE MMC IBRBICE D
mBEETRIBEINE,
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Fig. 25. Tissue Distribution at 1 h (A), 3 h (B) and 6 h (C)
after I.P. Administration of EB-glu-MMC Suspension to
Sarcoma 180 Solid Tumor Bearing Mice

Administration was performed at 10 days post-inoculation. Open,
hatched and closed columns show the concentrations of EB-glu-MMC,
E-glu-MMC and MMC, respectively. Each column represents the mean *
S.E. (n=3-4) except for EB-glu-MMC in kidney (n=2) in (A), and for
EB-glu-MMC and E-glu-MMC in uterus (n=2), ovary (n=2), muscle
(n=2) and kidney (n=1) in (C). The results are expressed as the mean %

difference /2 when n=2, and the result of one point is shown when n=1.
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£ 68 /NHE

EB-glu-MMC K T* E-glu-MMC @ 30 mg eq. MMC/kg R 5 (R EHF)
BOWTMMC®D 5 mg/kg 5B EMBEEOBEBEHMBAFYRNIBD 5N,
L LAans, TOHRIIRTOEYH BT bo— V&KL
TEHEERDBO TR AP, Zhidasbho— B OBEEHMEBICKEZRE
EOENBoREHEEZ SN (Table 9). REE¥ T, EB-glu-MMC
KO E-glu-MMC &, 2> hO— VLBl THSM AEREMZ RS R
WHEMAH o7 (Fig.19)e MMC Tl 5 mg/kg B E5HICB W THEMEE 9-11 H
BEHEBABEORSINEEINE, EBMMREEELIAL S EB-glu-
MMC K X E-glu-MMC i 30 mg eq. MMC/kg & 5 8 T MMC @O 5 mg/kg & 5 #
CEERESEOHEBEDRLBIERERLEDDODEEX SN, —F, EB-
glu-MMC R T% E-glu-MMC TIid 30 mg eq. MMC/kg iR 5B TH M 18 HRIZ
HmBREOEERRONERINZH, MMC T 5 mg/kg 1235 T E R
BoEBRBVPIBERIN AN (Fig20). UEOHR LD, EB-glu-
MMC K O E-glu-MMC @ 30 mg eq. MMC/kg X5 # & MMC @ 5 mg/kg % b
RLUEZBE, RECL22460RB8ERACEL TEEIRD S NN 2D,
HmERFKZ2HEEELLLZBEANSEZ S L, EB-glu-MMC X X E-glu-MMC
D 30 mg eq. MMC/kg G H DT D2 MMC O 5 mg/kg B ERH XD AIERAMN
MW ENRBEINT,

RIBWEAICHB T, EB-glu-MMC, E-glu-MMC, MMC 138 B 72 JE 5 M
MHEBEERLE., BRUFABEGTREREEZIZDo NN, BEHR
HATEEREENRDSNAE, TR O -V BIIBT2EEHMMBEROD
oo BEREFZAVWERROEZR NS Do EEZI N
(Table 9, 10), EB-glu-MMC K T E-glu-MMC & 50 mg eq. MMC/kg #& 5 8 I
BWTMMC®D S5 mg/kg BEBFIDOBEVWEEHMMGEIHBREEZRL, I 5

E-glu-MMC & EB-glu-MMC XD b H WHE %ERL 2. EB-glu-MMC &
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25 mg eq. MMC/kg REB THRERAVEI RSN ahoN, DLABML T
BY, 50, 75 mg eq. MMC/kg REB THEHBREBE L THREORIONHERE I N
7= (Fig.21). E-glu-MMC ¥ 25 mg eq. MMC/kg B 5B THEICLTLITRAD 5
NMo A, 50, 75 mg eq. MMC/kg BREHICTB W TEL WEKERD I
#Banrz (Fig2l). ZOKREEMLIT E-glu-MMC O % K B H A EB-glu-
MMC OBRBHEBUHAIDBNERLEZAI D EZRBLTNVWS, £,
E-glu-MMC @ 75 mg eq. MMC/kg B EH TiX, 5 2 HEB T4ILP 3 LD
RUANELELE., FIEETIKRRAEZLSIZ, E-glu-MMC D1Z 5 % EB-glu-
MMC LD b KANDEBRERBVLEDIZ, BMEBEPT TO MMC O BH #EI
E-glu-MMC @ & 5 A EB-glu-MMC KD @ W, ZDBEMN E-glu-MMC O &
DEHALRBERAEEEL TWS EE X 5N, EB-glu-MMC KT} E-glu-MMC
¥ 50, 75 mg eq. MMC/kg B EH THMBREK OB NEE S N (Fig.22),
E-glu-MMC D {Z 5 7 EB-glu-MMC KD b ALV DODEASVWEEN > /2. MMC O
2.5, 5 mg/kg BEH TRBEEERCHERRAERIVBEREINLD, <K
A0 NVOLUNIETHELEZ, MMC BBEBMREOE RSBV 25 &
BZIhahok, LEMNST, 2UBHZEL THEORADIZAMLERE DK
HPEFE—-HLE, ULMALZABAS, E-glu-MMC @ 25 mg eq. MMC/kg & 5 B
TRAEABRBERPVIBELEI N> 2M, BH 18 HEOHMKRKIIAFER
KHAL TV, CNXDBEANRBEAGCEOERLXL D @ EERE FEH O HEE
ThHHIEMNEZBNT,

EHIXTABIIBNT, EB-glu-MMC K U E-glu-MMC DB R B H T
10, 30 mg eq. MMC/kg R EH THEBERAERR LIBELE I N> 2
(Fig.23)e MMC Tl S mg/kg B EBHIZB W THBRAER L IEE I AL
2 7M, 10 mg/kg TRABRRFEERLNZ D 5N, AMERKEFE MMC D
10 mg/kg HEHERVWT, 85 7 HETRARABRIBZBRE I ALK

(Fig24) . # 5 14 H % T W&, EB-glu-MMC Xk U% E-glu-MMC @
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30 mg eq. MMC/kg BEBIIBVWTHEERBAMREOBAINBEE I N,
MMC Tlid 5 mg/kg BEBIIBWVWTARZEMLREOBEATBEEI NN
o TNHL ORI Sarcoma 180 HEHEMBEZBEL YV ATHESNE
BWRERMUTH o 2,
EYWOURRNDMEIERYREBEAZERISLTHEBCEETHS. Hi
BFTIKBRXRAEZXDIZ, EB-glu-MMC BAEBRBATER v ML T ip.
#¥5 (5 mg eqi MMC/kg) L = & &%, EB-glu-MMC, E-glu-MMC, MMC ® &
ShPRERZENEN 0.3 ug/mL (0.9 hr), 0.14 ug/mL (2.3 hr), 0.14 ug/mL
(27ht) THol. COMBELBELT, 41EO EB-glu-MMC O 8 ¥ 5 #l
T® Sarcoma 180 B ABEMMBE 2B HE L LU AICHT S ipHE5
(10 mg eq. MMC/kg) THXDVEWHREL>, TOBRVWLEDPRERYBRE
i, BBERHBOLBHNEVWAIERAEERBLTVWEAEESHZ., LA
M5, EB-glu-MMC KU E-glu-MMC XM, M, WK, 2, BEBPIC
B oug/g™5 10 ug/g DIBETHRIB SN L (Fig.25). Sarcoma 180 & 7 HA il #l
HMEBELAEIYYRAIIHT S ivBE5HO MMC OKRRNSHIZ, BHSICK
STHEINTWVS Y, ZORHR, 8 mg/kg TiviE5EH, MMCIZTIE®L
e h, 5 1REETIOLTLARCLERCHERBFTITE > TWBET T,
EDEVWAHZRLEMEFEBTIX 03 ug/mL AT THo ., LT,
TORRELEBLZ &L Z, EB-glu-MMC (b L <id E-glu-MMC) X, i,
MR, TE, BT, BICUNHEMBRIC MMC 28T S5 ENTES
EEZXSN, LALANS, ThZhOMBRTBENERS 6 K% TIIE
WIZE <, EB-glu-MMC K T' E-glu-MMC O F 5 5 O %K IE L # A 30
XI5 THS. EB-glu-MMC B ZDEBAHOZDICTHBHNES ICHBRABITL,
HL#E B T E-glu-MMC ® MMC N & E#EIN D, EB-glu-MMC 28 F & $112 & &4
ETREEINZOWE, LETY—HBABICEIZ2MORAATRAVWEEZZ SN
5, INWE 28 TRREZKLSICEBglu-MMC R T A ROF L LETH—i2
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HLUTEEAERBEDNBWIENSBHS D TH 3. EB-glu-MMC I
E-glu-MMC XU MMC X E# 3N 5. EB-glu-MMC XL 74 —#mHiz
BMABDOD, FEBEBICHLT MMC 282 IE5DICHEATH 5 Al MR
XNk, 512, EB-glu-MMC X T E-glu-MMC B, WERO XSV
SNREBADPCEBETEHRINTWVWS Z L, AmMBRKEHEEELL -
EB-glu-MMC D LB B WEAIER & —B L T,

A HE TIZ EB-glu-MMC KX E-glu-MMC OHEREBERAICDODWVWTED
FHcHBRLUAE, BEMIT Sarcoma 180 BRAREMBEZBELAEAYY ART
EEXTAZHAN, dEOE{LEAMKRBOBAD ZEICHML 2. EB-glu-
MMC Kk ¥ E-glu-MMC O BB E B #1L 50 mg eq. MMC/kg B G ITHB W T
HWIZEBWHRZRL, MMC @ 5 mg/kg #REBEL D b E WLEE MBI 2R
ERLEZ. L2ALARS, BHEAATIEBERBEFOTEREER
(50, 75 mg eq. MMC/kg) TLHEMBEWRIERAZRLAE, HEYTIX, EF¥
RVADHHIIBEWT, HORKOBAIARBRAFAEORILI D EERERBEHD
BELEZONZ, EPYUBER I PO—VHETOAELALRKEL
DHEBICEDWRRIEMIL, Sarcoma 180 BRABMEE2BMEL TR &
EERTVATIEERLCLTH>E, DFED, BEOHBMIIAELLITEEL,
BEEABAROEERAERIMICE > THMKREEZHEMI TN, a>ho—)b
EORBICBNT, BEOABRAERVAMKRKORDIC L 5EEROF
MEH TN ENRBINZ,
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FE BRERRUER

BLEBEEIIBWT, BHRBRZENEL, ChiTERBICBHIEDLNHN
EHEENTHS, EYP- 257014 RFIVECHEEEIZATOM RFILE K
EHENOBRRNBEELZ T TR, FIVES LT Y— 2B 0WELOE
BECHLTHbBEWRAEZRTZENAENTNS D, ISKHIELED
THH2PBHALDBAEAZERRBLIDZIENASNTNS Y, ZTHIEH
LEMTHHBATEIECEZRALTHESNSHRAVERN LTS5 LT,
HENBEFENRKRZISELLTEIIENAREREREELIA SN S,

AMETIIRAOZHFEATH S MMC OHIESHROI S 3 mEEEIER
DEHEZEBENEL T, MMC EREBFRIAMSPA—NRETTA NS IF
—NVEDHBEEHEHRTH S EB-glu-MMC KT Eglu-MMC 28R Lk, &5
CHESHAEOMELEN, EEZHNFEZMAL, in vivo ITBT2HED
REBERACODVWTHEMLE, UFTRAMATHESNZARCOVWTRET
%,

1. XTI A422 C LREBBBIANS VA —NVRUELA RIS OF— )V &
OFRAEEEOAREEE pHBET TO MMCNOERREHE (5B 1 %)
EB-glu-MMC K % E-glu-MMC % MMC OHBREW-FRILECHEAEARELLT
BRLE. &5ICBERDTOMBAKDSME T MMC O % I % 3~
7Zo EBglu BEZREBEBRIA NS OF - I LEEBKRKITINVINEBELSGERL,
EB-glu-MMC & CDI i &k D EB-glu & MMC 2fi& 352 LICEDERL &,
E-glu & EB-glu Z7 I AUMKAHBETHIELICXDEGHRLZ. E-glu-MMC
i$ CDIIZ LY Eglud MMC ZMET 22 EICEVEKRLE. TEMEHARIZ
miEahEEEmKE (pH 4, 6, 7, 7.4, 9, 11) & PG DEMK (1:1, v/v) I
WU, 37CITTro e, M#HEHEIE pH 4.0 THML, S5 ICHENESH
TTREDESFBLLE, MMC IX pH O LRBIZREW XD HEOMNITHERL &
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A, pH 40 TiE MMC ORI E sk, MEAEHEIHHEMAED
50%PG BB P TRHIEFEIZIRETHAIENRINE., THITE - KFEER
a:?iébwlsé}%@%?ﬁﬁfﬁz%ﬁﬂﬁLf:_%’é%, EB-glu-MMC » 5 @ MMC O
HEZ E-glu-MMCH50O MMCOBHEE SZIEEL Mok,

2. ALY C LEBRBRBRIAMSIF-NRUVLAINSI VA -V E
DHBAEEROEYZHORYE R PTOREREIA MDY L
tT7y—ofaE (B 2H8)

EB-glu-MMC X% U E-glu-MMC @ in vitro BT 2LEHE, £hZBPTO
MMC BiEHRHE, TAbMoFX L7 —-CHTH5HERZAXNL,
EB-glu-MMC X T* E-glu-MMC % 10%MEFRMBE, 52HFEZ X — N HFME
Z®MU 371CTA > F axX— b Lz, 100 ERMBEICEH W T EB-glu-MMC
N5 E-glu-MMC NOBENEBRNREE I NN, E-glu-MMC O3 HFICHEE
BLEEPok, 52MFERX—PFPRMBKITB W T, EB-glu-MMC H» 5
E-glu-MMC NBREICEBEINTZOITH L, E-glu-MMC OZBIFIEEAER
578>, E-glu-MMC S AEKRABTOBBICIN LEBHWEETH S &
Eibohk, JvNFEEZHVWEIZAMNDY LT Y —NOHKERERIC
BT Eglu-MMC BIZ A S04 —NIZH LT 081D BREERL N,
EB-glu-MMC ZIZ LA ERBRERI RN >%, Eglu-MMCIZZ A sy >
LY 7y BN IEM-RIECBEEAKEIEZL SN, E-glu-MMC
BAEKNTRLZIC MMC 2T 52 ECEDHBENRE2RET S, £k,
IZAhOy LTy —BHEOEMRCHLTLE Y —DBNETHHEMZ
BZTrEEbRBIN .

3. RAPMRAYY C EREABRIANS DA —NVRUTARSIZF—ILE
OHHEEESHEICET S in vivo Bt BRHEATOEYHEFE L P38S
Bl 5% ¥l 0 & Sarcoma 180 BIEWREICH T HHEHR (5B 3 FH)
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EB-glu-MMC KX E-glu-MMC KBEL T, TOREYHBELRT _HEEONA
ENHBMETHS P388 B MM & Sarcoma 180 [ B A E O HLE % R
EHEMLE. WHESERT PCRBBLAEABHRBALLTHVW:EZ. ThH 0K
HZE2S5y PEBRIERS L ThEPEYRE-RM 707 70V, 4
B AOBBRNICESL THEDRZ2 TN ENAXZ., EB-glu-MMC &5
BIZBWT, EBglu-MMC REEHAH B ThFEFICObIMiTRHEE N
A E-glu-MMC KT MMC I EFRBoLEHIcBHEZEEINZ. E-glu-MMC & 5%
BWTHRKOHERNBE N2, M HFHEIL EB-glu-MMC & D H{K
Mo, P3ISS HMWMRANDIBHRERIZE T, E-glu-MMC i3 EB-glu-
MMC KD BHEBHEVWEGRDREZRLAEN, AHESHE L DI MMC OHE
PRELEBRSAM o, BHRIWESHEEBITHEB Lz, Sarcoma 180 [ ¥
RECHT2HABEEDRERICBL TR, MEAKEIDBDICBFLRERERL,
BlIEABEM L Z. FIT EB-glu-MMC @ 30 mg eq. MMC/kg ®BGHITB N T
BEABORBDNABREMICEHEINEZ., EB-glu-MMC KU E-glu-MMC &
M EEEmESE, Sarcoma 180 E A IC X L T in vivo IZB W TRHF
BREERERL I,

4. YT M1 C LRBRBERBRIAINS DA —NVERUVTAMS V-V E
DFRESEICHETS in vivo HHE : BREBWBMA TO P388 B MMl &
Sarcoma 180 EHREICXH T 2HBHR (55 4 &)

EB-glu-MMC KT E-glu-MMC KL T_HEBEONAIhIBHEEMET
» % P388 Bl /H MM & Sarcoma 180 B EABNDOH B R ZFHMH L /. EB-
glu-MMC R ¥ E-glu-MMC 1§ 10%PG 2 B A B RE KD ICHRE L 7= %5 w8
AEUTHWY, P388 HmMWMAZ D L <1 Sarcoma 180 [ ¥ M JE i fz % #
LERTAOKBBERNICEES Lz, P388 HMMMMAICHN T 258 £iE MMC
> E-glu-MMC>EB-glu-MMC D JEIZ#E <, MMC XU E-glu-MMC ® & {Z % @&y
ROWMMBRD 5Nz, —F, EB-glu-MMC KT E-glu-MMC 3&#H#ERET
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MMC & [F % LA k@ Sarcoma 180 EBHMMH Z R L. pH74D 1/15M Y
CEEEH L PG OE®K (9:1, viv) H, 37CTO MMC DK HIE E-glu-
MMC BREBENMNS ORHELD D EB-glu-MMC DS DOHHEDIEI NLDERM
TH o7z, Sarcoma 180 AEABICHTLI2HRORFAIIBNT, MEEHEIR
Wo<DEMMCEREBL, BRERTHEVWEDZRL &,

5. R1IMRA Y C ERABBRIAINS DA —NRUBIRA NI O F— )L &
DOFBRACHECHTIBDREBEHONME (B 5 &)

EB-glu-MMC KT E-glu-MMC QRIER EHEHDROBEGZ LV FEMICH
Riz, BIEHOEBRELL TONMRBEOELLAEOELEZBREL £,
Sarcoma 180 B HNEMB ZBM L L~ U A # I3 AR A KBS K %5
ERELURBELE, SEAEEYUARCAREA 2RSS LEEMRE2BEL
ERUABEEBELE, ARYUBFTEHEALSWIE MMC ® 5 mg/kg &R D
PEESRERLEZ, BEAARICDONVNT30 mg eq/kg REBTRERAER
DPRIBEEINEN o LNBERRBEOBONEEET NIz, MMC i 10 mg/kg %
ERMTHRENZAERZRL, ELVWEKERLLAMREOBL NBEIH
oo MEBRHERTREEEEAEEDHIT 50mg eq./kg HE5EH T MMC @ 5 mg/kg
BLXOGVWEEHMOTEHHRERL, EBglu-MMC XD b E-glu-MMC 38
WT, hELAMRKOBINERINL, BIEAZ2FMT 2K, EHBEE
DEEVPHFBEEOMKREOE{ICEELEZ. LALANS, KEERIEAM
REOZADLSHMLABERCOVTIE, EEMBEBMLAETY AR
EEIXVABROBTEER —BECHMIT S ENTETH > .

LE, HREM-FIVECHEETH S EB-glu-MMC K U E-glu-MMC O H
At % FM L. estramustine X O bestrabucil D EIZB W TIN5 O FEHA
MIZAraFy L7y —BHEETRAVEER YL TRABRHBIEMNZ
RFL, TARS ARV ZOFBERNBLBEABEIIHTL2AE R -
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SOV UHCRELTHETSIAREENRINTVS, LALANS,
bestrabucil & chlorambucil EREEFB I A NSV AN EORKEHRTDH DD,
chlorambucil D BEREBML I A Vi re Lo TR, DX,
bestrabucil HAENEHRE L VWD 2L TH 2., FMATERLEERESHER
MMC OHBEFEEBMIITAZ7EINTED, pHIKEMIZI MMC Z2RHET 257
ORS w22 TH5B. bestrabucil & EB-glu-MMC KR TX E-glu-MMC % L& L 7=

G, TOENEE, ABBITHEIRAL > TWwE ), bestrabucil X ZNH
GRBICERIDIIENRINTVS, ZHIIHL T EB-glu-MMC XU
E-glu-MMC B &HBICHBENEVWHEMNEZRL, pH KENKHEREICK
STHEANTHENIZ MMC 2K 722 &ickh, BEEBICHLTENEZ
RL, MMCOE®ZEBLEZEEZASN S,

GH, TAFI DA -NVRUVOZOREGWHELHBERN EORBAKICIET 2%
SOMmEMTbObI TS 339, thbs50E2<BITAMaFT LTI -
HEADY—FF4 72BN ELTVD, IZEY Y /A ERRT
Of REZAMOF L EOEEARIAINOF LTy —TNT 2 HME
BHEMN 085%THY, ZoEahIz Aoy LSy —BHEOERLD D
IAbOF LTI -BHEETHS MCF-7 MilBICHL T, KD&EWHA
HEHEERLTWVWS, AEBRTIA AT LTy —~OHNBEAENLD
EWEaY (HA#EE :0.079%) TRIAMOY > LTSy —BHEIR
HEIIN T 2MEERCZRIRBDsNahok. FEIAEMR L Z E-glu-MMC
DHMEEEIT 0812 THD, FU /XA - ZAMOT UHEGHRDHEI
MW, B-glu-MMC b ZA MY L7y -BHEEKFENICEAT S
ERHIBEINDD, FHBZSROBETH 5,

AMATHOSNLEHRI, EEWBEFORBLICETIEBHMED
ELTHEBEERARLERLRDZBDOTH %,
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£

ARICHEL, RBEEEE, BERZBOVELLLEERRY EREFHZ
HE HNHRBER, A BHEABTERIBEHNBLIT.

Fh, BREDZIXBZVWEEEELE, Fv b1 ERITEK®RASH
REREMER MEESE #HE BRHK% SEELHE Adk, IMHEER KRIH
X BRALARE, REMATE BHEME-HL, HRCERE FEH
ExRE, HAMERE KABABLICERIBHBLET.

AMBEICBVWTHE, HBHZVWEEZELEEERKRE EEERZF
HEOHKRIZEBBLET,

Eh, AMRORTEHLEVAB N VELEEELEEERRZERERZ
HE BFREKRK, UWRER, B ZTRESVICBRBESRICBEH#HBL
x9.
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REX DAL

FE1EORR

1. #MH

MMC M EEHERNatIoftanzZdb0, LB HMBERLR A
k<A B S (NaClE MMC DA 23HF) 2HVWE, REEBRIALT
VA—NWVEKROIAMS A - VRBMAMEBERODOZMA VL., TOMDE
IR TRHRESHZERAL Z.

2. —MAEARAE

UV ARZ b)VIE BeckmanDU 73 K ZFE R L TRIE L /. '"H-NMR AR
FJVIE JEOL JNM-GX270 CX VDT I AFI T2 (TMS) ZHUEYHE &
LTHIELZ. EI-N A A7 b)Lid JEOL JMS-D300 %, FAB-YN XA ANXRZJ h
JVid JEOL IMS-SX102 ZHHWTHIE L2, MBI /O NI 574 —E ALY
B Art.5715 (U A5 )V 60F,s,) R WK,

3. REMNABRBROPH

pH 40 ® 1/15 M BB E ], pH 6.0, 7.0, 7.4 ® 1/15 M U VEREHRK,
ﬂwn,uowuwMﬁ&%@%é%ﬁb,4ﬁyﬁﬁ(m:émmt&of
03ICHEBLZDDZEZEMARBREL THWE,

4. BEMHR

EB-glu-MMC (2 mg) KT E-glu-MMC (2 mg) % 10 mL ® PG TR L,
S5 PG T 40 pug/mL CRBEHDICHFRLAE. ZOBMW 5 mL ITEB@HK
(u=03) S mLZ&HML, T HWLCALTFT2T7 47— (045 um) THHBL
Zo TOAHMWSmLIT 50% (viv) PCEEREMH 2mL ZHEML, 37CTA >
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Fax—bLlEk. BHHIZH > TY S L HPLC IZ& D MMC, E-glu-MMC,
EB-glu-MMC Z 73 #7 L 7=,

5. HPLC 7 #r
MMC, E-glu-MMC, EB-glu-MMC O ZNnE N DY > )L % HPLC I B £
ALZ#HLUIE,
HPLC & #
B8 : SPD-6A (BB B EFT)
B B E 364 nm
BT LC-6A (BHEBER)
Ui ® : MMC ; 0.6 mL/min, EB-glu-MMC ; 0.9 mL/min, E-glu-MMC ;
0.7 mL/min
BE#tH1omMYU CEBEBE®R (pH6.0) : A ¥/ —JVEE (v/v)
MMC ; 13: 7, EB-glu-MMC; 1: 9, E-glu-MMC; 1: 3
A1 5 I : SUMIPAX Nucleosil 5C18 (4 mm i.d. x 250 mm)
#i— K75 5 A : Applied Biosystems RP-18NEW GUARD 7 micron
(3.2 mm i.d. x 15 mm)
ASLEE : Z/
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FE2EDORER
1. A%

[6,7)H]IZ A b 5 ¥ F —Jl (53 Ci/mmol) /¥ Amersham International plc
DbD%, K >FL—aHHBIFIVAEIL PACKARD #H8, ¥ o
JOo—40 2T ETN@WAL THEAL . BCA Protein Assay kit /& PIERCE #t
%, Dextran T70 ¥ Pharmacia Biotech #£ 8, F =M ix!id SIGMA #t - D b

DEFNEFNEALTHEHALEZ, ORI I RTERSEZH NV,

2. B

RE 200 g DHEM Wistar T v b (6 HER) KU 3 AL O™ SD Sy %
WEEBIMIOBALTHEALEZ, B8, BIVERIELERAFHYER
AARSAITEDIDWTITo =,

3. REMHRBRAXBRKOAN

AFE () ZHAEAFTIVIATOIICHEBLEZ /IS MY VEBEHK
(pH 7.4) ZREBHREL THWE., BE Sy P25 T — F VKRBT THH IR
KOHFEML, SS5THEBEZHELZ. BRI ELO-HML MFEEBLE, LBF
M BRE (10%Mm%) d 1/715 M U CEBEE&E®K (pH 7.4, u=0.3) /PG/T v b
Mg (4:5:1, viviv) ORBERH W, £/, BHLAEFE 212 1/15 M
UCEEEG®R (pH 7.4, §u=03) 22 mLEMLF 70 B(EEDFA Y —1C
XODKGETFTTHRESRX—bLE, FRESX—FRMABBRK (5HFKRED
F—=h) F1/15MYU CBEHE®K (pH 7.4, £=0.3) /PG/FKREZX—F (9:
10: 1, v/iviw) DRBZHWE,

4. BBPTOREMERR

EB-glu-MMC (2 mg) ® L < id E-glu-MMC (2 mg) # 10 mL @ PG VA&
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Lk TNENOHEMW 4 mL I PG 16 mL I 5T 1/15 M U CEEEHK
(pH 7.4, u=0.3) Z 20 mLMAEFLZHE, FLEFE 045 umD 7 4 )L ¥ — T &
nAsm@dL k.

(1) 10% (v/v) MBEHERMBEH TOEEN

Ei EB-glu-MMC K XX E-glu-MMC ® A3 4 mLiIZT v b & PG DR
(1:1, v/v) 1 mL Z&ML, 37COKBHTA >FaX—hrLk, MMC i
/15 MU CBEE® (pH 7.4, 4=0.3) /PG/T vy b (4:5:1, v/v/v) I
20 ug/mL KRB ESEMRL, AR >Fax—hL7. &R& 3 HITD
T, ThEhRREOICH Y LUHARL &=,

(2) 5% (w/v) FREZR—PBPTOLREY

k& EB-glu-MMC R T} E-glu-MMC ® A # 4 mL IZ 50% (w/v) FFRED X
— MAWE PG OEMK (1:1, vwv) 1 mL Z2FML, 37COKBHPTA > F
aNX—hLl7%Z, MMCWE 1/15M U CBEH® (pH 7.4, p=0.3) /PG/HTEY
F—hMBW (9:10:1, v/v/iw) {20 ug/mLIC2B5XDBHEL, RKIZTA >
Fax—blik, FHBR3IFATOFL, ThThERPITTTY T LR
BL&.

5. HPLC 3 #7
Yo T7U T LERBCEHEOY MU EMASZ I EICLVRER
217\, 3000 rpm T 10 pHMELSBEL 2%, Lz AKREL TREH
CEDHEHBRBERIEICLK > TERL 2.
HPLC & #
Bt 28 : SPD-6A (& BEFR)
REH K : 364 nm
N7 LC-6A (BEBEAER)
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# & : MMC ; 0.6 mL/min, EB-glu-MMC ; 0.9 mL/min, E-glu-MMC ;
0.7 mL/min
BEMH:10omMY CEBEE®R (pH6.0) : A ¥/ —JLEHK (v/v)
MMC; 13: 7, EB-glu-MMC; 1: 9, E-glu-MMC ; 1:3
715 I 1 SUMIPAX Nucleosil 5C18 (4 mm i.d. x 250 mm)
H— ¥ 7515 A 1 Applied Biosystems RP-18NEW GUARD 7 micron
(3.2 mm i.d. x 15 mm)
ASLRE : ER

6. TAMOTF L ETI—ICHTELHEEHE

TZ2bo¥ L7 — (ER) OFBIT Toko 5 *V, Agarwal b DD H
WO Tfioz. 3 BBOMEYE SD Sy FEKEE, FEEZHEL, 40F
BIZ 6 mL ® TEGT & (20 mM Tris-HCl &, 1.5 mM EDTA, 5%
(viv) ZUto—)b, 12 uM £/ FF U0 —)V ; pH 7.8) ZMZA, T7
OCHEFESHFATF —ICLOKETTHREDRX— LA, T 51T TEGT B
BT 2 TE/mL X3 3LICHRE, #Lo8 (105000x g, 75 77,
2C) L, ¥4 rV—VES (LWE) 26/H7~Z. Y1 bV —IVESHOKREH
HEEZBCA o717 yvtaA4F vy rZ2HAVWHELRE (n=3). *H-ZTA 5
A —)id 10%DMF &4F TEGT #EEHICAEML ER RERERICHWE,
MMC, EB-glu-MMC, E-glu-MMC, T A b P4 — )b (EEHHE) I
20%DMF & H TEGT EHRICAMRL "H- T A NI VA - NV EDOHAERICH
Wiz,

() V7% —7vto

A4 M —JVBEBHPFOZA+OF > LETY—CHTS H-TANT P F
— VOB EBRKULY AL b % dextran-coated charcoal (DCC) ¥ 229z &
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STHELE. BEHICFRLEH-ZTANSYF— )L 50 uyLBH A~V —
JVEI 7 200 uL ICH MLz, E 512 20% (v/v) DMF &4 TEGT B &H b L <
id 100 HBREBOIRA T IF )b GEEHAE) 200 uL 2HML, 2CTT
20 Rl > FaxX—bLE, ZTO® DCC AT Y — (1% (w/v) Norit, 0.1%
(w/v) Dextran70 &8 TEGT ZEMW) % 300 uL &ML, X512 2CT 30 &
A1 >FaxX—bL&., BLEE (3000 rpm, 2C, 10 ) B EBEEDBL,
EE300uL 2 Fb—2alhIF N4 mLICEML 2CT—BKEL =,
BTV ORFERZRAE TS LICEDIAMNOF LTSy -t dT 3
H-ZAMSPA—INOREARZAELZ., " HHZA MNP - I OB EK
ERETA PRI, RESENSHBFRNBOREZELSIKZIERE>THE
RS ERYD, Y1 N - VEXIFOY NV ERETHELE. Z0K
REBHERIITDONWT, ¥4 MY - VESPOZIAMOF LTy —ORETE
BEU#HEYT A M8 % Scatchard D HFEIC X o TRAIZEWRD =,

[Bound *H-estradiol] / [Free *H-estradiol] = K x(N - [Bound *H-estradiol})

Z Z T[Bound *H-estradiol i3 #& L2 H D D, [Free *H-estradiol |13 it & ©
H-LAMSPF—INORET, K IEAEK, N IEBEATTIFETH S,

(2) BmeaKkalR

YA MY VEAFOIZA OS> LTI —icHT 5 *H-ZA LT PF
— N EEBELEMEDHEREERE LT LRAKICIT> . 126 1M ® *H-T
ATV =50 uL ZH A4 MY —)VES 200 uL IZHEML 7z, TOHEMRIC
HEMEAELL TERHBICHAMLEZNEZNOEY 50 uL 2HML, 2CT
20 Bl A > FaxX—FLA, LETSI—T vt LHEKIC DCCHEIRLD T
Abkorrrerdy—-itHEALE CH-Z AN P -NORBRERELE, £
NETNDOHLEMN H-ZANS P - IIORBERNEEE 502HETH2REZ
BHLE, £k, TAFSIF )V (FEHEK) O 502HFRECHTSE
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ILEMDS0nHEREZHMBEGREL THREL &,
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FIFTEDORER

1. #1%

KE 200 g OMEY Wistar Ty b, 6 EEe, KE 26-29 g DUt R B
ddY XUVA WM EERIYWEIOBALTHEALE., #HE DBAR2Z YT AR 6
B, KE 19-23 g OMEY BDF1 YU X Z2HA I L7 L0 BALTHERL =,
BB, BNERIBRERREHVEBRTIARS A CCHE TV TH- =,

2. ®

P388 HHMFMIIZIZ 1X10°MAEZ 0.1 mLON I ARICBBIELZDHD %
HY DBARZ X UZAOKEBRICEBEL THRLEZ D EHA WA, In vivo JiIE
ERERICBWTIE, 20 P38 HMmMEZ 1X10°#2 % 0.1 mL DN >
JABRIZBEBIEZHO2MHYE BDF1 YU ZOBBERNIZEML 2. Sarcoma
180 B REMIZIE 1X10°M#Mi2% 0.1 mL DNV ABRICEEIE LD DO ZE
B ddY ST ZOBEBENICBHEL THRRLEZDBDOERA VL, In vivo JLEE
NRERIZBWVWTIE, T Sarcoma 180 EHAHEME 1X10"#iE % 0.1 mL
DN ABRCBEBSIEZDO2HME ddYy ST AOBBEBHOR TIKHHEL
7z

3. BENREHOENH BN

Wistar 7 bid 25% (W/V) OO Ly > AHEBEEKBEZ 1 giv/kg T
BENICES U MBE:EL Z. EB-glu-MMC XX E-glu-MMC & 2 mg/mL &£78 5
KO PCGHERICBER LI, THhENDOEBEMWE 5 mg eq. MMC/kg DS R T
BEARSLE, 85%, 05, 1, 2, 4, 7, 11 hr BICHHFMRED 0.5 mL
Dm@EEY TSI U, BRET<IZ 3000 rpm T 10 7 HELTBEL
MmiExsH~, TOBMPE o2 mLiT2mL O OOFRIL 2-TON) — IV
W O(1:1, viv) EENL, THORKERBERELLCLEEZSL. LEBE2EZN
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FAFa—TRHBL, BELMFT 4OCTEZEIELZ, ZOKHEZ 100 uL O
ALY ) =)V THEML, T 20 uL % HPLC iIZ &> T #H L, EB-glu-MMC,

E-glu-MMC O MMC 223 #i L7z, HRMEIPGARIZE D 2 h 5eah ORI
#iZ 80%LLETHoz. EPHE/NT A —FIE MULTI'VZ AWTEHEL =,

4. HPLC 741
MMC, E-glu-MMC, EB-glu-MMC O ZHhEh DY > 7 )L %2 HPLC IZHEE
ALa#HL7E,
HPLC 4
B4R : SPD-6A (BB ERT)
B E ¥ & : 364 nm
™7 LC-6A (BEBERM)
#i# : MMC ; 0.6 mL/min, EB-glu-MMC ; 0.9 mL/min, E-glu-MMC ;
0.7 mL/min
BHME 10mMVU CEBEEEKR (pH6.0) : AF¥ J —ILEHK (v/v)
MMC ; 13 : 7, EB-glu-MMC; 1:9, E-glu-MMC; 1:3
51 5 I @ SUMIPAX Nucleosil 5C18 (4 mm i.d. x 250 mm)
A— R 3 L : Applied Biosystems RP-18NEW GUARD 7 micron
(3.2 mm i.d. x 15 mm)
hoLARE : BR

5. P388 HI WMl ICH T 5 HiEMEH

B 24 FF £ 1C MMC, EB-glu-MMC X T} E-glu-MMC % PG IZIAM L 2 18
WHEAEL T P38 HMMWMREZEZBHE LAV AOBEBERICES L .
EB-glu-MMC K U’ E-glu-MMC i 5, 10 mg eq. MMC/kg B G BEICB W TIF
2 mg/mL W EL T, £/ 15, 20 mg eqc MMC/kg B E B ITB W TIZ
Smg/mLBAHEERVWE, MO0 IV BICREYREROBEOEHRER
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DPGEHRGLE, TIRTOXVAOBERBROLEEFRMEZ 2 »r AMBEL &,
HEYUBHROLHAERMZI MO -V BHOFEHAERBELEBEL T, &
mB (ILS) ZTHRORICIVDEHLTHBEDROERFEELEZ ),
ILS (%) = (T/C-1) X100
T: EVEESGHOEHEFHEK
C:aA>hO—VBOEHEHFAK
£, EROIVAOKEEZMEL, TORPEEZRRCHEAOHEE
L7z,

6. Sarcoma 180 [ K WM I W T 5 HEBEHR
BH 4 H#%IZ MMC, EB-glu-MMC XU\ E-glu-MMC % PG AR L =88,
BH & LT Sarcoma 180 A AEMBEZBEMLAET T AOEBERNICREL .
EB-glu-MMC i 5, 10, 20, 30 mg eq. MMC/kg I 58123 v TIX 20 mg/mL
B EL T, E-glu-MMC 3 5 mg eq. MMC/kg #EBIZB W TIE 5 mg/mL A
WL LT, 10, 20 mgeq MMC/kg RGHICBWVWTE 10 mg/mL BH EL T,
30 mg eq. MMC/kg 5 BIZB VTR 20 mg/mLBH EL TENENA W,
IhO—VBEBCREIERARD PG 2RELE. TXRTOYTVADEEAFM
ERHELEZ. BEOE® (L:cm) EE& (Wi:cm) 2/ FATHEL, HE
BAEK (v:icm®) ZEELE ',

V=L X W?/2

L: BEOE®E (cm)

W:EBEOCERE (cm)
T, ERHOYTVAOKEZREL, TORIVEZARTEIEHAOEELE
Lz,

93



FAEDRER

1. &

P388 MM /W MALIX 1 X10° M Z 0.1 mLON 7V ARICBEBEIE DD %
B DBAR R UZADOKEEBERNICBEMEL THARLZH OEH WA, In vivo JIHE
EREBRICBWTIE, To P388 AWM Z 1X10°MMEZ 0.1 mL DN >
PABRCEBEBE IR0 %2HYE BDF1 YU XAOBEBERNICHBML Z. Sarcoma
180 AR AEMAEIT 1X10°MEZ 01 mL ON IV ARICEBEIE DO %
B ddY SUXOBEBENCBEML THRLED D ZHA W, In vive HLEE
MRERICBWVWTIE, T Sarcoma 180 B AEMA 1X10" M2 % 0.1 mL
DN ABRICBESEZDbOEZHYE ddY YTV RAOBEROK TITBEL
oo 2B, BIWERBEERREFVERIAN RS A D ITEITWTHI o &,

2. P38 HMWMMITH T HHEIEN

B 24 FERE 21 MMC, EB-glu-MMC K O* E-glu-MMC = BEBHR A & L
T P388 HMFAMBEBM LAYV ZOKBBEARICEELZ, MMC REEA
WAKE PG EORM (9:1, v/v) (10%PG £ RMW) THML, B 24 K%
IZ 2.5, 5, 10 mg/kg (0.1 mL/Y DU R) 2HfHH5 L7z, I hOo— ) BIEIBME
24 BERIRICHI RO 10%PG £ BB ERE L 2. EB-glu-MMC X T E-glu-MMC
i 10%PG £BRBICHSA”MEFIEDFA T —ZHLWTEREL, BBRHEAZ
B LU/, EBglu-MMC O BB B A =B M 24 B %IT 10, 25,
50 mg eq. MMC/kg (0.4 mL/X 7 X) KT 75 mg eq. MMC/kg (0.35 mL/<
A) TEE L, a2 bO—-VEEIBHE 4 FHMBZRICAED 10%2PG £ RE %
#EHLLZ. EgluMMC O BB R MM 2B M 24 BEKIT 10, 25,
50 mg eq. MMC/kg (0.35 mL/¥ 7 X) KU 75 mg eq. MMC/kg (0.3 mL/X 77
A) THRELZ, I PO— VBB M 24 RRERICHARD 10%PG £ R %
BEHELZ, TRTOXTVAXCDEBHEROEEFRMZ 2 »r AMBRLEZ, X
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WIBHOEYAGKRE 22 PO — VO LY LA ERRZLEL T, EMm
R (ILS) ZFTROACEIVEHL THENROEEE L,
ILS (%) = (T/C-1) X100
T: EMBREBHOEHEFHEK
C:a>hro— VHOEHEEFAK
¥k, BEROVIVAOKEZHAEL, TOBRVPEZARNTIHEROKEL
L7z, AERBHEMOBELZAEONMMBELL =,

3. Sarcoma 180 [ 7 A I # K2 1< X 3 B Hi M 58 %) 2
BHE4ABICZNZTHOLLEDOBRBEMH % Sarcoma 180 & P JE Hl K
EBHELEITVAOEBEBRRNICEELZ. MMC i 10%PG £ BHIZ 2 mg/mL
THML, 2.5, 5, 10 mg/kg 2# 5 L 7. EB-glu-MMC XU E-glu-MMC &
10%PG £ B I 10 mg/mL THE L, 25, 50, 70 mg eq. MMC/kg 2K 5 L
. TS OBEBRUMAIBEEMIAIABMFIES FA Y —THREIF A
ALk, aboO—)LEIZEEEIC 022 mL ® 10%PG EREZHRE L 1z,
TRTCOYTVADEEABEZAE L L. BEOER (L:om) EEE (W:
cm) 2/ FATREL, BHEEE (Viem®) ZFELRL Y,
V=LXW?/2
L: BEOER (cm)
wW:EBEEOERE (cm)
BREBEMOBEABRZEREARONMBE L. BEERMERBEEREARO
MHEICN T HELUTEHEL, BBEMHEE (growth inhibition (%)) ZF
HORICRWEHL THEBDROEREEL .
growth inhibition (%) = {1-G (T) /G (C)} X100
G(O):arbhbo— )VBOFWMEME
G (D : EYLEHOEHEMER
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Fh, BHOYTVAOKEZRAUEL, TORHPEZHAXTREMROERL
Lz, AERRSER (BHE%K4H) OZHaEOHNMMEE L &,

4. MMC M A B
EB-glu-MMC KX U\ E-glu-MMC % PG IZ 20 pug/mL &5 K5 ITHEML 7=,
ZOW 1 mLIZpH 74, 1/I5M YU CBEHEK (4=03) Z ImL&EML TERE
WMELz, TOREBEEZ 37CTA >FaxX—FrL, +2@BLILE, &F
MW 200 uyLH > 7Y T L. 2O LTIV 20 uL 2B HPLCIZH AL
S L. |
HPLC & #
B 28 : SPD-6A (B EBIER)
R E K& : 364 nm
N7 P LC-6A (BEBER)
Vi : 0.6 mL/min
BEhME:tomMU CEEER (pH6.0) : A%/ —JVEMW (13:7)
715 I : SUMIPAX Nucleosil 5C18 (4 mm i.d. x 250 mm)
Hi— R4 5 A : Applied Biosystems RP-18NEW GUARD 7 micron
(3.2 mm i.d. x 15 mm)
AT LRE Bl
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ESBORE

1. 819

6 Bk, KE 2629 g MM KRN ddY ST R ZHEERHTW LI OB A
LTHEALZE. 8%id 23£1C, 60£5%RH BETFTTHY L > ¥ VB4
MF 2, KIHBEBERIEHAELE. FER O VIR AE
HYWERZBERICI->TARRIN, IVEBRREERRFERHYWOUER
CERICETSEMICL 2o T &,

2. B

Sarcoma 180 BB W IEM AL (1X10° cells) ZEN> V7 X BERKRICEEH L
(0.1 mL), —AMEIC 6 D ddY REET I ZOBRBNTHRALEZDH O
ZRAWRZ, in vivo FIEBERER TIIMHNR L 7~ Sarcoma 180 H % I JE I I
(1X107 cells) ZN2 7 A BEKRICHEBL (0.1 mL), 6 HieD ddy Rkt
RUZADOHERCBRELAEZ, EXETURAEFAKIC 6 B0 ddy R~ D
AEHWE, IRTOFNEEDRRVEEAFBEERCB LV THEST Y X2
HAuwi,

3. REWOFAH

(1) BREA

MMC i3 5 mg/mL &£723% XS5 PG ML 7~. EB-gluuMMC K U
E-glu-MMC & 20 mg/mL &7 5 X951 PG AR L. MMC O PG Al %
5, 10 mg/kg £ B XD ICKEBENICHEE L/, EB-glu-MMC & U E-glu-MMC
D PG B % 10, 30 mg eq. MMC/kg E R B EIHIKEBRICREGLE., O
FO—JVIZIEFEIC PG Z AV, 30 mg eq. MMC /kg RUBREH O LYK E
B201mLZEBEACRSL .
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(2) WEms#H

MMC ¥ 2 mg/mL &7%5 X512 10%PG A HMABEKICARL, 58
LT 25 5 mgkg LRDEITHEBERNITES L L. EBglu-MMC KU
E-glu-MMC ¥ 10%PG S A A B AE/KIZ 10 mg/mL &5 KSTMA, HS
ABMAESFA T —2HWEEL ~. EB-glu-MMC K % E-glu-MMC O
10%PG B\ % 25, 50, 75 mg eq. MMC/kg &R B LD ICHEBERNIZES L =,
a2 bA=J)VICIRFERIC 10%PG SFEEREAAY, 022 mL Z2EERNIC
®E5Lk,

4. Sarcoma 180 Bl RAEM TN T 2HEBEHR

Sarcoma 180 MM MR 4 HEKEMEHBEANREL L. BHAERE (v,
cm’) WEBEHROER (L, cm), & (W, cm) 2HEL FiEORX L 0 EH
L7z,

V=LxW/2

BEAHBRIEYRSEMOBEZMEEABRMEE L THVE, BEMER
RBEMHE4HBOEBEARICHTAHE L THEH LKL, BENHRITII S B
O—IVHOBEBEHEMEE (G (0) EEVUBHOBEERMME (6 (T)) 2T
RORXRKDEHLE D,

growth inhibition (%) = {1 -G(T)./G (C)} x100

5. Sarcoma IS0 FARABEMBEZBHEL AT Y ABRICIBI2AERHOEELE
LizBmRER KRG EOEL
REOICHNRBEEZREEF TSI L CLVRERAOEELILTRELE. &
HIEPREEMOMEZANYMEE L THY, AEZLCRYHEAERECHT S
& UTEBE L. Sarcoma 180 B M EM 2 B A1k 4, 11, 18 HE (3
MiE5#® o0, 7, 14HEB) CEHKRIOKREMIZEM (10 4L) L, MK %
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Tirk MICEX D 10FICHRL, MERFAERBD 01 uL ORE % 4 HFAE L T
DOEHEZ 1005 THZEICED 1uLPOBHMBRKEREEL /=,

6. EXRIUAHICBISBFEHOEREE L LEOREARVOEEDLEL
EBFERUVABCHABRERNOEN ERE L&, #ENICANKRKEOHKE
EBRELE. AEREYRSHEMOBELZYMEELTHY, AELLIZIH
REMICHTDLEL TEELZ, Sarcoma 180 EHHNEMKEZBHL =<
DABERRICEDR SR 0, 7, 14 HEHCESRRIOERNIZEMDL ~.
M # L Sarcoma 180 B EAMMBE EZBML IV AEFAKICUEL AME %
BELZ.

7. Sarcoma 180 B AEMBE ZBEL 2~V AHICHB T 5 EB-glu-MMC D
2 i

PEBENROBEELFERICHEE Y ZICHMEL . Sarcoma 180 [ ¥ A E M
faB % 10~14 HEIC, BMEBRHEA O EB-glu-MMC % MMC 2& L T
10 mg/kg WAL S L=, BYR 5% 1, 3, 6 HEBRICKHEL, B EE
A (FER, LB, ME, M, WER, BR, 75, & BB ZzHIL L.
FRBOERZED, WREIERO I0FE, FRII 12E8, tHoBET3
RO 1/15M U CEBERK (pH 74) ZMALE, FEVX—bFLE. %
7o, MMWIEELSE (3000 rpm, 10 min) LI EF/EZ., FEPF—FRDY
M4 100 4L iI2 0.1 MY CEEHE®K (pH 9.0) % 400 yL R 7 DO RIL S/
AV 7onN/ —)IVE#®H (1:1l,w/w) 5 mL ZMATRESBERML ALK, ELH
ML TLEEZERLE., COLBEZEZBELTHESNIERBECAY /=)
100 uL ZMA CHEABBR EL, HPLCIZ LW ERLE., THhENOHE» 5
DOEWREIZ—FRED MMC, EB-glu-MMC, E-glu-MMC ZRUEI T AN 5
FABMLAEMERTFRED XM LAESHBKRITHREMNL, LA RFEEREKIC
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HEBRLEZ. TO#E MMC, EB-glu-MMC, E-glu-MMC [ iZET 2B S
haZ MR NT.

8. HPLC 7 #7

B LC-6A ZHW, UV K& 364 nm (SPD-6A) ICTH#HLZ. hILZ
SUMIPAX Nucleosil 5C18 (4 mm i.d.X250 mm)Zf W\, H—RKRAFLELT
Applied Biosystems RP-18 NEW GUARD 7micron (3.2 mm i.d.X15 mm)% fl Wz,
10mM Y CEEEB®R (pH6.0) A¥ /) —IIVEKREBEMHELTHWL, £h ¥
N MMC iE 13:7 (v/v), EB-glu-MMC & 1:9 (v/v), E-glu-MMC & 1: 4
(viv) DEETHHLZ. MMC, EB-glu-MMC B KX E-glu-MMC iZB17T 5 i
HEZZEN TN 0.6 mL/min, 0.9 mL/min B K 0.7 mL/min & L 7z,
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