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Sultamicillin HEREMWIZ BT 2RI, 240, 3Kk UHEH

A EL - AR OERE - AKEAES - AL B5L- TR - BB XU - 12—
HHT7 7 AP —H%ALH HERR LS S ELERER

Sultamicillin tosilate (SBTPC) N O%58F DRI, SR Ukt % 7 - F RUA X % FWT
BETL, TRER%1E72,

1. SBTPCI3EO#HE#%E L L T+ & VIR E 1, %19 ampicillin (ABPC) R sul-
bactam (SBT) #MmAniz##BEL, FRiEmAizid SBTPC DOREKIIHFEL Kb - 72,

2. SBTPC100mg/kg ##&O0#%5 L 727 v ronid ABPC KU SBT BRI ZIhc #5144 1 Beffliz
t—7 (ABPC: 7.3ug/ml SBT: 6.3ug/ml) %KL, LUg#fRL 72, mABEEEAZNne
K605, #5057 Th-72, 72 ABPC-SBT G L D3 s I EMFRBELRLAZZE
&5 prodrug & LT SBTPC D&RAED bz, 7 v McBit s MmF ABPC RU SBT i#E
13131 SBTPC D#RERBIZIKFL T 7z,

A Xz SBTPC £ 0#5 L 726%) ABPC, SBT BEH#FL 7 b LIJZFEHETH 72,

3. SBTPC # 7 M#O#%5 L 72354, ABPC RU* SBT i34tz £iEas - MfkicE < oL,
FZFBE BRI I3 & ) B mralo b, mFRENRIEC ON TS - B~ENEE LR
BRICEFL 72, 3 WSO S8R A~ DI ERILEIL 72, 2N & 2 ABPC Dl R
~DGAAREILELLL 72, 20 & 2> ABPC DIl F R UHEREAIB BEEDH#ERSIZ BAPC #5084 L1
I¥E L TH~72, 72, 7 b granuloma pouch MigHHEH~" ABPC R U SBT O#ITIZ BIF
TR RO b7z,

4. SBTPC %7 v Mc#RO#HkE L 12Kk 5149685 £ TORFHEMEIZ 35 £ 7 ABPC20%,
SBT30%, ¥EHHE#IZZNZN5%, 20%THY, £72bTHTHEH RPN HETEX N2,

4 X TOHIIEENFER, <5 —> 2R L 712, HBRPRUEFIZIZ ABPC, SBT LISNNOHEESE

R 1B WIEED b o 72,

5. ABPC SBT LENHEFTOL P RUEHEMIMERRIZNT 2HARIIFNEFNERTOES
BLIHIFELT, 7 FMEEAICNT S SBT O#55% LMV Fhoditpligicit L 7L AB
PC, SBT & 1ic#930%TH - 72,

6. SBTPC % 7 v MI:#EH#RS L TL ABPC RV SBT il i L&, Rkt raink O
BADEHIIZD LN h -T2,

7. SBTPC mENKE5 %22 IR RELTEE T » b TIIMEE 7~ Motb~ls ABPC,
SBT I3 HTHIMEL, IRAPFEEERIZo0mML 72,

— 75, WILE KBERERE T » F RUBHSAAEMKE 4T~ b TS S~ Mo~ ABPG,
SBT DERF~NFEHOHIEA A L, M ABPC, SBT i % A ERL 72,

8. 7 MZ SBTPC ##M#%53 % £ &, SBTPC »t& * L THW 5172 p-toluenesulfonic acid
(PTS) 2t —7%* ABPC, SBT & ) X50BN 575 WRIUIRIFTIE L A & OMEe HRkI- 5
LG, BEBOINIEEHEL L TURPICHE-S NI, F086R5C L2 EBRML AL LY

272,

Sultamicillin tosilate (SBTPC) (3 ampicillin (AB SBTPC (3£ 113 5. b & < il bAvH & RN & 41,
PC) & g-lactamase B ##&| T4 % sulbactam (SBT) & AR THERPIZMARTFHRINTEHEE LN ABPC L
% I AT V54 E 872 mutual prodrug? T ), F0ik SBT %y 52,

RS Fig Uit &80 ThH o, 4], ##%512 SBTPC D in vitro K Uf in situ RBR
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Fig. 1 Chemical structure of Sultamicillin tosilate
(SBTPC)
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REHRET 5,
[ RERARR UKL %

1. #EEY

Sultamicillin tosilate (SBTPC, 710x g #1ffi/mg),
sultamicillin hydrochloride(910xg 711ti/mg), sodi-
um ampicillin (ABPC, 880xg 71fiti/mg), sodium
sulbactam (SBT, 886ug /Ifffi/mg), bacampicillin
hydrochloride (BAPC, 879ug 7iftfi/mg, ABPC *
L T660ug 711lli / mg) & U sodium p-toluenesulfo-
nate (PTS, p-toluenesulfonic acid & L T970ug/
mg) XHw7z,

2. EEREHY

Sprague-Dawley % Slc 7 » b (# : K& 186~ 280
g U {KE157~168g), HAMMGM 7 X (H, KE3
~4 kg), E—7K (H 1KE7.6~19kg) MRUHHE
K (#, 1KE7.4~11.5kg) 2FEHL72. SEMMIEEA
% DBMLL EFiasE L, KBzt 72, FHIE LT3
Wi 5516~ 2005 R4 L L 727, BOKIHIBRL 20272,

3. RARMR OIS ik

SBTPC(20.33130.5% CMC N #:& it & L ¢,
ABPC SBT, BAPC 2 UF PTSI3KiEf & L T/l
HT2.5~50mg/m] DIEEN K& FAM LIS L 72, i
5427~ T SBTPC25 50, 85%7:(% 100mg/kg,
ABPC & SBT #fiffH (LN ABPC-SBT »#%9)58.8
mg/kg - 39.2mg/kg, BAPC66.7mg/kg % ¥ PTS
200mg/kg ¥ L, 41 X Tl SBTPC25, 34%7:1350mg
/kg & L TENEFN ARG L7, £72, T D&
HILENIEAL 512 {3 SBTPC K& 20mg/ kg F
7213 ABPC - SBT12mg/kg - 8 mg/kg, 1 X+
1615 M 4% 512 13 sultamicillin hydrochloride # 7k i&
i34mg/kg #4572, SBTPC O in vitro R Tl
sultamicillin hydrochloride % #if 33 k58I %
L TR 72,

4, WRHUREREIC BT A EER

(DALBE - bitirp TOREN:

SBTPC # A LB (HF10, 1#) s ALK (H
BE310, 1) HiBE200kg/ml, BE37TCTA > X a2~
—+L1,0.25,0.5, 1, 2 BRUr 365 SBTPC i %
HIEL, FEdirmHL 7,

(2)7 v b DR TS 21— F RUN0%IMLFEF THOM

K5k

BMIESE727 - b SR/ ME (BPTERE Y 5
cmNE ZAHHHH10em) RHEE L, GEIL A ER AR
WTECHRFL2E RERFAELZ, FNLENIE
HFmN0.1IM Y B & (LUT PBS 8§, pH
7.4 TREZCHA XL7zDL, #0458 (1000XG, 4
T, 1097 L, #Honz LiEr 2nen10%FEL €
A= RUI0% MR ES A —F X L7z, £727 5 Ml
%3 ml %#0.1M PBS(pH7.4) 27ml THRL 10%IMiE
AR 7,

10% R /N G R € 2 £ — P IENIZ10%IMiE & 1
ml {2 SBTPC200ug/ ml Ki&i#0.1ml # i1 2. 37C T
{rX%a~—FL7, 7, 15 30, 60K 120045814,
SBTPC g4 e L, HHEskeniz, £72, 100CT
10~ 2050 AL % 47 » 72 IER SR ES 2 — M2
WTLEIRRC B L 72,

*$H812120.1M PBS (pH7.4) #Hw 72,

(3t b RO &FHEBHILEIC £ 2 SBTPC Ok

EFRCT b, 7HXE, EKIZA XOPEEmE 1 ml
12 SBTPC200kg/ml Ki&#40. 1ml % iFME%E HIZH
¥, HB—bL, 37CTA > % 2=~} L7z, 1581% diflu-
oroisopropyl phosphate (LI DFP &84%) % 1 i#&hn
2, LAT 77— R KESFDOLEKF D SBTPC i
EABEL 72,

(4RI D RRET

1847 v+ () #H, X2 bsnes—n
(£ b=r-L—T4, 40mg/kg MEVENIRS) FREET
THIEL, BHFEREEL#5%L, SBTPC # BN
IZIEAFRE L7, EAT0.25 0.5 1, 2 RUF4BF@E)IC
FMERK L mHEH—ELEHIZ DFP 1% 02 i@
L. SBTPCiElsEiZ (L 72, %Y (2imE 2578,
ABPC KU SBT MR RR & L7z, RIENEER %
+ il 7 U ISR T o P RV T T 12,
ek, ISR S OV TIIAEL RO ABPC R U
SBT % fiffitk5-L, RO % 17572,

(57 H)Lézz)i’ﬁ“é! & B EEM

7 b () FREXRz0L, JMGEEHL, Kk
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WL EBEAERPICBL, W) 5 cmnE 2 Ay
L7 cmORINDBEER L), ¥7RAEZHBAL TRE
¢, RERSLEUL2, Sy 7 2AFcEEL,
flmid R TRRL 20BN & L T Krebs-Hensleit
# (pH7.4, 1 mD %M1z, e LT SBTPC %
E200ug/ml % ZF ¥ % Krebs-Hensleit # (pH5.5,
50mD iz L7z, ShRICARDIREESE (CO, | 95%,
0,: 5% ZBLLHS, 3TCTA>Fa~—}L, K
EIRENNEA0. 1ml % 5, 10, 20, 30RU60FHIRERL
72o —7#, 5z ABPC-SBT (120ug/ml-80ug/ml)
B AV TRBRDER 21T 72,

(64 X +_FelpMiks

42 () %~ 3 g—n (30mg/kg FFIRMN
&5 RREFT CBAIEL, + 5595 & ZHENCHNEL cm D
RN IFVo8F2—TEHAL, EHAERYEAL
TRl i L 72, BP9 L) 10cm R UF50cm DERGLN
2 A& &% L, SBTPC34mg/ml/kg % B ERHEMN
ICEARS L7z, #5145, 10, 20, 30, 60, 90K 1r120
I PRI B OFSERRAR & ) SRAE M 2RI, EHIC
DFP # 1igdshmit L7214, amicstl 72,

5. WY, SARUHEHERER

()i FEDIRERL

Z b (# M) 318K 4EEAV, SBTPC Xid
ABPC - SBT ##&0#51£0.25,0.5, 1, 2 RU 4 B¢
il EBREME A EES (CFK $iif7ern) *HVCE
EL, %Ak ) £0.5ml 2R L 7z,

A X () 12 184 L% BT SBTPC i ABPC:
SBT ##0#%51£0.25,0.5, 1, 2, 4, 6 RUr 8 ki
IR D &5 ml 2iRm L2, miE%58EL, AB
PC, SBTBEZRIEL 72,

(225 - MRREOHIRAX

Z b (#) 3 1B40C% v, SBTPC #0045
#0.5,1, 2,4, 6 RU2UERIC = — 7 /LREET TH
BEL, BEKENRAD & OMEHFAUC L ) BGEE ¢z bE
Lizha, (OB, BT AR R BB Bhe, FER,
MEHER, MRk, BRER, FEHEROBEEEEHL 7,

$£72, 7 M1 B3 LEBOCREFNRIET SBTPC X
I3 BAPC#DO#51£0.25,0.5, 1, 2, 4 R~ 6 H5fH
DN, KPR, BREOIMmERE % 72,

(3R, ERUVIBHOIIN

15N T b () R 1B 4K — 7K (1)
12 SBTPC %, 1#3MLn7 v+ () 1= PTS 2411
5L 7218, FNEESNZASH S — 12 A, 2400
PP 1% 4 LMW, 2L 72 1L, SBTPC #

B35 14 6 B % TE 6 ~248RICH T TR
EIRERL 72,

—%, 1BESENT - b (@) %HV, T—T Lk
TCRIEECE) = FL > F2—7%FAL, BoLimax
By — 2 |ZBIE L 12, BEE% SBTPC #&0#H%5- L5
#0~2,2~4,4~6RU6 ~ 2485 NIEH 23Rk
L7z

6. REUEFHEFEERHIORE

SBTPC #&0#%EL THLN22T7 v FRUA 20
0 ~ 6 BIDIR, 0 ~ 24BN EIEIZ SBTPC750mg
DEEH T2 2 BOEFE AN 2 ~ 4 R0 ~ 280
RERKIE L, WEZ70= 2777 4— (TLO -bio-
autograph #EiZ & ) MUAEEERMMIORE LT 172,

TLC i3 silica gel 60 F254 (Merck, 7V 27— MR),
RBAI Y | BT F L - BiEE- K (5.1 1) %
FAVyT4T» 72, Bioautography (31%1£ bioassay #
128175 ABPCR U SBT D2 HENRRE AL E Fv iz,

7. EkE

184387 + (%) #FAv, SBTPCl00mg
/kg # 1 H 1[EI21HEHE BEOHES L7, 3BT 1%
1E83TlEIC 1, 2, 3BENRMIZH T, BUT, 14K
U218 BiziRin L 72, $RiMmI34%5% 1 B SEadiR L )
7o 1 EOIRMERIZ0.6m] & L, MiEEHEL TR
L7z,

G821, 2, 3,7, 14RU21H B 54 0 ~ 2405/
DRBUEEHIB N 0 ~ 248N E L IR L 72,

Bidk541, 4 RUEREICENENOREI—T
JURRER T TRRIMER L, A5 - s HEE L 72

8. BHHEAE

(1) In vitro

BEBTENCT v b, 7 XROA X OFEMEC
ABPC % ¥ SBT # ZNF1URMIBE20ug/ml 7203
13.4ug/mliz7%c B & HIZimL, 37°C, 20984 > %=
~— } % Amicon membrane cones CF50A (Amicon
Far East Limited) % i\ & CBR7MES (1000XG, 1
RERE) ATV, ORI (2) FRIEL 2
t }ifi&iZ sultamicillin hydrochloride % 34xg/ml
127 B L5 IRML 72 b DIz DWW T LRET L 72, KL
L C1/15M PBS (pH7.4) 122\ T b EIRDEIERTT
vy, 145 N IET ORI (b) 2RIEL, AR L
D RNESAREIBL 2,

EUksAH (%) = (1—a/b) X100
(2) In-vivo
E— 7K (@) 12 SBTPC34mg/kg ##& 111445 L #%
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Lig 1 RO 2 Bz >V T ABPC R SBT &
MEEE E ORERERINGEEIZ L D EL 72,
BEAREAER

4%t FET L7 2 (HSA) &tz ABPC U3
SBT #Mz2, #h 1 ABPC2400~18.75¢g/ ml,
SBT1600~12.5ug/ml &% /B 72, 37C, 2097
BiA > ¥ a~—b Lot EORINESEIZ L F60
72 ABPC R UFSBT X #lE L 72, £ 72
HSA iz#a L 28t 8L, KiotzOXEHWT

# (k) EEKEEAH (n) 23Ked7z, %l HSA
N5 Fil269000& L7z, £72, ABPC, SBT hELIL
1 10®ETFIZBOTLRREDER* 1T 72,
1

2 = C+
n-k

: (Krotz O3X)

C . LEAERRYRIE

TITAT7 I 14 AT A EY
DGt

k @ #EAER (

n:rTL7 I 16?1’—%7: ) DIEKFEE AR

mole/mole)

9. 7 I granuloma pouch ~DAT

SEYLEYDEIZHE L —BE4CH T - b (#) D
granuloma pouch ¥ L 72, ¥%bt 7 |
T220ml DZERFIEAL TN 21ERKL, 5121
%7t ilEFEAETAE) 7M1 mlFEALTE
MBI RIE S BH L 72, SREBAR 2 HRIZ R & bt
L. 8 Hi%IZ SBTPC100mg/kg % #&1 135 L, &5i%
0.5, 1,2, 4 RO 6 BERIZ T — 7 /URKER T THRIMLIE 3%
% BHEE L 72,

10, EBRONTF R SRS ES - b

(DBPENFEEE S - |

PUEILRFE (CCl,, MG
RAAINBES-L, itk 4 0 BIC A byaei s &
D WL EREE ST T 28 A RIRL, SBE:H
KR 72, £70, LTOBET S F sy o
REERF L | T3 BVE CRIERES F TRE L 7 Bm%f”t‘
12 4, BRI N2 1 BES LM T - | ()13 GOT
172+15K. U, GPT45+3 K.U. TREFHEIZ SN
DEFADEHL N, MR A TIE, AN
HFRRRC /NS 2N AL & SRR R S U L
WROEIEDDLED R S 72,

(MM S ) b

CCly & A ) =7l (FAHEE) o3t

El bﬁm z

) 1 ml/kg, 3 HHEELET

&t 2 ml/kg

2 [, 1BMEIEERE Tz 5L, Bk 5 %4 08
IZEREDE R E 21T, 7 HEIZEBIZ L 72,

%k, 1EESEOYERT -+ () 13 GOT 127775
K.U., GPT 846+51K. U. THERHZ UL A
iz RL, REAMEARRE T, B % &
TRHFEZA 260 5, F/INERGE |3 T A T, SRR
A U CIRRI (A N E R TR L TP ARG 3 e
PECEEEIEA TR L, BElF7Elan U AtRIZ RS 7z,

QaMEEEZ -~ b

b KSR (HgCl,, AR % kB i
L, 1 mg/kg WERETIZ 1 LS L, #5441 BRI
PR T, 3 HBIZERIZHEL 72,

kB, 1BESTLOBERT - b (1) I3RBE TEE 300
~2000mg/dl, 7' Fr7HEL ~2%, 4 b ARRUEILR
HTHY), REAG TR A TR IIIEL, R
WIEIZ O AR SIEDEN, 396 BiEh R oz,
TEOIRAE NS 21 EEPIRED D S U,

4)@*/%.{}*%“&7 N

BARGDSENZGE, 1T o N B X & R
L, o078t 7 o M7 X miEEKEL00g 472 )
0.5ml 7 v b DRZEHRAIZHES L T, BAsRRERE 4
FIEFE STz, PUERS-% 8 HBICHRRAEZ 1T, 15
HEIZEBRIZHEL 72,

%5, 1BESUCOWERT - | ()L TEEI2000
mg/dl L T#IiA T2 & 1, BB TR
ERIROBE R & AREEOIEIEA R 5 1, PRI Z SRRk
DD LN,

NHEET - I SBTPC100mg/ kg * #5114%
HL, A9KR) v 7r—2IZ ANTEFL, #£5%0~
0.5 0.5~ 1KU1~28MNREYES, 50L5% &b
TRk E L7z, E72885-1%0.5, 1, 2 RO 4 BEHEIIC
— T OUREY T TR AEINR & D Hi £ L ik % 8L
72, ZAVEIENNC 1 BESICOBEES o b A A SR - 7
= IZANTEEL, BYHG1%2, 4 R 6 RFAE
122 ml 8HFEIEIZ 7 ml DR AT ARTL,
el % 2 BRIBLIAD 2 ~4,4~6,6 ~8 K18 ~
245 RINBRERE IR 720 BIBEE T - Mz Ty
IR A =2 — L A htiL, %1% 0 ~ 2485 H & 4%
WL 72,

—Jj, BEE T - MZOOT L RBEOEBER 170, 1S,
DR, MG A SR 72

1L 5 o ik

(1) ABPC /£1¥ SBT ¢ bioassay i:

ABPCI3 M. luteus ATCC9341, SBT3 E. coli
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2BEREH ET B _— =T A7 L - T T~ 72
(IIL'{ ERGHRA - ABPCO0.03xg/ml, SBTO.4ug/

i3 nutrient agar “FHH SR 72 M. luteus
ATCC9341% 721 E. coli 273D 1 a0 =—4% ZNFN
brain heart infusion broth |24, N ZF128CT
48I[H 313 37°C T—Hur3E4, [ broth TAMR L 9K
JEAt 2 O THIE (M. luteus ATCC 9341 © i £650
nm 75%E:#4%:25%, E. coli 273 . #F660nm 758375
%) *ABL, ERL 72,

ABPC DEmIZIZ M. luteus ATCC 9341&ii% 1.5
%¥%HE 72 antibiotic mediumNo.1, 7 ml, SBT /i
W2 E. coli 2138 % 1 %#FE L, %> ABPC80ug
/ml &/ ¥ % brain heart infusion agar ¥::10ml %
ENENEREI cn D77 AF » 72 v —L 250, B
{b&27-nb, BT 4 A7 % D428°C T18~ 205k
EL7

BRI MIERRORIEIZ B W TUTEFNENDOBHHD
a2 Fu—VEE, MO U OBE
2130.1M PBS (pH7.0) % A\ THEdeh#R % 1ER L 72,
FAMOFRLEILC 2> b o—uiiF$ 72120, 1M
PBS (pH7.0) #Hw72,

—7, W2 - AR U 3155 0.1M PBS (pH
7.0&Mz, "ESH A ZHRCTEEL TEOFIE
I2Z290.1M PBS (pH7.0) &% oMzl 72,

LTk, UTO#REIZE T ABPC, SBT O#ikiz
DOWTHHIECHD L\ L D3 Y bioassay % V72,

(2)SBT D2 zu=t 777 (GO RUFTA7a—=

b777 [Eiwstt (GC-MS) i

ki SBT 13— 7 )V AT 112 THh
HL, STV AN LB AFLIZZATIMEDH% GC L
12 GC-MSHEIZ & ) WE L 729 (i il AR R AR -
GCO0.54g/ml, GC-MS0.05xg/ml).

(3) SBTPC D&z ik

TNgE S »° ABPC il & L THE L Ty 5 25630
EEXE L, in vitro B in situ iRBRIZ 51T 2 3%
the) SBTPC ¥ix ABPC #408L THlzE L 72, M@I5E S
B Fig 2k L 728D THAH (MPEREER
SBTPCO.1ug/ml, ABPCO.1ug/ml).

(4) PTS D&tk 7 o=+ 7777 (HPLC) g H:

L, R, WEROHMSAES 2A— b (35400, 1M
PBS, pH7.0i2& % hELF—F %) #dkl4 2 700

AT THIELTzDL, 2% Tetrabutyl ammonium
hydroxide (TBAH, pH6.0) i#&mzt ) PTS 4 4>
NT7—=rLTy 70049 2T 2, 0.0005M

TBAH (pH4.5) Tiki#lL 720 biGEx 811 HPLC
HIREIHIZ 58 L 4 7 203 u-Bondapak Ci, 4 mm
i.d. X30cm (Waters #t#) ?ﬁ?)’rﬁtiﬂ 005M TBAH
(pH4.5) : CH;CN (3 , Lﬁuiﬂ 'Dt,\'cgi
0.006M TBAH (pH3.0) CH CN ( , Rt
&13220nm % AHv» 5 HPLC #12 T PTS II}%E%?RI I
L7z,
1. £ 8 B #&

1. Prodrug %h%

In vitro, in situ :8BRIZ &), RN TOMKSMEE
fiL, lv&u%lsm_’)wﬂﬁﬂmuz, SBTPC ¢ mutual
prodrug & L TORRIZDWTRGETL 72,

(DNLET, NUSRRO/NG, HEREs 72— i

W2 i & TONKG %

SBTPC O ALH M (pH1.2) R A LI (pH6.8)
th, 37C TOMKFRENREA T Z N ZNT . SRR 0031
GTH-72,

SBTPC % 10%Hig+r€ 2 7 — b, 10%/M5HE %
— P RUI0BIMIEHRITCTA > X 2X— P L2 &0
MK ST Fig 3R L 72X 30 T, Mg Tolnk
GILRIE D T b B, DWTHIE ANBOIETH 12,
— 75, MUOKGHRIE Z 05 MR I AASLER 1= & ) 3o
0.1M PBS (pH7.4) " TOMIKSEREE & FIFEEEC %
T END Z &b, BB THI AT 7 —E DT
DI ENTZ,

SBTPC % &Sy & b DL 37C TI58%
A4 > % 2~— b LRZ(L SBTPC DR fFREAREL,
MHDI AT F7—iG% K L 2 45%R, 7 blrhx
AT 7 —iEMES L i < 1580 Tema ki S
N7y kb b TEKI20% 0 KGR 51T, A XA
{ZELL 72 (Table 1),

(2RI B ORI oK AT,

7 bPOHE, 6, ZEhn R ORI & FER s
SBTPC % iEA#S-L, FERFAYZ AR AR nil,f_o
T ZHEN b DU A R T T2y, IR TORIE b
FTHIZElD SN E T34 RIS Nh - 72 (Fig.
4), ZH, MHiZiz ABPC, SBT & L THit &,
SBTPC (338> s en - 72,

A XD+ 350 5 EBIZ H T TO SRS
SBTPC #ifA#%S L, PIRIL K OFA 1~ YD
i~ (Fig. 5.

PRI ABPC U SBT /%1345 5-1%£20~ 305
F THRCAMI LA L, 12ug/mIZEL 72, KA RBIL
IZMBRPIBIE L DIKE THERS L, 600121212377 +—
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Fig. 2 Procedure of separatory determination of SBTPC and ABPC

Sample (1 ml)

phosphate buffer, pH 7.0 (2 ml)
extd. with CHCl; (5 ml), immediately

[ |
CHCl; (4 ml) aq. (2 ml)
extd. with 0.33N NaOH (2 ml) washed with CHClz (5 ml)
aq. (1 ml) aq. (1 ml)
0.63N HCI (1 ml) 5% TCA* (1 ml)
0.2% HgClz (0.5 ml) centrifuge
5 min at room temperature aqg. (1 ml)
phosphate buffer, pH 6.0 (5 ml) 0.25M Na:HPO; (1 ml)
2N NaOH (1 ml)
35 min at 45°C
10N NaOH (0.2 ml) 5 min at room temperature
2N HCl (1 mD)
fluorometric assay** 0.2% HgCl; (0.5 ml)
(SBTPC)

5 min at room temperature
phosphate buffer,
pH 6.0 (5 ml)

35 min at 45°C
10N NaOH (0.2 m))

fluorometric assay**
(ABPC)

*

: Trichloroacetic acid
** . Flourescene intensity was measured at 345 nm excitation

wavelength and 420 nm emission wavelength.
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Serum concentration (ug ‘mi)

Retention percent of SBTPC (“,)

Fig. 3 Hydrolysis of SBTPC in the rat serum
or tissue homogenate

0.1M phosphate buffer (pH 7.4, ---m---)

Tissue homogenate
inactivated enzyme

with heat (--------- )
10% Intestine homogenate (— —)
10¢% Liver homogenate (— —)

10% Serum (—e&—)
0715 30 60 120

Incubation time (sec)

Drug concentration : 20 gg/ml

Diluent . 0.1M phosphate buffer (pH 7.4)
Incubation temp. :37°C

Assay method : Flourometry

Fig. 4 Absorption of SBTPC and ABPC-SBT from
gastrointestinal tracts in rats (n=4)

Duodenum
Cmax AUC 14 Stomach
(s 'ml) (ug-hr/ml)

ABPC SBT ABPC SBT

SBTPC 312 228 563 2% olege @ —e— @

ABPC-SBT 250 149 3.19 091

Jejunum
l..
0
Deum
T
0
0.5 1 2 3 4

Time after dosing (hr)

Drug concentration in the sera after intragastrointestinal

injection of 20 mg/kg SBTPC (SBTPC —a—, ABPC —e —

SBT —0—) and of the combination of ABPC and SBT, 12 mg kg
and 8 mg kg, respectively (ABPC -—@--- SBT --0--).

Assay method : Fluorometry (SBTPC). bioassay (ABPC, SBT)
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2L 72, — 7, PRI 13 K25 bk SBTPC At
BRI bR E N2 (Z DM H4-14205
7Pk ABPC, SBT i#E0#H - 20ug/ml N 1/
WLLTTH~72) #Y, KMz 3£ EHSNLh -
72

(3) Mutual prodrug %5

7 bORERE % SBTPC XU3AHY4 i ABPC,
SBT # &Lz m L, P~ 1% A~
72455, ABPC, SBT % 1fifH L 7235&12 6~ T SBTPC
TI3WH D ABPC R U SBT i SN2 093N %
Lho72, SBTPCIEMiRIZaEsD Sih ~ 72 (Fig.
6-a),

SBTPC Xi3tH%4:m ABPC, SBT # 7 -~ F+#5
IORERRERH CEARS L, iffo) ABPC, SBT 8%
FHEL72HER SBTPC S8 & m i E (C
max) (¥ ABPC, SBT il @& L V&<, M
B R TR (AUC) Tid ABPC T1.8f% SBT
3.3 -7 (Fig. 4).

£72, 7 M2 SBTPCl100mg/ kg #£1 14% 5- L 7205
Cmax (ABPC : 7.3ug/ml, SBT : 6.28ug/ml) (151
4 ABPC X " SBT # fif %5 L 72454 (AB
PC:3.66ug/ml, SBT:0.48ug/ml & Lbdg L T
ABPC T21% SBT Tl3f5F72 AUC OHELTILE AB
PC T1.7f% SBT T9.6f&& Mtiz L 72 (Fig.6-b).

Table 1 Hydrolysis of SBTPC in the sera

Retention % of SBTPC

Species 15 sec. after incubation
Rat <1.0

Rabbit 383 45

Dog 56.1+ 5.0
Human 79.1£11.0

Drug concentration: 20 pg/ml
Incubation temp. : 37°C
Assay method : Fluorometry

Fig. 5 Portal and peripheral blood concentrations
of intact SBTPC, ABPC and SBT following
intraduodenal administration of 34 mg/kg

SBTPC to dogs

15
E
%
2
c 104
.2
s
€
(9
2
o
o 5_
©
o
2
@
- A .t 4
0 10 20 30 60 90 120

Time after admimsration (min)

Portal blood concentration : SBTPC — —, ABPC — > — SBT —c—
Peripheral blood concentration : SBTPC —a— ABPC —e— SBT —ws—
Assay method : Fluorometry (SBTPC, ABPC). GC (SBT)
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Fig. 6 Mutual prodrug effect of SBTPC
a) Permeability of SBTPC or ABPC-SBT b) Serum concentrations of ABPC and SBT
into everted rat intestinal loop after oral administration of 100 mg kg
SBTPC or the combination of ABPC and
Incubation temp. : 37°C SBT at the equivalent dose to rats (n=4)
Inner solution @ Krebs-Hensleit
solution (pH 7.4) Cmax AUC
Outer solution : Krebs-Hensleit g ml) {ug-hr/ml)
solution (pH 5.5) ABPC SBT ABPC SBT
containing
SBTPC. 200 1 ml or 10 SBTPC 730 628 146 109
ABPC-SBT, ABPC-SBT 366 0.48 841 114
120 g m1-80 pg ml
s = E
£2 5
59 E
= X
< — =}
E g .2
£ C =
VS <
9 -
§ % e 54
o @ g:_:j
b = o
s s
[ E
>
-
v
n

Incubation time (min)

Assay method : Same as n Fig. 5

Drug concentration
(using SBTPC :
SBTPC . =, ABPC: @, SBT: .)

. using ABPC-SBT :

Time after administration (hr)

Assay method : Bioassay (ABPC, SBT),
GC-MS (SBT)
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2. B BT B RRET

(Difn B

)7 b

7. b (#) 12 SBTPC25, 503100mg/kg % #£I1
5 oM BEOREFS % Fig T2 L 72,

ABPC &1 SBT @ Cmax 1312 #5-%0.5~ 1 BF
iz & 51, 25 50Xi3100mg/kg %5 T2 £ AB
PC 72.90, 3.98 7.30ug/ml, SBT T2.02, 3.81,
6.28ug/ml TH Y, SBTPC D51l I UIKTFL 72,
g ABPC, SBT I LA 2 L i it
A (t,,,) 13 ABPC TH1605, SBT THI505Th 1),
TEATL THERS L 72,

%7 SBTPC100mg/kg % #&5 L 7215 -~ b i
ABPC, SBT i#EI3#5%51%0 58I E— 7 (FNLFN
6.95 7.33ug/mb 1ZEL, t,,l3ZNENHI655, 43
GTHY), BEIBIFEEOMABERHR LT 72,

2)4 %

{ 212 SBTPC 25K U 50mg/ kg # #2 O 4% 5 L7z i
DM IBEHFS % Fig 8iZ2wL 72,

25mg/kg & 50mg/kg #£11#% 4519 ABPC, SBT
DM EEL0.5~ 1EEITE— 7122, FRFN
ABPC 6.0, 11.0ug/ml, SBT 8.1, 11.8xg/ml
Th 72, Tuld ABPCT#980%, SBTTHIT05 Th - 72,

Fig. 7 Serum concentrations of ABPC, SBT or PTS
after a single oral administration of SBTPC
to rats (n=4)

104 //\\\

100 mg/’l;g\

100

Serum concentrafion (ug/ml)

0.1

T T T T

05 1 2 4
Time after administration (hr)
Serum concentration of ABPC and SBT :

ABPC —e—, SBT — —

Serum concentration of PTS after SBTPC

dosing of 100 mg kg :

PTS -

Assay method : Bioassay IABPC. SBT),

GC-MS (SBT). HPLC (PTS)

Fig. 8 Serum concentrations of ABPC, SBT and PTS
after a single oral administration of SBTPC to dogs (n=4)

Serum concentration (ug/ml)

T

05 1 2

{ 6

oo+

Time after administration (hr)
Ser nwr —

ool ABPC and SBT 2ABIC —e— NI
oot IS after SBEPC dosinge o 50 e ke
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2yt
1) Wit - HHASIN IS

7 v M2 SBTPC100mg/kg % #1145 %5 L 72 i
P UREEE - AN 2 Table 212731 72,

ABPC. SBT WEHIZIZ & A L Ol ds s Ol

Fe 510 SEFRCREIC B — 7 20k 0L, LLgmrpisEa
«ﬁk‘ﬁt_’)nfﬂﬁ&%} - RN b ER R A L, 24
BE LI I3 TN TR M TRIEBRFLUT TH - 72,
E— 7RHCEiBE 2R L 22 f#283 ABPC THFIE (71.3
ug/g), HWE (32.0ug/g), MiE (6.50ug/ml), SBT
TH (47.5ug/g), I (18.9ug/g), Mi¥ (8.62ug
/mDDNETH Y, MlER B RIZ 5T L EaE S
HERLI2DY, A5G 3D TR - 72,

7 M2 SBTPC85mg/kg (ABPC & L T50mg/
kg, SBT & L T35mg/kg) ¥ M5 L 72i i &
UlgsNi#E % BAPC66.7mg/kg (ABPC & L 50
mg/kg) &5 NEE L LE L T Fig. 9=/R"L 72, SBT
PC #5850 ABPC K 1F SBT o345 R U E /29 —
NI BN 100mg/ kg 5N E L EAETSH - 72,

¥7:, BAPC %5 &t SBTPC $%4-86 ABPC 7
SHHRMNIIIE L TH - 72,

2) 7 v } granuloma pouch ~?#AT

RIE pouch ZER L 727 » 12 SBTPC100mg/kg
FREORS L 72k Ao R itk ABPC ROt
SBT 4 BIEL 7> (Fig.10),

ABPC XU SBT ? pouch ~DOBATIZRIF-T, 45

I TR CRETBEI R E— 715 L 72, 2R
BLIHIEFNMEERL, FNEFN2.5K L. 5ug/ml
THY, L LR s x L 72, 20 /i
ABPC T2.585H], SBT T1. 48 Th 1), #1514 2 b
ML MR L ) L, FmtE2 Rl 72,

(3Mkiitt

1) 7 v MIBIT R, SRRk

7 v MZ SBTPC50mg/kg # #2115 L7z &0
IR, e~ EYE SIS K UHE % Table 3127 L
72, %51 0 ~ 9685l ABPC kit 1 IR T'18. 5%,
FT5.3%, #BEMH323.8%THh -~ 72, —7/7 SBT Dk
W3R T31.8%, #T22.8%, #MHEMHAI354.6%Th
272,

7 M2 SBTPC100mg/kg # #£114%5-L 2 & 2
BBtk 34 Table 4427k L 72, #8514 0 ~ 248515 -
ABPC T#12 %, SBT T#0.1%» 8kl X 172,

2)4 BT BIR, $ebHkE

1 X142 SBTPC50mg/ kg #£114%4- L 728> ABPC

U SBT DR KUkt 4% TableSiZal 7z,
Lit%240%1 F ToOKPIZ ABPC U SBT 32 n s
14 5% 137.0%, F723EH123.6%0°20.2%h 4k & n
72 ABPC J2UF SBT M#HEMFII £ Z118.1, 57.9
% TH-12, 2 HELUIEDRK, izl ABPC, SBT &
2RI E N h 72,

(R R I E O R

SBTPC#45-#% 9Tzt FDRIEKIZT & F Bk
X DRBRUFEIZ DT TLC-bioautograph iz & 1)
MR EERH M EREL 2. 7 PORRUER I
ABPC, SBT USOHTEEHAGRDORE i 3#k &
e »72(Fig. 1), F72t FDRRUA XDIK, #ic
DT [EREDFER AR S T,

(ShEkce -

7 M2 SBTPC100mg/kg # 1 H 1 [a, 21H[;E
HARRG L 72465R, BS54 1 B iid ABPC
K SBT IEI221HM 28 L TZENEN5.0~6.2g
/ml, 4.1~5.8ug/ml TIIT—FENIBE THL 7
(Fig.12), F7z, 1[EHE5-EIZHT 5 1 HOR ki
(3EFEAM %8 T ABPC17~24%, SBT14~19%%
HUI—ETH-7: (F1g 13), BG4 OMEE HREN
IBEIL YA S DA 21 IEE THrORIBEDRE 5
—> &L, .H’Falﬁfim&) LN %h~72 (Table6),

(6)EITES A

1) B A

ABPC 2 ¥ SBT /& il UFIz BHEER S MiF
O B45A#% Table7-1) (273l 72, ABPC-
SBT &4 LIF T OEAFAZIT ABPC DA,
KT NI T LH30%TH - 72, —}
SBT D558, & Fo A X, 79X T#30%, 7 F T53.3
B Th-712, 72, TN FNHIMOEAEEFIT ABPC
SBT &4 TOfE L 12EE L TH 72, %, SBTPC
b MM cRmL TE L 72 ABPC, SBT n&A#H
£#43 ABPC, SBT # NNk R U T NEAE
BHE b S AT, 4 X2 SBTPC34mg/kg ¥4
LRS- L 72518 1 R U2 B miFiz 2w T
ABPC K¢ SBT O uluiifiss)e &, FRYME M £ O E
L7z & 4563 % Table7-2) 12172, #5141
~ 2% ABPC, SBT DifiiEiz  Li24~6
pg/ml THY), BEAKEHIIH30%%L, ABPC:
SBT X T D in vitro MiERAKEEF L KEL -
72

2) BAtEAER
ABPC - SBT 7 T RUZF NN sk THA L 723
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Concentration (ug g or ml)

NETn

o
o

o

11t

0.05

Fig. 9 Tissue distribution of ABPC and SBT after a single

oral administration of 85 mg /kg SBTPC or 66.7 mg/kg
BAPC to rats (n=23)

(Both dose : 50 mg potency as ABPC, kg. Administration
drug : SBTPC — BAPC ------ )

Serum ‘ Lung

ABPC @
SBT O

aa L L

Iy
=)

PSRNy

=

AN

o

Kidney

L1

Lo

Loao il

[
P

T T T T T T

6 0.5 1 2 4 6

Time after administration (hr)
Assay method @ Same as in Table 2.



voL. 33 S—2 CHEMOTHERAPY 141

Table 3 Urinary and fecal excretion of ABPC and SBT after a single oral administration
of 50 mg/kg SBTPC to rats

ABPC SBT
'11’}117;; Urine Feces Urine Feces
ug/ml % uglg % ug/ml % ugle %
0-6 301.5 13.5 355.3 19.2
+77.4 +3.46 +22.4 +2.04
0 -24) 47.3 4.64 99.6 14.9
+16.0 +0.98 +333 +3.52
6 — 24 37.2 4.69 56.3 11.7
+22.0 +3.09 +14.8 +3.42
24 — 48 1.61 0.23 247 0.52 2.69 0.58 16.9 5.36
+0.7 +0.1 +0.59 +0.11 +1.03 +0.18 +3.24 +1.29
48 — 72 0.72 0.09 0.59 0.17 1.52 0.28 4.43 2.34
+0.62 +0.07 £0.55 +0.16 +1.36 +0.23 +2.74 +1.22
72 -96 0.05 0.01 ND 0 0.17 0.03 0.68 0.22
+0.05 +0.0 +0.17 +0.03 +0.43 £0.15
Total 18.5 5.33 31.8 22.8
+0.57 +1.15 +2.73 +4.46
Total recovery from 23.8 54.6
urine and feces +0.88 +3.77

The data represent mean = S.E. of 5 animals.
ND : Not detectable
Assay method : Bioassay

Fig. 10 Exudate concentrations of ABPC and SBT
in rat pouches after a single oral
administration of 100 mg kg SBTPC (n=4)

10+
] Table 4 Biliary excretion of ABPC and SBT
] after a single oral administration of
- 100 mg/kg SBTPC to rats
= Time ABPC SBT
£ hr)
¥ (hr ug/ml % pg/ml %
z 0-2 10.7 0.05 0.72 0.01
3 1 9.8 £0.05  $0.72 0
F 2-4 16.4 0.11 0.64 0.0l
U% +6.0 +0.05 +0.40 0
4-6 329 0.20 1.22 0.01
+6.9 +0.07 +0.07 +0
6 - 24 24.7 1.41 0.95 0.09
7.1 +0.57 +0.73 +0.09
01 L T T T T T
0.51 2 4 6 Total recover 1.77 0.12
Time after administration (hr) from bile £0.59 £0.07

The data represent mean + S.E. of 5§ animals.
Serum concentration : ABPC —e—, SBT —o— Assay method : Bioassay
Exudate concentration : ABPC ---@---, SBT ---C---
Assay method : Same as in Table 2.
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Table 5 Urinary and fecal excretion of ABPC and SBT after a single oral
administration of 50 mg/kg SBTPC to dogs

ABPC SBT
T(ilr:;? Urine Feces Urine Feces
nug/ml % uglg % ug/ml % uglg %
0-6 293.8 13.0 511.8 30.9
+157.6 £1.5 +£311.9 +6.1
0 —24) 48.3 3.6 169.6 20.2
+27.9 +1.1 +40.4 +4.5
6—24 14.3 1.5 42.6 6.1
+6.7 +0.9 +10.2 +2.1
24 — 28 ND 0 ND 0 ND 0 ND 0
Total 14.5 3.6 37.0 20.2
+2.0 +1.1 +7.4 45
Total recovery from 18.1 57.2
urine and feces 0.8 +6.0

The data represent mean + S.E. of 4 animals.

ND : Not detectable
Assay method . Bioassay

of 100 mg/kg SBTPC to rat

Fig. 11 Bioautograms of urine samples obtained after a single oral administration

a) b)
Solvent Top
1 3 4 5 2 6 Origin 1 2 3 4 5 6
Conditions
TLC-plate : Silicagel 60 Fa2s4 (Merck, precoated)
Mobile phase : Ethyl acetate : Acetic acid : Water (5:1:1)
Test organism : a) M. luteus ATCC 9341 in Antibiotic medium No.l
b) E. coli 273 in BHI agar containing ABPC (80 ng/ml)

Application sample a) b)
1. SBT standard (10 mg/ml) 1 ul (10 mg/ml) 1 gl
2. SBTPC standard (1 mg/ml) 1 4l (10 mg/ml) 1 gzl
3. Urine before administration 2 ul 2 ul
4. Urine after administration, 0-6 (1) 1 ul 5 ul
5. Urine after administration, 0-6 (2) 1 ul 5 pul
6. ABPC standard (0.1 mg/ml) 2 ul 0.1 mg/ml) 2 nl
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Fig. 12 Serum concentrations of ABPC and SBT during 21-day repeated
oral administration of 100 mg/kg/day SBTPC to rats

104

|

Serum concentration (ug/ml)
o
1

T T T
1 2 3 7 14 21
Days
Serum concentration of ABPC and SBT | hour after each administration : ABPC —e— SBT — —
Each point represents mean +S.E. of 4 animals

Assay method @ Bioassay

Fig. 13 Urinary excretion of ABPC and SBT during 21-day repeated oral
administration 100 mg/kg/day SBTPC to rats

304

ABPC

25 _-I; l sBT [

20+
15

10

Urinary recovery (%) of each bay administration

Days

The data represent mean +S.E. of 4 animals.
Assay method : Bioassay
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Table 6 Tissue distribution of ABPC and SBT after 21-day repeated oral
administration of 100 mg/kg/day SBTPC to rats

(ug/g or ml)
ABPC SBT
Tissue
1 4 24 1 4 24 (hr)
Brain 0.51 £0.15 0.05 +0.02 ND 0.39 £ 0.05 0.09 + 0.01 ND
Heart 2.33+0.72 0.28 £ 0.05 ND 1.51 £ 0.20 0.14 + 0.01 ND
Lung 1.63 £ 0.45 0.26 + 0.03 ND 1.79 + 0.32 0.14 £ 0.01 ND
Liver 55.6 +4.83 9.50 + 1.50 ND 8.09 £ 0.92 0.38£0.10 ND
Kidney 8.70 + 2.52 1.28 £+ 0.19 ND 15.8 +3.34 0.80 £ 0.14 ND
Spleen 1.20 £ 0.29 0.22 +0.01 ND 1.30 £ 0.18 0.14 £+ 0.02 ND
Muscle 1.32+£0.40 0.15 £ 0.01 ND 0.35 + 0.04 0.07 £ 0.01 ND
Fat 1.35+0.39 0.23 £ 0.08 ND 0.82+0.16 0.05 £ 0.02 ND
Salivary glands 0.93+0.08 0.18 £ 0.05 ND 1.50 + 0.21 0.10 £ 0.01 ND
Thymus 0.75 £ 0.05 0.19 £ 0.01 ND 0.82+0.08 0.11 £0.02 ND
Eye 1.10 0.24 ND 1.39 0.16 ND
Testis 0.75 £ 0.15 0.18 £ 0.05 ND 0.67 +0.12 0.29 + 0.04 ND
Skin 3.20 £+ 0.19 0.39 £ 0.06 ND 2,64 +0.18 0.21 £ 0.03 ND
Serum 6.00 £ 0.41 0.61 +0.11 ND 5.73+0.58 0.26 + 0.04 ND
The data represent mean + S.E. of 4 animals.
ND : Not detectable
Assay method : Same as in Table 2
Table 7 Protein binding of ABPC and SBT with human and animal sera
1) in vitro
Binding rates (%)
ABPC-SBT* (SBTPC**)
ABPC SBT
ABPC SBT
Rat 34.0 24.8 53.3 56.3
Rabbit 33.7 31.4 30.3 28.6
Dog 28.2 29.4 26.7 29.6
Human 24.0 31.8 28.8 29.3
(25.6) (29.2)
Drug concentration:
*: ABPC-SBT 20 wpg/ml-13.4 ug/ml
** . SBTPC 34 ug/ml
Incubation: 37°C, 20 min
Centrifugal ultrafiltration method
(Amicon CF-50A, 1000 x G, 1 hr)
2) in vivo (dog)
Sampling Binding rates (%) Concentration (ug/ml)
Time
(hr) ABPC SBT ABPC SBT
1 36.6 £5.0 35.0+£7.5 4.8+04 6.3+0.6
2 284 +3.0 33.6+ 3.6 42+1.0 49+1.1

The data represent mean + S.E. of 3 animals.
Assay method : Bioassay
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&0 4% HSA 25T 5 ABPC U SBT DFE G

(K) RUkckks &4 (n) %Ko Table8iZatL 72, &y
T ABPC LU SBT O#s A #ls £ £ 11.01%
10% 3.36x102T ABPC D /i a5 iz L, diek
oMz FNFN0.80, 2.61THY, ABPC XU SBT
R O AT A AR LR L ThH - 72,

3. EBRWIH A OEREEET S b

(DhFREEZ -~ b

Eliﬁfbdi;({f‘&@é‘ltf:H'I:l;ﬁ'#'ii? = M2 SBTPC100
mg/kg % #E! H[‘—‘}L. ABPC /¥ SBT i, R
T OCRE T i A T N (B ) & EeRcRET L 72
(Fig.14, 15),

2MIFREEET -~ b T3 ABPC oM IS HiF L

DI A L 72AY, SBT O a3 i w i & 13
YA EEH - 1z, Repktt$:Tls ABPC SBT &
LICHERNA SR L )& EL R L 72 BIERE S
= b T3, ABPC SBT & LIZfdrdfiEd ) R i iz
AIRL, IRAPHEIAU S & LITTERORR TH -
AN

ABPC, SBT Dl [Hh~ gkl s T DT L H
ThTh-12h, BIEFEES b T ABPC Dttt
fie *“ﬁt'tt«“ Ko 2R L 72

JipEEZ - b

ﬂmft% IKRERBMEEREE 7 - F RO BARLERIK
L SBTPClOOmg/kg f»’”’é 5L, AB
PC KU SBT Dl i U BR v ifs) i 7 b (AL
izl 7z (Fig.16, 17).

BMHEET S TIZ ABPC, SBT LIz #¥7
FEDEOCMPIEAIRL, SRR
AOHEREII A B 5 172

SRR ERIRT 96 7 - | Tla, ABPC X SBT it
EREVICAE S 08 i (e AN (TR COTN BN E S 1l O ke
W, DT R iR 2R L 7z

4. p-Toluenesulfonic acid (PTS) DHAKNG)E
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Table 8 Binding constant and maximum binding number of ABPC and SBT

Drugs Binding constant Maximum binding number
g K (M- 1 ) n
ABPC-SBT co-existence
ABPC 1.01 x 103 0.80
SBT 3.36 x 10? 2.61
ABPC alone 2.14x 103 0.60
SBT alone 2.18 x 10? 2.28

Human serum albumin concentration: 4% (5.8x10°*M)

Method: Centrifugal ultrafiltraion (Amicon CF-50A, 1000 x G, 1 hr)

Assay method: Bioassay
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Fig. 14 Serum concentrations and urinary and biliary excretion
after a single oral administration of 100 mg/kg SBTPC
to normal rats or CCls- induced acute liver damage rats
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Assay method © Same as in Table 2
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Fig. 15

Serum concentrations and urinary and biliary excretion
after a single oral administration of 100 mg/kg
SBTPC to normal rats or CCly-induced chronic liver
damage rats
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*%  Significance (P<0.01)

Assay method : Same as in Table 2.

Cumulative recovery (7,)
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Fig. 16 Serum concentrations and urinary excretion after a
single oral administration of 100 mg/kg SBTPC to
normal rats or HgClz-induced acute renal failure rats
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Assay method : Same as in Table 2.
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Fig. 17 Serum cnocentrations and urinary excretion after a
single oral administration of 100 mg/kg SBTPC to
normal rats or Masugi-type glomerulonephritis rats
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Assay method : Same as in Table 2.
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Table 9 Tissue distribution of PTS after single or 21-day repeated oral administration
of 100 mg/kg/day SBTPC to rats

(ug/g or ml)

21-day repeated

ingle admini i i .
Single administration administration

Time after the

Time after administration last administration

0.5 1 2 4 6 1 4 (hr)
Brain 0.55+0.19 ND ND ND ND 0.42+0.28 ND
Heart 0.89+0.07 1.41:0.10 2.37:0.48 1.02¢0.08 0.11+0.11 1.55:0.10 0.68:0.07
Lung 3.28+1.17  2.28+0.37 2.97:0.60 2.00+0.49 ND 1.95+0.62 0.53:0.15
Liver 2.93+1.89 1.18+£0.22 2.34:0.49 ND ND 1.66+0.30 ND
Kidney 11.7 £2.02 19.5 #3.99 339 +10.1 120 #3.03 1.23%0.57 33.5 24.16 14.3 :+238
Spleen 0.93+0.34 0.76x0.34 0.88t0.46 0.50:0.50 ND 2.58+0.93  0.59:0.10
Muscle ND 0.40:0.40 0.64+0.64 ND ND 1.15+0.38 ND
Fat ND 1.00£0.33 2.21+0.42 1.83+1.83 ND 1.03£0.00 0.45:0.45
Salivery glands ND 0.68+0.07 1.70x0.57 1.19+0.33 ND 1.06£0.19  0.16+0.09
Thymus ND 0.23+£0.23  0.51%0.32 ND ND 1.12+£0.45 ND
Eye 0.79 ND ND ND ND 1.04 ND
Testis 0.16+0.16 0.42%0.25 0.68+0.43 ND ND 0.87+0.53 0.48:0.28
Skin 0.21+0.21 2.5 +0.70 1.70£0.35  0.40:0.23 ND 1.81+0.37 0.92:0.09
Serum 2.72+£0.33  6.28+1.04 12.3 £2.72 2.95:0.15 0.33x0.20 8.61+3.94 2.93:0.28

The data represent mean + S.E. of 3—4 animals.
ND : Not detectable
Assay method : HPLC

Table 10 Urinary and fecal excretion of PTS after a single oral administration of sodium
p-toluenesulfonate to rats (200 mg/kg as p-toluenesulfonic acid)

Time after administration (hr)

0-24 24 — 48 48 — 72 72 - 96 Total
Urine 87.0+0.8 6.2+1.1 1.0+0.1 0.220.1 944117
Feces 1.220.5 0.5+0.3 0.1£0.1 0.2x0.1 2008
Total 88.2+0.9 6.7+1.0 1.1+0.2 0.4 0.1 96.4 + 1.6

The data represent mean * S.E. of 3 animals and is expressed as % of dose.
Assay method : HPLC
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THE ABSORPTION, DISTRIBUTION AND EXCRETION OF
SULTAMICILLIN TOSILATE IN EXPERIMENTAL ANIMALS

HirosH1 KaNo, HARUMI TAKEI, KENTARO OMORI, MASAHIRO MURAKAMI,
KiN-0 SHIMOOKA, HIDEAKI FUKUSHIMA and TosHikAzu OKI
Nagoya Biochemistry Laboratory,
New Product Research Center, Pfizer Taito Co., Ltd.

The absorption, distribution and excretion after oral administration of sultamicillin tosilate (SBTPC) were
studied in rats and dogs. The following results were obtained.

1. After oral administration of SBTPC, it was mainly absorbed from the duodenum followed by being com-
pletely hydrolyzed to equimolar portions of ABPC and SBT, thereby acting as an efficient mutual prodrug. Intact
SBTPC was not found in the peripheral blood.

2. The serum levels of ABPC and SBT in rats reached the peak with dose dependency 0.5 to 1 hour after oral
administration of SBTPC and declined with the half-life of 60 min and 50 min, respectively. Almost the same
results were given in dogs. In rats, SBTPC revealed 2 timesand 13 times greater maximum serum concentrations
of ABPC and SBT, respectively, than when the combination of ABPC and SBT was used.

3. After oral administration of SBTPC in rats, ABPC and SBT were widely distributed in the various tissues.
The concentrations of ABPC and SBT in the liver and kidney were higher than those in the serum. These tissue
levels declined in parallel with the blood level, and the ABPC levels in the serum and tissues were much the same
to those after BAPC dosing.

4. After oral administration of 50 mg/kg SBTPC in rats, the urinary and fecal recoveries of ABPC within 96
hours were about 20% and 5%, and those of SBT were about 30% and 20%, respectively. Both ABPC and SBT
hardly excreted into the bile. No microbiologically active metabolites except for ABPC and SBT were detected
in the urine and feces.

5. The extents of protein binding of SBT either in the presence of ABPC or alone were about 30% for human,
dog and rabbit sera and about 55% for rat serum. Those of ABPC either in the presence of SBT or alone were
about 30% for human and animal sera.

6. When SBTPC was repeatedly administered to rats, no accumulation of ABPC and SBT was observed in the
serum, urine and tissues.

7. After oral administration of SBTPC in the liver-damaged rats induced with CCl,, the ABPC and SBT serum
levels were lower and the urinary recoveries were higher than those in normal rats. In the HgCl, -induced renal
failure rats and Masugi-type glomerulonephritis rats the suppressive urinary excretion and the increased serum
levels of both drugs were observed.

8. By oral administration of SBTPC in rats p-toluenosulfonic acid (PTS) which is the salt of SBTPC was slowly
absorbed and widely distributed in various tissues followed by being almost completely recovered mainly in the
urine. No accumulation of PTS in the tissues was observed following repeated administration of SBTPC.



