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Sulbactam- Ampicillin DRI 351+ 2 RIN, 27, AR

THEE - FRRE « FWER - LRF - JE—K
CLESEREL. L LEEIFELIL L2 Y

SBT-ABPC (1:2) #3 }, 4 XRU=2ICBIRAES LT, SBT RV ABPC DIRIY,
7, AR Uk 2 MR L 72,

1) 9 k2 SBT-ABPC60, 120%1r300mg/kg, 1 Xi= SBT+ABPC30mg/kg ¥ Bt /8%,
7w by 4 22612 SBT RU ABPC N il 23171 @ 2 DIRELA #EFF L 2Ah ML 72
tuztd SBT, ABPC & Li25 v F TI3#20%, 4 X THIB0RTh 12, $1:, RISV <7 41—
—3ETREIR w5 12,

2) 7 Mz SBT-ABPC 120mg/kg %ML 7244, SBT &RUF ABPC (i85 - ZAHMIC#
fTL, SBT, ABPC & LicRR, FFRTHC, BN, S, MEDR CM- b HRamsiRE-2h L
2o ZHHAIR SBT & ABPC i, Far DABMTIZIT] | 2~1 0 1 THBL:, AFE
7 v b iz SBT-ABPC # Bt L 7388, MEWOAFEABHEP~OBITIREFT 20
SBT RU* ABPC ilHii3i2 1 @ 21Z8h 72,

377 FRUz4 X2 SBT-ABPC # 8L 7388, RPIcFa L h k2o SBT R ABPC &
L CHEttE N (5~ + - SBT80%, ABPC58%, 4 X : SBT94%, ABPC70%), SBT, ABPC
LIS iE T 33800 & e o 1oy RBADRE(URNTRIIITE Y L - 12,

4) EBRHARERT v F FACLRRTIE, SERICH~ hithREEEMsgERL, SBT R
U° ABPC RRpHEEAWA L T2 —TF, RALALRERKR R T/ | TI3RN T~ P EXEUh T, E
BREBMETREET  F TIHMEE T v b & KELh - 12, EREIMEFHET » } T3, SBTI2HT 2
RABUIFEE uhp o 12h%, ABPCIZDWTiR, mifiREEiE iz R, RydRttEsMm$ 240
HREH LN,

SBT-ABPC (1 : 2) ##8RMIE L =250z SBT, ABPC $di 50nEa L Fa v
137%c<, BHRICE D, RONENEICHE ISR Y RIZT S LIz hh o7z,
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Sulbactam (SBT) i3 8-lactamase BHEH|TH» "), 4
KBOEE LB TENHEOREHIZH VH, SHOM
WA BEAET 5 B-lactamase (2t L TR &% A i&1L
fER% BT 28 M TH 5", SBT % S-lactam R4 H|
LT o8, RSN H4ERID B-lactamase 12 & 5
RiELBHE, FEMICNT 2B £ WA 5%, 40,
SBT & Ampicillin (ABPC) # fffitt1 : 2c&&L 7%
EFHFZDNT, TR, 4, B R OBE 2 RaTL
1N THRET 5,

AR U %

1. fEA%Y

SBT (+ ) 77435, 886ug Hiffi/mg &¥&7 7 4
—#t), ABPC(+ | ) 7 215, 880ug J1ifi/mg Yungjin
Pharm. Ind. Co.) %M\ 7z, #5ICEEL T2 SBT ¢
ABPC #hifitt1 : 2 TREAL7: LR, hEn%

ESAEE ORI B L TEA L 72, SBT-ABPC,
SBT RV ABPC &HHOMEI I ZN TN 3% 1 %RV
2%E L1,

T, RAMERUERSRIZNBTRL, $HHOSS
1213 SBT-ABPC & Hflit7RL 72,

2. E5E

Sprague-Dawley 7~ } (Hf . 4E230~2908,
it KE155~1808), b — 7 LK (M . {kE14~19kg,
. {KE14~17.5kg) %EAHL 7,

iz TN L EiR23+ 2 C, 1BEESS5+E 5 %NBIET
THEL. 7 MiERSEE (CE-2 BEIZLT) &
Utk & BEUCTEIR S 272, £ R12(34583300g HDERS
¥ (DS, x> 2 0EE) 252, fokiz BRI
Sz, B5HT1~ 18R IE A S 47 A WOKIZFIBR L 2
ol

* BRRM SRS F 5 5 2 it



VOL. 36 S—8

Sulbactam* Ampicillin D4k 1% a7

3. MTHE

(1) SBT Rt ABPC nERE

SBT R ABPCil ¥ (3 XTI M BEIZ L 2
bioassay £ THIE L, {EiRE (0.4ug/mILLTF)
SBT3z 7a=t 777 -RE5H (GC-MS) &
TREL 72, SBT @ bioassay 213 ABPC &AM |
ABPC BEEHED E. coli 273%5E% & L, ABPCo
BUEIZIZ M. luteus ATCC9341%MEM & L7, SBT
Rtr ABPC o) bioassay #%iz & 2 B#M#% Fig. 1127
L. MIEHES SBT0.4ug/ml ABPCO.01xg/ml
TH-712,

@4 AF—} 7577 4—

REAK1~5 pl % Silicagel M@ 7 o=+ 757

(TLC) 7v—F (60F,5, MercK #) (%A 7=1%,
B L - Bk (5:1: 1) BREZAWTEMN
L7 544 —+} 757 4 —i3Hiko SBT R f
ABPC ) 2 KSEREN ¥ AV 72,

4 . SEUHR5 R USREHRI

(1)iiuspimeE

@7+

7 } (M) 124 584\, SBT-ABPC6O,

SBT

351  organism: E. coli 273

medium : brain heart infusion agar
containing ABPC (80ug/ml)

diluent : 0.1M phesphate buffer (pH 7.0)

E o : phosphata buffer
E | Y=189358+47537XLN (x)
g r =0.9996

=]

N

=

2

=

L

= 21

Ci

O ! serum
Y =18.3315+4.8691 X LN (x)
r =0.999

15

101

1

1 I |
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Concentration of SBT (ug/ml)

120/13300mg/kg, SBT 40mg/kg, ABPC80mg/kg
%, BMMRAICSL 72, 545, 15R0304, 1,
2 R4 B AR & 1) 42E10.6~ 1 ml ¥R
L7, ¥7:, 1B 4Cic SBT:-ABPC 120mg/kg *
MRAES- L, FREssMIc BN T4 4 [Th iR
L. SASDMMA, S MmikEHMEL, mikhIRHNE
EREL 72,

@1 2

42 (%) 3%y, SBT-ABPC30mg/kg *#%
P MR- L7z, #5145, 15850309, 1,
2, 4RU6REMICHERRR S N EE 2 ~ 4 ml ¥oO
BticRRmL 22, TNbNA4 Xicizvwing 7 BMLLE
NOMIE% 5\ T5 24 % SBT 10mg/kg Xiz ABPC
20mg/kg ¥ MHRMIRS L, SREa0ICiRMmL 72,

/-4 X 3MCic SBT:ABPC30mg/kg %, BikP
8BE5 L, SEEICRMA T,

mAH & i % 5L, il ORYTNE 2 RIEL 72,

(2)537 - AEREPIINE

5. b () 12280%= SBT-ABPC 120mg/kg X
{3 ABPC 80mg/kg * kM5 | 72, $51%5, 15K
U305, 1, 2, 4 RU24B5RIC B4 YD —F L

ABPC

B organism : M. luteus ATCC 9341
medium : Antibiotic medium No. 1
diluent : 0.1M phosphate buffer (pH 7.0)

o : phosphate buffer
Y =40.8988+6.6090 X LN (x)
r =0.9994

® | serum
Y =42.0252+7.1486 XLN (x)
B r =0.994

1 L 1 1 1
0.0125 0.025 0.05 0.1 0.2
Concentration of ABPC (ug/ml)

Fig. 1. Standard curves of SBT* and ABPC® by bioassay method

a) sulbactam
b) ampicillin
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WRERT CRIBL 7o, OAMOARE VIRML 7o, RAEH
biz, B, (OB, TN FEER W, MMER, Be, FELS,
WERAR, RRER, BR, WEMEUEMEMHLZ, chHo
33 - AERBAEVELR U IR R ISR % SE L 7,

(B R—F i A~ DRT

Seyle LY NHEITKLE, 4Ty b () HWENC
granuloma pouch #/EML 72, 3% bhb, 7 W
ETIC20ml nZRM A HEAL TRABmEERL, Xbic
1%7a o wmEHEA)—7m Iml 2EALT,. &l
BHMRIE 2 R EE 2, SHHNUED 2 Bikic 224
EkrEL, 8 Bi#%c SBT:ABPC 120mg/kg % BHkM
£E5 Lz, BE5RIBU302, 1, 2, 4RU6EFMIC
SEEMR & D 48E0.5ml DM E, FlRER—FLD
0.3ml DBHBE I 72, 155 07 MR OB HBH
DIHTMEE + TUE L7z,

(IR, ¥rhdkt

@7+

7 b () 1B4Kc SBT-ABPC120mg/kg %,
F7:fhon 1 85 SBT 40mg/kg Xix ABPC 80
mg/kg ¥ BHRPIR S L 7o, S5 EERICRMr—C W
THEL, #5%0~6, 6~24 24~488¥MDRRV
0~24, 24~ 48N FEE T 72, BHNLRRUK
th IR % BITE L SRt 2 H L 72,

@1 2

41X () 13305z SBT-ABPC 30mg/kg Xiz
ABPC20mg/kg # 8RS L 72, #2548, BERIICAL
Hr—CNTHEL, B5%0~8, 8~24 24~485
FDRBUF0 ~24, 24~ 48$RINMLIFML 72, B0
72 RB VR 3R HISE L SRt 2 S L 72,

(SHEH

7 b (#) 20tz SBT-ABPC 120mg/kg Xii 4
X (#) 20Uz SBT-ABPC30mg/kg % #ikmA#ES L
#ons- 0~ 6 BMNRE ThTNERKLE L TR, #<
A F A= 7778 s ) HEEKBYORELIT-
72 ‘

(6 SRR R UHEREE T - |

OAKREH#RT v+

BRI R L 22IREE KB (FIEALIE) 1
mg/kg %7 v b () OEHETIZ 1 @G LA, #5
#% 1 B BIClRREEITV, ®H300mg/dL 7 F 781 %
Uk, & b o ARKRUEmBESEN 7 -, F 15048, 3 H
BicEBRICHEL 72,

QEALRRERIEKT R T b

SBARLYDBEICHE, T P B X miE R ER
L, Bosnzm7y FB7YXhiE+27 v b (#) 0B
BRMICARE100g 1720 0.5ml A& T1H 1[, 2

AMES L, RASEAERER A2 MRS 27, Ll
51% 8 B Bz RMIE £ 1TV, BE1000mg/dl AL Tl
HAED 5z L D104, 158 BicFMuzfel 7.

QRILITHER 7 -/

Fy b () i, MRLRX FHHHHK) 1 ml/kg%_—
3 AMLE B HRPES L 7z, RSk 4 B BOMLKE
{e¥dic £ 0, GOT 130~240K.U., GPT 29~98K.
Uic kB L725» F15IE4 %0, 5 HBICRMICHL
7

OWAERTHER 7 -/ |

Sy F OWEE TICBELRE L 4 ) — 7N FER
AW 2 ml/kg &M 2 E, 158ME T&RS L, BS54
4 H Bic i ¥ % 17v >, GOT 287~595K.U.,
GPT 151~266K. U4z LR L 727 v } 1504805, 78
BicHRICBEL 72, %

D~@nFHiEic L VML =W, FEE7~ F, Zh
10~ 15, 506z SBT-ABPC120mg/kg ¥
BRI S L, 515K U307, 1 RU2RMICHE
Bk ) EE0.5ml T OikMm L /-, gL %L T,
SBT RUF ABPChHiERIERIZBkL 7o, o0 5 PLic
SBT-ABPC 120mg/kg ¥ BikPk 5 L /-8~ 7 K
v 24— MAEL, &5%0~1, 1~2, 2~24
RHOREFRL, SEGEELRTEMELL, &5
12O QRUDN T~ + &5 Kz D TIz L — T IS
TR #=2—L (PE-10, Clay Adams#) %
#HAL7:1% SBT:ABPC 120mg/kg ¥ #kARx5 L
72, EN%ESLIZ, Bollman B4 —icREL, H54#
0 ~2485fnRBIt 23R, FHEE L7,

*B, MBELT, REGTEEL-#ES Y A
[AVAN

5. EEHHEHY T A—5—

MiEFREEREM ) I3hFEPRE (M) —
EFHIREERY 3 TEHBNI - BT T 2 8 iE1E15~ 120004
HRREZ A, JERER N RRRC L VL

miEPREM T IR (AUC) IR&TAEC & ) Bpdl
SERFS T TOEMRE KO3, KRUC & 1) EIREERA 3 T
EEHHL 72, :

AUCo-n_AUCo_(+ l

Z 0B Ct I3 BMBIER SO M HiRESTL, Kel
(3B & 2 B SO MEPIRE L 1) Kb - i IR EENK

37, mHZNT 72 (CL) RUSHERK (Vd)
BRI NBHL 7,

_ D
CL=auc,-
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va=R
Vd=¢

T DRSS RERL, ColdBER15~ 12000 Ml
FE—EMOEARE ) ML MEEE (0RN) om
PR &R

x WA M
o1, mAiRE
L W7t
. 7w} (#) iz SBT-ABPC120mg/kg (SBT & L
'T40mg/kg ABPC & L T80mg/kg) & MkAES L
rEOmPRENS L, SBT 40mg/kg Xiz ABPC
80mg/kg ¥ MRS L 7: 454 & 1B L T Fig. 2icR
L7z,

SBT-ABPC 120mg/kg % BRAHE S L 723848,
SBT R UF ABPC H il MBI 8 5.1 5 5 T&R
67.6RU°179ug/ml, 156 T40.3%U°86.4ug/ml, 120
#7T1.0RU2.3ug/ml THY, SBT & ABPC mil
izl 2 THEB L 72,

5441205 & TOMBEFREERM (t,,,) i3 SBT
#2049, ABPC215 T4 "), 1201143 SBT, ABPC
ELICRRBICRA L 22, i P i Bl AR T T A

(AUCo—.)i3, SBT33ug-hr/ml, ABPC65ug-hr/
o :SBT |,
e : ABPC

— : combination
-—~ single

100

—
=3

T T T T

—

T

 Serum concentration (uzg/ml)

11 1 1 |
0.157530 60 120 240

Time after administration (min)

Fig. 2. Serum concentrations of SBT® and
ABPCP® in male rats after intravenous
administration of SBT and ABPC in
combination or alone at a dose of 40
mg/kg and 80 mg/kg respectively

(mean*SE, n=4)
‘ a) sulbactam
b) ampicillin

ml TSBT, ABPC? AUC Li3iZ1 : 20 TH -
72..27: SBT, ABPC L bic &M (Vd) 134
0.7~0.8 I/kg mi#7) 77> A(CL)ix1.2~1.31/
hr-kg Th-12,

7:, SBT:ABPC 120mg/kg #5850 ikl &
DA SBT 40mg/kg ABPC 80mg/kg ¥ #h ¥
NS | 7050 A S 1SR ¥ AR, REH¥ES
WG A= — L KB h -1 (Tablel),

Bk ol Ra7:9, SBT-ABPC60, 120X
13300mg/kg % 7 v MZHBARAIEES L, MiPIRENKE
BFEUHERS 2 R, TORER% Fig. 3IoRL 7,

5143050 0iMEI260, 120, 300mg/kg NE5 &
TE#NFNSBT 10.2, 22.2, 59.6ug/ml, ABPC
19.1, 33.5 100ug/ml THh", £7: AUC--i2ENE
LSBT 16, 33 8lug-hr/ml, ABPC36, 65 173ug-
hr/ml T& ) BRICIHINEL 72 (Tablel),

7, M= SBT-ABPC 120mg/kg % BRA%5- L
7R MMHIRENHER % EBNHET - b OB L L

L7z, #7» izt 5 SBT R ABPC 0 i ik
BRI, 7 } DIFSLIJIERTH Y (Fig. 4),
KEY Ry T A —F— L KELh 72 (Tablel),

(24 2

4 212 SBT-ABPC 30mg/kg (SBT & L T10mg/
kg, ABPC & L T20mg/kg) #*B#iRPIRE-L 72Fsm
HPiRE#M 2, ABPC20mg/kg # 8RS L 7235
4k B LT Fig. 512w 72,

SBT-ABPC # #k W& 5 L 7234, SBT AUV
ABPC n & iREI3 % 51% 55 T&%254. 6% U91.7
ug/ml, 155730, 2% 157 .5ug/ml, 2BMT2. 19/
3.23ug/ml TH "), ZRER A SBT, ABPC iREL
131341 : 2 TH~72 t213 SBT R ABPC T
FN2s8k U265y, VdizZnFt, 0.24%0°0.26 1/kg,
CLiz#n#Fn, 0.34%1°0.38 I/hr-kg, AUCI3Z#
1, 30RU53ug-hr/ml Th~7: (Table?),

= ABPC nii#hiREHR I3, ABPC 85420mg/
kg #1%5 L RO MEHMERS LIJZEL TH- 72

(Table2).

4 12, SBT-ABPC30mg/kg % Bk 5 L 7
B IREHE A A X285 L 223gA L L T
Fig.6i2RL 72, A X1t 5, SBT R ABPC o
MiEHIRENHRSIS, 4 XDPA L IJIERETH Y,
KENHFEHY T A —F—I2 BT O TARER Lh >
72 (Table2),

2.

(1§25 - MSNS 7

Z. b (#) = SBT-ABPC 120mg/kg % &#iRkPI%
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Table 1. Pharmacokinetic parameters for SBT and ABPC in rats after intravenous administration of
SBT and ABPC in combination or alone

SBT ABPC
Dose
Drug Sex (ng/kg) | ‘tus AUC vd CL tus AUC vd CL
(min) (ug+h/ml) (/kg) (I/h-ke) | (min) (ug+h/mD) (I/kg) (1/h-kg)
60 21 16 0.69 1.2 22 36 0.76 1.1
SBT:ABPC | M 120 20 33 0.66 1.3 21 65 0.83 1.2
300 20 81 0.64 1.2 19 173 0.65 1.2
SBT M 40 22 28 0.82 1.5
ABPC M 80 22 70 0.76 1.2
SBT'ABPC | F 120 19 38 0.53 1.1 20 54 1.08  1.5°

Each value represents the mean of 4 rats
tis : serum half-life during elimination phase
AUC : area under the serum concentration curve from zero time to infinity

Vd: distribution volume (Vd = lC)—)

. __D
CL : serum clearance (CL = -A-U(-:)

D : dose (mg/kg)
C, : initial concentration (ug/ml)
* : p< 0.05 (combination vs single, male vs female®)

SBT r

ABPC

100 100

10

T T T T
T T TTTTTT

T

T

Serum concentration (ug/ml)
Serum concentration (ug/ml)
—

o

T T T TTTT

T T TTroT

T
T

L1l 1 Il

51530 60 120

]
51530 60

0.1

J 1 J
240 120 240

Time after administration (min)
Fig. 3. Serum concentrations of SBT and ABPC in male rats after

intravenous administration of SBT * ABPC (1:2) at doses of 60,
120 and 300 mg/kg (mean+SE, n=4)
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5| 7:8% SBT R U ABPC O &58N23 - AHMPIINE
¥&#h¥h Table3RU4IZRL 7,
© SBT & ABPC i385 5 5 Tl £ 008 - AEA,
AZBTL, SBTiCDWTi3WiR389ug/g AFIR102.g/
g CHifiRBES6ug/ml & D EG<, KM, FHBR, MEMUR,
LRI b HARRRSIMBEL - 5345 L 12 A BA DI EA -
7zo ABPCIZ D TI3IW609.g/g, FFi319ug/g T
B mkPiMBE182ug/ml & DM, KM, M, MEA
BR, BRI L BRGS0 A8 L 720t B~ R8T
Kotz

SBT & ABPC DiREHIZ ¥ DRIERE &SI T
HRZBRNITLA L NN - M TIZZ1 : 2~1
1TH-7 b, FRTI2 SBT icH8L T, ABPC
OATHHEC, FRMEORFELRNTH L Eh b,
SBT & ABPC miEEZARERFAYIC K & { % A
2Ltz 12, 0RO LIRS ABPC
REIZ ABPC 3J#80mg/kg # Bk 5 L 72 & 2
BB (Table5) (IZEHEETH 72,

INHNOMEE- N SBT R ABPC iRz, M
HPREDORFE N> THCRED L, 54248501212

SBT

100

: male

50 : female

10

Serum concentration (ug/ml)

0.5F

T 1 1
53060 120 240

SBT, ABPC & LT N TORAR ALM TMHER LT
Th-12,

(2)7 v F I3FEE (R—F) NIBHA~OBAT

WHE TIc g —F 2 /EML 725 » iz SBT:
ABPC 120mg/kg % BRP 5 | 1:B0H—F Wi H
Wb R E DAREFROMERS % Fig. 7TI2RL 72, SBT RU
ABPC M i~ OBITIZ RIF T, £ DIREIZH51%
30z t'—2 (SBT7.7ug/ml ABPC11.4ug/m))
(221, SBT R ABPChLiidiz1 : 2i2Eh -
72, B OINE 54605 LG T3 ¥%hIRE &
D LEVEERL, #5146 BMTL SBT0.4ug/ml,
ABPC 1.9ug/ml TH 172,

3. R, it

17k

7 b (#) 1= SBT-ABPC 120mg/kg % BfRPI#
5L 7:B¢nbR, #bskta% Table6io/RL 72, H54%
48 TORRUKHICENEN SBT 80% 11 %,
ABPCS8RU 2 %hHElE 1, ZDIT LA LA 6B %
ToOR+® (SBT80%, ABPC57%) c#kittxirz, =
kit SBT (40mg/kg) iz ABPC (80mg/kg)

ABPC
100
L — : male
50 - -—-: female
=
E I
g f
§ up
= r
}—
£ sf
8 L
5 3
o
E -
=3
o
A

0.5F -

11| 1 1
530 60 120 240

Time after administration (min)

Fig. 4. Serum consentrations of SBT and ABPC in male and female rats
after intravenous administration of SBT+* ABPC (1:2) at adose
of 120 mg/kg (mean+SE, n=4)
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Table 2. Pharmacokinetic parameters for SBT and ABPC in dogs after intravenous administration of
SBT and ABPC in combination or alone

SBT ABPC
‘Drug | Sex | &‘}iﬁ, tua AUC  Vvd CL | tu AUIC V4 CL
: (min) (ug-h/ml) (/kg) (/h-kg) | (min) (ug-h/ml) (/kg) (/h-kg)
SBT-ABPC | M 30 |28 30 0.4 0.3¢ | 26 53 0.26 0.38
SBT M 109 | 33 28 0.31°Y 0.37
ABPC M 20 | ‘ 27 60 0.24 0.33
SBT-ABPC | F 30 | 33*d 39 023  0.26 | 30 59 0.27 0.3

tis : serum half-life during elimination phase

AUC : area under the serum concentration curve from zero time to infinity

Vd:distribution volume (Vd = (%)

CL : serum clearance (CL =

D : dose (ng/kg)
C. : initial concentration (xg/ml)

D,
AUC

# :p< 0.05 (combination vs single®, male vs female®)
c) SBT pharmacokinetic parameters calculated from the serum concentration data in publication

(Kano H et al., Chemotherapy 32(s-4) : 12}-130, 1984)

100
o :SBT

= L e :ABPC
£ | \ — : combination
& \ --- : single
2

10|
£ F
s f
g [
8 |
-3
S 5
& 1

0-1 11 1 1 | 1

5 30 60 120 240 360

Time after administration (min)

Fig. 5. Serum concentrations of SBT and. ABPC

in male dogs after intravenous adminis-
tration of SBT -ABPC (1:2) at a dose of
30 mg/kg or ABPC at a dose of 20 mg/kg
(mean+SE, n=3)

Serum concentration (uzg/ml)

Each value represents the mean of 3 dogs

100

50

10

0.5

0.1

L1 1

1 1
120 240
Time after administration (min)

5 30 60

Fig. 6. Serum concentrations of SBT and

ABPC in male and female dogs after
intravenous administration of SBT -
ABPC (1:2) at a dose of 30mg/kg
(meantSE, n=3)
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EENENEM TR Lo L1212 TA
7= (Table6).

@4 R

4 *iz SBT-ABPC 30mg/kg

EMIRAIS S L 7B
PRBEUKFHEHE Table 7IZRL 72

73

5 x48eM 2 TORIZ, SBT 94%, ABPC70%7°
P&, ENITEA LH2488M 2 THRP (SBT 79
% ABPCG61%)icHrittE N7z, 480ME ToRuc(L
SBT 4¢0.2%#kitt & N 7:n AT ABPC REfUAKI 3 M

ENhhatz,

Table 3, Tissue distribution of SBT in male rats after intravenous administration of SBT-ABPC(1:2)
at a dose of 120 mg/kg

Tissue

Concentration (ug/g or ml)

5 min 15 min 30 min lh 2h 4h 24h
Serum 56.0 28.3 13.9 3.86 0.88 0.14 ND
Brain 1.14 0.86 0.40 0.12 ND ND ND
Heart 18.2 10.1 5.12 1.89 0.44 0.08 ND
Lung 28.0 16.1 7.79 2.86 0.81 0.15 ND
Liver 102 64.3 29.5 7.01 1.37 0.30 ND
Kidney 389 223 80.7 16.9 2.99 0.48 ND
Spleen 14.5 13.1 6.58 2.53 0.47 ND ND
Muscle 8.76 5.50 2.49 0.93 0.19 0.01 ND
Fat 13.4 7.24 4.35 1.00 0.43 0.11 ND
Salivary 27.4 18.1 7.84 2.32 0.28 ND ND
gland
Thymus 14.5 6.61 4.36 1.10 0.26 ND ND
Eye 11.8 7.45 4.32 1.96 0.40 ND ND
Testis 7.80 4.77 2.69 0.97 0.32 0.06 ND
Skin 4.1 247 10.2 2.85 0.69 ND ND

Each value represents the mean of 4 rats

ND: not detected

Table 4, Tissue distribution of ABPC in male rats after intravenous administration of SBT-ABPC
(1:2) at a dose of 120 mg/kg

Concentration (ug/g or ml)

Tissue
5 min 15 min 30 min 1h 2h 4h 2A4h
Serum 182 62.5 24.4 5.38 1.55 0.45 ND
Brain 1.98 0.80 N 0.33 0.14 0.11 ND ND
Heart 25.6 12.5 ~ 4.43 1.53 0.63 0.14 ND
Lung 46.1 .. 21.6 8.50 2.91 1.35 0.42 ND
Liver 319 238 127 45.0 21.4 4.74 ND
Kidney 609 271 89.4 18.1 8.13 1.39 ND
Spleen 23.3 15.7 8.06 2.712 0.77 0.22 ND
Muscle 16.9 6.29 2.98 1.05 0.43 0.11 ND
Fat 20.3 8.39 4.35 0.97 0.61 0.28 ND
Salivary 31.3 14.0 4.40 1.60 0.60 0.20 ND

gland
Thymus 025.3 9.25 4.63 1.21 0.51 0.16 ND
Eye 15.3 9.40 4.40 1.66 0.52 0.12 ND
Testis 13.8 7.03 3.15 0.91 0.55 0.16 ND
Skin - 7.0 37.9 12.8 3.76 1.68 0.39 ND

Each value represents the mean of 4 rats

ND : not detected
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Table 5. Tissue distribution of ABPC in male rats after intravenous administration of ABPC at a

dose of 80 mg/kg

Concentration (ug/g or ml)

Tissue
5 min 15 min 30 min l1h 2h 4h Uh
Serum 153 55.7 13.9 4.34 1.08 0.47 ND
Brain 1.65 0.57 0.24 0.12 0.06 ND ND
Heart 24.5 8.39 3.54 1.47 0.48 0.04 ND
Lung 36.3 14.8 7.01 2.78 1.00 0.17 ND
Liver 266 240 89.1 41.8 15.1 3.54 ND
Kidney 532 200 58.2 6.68 3.76 0.45 ND
Spleen 21.8 15.2 8.08 2.46 0.80 0.23 ND
Muscle 14.8 5.12 2.58 0.82 0.23 0.12 ND
Fat 22.5 7.26 8.03 1.16 0.31 0.16 ND
Salivary 27.2 11.0 4.20 1.41 0.38 0.08 ND

gland
Thymus 17.3 6.01 3.25 0.80 0.32 0.07 ND
Eye 12.2 7.75 3.41 1.18 0.44 0.03 ND
Testis 10.5 4.88 1.85 0.55 0.22 0.08 ND
Skin 66.1 34.1 9.95 3.28 0.88 0.29 ND

Each value represents the mean of 4 rats
ND : not detected

Table 6. Urinary and fecal excretions of SBT and ABPC in rats after intravenous administration of
SBT and ABPC in combination or alone

Recovery (% of dose)

Time SBT-ABPC (1:2) 120 mg/kg SBT 40 mg/kg ABPC 80 mg/kg
(h) SBT ABPC SBT ABPC
urine feces urine feces urine feces urine feces
0— 6 79.6 - 57.3 — 70.8 - 53.7 —
0—24 — 1.2 - 15 - 2.7 — 0.03
6—24 0.6 — 0.5 — 1.0 - 0.6 -
24—48 0 0.06 0.01 0 0.08 0.5 0.01 0
Cumulative 80.2 1.3 57.8 ) 15 719 33 54.3 0.03
Total 81.5 59.3 75.2 54.4

Each value represents the mean (n=4;SBT-ABPC, n=5,SBT ,ABPC)
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Fig.7. Plasma and exudate concentrations of
SBT and ABPC in male rats bearing
granuloma pouches after intravenous
administration of SBT + ABPC (1:2)
at a dose of 120 mg/kg (mean+SE, n=
4)

ABPC 23%) (2l - 72, —F, BASRILERIAR 5
v b TIERINE, PRAPHEES L LIS T b L
KRth o1,

()RR 7 - b

VOIEALR XE BACHT S 5 -~ 12 SBT-ABPC 120
mg/kg £ MEL 2R MMEPIRE, RE IRk
AT b LI, Fig 11RO 1212/RL 7,

MR T -~ b T3 ABPC miaitdhgkttR (#5
%24EEME TIC T%) 128% T v b (22%) ICHAYET
L7294 ABPC nRHEME (54240 % TI1273
%) IZIEEE (55%) ICHe~MINT B fERAA 5 1,
ABPC D insfth & DiERAEA - 72,

Z By, SBT kitt, msg-hiMEIci2iIe A LB
Luhrotz, —F, [ENFEEZ o SBT, ABPCo»
M, RECIEPHEREII Y T~ P DFE L
j(z%’:ff]") AR

* =

SpT-ABPC (1:2) 27 FRUA XIZEMRNEK
5. 72354, SBT &V ABPComeigEIzi3ix1 : 2
DIMEILEMEREL LA O HEB L 72, e il 0

(tyz), MiK27) 77> Z (CL), 245K (Vd) %0
MrikE, 7 A—F—i2BWTH SBT & ABPC i
131233, M¥EpHDPEELSELIL T 52 & 2¢
wRans,

%5912, MERABFIZ SBT-ABPC(1 : 2)0.75
g1 g #WIRAIRS L 72384 L SBT & ABPCo
meENEAc L ( —BL T2 Z L 2ELTH)), &Y
TRSNBERE L CAHERL 72,

B, 4BNEH THOBMTII ti,2 12 SBT, ABPC &
L7y b TH205, 4 X THIDTHY) Vdiz SBT,
ABPC & 4i27 - FT#0.7 1/kg, 41 X T#30.25 1/kg

Table 7 Urinary and fecal excretions of SBT and ABPC in dogs after intravenous administration of

SBT and ABPC in combination or alone

Reéovery (% of dose)

Time SBT-ABPC (1:2) 30 mg/kg ABPC 20 mg/kg
(h) SBT ABPC ABPC
urine feces urine feces urine feces
0— 8 78.7 — 61.0 — 68.0 —
0—24 — 0.2 — 0 — 0
8—24 14.2 — 9.0 — 0.04 —
24—48 0.7 0 0.05 0 0.001 0
Cumulative 93.6 0.2 70.0 0 68.0 0
Total 1 93.7 70.0 68.0

Each value represents the mean of 3 dogs
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Rat < front

« front

« front

< origin

Conditions

TLC plate  silicagel 60 Fas¢ (Merck, precoated)

Mobile phase : ethyl acetate : acetic acid : water (5:1:1)

Test organism : a) E. coli 273 in BHI agar containing ABPC (80ug/ml)
b) M. luteus ATCC 9341 in Antibiotic medium No.l

Application sample a) b)
1. ABPC standard (0.1 mg/ml)  2ul 24l
2. SBT standard (10 mg/ml) lul  1ul
3. Urine before dose Sul  Sul
4. Urine after dose, 0-6 h (1) Sul* 1pul
5. Urine after dose, 0-6 h (2) S5plt 1l

* Sample was diluted with phosphate buffer

Fig. 8. Bioautograms of urine in male rats and male dogs after intra-
venous administration of SBT - ABPC (1:2) at a dose of 120
mg/kg and 30 mg/kg, respectively
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HgClz-induced acute renal failure rats or nomal rats (mean*
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ABSORPTION, DISTRIBUTION AND EXCRETION OF SULBACTAM AND
AMPICILLIN AFTER INTRAVENOUS ADMINISTRATION TO RATS AND DOGS

Kino Suimooka, Toshiniko Ito, Masami Ito, Hirosuit Tatematsu and Kazunori ENoGaki

Nagoya Biochemistry Laboratory, New Product Development Center, Pfizer Taito Co. Ltd.,
5-2 Taketoyo-cho, Chita-gun, Aichi 470-23, Japan

We studied the pharmacokinetics of sulbactam (SBT) and ampicillin (ABPC) in combination (1:2) or alone,
after intravenous administration to rats and dogs. The following results were obtained.

1)

?)

)]

4

The serum levels of SBT and ABPC achieved after intravenous administration of SBT-ABPC (1:2) were
close to and maintained a ratio of 1:2; they were higher in dogs than in rats. The serum haif-life of both
SBT and ABPC was c. 20 min in rats and 30 min in dogs. The dose-related serum level and AUC were
observed in rats given 60, 120 and 300 mg/kg of SBT and ABPC in combination. The pharmacokinetic
parameters in males were almost the same as in females.

SBT and ABPC were rapidly and widely distributed in various tissues after dosing. The concentrations
of both SBT and ABPC were highest in the kidney and liver followed by serum, skin, lung, salivary gland
and heart. In almost all tissues, SBT and ABPC levels declined from a ratio of 1:2 to 1:1. SBT and ABPC
penetrated well into exudate in rat pouches.

After intravenous administration of SBT and ABPC, both drugs were predominantly recovered in urine
at rates of 80% and 58% in rats, and 94% and 70% in dogs, respectively. No other active metabolites were
detected in urine by means of TLC-bioautography. Fecal excretion of SBT and ABPC was almost
negligible in rats and dogs and biliary excretion of SBT and ABPC in rats was 2 and 23%.

When SBT and ABPC were administered intravenously to HgCl,-induced renal failure rats, urinary
excretion of both drugs decreased and the serum elimination half-lives increased in comparison with those
of normal rats. In rats with CCl,-induced chronic hepatic failure, suppressed biliary excretion, increased
urinary excretion and decreased serum half-life of ABPC were observed but none of the SBT values was
affected. In Masugi-type glomerulonephritis rats and acute hepatic failure rats, no significant changes in
serum concentrations and urinary recoveries were seen.

From these studies, We conclude that co-administration of SBT and ABPC (1:2) appears to have little effect
on the pharmacokinetics of each drug. SBT and ABPC appear to be pharmacokinetically well mached and the
ratio of SBT to ABPC achieved in serum and tissues is in the range of 1:2 to 1:1, which we consider optimal for
producing synergistic activity against -lactamase-resistant organisms.



