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I. RBRHHESUERS &

1. REREM

UHIHE KT P —-XT HE %M Lz 9~10kg
B.W. ot -7 vk 12 M, WFRLHE
HEatE, AERBBERORER TS - 70

2. FHRE ‘ ,

v'—# VRi3 Pentobarbital-Na (30 mg/kg % il
HIRPICESD REL, [EUERR ZAEBEICLD
BEMECA D ERRE 2L, BIREML 720 %1,
HARBIRICH = 2 — VEBAL, E}5 VRV —¥
— (BERE MPAT) 2A4LT, MEZAEL -,
M EBEEBIREK D778 - 7co BIKDHRE R LMES IR

LLUTHREBRAFBIC K > THEMt S5 & & &R

L DiTE T

3. EREMEIURYE

1) 6059-S i2 Lot No. SOSON %M /- S HHA
Bl £EALRICERL, 2ZFZ8% 5 ml Ll
(20w/v®) o

2) Inulin (%R, FOESEEE) 13, S w/vE K4EEAR
HEHICEMRL oo

3) Mannitol (##) (2, 10 F7-i2 15 w/v% BEF
AR ICIER L oo

4) Creatinine (GR, Merck) iz 10 w/v¥% BEIC
HRAEIKICTARL 12,

5) Probenecid (GR, SIGMA CHEM. C0.) i3 900
mg V9, IN-NaOH 2.5 ml X U®K4 4 v Ak%ERZ,
BRI X DRI %ML 7o, IN-NaOH H2mz
T&WEEML, 2858% 15 ml U1 (6 w/vE,
60 mg/ml, pH 7~8),

6) p-Aminohippuric acid (PAH) i1, #—%ED
sodium para-aminohippurate 20 w/vﬂg‘iiﬁﬂi’&ﬁi
W,

T sUBEHE (500 g Ag) W, A Y TVAAERT
RO FRL A — 2 b2 i, BERALI. SBEH
10g % 10 f5Bo LB AEHICHRL, LLBIFER
DRY LK 5 Edk#L . HEDIH, HEL
BEEREL, TREO 2% AEAERC BEL AL
720 Glucose S}#EHix 50% BERPEEENK 0.1 ml % 0.1
% glucose ## 1.0 ml icinz, 37°C < 30 HHE
%, BG¥HHo glucose @ﬁﬁgéfix b !'J‘"x-?v?
2 (TAVRZH) R CTRIET S C LICk D~
720
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4. A&

1) 6059-S (D Bioassay

#8133 ~T 0.1 M phosphate buffer pH 7.0 icT
#FRL, E. coli 7437 it X3 Band-Culture ¥:icTH
FRF - o

2) Inulin OER

migiz, €® 0.50 ml ic S0% ~¢/BGMBIN 0.05
ml 2imz, 38°C T 30 4 incubate L/:i#, RiRT
3,000 rpm, 10MIMLLA, LM 0.30 ml %&b,
0% Y27 oBERRnE (%, BXYLS) 2.1 ml %
mz T 10 A0k, 3,000 rpm T 10 SHHNLELL
fro €OLM 1.0 ml 22D, V722073V MRK
2.0 ml 2z THL, BMBhic 30 HEE, Ko
TZRiz 10 Mm%, 620 nm THEREBEELRIEL K,
Blank iz ROMMEE RN V72 =0T 2 YEEKIZ
diphenylamine (RUEAEE) 18 g %kKKeM (GR, Rk
#i%) 600 ml IR, AER (R, KILER) 360
ml 2MZTHEL, RRHRICEELT 1 2 ALIRICE
AL

RARIHRIR (5~30 £5) 0.5ml ic 10% Y 2
o VvEERAH 3.5 ml £miTRLL, 20tk 1.0
m2E0Y72=0T7IVRAX 2.0ml 2z, UF
MFDBA L ARICRE - AL i, BMEICIIEMIAE
0.5 ml, (100 pg inulin/ml), Blank ici2K 0.5 ml %
Ly, UTHERIC MY 2 o vEFRIMEE, REBIULE
o7

3) Para-aminohippuric acid (PAH) OER

Bratton-Marshall i & D 7545 - -0 % 0.20 m1 %

En, 10% 1y yn;v!ﬁ&ra.o ml 2mX, %5ic#
"k 6.8ml £fmz 24, 10 HRIKEL, =ET 3,000
rpm, 10 ARG L. B 2.0 ml &b, 0.1%
ERM®F b Y v A% 0.2 ml /04 720 0.1% R
F+ Y U AHERI3, sodium nitrite (48%, BIEI(L)
D50% K (BFR%EE) 0.2 mliIcKFKEMAZ TS
FE 10 ml gLt DAV (18R%E), H
B b)Y LEEEMA 2 LR, BHELTERT 15
AMKES, 0.5% A1y VBT YE= Y AWK
(ammonium sulfamate, ##%, AiESE) 0.2 ml £4n
AT 2~5 HMERKE®, $5ic0.1% BERA% (8
RALE) 0.2 ml 22T 10 HEEE K%, 555
nm TR AR A, '

Rit, 6 fRRURE 50 ul &1, BUK 150 ul £
Z, 10% +Y 7oK 0.6 ml, %8k 1.2 ml O
TMATEE 10 HkES, 0.1% GRS Y & 4
B 0.2 ml, 0.5%, 2r7 7 3 YRT Y E= % AEK
0.2 ml, 0.1% #m&K 0.2 ml OECHL, 555 nm
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Tt L 7o MIMNCIZ, PAH UBAGE4M (1.0
wg/ml) A MHILNIC N KT 40 {7 B (25 wg/ml)
U, 0 0.2 ml %&b, 10% Y 2ok 0.6m],
WK 1.2 ml £jnk, €hic 0.1% HiRmm+ by o
LA 0.2 ml, 0.5% A7 rIvMTVvEZYLMH
1 0.2 ml, 0.1% ML 0.2 ml DHITHNA TRE
X4/, Blank icid, HBK 14dmlicl0% bY2sm
B 0.6 ml &z, chic 0.1% MR+ by o
LIS & DMK ERBUCIZ o

4) Creatine DR

¥ ) YERfhic k2 Folin oJikictils, Techni-
con Auto-Analyzer €L HtteM L 7z0

5) Ns, K OR

JRFBYH: (Toshiba Beckman NF-IB) ic k h R
L7

5. JU75v2RK

MITMIR L © priming dose & LT inulin 40 mg/
kg (5% Mk 0.80 ml/kg) %EA4L, Bl& ke sus-
taining ¥ % infusion #¥7icth 3 ml/min/dog
(# 10 kg B. W.) 0#pr THEAL 7z, Sustaining 7% #
iciz, 10 w/v% mannitol-0.9% NaCl-0.12% inulin
(%% 1) %2\ 7 (mannitol 100 g, NaCl 9g ABA
Z VIKICBRHDOOEML, 5% inulin 7A¥ 24 ml £
ATRAAR%E1.0L LL1:), 6059-S i3, priming dose
EUT 1 mg/kg 2853 37:0ic 20% 6059-S ¥k
0.20 ml (40 mg) iz¥E¥ I o 3.80 ml £inx T 20 4%
FRU -8B (1% MEE, 10 mg/kg) £FEL, 0.1ml
/kg BIEL 1o BBENICImpMBEE S 1S 2 1obic, LI
DX Hic 6059-S infusion rate 2 ¥ E L1 T8 L,
0.5mg, 1,0 mg, 2,0 mg, 4.0 mg H LU 8.0 mg/kg
/hr LUt ZD7dic, BZiX 10 kg B.W. s
icid, BEA#E% 3.0 ml/min/10 kg &L T, £h#e
L 6059-S % 27.7 mg/L,55.5mg/L, 111 mg/L, 222
mg/L, 444 mg/LoOMBric &t infusion 7# (Pl 1L
ic 6059-S 20% M EEh€h 0.139ml, 0.278 ml,
0.555ml, 1.10 ml B8X U 2.22 ml ) ZHELT
At #z. Probenecid i3 30 mg/kg (6% ## 0.5 ml/
kg) ABERHEL 72, 6059-S % ALrEAMA AR
30 HEHS 5 HET2 3 @RERL, A2V Y) vE—
KEOREEHEL o T, BRRBEODRMEATR
mb&ERKL 720 ThSORER - R, 6059-S DKH

BT OWTEML 720 HRiIC Probenecid Z#5 L, 30
SMRICTIBRISERIR « RIMAFTIS » 720

6. Stop-flow RER
BisA# IR L » priming dose &L T sodium para-
aminohippurate 20 mg/kg (20% ¥%¥ 0.1 ml/kg) 5
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XU creatinine 100 mg/kg ##%:L, sustaining 4
#iciz, 15 w/v% mannitol-0.9% NaCl-0.26% crea-
tinine-0.1% PAH %f\>, 5 ml/min/10 kg DOMET
HEAL . 6059-S @ priming dose iz 10 mg/kg (20
% ¥ei 0.05 ml/kg), sustaining (% 5.0 mg/kg/hr
(20% ¥W 0.833 ml/L) TiFiLo7zo HEAPBMEK 1.5
Mk, REH¢ 3~5 mi/min i, 2IZRELES 3
SMWBT 2 ERRL, REHCIESIRIL T free-flow
20T 5 VREUEL 20 ROTHIKEE LIMKEFTR
&4, RtZmIEser, 1LmgFiz 6 SHTHEL,
WM 2Ry V7% 0.5 mlgoRY T2 LiHER
DY V7 5 — ICHMENC 30 AERML 7z BEKD 1 4
Blic inulin 500 mg/10 kg/10 ml % #EEL 720

7. BEMBEOMNE

FRAMAIC K 2 Bound/Free separation % 1771
foo BEEIITWEE T 4°C TIREFEL, DML o Visk-
ing tubing (Seamless cellulose tubing, H#% 6.4 m/
m) % 10 cm R Xicylh, FEKicK 10 2R L
TREMS /-t MRICIZEAHKENS 270 RICF 2

— &R S YT D, F 2 — 7RICEN (M)

% 1~2 ml AL, RYACy VBiICEy FL,

4°C, 1,000 G T# 20 S HEEL THAL I, CODR
nTES MBI LT, CoE (0,1 mD) %
i, TWURMIC 60 RY0EL TH S hicRABKc
SNTRETEEITE - 10 BEMARIZLN (M)

BLUBRKREDORED SRDT LS HEL T,

- 1 % B — iF MR I
BamMa®=100x =0 nw

1, 6059-S DMPHAEK

MuhTOHRE 6059-S Mz, WPkt < RERIKME S
IR W EICH T TEZLSBOICMOREUUBFLEL
LD THDTEML 120

15% mannitol-0.9% NaCl-6059-S G#d EAMD
(0.50 ml/min/kg, fad 6059-S 3 35 28 ug/ml Ha3f)
Mmooz 32~35%, Fi5 33% (Table 1) Th-
720 72, B2 ) T 5V AMEDIHOD 10% mannitol

Table 1 Plasma concentrations of total and unbound 6059-8* in
beagle dogs under constant intravenous infusion**

Infusion rate of 6059—S | Plasma concentration of 6059—S (ug/ml)
~DogNo.| - o/ke BW./hy) Total | Unbound | % Binding
# 7 5.0 28.1 18.8 331
# 8 5.0 228 15.6 31.6
#9 5.0 215 18.3 335
#10 5.0 338 221 34.6

* By ultra-filtration method

= A 15% mannitol-0.9% NaCl-6059—-S solution was infused iv. at

0.50 ml/min/kg B.W.

Table 2 Plasma concentrations of total and unbound 6059—S* in
beagle dogs under constant intravenous infusion**

Dog No. Infusion rate of 6059—S | Plasma concentration of 6059—-S (ug/ml)
(mg/kg B.W./hr) Total Unbound % Binding
‘ #11 8.0 20.3 12.3 39.4
#12 8.0 424 25.2 40.6

* By ultra-filtration method

** A 10% mannitol-0.12% inulin-0.9% NaCl-6059—S solution was infused iv.

at 0.30 ml/min/kg B.W,
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-0.12% inulin-0.9% NaCl-6059-S {EAMTIZ 40%
ORARTH -7 (Table 2), co, 6059-S D2
)75 VA RMPRAR 0% THEL .

2, 6059-S DA RICHIFIERIVUZIVRX
1) 6059-S @imrh2MeET RepA DTN R EW > TR
HEEI)TIVACTR L2 ORDA RY V)
J75vA CN LDl CT%"*! /Ciniz 0.650+0.025
(Table 3 ® 4 B 5 AilkD mean+S.E.) T&H -1,
2) 6059-S ombREARE 40% &L TR
B 6059-S MBEic, REREMAM (GFR, AR 7Y
75v2) A#3TEHL 2 6059-S @ ABRIK MHE
(ug/min) &, ERL A 6059-S DRKM (ug/min) &
OlE% 4 BADFEHE LT Fig. 2 IKRL 7, 6059-S
ORI, 12T OAKKRBRICHEL T EhtbHh
2. Table 3 T, 6059-S afurh:gM 6059-S #pETIK
DBt RE S > TRHLW2 ) T5/XClg & &
OBD4 XY Y2 )TV ACINEDRC B/ Civ it
1.084+0.041 (355 FAlkD meantS.E) TH -7,
3) Probenecid (30 mg/kg) i3, 6059-S DMHEtici2
LALESEEA 1 -7 (Table 4), 6059-S 8.0 mg/
kg/hr DFIEDBs, C'i®/ CiN i2 0.98+0.09 (4 Hd
mean+S.E) T $-7-d¢ Probenecid {fFEF Tid
1.14+0.10 THEDEZIZIID - o

3. 6059-S M RICF(3S Stop-flow pattern

ZhICORMT, Probenecid DR WAL T &,
Zolnd#s 6059-S 0B~ ) 75 v xpt GFR (4 X
JY2Y)T75YR) KEKTBZEREHN S, 6059-S

Fig. 2 Urinary excretion of 6059-S in beagle dogs
(n=4) average of 4 experiments
(dogl~dog 4)

Excretion of 6059-S (u#g/min)
g g g

8

1 2 5 10 20
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] Urinary excretion

%71 Glomerular filtration

B0 S OHHE & U TAMRAMBICE D 6DTHD D
C o E DL, B, KON TOMIER-
& DE¢ BT Stop-flow analysis £1j7L -7 K
B EMAID = —-H—& LTI, ELIRKIEMBICI
para-aminohippuric acid (PAH), ji{if /RN TFBAX
iciz Na, K 230520 720 Inulin (2IRFEMIRIMATICHL
HU, #ABRKRERD=—-H —icfi 1z, Creatinine %
Wiz L, U/Per (creatinine g : 1miE ML) %
SR, IRk IEM S U fzo Stop-flow pattern ikl
2D U/P (e iR dieit) % U/Pee TH-
foftt (U/P+U/Po;) TRELTH S (Fig. 3), HAN
72 Stop-flow pattern %%if7:28, Th SDIEMD S
A5 D, 6059-S iIciddEEOMAY -2 i3l ¥
-7 RBHOENLD T, THDD, EHIRMAEHA %S
<7 PAH ¥ — 7 #{iric § 6059-S DesEO L — 713
754, FTroMbiART Na olwhMRicd 6059-S Ok
EDOY -2 1o 2, Probenecid #HHET,
PAH @Y — 724k L7-45, 6059-S /¢4 — viCidey
EOER -7 03, COM, RpH 2 7.1~
7.5 ORICH - 10

H. % ”®

6059-S D4 RXickFBA4RYv2YT77R (CiN)
K 2¥2 Y 75 v Ak 0.65 T, T hid Cefazolin
(CEZ) MM 4 XiC k22 ) 75 V2% IKigiZE
#4260 THY, Cephalothin (CET)"~®, Cepha-
loridine (CER)!'®, Cefamandole (CMD)'" &5 X t¥ Ce-
falexin!® OWLVFh kb &L, 6059-S D ERE
40% &L TRWDI-¥e#E 6059-S O\ /Y TIFVR: A4
XY vsY)Y T353Rz 1.1 G, 7 Probenecid @
BRHIZEAL M1 CET Tid Z Diht probene-
cid TEBY T3, CER.Ti24 X TD Stop-flow ana-
lysis T EATRGERLIC ¥ -7 75, Probenecid
OEELTTNIUN®, CEZ {24 X TD Stop-flow
pattern T {im 72 [RMIE S 4 Wb STV 080,
#iixITH 2 Pipemidic acid’® TRHSN LI
PAH HDEP -3 738, Trho—Y20%Ht
TCHRROEA RS TONUMNAET S C &0H
SHhT 24P, #Z, Ampicillin (ABPC) Tik4 %
Zn Stop-flow analysis T NaHCOs ARTHBEIL /-
ABPC oiEhr#Bcor — 758, NHCl Afiick 3 IR
HTHET B CEHRENTNE,

WL TH, 6059-S ICD\T A4 RTCITE 14
EOERES T oKL, EARMETL TORUIZEN
CEAERRLTNEDY, Trhe—Y REHTTOSMH
IKDNTIR, SEBIEMZ 2 EHELBbNS.
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Fig. 3 Stop-flow pattern in dogs

6059-S was given at a priming dose of 10 mg/kg of body oo
weight followed by a sustaining dose of 5,0 mg/kg of Ry
body weight per hr.
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RENAL EXCRETION OF 6059-S, A NEW SEMISYNTHETIC OXACEPHEM
ANTIBIOTIC IN DOGS

MasuHISA NAKAMURA and ToMOj1 KAWABATA
Shionogi Research Laboratory, Shionogi & Co., Ltd.
Yoicur ABe
Department of Pharmacology, Osaka City University Medical School

Mechanism of renal excretion of 6059-S, a new semisynthetic beta-lactam antibiotic, was investigated in
beagle dogs using stop-flow and renal clearance methods.

In the stop-flow studies, 20 mg/kg BW of sodium p-aminohippurate and 100 mg/kg BW of creatinine
were injected as the priming dose into the brachiocephalic vein. As the sustaining dose, a solution contain-
ing 15% mannitol, 0.9% NaCl, 0.25% creatinine, and 0.1% PAH (p-aminohippuric acid) was injected at
the rate of 5 ml/min/10 kg BW. 6059-S was injected at a priming dose of 10 mg/kg BW followed by a
sustaining dose of 5.0 mg/kg BW/hr.

When the urinary output had stabilized at 3~5 ml/min about one hour after the start of infusion, urine
and blood samples were collected and free flow clearance was determined. After the left ureter was sub-
sequently clampled for six minutes, 0.5 ml of urine sample was collected into small wells on a polyacryl
block, consecutively for 30 tubes. Inulin (500 mg/10 kg BW/10 ml) was injected intravenously one minute
before releasing the clamp. After an interval of about 30 minutes, probenecid (30 mg/kg BW) was admin-
istered intravenously and an experiment similar to the one described above was repeated in order to ex-
amine the effect of probenecid on the stop-flow pattern.

In the renal clearance studies, a primary dose of 40 mg/kg of inulin was injected into the brachiocepha-
lic vein, followed by the infusion with an infusion pump of a solution containing 10 w/v % mannitol. 0.9%
NaCl and 0.12% inulin at the rate of 3 ml/min/dog (ca. 10 kg BW). 6059-S was infused at the rate of 0.5
mg/kg BW/hr. Urine samples were collected three times at a five minute interval after the start of the
infusion of 6059-S and the urine volume was determined. Blood samples were collected at the middle point
of each interval between urine sample collections. The same procedure was repeated for the 6059-S infu-
sion rates of 1.0, 2.0, 4.0 and 8.0 mg/kg BW/hr. Finally 30 mg/kg BW of probenecid was injected intra-
venously, followed by urine and blood sample collections similar to those described above. Concentrations
of 6059-S were determined by bioassay using E. coli 7437 as the test organisms.

In the stop-flow studies, no specific peak or trough was observed for 6059-S.

With the administration of probenecid, the peak of PAH disappeared whereas there was no significant
change in the pattern of 6059-S levels.

Glomerular filtration of 6059-S was calculated by multiplying the plasma concentration of free 6059-S
(which was obtained by assuming that the protein binding ratio of 6059-S in the beagle plasma was 40%)
with inulin clearance. The glomerular filtration of 6059-S thus calculated was nearly equal to the urinary
excretion of 6059-S actually determined at various plasma concentrations.

When 6059-S was infused at the rate of 8.0 mg/kg BW/hr, the ratio Crree somo-s/Cinutin was 0.98%
0.09. This ratio was 1.14£0.10 when probenecid was used and not significantly different from the value
without probenecid.

These findings suggested that the renal excretion of 6059-S took place mainly through glomerular filtra-
tion and there was only little tubular excretion.



