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I. X M # R FhiTaenckEh, #b 30 Hkic CFT (107
1L hlE ug/ml)>CEX (68. 0 pg/ml)>T-2588 (50. 7 pg/mi)>

YA, Ty b, V4RIV X T-2588, CEX,
CCL, CFT %% ¥h 100, 100, 50, 25 mg/kg & 1 #Y
Flictom+lEY Fig.2 WRT, <V AT
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Fig.2 Serum levels of oral cephems in various animals
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T-2588 :amount as T-2525
Table 1 Pharmacokinetic parameters in animals
Cmax Tmax Tz AUC
Ani Antibioti
nimal | Antibiotic | o /mi) (hr) (h) | (ug+hr/mD)
T-2588 50.5 0.50 1.54 140
Mouse CEX 74.2 0.38 1.46 92
CCL 61.5 0.21 1.31 52
CFT 104.2 0.70 1.41 298
T-2588 4.8 0.68 7.83 380
Rat CEX 23.0 1.13 2.33 108
CCL 24.3 0.99 1.36 72
CFT 90.0 1.25 2.37 443
T-2588 8.0 1.06 2.18 22
CEX. 22.4 0.45 1.38 27
Rabbi
e e 2.6 0.52 0.69 28
CFT 12.5 0.16 0.90 18
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%R L, T-2588 (40.7 pg/ml) 2 CFT (90.0 ug/ml)
X D {EWMBEETH - f=pt, CCL (24,2 ug/ml), CEX (24.8
pg/ml) IHAEHFRPC #B L, 6N ST
3 23.0 pug/ml R X i, V¥ CiaBmiRE Rz C
CL »il b # ¢, &\T CEX, CFT, T-2588 D TH
ote LinLipdit T-2588 2<% R, J 5 b L,
RBEAC PRI B LT, 12Tk T-
2588 i o> I HENELS HB L, TOBRRGMER
0.68 pug/ml T -0

BohtclhREORM (1 A ERC) X1HBdWiX
2-a VA=AV FEFATRITLICK R Y Tablel 2
o T-2588 D AEMHFERNFMIZF » + (7.83hr) T
BAES KWTYHF (2.18hr), =% & (1.54hr) ¢
»b, wTFhoBBPiek  THHBERCHEXED -
foo ¥1o7 YR, T4 bitkiF B T-2588 o AUC i3
CEX, CCL RHE~EEZR LI

2. BRINERAL

5 b4 1"0+:*!u| guu @u- *M@&W&VU""
TEfEM L, T-2688, CEX ¥ th¥h 7.5mg AL

Table 2 Absorption site for T-2588 and CEX in rat intestine

Drug Site Urinary excretion(%)
Duodenum 3.31£0.3
Jejunum 2.3%£0.6
T-2588
Ileum 1.2+0.2
Colon-rectum 0.2+0.1
Duodenum 32.0£1.6
Jejunum 48.5+2.4
CEX
Heum 26.8+3.6
‘Colon-rectum 1.940.3

Each value represents the urinary excretion within 5 hr
after injection (7.5mg/rat) of T-2588 and CEX to each
loop of rat intestine. (n=5-6)

Fig. 3 Tissue distribution of T-2588, CEX and CCL after oral
administration of 100 mg/kg to mice
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T-2588 :amount as T-2525
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SR ¥ CORPEHERLIUE L1 (Table2), T-2588
iR (3.3%) HBLM<, K\ TwE (2.3%),
B (1.2%), KXW 0.2%) OMEMETRL, WET

X 51z T-2588 DME % CEX, CCL L ~EMTH -
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0.14 ThHhH, =Y ACHE~NEMTH >l

HEBTTHER > TRIRMET T3 HEARR LRI, 4, Repge ©lm
CEX Tix2uh (48.5%) H»BLBL, ®kWTH+=ikp YR, Sy b, UHFEIVAI R T-2588, T-

-(32.0%), Bk (26.8%) T, KW (1.9%) it T-2588
& FRMENE %R Lo '
3. HMRPIMEE
*YAKIVTF y» b iz T-2588, CEX, CCL m4% 100
mglkg ¥EEOHE Ui & & 0XEMAME L RE L1z
Fig.3 Rt X5, =7 2Tk T-2588 (3 4EMicT
HD i LILEERORE\ MBE 2B Lo I BEBRPY
CWMBEVIETRR & R LB R Lico. & ORI D 2 B
¥ Commity CEX, CCL X}tK+5 &, T-2588 T
i% 0.27~0.33, CEX Tiz 0.24~0.29, CCL T/ 0.36
~0.63 THH, MmMHicis\ T T-2588 % CEX & X2
EERZBRIED 2T —H T » b T2 Fig. 4 ©RT

2525 (1 2 %K <), CEX, CCL, CFT ¥ %¥h-Eh 100,
100, 50, 25mg/kg EAWE LI L&D RPHBRY
Table3 iz 73, T-2588 Tix =¥ R 0 33.2% (0~6
hr) 2L AE L, KWTOHFD 20.6% (0~24br), 5
v D 17.7% (0~24hr) THH, 1 2% 4.2% (0~
24 hr) TRLE -1z, T-2588 ORLESHTHSD T-
2525 CiX=vATC50%, 5y +T 1L3%, vHET
3.5% Thh, =RATFr{tick »T T-2588 1+ &,
9 b, vH¥CThENnG. 61K, 13.61, S5.950R
ikt E oML A b, o B CEX, CCL,
CFT i T-2588 it~ h & MV HFER AR L7,
5. REHFEEt

Fig. 4 Tissue distribution of T-2588, CEX and CCL after oral
administration of 100 mg/kg to rats
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;. 'Table 3 Urinary excretion of T-2588, T-2525, CEX, CCL and CFT in various animals

NN Dose . Urinary excretion (%) |
Animal N
(me/kg) | T-2588 T-2525 CEX | cCL CFT

Mouse® 100 33.2+2.3 | 5.0%1.0 | 79.8%3.8 | 50.5+ 5.5 | 51.8+2.6
(0-6hr.) ». ,
Rat* 100 17.742.5 | 1.340.1 | 59.5+3.7 | 64.8+11.2 | 35.5+3.2
(0-24hr.)
Rabbit™* 50 20.6£3.0 | 3.5£1.7 | 72.7£3.5 | 25.8+ 1.5 | 44.0£9.5
(0-24 hr.) ~ :

 Beagle dog™* 25 4.241.3 43.3+2.9 | 14.5(n=2) | 33.3+3.0
(0-24 hr.) ,

0.5% CMC-suspension

* ! Non-fasting, *

* ! Fasting, n=3-5

T-2588 : amount as T-2525

N.T. : Not tested

Table 4 Biliary excretion of oral cephems in rats

Drug Biliary excretion (%)
(0-24 hr.)

T-2588 0.35+0.1

CEX 2.9 £1.3

CCL 6.1 £2.0

CFT 20.5 +2.3

T-2588 : amount as T-2525

Non-fasting, n=3-5

5y bz T-2588, CEX, CCL, CFT 0% 100 mg/kg
EOFE Lok 20 BH R Y Table4 2R3,
T-2588 % 24 Bl % Tic 0.35% 2BElE X h, Foffi
Rep kD 1/50 TH -1, —F CEX, CCL, CFT
ERER 2.9%, 6.1%, 20.5% Tk b, T-2588 ikt
N EEER AR Lo

6. Ao

5 7, 9K IV 1l BKDF » biz T-2588 100 mg/kg
ZEAREL, MPRELROVC RbSERy JEL
1o Fig.5 WiRT & 5 B O/ WHAR IR E
¥RL, BROMINC & big- TEL L3RR AR
Too 24 FEME CORTHMRIZ S AT 19.4%, 7H
T 13.9%, 9T 12.0%, 11 HKT 9.4% TH
b, MARE & FFERK O WHHREELYR L.

Fig.5 Serum levels and urinary excretion of T-2588 after oral administration of
100 mg/kg to various aged rats (n=3—4, non-fasting)
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7. AR¥OKE
HERSIVIEHERTO=Y R, 4 b, w4+ T-
2588 ¥ £h£h 100, 100, 50 mg/kg BOFLE Lics &
D MAWREE s b U RpEEER % JIE L1, Fig. 6 IR
Tk, LWThoBgiciswTh RO KEL XD
h, JEEAR GRER) oFbrim\MhRELSURR
*ﬁﬁﬂt*’kiﬁ Lf:o

8. Ak s

5y biz T-2588 50 mg/kg % 1 B 2@ AL
Lick ZoHER XV 13 @O mPRE, R4bk
MR B VI EMAIRE X RE Lico TOfERY Fig. 7

36 X7 Table5 iR+, MEREH L 13 BIRFRHOM
¢umnavmm*&mwmuwfntaﬁu»ah&
Prote, Effb 1, 4BMKICHE LISERAREC
T T b MERLRE 13 BREHFOMICIZXE
Zohd, BREREDHhich -1

9. JFREMEFOTIN - Pl

PUs{ R ¥ s LU D-#F 7 b4 v TIER LICHM
™7, hic T-2588 50mg/kg ¥BOKS LicLEom
RREVTH L IERE L BRBD ORI -1, ¥
RehsbRIc b 3B bhieh - e (Fig.8,9),

10. T-2525 MERSRHORIN - Bl

Fig.6 Serum levels and urinary excretion of T-2588 in fasting and non-fasting animals

Mouse, 100mg/kg

Rat, 100mg/kg
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Fig.7 Serum levels and urinary excretion after multiple oral administration
of T-2588 to rats (50 mg/kgx2/day, n=4, non-fasting)
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T-2588 :amount as T-2525
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Table 5 Tissue distribution after multiple oral administration of T-2588 to rats
(50mg/kg X 2/day, n=3, non-fasting)
1hr 4 hr
1st 13th 1st 13th
Serum 28.2+ 3.1 27.8%3.1 11.443.7 12.5+1.0
Heart 2.3+ 0.2 1.7£0.04 1.610.5 1.4£0.2
Lung 4.7 2.1 4.0%£0.5 2.410.6 2.2+0.3
Liver 5.2+ 0.5 3.310.2 2.1+0.5 1.9+0.3
Kidney 39.2+11.4 18.71+0.6 10.0+4.1 8.5+3.0
Spleen 2.2+ 0.2 1.8+0.05 1.4+0.4 1.310.3
Small intestine 58.0+ 9.9 39.71+2.6 11.4+1.1 8.3+0.7
T-2588 : amount as T-2525 ug/ml or g
Fig.8 Serum levels and urinary excretion of T-2588 after oral administration
of 50 mg/kg to CCl,-treated and normal rats
Serum level Urinary excretion (0-24hr.)
o CCls-treated rat(n=5) I
o Normal rat(n=5) [
201 20+ J
_ : ||l
E 5
%0 °
3 :
i d
5
£ 100 £ 10
3 5
Normal CCls-treated
rat rat
(n=5) (n=5)
Laboratory findings
s-GOT(U) s-GPT(U) | Total bilirubin(mg/dl)
CCli-treated rat(n=5)| 796+ 281 268+ 127 0.38+0.06
Normal rat (n=3) 91.7+8.4 27.7+£0.3 0.2+0.00
TUA, Ty PRIV VX T-2525 # Thith o
100, 100, 50mg/kg HHEHL LicL ¥ oMmPRE LD 1. RepiEHGoKRE
Wz [Rep - B EEEEKR % JIE L #- (Fig. 10, Table T-2588 ERFHEHKD<Y R, Ty b, UHF, (3

6)o MFBRECOWTREEREIRLDH, 75 bk
LERHEHCHBL, KWTYH¥, =7 ADIETH
21 FRepBElERIZ~Y 2T 61.5% (0~6hr), 5, b
T 67.1% (0~24hr), v+*T93.5% (0~24hr), JH
ettt 5 » b T 19.7% (0~24hr), ¥+ ¥ T
1.0% (0~24hr) THh b, T-2525 (3RepHEHR CH -

BIVE FOREAGAI A -+ 757 4 —%fTh-
72 Fig. 11 R X 5w TFhoRs» b T-2525 L)
A DOTEEEDE IR S hich - 1,

12. MmMEEAKER

BitEmTh s T-2525 O{£@EHWE L Ve r MEE
BEDEARELYRE LIKER, 1 XTi25.7% THo1e
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Fig.9 Serum levels and urinary excretion of T-2588 after oral administration
of 50 mg/kg to D-galactosamine-treated and normal rats

Serum level

Serum level(zg/ml)
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Laboratory findings

6 Normal D galactosamine-
rat treated rat
(n=5) (n=5)

s-GOT(U) s-GPT(U) |Total bilirubin (mg/dl)
D-galactosamine -treated
rat (n=6 607 + 121 217+56.9 3.4+ 1.4
Normal rat (n=4) 82.5+3.3 21+1.1 0.23+0.03

Fig. 10 Serum levels of T-2525 after i.v. admin-
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360

2, o Tk 79.9~97.5% ThHoto, b FmMEEK
BT o562 74.6% THH, RICHE~NEEY
< L1 (Table 7).
I11. * -3

HE, BYSEOSR b0 o Rt &bl
W, HIEARZ PANKL, @OGCHEERYETS B
77 2 LFHBARIhTVBY, chbi wFhi s
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Table 6 Urinary and biliary cxcretion of T 2525 after i.v. administration
to mice, rats and rabbits

Animal Dose (mg/kg) Urinary excretion (%) Biliary excretion (“y)
Mouse
100 61.5%2. T.
(0-6 hr.) ! 3 N
Rat
.113.8 .714.0
(0-24hr.) 100 67.1+3 19.714
Rabbit
0 .510. .04£0.
(0-24 hr.) 5 93.5%+0.3 1.0£0.3
N.T. : Not tested., Non-fasting, n=45
Table 7 Extent of binding to serum protein
Animal
Drug Human Monkey Dog Rabbit Rat Mouse
T-2525 74.6% 79.9% 5.7% 97.5% 96.1% 82.0%
CEX 5.5 6.1 1.7 14.3 6.2 1.7
CCL 20.7 11.3 13.0 15.7 19.9 14.7
CFT 56.4 46.4 28.3 70.7 82.1 64.3
Method : Centrifugal ultrafiltration
Drug concentration : 25 ug/ml
BREBTTHLDOLETHRENS,

Fig. 11 Bioautogram of urine after oral
administration of T-2588

*=Front

ﬁ *+=QOrigin
T-2525 Human Dog Rabbit Rat Mouse

Urine (dose) : Human (100 mg/body), Dog (25 mg/kg)
Rabbit (50 mg/kg), Rat (100 mg/kg)
Mouse (100 mg/kg)

TLC plate : Silicagel

Solvent : n-C,H;OH : CH,COOH : H:O (5:1:2)

Test strain : K., pneumoniae ATCC 10031

YA FN = AT THS pivampicillin (PVPC) # s
TR A » = Xawtkzt L, EnfsEShic PVPC
SFEREREOEFMACAD, £ THEERNILT A
75— "Ik » CTIMKEY 513, ABPC &g T—kf
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LML LTV 5, T-2588 b At 0¥ ¥ EXMRICA
b, A TTRPhANMRE 5 ) T-2525 & LT

RCBEC it 2 T-2588 0 BIVEAL Y HRB 7o
in sute Z:C7 » F O+15B, =B B KB —
TERERL, FOL—7hbLRIRS iR RpotR
THIE Lo £ OSSR T-2588 i3+ 15 ¥ L UZRIBD
Wb LN ERTEL LTRRERE LD EELLR
foo L LIgdiHXHRD CEX Etig+iuy, &4 —7
2B DRILA L WEME %R L1z —RICEF S HLE
NHEBRIRIN B DML BT BRIV EBEET
BB ENE, FFOEGERD—IT CEX KENE
BENE D Z ENnEL DRI,

T-2588 <% A, Sy b, vHFIEELLEE,
W Hi R BT e AR AR L, Al H AR
ENCHER Lichs, 1 2 T TEV FRET H-
oo COEVEBIZDOWTRAHTH S, &2 HTRIN
CR LIETRED FHILL 221D EHTHLATE
n, EEFIBARCIENMPREIE S IAEAND
Bpe0, T-2588 DBA, YICEEHOH NP BER
B, RebBEER LN Ui, TOEMILE MIZIWT
LEBDLRTV A0, ARFC L ZRINKELOERE L
CTHBE, ToHbEE, BHR fRYoREEEERE
NEZ LR, bt OBERWICE > TR TH
BB ESE@ - < WBRT B, BE L OEMIER
NESHIBIRAEES EELDRTVW S, HiffcEL
The FOBELABEELTVEY, SHI LR
BETHLEIATH S,
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Fig. 12 Chemical structure of T-2588 A and
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PHARMACOKINETICS OF T-2588, A NEW ORAL CEPHEM
ANTIBIOTIC, IN EXPERIMENTAL ANIMALS

Isamu Saikawa, Takasui Yasuba, Yasuo WATANABE, SHiNzaBurou MiINaMI,
REeiko TaxaHasur and HirosHr Sapaki
Research Laboratory, Toyama Chemical Co., Ltd.

The pharmacokinetics of T-2588, the pivaloyloxymethyl ester of (+)-(6 R, 7 R)-7-[(Z)-2-(2-amino-
4-thiazolyl)-2-methoxyiminoacetamido]-8-[(5-methyl-2 H-tetrazol-2-yl) methyl]-8-oxo-5-thia-1-aza-
bicyclo [4. 2. 0] oct-2-ene-2-carboxylic acid (T-2525), were studied in experimental animals. The
results were as follows :

1. T-2588 showed the favorable serum levels and the slow elimination from the serum in each
species of animal except dogs.

2. T-2588 was well distributed to all tissues measured in mice and rats.

3. Urinary excretion of T-2588 was the highest in mice (33.2%), followed by rabbits (20.6%),
rats (17.7%) and dogs (4.2%). Biliary excretion in rats was about 1/50 of the urinary excretion.

4. When T-2588 was administered to animals in the nonfasting state, the serum levels and urinary
excretion were greater than those in the fasting state.

- 5., In rats, administered with 50 mg/kg of T-2588 twice a day for thirteen doses, there was no
signiﬁcant difference in the serum levels and urinary excretion between first and thirteen doses,
showing no accumulation of T-2588.

6. The serum levels and urinary excretion of T-2588 in rats with dysfunction liver induced
by CCl, or D-galactosamine were similar to those of normal rats.

7. To determine the active substance, urine of animals and human orally administered with T-
2588 were examined by the bioautographic method. Only T-2525 was detected in all urine samples.



