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Cephem ZAE O EMK 7432-S (Ceftibuten) d
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7432-S (ceftibuten) DM EHORLM £IFET 5 HET, 300, 1000, 3000 mg/kg/H%
Jel:SD#£5 v bz 1B 1[E, 35 AMEDRS L7, MAKE LT, cefaclor (CCL) 3000 mg/

kg/BEAVWTHBRRN L, UTORMEBL,

1. BEOCKEEWHILRICL 2MBOWEI*RERSLBICHEL TAH N1, CCLK5H
DREIBEDFEMNMHN S SNfc0STHBEMIRELT, BN LRIFTH 7,

2. RRETIRGBHFS2UTRERD & pH OETHA SN, MRKSTid 7432-S 1000 mg/
kg ULBEROBETRSY /A7 H, FY 7Y€ Y FABEET L, 3000 mg/kg 5HTHY Y
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NEEBOLEEHNEREEL SN,
ChoEELRREICLDEIEL 7,

3. EROBRYEIOI-EPOLBHRFZESLBICH o0, KB MR PR T A
BHoNEHMND - 7o BHME/LIR T432-S HEHEMBH TR IMOALTHD, kEKD
CCLEERTIIS L OBEECASNA I LA ORBRE EDBEBIIBASHTHM -1,

Utntsh, T432-S HEIcL O RB L #E(id CCL SRS bHBL TV,

REMBEROY > EFEICE RN TH 5EBOLERERGE, ARREHETF O 7432-S 0

BRI 300 mg/kg/H EHEEE Nz,
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Table 1. Subacute toxicity study of 7432-S in rats

Compound Dose No. of rats
(mg/kg/day) Male Female
" Control - 20 (i0) 20 (10)
‘{'743,2—3 300 10 10
7432-S 1000 10 10
7432-S 3000 20 (10) 20 (10)
Cefaclor 3000 20 (10) 20 (10

. () : No. of rats used for recovery study

Table 2. Test days and the number of animals examined

Acclimatization Treatment Recovery
period period period
i Item Males & females Males Females Males & females
" Auditory exam. -5 (all) 20 (all) 30 (all) 68 (all)
‘Ophthalmoscopy -2 (all) 33 (all) 34 (all) 85 (all)
Hematology 33 (10) 34 (10) 69 (all)
8¥ Urinalysis 29 (10) 30 (10) 68 (all)

' 'Bone fnérrow, blood

* "biochemistry, PT, 35 (10) 36 (10) 70 (all)
APTT, organ weight -

"F‘ n Biochemical analysis

35(8) . 36(8) 70 ( 8)
of liver

The day when dosing started was designated as Day 0.
() : Number of animals examined.

1BRIC lot No. 48801 (/11 : 838.7Tug/mg) H& 3. HERBLUREHE
Uot No.4X802 (/71ff : 885.3 pg/mg, 3 HREDA{# 7432-S 137 v P TOBRUBURAR" H LU FHRER
B #Bvi, REBRICHD, BEELLTSY DR S, ] S HDOPBIERDORBEATFHRIE 5 3000
(wiv) 75 €7 T Lifik (735 E7 TL%E: Lot No. mg/kg/BAHERAREE L, 2H 3 TR U A 1000 mg/
905 H5124, BAm{L¥, AMBETK : KEMEK) 2H kg/H, 300 mg/kg/ B%%H, BHABEE LTHRRE L.
Vo' 3000 mg/kg FiCid 25% (w/v) Bk 4 EIE  CCL 3, 4000 mg/kg/ B DBEHRETRHERFINS
¥ L1000 mg/kg, 300 mg/kg itk I h% Lok RTB2.E0D, T432-S oEREHEEE L < 3000
THBUGT, 8.33% (w/v) HLT2.5% (w/v) ¥i®  mg/kg/HERE L7,
BB L1, . BEERRE P COBRKERERTHAEORSEL
HEMEcefaclor (CCL) (X lot No. 204 GK4 A(H1. 7o 5B RI N & DMIET, lot No. 48801 Tid14.3
fii.: 097.0 ug/mg) Z A\, LB T 25% (w/v): ml/kg, lot No. 4X802 Gl 13.6 ml/kg, CCL 4 12.0
BRi e msER L7z, C ml/kg & L, XBEICI3 T432-S L RIB RO B4 1%
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Itk bRIML, HMBRYK ROEKK ~ESoEVR,
A7 b7 Yy ME FERMEAER (MCV), Eigk
MmE~N€7ot & (MCH), EHRMEANES Ot
v#E (MCHC) ULk 7I1EE, Coulter counter
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B (¥ POy b®, FLE) SERLE,

9) MmE/LEME
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Fo—Ji mxas). PYZYERYF (E-UV &)
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CAVEN S EAVE - aVE RS N i 1
(Pi, Yyv®Y7FUoRE), 8% (Fe, 72xa¥(1r
#) ©&# b, Technicon SMACH (C9100) ¥ R7 A
EDBELR. A/GHIZBRY VN IBEETVTIY
DM, SHREIZ XD R, S

10) FFAEMRMRMREY

L FRDMAEO—BERMLTF b o
L P-450%, T—AFFv =290 —BtFIA{LHE
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11) REERS JUREENRE

SEEMMICOWT, LRIEMEICE AR RN
o, BEXE CHERE - HERRCERELE
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Fig. 1. Body weight changes of rats administered
7432~S or cefaclor orally for 35 days.
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RE B, +2EB, =B, BB £ =528 K%
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YFRIMED— B EREEO—MERBL, 7
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BImR 4 L CRIAR B L7
XML L CEEOREE, £ HRE 7432-S

3000 mg/kg 5B H LU CCL B#E5#HIC>WTIT- 1
M, T432-S ERMEDOELM A ST -1t w, T432—
Sot, BERRBOLTIRRIARNELTSE - Ml
DHIZE LD, BREARE LEEBICKD, 7432-S
o, BERRBLOESRBORRLEBL,

5. BAtENFE
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TARHEOZORESE, FNMERNENEIAL
K¢ i3 COCHRAN-COX OB E, BH I N VBRI
STUDENT D t REICLDIT» 70 o

I % B

1. —RIReE

7432-S, CCL #5BICHBLT, BEOKELE
BRI & 3 & Bbh 3 MO R SIS ®RMERN
B od S, %520 HEEE D 7432-S 3000 mg/kg
$58 & CCL 5208 BEE O B R BB N &
BRTENERS N, @A, BSHCRENS S
NEDBT—RREEBIFTH - 720 T432-S 3000 mg/
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Fig. 2. Food consumption of rats administered
7432-S or cefaclor orally for 35 days.

kg B5HO 1 LSRRI L DR Lz idniz286
M1 HRMoBETHA K, ‘

KREICLD, RELIUEBOREIRL ICBRL,
PR3 2 MikiCIZEMR L 7o

2. EZE(L

T432-S # 58T, HRINEBLEFORENSS
h, BTi3 1000 mg/kg L EORERTU LAMRE
% FEZkEEFR L. CCLESEHTH, BTIEIHR
B4 Ol 2 hEMMLA SR, TR ISHBEE
b BEOEEMMINH NS Shie (Fig. 1)
®KEICLD, KERWThORE SMBEOMICES
Wite

3. iR

7432-5 3000 mg/kg 585 L O CCL 5 # i
HickELT, BENHICEEARS—BEICRD L
2, #5568k 10~15 BEE S 3 ICEEHDL
(Fig. 2)o

h¥Eickp, BERITRERSEICEELTHEML
7o

BEHR 2B ESHTRINGIC—BII ER LI,

7432-S 1000 mg/kg A LB 586 L CCL EHT
&, BEYPMRTELS IS > TET L, h¥Eickb,

TR ICEEDRRET LA, wFhofiid
wAeICHRBO@ICES W (Fig. 3).

4. BRREL S CRRE

VWTFhoRBEAIEEVWTH, RIEFSICXZRER
ZHonishar,

5. IMkEeRE

7432-S, CCLE5H L bR T EEBELL
-7 (Table 3),

6. BRRE

BEMME THRE Tl T E T 1288,
BEARETHRE CRREORERSH T M/E iR
BB L PPEMNM -7 (Table 4),

7. RR&E

BEHMEMORE T, TRERSHETRERDE
pH DETRI SN, RY /37 OMMAETIRES
548, T 7432-S 3000 mg/ke 58 & CCL &
S5#fica o, CCL #5HTR 7 LI —RBERE
AHEEFIcH S (Table 5). ‘

INoRELBVWTFR AL DEIEL..

8. MiKE{LFRE

BEMMATHRE T, 7432-S 1000 mg/keg AL
BEBROETRY V32 HE LY 7Y &Y FOBEET,
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Fig. 3. Food efficiency of rats administered
7432—S or cefaclor orally for 35 days.
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Table 4. Bone marrow examination of rats administered 7432—S or cefaclor orally for 35 days

Nucle-
ated
bone

Others (%)
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@
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H
2
<
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®
>
=

Erythrocytic series (%)

7432-S ® 5 v b HEAE I R

Mito-

karyo

Mega-

Mono- Lympho- Plasma Mast

Mature

——— Baso-

myelo

Meta-
cyte

chroma- chroma-

M/E
ratio

No
e
of marrow
rats cell

Dos:
(mg/kg)

Compound

Neutro- Eosino-

phil

y 1
cyte cyte cell cel oyte

phil

(x10°

phil

/mg)

Male rats at the end of treatment period

0.0 16.4 0.3 0.2 0.1 0.8 0.2 0.0
*1.0 0.0

0.0

0.0
*0.0

7.8 28.0 0.6 45.0 0.5 2.8 8.5 15.5 17.1 0.6
+0.17 0.7 *o.1 *0.1

0.6
0.0

36.9
11

2.218) .23

10

Control

*

0.5

+

+0.05

+0.07

300 10

7432-S

+0.04

2.18
+0.

10

1000

7432-S

21 8.2 15.9 16.6 0.6 0.1 0.1 17.4 0.3 0.3 0.1 0.5 0.1

0.4

28.7 0.4

7.2

36.9 0.5

*0.6

21
+0.04

2.15
+0.10

10

3000

7432-S

0.1

+

0.8
0.2

0.2
*0.1
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18.5 0.7 0.0
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0.4 46.7 0.4
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Male rats at the end of recovery period
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*
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1
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1.29 5.7
1

+0.05

1.90
+0.09
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7432-S

0.9 0.4
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0.4
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14.8°

6.6

0.6

46.6

05

g
2
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0.9
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+0.05

Female rats at the end of treatment period

16.6 0.4 02 0.0 0.9 0.0
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0.1
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0.5

33.9 0.5
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0.4
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+0.13

0.0
0.0
0.0
0.0

0.8 0.2

0.0

o~
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16.7 14
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0.4

1
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Table 7. Hepatic cytochrome P—450 content and drug—metabolizing enzyme activity
in rats administered 7432—S or cefaclor orally for 35 days

Male Female
Dose
Compound Cyt. Coumar.Coumar, Coumar. Cyt. Coumar. Coumar. Coumar.
(mg/kg) No.of Ab(")w‘ P-450 DMase DEase DPase o' “b(“' )w: P~450 DMase DEase DPase
e 8 (nmol/g) (unit/g) (unit/g) (unit/g) &) (nmol/g) (unit/g) (unit/g) (univ/g)
At the end of treatment period
Control = 8 15. 25&) 28.8 958.4 653 721 8 9.05 31,2 356 27.4 7.2
+0.46 1.3 4.2 x7.4 £11.2 +0,23 *1.1 *1.7 %11 £0.3
7432-S 300 8 15.53 28.7 69.3 T76.1 8.2 8 9.01 30.1 384 325 9.7
+0.74 *1.3 %28 *4.6 £ 8.7 +0.31 *1,2 +2.2 £29°+1
7432—-S 1000 8 14.54 20.7 68.0 735 84.8 8 8.8 30.5 42 7* 32.8. 8.0
+0.75  *1.2 *3.2 %58 £ 7.0 $0.37 $0.9 *1.8 *1.4 04
7432-S 3000 8 13.83 28.0 62.1 T76.1 88.6 8 8.87 21.7 42.4° 32 2 8.4
+0.53 *1.3 *2.2 %50 7.7 +0.20 *1.3 *2.6 *2.1°+0.6
CCL 3000 8 17.34 30.8 60.9 86.5° 109.8° 8  10.84"° 28.4 50.7"° 38.2"" 9.9"
+0.90 *1.1 *21 *4.4 £ 7.7 +0.14 *1.1 £2.1 *1.6 *0.4
At the end of recovery period
Control - 8 17.91 3.7 60.9 70.0 78.8 8 9.17 30.4 38.7 29.7 9.0
+1.17 *1.1 *3.7 *6.1 =*9.0 +0.37 *1.4 *1.2 *1.1.%0.6
7432—-S 3000 8 18.49 31,5 631 66.9 716 8 9.94 31.2 40.2 31.0 8.3
+0.39 *1.5 *2.6 3.3 %57 +0.31 *1.2 0.8 *0.6 *0.2
CCL 3000 8 19.55 31.2 68.3 74.9 81.9 8 9.7 3l.1 41.0 31.6 8.7
*+1.35 *2.4 %29 *6.0 9.2 +0.42 *1.0 *1.9 *1.4 *0.4

a):Mean+SE

Statistically significant against control : s ; p<0.05, s« ; p<0.01

coumar. DEase, coumar. DPase i 2B LR L,
# TiZ coumar. DMase fE# & ER L %,
ChoEERARICE D ZIZEIE L (Table 7)o

10. RERRL LVCHRFAR

B AT D EBOILRIRERSLFTICHEL T
Aoh, 7432-S #5813 1000 mg/kg UL LSBT
FEHTH 7o, 7432-S B EBTI2fc 1000 mg/kg B
EtEERTCLROBEERR/DAA S50, 300 mg/kg
BERTLZ OB D Hibht, 3000 mg/kg 5
BOETHE MBS LCHILROBEERRRDLLS S
ffco CCLERERHTH, LBLMBROBEERRRR LN
Mg B L TA o hS, R YIcBEEREMA
Aoht, CCLESHCRLCRROBRRD, B
DEREMHEED Shtc (Table 8, 9),

35 BMOKhERICL, EHIARBEREGHL LEE
BRSILRL TW o, T432-S #5800 | AITEEB, S
BRI TEHERFEN -, CCLESHB TR, 5B
BORBEOKEN S PIcdh oh, BicHED i HEK

sk,

11, FEMRENFH R

BEYMATHRESR T, NENON | HTEBS
B I I B ANTE % K 5 B %45 S h, CCL 5 8ol
1 Bl IS T AR & SREE B O S D MAHES
Nr. MBEEY o BRO®EDIC L 3ERH T432-S
3000 mg/kg 58 & CCLigEBIcHEL TH LN,
HEOHMmAEMES Fbdk 57, CCL HESHTRERK
BOTREEONE S FEEM LA 671 5 RATHHE
HE | CHRBIcS Sh (Fig. 4), #CEITHKE
DEEHMES hA (Table 10),

ESRBE TEREIF T3, SBEHICERERE -
7= MO HESRBEAS 7432-S 580 1 & CCL H#5#O
4Hlics on (Fig. 5), BT AMEs CCL #5850
ABlics o hi (Fig. 6)o

12. EWERMFE

FFlES & B E bRt T < T M - 1o
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Table 10. Main pathological findings of rats administered 7432—S or cefaclor orally for 35 days

End of treatment period

End of recovery period

Compound Control 7432-8 CCL  Control 7432-S CCL
ﬁfﬂi‘lings Dose (mg/kg/day) - 300 1000 3000 3000 - 3000 3000
Sex MF MF MF MF MF MF MF MF
No, of rats observed 1010 1010 1010 1010 1010 1010 10 9 10 10
Gross findings '
Caecum a) ‘ :
Enlargement with muddy contents 7°8 1010 10 100 10 10 3
Slight enlargement with normal contents ' ‘ 8 5 6 3
Edematous thickening of mucosa 3
Thymus
Atrophy 4 2 4 2 4 1010
Microscopic findings
. Caecum
xy:-Hemorrhagic necrosis of mucosa with 1 1 ¢
. hacerial gvergrowth
Submucosal edema 1 4 4
Thymus
Decrease of cortical lymphocyte 5 4 1 5 1010
Kidney
" Localized tubular dilatation 11
Adrenal
Hypertrophy of z. fascxculata cell 10
Lung
j:3tHemorrhagic change or pneumonia 2 2 21 1

SR RS
a): No.’gf rats w1t,h findings

i ILx . =B .

7432-8 300, 1000, 3000 mg/kg & ¥t - LTCCL
000mg/kg %5 v ™z 1 B 1[H, .35 BRMEORS LIgE
i&ﬁagﬁmﬁuxaﬁ%@wﬁwabnnmaf¢
BREBUIRLE LIS - 1o
RERSHOE IR A 1B 2 kEMMHS Sh i
¥, EREROBMSYICIZZE LD -1, HTIZT432-S
BENTOBEI MR LAS CTH-1 e 05, BB
EREMDL 2 L3I, EELOREIHBERLOE
G CCE BB TREICEN 120 RERSHT
REERAHBE LD B VICL LI D ST 7432-8

1000 mg/kg LI L EBOH TR Y V37 H, b
Y7y &Y FABREBTL, 3000 mg/kg E5HTHY
HAMET L. Chid CCLISBIcb ZiEHELA
RETHD, BEREOREFERICL2BAMNEREDOE
BLrhicksllt, RNNDETHEREEL SN S,
RRETIE, REBRVEpHOETHLURSY /32
DOHMAREEERICHE L TH oI RRIZYEHD
REBEBEEO ST 0, RBREDIIERE ORISR
ik 3y BNBEROBSREL O, REEDNRY
R BEDLRO—REEDLN S, R pH DETER
chifkitt S BikdH 2V Iz EORMMIC L B ERIFOH
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Fig. 4. Kidney : male rat given orally
3000 mg/kg/day of cefaclor for 35 days.
Tubular dilatation and tubules lined
by regenerated epithelium areobserved.
Slight inflammatory cell infiltration is
also seen.
H-E, x115

IO

Fig.5. Caecum  male rat provided for the
recovery study after the treatment
with 3000 mg/kg/day of cefaclor.
Hemorrhagic necrosis with bacterial

overgrowth in mucosa is seen.
H-E, x88

HHEBEOMEHPEELTWE LEbN 5, 7432-S
3000 mg/kg 58 & CCL 1 5HOM T, REEE
LI VTFUNBELER LA, BROBEMAGYH
BRETIE, T432-S OEEELRET SR 1,

REERELLE LTOBBLVRBOBEE ERFHDMN
AR A 1B L TA SN, DRI ISR (LIt
Whotoo BRIE BIROEME BIERRBOEEIIERS
BHZ ML RICKBEEELZ N, T432-S 58T
1 3000 mg/kg 58BN TH Y, CCL &5

Fig. 6. Caecum : female rat provided for the re-
covery study after the treatment with 3000
mg/kg/day of cefaclor.

Submucosal edema is observed.
H-E, x34

BIVBETH 7o EBTRISED HMESET 1
TR A SN BB - - A%, S ERTK T BRI
TIIMEEEE CCLBHSHD 1 AOATEHD, KEKD
CCLESBTIAS XY RBEHEENESL, BREREE
DHEMEITRETH 720 ELEY 7 DALZR
% —* 94 clindamycin 73 E DI EHIC L 2B FMHE
ROPFONTWASY, SEORRTIE, EBEICE]
NHESNIHFITH—RIKEPLEERREBICEE 2D
shiimh -1,
PDEnEsb, 7432-S 13 3000 mg/kg % 1 B 1 [@,
1 7 AMEES L THERBLHEHIRS S - 7A% 1000
mg/kg RSB TURBOSEERRDPE TIIMER
U0, MY R FOBERTAS SN Uk
FIR S8 - T EENIC A Sh 2 BIFOIEER
3, ARBEET TO 7432-S OB ER I3 300 mg/
kg BEHEE N,
(GABREMEHARS : 1984 &£ 10 H~1985 F 10 A)

V. # £33
FRBROFITICERIV 120 MHEE, BEF—
mERIL, FRAEk, BEER, A &S
¥ B IEERT. K2 A ERET 2EHT
HEHER ARERT, EABTOFRCEHRT .

X 3
1) XE, RE I, NISE. ElL # HE
#E G ZR M OEE L SHEK:
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ONE MONTH SUBACUTE TOXICITY STUDY OF 7432-8
(CEFTIBUTEN), AN ORAL CEPHEM ANTIBIOTIC, IN RATS

Fumitiko KoBayasi, Isao YAHARA, TosHIO YOSHIZAKI
and YOSHIHIRO MURAOKA
Shionogi Research Laboratories, Shionogi & Co., Ltd.
5 —12— 4, Sagisu, Fukushima—-ku, Osaka 553, Japan

A subacute toxicity study of 7432-S was conducted by oral administration to male and female
rats once daily for 35 days consecutively at the doses of 300, 1000 and 3000 mg/kg, and compared
with that of 3000 mg/kg of cefaclor (CCL). The following results were obtained. o

1) Slightly soft stools and abdominal enlargement. were observed in all the groups treated. A
slight suppression of body weight gain was noted in males of the CCL group, put no deaths
occurred in either group. Some animals showed sllght depressxon and blepharoptosw in the
7432-S 3000 mg/kg and CCL groups, but no other abnormal changes.

2) Decreased volume of urine and lowered pH level were observed in the urinalysis, decrease in
total protein and potassium in the plasma analysis of all the treatment groups, and lowered
triglyceride in the males of 7432—S groups.

3) Cecal dilation filled with a muddy residue was commonly observed in all. the treatment
groups at autopsy. Decreasing tendency or slight decrease in the weight of thymus, heart and
spleen were observed in the groups given 1000 mg/kg or more of 7432—S or CCL. However no
changes suggesting toxic effects of the compounds on the organs were found. Histological
findings of the CCL group suggested stress and slight renal disorders. Bleeding and necrosis
were observed in the cecal mucous layer with bacterial growth in a few animals of the treatment
groups including recovery test groups and the conirol group.

4) The above—mentioned changes disappeared when the drug was withdrawn for 35 days.

Various changes in the 7432—S groups were similar to and lighter than those of the CCL group
when similar dose levels were compared. Since most of changes except for cecal enlargement were
observed in the groups given 1000 mg/kg or more of 7432—S, the maximum no—effect dose of
7432—-S was estimated to be 300 mg/kg/day.



