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Potassium clavulanate (CVA-K) (20, 40, 80, 150 mg/kg) ¥ X ©¢ BRL 28500 (160, 320,
800, 1,600 mg/kg) ¥ — 7 A RITHIT 5 5 BRIBIRAKZ S BESHEERRS LU 5 BEEERR
ER LI

FECHE CVA-K 150 mg/kg B E5FEDORE 2 Gl 1 PlicRohis,

—RRBEE R\ Tix, CVA-K 80mg/kg LA EOHBEHETEB R XOMEORK, 150 mg/ke
BEBTEEE, BEREX EE, FER), BEERLY, SOLERCATIBREORHNR
bhiz, i, BRL28500 800 mg/kg LI EDHEH CHE R XU MEORAR, BH, W, 1,600
me/kg ®EH TECHARE, FALE, FERIBRLhIS,

MEFHIRE T, CVA-K 80mg/kg LI EDHEEFHETHROERE, ~~r27 Yy bRIV~ES
= € oA, 150 mg/kg #5F THEKRMERES X UCAMEKR oMM D bhi, *7, BRL
28500 320 mg/kg LI ED#HEH T APTT DER, 1,600mg/kg THRIMERE, ~~<b 27V bkk
UnEe7e € vORAHBEDLIRI, MEFEALEANKRE T, CVA-K 80mg/kg LI EORERT
ALP X0 I rEevD R, 150mg/kg #E5H T BUN KXV 72v75F=vD LBEENRE

Sk, BRL 28500 # 58 TR RE D bhieh -1,

RE¥MHE Tz, CVA-K 80mg/kg L LD 5B CIFERMM: X OFFAIKEA PAS Bty
BofRE LB, 150mg/kg HEHF TEEEMMBS IOFATLEOBTES (BEH) »EOLIhI,
% 7, BRL 28500 1,600 mg/kg #55F CHEEMINE X OCREFLOBHENR LI,

LROFMRERS IVEL T BEET, HEWEES 5 IREHRATRCERE2RL

126

LRSS, ARBOBAEPEEIr CVA-K Ti 40 mg/kg/H, BRL 28500 ¢ 160 mg/

kg/B LHEEI NI,

BRL 28500 i, [-lactamase [BEEE B * H T %
clavulanic acid (CVA) o # v watg (CVA-K) ¢
ticarcillin (TIPC) »###MERE L LT 1:15 KA
LciENETH 5,

4MmE, %61z CVA-K % Xt BRL 28500 % -
T, BENBEER LB 2 TS5 BHIESREBHERRY
ERLIDOT, FOERCHOWTHET S,

I. RBEHEGLITESE
1. #ifk
CVA-K ¥ X 0¢ BRL 28500 & 4 iz#¥ 53 &A% 4 ml/kg

Cis% &5 CESHREERER Y BV CARAR L,
2. FRABYS XIORE &M
(BOFEARZETEES Lic T~8» Al — 7/ 1VR

Hipe% 60 BH (fFHERE 6.9~10.4 kg, f 7.0~10.6kg)

?ﬁﬁﬁ L'f:o
By RERER 23+2°C, HAHBE 55+10% 0

FEF CHEF Yy — o wRE L, BREGK VE-10 (BE~Xy

F7 - FER) Z1BHbIcb 350g L, Kk KEEK

BEEGEHFK) TEHERI 2,

PRBREREL S, HBEYmL Cs5HL L, &8
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HHEFREh 6 3 (BERBRAHEME 2HYEL) &L
1o

3. ®EHE

BEGRARAR LR AR ARSI R BIRAA 7
mljmin. OHJEEE T, 18 1[E 5 BEBEL TT -7
HBHCIIEHAEBEAER 4ml/kg HRERCE & L
foo Ei, REMARIZ 5B E Lico

4, HERORE

BREBRIECKREINCAERERBR Y S E 1T,
CVA-K TRBEMZE L FEIhS B & L T 150 mg/
kg, BRL 28500 Ti3E etk 5 rlfE/c® & LT 1, 600 mg/
kg ¥ThZThEEREE L, UTo#HE5EEIL CVA-
K oW Tk 80, 40 35 X T¥ 20 mg/kg %, BRL 28500
DT 800, 320 35 X 0f 160 mg/kg HEBE Lico 7o
B, BRERIETEBBEERERE Lic,

5. BREEBERIUBRAESE

BEI—MEBREZBELINOVTIT- 10

(1) —iiRe, #E, BFEES IVCEKE

—BREBOBRER JCEAROJEXEH, #HES X
CEAKEOREILE 1 BT - o,

(2) BHENRE

BEBAMAT, HESBEBER IUKRESBRCAY 5 b
FYIBIVREY A SEAVWTEZE LT,

(3) LEBX

BEFMATR LSS BRI & R HEMIRERS3
B, RESBRECEHBEHELN IR 2 HEOWT, LB
FEAGWT A-B UBFER LU A-B HEBEFE(
EREELE Lo

(4) RiexE

RERIGE, #52, 5BERIOKES BRI,
BT pH, G, ¥, B, v+ vk CUALE Y, ¥
REY =7y, KBRS IUCRLESRE L, 21,
24 BIERR CRAOKRER LORE, Na, K 51
Cl %JE Ltz

(5) MEFHtkzE

REFMAT2E, H#52, 5885 X0ESBHIC
EDTA MEBMB >\ T RMERE, EmMERE ~=
7Yy b, ~NESRE Y, MUMEE, T AMEBRER
MCV), EHkmEk~< 7= v (MCH) # X0
RO~ E 7 7 ¢ V@ E (MCHC) %HIE Lizo X bic
KEMBKEE S X OBRORBABRE Lo E12, 72>
BF b0y ABMEIT D\ T, TR bey e R
PT) BIVERT > b m v £ 7 5 2 F B 19
(APTT) ®JIFE Lico

(6) MmiBHsamzE

(5) LABADImE ST GOT, GPT, 71 y

Z7+A7 72—+ (ALP), J V7 F v 7 +R7 4FF
—+ (CPK), v r¥y, BEH, 7AT v, Al
G, #=2vAFm—n, Y Z7YxY ¥, M8, BUN,
7v7F=v, REE, EHEY v, Ca, Na, K, Clis kOt
EAPBERPE L,

(7) BB IVBEER

FECHIRRE, £FEOIREHE S 5\ LR
RTHORH (24 BRGEAE) Ty b ALz —LF
MY AREBET THRUMEBKIE, s EE LIRS
ZxfTv, B TEG, BETE PRE OE R
i, FEBE BV, EEE PR BEDE RS, ACiE 5
HEEk, BRBEIVCTFEOERYHE L, XbIT, =
NODBREORECHTIHENERLEH L, ¥,
HIRE B OB AR A RE L,

(8) FEAKFHRE

EEVHE LcBECL, T, SLEAHE BHE
5E, KEZ, ERME & RE B, T4EB Z=
W, B, &8, #85., BB, B2 BB, KBIR, B
ML Y v <85, BTV v-<f, KEBNEY, T8 EF
G5, #ETR) 3 XOFIRY 10% bk~
VVEEL, S 5IEAEYSTRRY Boun BEE L
®, BECRCTRZhGIR 28 L H-E %8888, *
NENKFBEBRET THE L, FEs JUBE oW
TixFhe PAS s, Oil Red O e { ML, Rk
BT L1,

(9) ETEMEKRE

CVA-K, BRL28500 &%, xiBas IU0BREAER
DHEMER 2 B\ TR SR T %3 X OREERIMK
THRICHES XOBHOBTFEMBREYT -1

10) #EtaE

RILE S X O —AEIREET Grade D4EVIEH oW T
1X Fisuer 8RZE, FTOfDOEBIZO\WTiL PirtMan BE
ZfTo1o EHICHEMBIM OBTE & LT JONCKHEERE
DHERER LT,

II. £ B #& £

1 —fiReE

CVA-K T, 150 mg/kg ¥ 5-BEHE 1 Flpsk 55 H
HIZETL, 11 HECX ABE2HAORTAER L
7o ThOLDRTEATIIIRCKES ¥ TIIERNE, B
KB, K BECEBNRESNI, £EFTEERR
150 mg/kg # 58 TR EAMBTLICRKE 5 X OB D R
7, B, Hm¥ICTEREKL B WE S8 8ZE
Iht,

BRL 28500 T!%, ZECHIZR ST, Fic 1,600 mg/
kg BER T EHM A7 ) B S L0 B0 &
7, BIRD A, RT¥CIEM, ERE BEA RS, #
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FioilE, BEMLOEENR ORI,

PREE#ARISL, B BRL 28500 o 1,600 mg/kg #
SR TREFPMNOERENS 2 HE BEIhic i3 » 13,
CVA-K, BRL 28500 #5 8L bicEBL R bhich -
o

2. thE (Fig.1~4)

CVA-K i, 150 mg/kg 5B DOEFHIOH CREE
GERAEE 1BRCRD bR, 0% ooming
HEETH » o ABEOHETS BT LTRIE
r‘ﬁlﬁiﬁ 5}1720

BRL 28500 Ti3, 1,600 mg/kg ¥ 58 CIREAERL
PRE2BE E TEDLRIH, FTOREEREAEYRL
7o

RFEHIRI1x. CVA-K, BRL 28500 #5.8% & & 12 IK3E

B L,

3. EfEE

CVA-K i1, 150 mg/kg H5HDEFOITEER
BA»EE 2 BE * CHCHETRBDONEN, 20
BEEEA YR Li, BEFITIE, BEEOR Iy
AREENHETHEE 2B B, 26 T5HBENLL
ThHETHE TRORI

BRL 28500 T3, 1,600 mg/kg 5B DM 1 flick
DEBEFRAHHEE 3 HEH E TRLAERIIZLHES
}gﬁ?{l:\' L‘f:o

Rz CVA-K, BRL 28500 58 & iz 4f
FTEEH LIS,

4. \|KE

CVA-K, BRL28500 #5653 L b kb sopg,

Fig.1 5-week intravenous subacute toxicity study followed by
5-week recovery test on CVA-K in beagles
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Fig.2 5-week intravenous subacute toxicity study followed by
5-week recovery test on CVA-K in beagles
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Fig.3 5-week intravenous subacute toxicity study followed by
5-week recovery test on BRL 28500 in beagles
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Fig. 4 5-week intravenous subacute toxicity study followed by
5-week recovery test onYBRL 28500 inYbeagles
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BbhBEIED bR -t
5. BREFHRE, LERKIVCRERE
WThoREIZETH CVA-K, BRL 28500 £} &2t
&b, REBRSOBELELRATILIZRE b Ak 2o
o

6. M¥HEAIRAE (Table 1,2)

CVA-K T3, 150 mg/kg #5-BE DM CHRIDEKE, ~
T2V 9 PRIVNESREVOBRERLE IO A
LOBAH 5 7e & Bbh 5 RnBRFEERO RELS
HEE2BAN L, WAMBKS XU ENRKOEER
MAEL 5 BE BB SRt 80mg/kg LLEDHETS
HRIERRCRBERIEZD bRt Bd TBRETH -
7o

BRL 28500 —Ti%, 1,600 mg/kg #¥5BE DMt THRMER

B, ~=r270y b IO~ES v CVDRERYHE
52 BE»RDONIC, RAERIEFHOMTLED S
MBSO TEE TH- o T Offl, 320mg/kg U Eo
BEHOMEM T APTT 0BEERI &S 2 BEED
bhtehs, 5BEBWRIZERE L,

RIEHRR TR IZI3, CVA-K, BRL 28500 #5.3% L
b, WEHARFCERD bhICELIEE ¥ X EE RS
IR Lf:o

7. MEECFHRE (Table 3,4)

CVA-K T3, 80mg/kg LI EDH & Bo i # T,
ALP 0k, BV v oRELR, KOBRERD
PRE2EEMD, HHVISBEECR D bty #
72, GOT %XV GPT WEE LR %R LicfihitkE X
hico 150 mglkg B SBEDHEME T, s DL {LDiz
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M, VT F=v, EavATFa—n, FYSYxY
FRIVCERBOBELR, 7471 vkIWX AIG OB
ERY, 7A7 3 vABEORIER, a«r7eT Y vHE
DEIERL, ¥7o, RABEOHETBUN 0BE LF
S 2BAPLRDONI, UEDEIIVTHhLEES
BB 55\ RIEMBA T B @ ¥ 2 REEE &
LT,

BRL 28500 #: 58 Tix, EiT 1,600 mg/kg %5 BT
fRER, BaIVvATFe—L, REE EY v, Ca il
DEBCEELEGHHRD DI, REHHEK TEITIT
LERtal T (AS 72N % (A NS i

8 #H #&

CVA-K T, I TEREEMA, £ TIEWOR
&, MIRORAEE 7cixfiEdt, Bk X OKBRBOR R
ait, BEMUIET OBERE/ANREINT, £F0
TRNBEZEUL0 TR DKL T OBRERENR
Y (s

BRL 28500 Tix, XBHEAX &L 20 TIZSHEET O
BEREANRDNI, Ehic 1,600mg/kg REFHT
HEE~BEEOBWELHREI N,

PRIEHBRS#E T By 1212, BRL 28500 o> 800 mg/kg Ll E
OREHTHRETLET OB BEOHE? B b h
7, BSHMESTR B LERREESR S,

Zofh, CVA-K, BRL 28500 53 L { i icEw
TR BN eh - oo

9. HBEHEE (Table 5,6)

CVA-K —Tix, 80mg/kg 5B DM THIE DR %
X OHXEEOBERI, 150 mg/ke & 5BEOHE CHHK
B LOBHEOBEI 35 L OCHNEEOBEMMAED b
too i, 150mglkg # 5BEOME T ORI E R D14
DA AEED bt

BRL 28500 Ci¥, 1,600 mg/kg #5 O THEOH
KB X OHEMEROBRERMD, 320 mg/kg M s
BEOECHBOHMEROBREMNSFED 5hi,

REEAMIF Tz, CVA-K, BRL 28500 f&3% L
LI REHME TRCED S hic B i wTh i EE
Tk EEERE 2R Lico

10. FREMAMSFEHE (Table 7)

CVA-K Tux, JECHITHERMERNOFBIEDE 0fF
B, FFED 5 i, HE73BEo 5 -mrREshic,
EFHITiL 80mg/kg L EoHERET, FFAIIAPICHE <
BED PAS IBIEMEORENSR BRI, RELRGZT
F§i2t3 PAS BB OREIESEEEA R S5,

BRL 28500 % 58 T3, Btk b LB T2 L Bbh
DETRER D heh » 7,

11. BEFIMEHRE

CVA-K Ti%, 150 mg/kg 5B DLBEFOERC
RME EEOBEGIBEI N, FETRIEE s
BT RIER B hied » foo REHARIKR T RIIZIX 150 mg/kg
BERD 1 I TRME LR OBEGEIEEIh-0L4T
BH o1

BRL 28500 #¢ 5.3 Tix, R X OBRICHRER 5
BIE T 5 LB LB EINigh » T,

III. % =

CVA-K (20, 40, 80, 150 mg/kg/H) 3% X0° BRL
28500 (160, 320, 800, 1,600 mg/kg/H) iy -y
AR5 BEEGHRAR S LE 2 & AT
oo EHIE, 5BMOKREMMERT, WEKECLs
FEoEEH IO VT LB L,

LGl CVA-K @ 150 mg/kg 5 BEOHE 2 Hlig 1
FITR 54, BRL28500 Ti3R SRIcH - foo

CVA-K DB, FECRICERES, Bk%&E
HIE, BEOCEFHYTRL, HRCX»EEHE[, KT
By, KlgoRBMGEIERREORTI, T, HELS
FHRE TIBERAEAOFRIEDE OBERZENED
hich, TOBRMCREERIBREIN o1 HED
MRS L, ThbOEREHITRREREY &—BRED
B X DFEHE LD EEX bR,

EFEFO—REBOEREILE LT, CVA-K #EE
TIXEE R TORBEOFAR, gk, BRL 28500 58 C
IR, B, I EiRD, AEEE BENEBYE
ZIht, ThBIWTh LB O TREMREKE
HHENCIKRTRCITEERLTE Y, MofiEHIx1
BRI S LRI RO Th B2 &g, CVA-
K % X U° BRL 28500 i 45 RAYIRAT R L ixBhhich-
too

Foffl, —fREBOZE( L LT CVA-K #5F Tl
RO > LB AHBEOERERD, EHK
ERHEE, BEEYRTALER IR, WThiR
SRS 5\ IMREIRM P @8 ¥ X EEEA R
L7-o BRL 28500 #¥ 53 CL AEORERD ARSI
2, EERBCIAF A CREDSRT, B FHET
B > TP ERD OREHS HIRFIE\EELS R b h
o ThHOZ END, BEORERVIEHT X5¥
Bt

CVA-K # 58 Tix, MmiFE({baskic ALP 0k
7, ##cyrry, BUN kX7 v7+=voREL
AnEsoh, GOT XX GPT n@RE LR RTH
VBRI N, T, BFES X OB oSas s X O
EREROBERIN, KB CIFMIAN PAS BHmE0R
EfReE BHETIFRME LLomMeEGIBEIR,
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Table 7 5-week intravenous toxicity study followed by 5-week recovery test of CVA-K in beagles

Item : Histopathology

Sex Male Female
Findings

Dose (mg/kg) Control 40 80 150 | Control 20 40 80 150
Liver (PAS stain) : | At the end of 0/4 0/4 4/4 2/2| 0/4  0/4 0/4 4/4 3/3
Altered distribution | the dosing period
of PAS positive At the end of
material within the recovery 0/2 0/2 0/2 0/2 2/2 0/2 0/2 0/2 0/2 1/2
hepatocytes period

ThboOf RFRE, BEicd3 % CVA-K ofif S0
FELTRLTWH30EBbh5, WThIBRED
T TREMER TRICIME LA CRIEN RO, &
bz, B W TIIXBETHIREEE o E ik

, BETLEZ XL Roh?, B oW THKE
TELEROhEh ot ThbDZ &b, CVA-K
DO, BECHT5HEBITHHTLAEHR L O
EBbhic,

BRL 28500 # 58 T, OB L OHENERE D
BEBIMMGZD Shicigsiz, FED 3BT
ZEEIE Rbhind -1,

Zof, CVA-K 5 TIMKEFHNRES L O mE
LRI E T, BRL 28500 ¥ 5B Ci3 MR E T
FDOROhIEBAH - 7chs, WTFhL BT
B 5\ IR EHIMA TR X EEHEANZED ShTu
HTEnh, BETHHMLEELT BHEFHCECE
BRMR LB bhich -1,

B, BEEOEDLRIBEAMNMICD B> 7208, W
ThINBEREOBEOLEENC X 55, AEMAEBEMILCS LU
b0, FhEEBBITORERE L LB E T
REFGHLIXBbhic b D TH B, BERECE
BT 2F L&l LB - 1o

BESAe T 5 %83, CVA-K 5B Ciiximet
& DI EIZRD bhieh - fohs, BRL 28500 #y 58T
i, HRCRWTBRENLEEOBEEAHEIR, L
ML, REBEALFMTIIZELT IR S5h T, BRL 28500 »
BEMAC T A RIEMEIRT EE X S hic,

UEDRRIE, CVA-K Tit¥ic 150 mg/kg 1% 5B,
BRL 28500 it 1,600 mg/kg EBETELNI, Lh
L, CVA-K i 80 mg/kg 58, BRL 28500 T/
BEFHIRABI LT 320mg/kg 58 ¥ CRBME
DHERTWBZ EnD, ARBRIKTIRAEL SR
13, CVA-K &2\ Ti3 40 mg/kg/H, BRL 28500 :z>
Wik 160mg/kg/B EHEEZI T,

b4 ik
1) B E— : Cefotiam (SCE-963) o @m&A s X O
1B EHRE, Chemotherapy 27 (S-3) : 163~
171, 1979
2) EEam—, HA 5, FHEEK, R BHR B
& : Cefotetan Disodium n v — 7 L RiT KT 5
kNS 5 BHEERR, EREEK 16:15
~38, 1982
3) EFEm—, HAK 5, FHEX EBEH # =K
#Fi#, {2k — : Cefpiramide (SM-1652) o v
= INRE BT D HERARS 6 BHBERB, £
B LR 17 : 7~31, 1983
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SUBACUTE INTRAVENOUS TOXICITY STUDIES OF
POTASSIUM CLAVULANATE AND BRL 28500 IN DOGS

Akiko Kovu, Yasvo Kurakata, Junko Kovanaci,
Yosurraka NisHioka and YosHinosu KosHIMA
Beecham Yakuhin K. K.

Ryorcar Nacata, Mizuo Onishi, Keizo Kosayasui, Mitsuru SaTo,
Terunisa Katavama and Tsucio NacaTa

Shin Nippon Biomedical Laboratories, Ltd.

Terry L.Harpy

Beecham Pharmaceuticals Research Division

The subacute toxicity of potassium clavulanate (CVA-K) and BRL 28500 were evaluated by a 5-
week intravenous administration study followed by a 5-week off-dose period. The doses for CVA-K
and BRL 28500 were 20, 40, 80 and 150 mg/kg and 160, 320, 800 and 1,600 mg/kg respectively.

Two male dogs and one female dog in the CVA-K 150 mg/kg group died.

Observations on the general condition of dogs in the CVA-K treatment group revealed reddening of
the skin and mucous membranes at 80 mg/kg and above. At 150 mg/kg there was also vomiting,
decreased spontaneous activity and emaciation. There was a decreased food intake and reduction in
body weight, but this was only in the 150 mg/kg group. In addition the animals which were found
dead showed severe weakness before death. In the BRL 28500 treatment groups there was reddening
of the skin and mucous membranes, vomiting and salivation at 800 mg/kg and 1,600 mg/kg. At
1600 mg/kg there was also facial oedema, papules within the pinnae and a reduction in body weight.

Haematological examinations of dogs dosed with CVA-K revealed decreases in RBC, Ht and Hb at
80 mg/kg and above, and increases in reticulocyte count and WBC at 150 mg/kg. In the BRL 28500
treatment groups, there was a prolongation of APTT at 320 mg/kg and above, and decreases in
RBC, Ht and Hb at 1,600 mg/kg. Serum biochemical studies of the CVA-K groups revealed increases
in ALP and total bilirubin at a dose of 80 mg/kg and above, and increases in BUN and creatinine in
the 150 mg/kg group. No abnormalities were noted in any of the BRL 28500 groups.

Pathology studies of dogs dosed with CVA-K revealed an increase in liver weight and altered dis-
tribution of PAS positive material within the hepatocytes (light microscopy) at 80 mg/kg and above.
There was increased kidney weight with regenerating renal tubular epithelium (electron microscopy)
in the 150 mg/kg group. In the BRL 28500 group, increased liver weight and firmness at the injec-
tion site were observed in the 1,600 mg/kg group.

All the above findings and changes were slight and showed reversibility either at the end of the
dosing period or at the end of the off-dose period.

In view of the above results, the maximum non-effect dose levels in the present studies were consi-
dered to be 40 mg/kg/day for CVA-K and 160 mg/kg/day for BRL 28500.



