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Pivampicillin 3{k444 % Pivaloyloxymethyl D-a-ami-
nobenzyl-penicillinate hydrochloride &£# 1L, Fig. 1 @

Fig. 1 Structural formula of pivampicillin
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Table 1. Acute toxicity of pivampicillin
*
Administra- | o | LD;,&@g/k &)
tion route Mice Rats
' 3,163
Male (2. 681-2, 732) >6, 000
Oral 2 819
Female (2,258-3.524) | >6, 000
Male 3,716 6,916  x«
Subcutane- (3, 149-4, 385) |(5, 962-8. 023)
ous N 3,312 6, 459
Female| ¢ 760°3, 974) (5, 6017, 537)
e 257 708
In{raperlt()n- ’ (218-321) (590-850)
ea 245 632
Female|  (o06-288) | (527-746)
159 148
Male b
Intravenous (145-175) | (140-159)
Female 150 | 145
N (138-164) | (138-152)
* Calculated by means of LITCHFIELD-WILCOXON's

method
**  Confidence limit: 95%
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Fig. 2 Growth curves of male rats during oral
administration of pivampicillin for 5 weeks
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Fig. 3 Growth curves of female rats during oral
administration of pivampicillin for 5 weeks
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Fig. 4 Growth curves of male rats during oral
administration of pivampicillin for 13 weeks
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Fig. 5 Growth curves of female rats during oral
administration of pivampicillin for 13 weeks

g
300J
200 Y —— 500mg/kg/day
—-—-—1,000 "
1500
Control
100

01 2 3 456 7 8 910111213
week,



360 CHEMOTHERAPY

JUNE 1974

MEREL 4 1,500mg/keg £ 58T 6 ~ 7THEABE, 1,000,
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Table 2 Average organ weights in male rats after oral administration of pivampicillin for 13 weeks

Average organ weight + S.E.

Organ |Brain |Hypo-| Thy- | Thy- |Heart| Liver | Kidney (g) [Spleen|/Adrenal(mg)| Testis (mg) gg:ial
Dose physis| roid | mus wt y
(mg/kg) (&) [(mg)|(mg)| (&) | (& | (& | R | L |[(® | R | L | R | L |(p
500 2.06| 10.7| 24.1] 0.23] 1.26/ 16.55 1.89 1.93] 0.98 25.6/ 28.6 1.38 1.39 479.6
' +0.02+ 0.3{% 1.4/%0.03£0. 06/%1. 08+0. 07|+0.07|0.06|% 1.0{%= 1.2(%+0.07|%0.08/*+22.7
1,000 1.96 11.3 23.4 0.26 1.27] 15.60] 1.96 1.92} 0.99 28.1 31.6/ 1.49 1.49 446.8
’ +0.08=% 0.4+ 1.8=0.01{%0.04{%0. 86/%0. 08/+=0. 06|=0. 08 = 0.7|+ 0.7|%0.03%0.02/+14.0
1,500 1.99 10.5 14.9] 0.28 1.18/ 14.80| 1.79| 1.73] 0.97| 29.6| 32.2| 14.1] 1.47 419.4
o +0.02%= 0.7/ 1.4/%0.02{£0. 07|%0. 35{=0. 06|=0. 06|=0. 04|+ 1.2(% 1.4|%0.02%0.02+13. 4
Control 2.12) 10.9) 20.0] 0.29] 1.40 18.24] 1.85 1.98 0.94 24.2 26.7 1.48 1.55 508.4
+0.01|% 0.4|% 1.6|%0.02/+0. 04/£0. 83{+0. 06/+0. 04/£0. 06|+ 1.2+ 0.9£0.02*0.04*=10.8

Table 3 Average organ weights in female rats after

oral administration of pivampicillin for 13 weeks

Average organ weight + SE.

Organ Brain [Hypo-| Thy- | Thy- | Heart| Liver | Kidney (g) |Spleen/Adrenal(mg)| Ovary (mg) | Uter- Eixz{al
Dose physis| roid | mus e ——-l us w‘i y
(mg/kg) | (8 |(mg)|(mg)| (&) | (&) | (&) L |@|R|L|R|L|@]c

500 1.91) 10.4] 19.4 0.30] 0.96/ 11.30| 1.12 1.08 0.83 31.3| 37.1| 43.7| 48.4] 0.48 304.8

+0.02£ 0.6/% 1.1{30.04/=%0.03{%0.59/+0. 04 +0.06(+0.05+ 1.4+ 1.5+ 1.9+ 2.0/%0.03/+ 9.8

1. 000 1.89 10.8 21.8 0.27] 0.87 9.86 1.00] 1.00, 0.77| 29.9] 34.8 47.3] 47.7| 0.48| 275.6
’ +0.02£ 0.5/% 1.8%0.01+0.02/%0.36/£0.01{+0.02/+0. 03|+ 2.1 1.9/* 2.4/ 3.0[+0.05% 7.1
1,500 1.92 13.1] 24.3 0.27) 0.91 10.37) 1.12/ 1.11} 0.80] 34.4) 38.3] 46.4) 48.5 0.47 287.5
’ +0.05£ 0.9/% 0.8=0.04/%0.04%0. 47|£0. 05/+0. 05(=0. 08+ 0.8+ 1.9+ 3.0/ 1.9/+0.08* 7.0
Control | 1.9 9.1 19.4 0.290 0.8910.66 1.0l 1.01| 0.65 32.1 29.4 41.5 40.4 0.44 319.4
+0.02/% 0.4 1.3/%0.02%0.02%+0. 41)+0. 01/0. 01|20. 02|+ 1.4{+ 1.0+ 1.3|* 1.6{+0.02/+ 8.3
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Table 4 Hematological data in male rats after oral administration of pivampicillin for 13 weeks
(Average + S.D. or Min.-Max.)

Hemogram o Doifi 500mg/kg 1,000mg/kg 1,500mg/kg Control
Erythrocytes (X10**) 1,083 =100 1,034 + 551,037 =+ 27 930 =+ 57
Hemoglobin (g/dD) 6.6+ 1.5 15.8%+ 0.6 15.6+ 0.3 16.4%+ 0.4
Hematocrit (%) 50 = 6 48 + 2 48 + 2 47 + 1
Reticulocytes (%0) 70 + 6 66 + 9 74 + 4 73 + 5
Thrombocytes (X10%) 127.5+ 12.0 138.5+ 17.5 128.2+ 15.0 113.1+ 25.9
Leucocytes (X10%) 7.6 2.4 8.0+ 2.2 8.6+ 0.8 8.5+ 2.7
g Basophil 0 0 0 0
~ Eosinophil 0 — 1.6 0 — 0.9 0o — 2.1 0.8— 1.8
i‘i Metamyerocytes 0 0 0 0
g | | Stab cells 2.5— 4.3 0.9— 1.9 0.8— 3.2 1.0— 3.6
8 |5 |5 2Se 7.3—10.3| 49— 7.5| 56—10.0| 20— 7.6
T | E| g | 3Ses 4.9— 14.7 10.6— 19.0 5.0— 22.0 1.9— 3.1
g 23 @ | 4 Seg. 0 — 16 0 — 22 0.3— 3.1 0
8 % | 5 Seg. 0 — 0.6 0 0 0
E Total 17.3— 28.7 19.1— 27.7 16.3— 30.5 6.9— 12.1
§ | Lymphocytes 70.2— 30.6 70.4— 79.2 68.4— 80.5 85.9— 91.1
2 Monocytes 0 — 2.1 0.6— 2.2 0.3— 3.3 0.4— 1.2
A | Plasma cells 0 0 0 0
*  Count/mm?

Table 5 Hematological data in female rats after oral administration of pivampicillin for 13 weeks

(Average + S.D. or Min.-Max.)

hemogram i - o Pose 500mg/kg 1,000mg/kg 1,500mg/kg Control
Erythrocytes (Xx10**%) 930 =+ 39 952 =+ 39 936 =+ 67 924 + 34
Hemoglobin (g/dD) 14.5+ 0.7 14.9+ 0.5 14.9+ 0.6 14.8+ 0.8
Hematocrit (%) 4 + 2 45 = 1 45 =+ 5 43 += 0.5
Reticulocytes (%) 81 = 2 7% £ 7 81 + 5 Y-
Thrombocytes (X10**%) 137.5+ 11.0 148.1+ 17.3 139.2+ 15.0 142.3+ 25.9
~ Leucocytes (X10%*) 7.8+ 1.5 8.0 1.8 8.1+ 1.0 7.7 1.5
§ Basophil 0 0 0 0
< | Eosinophil 0.3— 0.9 0 — 0.9 0 0 — 0.5
%’, Metamyerocytes 0 0 0 0
S |, | Stab cells 1.3— 3.9 2.3— 4.5 1.5— 3.7 1.2— 3.8
B4 e 2Se 41— 8.3 41— 9.1 5.8— 12.2 3.9— 5.1
S| B| g | 3 Ses 4.0— 8.6 4.4— 9.2 3.8— 9.8 2.2— 4.8
| 8| %] 4Ses 0 — 1.5 1.0— 3.0 0.6— 4.0 0.2— 1.8
8 |4 |9 | 5 Ses. 0 0 0
= Total 11.0— 20.8 16.3— 22.7 15.1— 26.7 8.6— 14.4
§ Lymphocytes 77.1— 87.3 75.3— 82.7 72.6— 80.0 84.6— 90.4
2 Monocytes 0.8— 1.8 0.9— 1.9 0.5— 2.5 0 — 1.0
a Plasma cells 0 0 0 0
*

Count/mm?
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Table 6 Biochemical data on the serum of male rats after oral administration of pivampicillin for 13 weeks
(Average + S.D.)

=

Test T. chole; BUN Na+ K+ T. pro-
Dose ALP* | GOT** | GPT** | LAP***sterol tein A/G

(mg/kg) \ (mg/dl) | (mg/dl) | (mEq/l) | (mEq/l) | (g/dD)

500 66.0 85.6 36.2 95.8 95.2 29.5| 121.4 6.1 6.2 0.73

+15.2 | £26.2 | = 7.4 | = 5.4 | £11.2 | £ 1.6 | £ 2.9| £ 0.5| £ 0.3 | £0.06

1. 000 65.2 84.2 35.4 87.4 96. 2 31.8 | 127.6 5.7 6.3 0.72

’ + 7.6 | £21.5| £12.8 | = 9.2 | +£19.9 | = 4.2 | £ 3.2 | £ 0.3 | £ 0.3 | £0.06

1,500 61.8 93.4 30.8 88.4 97.1 34.6 | 130.4 5.4 6.1 0.74

’ + 8.4| £13.8 | £11.8 | =10.6 | £18.7| = 3.6 | = 1.5| £ 0.1 | £ 0.9 | £0.07

Control 61.1| 85.2| 40.5| 92.9| 90.4| 285| 1220 53| 63| 0.84

+12.6 | £13.3 | £12.8 | £16.9 | £14.9 | = 45| £ 5.8 | £ 0.3 | = 0.1 | =0.06

* : King-Armstrong unit

#% ; Karmen unit

*** : Goldbarg-Rutenburg unit

Table 7 Biochemical data on the serum of female rats after oral administration of

pivampicillin for 13 weeks
(Average + S.D.)

=

T~

T. chole-

. Test BUN | Nat K+ | T.pro-
Dose ~ ALP* | GOT** | GPT** | LAP*** sterol tein A/G
(mg/kg) T (mg/dl)| (mg/dl) | (mEq/l) | (mEq/l) | (g/dD)
500 48.0 80.6 45.3 87.6 99.6 20.7 | 138.4 5.4 6.1 0.87
+10.1 | *+19.5 | £17.8 | =16.2 | £10.9 | = 2.5 | + 0.5 | = 0.3 | = 0.1 | +0.16
1, 000 39.2 81.7 44.8 87.4 98.0 19.3 | 139.8 5.4 6.3 0.93
’ + 6.6 +£19.3 | £14.0 | £16.5| £15.0 | = 1.9 | +£ 1.9 | = 0.3 | = 0.2 | +0.09
1,500 40.9 82.8 40.4 83.0 | 111.8 20.8 | 140.5 5.0 6.4 0: 77
s +11.8 | £13.6 | £13.4 | +11.5 | £15.3 | = 2.3 | £ 1.3 | = 0.4 | = 0.3 | £0.07
Control 45.6 | 84.6| 46.7| 88.0| 92.8| 23.2| 128.2 4.9 5.9 0.99
+12.1 | £25.0 | £21.9 | #£21.9 | £20.8 | = 45| + 6.9 | = 0.1 | + 0.2 | +£0.45

* : King-Armstrong unit

** ; Karmen unit

*#% 1 Goldbarg-Rutenburg unit

Fig. 6 Growth curves of male rats during oral ad-
ministration of pivampicillin for 26 weeks
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Table 8 Average organ weight in male rats after oral administration of pivampicillin for 26 weeks
(Average organ weight + S.E.)

Organ | Brain [Hypo-| Thy- | Thy- |Heart| Liver | Kidney (g) Spleen| A(d I;en)al Testis (g) Eci)r(lial

Dose physis| roid | mus g wt. y

(mg/kg) (8) |[(mg)|(mg)| (&) | (&) | (&) | R L |(®& | R L R L | (o
100 2.13 11.8 29.7| 0.16] 1.54 19.86 2.23] 2.22| 1.07| 24.8 25.9 1.54 1.55 639.4
+0.03+ 0.3+ 2.3/+0.02/=0.04{=0. 91|+0. 09/#0. 10|0. 05|+ 1.5/+ 1.3|%0.03/%0.05+28.8
250 2.17) 12.3 32.6| 0.21] 1.48 18.05 2.24| 2.25 1.04 27.4 30.0] 1.58 1.58 612.4
+0.02+ 0.6+ 1.8/=0.02(=0.06{+1.04/+0. 10/0. 09+0. 08 = 2.0/%= 1.3|%0.05£0.05*22.1
500 2.16) 11.8 33.3] 0.20 1.47 19.52 2.12{ 2.19, 1.08 26.1} 27.2/ 1.35 1.39 595.8
+0.05/+ 0.5/+ 1.8=0.03|+0.05/+1.19/+0.08/+0.10|+0. 05/ 0.7|+ 1.9%=0.18+0.18+£25.0
N e DAY M ) IS N i Pt S ——
1,000 2.09 10.9 29.5 0.16/ 1.43 15.94/ 1.98/ 2.09] 1.00 29.1 30.6 1.56/ 1.58 519.1
’ +0.03|% 0.4/% 2.0=0.0220.04]{+0. 82/+0. 06|=0. 06|+0. 03|+ 2.0+ 1.4 =+0.050.06(£16.2

T O I * *|
1,500 2.11 11.0 32.1] 0.17] 1.41] 15.89 2.15/ 2.15 1.00] 29.0| 31.9] 1.57 1.59 496.0
’ +0.07|% 0.3/£ 2.3/%0.05%0.05+0. 62/%0. 13/20. 10,+0. 08|+ 1.7|+ 1.4/%0.05/+0. 06|+=24.6
Control 2.15 11.4 35.7) 0.20 1.53/ 17.15 2.13] 2.22/ 1.05 22.8 28.1] 1.59 1.58 646.0
+0.03/ 0.4/+ 3.4+0.05|+0.03|£2. 63+0.08=+0.11|{+0. 06/ 1.8+ 1.2/+0.04/%0.03/+24.6
*:P<0.05
Table 9 Hematological data in male rats after oral administration of pivampicillin for 26 weeks

Average + S.D. or Min.-Max.)

He;(;é,iém T e I??i 100mg/kg | 250mg/kg | 500mg/kg |1,000mg/kg |1,500mg/kg| Control
Erythrocytes (X10*/mm3) | 948 +27 | 960 =*31 | 952 =£20 | 958 24 |942 20 | 940 =£28
Hemoglobin (g/d) | 15.8%+ 0.4 16.0%+ 0.5/ 15.8%+ 0.3 15.4+ 0.3 16.1* 0.5 15.8%+ 0.3
Hematocrit (%) | 48.2+ 1.3 49.2+ 0.4 48.2%+ 1.6/ 47.0% 1.0| 47.6* 1.7 48.8% 0.8
Reticulocytes (%) | 64.0%12.0| 65.6%+ 5.0/ 60.6%+ 5.3 61.2+ 7.3 65.6+ 9.1 63.6+ 6.3
Thrombocytes (X 10*/mm?®) | 128.1420.0| 123.1+14.3| 128.2+12. 3| 127. 2+ 3.6 122.0+ 7.5 126.4+16.0
Leucocytes (X 10%/mm?®) 8.5+ 1.7 9.5+ 2.2 9.2+ 2.4 12.3%+ 3.9 14.4* 2.1] 8.2% 1.1
Q | Basophil 0 0 0 0 ‘ 0 0

< | Eosinophil 0 — 0.6 0 0 —0.6 0 — 10 0 0

o .

‘5 Metamyerocytes 0 0 0 0 0 0

S | . | Stab cells 2.1— 4.3 1.5— 4.1 1.3—35 18— 28 0.9— 2.1 0.5— 3.1
Slm=

2 ’§, 8 2 Seg. 12.2—17.4 8.7—20.5 6.2—12.6/ 5.0—13. 0 3.5—6.1 9.2—-14.0
E] g g 3 Seg. 7.0—17.4 6.7—10.5 8.6—14.6] 6.6—12.4 4.0— 7.6/ 3.5— 9.3
g 2 % 4 Seg. 1.3— 3.9 0.4—20 1.8—26 02—1.8 0 —16 0.4—20
S » | 5 Seg. 0 0 0 0 0 0 — 0.6
.—g Total 26.7—38.9 20.0—34.4 21.2—29.6/ 17.4—26.2/ 10.9—15.1 17.5—24.9
§ | Lyphocytes 50.8—71.0) 64.7—78.9 69.3—76.7 69.3—80.7 83.3—87.9 74.4—81.2
& | Monocytes 0.7— 2.5 0.3—1.7 0.5— 2.3 1.1—45 0.1—27 03— 17
A | Plasma cells 0 0 0 0 0 0
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Table 10 Biochemical data on the serum of male rats after oral administration of pivampicillin for 26 weeks
(Average + S.D.)

T. chole BUN Na* K+ T. pro-
ALP* | GOT** | GPT** |[LAP*** [sterol tein A/G

(mg/dD) | (mg/dD) | (mEq/D)| (mEq/1)| (g/dD)
100 42.2 90.0 46.2 90.2 | 120.8 25.4 | 154 6.1 7.0 0.84
+ 5.8 +20.5| £13.5| £11.0 | = 88| £ 1.0 | = 2 + 0.3 £ 0.3 | £0.07
250 36.4 81.2 43.4 89.9 | 123.4 24.4 | 145 5.6 7.1 0. 80
+ 49| +£17.8| +£10.5| £ 5.9 | +10.0 | £ 1.5|{ = 6 + 0.3+ 0.3 £0.07
500 39.6 91.9 42.7 84.9 | 108.7 24.5 | 139 5.5 6.8 0.85
+ 50| +£13.1 | £11.3 | £ 6.6 | £12.6 | = 2.0 | = 4 + 0.6 | = 0.3 £0.05
1,000 27.5 93.2 44.3 67.1 | 108.7 25.9 | 146 5.0 6.4 0.91
’ + 49| +14.4| £10.0 | £17.3 | £10.6 | = 3.3 | = 4 + 0.3+ 1.8| +£0.09
1,500 21.7 93.9 41.5 76.4 | 107.3 24.1 144 5.3 6.4 0.96
’ + 2.3 | +17.3 | £11.8 | +£11.4 | £15.9| + 0.9 | = 3 + 0.4+ 0.3| £0.18
Control 40.1 94.3 43.5 84.5| 111.9 25.6 | 150 6.7 6.9 0.91
+ 50| +15.3 | £11.3| = 85| £10.1 | + 3.2 | £ 1 + 0.3 £ 0.2 £0.09

* : King-Armstrong unit ** ; Karmen unit *** : Goldbarg-Rutenburg unit

Fig. 7 Body weight changes of dogs during oral administration of pivampicillin
for 57 or 81 days
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ALP tFREbiz b L, 1,000mg/kg LA EDOREFHTH
PEAE TR LI, moREHEBIZOWTIE, WTho
BEREL LXREE L i LRZEN D o T,

SRR R « B, O B BR B OB K
M T, FORER BRI RSB BRE W, B BR
BEY o Ei7n ¥ OMBREARE N O, FCESHTRY
LBRPNAFRERD I o1
V WAMEN (X, 8HEBIUNLER, IR

—HAEIR : 750me/kg e E5HEHI L 400mg/kg B
2 fliz Pivampicillin 54, IKH:A07 0 & bhiz,
—RRIC B 5 BRLA 1 BN b EIRAE <, 5EBMRIT
WH L7z, 100mg/kg Be54TiX, 1E & A ERHEA S
ht, 2fliceheh 1ES, 55K &85
LizDRTH »ize WHHOWNEICIE, LT LITHRER
BALTW, FEEORREZ, 750, 400mg/kg #h5af
DR 1 iz, #5 7 ~ 8 BETHIBRRIE A S izrs,
ZOMOHITIIEEHEP, TH, #EIHAONEo
Tzo

ZOMICIZERROTFTITE), Sk SICREIRHR 6
nizdr -7z,

fhE : EFBAOKEZ O L L, HE5HMTOGE
WO E Fig. TIR Leds, WTFh LR
Mhoize

MAEFHIRE « B H-BRMARIION B, ##55%kA, 5
11, 23, 39, 45, 54, 60, 67, 79H BiCARmERE, e
RE, ~~< 7Yy ME BIRRMERE, 2R Al
B, BMBRESHICOWTRE LS, FEE5RLED
BEHEPICREEEBD 57,

MFERREFRRE © IRFERORE & R TR B2 X
bR 7cFic oW TR Lizhs, ALP, LAP, #au
A2Fw—), BUN, TP XX, i BREEEZD
hoiz,

GOT 1% 750mg/kg #HEHTRH], b b2 4
(No. 1, No. 2) 3420 L%, 24 (No. 3, No. 4)
WE39ALE LR &R LA, No.l, 2, 3 L479A Hiz
XIEHIE Lz (No. 4 13 838 H TEZ), 400, 100mg/
kg FeEBTIZRE /2o 72 (Table 11),

GPT 1, 750mg/kg 58 T4p4], No.1, 3, 4 39
ABLRE, No.2 13230 B UM FJ %55 L7z (Table
12),

IR E R ¢ RO IRMBIE TILA R & LI SRE
2PN BE BRI - T,

EREPIOMIFER % Table 13 1257 L72A% 750mg/
mg #EFORE 2 FICE T ORFEEIGINAZED & lA,
BIZREMEIIRD bhid -l

REMRRERRT R « BBEHIE ©, KB4 /NG O

fifi, B, ML, B TEE Mg PRE BT, B
IERIBE Y Vo8, KEBL, UBBL, FESICRALRELR
DIz h o7z,

FFTiX1138E (81H) TE# L/ 750mg/kg 55D
34 (No. 1, No. 2, No. 3) T/NEEEIH IC iy
LW IR B DB E BB/ bhiz. T78b
IR FE DAL % I3 OMERD VD, HTO
TFHPER DB % P> T Do JED O FFHRERIC SRAE(L 5
AEH b, 8iEE TEB L 750mg/ke #5514
FELeAH, BIUCILEE TR L7 400, 100mg/ke
BEHOKHNTIX, 132 A EREIRD bhih ol
IV f#E&HFFE (v 2, Ty b)

1) BB, ek g+

ZEEDOBISFER S Table 14 (= 2), Table 15 (F
v M) IZR L7z

2T, Ty b OERIBFIDREEMER LA,
FTHOUECE, B AHREHRTHRICHELTER
EEBOAEI o IEREVBRRINIBEREAD
Nz, ZThoDREFAFEEIKL, £exv R, 7
v b & bRBHC B LA BEE RO 2b - o AP
WRENR~ 7 2 400mg/kg, T v b 200mg/kg Be5FET
SBREL ORICEEER oML L), s
IZIXSED LN - o

2) BT DOBRRICE XETRE

- 2 OBEERE S Table 16, F v I OfEH %4 Table
171z7" Llzo

FHERF OREMHE I~V A, Ty PEOMBHLO
RlICEER= 0 <, MokE FEHERFE ORAE K<,
BERNCER I b o T MRIFERTH DHEME, 14
BB D RRSTHEEE 13 5 REE L DEIC 1L 7 < KA G- D
BB SN - Tee {UBEITEDIREL L TORMIL
Bkt~ vz, 200, 400mgkg 7 v b 200mg/kg #¥
SR TR L OMICERZEL b OB ERBD T,

3) AEBRFEFICE XETRE

2T RBIVT v b OHAERER X UREHIC T 281
E4EE % Table 18, 19 {T5% Lz, SREHIMIZ< Y %,
Sy M SIIBFEETHY, DUF, WERC AR
B L THEER R 2T

Table 20, 21z =Y 2B LT » N OFRRBEHIM S
OEHEEE 6 IO TFEEHO AR 2R L, =Y
Z BV TREEHNC R b7z 400mg/kg B EHDOFHEE
BAEEHAERIZ LA RO DN TEBIERRBEEERL
fzo 100mg/kg ¥ EREDREIN O A A ANELE L 7o 038 58
MciRER L ORMIc—EDOBERIEABRRP o7 T
v b Tix 200mg/kg #5BEDOMEDREIMEL 22 o 7225,
THMIATE DS N Z LITHIE L T, 7z, P
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Table 11 Changes of transaminase (GOT) levels in dog serums during oral administration of

pivampicillin for 57 or 81 days

X-U)
' No. Sex Dose —10 0 11 23 39 45 54 57 60 67 79
1 3 34.0| 29.5| 26.5| 32.4| 36.5| 8.0|101.5| — I 77.0 | 59.5| 47.5
2 3 750mg/kg 22.5| 23.8| 25.0| 33.5| 32.4|182.5|115.0 | — 65.8| 27.5| 29.5
3 2 (250 3) 35.2| 29.5| 27.5| 33.5| 59.5|244.0 | 101.5| — 62.5| 37.5| 37.5
4 2 24.4| 25.0| 23.8| 27.5|140.5|481.0|155.5129.0 | — — —
5 & 40.8 | 31.0| 30.5| 29.5| 27.5 24.3i 27.0| 28.0| — — —
6 & 400mg/kg 26.8| 25.5| 27.5| 27.5| 29.5| 29.5| 26.0 | — 27.5| 21.5| 29.5
7 2 (200% 2) 23.5| 22.5| 22.5| 22.5| 25.0| 35.2| 32.8| — 30.0| 33.5| 29.5
8 2 28.5| 25.0| 26.5| 30.5| 30.2| 24.3| 23.0| — — — —
9 & 28.2| 28.0| 32.4| 25.0| 25.0| 27.5| 19.2| 23.0| — — —
10 B | 3.0 20.5| 25.0| 25.0| 27.5| 19.2| 32.0| — | 23.8| 22.5| 25.0
100mg/kg i -
1 2 20.2| 21.8| 25.0| 22.5| 265  19.2| 19.2| — | 23.8| 22.5| 25.0
12 2 28.0| 28.0| 36.5| 30.5| 26.5| 20.3| 20.3| 29.0| — - -
13 & 28.0| 15.0| 25.0| 31.0{ 17.6 | 33.0| 30.0| 26.0| 25.0| 24.0| 25.5
14 3 Cont. 27.0| 28.0| 33.0| 42.0| 40.0| 40.0 3i:pi _;31_0_ 30.0 | 25.0 30.5
15 2 24.0| 31.0| 33.0| 28.0| 23.0| 35.0| 30.0| 35.0( 30.0| 23.0| 32.0
16 @ 31.0| 32.0| 31.0| 32.0| 25.0 30.0'} 33.0| 38.0| 25.0| 30.5| 37.5
Table 12 Changes of transaminase (GPT) levels in dog serums during oral administration of
pivampicillin for 57 or 81 days
XK-U)
No. Sex Dose —10 0 11 23 39 45 54 57 60 67 79
1 3 29.5| 21.2| 27.5| 30.0| 59.8| 53.4| 78.4| — |118.5|101.0| 66.5
2 3 750mg/kg 24.2 | 20.2| 30.0| 47.2| 42.5| 74.8 |140.5| — |101.0| 54.0| 42.5
3 2 (250 3) 20.5| 15.7| 29.0| 27.5| 37.5| 74.8|108.0 | — 85.4 | 42.5| 35.5
4 2 15.5| 21.2| 25.0| 27.5| 78.7|253.5|229.5| 82.0| — — —
5 & 27.0| 23.0| 26.5| 27.5| 22.3| 23.4| 28.8| 33.4| — — —
6 & 400mg/kg 35.8| 26.2| 39.3| 39.3| 34.0| 31.8| 39.2| — 39.5| 43.5| 42.5
7 2 (200 2) 6.0 15.3| 29.0| 22.3| 29.0| 31.8| 28.4| — 35.0| 39.8| 39.3
8 2 11.0| 21.2| 19.8| 24.0| 22.3| 19.5| 21.0| 17.2| — — -
9 & 43.8| 27.0| 35.0| 31.5| 30.0| 28.8| 25.8| 49.5| — — —
10 & 21.8| 18.8| 19.8| 17.5| 19.8| 15.2| 31.8| — 26.5| 15.3| 22.3
100mg/kg -
1 2 21.8| 21.2| 27.5| 25.0| 22.3| 19.5| 19.5| — 29.0 | 22.3| 27.5
12 2 29.0| 20.2| 26.5| 31.5| 31.5| 23.4| 23.4| 27.4| — — —
13 & 20.2| 25.0| 22.0| 27.0| 20.0| 15.5| 19.8| 15.2| 17.5| 15.5| 20.3
14 & Cont. 25.0 | 22.0| 21.0| 26.0| 15.0| 15.0| 22.5| 21.0| 19.5| 18.5| 24.2
15 2 26.0| 25.5| 26.0| 20.0| 14.0| 24.0| 17.0| 19.0] 155| 16.8| 26.2
16 2 30.0| 26.0| 24.0| 25.0| 25.0| 24.0| 19.0| 16.7| 19.5| 18.5| 21.4
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Table 13 Organ weight in dogs after oral administration of pivampicillin for 57 or 81 days
Dose 750 (250X 3) 400 (200X 2) 100 Control
(mg/kg/day)
Dog No. 1 2 3 4 5 6 7 819 10 11 12 | 13 14 15 16
Sex ) ) ? 2|3 ) 2 2|35 3 2 |8 3 2 =}
B°d>zk"gf’§‘ght 84 82 85 7.3 9.8 9.5 9.0 80 86 86 10.0 7.6 9.3 10.3 7.9 7.3
Brain (g) 72.3 72.8 75.0 76.0/ 68.5 78.5 76.0 74.5 78.5 74.9 71.0 74.6/ 86.0 73.5 70.9 75.7
Hypgg‘y“s 0.05 0.06 0.07 0.050.04 0.06 0.05 0.05/0.05 0.05 0.06 0.06/ 0.05 0.05 0.05 0.06
Thyroid (g) R 0.58 0.32 0.51 0.23/0.32 0.47 0.46 0.50{ 0.31 0.42 0.22 0.37/0.35 0.33 0.26 0.45
L 0.50 0.32 0.53 0.27] 0.37 0.40 0.33 0.44]/ 0.34 0.39 0.34 0.35/0.34 0.34 0.30 0.40
Heart (g) 74.0 72.5 85.0 60.8/ 81.7 86.0 62.8 70.0| 84.0 75.5 78.8 64.8 80.0 86.5 56.9 68.8
Lung (g) 67.0 62.0 77.5 52.1 71.2 56.0 59.0, 63.3 61.8 84.8 71.8/ 65.5134.2 53.8 73.8
Liver (g) 309. 8 302. 0 254. 3 223.9(276. 2 252. 2 278. 3 274.91282. 5 250. 5 285. 7 214. 3{268. 2 297. 0 230.0 233.0
Spleen (g) 19.3 20.8 24.3 18.9/ 21.1 21.3 26.0 25.6/17.0 21.0 24.2 20.0/ 22.8 28.5 20.6 16.0
Pancreas (g) 31.5 21.8 17.8 18.516.8 16.5 18.3 16.5/19.8 20.3 20.3 21.0 18.0 26.7 17.8 24.3
Adrenal R 0.50 0.38 0.62 0.52/ 0.52 0.53 0.45 0.59] 0.45 0.52 0.40 0.50 0.39 0.64 0.49 0.64
gland (g) [L 0.52 0.41 0.56 0.47| 0.53 0.48 0.41 0.69/ 0.41 0.52 0.43 0.49/ 0.46 0.67 0.51 0.66
Kidney (g) R 28.9 25.5 21.1 20.0 24.0 20.0 21.3 21.0{ 20.3 21.0 20.5 24.521.8 26.0 16.0 17.3
Y A8) 11, 28.8 26.3 22.2 20.7| 24.4 20.5 21.0 22.2(20.2 22.5 20.8 24.8 23.0 27.5 16.3 17.8
Prostate (g) 6.0 8.8 — — ] 83 5.8 — — | 7.1 5.0 — — | 84 7.4 — —
: R*' 7.5 80 — — 1| 82 6.3 — — | 7.4 7.0 — 1 7.2 10.7 —
Testis (&) | 6.8 6.5 —| 93 70 — 50 7.0 — 8.0 9.0 —
‘s .« IR 1.28 1.58 — — | 2.301.77 — —12.50 1.32 — —12.68 1.72 —
Epididymis 1" 79 079 — —| 1.501.68 — — |3.30 1.39 — — |2.04 1.55 — —
Ovary |R — — 080 0.47 — — 02 L25 — — 040 0.28 — — 0.23 0.37
y L — — 1.71 0.27) — — 0.29 0.77 — — 0.39 0.30] — — 0.22 0.36
Table 14 Effect of pivampicillin administered during pregnancy on mouse fetuses
Body weight of
Dose Num- dam (g) h r’rl;ggl 0fNumber of/ Pregnancy Nun;ber I\‘flvz?nhlzo(c)lg Type of
(mean + SE.) un " surviving m (ff rg. 2 external
administered ber of] CONCeptu- |~ foruses | wastage alior- | surviving .
s(es (average ffnft?d fetuses | malformation
average etuses
(mg/kg/day)| dams| O day |18th day per dam) [PET dam) (%) (%) () (number)
Control 18 [26.940.46/48.7+1.17/199 (11.1)181 (10.1)| 18 ( 9.0) 1.27+0.007
Short
100 18 [26.8:+0.4248.10.99187 (10.4)(168 ( 9.3)| 19 (10.2)| 3 (1.8)| 1.26%0.011| iy o (o)
200 18 126.7+0.3947.60.98192 (10.7)178 ( 9.9)| 14 ( 7.3)| 1 (0.6)| 1.26=0. 008 Exencephal‘la
Ectrodactylia(1)
Micromelia
i with ectroda-
400 18 27.040.48/46.3:£1.30(199 (11.1)178 ( 9.9)| 21 (10.6)| 3 (1. 7|1. 19*+0. 009|ctylia (1)
| Micromelia
i with cleft
l palate (1)

* Significant at 1 % level in comparison with the control
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Table 15 Effect of pivampicillin administered during pregnancy on rat fetuses
Body weight of
Dose Num- dam (g) N Tgtarl fNumber of| Pregnancy)| Nun;ber D:Ivgzimh?og{ Type of
' (mean + SE.) l:)rrrll‘: tl:)- surviving ma?for- sur\g/ivin external
administered ber of] concep fetuses | wastage § g .
s(es (average Ifmid etuses malformation
average etuses
(mg/kg/day)| dams| O day |20th day per dam) [PET dam) (%) (%) (%) (number)
Micrognathia
with cleft pal-
ate and bra-
Control | 18 |256:2.8 | 414::5.2 276 (15.3)257 (14.3)] 19 ( 6.9)| 2 (0.8)] 3.86£0.022 ﬁyggcg‘g;@,‘;’
with cleft pal-
ate and mic-
rophthalmia(1)
100 18 | 254+3.2 | 406+5.6 282 (15.7)253 (14. 1D} 29 (10.3)] 1 (0.4)] 3.96+0.029 Taillessness(1)
200 18 | 256+1.4 | 384=%+4.2 260 (14.4)240 (13.3) 20 ( 7.7) 3. 75%+0. 032
400 18 | 253+2.6 | 385+4.4 258 (14.3)237 (13.2) 21 ( 8.1) 3.9410. 022

* Significant at 1 % level in comparison with the control

Table 16 Effect of pivampicillin upon the skeletal development of mouse fetuses

Dose Number Skeletal malformations (%) Anatomical variations (%) | Number of
administered of ossified !
coccygea
Cervical Thoracic Lumbar Cervical Lumber

(mg/kg/day)| fetuses vertebrae vertebrae vertebrae rib rib vertebrae
Control 181 1 (0.6) 1 (0.6) 43 (23.8) 18 (9.9) 7.51%0.102
100 165 1 (0.6) 47 (28.5) 7 (4.2) 7.97x0.177
200 177 2 (1.1) 32 (18.1) 3(1.7) |6.90¥£0.119
400 175 3.7 28 (16.0) 4 (2.3) |6.61%%0.120

*

Significant at 1 % level in comparison with the control

Table 17 Effect of pivampicillin upon the skeletal development of rat fetuses

| |
i |
Dose Number Skeletal malformations (%) Anatomical variations (%) Number of
. ossified
administered of — |
Cervical | Thoracic | Luml Cervical | Luml coccyeal
1, o ervica horacic .umbar . ervical | Lumbar
(n g/kg/day)| fetuses vertebrae | vertebrae | vertebrae Ribs rib 1‘ rib vertebrae
Control 255 1 (0.4) 2 (0.8) 14 (5.5) 4.60£0. 041
100 252 1 (0.4) 1 (0.4) 22 (8.7) 4.71+0. 066
200 240 1 (0.4) 2 (0.8) 1 (0.4) 12 (5.0) | 4.37*£0.064
400 237 2 (0.8) 2 (0.8) 1 (0.4 ; 9 (3.8) 4.77+0.039
*

Significant at 1 % level in comparison with the control



VOL. 22 NO. 4 CHEMOTHERAPY 369
Table 18 Effect of pivampicillin administered to pregnant mice upon their reproductive ability
Dose Number Duration Total Number of Number of | Parturition? Nursing?®
number of . .
.. of newborns weanlings
administered of conceptuses R . rate rate
pregnancy (average (mean litter | (mean litter
(mg/kg/day) |  dams (day) per dam) size) size) (%) (%)
Control 7 19.0 73 (10.4) 66 ( 9.4) 65 ( 9.3) 90.4 98.5
100 7 19.0 73 (10.4) 67 ( 9.6) 66 ( 9.4) 91.8 98.5
200 7 19.0 \ 73 (10.4) 69 ( 9.9) 68 ( 9.7) 94.5 ' 98.6
400 7 19.0 77 (11.0) 74 (10.6) 73 (10.4) 96.1 ’ 98.6
1) (Number of newborns)/(Number of A;)nceptuses)
2) (Number of weanlings)/(Number of ncwborns)
Table 19 Effect of pivampicillin administered to pregnant rats upon their reproductive ability
Dose Number | Duration Total Number of Number of | Parturition?| Nursing®
.. of number of newborns weanlings
administered of conceptuses i . rate rate
Pregnancy | erooe (mean litter | (mean litter
(mg/kg/day) dams (day) per dam) size) size) (%) (%)
Control 7 21.0 113 (16.1) 91 (13.0) 59 ( 8.4) 80.5 64.8
100 9 21.3 139 (15.4) 112 (12.4) 81 ( 9.0) 80.6 72.3
200 7 21.4 111 (15.9) 90 (12.9) 81 (11.6) 81.1 90.0
400 13 21.5 198 (15 2) 163 (12.5) 142 (10.9) 82.3 87.1
Table 20 Effect of pivampicillin administered to pregnant mice on post-natal growth of their
offsprings ; increase in body weight with age and mean vaginal opening days
Dose ' Number of | Number of Body weight of offsprings (mean + S.E.) vl;deiarllr;l
administered | Sex opegni ng
(mg/kg/day) newborns | weanlings 0 9 4 6 weeks days
3 34 33 1.86%0.036] 7.9%+0.15 | 23.6+0.22 | 30.1+0.25
Control — — —1 21.5%0.34
2 32 32 1.71+£0.036] 8.1+0.13 | 19.7£0.22 | 24.4+0. 38
S| 34 33 1.854+0.024] 8.1+0.11 | 23.6+0.24 | 29.8+0.27
100 — 22.5+0. 25%
2 i 33 33 1 1.844+0.024] 7.9%£0.01 | 19.4%0.19 | 23.4+0.36
1
3 40 39 1.65+0.030, 7.9+0.13 | 22.0+0.37 | 29.1+0. 32
200 20.3%0.71
P 29 29 1.52+0.040, 7.6+0.15 | 18.3+0.31 | 23.0£0.37
) 34 34 1.96+0.026] 7.540.19 | 22.0£0.26 | 29.3%0.25
400 21.4%0.59
= 40 | 39 1.89+0.031] 7.3%0.16 | 18.2+0.17 | 22.7+0.23

*

Significant at 5 % level in comparison with the control
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Table 21 Effect of pivampicillin administered to pregnant rats on post-natal growth of their
offsprings ; increase in body weight with age and mean vaginal opening days

Dose Number of | Number of Body weight of offsprings (mean + S.E.) Mean
administered | Sex Taginal
(mg/kg/day) newborns | weanlings 0 9 4 6 weeks days

S 48 33 5.7+0.06 | 25.1%0.86 81+1.9 180+3.7
Control 26.5£0. 46
? 43 26 5.4%+0.06 | 25.1%0.83 76+£1.2 161+2.5
) 69 50 5.6+0.08 | 24.8+0.60 77+£1.4 171+2.4
100 29. 4£0. 34*
? 43 31 5.3+0.08 | 24.5%0.56 75%0.9 162+2.2
3 38 34 5.6+0.07 | 26.5+0.94 70+2.5 174+4.5
200 24.0%0.12
? 52 47 5.3%+0.07 | 24.0%0.70 63+1.6 135+2.9
3 80 68 6.0%+0.05 | 27.1+0.49 81+1.3 190%2.1
400 24.1+0.14
? 83 74 5.6+0.04 | 25.5%0.50 72%0.9 154+1.9 |

* Significant at 1 % level in comparison with the control
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TOXIC EXPERIMENTS OF PIVAMPICILLIN IN ANIMALS

HirosHr Masupa, YosHIO SuzUKI and TAKASHI (OKONOGI

Central Research Laboratories, Sankyo Co., Ltd.

Acute toxicity of pivampicillin was studied in mice and rats by oral, subcutancous, intraperitoncal and intra-
venous dosing. The dosing period varied as 5~13 weeks for subacute oral toxicity in rats and 11 weeks in
dogs and 26 weeks in rats for chronic oral toxicity.

Prolonged oral toxicity studies dosing up to 1,500g/kg/day in rats showed no remarkable changes in behavior,
gross and postmortem findings and other observations except some depression of body weight gain, diarrhea
and/or loose stool, and a slight increase of adrenal weight at doses of 1,000 and 1,500g/kg/day.

In subacute toxicity study in dogs, however, vomitting occurred frequently in dogs dosed more than 400mg/
kg/day, and serum transaminase activity (GOT, GPT) was transiently elevated during 4th to 8th week in
animals received 750mg/kg/day. In an autopsy, localized degenerated necrosis of liver cells of dogs was observed,
which revealed a specific difference in the toxic manifestation by pivampicillin administration.

The teratogenicity was studied in mice and rats by oral dosing to pregnant female. No external nor internal
malformations seemed to be caused by pivampicillin in fetuses and newborns of mice and rats. No effect was

found too in post-natal growth of offsprings.



