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# = OX-L9BKT 2 f5Cdp D, 4RI KH frds & O TAM 1095
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oo AFEATWLE» O ORREDbD TEL, Z0
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4], 3% % iE Pivampicillin (& -5 CHEREY 72 O ONC
WITFTE & 1575 - TeRERAC S v THAET 2,
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BB D W TRAFIEGHEO M 12 > v TEE R
(R 7 1} v 2RkEH 209P Bk, S5 ikH X ORHMES NIHT £,
fiRAREE ST101 £, ZHE OX-19 ¥k FRAREE KHEK
TAM1095 #] 126t 2 PUd 1% JIAE L 7o T ITIX 250
g iR OHEYE Wister 5 v M & Vv, Ampicillin 8 X
U Pivampicillin # #h#h 30mg/kg B N#E L, &5
1 BRI 81 L, % D ifjE # Heart Infusion Broth |c
T2MEL D 1285 THIRL, ZO% % ICFRBRM & HEfl
L, 37°C 18H:Rk#t%, SOICHNE L TRERCED
HE DI WERE AL b - TIEE I & L

FOER, HAT FUKECH L TIZ 209 PHEB LW
GBI 128 fERFIIC B W CHHD 8 H & B0 T,
128 LA EO fIEHE ) & #8720 E 72, Ampicillin i
BOTHRIKOBAETH Y, WiFICEEZRBD LD o7,

KABE NIHJ BRicst L Cidi6ff, g STI01 kk
LTI 4 f% 20E OX-19 BRicst L Cik 8 fE#IR
THORB 2RO o728, FEEKHE, IAM1095
B 2 RIS O THORBE 280, 2fEUTO
AR Cd e TAUCK LT, Ampicillin 2BV Tk

VLB, S TG T Ky R 200 PR, 5K
Fkds X Oz ki STI0L Bk, #0ses KH £, 1AM 1095
Bzt L Cid Pivampicillin & Ampicillin Offjic 2% @
BT, KMFE NIH] #ds X 0L HE OX-19 i ¢id Am-
picillin i3 UC Pivampicillin 73 2 BYBE4E 2 5803 % ©
T As, AU R UziiE T o AR R (Pivampici-
llin 3.40 mcg/ml, Ampicillin 1.23 meg/ml) 2387452
EPBLHLNRELIIEZ DRI,

Table 1 Serum antibacterial activity after
oral administration of pivampicillin

in rats (30 mg/kg)

" Serum concentration | Pivampicillin| Ampicillin

. 3.4 mcg/ml |1.23 mcg/ml
Staph. aureus 209P X128 1 X128 1
Staph. aureus Terashima X128 1 X128 T
E. coli NIH] X 16 X 4
Klebsiella Pm{é’%’ﬂgi} X 4 X 4
Proteus vulgaris OX-19 X 8 X 2
Pseud. aeruginosa KH X 2] X 21
Preud acrugimnl  voos | % 2 x 2l

Method :

Pivampicillin and ampicillin were  administered
orally respectively at a dose of 30 mg/kg to male
Wistar rats weighing 200~250 g. and the serum
antibacterial activity was measured with the serum
1 hour after the administration (using serum pooled
of 1 group of 5 rats).

Serum was diluted with heart infusion broth by
two-fold dilution method (2~128 fold), each of them
was inoculated the test organism, incubated at
37C for 18 hours and the growth of bacteria was
examined.
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e L UEESENRE (Table 2)

Pivampicillin 8 1 #5-5  fi% PIEE B L UM
E&RIRE Lic, JUIEITIIAE 250 8 fif #% © Wistar 5% #
7y b (1ELIL) &AW, FAIOKM IS MEIE % 30
mg/kg BOFE L, #EH305, 1, 2, 4, 6FHicE
NEhT—F R TFICBBE L, FIRES X OB KSR X
DRI L TEREN DM YREE & B UTe, IRERPIREE
ZOWTIRAREFEICAT, B, R 18 ICIREAER
REK 4ml 20z TEERE BOWEL, Z0LREIC
DWTHIE Lz, 728, BEREICIE B. subtilis PCI
209 %E REHE L THVART 4 2 7 EEZ RV, B
i pH 7.0 DBBIBERMHRIC X > TIT RV, RIFFICIT
7> 7z Ampicillin DA% & B Uiz, MPREC
DNWTH B Ea, Mlkm§Fh bEE#3053c e~ 2
#38%, 4ifi 5.120. 45 meg/ml 2t LT P9 AR ML G i
12.5+1.69 mcg/ml L 3 U < B <, CALRRREAIC IR L,
6 BRI T LIRBE T3 H 3 BEREETH - /oo Am-
picillin {IZBNT HERICEE-% 305Ice— 7 287
2, FOEBEEIINE VKL, Pivampicillin @ Y4 2T
HY, FEFBHEBIC OV T 4720 L 6 B RI#ICITRIE

RNETH » 72,

SRS EE I DV Tk Pivampicillin GRIFFRE L
< ROTHE, MiDIETH - 723, R L OB ORI
EH i EE A S - 7o, Ampicillin (23T b FAS
BbE KROTE, MOETH 52, ZOREZmh
REE L RIfRICE LERETH Y, Pivampicillin © 14
BEEOMET Lz, 72, BRIZH T Ampicillin 2
BOWTIRBERTANZVERSHP THEORH LT,
Pivampicillin Gi3# ORPMERINER T, FIBFCE
WTH B Th oo

BB it & B itt (Table 3)

REH- Rtz DV Tk, MILLER < BRAUER 5iZ X
> TEELX N/ Liver perfusion-aeration apparatus ?
HREEANTT v b OJIFFERZ TRV, RO
FEH B R 2 JE Ulce HEFMSRM L LTI EENIRE
i3 40~42°C 2l BIRICTABI L, FEMUEEIT 1dom JKEE,
BRI AR AT L2 KR L/ SD%T v b
DAY AVERIEE 150 ml ZfER L, i, KR
JFHE T PR ARA 3053 AT FEHHE H IR EE A5 50 meg/mlZ 72 5
BRICHRRGEER L 7o IF K — i3 24 R & 0250~ 300 8

Table 2 Serum and tissue concentrations of pivampicillin and ampicillin

Dosis ; 30 mg/kg per os
Pivampicillin Average of 5 Wistar rate = S. D.
L 1 2 4 6 hours
(abdﬁﬁ‘r’l;’l‘ aorta) 5.1+0.45 3.4%0.31 0.73%0. 23 0.190.09 0.08:0. 1
(porSthu\?elin) 1.25+1.69 8.4+3.31 2.16%+0.77 0.67%0.33 0.16=%0.17
Liver 31.8+14.1 32.2%+5.9 8.5+2.4 4.3%£1.4 1.11+0.7
Kidney 27.9%+6.3 16.8+1.5 7.1£1.6 2.6%1.3 1.53+1.04
Lung 2.5+0.6 1.5+0.2 0.3=%0.11 0.19+0.01 0.19+0.01
mcg/ml, mcg/w. w. g.
Ampicillin
% 1 2 4 6 hours
(abdfri’i‘r‘lﬁ aorta) 2.44+0.57 1.23+0.28 0.41%0.36 0 0
(porstzf“fe‘lm) 10.5:+2.17 3.0%0.99 1.13+0.79 0.020. 02 0
Liver 1.64+2.8 7.3+1.4 4.2+0.3 0.13+0.12 0
Kidney 14.1+2.8 7.0+1.3 5.9%+2.9 0.39+0.31 0.23%0.04
Lung 0.56=+0.2 0.39%+0.19 0.28+0.14 0.19+0.03 0.18+0.01
mcg/ml, mcg/w. w. g.
Method ; Disc plate method.

Test organism ;

Bacillus subtilis PCI 219
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D Wister %7 v M &V, FHIREREE i 2.32ml/fifg/
minG, E¥REH-BEHE L 0.08ml/ffg/h T -7z, JBEF
BIEIE Bacillus subtilis PCI 219 ¥ % Mg & + 24K
FA AT X > T -7,

Pivampicillin OfEH-FREE 2 HIOFHETAH S L,
BAIO 1 B Tk 1,660meg/ml, R\ T 2 ¢ B TIE740
mcg/ml, 3 KffEH 216 mcg/ml T3 -7z, Ampicillin iz
BWT Y 5 FDOELET, D 1 HE <X 1,100 meg/
ml, oW T 28K# B Tix 693 meg/ml, 3 WA 310
meg/ml Tdh - 7z, REFHHES TH 3 & Pivampicillin ¢
VX 1 BRI E 3 X O 2 B B OB 8BS 23 Ampicillin (2
BLTELS ShidiPRECHS L —BT 2K TH
%o

B K B # (Table 4, 5)

PEIR BRIRALAE, PRIRIBRYYE 3 & VIR RYE I A< &
HEH LIRSV TR S, EFIXISF 2 572F b
e B 76, KELFIOFH18HITHY, EONFRIZA

Table 3 Bilialy concentration of pivampicillin and
ampicillin by perfusion technique of isolated

rat liver

Pivampicillin (mcg/ml)

0~1 hrs. 1~2 2~3

1 1560 800 192

2 1760 680 240

Mean 1660 740 216

mean bile flow 0.08 ml/w. Liver g/hrs.

Ampicillin (mcg/ml)

0~1 hrs. 1~2 3~3

1 960 688 240

2 880 752 392

3 1450 800 340

4 1008 544 184

5 1200 680 392
Mean +SD 1100+204 | 693+86 310+84

mean bile flow 0.08 ml/w. Liver g/hrs.

Table 4 Clinical response of pivampicillin

No.| Name | Sex | Age Clinical diagnosis Dose/day | Duration g;gg:r?ée Side effect
1| K.K. M 15 Acute tonsillitis 0.58 3 days + —
2| H. K. F 29 ” 1.0 7 + -
3| F.N. F 45 " 1.0 2 H -
4| Y. M. M 17 Acute bronchitis 0.5 7 - —
5| T.K. M 31 ” 0.5 2 ? ?
. Acute bronchitis
_i S.K. | F 39 Chronic nephritis 0.5 7 + B
Acute bronchitis
_7 H.H. F 59 Pulmonary tuberculosis 1.0 22 + —
3| F.O F 60 Chronic bronchitis 0.5 33 + _
R Diabetes mellitus '
9| H.S. M 29 Broncho pneumonia 1.0 16 + -
Broncho pneumonia 1.0 9
10] R.M. F 58 Chronic bronchitis 0.5 9 + -
11 T.U. M 67 ” 1.0 11 + (Skiﬂ rush)
_12_ S.Y. | M 52 Broncho pneumonia 1.0 13 + (systemic iching)
13| S. H. M 42 " 1.0 5 ? -
Broncho pneumonia .
4| K.K F 53 Carcinoma uter 1.0 14 + g;)a;est?;)loss of
Broncho pneumonia
15| A. K. F 63 Bronchiectasis 0.5 2 + (pyrosis, loss
Hypertension of appetite)
Broncho pneumonia (PAP) _
16| K. T 42 Pulmonary tuberculosis 1.0 14 +
\ S ¥
171 S. 1 72 Cholangitis 1.0 7 + (loss of appetite)
18| A.H F 42 Acute cystitis 1.0 9 + —
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Table 5 Laboratory findings
i : . S. Haemogram Urine
No. D(“;:“‘)’“ Day of = 1 ES.R|0ppiwp.c B.U.N |S-GOT |S-GPT
ys éxamn . Thour Neut. |Stab, | Seg. |Eosino | Protein
Before 2+ Red‘t“:t“ﬂ#
1 3 days After 11days PR
v oos - T
Before 14 12,700 87 27 60, 0 19 18
2 7 days
After 11days 5,800
3 2 days Before 10,200 80 | 28 | 51 0 24 24
Before 13 - 4,200 — 15 39 27
4 7 days
After 7 days 3 - 10 36 24
5 2 days Before 30 3+ {10,000 59 25 34 1 - 24 24
Before 18 - 8,600 83 60 23 2 + 19 22 17
6 7 days i
After 8 days 8,100 73 10 63 2 + 22 } 26 15
Before 88 | 6+ | 5000| 63 | 23 | 40 | 3 + |
After 7 days 106 2+ 6,100 | 48 4 44 1 - 13 i 21 19
7 22days
no21 45 -
38 33 4,500
Before 6 5,300 | 52 8 44 2
8 33days
After 18days 23
Before 60 - + 22 23
9 16days
After 18days 9 - 25 29
Before 63 6+ |13,100| 83 22 60 1 - 40 28
10 18days After 18days 26 - 5,900 | 60 17 43 1 - 37 34
”o32 13 22 23
Before 59 3+ 7,300 76 20 56 4 - 43 25
11| 1ldays | After 7days 22 - 8,100| 79 | 24 | 55 3 }
11w 10 + 6,000 73 | 30 | 43 6 - |23 27
Before 34 6,900 64 26 38 0 - 14 l 19 22
12 | 13days . - ‘
After 5 days 38 5,800 | 40 19 20 3 —
Before 30 2+ 7,500 63 14 49 2 - 15 23 28
13 5 days |
After 10days 32 7,500 67 17 50 0 - 12, 24 24
Before 96 | +2 | 7,300 - 0 119
T
14 14 days After 5 days 65 5,800 i 20 24
no 11 61 22 26
Before 51 + 11,700 76 15 62 8 - 13 23 26
15 2days
After 4 days 12 9,800 61 16 45 3 -
Before 56 + 7,600 | 56 2 54 12 - 17 22 21
16 14days After 8days 25 5
[N 8,100 49 18 44 5 - 17 23 20
Before 8,000 85 18 67 1 - 38 28
17 7 days i
After 7 days | 15 28 22
I
Before w.
18 9 days After 10days W.B.C +
nooa0 w. .
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TERYER 3 4, ARKEXR4H, BHEKEIR 14,
LELRR 8 Hil, BRHERB X UBHEBHRR D% 14T
b, BeEEIZ1H 0.5~1.0g (4 H7EN~8H 7%
A) G, 1[H1 ~ 28 Sk EEER L URERICE
B L7z, #ER$Z2 H~33HBITH Y, FHEEHEK
BLURERL, 118 10g TH D, BERDFHERS
HRBERIC OV TRAHES 3 AUNICBRERB LT
MEAFROWER Lc b D& ES), 3 HLNICEEDR
DERIHDOERRE Lic, BHEKEXRICPHWTET
RTOE R EAEE % 3 HUANICEW scEE
Al b DEER), #E5#%3 HURNKEEOA LN LD
BER, 3 HUWICKEORAA LNV, D& EGL

L7z,

KE MR IC OV TIZ R 7 HEANIZT-3TO
HiEREROEHLUBOA BN LDOEES, 7 HLL
NICKBOAZ LN bDERR), HohEhrolcbDE
BN LHE Llco BBERDHETERSE 7 HURTHS
TOHMEEROEH L SE T ES), BWEOKOALN
b DERGE Lico BHERERRIC OV TIE 3 HEND
FHRBEL LD, HEORLNILDEFRL Lic
FORER, EB24l, ARG, ER 14, TH24T
bole, 78, EHS, EFIJTBEIREEET, HE
BRETH o 7co MIEFANCIZ ARG RIOEEP LY
EF 7, 82T Strept. viridans %, JEH)13, 15
TiX Diplococcus pneumoniae?, JEH14Tix Neisse-
ria ML TV, ARFIRS 5% TIHIES 151 W T
Strept. viridans HSFYRES 7 AILYER DM FHRA
BARHTH - 1,

BIfER & U CIERII2 CRBEIE, JERILLITRFICT
A EBRRDORESE & B 1D TR DR G. 2hak, £IE
#i14, 15, 17T TENEHERAER, M), RREOH
HBREIR B3 & 7 23, SEBTLSMISRAHR G 3 TJHETH
2 720 fMDIEFNC I\ THAFR T NSRBI B ieh

27
WBELEOUICEE

Pivampicillin L Ampicillin OB AICdh H, nonspe-
cific esterase D¢ Ampicillin (Z2{b+ 5D Ch %
PHRENICBOTREE RV EVDR TS, bith
NOIT - T fIE I 17 & 2 % & KB NIHT Bids &
URTEH OX-198kizxt LT Ampicillin X D 2 By %
AR DNz, ZOZ L, HEHBERCEETRY
PRIRFIZATIE o e i P OFEFIBEE IS E N D - 1o 12D B
DRITBHRITER VLD L EX D, £, HATHIC
HLTROTRSG 128U ETH Y, Zh bFRERE
B, WEEICEN DR L D o, S0 2 B

TOETHLNRELIIEZ DR,

MAPPEEIZ >V TiE, AIZBWT Ampicillin, Pivam-
picillin D[EJE # 22HRHC 5 L7234 ic Pivampicillin
DI #EEE Ampicillin OBEEOK) 3 fFiciET 5 LW
HEINTWBER, bhbhd Iy FDERICIBNTIL
Pivampicillin # 5.5 O BRIML, FINRMLPEEZVTHE
Ampicillin B 5RO 2 fELL EOfEER L, A &, M
DIRENBIEIC BN TS 2 ~ 3 EDOEBEThH 12, &
D Z Lk Pivampicillin 23 Ampicillin (2 Jf LT L D
DWILA A Y BIFTH B2 L BRETHHETH S &
£z 5,

Mo, BEC o TiE, bbb OR#IZ T v M5l
MIFRER & W O Bk R TIc B 5 b0 TH D, [F—
LARLVTHEET 52 LIZREETH 54, SHRIOME T
# 2% &, Pivampicillin 22657, Ampicillin 1709 7 DOfH
e 2 380, EREICHT 3 -k v N THRBE,
Pivampicillin 30.2%, Ampicillin 228%Th Y, = DF
M REE DEICETT S L EL bR D,

FRARIIC I PR BRI & 2 & B IE /2 L SE
DONFHRYSEICHER L, ARG Pz Pk L
2FEBI 2 BR OBl DWW TR LIRS, EXh2 ),
130, sh 1 BIORME & Bize EHIE DN
AT ORGSR CRERIT R WS, REELLUT OESIc
XHUTHEHLS A THELEX 5,

LU, BIER & LTk m1sto 5 b 2 filic Ik
JEIER, 3 Bl BRI AFIE G H I B L7223, v
FTHOAROH L E 7T EF R OREGIC X D K L
TDEEFFBNBR= ) VREAITHY, YRT L
F—USDOHHEAPEZ GNBEHITHHZ &b, FH
BEEL TR +HFICEETA20RERD D LEZ 5.

E70, AROBEHIZICHIERFEHRERE LD
D4, iE T R T I F—EIEEEZRE L D
96l 225, WTFHLIEFRHNOMHETH - 7

E & B

Vb, bivbhid Pivampicillin (o CHLEERY, B
IR kR 2 Nz, FRRORES % 2 7o

D #HE7 FURE, 77 LEMRE GO, Wik
P, BETUH, ARUREED) OREHERKIC R S Mg T
Ampicillin & DIC K ERZEERD LD > T,

2) Ty MR HREEBCGREO i $ X ORI i
vk, Ampicillin {2 U T 3572 LENLA LD EEEE
ZIR L7zo

3) T v hHIHAFEREE O AEH- P EEIN T BEA RT3
T Ampicillin (2 U TABIBTE O @b, &
el 7 it dr OHERS Tl il P IRLE DHERS & BULIS 5 bk
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¥zl 14, B2 BIDORGETH -7z, BIWERA L LTIX 2 flic
4) BERAICIIIERBRBYGER L+ 5 PEEUT O BEOT VAX—ER, 3HICEBIERE B 72,
NRHREUE 12BN R L, 802 ), HXh3H, 24

LABORATORY AND CLINICAL STUDIES ON PIVAMPICILLIN

Motoaki KisHIKAWA, TosHIYUKI YAMAMOTO, KAZUHIKO OKADA,
Masao Kasucal, Hipekazu HANAKI and SaBURO KITAURA

First Department of Internal Medicine, Nagoya City University, Medical School
(Director : Prof. MOTOAKI KISHIKAWA)

Laboratory and clinical studies were carried out on pivampicillin and the following results were obtained.

1) Serum antibacterial titers against standard strains of Staphylococcus aureus, gram-negative rods (E. coli,
Klebsiella pneumoniae, Proteus vulgaris, and Pseudomonas aeruginosa) were not much different between ampi-
cillin and pivampicillin.

2) Concentrations of pivampicillin in blood and organs during oral administration in rats were twice as
large or greater than those of ampicillin.

3) Excretion into the bile from removed rat liver under perfusion was significantly greater for pivampicillin
than ampicillin. With a change in excretion amounts along with the time course, results similar to a change
of concentration in the blood were obtained.

4) This antibiotic was clinically used in 18 cases of infections with less than moderate severity in the
field of internal medicine, mainly consisting of respiratory infections. Excellent effects were seen in 2, good
effects in 13, no effect in 1 and unknown in 2. As for side effects, skin allergies were seen in 2 and gastroin-

testinal symptoms in 3.



