B LW IREA R~ =Y o Pivampicillin
(2 B89 % BB A RTAL

BBl =
RKEAEHEF - B

cH B B = - K #H O F
T ik E

HMEHANEMEDF B =

# L < BHJE & hic Ampicillin (ABPC) @ 3% # {k Pivam-
picillin 22T ABPC % HB3EA & U T 51 RF-fff
RIS o KR, ROZEERBEN L bR,

W A7 b7 5iE Ampicillin & WET, ZOHREN
(MIC) 1277 npgtEd 5 X AR E v L, 7
TLRMERETIRIRSETH o, BRESBET F U EKH,
KIBH ORZHIMIC O TIHIE LA EHERTADRE
Poleo 2D invitro PE T LEREROKE
BB & hic, Pivampicillin & ABPC 0 #&HiflH o #
FEH 5L Pivampicillin OFE EH © 33 » E <,
Pivampicillin @ ester 2 8lh, HE HE R T % Tk
MRrhdln B bh b, Blactamase IZXHT % LE
Hix, 7 FUkE» S L7 Blactamase Tix ABPC
RHREETH D0, KBEE» DD B-lactamase 1237
WL ABPC LRIBE TH»7co, <=V AREOKEHE
DIEZENEE X ABPC it _3 ~4Fm <, HIRbE
RRTHY, <V AEBRMBYIEICH T 5 RESE Ik

Pivampicillin

s
CH-CO-NH-CH 'Fﬁ N7 CHs

~CHs
NHz-HCI o* ~—N———CH—~COOCH20COC(CH3)3

Chemical name : Pivaloyloxymethyl D-a-aminobenzyl-
penicillinate hydrochloride
Mol. wt.: 500. 01

Ampicillin

S
/CH
@—(I:H—CO—NH—(IIH—(I:}T ~¢lou,
NHyHCI  C—N——CH~COOH

HICERTVBZ0—FEALTVWSbDEEDA
%o
® B

Pivampicillin x5 v~~~ 2 + Leo tt CRAK &h iz AB
PC o Pivaloyloxymethyl ester T#% %,

5y FEIE 500.01 T, HAOHMMERRBERTSH Y,
K Zmmkih, BETLVI—NVTHE,, T—T NV
WY Th B, ’

Pivampicillin %, %O % & CIXHEERHZR S 2V,
EOEE S 5 LAKNTESH,IC esterase DIERIC
X b pivalic acid & RZ&EHLABPC @ hydroxymethyl
ester IZHIAKS R & H, WiCZ DRk LTERES IR
J25g . ABPC $i¥ifkix ABPC L AL AT AFE FiCH
ROML, FEHETT L VbR T3, 7, AHlX
HILE» B ORI X £, FHE~OBITHEL ABPC
ICH LBFT, F& T ABPC X Y Bh i ialshEs
zbhdtvbhTns,

4@, F ¥ bix Pivampicillin (PVPC) 2B+ 5 Higd
ERFHI % BEsn> ABPC % HLBEHI L & TRI—&MHT
TRV, RD &S i E 2 T

M LUFE

1) HEARZ R A

BRRHFED ST LBER LU T AEHERE3RRIC T
SR PIFIE S & BiikE#% 1< Tryptosoya 74 31, #ll
BBz Heart infusion 22X % i\ 5 H AR L5 L

LT HRIEBIC X 0, 3TC20WRHIRERE ORI RE
FHiE&EE MIC (meg/ml) Gk, ¥, L YR
B, 77V 7EHICOWTII0% B Heart infu-
sion FERBEHLE IV T37TC, 208t MIC %, Vv
B, XABEREICOWTiE GC Bl SR OREE R
B, v=Av—HEiciE, TGC sz FviT37C, 486
&% D MIC Tk,
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2) ERERBERRIC T B B ESA

HEERAYIC B S Rle 77 F U 3R 100 BRds X OVKAGHIS6
RICe S B M5 A & _ERE O B AR SRR
BIEHIC X VR Tz,

3) FENICKIETHEET ORE

PEC RIET R pH, AMiEAN, SEEROK
W% Staphylococcus aureus 209 P-JC #¥aHRERE & L
T Heart infusion 7' 3 V& HWT, 37C, 20mEfEEs
#EHED MIC TRz,

PH DRI RHho pH % 5 ~ 9 © 5 Bpic b &
¥, NMEAINO R T ALk & 35 iz, 50, 25,
10, 0 %DFENTINZ, €DOHENCRITTRER, B
BROB AL, HHPOEEE 9.2X107~9.2X10° ©
TR Lz,

4) BRI RIETRE

Escherichia coli NIH JC %z RERE L LT pH6.0
@ Heart infusion 7' 3 - C37C, 18FpfEE&EE 107°
FRLUBERE Lico ZOHEHKE &bl pH6.0 O Heart
infusion 71 3 L CIMEFHR LTz iz Pivampicillin,
ABPC %4 100mcg/ml 2725 X 9 iz 5% 2 177
LA 315 e AN D BN A o S8 (P A 2 [
Pivampicillin, ABPC %, KIEE DF5H! B-lactamase T
SEL, AR ERE L.

%7e—J, U< Escherichia coli NIH JC ## Hi
W, Tryptosoya 7' 3 > C37C, 18M;E1E#&#k% Heart
infusion 7' 2 LT 107° #H L, Biophotometer % {#
AL, xt¥diig k© Pivampicillin 12, 5meg/ml (MIC),
25mcg/ml, ABPC 6. 25mcg/ml (MIC), 12. 5mcg/ml &
e BRRICINA, SERIAINEORE R OBT 2 \E (T
%) L—ERT L DAEERIEI X D BRE L.

5) HEDPEAT S Blactamase Izt 5 ZeEM:

Penicillin it {4 D R4y W Staphylococcus aureus
No. 87 #k¥B X OEEKSHE Escherichia coli No. 24 $£%
FWT, ZOE{&E» 5 plactamase ZhH L, WZEK|D
B-lactamase (2332 LEME RN Lice LEMEDHIE
L LTk, pBlactamase DOFFR I FA %2 2 meg/ml
Ll BTz, 37C, 304y HARK100T, 15 OB
T B-lactamase % ANEIL L, Bacillus subtilis PCI-219
WERBHEE Lich v 7HEIC X 0 BEIMEZHIE Uiz,
6) ~URITRIT DRI

1# 5L ddY-S = 2z Pivampicillin, ABPC %
0.25mg ZREOHRE L, MRRHYICSERME, B 5 I
ERWEL, ATV XA M EIEY, Bacillus subtilis PCI-
09 MEBMEBHL LT, by HEicky, Eicath
2 IEAR 2 MRt Lo

x4 TIZ10~155H 48 L, WO LiF &Rk e Lic,

RSN 1gico% 10ml o pH7.2, 0.1 M-PBS #}j
WHKAKPTHREY A P EMEDRD LHEBREL L

FVARM DR OFIEICIT 0.5meg/ml DIHIZ VS,
HEEALIR 21T 75 - 7o
7 = U A RRIBGIEICH T D IRESR

a ) Penicillin 21T N U EREE I 3 2 1RE R

Staphylococcus aureus E-46 ¥ & M mFEREEH T37T
18RFHIE R 21TV, ABBEAKICRES B 6 %L
FrLEREAL, 10LDs & 1HI0LD ddYS § <
U2 (18~19g) MEREPICHAR L 7o, BEREDE 2 RERIfRIC
1[8], Pivampicillin 0. 005mg/mouse, 0.0025mg/mouse
0. 00125mg/mouse, 0. 000625mg/mouse, ABPC 0.01mg/
mouse, 0.005mg/mouse, 0.0025mg/mouse, 0.00125
mg/mouse #&M#%5- L7z,

b) BRIKSYEET R U BRI T 2 1EPoh R

BEER B Penicillin A8 pEfE  Staphylococcus
aureus No. 95 #, Staphylococceus aureus No. 96 ¥k %
YRR T3TC, 18R 217/, ABAKIK
IC¥ilE & 10LDso % 1 BEL0PED ddY-S S =v = (18
~19g) BHARICHERE L, 2 IR% 1 E&ER R A%
WEITIL > T,

C) MHAREREIRYIE T B TRBERI R

Diplococcus pneumoniae type MkE ANMiEINAT 7
A 3 2 T37C, 18WEMINE# #4775y, 100 LDy, % 1 #£10
LD ddY-S & ~w = (18~19g) MEREAICHHE L 720
B % 204 18] Pivampicillin, ABPC %4 1.0
mg/mouse, 0.5mg/mouse, 0.25mg/mouse, 0.125mg/
mouse THREORWE L7z

d) KRIBHERBYUE I 5 IR0

Escherichia coli NTH ¥k 5B RKEHIZ37T, 188
PisEtR, AWAHKICPEESE, 6 %LF VLSRR
AL, 61Dy & 1 BE10ED ddY-S & = = (18~19g)
PERRPIICHERE L, 2 BefE14% 1 [B] Pivampicillin, ABPC 4
4 2,0mg/mouse, 1. 0mg/mouse, 0.5mg/mouse, 0.25
mg/mouse % i\ CTREOAME LT,

e) R RYE IC kT3 B TRIR R

Klebsiella pneumoniae ¥ % @ 7 4 3 - T37C, 188%
F¥E# 2177y, 101D % 1RO ddY-S & =&
2 (18~19g) BEREPICHERR L7z, Hefith 2 itk 1 1],
Pivampicillin, ABPC %4 2. Omg/mouse, 1. 0omg/mouse
0.5mg/mouse, 0.25mg/mouse #FEHIRPE LIz, Fiz—
5, W 2 BERtE & 6 BERIHLIC 1 [ Pivampicillin,
ABPC 4.0mg/mouse, 2.0mg/mouse, 1, Omg/mouse,
0.5mg/mouse T 2 [BIDEATRHEE 1T - 70

£) BRI 2IR5R

Proteus mirabilis 1287#k % Y @FEREHIC 37C, 18
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Table 1 Antibacterial spectrum against
Gram-positive bacteria

Table 2 Antibacterial spectrum against
Gram-negative bacteria

Test strains ABPC Pi\{)ﬁi‘crﬁiin Test strains ABPC Pi;?gﬁin
Staphylococcus aureus 209-PJC 0.1 0.2 Neisseria gonorrhoeae 0.05 0.1
" Smith 0.1 0.1 Neisseria meningitidis 0.1 0.2
” Terajima 0.2 0.2 Escherichia coli NIH JC 6.25 6.25
" Neumann 0.2 0.2 ” NIH 1.56 3.12
" E-46 0.1 0.2 7" K-12 3.12 3.12
" No. 80 (PC-R)|>100 >100 Enterobacter aerogenes 25 25
Staphylococcus epidermidis 0.2 0.39 Salmonella typhi 0.78 0.78
Streptococcus pyogenes Sy 0.013 0.025 Salmonella paratyphi A 0.2 0.39
" Cook 0.025 0.05 " B 0.39 0.78
Strepotococcus fecalis 1.56 3.12 Salmonella enteritidis 3.12 3.12
St.rep tococcus viridans 3.12 3.12 Klebsiella pneumoniae 0.78 1.56
Diplococcus pneumoniae txpe [ 0. 025 0.05 Shigella dysenteriac EW-7 312 6.95
" type IL | 0.05 0.1 Shigella flexneri 2a 1.56 1.56
" typeIll | 0.05 0.1 . - . .
Sarcina lutea PCL1001 <0.013 | <0.013 Shigella boydii EW-28 6.25 6.25
Bacillus subtilis PCL-219 0. 39 0. 39 Shigella sonnei EW-33 1.56 3.12
Bacillus anthracis 0.05 0.05 Proteus vulgaris 50 50
Corynebacterium diphtheriae 0.78 0.78 Proteus mirabilis 1287 3.12 3.12
Clostridium tetani 0.39 1.56 Proteus morganii Kono 100 100
Clostridium perfringens 0.39 0.56 Pseudomonas aeruginosa No. 12 |>100 >100

MIC (mcg/ml)

REIHE R & 1770\, AL AEHKIC RilE S 3 LDso % 1 ¥
10IED ddY-S & = = (18~19g) MEREPICHEREL, 2
FEfEi#4 1z Pivampicillin, ABPC % 2.0mg/mouse, 1.0
mg/mouse, 0,5mg/mouse, 0.25mg/mouse T 1 [AlFEH
BE &7 o7

ERELUEBRE

D) WEARRZ T4

BEREFD 7T LEMER X ORI 2 BRI N
FECOWTIRA LIcE R 1%, Table 1, 2 joR&h
2L Th 5B,

Pivampicillin {3 ABPC [Alf, 2 F LM MERE 130
BEICEWHEARY NS LEFLTWS, ZOHE
ET oL, 77 ABMEETH DT U EKER O
#H T Pivampicillin, ABPC 33tz 0. 1~0. 2mceg/ml
WAL &2k LThs, BRZIBED Penicillin 53 iR 0%
A Penicillin it Staphylococcus aureus No. 80 f
AL TR # L b > 100meg/ml LR & 7% & Ag
>l Lo WEREEECIE Pivampicillin 0, 025mceg/ml~
3.12mcg/ml, ABPC 0.013~3. 12mcg/ml DR % 55
Lico 77 BEEMIK TR Y VH, XA EREICK LT
Pivampicillin 0. 1~0. 2mcg/ml, ABPC 0.05~0. Imcg/

MIC (mcg/ml)

ml 7R Lo 77 AEMEDIRETH 5 KIFE <Xt L
TiX Pivampicillin 3.12~6. 256mcg/ml, ABPC 1.56~
6.25meg/ml DEZHEZ R L, KEEDOHE A Pivam-
picillin 0,39~6. 25mcg/ml #;xL, ABPC Tix 0.2~
6.25mcg/ml #R L7z, Tz uZxAH, THHE BB
B T Proteus mirabilis 128TH#RWT, Wihd 25~
>100meg/ml DREZMETH - 7zo

VU EoRER, 77 A5, EBHEEECH 2> T Pivam-
picillin, ABPC XZiEFIUHEA 7 N 755 H L,
HiE Sk ABPC 2t~ 1 HRERNL S Tholce T
X Pivampicillin 23, Z0EETRIENERST,
ester 0N, WENERTE TICHRHB» 2 5720 L
Bbh s,
2)  EEPE SRR 6 B B S A

FRRHIC B S o 7 RO BRI,  KIBRE Iz
i fRat Lt Fig. L2IRENZ 5L TH 5,

7 KR OB A% Pivampicillin, ABPC & 1, 0.048
~>100meg/ml DENCIEL ML, BEMR L, H%
[ SIS E AR L, MIEAIRNICIE L A LR
H oD o T,

KEE O 84 1% Pivampicillin @ £©°— 273 12, 5meg/
ml {2, ABPC @ tv*— 7% 6. 25meg/ml iCfE7EL, >100
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Fig. 1 Sensitivity distribution of Staph. aureus
(100 strains) isolated clinically

Table 3 Influence of various factors on
antibacterial activity

* Staph. aureus 209P-JC
304 Factors
ABPC Pivampicillin
9 0.1 0.2
207 8 0.1 0.2
. pH 7 0.05 0.2
o 6 0.05 0.2
5 0.05 0.2
i . 0 0.025 0.05
O ot oo o 1w oz T 25 50 100>100 us:‘f:m 10 0.025 0.05
0.048 0,195 0,78 3.12 12,5 (%) 25 0.025 0.05
MIC (mcg/ml) 50 0.025 0.05
Fig. 2 Sensitivity distribution of E. coli 9.2%107 0.05 0.1
(36 strains) isolated clinically Inoculum 9. 2% 10° 0.05 0.1
% size| 9.2X10° 0.05 0.1
50+ (cells/ml) | 9.2x10* 0.025 0.05
9.2X10° 0.025 0.05
40 Heart infusion broth. MIC (mcg/ml)
304
Pivampicillin (3R, 740 ) HRIC I W THED
20 - DEX 7% <, ABPC TixERMMNCI VW THE DM
) MBRH BTz AMLIEHIN T X Pivampicillin, ABPC
109 L L ICHE BRI o, BB ROBEB TR
Pivampicillin, ABPC & {2 9.2X10° & 9.2X10* D
3.12 12.5 T 1ERE, MENCEBRAR bR,
4)  HETEERARIC RIE TR
MIC (meg/ml ) Table 4, Fig. 3 I Sh s & & < RIBRI0S O
Fig. 3 Bactericidal activity of pivampicillin HIZ B TRHEEI I A 5 A5, Pivampicillin Gi3304 % ¢
L A LAERSKICEI RS, BERTADATOE
- O Ve ABPC THI05% X D REIEAA M % D, AHK
o 10°- Control .~ A LI L, 6053 % TICAMRIRD 2% B,
§ L ¥7z, Fig. 4, 5 c;r&h 5L £ Biophotometer %
= 10" R B b I ABERIEIZ BV T H, MIC, 2 MIC,
8 - WEEL bic Pivampicillin ORI 1 ~ 2 ilEL
Q.)
g 10°4 Table 4 Bactericidal activity of pivampicillin
. Time (min.)| Control |Pivampicillini ABPC
10 0 2.85%10° — -
Time (min.) 10 2.89x10° | 2.73X10* | 2.33X10°
20 3.50X10° | 2.68X10° | 4.62x10?
meg/ml O¥RAHI25%H bR, BEHEDOILIZOWTIL, 30 3.75%10° | 2.41x10° | 9.80% 10"
ABPC OFMN1ERZMBR L P o, LIL, TDH 60 8.71X10° | 1.12X10* | 2.00X10
A b WA D LHARIRIC TV, 120 6.20X10° | 1.46X10' | 1.40x10

3) HEAICRETHRTF O
Table 3 iCR&N BT &<, Hh pH OBETIX

Test medium : Heart infusion broth, pH 6.0
Test strain: E. coli NIH JC
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BACHDONTL B TH o720 TOBREIEWE (T
%) & EFBOBEEN— L THbhiz,

Fig. 4 Bactericidal effect of ABPC and pivam-
picillin against E. coli NIH JC

07

- Control

207
- Drug Pivampieillin
£ ] 12.5meg/ml
£ 40 Pivampicillin
'-g 25meg/ml
o
S 6o ABPC

6.25meg/ml
807 12.5meg/ml

T T

T
4 ‘5 6

._.-
S
w
5
o5

Incubation (hrs.)

Fig. 5 Bactericidal effect of ABPC and pivam-
picillin against E. coli NIH JC

10°4
164 Control
167 Pivampicillin
12,5meg, il
10° 1
R Pivampicillin
10° 4 25meg/ml
104 .
ABPC ABPC6, 25meg/ml
10t - 12, 5meg/ml
102_
10] T T T R T 4{ T
0 30 60 90 120 300

Incubation time (min.)

Fig. 6 Stability of ABPC and pivampicillin to
B-lactamase

Staph. aureus No., 87

1009 W 2
ABPC

® Pivampicillin
% 50

=

Q

: \

[a¥

X
0 . \‘\y—x~x

T T

T T T T T T T T T
X25,600 X6,400  X,600 X400 X100 X25

Enzyme dilution

Y Eo#ER, Pivampicillin fEfici T 34 HEOE
ik, HEFEOFEINCITIF L A S L, WAt
LB WEBIZEDT B DX, D esterase 75 5HWNIT
Reih pH D2 ki X - T, Pivampicillin 3 ABPC &
pivalic acid ic4yfig &, ABPC & LTOFEERBTE
Bl Bbhs,

5) MIEODEAET S Blactamase Txbt B REME

Fig. 6, 7 iomman T8 {EROME T FUIRE No.
87 B bl & h/z Blactamase izt L Cix Pivam-
picillin DFHREETH o703, EERIHEREE No. 24
¥ S & h7c Blactamase (2% L Tk Pivampicillin
% ABPC L[ UEBETARE (LS TV ol

ZEREMED Kt % Pivampicillin, ABPC D377 /{2
50%IZ 72 DEERTHFIER O TRD TH B L, T Y
BB No. 87 #» 5 B-lactamase (236t LTk 14. 7%
Pivampicillin O FBNLETH - o
6) = U RITBIT BRI

Table 56 8L Fig. 8, 9 Itip&hsTL L TH D,
Pivampicillin, ABPC #¢5.01553ff & [l 5 & g <
2.78f%, JiT4. 03f%, FFT3.89f% ' T5. 935 TH Y,
Z DWIGIFA. 16f5 L 15 o oo 3073 HRDF-HEIES. 3615 %
R LlTze ¥7z, ABPC #E TN Shisds->
7ch3, Pivampicillin #5.¢i% ABPC #5150 i ic 3317
SEAIEE T RE TRIE S Az, Pivampicillin (3]
ELCHBNTE LR E, SBEBRNBEDO ©—7i13155)
X HRL, ABPC 13+_T15~303iC ™~ 7 23589
bR, WINOHE S Tix Pivampicillin O 53R TWS
T EBbh o,

7 U A ERARYUEICKT T 5 IR R
a ) Penicillin 5147 K 7 BREICH 3 5 REEHSR
Fig. 7 Stability of ABPC and pivampicillin to
B-lactamase

E. coli No. 24

100 +

50

Potency (%)

0

- v ®
T T T T 1 T T T y
X204,800 X51,200 X12,800 X3,200 X800

Enzyme dilution
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Table 5 Distribution of pivampicillin and ABPC

in mouse organs
P.O. 0.25mg/mouse n=4~5
Pivampicillin

Organs

5 15 30 60 120 | 180

Brain
Lung
Liver
Kidney
Spleen
Serum

N.T.| 0.32 0.09 O 0 0

N.T.| 3.71] 4.05 2.10 | 1.26 | 0.91
16.56| 10.62/ 6.91{ 4.70 | 3.00 | 2.34
14.62) 17.20| 11.61| 5.70 | 2.99 | 1.92
N.T.| 1.28 1.02 0.89|0.45|0.35
22.31] 9.27, 6.64] 3.58 | 1.88 | 0.99

* Each value shows an average concentration(mcg/ml)

ABPC

Y Time

S(min) s b5 g0 |60 | 120 | 180

Organs \

Brain
Lung
Liver
Kidney
Spleen
Serum

NT.| 0 0 0 0 0
NT.|0.92|1.24 | 0.8 | 0.35 0
0.98 |2.732.31|1.51|0.37 0
0.7812.9 3.2 |27 |0.94 0
NT.| 0 0.195 0.24 0 0
0.64 | 3.33 | 1.87 | 0.83 | 0.393| 0.156

N.T.: Not tested

Fig. 8

16

14 4

Concentration (mcg/ml or mcg/g)

Tissues and serum levels after oral
administration of pivampicillin in mice
(250mcg/mouse)

22—~L

Time (hrs.)

Fig. 10 i&57&N 5 2L { Th %, Pivampicillin 5.
FETix 0.0025mg/mouse T 100%, 0.000625mg/mouse
Th 30% DIFFEHFENZ b, ABPC #5E£Ti130.01
mg/mouse T 100%, 0.005mg/mouse T60% DIEFE)
Rz bh, 0.0025mg/mouse LA T T3 MALERF & [Flik,
FTART1IHTEC L

Fig. 9 Tissues and serum levels after oral
administration of ABPC in mice
(250mcg/mouse)

Concentration (mcg/ml or mcg/g)

Lung Spleen ~
/___-—B\
0 . ra:n g
0 0.5 1 2
Time (hrs,)

Fig. 10 Protective effect of pivampicillin and ABPC
against experimental infection in mice

Staph. aureus - k46

10 LDso i.p. PVPC (MIC 0.39mcg/ml)
o e 0005 mouse
0. 0025mg
= \
] 50 \.‘\
é \_ ___________________ 0.00125mg
H e ), 000625mg
cont.
0

0 1 2 3 4 5 6 7 days

Staph. aureus E-46
10 LDso i.p. ABPC (MIC 0.195mcg/ml)
N 2hrs., p. o.
A —— —— - —— .~ 0. 0lmg/mouse

100

e ——— e — — 0. 005mg

15
<

: /Eu. 00125mg
cont.

survival(%)

"\‘\\ 0. 0025mg
0 1 2 3 4 5 6 7 days
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b) EEBEHE Penicillin 4§t 7 K v BRI Ic w55
BFNR
7 Ko 8k No. 95 kkooskigix, Fig. 11 iZiR&N3
T LK Tdh B, Pivampicillin 58 Tix 1. Omg/mouse
T 100%, 0.5mg/mouse T 50% DIRFEIENZ b,
ABPC TiX 2.0mg/mouse T 90%, 1.0mg/mouse T
60% DIEFEIEN 2 BTz, R BELERICH W TIEK
B3 ALURNICE~ T AT L
7 Kok No. 96 #Ricxtd+ 5 ki Fig. 12 R &
h3Z L ThHbd, ZDHADL Pivampicillin #55ix
ABPC #ERHCHABRDFIER TV,
c) FfiRBREERRYLRE 1T % 2 TRPEEH R
Fig. 13 1277 &N 3 2L { Th %, Pivampicillin #¢5
it 1.0mg/mouse T 100%, 0.25mg/mouse T 70
%OIFEN R & 5% Lichs, ABPC 58Tl 1.0mg/
mouse T 50%, 0.25mg/mouse T10% DIRFREIE Lo
xR h o T, MAVBERITBEY 3 BILANICT TR
T L7z
d) KEFBERYLREIC X5 B TREED A
Fig. 4 ioR&hs L EMiE» 2 bl Pivam-
picillin #5#8Tix 1.0mg/mouse T 100%, 0.5mg/
mouse T 70%, 0.25mg/mouse T20% DIRHENRI %
Hhi-as, ABPC #EE TiX 1.0mg/mouse T 90%,
Fig. 11 Protective effect of pivampicillin and am-
picillin against experimental infection in mice

Staph. aureus No.95

10 LDso i.v- PVPC (MIC 6.25meg/ml)

100 Img/mouse
8 < 0.5mg
E \ .

& i N\ m—=—0.25mg
i \
~.
e 0.125mg
Cont. *
0 ~ ..
0 1 2 3 & 5 6 Tdays

Staph. aureus No.95

10 LDso i.v.
¥ 2hrs., p.o.

100 prerms m—es

ABPC (MIC 3.12mcg/ml)

\L—- e 2mg/mouse

N\

sof \

survival (%)

Fig. 12 Protective effect of pivampicillin and ABPC
against experimental infection in mice

Staph. aureus No. 96

10 LDso i.v. PVPC (MIC 12.5mcg/ml)

4, 2hrs.
- 100 == == -
™ N \. \__ — 2mg/mouse
\ \\\ \
\, ~ o\
~. \‘\ AN
— '~ \\
N % ~.
= %0 N N - Ime
2 \‘ | D, 0.5mg
: N
[z -\.
~
0 Cont. ."‘ ~. 0.25mg

Staph. aureus No. 96
10 LDso i.v.
H 2hrs., p.o.
100 (@=E=x T

ABPC (MIC 12.5mcg/ml)

50

survival (%)

Fgi. 13 Protective effect of pivampicillin and ABPC
against experimental infection in mice

Diploc. pneumoniae Type-III

100LDso i.p. PVPC (MIC 0.097meg/ml)
100 ‘i 2 '-.=.—<-—--——-——- ~——— 1mg/mouse
~ \\‘
SN - | U 0. 5mg
\ SN 0. 25mg
= s} \
2 \
5 '.
i .
- Seeet o o0 mee— 0. 125mg
0 ‘\Cont. . ) ) )
0 1 2 3 4 5 6 7 days
Diploc. preumoniae Type-TIL
100LDso i.p. ABPC (MIC 0.048meg/ml)
N
AT
S| \ '\\
E \ s — - —— . ——- Img/mouse
£ A
@ \\‘ ............. 0. 5mg
"\
___________ 0. 25
* 0. 125mg 25mg
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0.5mg/mouse T 50%, 0.25mg/mouse TlIMEYLEEET]
% TORME 2 HUUNIC TN TR Lice KIBHEBYSED
$&+1% Pivampicillin, ABPC Rlick & Zix@Bddbh
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Fig. 14 Protective effect of pivampicillin and AB
PC against experimental infection in mice
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Fig. 15 Protective effect of pivampicillin and ABPC
against experimental infection in mice
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Fig. 16 Protective effect of pivampicillin and ABPC
against experimental infection in mice
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Table 6 Protective effect of pivampicillin against experimental infections in mice
Challenge MIC (mcg/ml) ED;y (mg/mouse)
Challenge strain dose b/a

X (LDsg) PVPC ABPC PVPCs ABPC?P
Staph. aureus E-46 10 0.39 0.195 0.0014 0. 0040 2.86
" No. 95 10 6.25 3.12 0.358 0.717 2.00
" No. 96 10 12.5 12.5 0.680 2.0 2.94
Diploc. pneumoniae Tl 100 0.097 0.048 0.206 1.0 4.86
E. coli NIH 6 6.25 3.12 0.349 0. 500 1.43
Kleb. pneumoniae 10 1.56 0.78 1.190 4,658 3.91
Proteus mirabilis 1287 3 6.25 6.25 0.237 0. 457 1.93

Fig. 17 Protective effect of pivampicillin and ABPC picillin L I1ZIEFIETH A LD 5T, in vivo ¥

against experimental infection in mice
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BACTERIOLOGICAL STUDIES ON PIVAMPICILLIN, A NEW
SYNTHETIC PENICILLIN DERIVATIVE

SHOzO NAKAZAWA, SEIZO TAjiMA, MAsAKO OTSUKI, MARIKO AMANO and HARUE MATSUSHITA

Department of Microbiology, Kyoto College of Pharmacy

The bacteriological evaluation was performed on “Pivampicillin”, a new ampicillin derivative using ampicillin
as control, and the following results were obtained.

The antibacterial spectrum of pivampicillin was similar to ampicillin, and the antibacterial activity (MIC)
was slightly less against gram-positive bacilli and gram-negative cocci, while almost equal against gram- negative
rods. Little difference was noted in the distribution of sensitivity of clinically isolated Szaphylococci and E. coli.
The influence of the inoculum size of bacteria was studied in wvitro, on the antibacterialt iter. Comparison of
the antibacterial potency between pivampicillin and ampicillin revealed a delayed appearance of the antibacterial
effect with pivampicillin, probably due to the time required for disruption of the ester of pivampicillin leading
to the appearance of the antibacterial activity. The stability against f-lactamase extracted from Staphylococcus
was stronger with pivampicillin than with ampicillin, whereas the reaction to §-lactamase extracted from E. coli
was similar each other. The concentrations of pivampicillin in organs after oral administration in mice were
3-4 times higher than those of ampicillin. The absorption of pivampicillin was rapid, and this may explain

the excellent therapeutic effect of the antibiotic in experimental infections of mice.



