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1943 fiC Penicillin-G 23§ KIS # TL & b TROK,
AR O, FHKOEK, MEEEEZABE LT
FROFRAFROCFEENGHESH, TEOH 0B
MREMREhZZbD L VA L5, 196LECRKRS h ik
Ampicillin (BL'F ABPC & B§E) 1%, {EHkE 27 A2
HAREERICETHAL, BCRE TR NI EL
EDORPIICEY, BELEIEHEA TS, LrLas
5, TOABPCHRMIL - BHESZ L0 L ICHLFE LY
OWRFFTLETHL, BAREIC X 3HPRIEL, I
BORBEZHLE D, TOXTFHROBELEZHER L TH
CEXY ORI ERET S BN CHEEHESRIFT S L,
Pivampicillin (Pivaloyloxymethyl D-a-aminobenzylpenici-
llinate) 23% 3 U7z,

Fig. 1 Tissue distribution of ampicillin
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1 52 B8R 3 ONC B PR TABRIC & 9 Pivampicillin o B B i 12
B ULBRHEIT RO TEORKEEHRET 5,

A) ERENIRRE

1) BOEIC X B ERNEE

FEERJG  (FE 100g © Wister %7 v &AWV, &
1k & LT Pivampicillin 10mg/kg #& 05 L7 1%,
RRICERR, SEMSREHHIL, SEEY ) 28—
BLLT— Ui, ¥R, MEEHIILEZ L TR
k&L, Bl BF-BiconTid, 2% pH 7.2 i
TREE % iz T, Waring Blender |2 THk& Lo 2%k E
UEx—bL L, BUOETIREDOEEREL Uiz, WER

4 B @ nonspecific esterase 12 X Y JliK 7y
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FEDDOEREMRIE, ABPC © pH 7.2 IS ERSA
PRI X 0 1k Lo BUEBIX Bacillus subtilis PCI
219 & Hvy, Trypto-Soy €K (WP pH 7.0 &
TR » AT XD PR EBIE Uiz,

AL Fiz T ABPC 10mg/kg #% P18 6-F5 ORERFPI AL
b IRIRHC IR L, WZERIE O iR & 1778 o 72,

A - (Fig. 1) ABPC T, +T#S 1 EfIC
v'— 27 3% B30Izt L, Pivampicillin i, iz +
RTIOFEHRKRERD Y, FhdOfEE, ABPCOE~
ZIEIZX L TL MED 66, MEDEEZ R LTS, Thb
%, IfiE Tit ABPC @ 0.76mcg/ml {2t L 4. 9meg/ml,

<1, ABPC 1.11mcg/ml {23t L 3.5 mcg/ml T
%, FfiTix, ABPC, Pivampicillin & 4z 1 BRIC KR

ftisd v, ABPC 0.59mcg/mliz%t L Pivampicillin 1. 44
meg/ml Th -7z 1 IFHILAGOKIRRR X 0 ORI,
ABPC, Pivampicillin & $iCiZERI UGB Z0L, 85
6 IR I L ISR D LSRR REIC 2 2
2%, Pivampicillin X, X THRHETREIZE TR LT
W5 DIzx L, ABPC Gi3fifi¢0.09mcg/ml, FF<0.22
meg/ml, ¥ 0.1lmecg/ml #HH &h, Pivampicillin ©
FHETHRIE,

B) ERHRAIRRS

1) AFIOEEHSHA2IER DO RAE % —§% LT Table 1
1Tt = O23EFIDIES I, ABPC LARKIL O—EE
BRBO—BRL LT TEFAICARERELTWDH, %
O TEBZOW TR Tih 5, 23FEFIONDITIX, W

Table 1 Clinical results of 23 cases treated by pivampicillin

. . total
No.| Case |Sex|Age| 1(31(\;\; Diagnosis Organism f:sgfxf;’igi}ﬁz gg‘slg( o days ggs)e effect | advers reaction
acute upper resp. tract in-
1|T.S.|M |26 fection n 1.0 3 3.0 | poor
acute upper resp. tract in-
21S.0.|F | 73] 49 fection, hepalitis 1.0 6 6.0 | poor
acute upper resp. tract in-
3|IY.M.| F |34 fection, mitral stenosis 1.0 4 4.0 | excellent
chr. bronchitis, bronch. as-
4I.F.. M| 71 thma, cardiac fajlure G(+)coccus + 4+ 1.0 7 7.0 | good
Hjimophilus -+ 4- 1.0 14 | 14.0 | good
... | influenzae
5|T.Y.|M | 51| 59 | chr. broncho-bronchiolitis Hemophilus 4 1.0 15 | 15.0 | good pyrosis,
influenzae anorexia
6 |T.O.| F |36 bronchiectasis G(+) diplococcus 1.0 8 | 8.0 good
7Y.Y. M |77 suppurative pneumonia 1.0 5 5.0 | good :gi’grzs):{:lgia,
8|T.T. .M |74 :fl‘gf’spii’k:)‘fnt%c‘fa“cen 1.0 7 7.0 | unknown| epigastralgia
Staph. aureus [ ++ ]
91Y.K.|M | 7| 49 | pneumonia, old pulm. tbe. Klebsiella 6‘253":3/’“1 1.0 12 | 11.75 good eruption
>100mcg/ml
10 [A.U.|M | 37| 57 | pneumonia Strept. viridans +++ 1.0 15 | 15.0 | excellent| pyrosis
nausea_
1 M.A.|M |55 pneumonia Strept. viridans +++ 1.0 | 13 |13.0 | excellent :Eggﬁilﬁal
distention
12|S.S.|M | 36| 60 | pneumonia ﬁ'l etlfsli‘ell a - ] 1.0 7 | 7.0 | poor anorexia
13 H.K.| M| 38 pneumonia 1.0 | 21 |21.0 |excellent
14 F.M.|F |28 Pneumonia Staph. pidermidis { Tt } 1.0 | 15 | 15.0 | excellent
M. . 1.56 mcg/ml . .
15 |K.K.| F | 36 | 49 | pneumonia Strept.hemolyticus +++ 1.0 4 | 4.0 | poor
nausea
16 [K.O.| F | 15| 47 | pneumonia, chr. gastritis | Strept. viridans +++ 1.0 6 | 6.0 | unknown abdomm;{ﬁn
— diarrhea
17 |E.A.| F | 37| 56 | pneumonia Strept. hemolyticus| + 4+ 1.0 15 | 15.0 | good eruption
i S.K.|M i 71 | pneumonia, chr. sinusitis |Strept. hemolyticus| { 0. 0;' r: cZ/ml] 1.0 | 10 | 10.0 | good eruption
19|s.S.| F |32 acute purulent mastitis 1.0 6 | 6.0 good
20 K.S.|M|31]| 58 | SBE, VSD Strept. viridans + 4 1.0 | 10 | 10.0 | good pyrosis
21 [Y.U.|M |58 acute urinary infection G(—)rod - 1.0 7 7.0 | good
22 [T.S.| F | 59| 55 [ acute cystitis, urolithiasis 1.0 6 6.0 | good
23 |H.O.| F | 39 acute urinary infection G(-) rod + 4+ 1.0 3 3.0 | good
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R ASRBYLRE 18 6, FREGIBHE 3 4, EEAMEOPBER 1
fl, {LIE%IER 1HITh 5, BERIZITSTLH 1g
SANMRE L, HEHEIZ 3 A2 b21AMIcb-T
W3, LR LBV T 2EHERALTRY, 140
L 150 TAFIDLEERIE, 298 TH ol

PRHEI L, FEREBVERYSE T, BB % K, T
RSO, HIK XY OFENBEOMK £ 72 X W
B, X BPTROUWE L R IREL L,

REBYETIE, FBOUEE, RPMEOME, Rk
BRTROERE, BEEROUEBLIEEL Ui

LB ER I BROUE, RFTORFK - BIE - BH
DHEIC X Y HE L,

HEMEAIERIZ SV TR T 5.

P ED23flIz DT OARKIOMEASRRL, ES5, B
%013, #EFh4, RBH2 Th -7l

WIZ—ERDIEFI OB I Z B,

FEHI1 (Table 1 » No. 5)

WBR42EL Y, %, ZEOWMHEEIEFRL LTHRREL
THD, BIROMIKEZERT OE» TRIERREX
REBHENTWS, WREHEOH KL LT, ZHET
BEARE LT W3S, R OERNEE TiRERC 7
N FEA 107/ml LR S, BUEE T 20 B0
SRR E AT L TR D, SEREERCIIRE X
NI DA o7z o FlMRRicRE Sh, KEO
BRHOHARESFITH 5o

ASEIDRFFRFICOEIR L Y A T T ¥ B A 108/
ml #H &h, Pivampicillin 1 H 1g 14 BEO#KE 217
Kolre BEHMG AL L VE, HEABD LEFERERD
BENHA DN TN, RIEEH ORI HE UABE L
Tro ABZEERESR D & A 7 A UFEAS 108/ml R &
hTW3, FPivampicillin 1g DEE2{Tho7cl Z
5, %, WIS L, wEha o7 vz YR 102/ml
LW Lo LD L7AXD, #5 1EMBEI DKL
i, RBARESAEL, FEESEET3h, ARTRAH
KL, KELBDLTE 0, 15ABTHEELRIEL
Tro HEPILEE L2 L 2 b OIERIZHE LT,

BEICXHL, HF1EHOHETOERERHCS, HIH#]
ZHIRT MR o7chs, BREZ1H4EE L, HTRHFZIC
REAT2X5c Lzt A, BEAL 14 HRETE
2, AR ADBEE EENNTEY, e
ROIKEE T DR DIRIEE DO HL1T WL <, D& DKD
FREARA Tz bl o7,

#EH] 2 (Table 1 @ No. 8) (Table 2)

0EMAELTOMAED Vo % & MPREHL1FHE LTR
B2 U7co WRIEREEH It Neisseriais ¥ OWHEERIEEOH
THEB X L» oo —INEAEY: L % % Pivampicillin

lg 285 L7c. BOMIHESH 7225, BHHIILDL
57, MHXHMPTR CTOREVEEMETRLETH -
Teo Ffitdls, EEAT%E D 72 245 0 Pivampicillin DZhE
HERBRFATH o7 #5558 XV OEHBEAEL,
WRLT& e, 6 ATHERPILLIZLZ S, LE
TR R Uiz, BRI, SEXBAHRE Y EAM
TR -7, WTR LR CHBMETH - 1

AHKBE 1z GOT, GPT MR LR L, #IEpuk%
HIDFEIZ b £ > T 5, AL X 2F@MmIc X3 &
BEIBRTWCRETH 0, FHHGIC X 581D
Bo

#=4) 3 (Table 1 » No. 9)

BRAFEICER TR LRI TR Y, YUROWREER
W BRIA MRS D5 23580 b 5. #I 1 EMATX V% -
Eb D, BIUTE DR X CHiAGEF Iz
RREEND Y iR DAPEL L T Pivampicillin 1g % #5.,
BRI VERL, BREERTICEZESNLR L
MATRIE D £ VAL, BOEBBLEDN S, Bk
BERTIRMZHERET FURE aEE S h, ABPCRE
HTH-7ehs, 128 BOHETRIMREHEI IS L
ABPC it Tdh - 2o

BeH12H Bic®BREL, BIEPIEL, fivzy I
FlEEIZ X VK LI

fEfl 4 (Table 1 ® No. 20) (Fig. 2)

SIRH X 0 LM 2R SO PR XIRED 2H &
T TWB,

Table 2 T. T. Male 74yr.

Laboratory Data
November 10~16, pivampicillin 1 g/day singly

Before After

GOT 31/X 40 | 15/XT 67  |22/XI 37
| GPT 22 64 29
5 AL-Pase 3.0 4.2 3.1
o | ZTT 6.8 7.7 8.6
§ TTT 1.4 1.0 1.5
S|P P 6.0 6.1
® 1 AG

I L 3.1 5.0

Hb 31/X 78% | 15/XI 8/XII 81%

RBC 457 x 10* 466 X 10*
2| wae 4,000 4,000 4,200
& | Neutro. 88% 77%
g (shift to left)(shift to left)
g’ ESR(1 hr) 8 mm 25mm
™ | CRP ++ ++

BUN 15/XI 10
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Fig. 2 K. S. Male 31y. SBE+4+VSD

5/X1 10 15 20
39°CH
38—f E Es
374
36
354 Pivampicillin 1.0g/day
[~ 1
blood culture (++) (=)
ESR 25mm 20mm
WBC 9,600 10,100
plasma protein 7.8 g/dl 7.8 g/dl
az-globulin 8.6% 7.3%
7-globulin 21.2% 16.9%
CRP + 4 -
GOT 21
GPT 42

ATFIOA A L D BHTRB L T 7223, 12H 4 HIR X
DL IOCDIEND KL Llco MIEEMELPIER DL
VWG Pivampicillin 1 H1.0g ##5., M#kEEE CROEHE
BRI L 7o ARG HSGE LV ERTHEELEL, &
FLAbhEL K olc, D% L3TCTHEE BB
T3, BEPOREBERARTRYILWETholz
W, ZOHOMIEEETIIERMTH Y, ML O
ROWIRSE SN TE R, #5MA% 1EMEE X D K
i, MEEECRERYD Y, 10AMCHRIEL FILL,
ZR 5 OFERIIM S 72 < IH% L,

2) ABPC & OB E R THRIE L 7EH

ABPC L Dl i#aBR Iz #5\ T Pivampicillin 23-5. X
72 7 fEfl % —3E LT Table 32574, AR 2 4iic
1110.56g, aMEKEZR241C1H 0.5, ik 3Hlic
1H 1g #8850 T, X34, AHAFIOMRETH -
7zo BIERIZRD BIAED -T2,

B % H

Table 1 &1} Table 4 iZ573F X 5 iz, 2305 D5
RN TNHIZEIER 8 vz, 355 3 Flofit &

BRI, R, BE m00m Ll olksERTchy,
106 TEEEZFIE L TWB, WTFhOEER b 5P ILE
b HEERLTY B,

APRDZ & <, 1HICAFIRSIC X5 L Bbh 5GOT,
GPT OHREE LA %589 7z hOfES T I35/ T,
Mg, FF, FEBERE LI NDOEIZEED o T2,

% 3

TN 72 Z L <, ARANIAR e 51 IR OBER
ZHHEL LT, ABPCOIAVEFR I LEEZZ 2T VBL
ZbDThHB. ZHICXY, BRITHT 2LEML HLE
X D ORI IR ICHE SN2, FERTBIR S ik
HADESN TABPC 24U B35IC, Akt > TiXE
¥ Tdh 5 pivalic acid & formaldehyde % 4%+ %,

¥/, AN, RIRES NIt OKE D B HLERED
nonspecificesterase {Z & » THVKDREE N B 5, T O
FEMEZBPREIC L > THEFICRRY, LB TE
KBS OEBERASEMIC L > TREB L WS Z 21T,
INETCOFAEYBCRA ORI o722 L Th b,

EHIEMDET, FHEIFRAKE LIHE AB

Table 4 Adverse reactions of pivampicillin in 11 cases

(interrupted in 10 cases)

Adverse reactions Number of cases

anorexia 4
eruption 3
abdominal pain 3
& epigastralgia

pyrosis 3
nausea 2
abdominal distention 1
diarrhea 1

Table 3 Clinical results of 7 cases treated by pivampicillin

No. SexiAge] Diagnosis Organism Daiéyg(;ose \Days l '(Ii‘g;aél Effect I Adverse reaction
1 | F | 24 | acute tonsillitis | Diploc. pneumoniae 0.5 4 2.0 | excellent none
2 | F | 25 | acute tonsillitis | Diploc. pneumoniae 0.5 4 2.0 | excellent - none
T;‘— 41 | acute bronchitis 0.5 7 3.5 | good none -
4 | M | 30 | acute bronchitis {ét(r _?)t : lecie;l‘:)lci;ccu.v 0.5 3 1.5 | good B none R
5 | F | 26 | pneumonia {‘]S;Z;ecf é"_;;irida’ L 1.0 14 | 14.0 | excellent none
_6“ F | 38 | pneumonia Klebsiella 1.0 14 | 14.0 | good none
7 | M | 29 | pneumonia Diploc. pneumoniae 1.0 14 | 14.0 | good none
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PC izl LTIFIRENE WD Z LI AKINRIN S h 72

HOGRROREEL LEE L TRIEE Sh 3 ETH B9,
PAEDRELD, AHIEERISHTBICED L S ki

BT, IR SRR RER S,

7y NEMAOWROBRSEOBBNRIEL R L, A
RIDKR L ShAWINBEL 1 2REFTHZZ LWL
NTH Do BKELMEDHRICE LTk, ABPC, Piva-
mpicillin & {1212 ER CEE T, 6B E Tz iFmE
+5 L9 Ai%, Pivampicillin i3 IR IER 10 E TS5
fR&ENT ABPC L 72y, FD#%OPRMIZ ABPC L5
EbBLIANENWENWIZLERLTWS, Pivampi-
cillin DFBHEFHEERENE W 5 Kk, BEHREKE
BEICET B0EIAS ABPC k0 ahicRneins
& L iz, Pivampicillin DURILAFER 12 H.{, ABPC X
D BRI T 5720 LERTE 5,

FHIOBILBRIF 2 Z L 1%, BERRIBROEE» > HH
5hTHY, 10 1g L), ABPCHER CiiHEm
DEOBETHRAR LI TLIEE I BIFRREL H
IF T3, Table 1 OFEH] 12 1ZETH o703, T OH
TR b B SN - BIXABPCRtEETH V, 20D
B DRBEZMEDOIRANC 2 2 THRE L7 Z &3, icftho
SEFI T DO Pivampicillin NARIZ & % B OB D& X+
5HbDTHAH9,

AN B 5 U7z 2305E I 11 OBIE RSB A2 S
Nico EDIFEAEPHLERROERTD Y, HCEE
BEWERE WS DTS, ZHhET @ Penicillin
FNIRFE DG R b AT, AFIORIEHFRRIZRL
XY EWE DEISRE b, Table 1 OFER] 5 DEE I N
5L TREBICRATAZ LIk > TEBEREZM
AbhictnwSHibd Y, PHHEAS X VEIFERZM
BT LIIFEETH 20 banis . AFIZEERER T
Bz Y e o T, THLBEROBIER 2B 1L+ 5 R
 TRICELON BT ERLETHELEL DR,

" Table 1 D3EHI8 ichiik L7 X 5 72 GOT, GPT 0
EERARD Y, REFILIC X VETOEICE > TR Y, &4
BEIZ X BEENEDN S BHEEIXTER V. 1E1D%E
Plcid, MKETR, FSREORESIRD bhind ol

PlEDZ & Xy, Pivampicillin & ABPC % Wi+ 5
2, BRERI LTRSS A L Wi IR i R R
TRBARL L — By 20 BBREEL D L+ 37RSh
HRERWERIDP £ K- TV 2EAITHEL EX b h

50

i B

1) Pivampicillin 3 XU ABPC @ 10mg/kg R O #: 5
RDF v b ORBNBEXJE L 7z, Pivampicillin &
ABPCIZH, L THRINAS X <, ABPCTiXt"— 7 2% 1 B
Th B0t L, Pivampicillin¢ix, Mg, I, BT
530 pic ik KMEZ R L, ZOEIRAERE BT 3
ABPC o v’ — 7 fHizx LTL. 4~6. yEOEEE R Lo

I3 X Y DML DR%BIX ABPC, Pivampicillin & 3
CIRIER LT, 6RHE%E TIIZEBERT 5. FHEX
Y DLk, PRz L Tik ABPC & Pivampicillin 137
CEBICHZHDLEEZ OIS,

2) FAIEHSEFNL0ER T, FPRERRRYE25H,
PREGTRRYYAE 3 4, MEAMMBEM LR 1 4], LR
BR1HITH 5,

1H 1g Y4 NREREAL L, 3 ~23ARMEMH L.

A, EDTHL B TH, EHapl, RH2HIT
H o770

3) $E5230fEHP, 11FI0RWERM 38 9 # THIE
Bk Uiz, BB E 3HICRDIIEMNT, RENE IE
, WBS7R & OVMEERIER TH o Too M - FFHERERR
EFR T, 14)ic GOT, GPT 0oRRE LR *5RD7LL
IR DBALE RS D o o

X Ak

1) DAEHNE, W. V. ; FREDERIKSEN, E.,, et al.: Acylo-
xymethyl esters of ampicillin. J. Med. Chem. 13:
607, 1970

2) DAEHNE, W. V., GODTFREDSEN, W.O,, et al. : Piva-
mpicillin, a new orally active ampicillin ester. Anti-

micr. Agents & Chemoth. 431 : 1970
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LABORATRY AND CLINICAL STUDIES ON PIVAMPICILLIN

Keizo MaTtsumoto, Hisao KiMura, Kivo NisHIoKA, YosHIio Uzuka
and Yukio NoGucHI

The First Department of Internal Medicine, Tohoku University, School of Medicine

ToSHIYUKI MAEDA

Department of Internal Medicine, Hikarigaoka-Sperman Hospital

RyuicHIRO Suzuki

Department of Internal Medicine, Kesennuma Public General Hospital

KoicHr YokovyAMA

Department of Internal Medicine, Yamagata Prefectural Central Hospital

Pivampicillin, pivaloyloxymethyl ester of ampicillin, has been developed to improve the oral absorption of
ampicillin. After oral administration of the drug, the ester is absorbed far more efficiently than ampicillin, and
then rapidly hydrolyzed to ampicillin. Therefore pivampicillin gives rise to higher blood and tissue concentra-
tions of ampicillin than a corresponding dose of ampicillin.

Laboratory and clinical studies of pivampicillin were performed with the following results.

1) Tissue distribution in rats

The tissue concentration of ampicillin after oral administration of pivampicillin 10mg/kg were studied com-
pared with the same dose of ampicillin. After adminstration of pivampicillin, ampicillin levels attained the peak
at 30 minutes in serum, liver and kidney, and at 1 hour in lung. A corresponding dose of ampicillin gives
the peak at 1 hour in all tissues. Pivampicillin gives 1.4 to 6.4 times higher concentration at the peak than
with the same dose of ampicillin.

2) Clinical application

Pivampicillin was administered orally to 30 patients at daily dose of 0.5 to 1.0 g. Pivampicillin was remark-
ably or moderately effective in 24 out of 30 patients.
3) Adverse reactions

Skin eruption was observed in 3 patients. Eight patients complained of gastrointestinal disorders, anorexia
stomachache, nausea, and others. Renal and hepatic function tests and blood examination showed no abnor-

malities except for a slight elevation of GOT and GPT in 1 patient.



