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Fig. 1 Effect of pivampicillin on the isolated heart of the frog
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Fig. 4 Effect of pivampicillin on the isolated atrium of the guinea pig
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Fig. 6 Effect of pivampicillin on the isolated intestine of the rabbit
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Fig. 15 Effect of pivalic acid on the isolated intestine
of the guinea pig (combined with acetylcholine)
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Fig. 18 Effect of pivampicilln on permeability of the
rabbit skin vessels
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Fig. 22 Effect of pivampicillin on blood pressure of the rabbit
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Fig. 23 Effect of pivampicillin on the blood pressure
of the rabbit

mmHg
10 Pivampicillin

0 ‘fﬁ—_—w 10mg/kg

-10

~20 \
-30
40

-50

vagotomy

]
3
]

£
a
o
£

-]
©

blood pressure

i 2| 5 fO 20mg/kg
dose

~——Pivampicillin a—aPivalic acid: x—x. Ampicillin

12 1074g/ml B XY, ZNLUT O RRESE B TR
ZrBAIE VAL, 2X 107 g/ml 5 T BRI T
FeLize 20X 5 ERIX Ringer #ECHlET % & 1ha
1z InlfE Uz,

5. fithT v FTFEICE JET R

Pivampicillin 10-7~2x10-%g/m! Ringer-Locke i
RO T o M rEGHE) O BEEENE, Fig. 20 i<
Lo X 9ic 107g/ml R L OZ LT ORI T
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VLT O FRRIZ —3 L CRERE O8N5 & DI iRrh Ok
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M+ 5 L 45. 7TmmHg FRE L7z L7235 T
Pivampicillin 2 X % [l EO TR Atropine <Cffij{illk
EMERUITIC X Y, LA EREE O T ol
7. 7 NRTEECEA 7 o N OKE, RE, JRDERED
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) L7BED T v MEESINE, SHREE-—20.0g x5t L,
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Tablel iz LT X951z, 1 HOREIIHMEETIZ.8
+1.21ml G& Y, Pivampicillin 3§ & Ti3@AHHI—8.5
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Table 1 Urinary excretion of sodium and potassium
in the rat applied pivampicillin orally once
a day for 7 days

maximum level*

dose before —————————| after
(merke) decreaselincrease
0 198 +1.21
25 |85 £0.45 [0.2 (3)22 (7)9.8
50 9.8 *0.90 |33 (7)) — |77
100 (8.5 =*2.41 |3.0 (2) — |88

0 | 1.301=+0.1880

sodium(mEgq/day) | volume (ml/day)

25 | 0.940+%0.1384| 0.450(2) —— | 1.023
50 | 1.197%0.1566| 0.363(2) —— | 0.854
100 | 0.807+0.1598 0.285(7)) —— | 0.873

0 | 2.803=%0. 3441
25 | 2.990%0.1822/ 1.142(4) 0.233(7)| 3.587
50 | 2.296+0.2762| 0.765(2)) ——
100 | 1.970%0. 2598 0.585(3)] ——

1.928

potassium
(mEq/day)

1.915

*The figures represent the maximum decrease or
increase during the drug administration, those in
parentheses the number of times of the drug ad-
ministration.

Table 2 Urinary findings of the rat applied pivam-
picillin orally at a dose of 100mg/kg once a
day for 7 days

unit 01112 |3|5)|7

pH 6.4 6.3/ 6.3 6.4] 6.3 6.5

glucose % 010 |0 |0 |0 |O
protein mg/dl 32 |30 27 33 [33 |31

mg/dl | 5>| 5>| 5>| 5>| 5>| 5>
occult blood _ = = = = | =

ketone body

urobilinogen RN N U N R -

BrojRp Na gRl B, SPREETIX 1.30140. 1880mEq/
day T v, Pivampicillin EHE TIXEMAT 0.807~
1.197mEq/day iz%tL, 25mg/kg—0.490~0.870mEq/
day, 50mg/kg—0. 363~0. 784mEq/dey 33 X Uf 100mg/kg
—0.285~0.543mEq/day T, IH#S5EICIZIFHEIL
TRA L, FRESPIRERLICEE Lz, &I
K#EEY, BB <1t 2.803+0.3441mEq/day T
D, Pivampicillin EAIRECIZERAA 1. 870~2.990mEq/
day jzxtL, 25mg/kg—1.848~3.223mEq/day, 50mg/
kg—1.531~2.030mEq/day #5 X 1® 100mg/kg—1.285~

Table 3 Pharmacological of findings of pivampicillin

action MED
Blood pressure (rabbit) fallen 2mg/kg
Heart ECG (rabbit) bradycardia | 20mg/kg
1 excised (guinea pig) | inhibited 10-*g/ml
1 excised (frog) inhibited 2%1075g/ml
Vessel perfusion (rabbit) | dilated 10-%g/ml
1 permeability (rabbit) | none 1000mcg
Intestine excised (rabbit) | inhibited 10-*g/ml
1 excised (guinea pig) | none 5x10-3g/ml
Trachea excised inhibited 2x10%g/ml
(guinea pig)
Uterus excised (rat) inhibited 10-%g/ml
1 excised inhibited 5x10-%g/ml
(rat in pregnancy)

Table 4 Some pharmacological properties of pivam-
picilln and ampicillin

Pivampicillin Ampicillin
MED MED
Blood pressure(rabbit) | | 2m/kg | 30mg/kg

l
Heart ECG (rabbit) || 20mg/kg + 20mg/kg
1 excised(guinea pig) || 10-*g/ml
| 2x10-5g/m] | 10-3g/ml
1 10%g/ml |1 10-3g/ml

1 excised (frog)
Vessel perfusion

(rabbit)
1 permeability (rabbit) [+ 1000mcg T lmcg
Intestine excised | 10-*g/ml 1 10-%g/ml
(rabbit) | 10~*g/ml
1 excised(guinea pig) [+ 5X10-3g/m]| | 10-3g/ml
Trachea excised | 2X10-*g/ml+ 5x10-*g/ml
(guinea pig)
Uterus (rat) ! 10-%g/ml 1 5x10-5g/ml

1.810mEq/day <, F¥EMH 1 ~ 3 AFER L7, %
DOHIFEHE Lo

—%, PREROPFTRIE Table2 iz L3k 5ic, pH
TR 6.4~6.9 Izxf L, Pivampicillin 586, 2
~6.9, RPEEERE TIIBEE 26~42mg/dl izxF L
Pivampicillin $EHEE 17~33mg/dl Tholz. Fiz, &
b AR RS L OEAROW TR L Smg/dl BLTF,
TRUEE, YY) —4 i L OWIE T bR
T, RFTRICITeREE L Pivampicillin B L o [ic
AL D BNAN 5Tz,

PAE®D X 51z, Pivampicillin 25~100mg/kg 7 H &
Fi7 v b OKERINEE S8 58I 2 ] LT
L7zhs, BEFMAEL D DT 2 3ol RE
B L OIRPEREIEM R OB IR 5B )
L CHiME T o 7205, B EfIEE, #HehicE
H L7ze & DOBESOFEEIR OFTRIZ X RE £ 72 @E T o
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FREIELALZZIALD NP 2T
RELELUVICETU

4R Penicilln, Ampicillin (ABPC) D#F#E&D 1>
T& % Pivampicillin D—BIEBEERA LR L, LiRD
AR E % 7o

Table3iz L+ X 5iz, Pivampicillin OfEFB I W
ZOEMERE (MED) (33§ 5 = VO B— (2X
10-5g/ml), TN Ty MOFE—ME (10-'g/mD), v
FFLER—RIR (20mg/ke), MY VX BE—IH
(10~*g/ml), #§H v ¥ ik (10-°g/mb),
PRI (107%g/mD), #FHELE v b KEH—IH
(2x107%g/ml) BIVHEH T v b FE—IH (10-%g/ml
—3EE, 5X107%g/ml—iIR) TH D, fHEALEY D
BER IOy S XEELEEEECH LTIE, £heh
5x10-3g/ml 3L TF 1,000meg TIZ LA EEERL, U
F¥ME—TR (2mgke) ¥ L OWER—ExE (5Smg/kg)
ThH ol

LA E® Pivampicillin O L&, #» MED % Am-
picillin D L H#k+ 5L, Table 4 iITLHTLHIC
mE GERE), BE (V¥x), K8% (Erety M)
BLUOFE (v ) kAT 5EHRRA—RBETH Y,
MBS X OBE (£4E v 1) Tid Pivampicillin
TRKETHDIH, MERSICLE Ety =L, LERD
TiX Pivampicillin TOETHh - 7z,

> &z Pivampicillin ® MED % Ampicillin DO
TERTOR/NFEERIERE (MIC) % Gram BiEE
—0.05mcg/m], Gram fE#EE—2. Omeg/ml & 3 &,
MED/MIC ik #h#h 20~100,000 3 LT 2~2,500 &
7 %o ¥ 7o, Pivampicillin @ frrhEESIZIE L A 2
Ampicillin Th Y, LT U b ERAIEERL 72 D 230l
bdH B, KA 12omg % 1 [ERAFE L BEOER
M REE%E 5. 0meg/ml &35 &, MED/&E i PRE
1%0.5~1,000& 725, L7223 > T Pivampicillin  DEgEK
Az 72 Y, Pivampicillin 23 Ampicillin & 7z 234
B XV Pivampicillin HE COFERBIEHIZA L e RE Y
DRBENEEZBND,

Z D X 57 Pivampicillin O—fFIEBERD S b, 18
BRI 2EA T, MWEDCTR, MHHOBOWHR
S OMmMEOIFRRA b hs, mMEFEETIHIEEAL
B3 olce & biT Atropine RO {HIRKA MR LI
2 & - THLE D TR CREIE I REE Lisd o
7o

S&I, FHEHICHTAERL LT, HHEE |

BRIVCFEOWThICH LT HIdEEREZ Lo L
%7z, Ach, Histamine 33X Ut BaCly & DRI EHifE
AB%bhlc, 72k Pivalic acid D{ER LT 5 &,
—ETELIL TR Y, —Hie ERARERRZ T
%o, HiIFE Cix Pivampicillin i2& ¥ % Pivalic acid ®©
BE2I3MICEZBETDH Y, Lizh-> T, Pivampicillin
ZDLDDERLEEL BN D,

—%, Pivampicillin 25~100mg/kg/day 7 H [Edi%iE
A7y T, REMNMEIROEICEELS L TRIL
7ehs, BERMEL Y WD T B Lz ol &I
RER L ORPEMREVEREZBD L, £5EOBINC
Lbinv, EOERITRRME L 72503 SRSk
IXEELH IZ[EIE Ui,

FEEROBTR (pH, BHHE, 7 FUHE bk ve
Y/ =B i, BLAERLLNEY
DX o7,

LU E®D X 5 iz Pivampicillin j3 Ampicillin iz X, #
NRE RO L E TREE S EH LR ERE, ML TR—&
BED—RRIEHER 2 L L7z, L7cdd> T Pivampicillin
BREOBEH%, BEANT Ampicillin & 75 % 8% & 2008
3L, BEHRBAICHIZ->T, Ampicllin & F§ICiE & A
CEEERORWHAEHE LELZ RS, 53, Pivalic
acid D—IEF/ER ¢ MED X Pivampicillin §{z
E¥h % Pivalic acid 21X 50 ICBEL B LD TH o7

51 B X ®
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PHARMACOLOGICAL STUDIES ON PIVAMPICILLIN
FIRST REPORT : GENERAL PHARMACOLOGICAL ACTIONS
OF PIVAMPICILLIN

YAsuMITSU YAMANAKA, SHIZUKO Kono, Reiko ONisHI, HIDEKI TATEISHI and HARUE ARATANI

Department of Pharmacology, Hiroshima University School of Medicine

The pharmacological actions of pivampicillin, an ester of pivalic acid and ampicillin (ABPC), were investigated
and compared with those of its related compounds.

The actions and minimal effective doses (MED) of pivampicillin were summarized as follows ; inhibition on
the excised heart of frog (2x10-%g/ml), inhibition on the excised heart of guinea pig (10-*g/ml), bradycardia
on ECG of rabbit (20mg/kg), inhibition on the excised intestine of rabbit (10~*g/ml), dilation (10~%g/ml) or
dilation followed by constriction on excised ear vessel of rabbit (10-2g/ml), inhibition on the excised tracheal
muscle of guinea pig (2X 10~*g/ml), inhibition on the excised non-pregnant uterus of rat (10-%g/ml), inhibition
on the excised pregnant uterus of rat (5X10-%g/ml), no effect on the excised intestine of guinea pig (5% 10-3g/ml)
and slight stimulation to the permeability of abdominal skin vessel of rabbit (1,000mcg). Blood pressure of
rabbit fell at a dose of 2mg/kg.

Pivampicillin showed a similar degree of pharmacological actions to those of ampicillin except that the
blood pressure fell remarkably by intravenous infusion of pivampicillin. It may be concluded yet that
pivampicillin is one of the antibiotics with a little pharmacological action in the clinical use just similar to

ampicillin, as pivampicillin is proved to be hydrolysed to ampicillin in the intestine after oral administration.



