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Pivampicillin O ERERY I 0 72 O HBER 72 5 OIS B IR R A
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Pivampicillin 2 % L v & 3§ &)k PC T, Amino-
benzyl penicillin @ pivaloyloxymethy ester & D 7% %,
gL Sh s L EERNTESHIC ABPC Ik s i
ST, ABPCED b0 & LTHEEHE EHT 5,

ARIORKBIE, HEE» L ORIMEICFT L TEHY,
&> ABPC WIRIFICIE < TR 3 oo th 1€ A% 2 %
A, HRBNSLHBEICBITT2ILETH D,

R 5%, AR OMRRGE T S BAKIE o 2o
12, 2~3ORBHWEREITL, SHICHIKMNRINE
1772 lcd T, LFIREZORBERET Do

I #i & fF A

Pivampicillin X Zh BEHEAHEZE T, AT
ABPC iz 1L T ABPC L LCHEER 2 5b T
22T, RBREOR: L 5EREICKT S5 ABPC O
BER %, [LEREESEREC LB TRET 5
iz, Table 1 DZ L TdH 5,

ABPC i, 77 ABMEE L b ICRRIBEZ RS 775
LEMEICERSHLRLT, EWRERRY e
FB5Z Enbh B,

fhoo PC #HIL 3L, 77 BRI PCG

I OHE I 2R L,
S FINTND,

77 LEEMER ik PC Fd L

I Staph. aureus S

R e g D & 7B U 7e Staphylococeus aureus 40
BRIz >\ T Ampicillin 0% M:x B L, R PC G,
Dimethoxyphenyl PC (DMPPC) & Wikt L 72 (Fig.
Do

ABPC GiF <01~ >100meg/ml o5 GBI/ L
THEY, DO 6.3meg/ml 12dh > TI6kk, 40%2°2
HELHBTWVD, FLT =£0.1meg/ml 33 X U 50meg/ml
ZH/hEWAHOILBHE LR, 3MEERL TV,

Zhik PC G 0SSy A L RO A T 50meg/ml
DL EmHERR i iEAl & b e Xttt E 7.

DMPPC T 1.6~6.3mcg/ml D& FWEHIC M
L, PCG Iz~ TRIBEEMI TR MERRIT & D Disn
B, HHIOMHERRIC bEZME TR T2 L23bh 2.

mm# & K

BEHERLA 5 441C, Pivampicillin 500mg # 1 [EIPIAR &
Wictk, ML EEE ORI S RE L7, SRE LT

Table 1 Antimicrobial spectrum of various antibiotics

Organisms No. of ABPC PCG PEPC PPPC DMPPC | MPIPC | MCIPC
gani strains | (mcg/ml) (u/ml) (u/ml) (u/ml) | (mcg/ml) | (mcg/ml) | (mcg/ml)
Koch -Weeks bacillus 4 2.5 3~5 2.5 5 25 1.0 5.0
Morax-Axenfeld . . o 0 9 ~() 7 oe
diplobacillus 7 0.001~0.025| 2.5~5 0. 31 0. 1~0.210.1~0.2 0.25 1.0
Prneumococcus 8 0.025~1.0 0. 02~0.63] 0.08~10 | 0. 1~10 0.2~25 0.05~25 | 0.25~25
Corynebacterium _n S _h a - .
diphtheriae 4 0.1~0.25 (0. 16~0.310. 31~0.63 0.5 3.125 1.0 2.5
Gonococcus 1 0.1 0.02 0.08 0. 025 0.8 0.25 0.25
Streptococcus 4 0.05~1.0 0. 005 0.02~10 0.05~5| 0.2~25]0.01~25|0.05~25
Staphvlococcus 4 0.01~100 02~ 1000' 027 ool 0-1~25 | 0. 1~16 [ 0.25~0.5 0.25~2.5
Pseudomonas 2 >100 >1, 000 >1,000 >100 >100 >100 >100
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ABPC 500mg % Cross over L Cifi"PyREE % IE, H
B/,

PEERIEICIE B. subtilis PCI 219 % REB & 51
Bxy7Hic kb, miFORRE & OEAEMBIL phos-
phate Buffer (pH 6.6) # f\ 7z,

Migix Fig. 2 72 5z Table. 2 17328 { Th B,
peak (X 1Bl ICdH-T, 44
~18.0meg/ml, F¥g 89meg/ml 3L, LMRHGEHIE
LA LT, 6 RE% TiX<0.1~0.36meg/ml, ¥
0.2mcg/ml DEEEIR LT,

ABPC TiZ, peak (313 v 1 Kffl#iIcAHh, ¥
6.2meg/ml T, 6BFf%ETIC 0.18meg/ml 2 L
T3,

W a T 51z, FEEROBEHS IRE, BEoB
[TH 505 AEHEE: Pivampicillin O3 % D &
BEICBAITLTH Y, peak BFTL.50% 2BFHETIZ 1.6
f% ABPC X YEWMAFEEERL TV 5,

Pivampicillin i3,

Fig 1 Sensitivity of Staph. aureus (40 strains)
%
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604 /R
50
401
30

201
10

—— ABPC
—= PC G
——DMPPC

<0.10.20.4 0.81.6 3.2 6.312.5 25 50= 100

F7bb, Pivampicillin & 0BEH% ERHIC L
hBE 2% Bh, 2oRED ABPC 0 15~16 50D
R BT T BB b DT, AHIORINAT <
RTWBZ Loz bDTh B,

v BB A B T

Rf e R AEE LBEORABITORBIZOESREL
7z FEBTHARARE (KE25keg Bt & Al v,
Pivampicillin 50mg/kg # %5 h v H5F—F )V CTHES
FEPUICTEA LTze Z DOHRERERICHTEKR X Ok 2 £

Fig. 2 Blood concentration (oral administration

of 500 mg)

meg/ml
10

meg/ml Hour
1 2 4 6
- $01| 02| 04 | 08| 16| 32 ) 63| 125] 25 50 |2 100 Drug
Drug
ABPC |5 @ | (29| a0 | wo| &0 @ |0so | 2o PVPC 8.918.0 10.86] 0.2
PC G| oo | G0 |ato|ats|ais] adol @ | (Pe]ats ABPC 6.2 1.92] 0.91} 0.18
DMPPC @0 | o | ato (mcg/ml)
Table 2 Blood concentration of PVPC and ABPC (500mg p.o.)
Hour 1 2 4 6
Sa{AgéETBg PVPC | ABPC | PVPC | ABPC | PVPC | ABPC | PVPC | ABPC
?  20y. 4.4 4.2 1.7 2.1 0.6 1.45 <0.1 0.34
? 20 8.9 7.9 2.1 2.2 0.4 0.83 <0.1 <0.1
? 2 18.0 11.8 5.4 1.55 0.7 0.1 0.32 <0.1
? 19 13.1 5.3 3.1 1.4 1.65 0.5 0.34 0.34
? 20 7.6 0.9 2.8 2.34 0.93 1.69 0.36 0.2
Average 8.9 6.2 3.0 1.92 0.86 0.91 0.2 0.18

(mcg/ml)
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Fig. 3 Aqueous humor and serum level (50mg/kg
p.o. in rabbits)
mcg/ml

18+
Serum

———~ Aqueous humor

T T

Hour

Tissue

Aqueous humor 2.9 2.05 1.72 0.28

Serum 16.2 5.1 2.6 0.5
A./S.(%) 17.9 40.2 66.0 58.0
(meg/ml)

W UT, BiFE& RIERD I CRESAIE 21775 - 7,

AL 2 ~ BIRDIEBETH b L,

D RIBABT

HIENA~L 1 B4 Cic 2.9mcg/ml @ peak {Z3E
L, DAEMIR LT 2 R D 2. 05meg/ml DFEAT & 7%
», 6FfTIX 0.28meg/ml #R L7z,

[RIRFICIE U7 P RS 13 1 Ry peak fii 16.2
meg/ml Rx B, DBZESLHPICEA LT 6 R Tk
0.5mcg/ml T -7z,

s / Mg ik, F/AKRNEED peak FETIX 17.9%
T, FREFHICHENN L T40.2~66.0% %575 Lo

ZOFRMEE, BICEIES S L 2 ABPC 50mg/kg
ROBRE/REOLOL Wkt 51z, ABPC TORIENE
Tix, 2025 peak T 14 meg/ml #dH Hb L, 4
&, 0.5mcg/ml, 6 [ 0.2meg/ml T&H - 7z,

F 725, Pivampicillin 05 12 X 5 HiFEANE
171, ABPC [2lh~_T X h @Mz BBEN X bh,
peak [Tk ABPC O 2 {5 OBEWBITRE A R L2 d
DT, FoO AR ZMPEE L [ 4% Pivampicillin
DRI B ZEERANBITO T A TND Z L &3
TB35HDTH o0

WIZHIFBAKPIREE D peak RFHZHRERH LU THRAAERA
TREE 2 JE Uiz,

1) RRAARRPIREE

Fig. 4 Ocular tissue concentration of pivampicillin
(1 hour after 50mg/kg p.o., rabbits)

mcg/g or m

2 4 6 8 10 12 14 16

L L L L

Lid ]12.5
Bulbar 110.2

conjunctiva
] 8.55

Extraocular
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Sclera

| — Y
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Aqueous

humor : 2.9

ST R
ciliary body { 6.65
Lens [ 1.48

Vitreous |

body | 3.99

Retina and [ 7.7

chorioid
Serum

] 10.7

]16.2

Fig. 5 Ocular tissue concentration of ABPC (2
hours after 50 mg/kg p.o., rabbits)

meg/g or ml
12 3 4 5 6 7

Lid ‘ |2.5

Bulbar ]

conjunctiva ::]3'3
Extraocular

Extraccular I 117

Sclera I 1.7

Cornea — ]1.0

Aqueous

humor : 1.4

Iris and 14.2
ciliary body

Lens

Vitreous

body ] 0.1

Retina and 1

chorioid : -3

Serum 16.9

R F iz Pivampicillin 50mg/kg % & #-5. LT 1 B
BOIRMBANEE Y, Fig 4 WRTILLTH S,

RERIC Y - & L EEEE 12.5meg/g Mz H, DWT
fAlE 10.7meg/g, FRAERE 10.2meg/g, SMIRA; 8.55meg/g
THMRERIZE S BT LTV B, HRPIES T MRS 7.47
meg/g, MIFTEARIK 6.65meg/g, WiT-f4 3.99meg/ml T,
MR ERE DBATHIRD bhic,

+7bb, Pivampicillin (I8 HI2X Y, ZHBRE
FAREA~TRIREEICBIT T 545, IRERNER~ b7z Y BIFA
BiTemT I &rmbhicbDTh o,

ZhE IR #eE L., ABPC 50mgkg PfRE:
DHFENIREED peak [, 2RI BiF 2 IRMAKEAR
B (Fig. 5) & H#k7 31, WTFhodkic B\ T
Pivampicillin O F 28 Eff%Z 7= L, BT ABPC ©
K565, ABETIIA T A, BARKEIE 5. 7 %, WTERTIR
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FIAOEDOEBE LR LT 2, B
LAk, Pivampicillin DRFEENMEES L, ABPC ikt L7e o THRBEBRAEIZIZ b B A A, IRERNE DR
RTEDLDTRIFTHIZ LB bDThHolz, YUEIZ 72 LTS, ABPC X 03 hizZhBmangig s
PAE DR REAAE /> &, Pivampicillin X4 4N habolELbRB,
THERT% ABPC L LT, JHEMIERARZ bvER T IZBRARIC D W TR 5,
L, #EO#EIC X0 fPEk ABPC X v &<, BRAL
MARELEDD TRITTHHZ LML NIZLDTH

Table 3 Clinical results of pivampicillin

PVPC administration
Cﬁ:e &Aggx Diagnosis Organisms Daily Dday§ of Total Effect e?fig;
dosage | stnrl:;?il(; n dose

1 | 5 @ |Both e,’]‘ffrr(gglum Staph. aureus 125mgx4| 3 1.5g H -
2 | 40. & | Right " " 1z 3 1.5 + "
3 142, & ” Staph. epidermidis " 3 1.5 + "
4 31. & " Staph. aureus 250 X 4 4 4.0 + "
5 25. & " " 125X4 4 2.0 + "
6 |34, % ” ” 250X 4 3 3.0 - "
7 |22. 8 " % 125X4 3 1.5 + "
8 16. & " " 250X 4 4 4.0 + "
9 |[39. @ | Left " Staph. epidermidis 125X 4 3 1.5 + "
10 [15. & " " " 3 1.5 + "
11 |28 & " " 7 4 2.0 + ”
12 (37 8 1 " 250 x4 1 0.5 | Undeter |Anorexia
13 146. & ” " 125X 4 3 1.5 + -
14 | 22. & 1% " 250X 4 5 2.0 + %
15 129. 1% " " 4 4.0 + %
16 |27, R Right ]}]n(tf(]igﬁ} um Staph. aureus 125mg X4 3 1.5 + "
17 132, 2 " 250 X4 4 4.0 + "
18 | 21. & | Left " ” 4 4.0 + ”
19 | 62. & | Left lid abscess Staph. aureus " 7 7.0 + 7
20 6. @ Rig}:{as ;;::i:ystit is " " 7 7.0 + "
21 132, @ " " 4 4.0 + Rash
22 147. & Left mir;‘nfﬁﬂ ation | Staph. epidermidis ” 6 6.0 + -
23 |59 @ Left corneal ulcer Staph. aureus ” 5 5.0 + "
24 36. @ " Pneumococcus 17 8 8.0 -+ "
25 | 62. @ | Right tenonitis Staph. epidermidis " 12 12.0 + "
26 | 18. & 5;%11;31 phlegmon Peptostreptococcus " 11 11.0 H "
27 |62. & " " 7 7.0 + "
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V B K B &

fEFIL Table 3, 4 ([ZRT276ITH 3,

Zhbizx LT, Pivampicillin # 7+ 1 (ABPC
125mg () iHA%) Z1EI1 %7z 2070,
1 H4[E, F457t (ABPC 0.5g 12H/HY) F/iX
8 # 7 (ABPC 10g iZ#Y) ZHRkE®7,

SNEpiEE, 1561T, SEESHREER,  Staph.
aureus B L Staph. epidermidis THDH, 1H4A D
7% (ABPC 05g) #lix941T, 3~4HE, B&E
1.5~2.08 #ECTRHIEM/ERH LTS, 1A8H T
+ 1 (ABPC 1.0g) HHRFIX 6 FIT, ARHD 1 4% D
ZEMBO5HIT3 ~5 B, BE3.0~5.0g TA4HICH
T T

WERIESFI T 1HIX L H4 5 7N, 5D 240
1H8 Y e EFEL, 3#l1E 13 ~4 ARIART
B TH -7,

IRBRBEE D 1 Flik Staph. aureus \ZEBHDT, 1
H8 % 7tnNik 7HET 702 #HVTIRBRO{LIE
BTN, WBRICE-7.

AMEERITZ 28T, 5b 1HI»n6 Staph. aureus %
Ml L7z 1H8 7N, 4, 7HREIT4L0, 7.0 %
FAWTIRBE LG OFH, EIRITE L BB L TRk L
T,

ABREO 16X, FEIEEEN D Staph. epidermidis
BRI Uiz AFINIRIC, BRFPTIC FAD fRZOFH
LT, 6 HE TICABEREINIHERGE L.

AIERE D 2 F, 14X Staph. aureus, o> 14
1% Prneumococcus B S iz. BBEFTICIE1 %7 b r
EUgRIc, HRD0.5% ABPC KEHRD AR & 1775

Table 4 Clinical results of pivampicillin

) ) No. of Effect
Diagnosis cases wlsl= Undeter-
mined
External hordeolum 15 2111 1 1
Internal hordeolum 3 3
Lid abscess 1 1
Acute dacryocystitis 2 2
Corneal infiltration 1 1
Corneal ulcer 2 2
Tenonitis 1 1
Orbital phlegmon 2 1] 1
Total 27 3122| 1 1

vy, £5A9ic Pivampicillin 1 H 8 7 7&A2HNRE L
Wio 5, 10HFETIZ 50, 80g ##5 LT, HEIIA
BHEZOZ LTHEEL EREALTY S,

T/ CRBERIX, FEEEEN D DREEE T Staph. epider-
midis BBHETH 725D T, K1 B8 75T
XY, RETECHICHEEL, RBROER Rk HE
MEFE M X CHREROREEZEH /2 & B, MRAEIR GBI L
T, 12HR, 12.0g8 #HWTHEHTH -7

IREEIEZRARZR 2 510 5 & 1 GIIERZEYIRRIC X v SRR L
7~ DS 3E#E T, Peptostreptococcen 23EETH - 7
bDTHD, 18I 7 en#ET, TR, MILEED
EFEAL AmEREEEE OB SELEEROF T L & b
i, RREOEHLSENRD SN, 11HM, 11.0g &
FBOTHCHER Uz fho 1 #ilicix 7 HES, 7.0g#5
IZ X DHRHFED BTV B,

BIfER & L CABRRIEE B, BIURBBE LHIC
HbNlz, ARAIROERIL, 1H8 W 7w reiE,
1 HARRED, BREFL /O THREELPIEL. Pk
BINHEERIMEE LTV S, BBOFIX1IA8L T
Wy 4 BEIRRR & ¥ TEREREROBENSRD b ic DT
BEEPIELIZEZ A, Hil4 BHIZEZHIZ CAREBE
DRI & FIE Lo HERZH TIRRBTHD »5 Pi-
vampicillin & OBBIEIRHTH 5L DT L Th o7,
GOT, GPT ##uix, 25 (12AR, 12g) B XU
#i26 (11 AR, 11g) O 2FNCHEfT L7<A%, Pivampicil-
lin #5757, BEHBIORGRTHELBLCRELE
Lz HBhED - 000 £ OMOIERITIE, & < IZFFHRE
REIZAT » TWIRW,

FOMDOT LA X —[UEEEER LD 1 LABR
o Tlze

P22t OB R % 159 5ic, Table4 DTk
{278 %,

B3, H22, EHLIBIORHLO KK T F
%, ARE TR T2HIT, BEIFH2.6%Th -7,

Ll E® Pivampicillin O RYSEC T 2508 %, %
IR U ABPC O 5EIc, B L
THIZ,

BAEICB S 55, WEKIEICIE, ABPC 3#% 1H
250mg X 4, F 10g FH5H»FhbhT 3~6 HREIC
3.0~6.0g BREHVHNTWS2S, Pivampicillin Tiz—
OEFIIC 1 H 457 (05g) 5 Sh, 3~48H,
1.5~20g CHEBBED LA TWS, EIRREE A
IS, IREMERERR s CEBILERICH L TiE, AB-
PC 3 AL4251 H, 500mgXx 4, 3 2.0g BNEVGH
T3S, Pivampicillin ¢ 1 H 8 # 7+ 1 (1.0g) ®
BETHHOPERDT LTV S,
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B 2HIDHEBRINCIITHEEREBIC L 52 LR
MTHED A9, el 7 Pivampicillin & ABPC
O PR, ARABRPNIRE OB L E XL AR T,
VI EDOBEHRRSESE D & —-Jts, Pivampicillin 3 ABPC o
PR TIRERFOBADRIIEFTEI2HARHD 55
EEZXONILDTH D,

IDEHIE, XS TRnE X, BIfERBIE
DEICHLEFNCHEEBL T 2H0T, 4% & bITER%
FLTHE LW EED,

C Kl (63

Pivampicillin DRFHOISH O 712 fTl o 72, 2 ~ 3
DIERER 75 & CICERR BB & BT HRUTO LS
278 %,

1. AHFNxAEANT ABPC L LTERL, 7728
 BEREICEWHER <7 PV ERTS,

2. Staphylococcus. aureus 408D ABPC &z,
<0.1~>100mcg/ml DEWEFRIZOAM LT, 240w
% 6.3meg/ml {12H - TI6KE, 40%032 % LTz,

3. fEERAIC Pivampicillin 1 [4500mg % F#54%
DO PPEESE, 18RI peak 89meg/ml 3% Hh, 6
B b BIERTRE Td - 7o Cross over [ THIE L7
ABPC 500mg PNARFFIZIE~NT, peak FFC Pivampi-
cillin {349 1. 5 fF B PEEE &0 L 72,

4. FKRIZ 50mglkg FEOARY LIcBEOMIENRE

1%, 1BEE#% 29meg/ml @ peak IT3EL, 6%
0.28mcg/ml %R L7z,

Rk G, 1RRICIT DIRAEREPIRES X, SR
B X OHRERPHERR - RIF BT 2 B 7z,

5. SIERBIEISF, NFHIE 3 F, IRRBE 14 &
HIRTER 2 6, AREELG, AREE246, 7/ VK
FR 1418 X OIRBEERIER 2 FIOFH27HICAF] = Mk
BE5 LT, 3HFER, 226lcFZI/ER Lic

6. BIERL LT22740%, BEREE 16, %514
BH BN, FOMDT VAX—RIGEEER DX
HoNiLhrol, -

WECE S, BHEROHBHERHLET, &b,
BELHERFOEKEIF ALz L =271 K.K.
CELABILBHLEFET,

AKX OEERE, %21 EAFEREEEBRS (L
W2, MEAN484E 6 A21, 22H) K THK LI,

X K

1) =EBE®H, HPEA © Aminobenzyl Penicillin (Vic-
cillin) OERFHIIGHo J. Antibiotics 15: 393~396,
1962

2) KAER, 4HEH EHET, WRT:
(Ampicillin) ORFHEH. RE 15: 1097~1102,
1971

Saicillin
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OPHTHALMIC USE OF PIVAMPICILLIN

Masao OisHi, Masao Imal, TaAKAO TAKAHASHI, HAJIME TAKIZAWA
and MARIKO MOTOYAMA

Department of Ophthalmology, Niigata University, School of Medicine

MIKITO TANAKA

Department of Ophthalmology, Niigata Railway Hospital

Laboratory and clinical experiments were performed on pivampicillin in ophthalmological field, and the re-

sults obtained were as follows.

1.

2.

Pivampicillin is rapidly hydrolyzed to ampicillin (ABPC) in the body. ABPC showed a broad antimicro-
bial spectrum against bacteria causing ocular infection.

The ABPC sensitivity was examined on 40 strains of Staphylococcus aureus isolated from the patients
of eye infection, and it distributed in the range of =0.1~>100mcg/ml. The peak of the distribution was
seen at 6.3 mcg/ml in 40% of the strains.

Blood concentration of pivampicillin following an oral adminstration of 500mg to healthy adults, reached
its peak level (8.9mcg/ml) after 1 hour, and gradually decreased to 6 hours (0.18mcg/ml). A cross over
study was performed with ABPC, and the peak blood level of pivampicillin was 1.5 times higher than that
with ABPC.

Following an oral administration of 50mg/kg rabbit, the aqueous levels were observed from 1 hour to
6 hours, and the peak level was obtained after 1 hour (2.9mcg/ml). Aqueous/serum ratio was 17.9-66.0%.
Ocular tissue concentrations at 1 hour after an oral administration of 50mg/kg were high in the eyelid,
conjunctiva, cornea, extraocular muscles, retina, chorioid, iris and ciliary body, while low in vitreous body,
sclera and crystalline lens.

Oral administration of 125-250mg pivampicillin 4 times daily revealed good therapeutic effects in 25 cases
out of 27 cases of ocular infections, such as hordeolum, lid abscess, acute dacryocystitis, corneal infiltration,
corneal ulcer, tenonitis and orbital phlegmon.

As side effects, gastrointestinal disorder and rash were experienced in each case, but no other severe

ones were noticed.



