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FOE DA Penicillin # O BFFE B R 0 BhA) 1%, 19284
® Fleming @ Penicillin 3§ & LA, {180 7 R4 iE i<
x5 iR H A B O K ifi, Penicillin v3 v 7 H5ViET
VAKX —REMERORBEOMERMBEL Y, SbHIC
Penicillinase PEAEIC X BifPE7 F Y BREOHLIcH L T
it 7" F 7 BRE A isoxazolyl F& K Penicillin 7l o> B
ERFELCHES L,

i, 7T AMEERE ORI LT, FT7 AEEREO
—MiC L PN 2 AT % Ampicillin Il £ > e vb @
%broad spectrum ¢ Penicillin FAHIB L T &7z, J4E
? Penicillin OB L LTiX, 377 s34
PEE, & IR L TBR ) i ) 27T Car-
benicillin & % v~ i& Sulbenicillin 72 & 3% 85 L T & TA&
BEOMBELOEE->TBY, SHIPERELTTAHY
NICE AP RER XL Bh, MEBNBEITYRBLIFC,
BT 0 8RR 14T b BSE 0 & v b Ay BRIk o BT 7
A HOELEER Penicillin FIOMBEREH 2B RS
To o Tce

FHYAEME Pivampicillinid, 196945 v~ —27 ® Leo
#: T 6-aminopencillanic acid @ £:fZic 7 v ¥ L 3D Piva-
loyloxymethyl % ester fE&IC X VL% IC & pk L%
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Fig. 1 Comparison of chemical structures of
pivampicillin and ampicillin
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LV Ampicillin OF# ke LTHERS

AWEE, THhEERCHRENZRL D L0 v,
BROBEICE YV BEHBEMARKICHFETET 5 nonspecific
esterase DIEMIC X DT A S hicEEKRNTIASRESL
T Ampicillin 22+ 5 2 Lic LV HIEERZ BT
vbhTw3b, L2 -> T, Pivampicillin o i # #
FE1X Ampicillin L RIg&& S XD, Tho2, 3fFREE
DECILTTRIERZ b5,

Pivampicillin > {LZEAYPEIRIZ, 11 (8 00 &5 8 o> Sl /e
MATHY, 20CTK, ZuunkVABLOHKEHDT v
= VI BV, = — T VICHEETE T, ARED TR EREN
T Ampicillin X V@@ s S h, 70 EWNTHAKS
A B L v 5, Pivampicillin o L%, Fig
1 iZ Ampicillin &L THRLLEBY TH Y, €0
5 TR iE CopHyoCIN3OeS TRk & i1,
D4y RIE500. 01 THbE L T %,

Pivampicillin D &Iz > CTit, & ICEERTH
Lvatts To@gtsttratd o d, $Afo~
YA, Ty FORBRIFCBY A ERALED ORI
v,

EHEZE, SEAACHE L TH AW ERCS TE
B D CICERRMIRF E M 2R, Ebd TREFK
IRAEBR X HNTZD T, TOMKERET 5,

% 7= Pivampicillin

0 EERE

& hR Penicillin ] Pivampicillin (2B LT, O
o e ORI E % Ampicillin & Wit
+% LI, Pivampicillin o @EABITRE % (1%
R L AT LTI
1) ofn v % BE

i) H2ER G 1 Pivampicillin o i b #)s ol bk,
RN O, T BERERR AEAR W) 3 S cross over 2
TRz Pivampicillin 250mg 5 L O 500mg 4
FAVENR LR 23 2 20w, i B ORERIRHE 4
bioassay TEBMRAT L 7co 374> % Pivampicillin 250
mg HHvNE 500mg EROLKLEH, 304y, 1R, 2
WeEl, 4 W3 & O 6 M & IR s & BRI R 7
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MBI kolze FOHBEMEIZOWT, standard %
phosphate buffer (pH 7.2) 2 THFR L, Bacillus sub-
tilis ZERE L L7- Mycin assay agar [ L, 3
& FY TR IORRERIC LY Pivampicillin ofi,
T30 IR 2 BIGE U 7.

723 Ampicillin 500mg £ I TEG- % DM PRI, 0
SRS TRIEE B2 70, Pivampicillin 500mg #%
AEE5HDZ N & R L 7z,

ii) FZEREYAER : Pivampicillin 250mg % #&-5.4 O fl
RERRAIC 3613 % il iR BE DR RIOHERS 1, Table 1 3 X
O Fig. 2 &R Lce 3 9, Pivampicillin 250mg #&[1
Be54%D 3 BIF-IHEA 53053 122 2. Imeg/m] DOIEHE
EEZREL, 2WT1RHE%IE 3. 4meg/ml & EF 2
I B AU YRR DB EEICE L7, Pivampicillin #5.

2 Wi 2.5meg/ml L2 B Lk, S bic
4 FEEI#EIIE 1. 6meg/ml LKL 72 D, 15 6 HEE#IC
i 0.6meg/ml &3 U< fPEREEIR IR L,

Pivampicillin 500mg % 113-5-1% O Jfi B O iz 3¢
ik, Table 2 B8O Fig. 3 @piLicesh, Hiild
250mg DA DFEHERNIZ X % cross over THREIIRH.30
i 4. 2meg/ml & HERETEVIEHEELS X Hh, D0
T 1R 9. 3meg/ml LWL P EREED LA A
LAY —ZIC#E Lz, 758 Pivampicillin #45. 2 BE#%
IZIZWEA 6.3meg/m]l LEfEEZTRLTHY, LrL4
BEf#icik 2.6meg/ml & i pas BIRAMER A LD 5
i, & 5ICHES 6 Bf#icix 1. 4meg/ml LiHK L
7o

Pivampicillin 250mg 33 X U8 500mg PR O i 3

Table 1 Serum concentration after a single oral administration of pivampicillin
in normal adults (250mg, p.o.).... cross over

i Body Serum level (mcg/ml)
No. Case | Age Sex weight
1 (kg) 1/2 hr. 1 hr. 2 hrs. 4 hrs. 6 hrs.
1 M. M ‘ 33 M. 65 1.8 3.5 2.5 1.8 0.8
2 T. K. ] 2 M. 66 2.4 3.0 2.6 1.6 0.4
3 K.S ‘ 27 F. 46 2.0 3.8 2.4 1.4 0.6
Average 2.1 3.4 2.5 1.6 0.6

Fig. 2 Serum concentration after a single oral
administration of pivampicillin in normal
adults (250mg, p.o.). ... average of 3 cases
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Fig. 3 Serum concentration after a single oral
administration of pivampicillin in normal
adults (500mg, p.o.). . .. average of 3 cases
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Ampicillin 500mg & O¥E#% DM b #EEX, Table 3
WWRLIEBD, HE3055%IC 0.7lmeg/ml &7z Y, 1
FEftkicid 2.5meg/ml 2 WE L, HE2REKICIE

EDW#Y, Fig. 4 iTRiLicl By, 500mg #5EO
MRS 250mg DIBEDIRIE 2 fEHREE O il 2 7
L, 1EL A EERRHOEEEN LT L.

Table 2 Serum concentration after a single oral administration of pivampicillin

in normal adults (500mg,p.0.).... cross over
|
i Body Serum level (mcg/ml)
No. Case Age | Sex weight
} (kg) 1/2 hr. 1 hr. 2 hrs. 4 hrs. 6 hrs.
1 M. M. 33 M. 65 5.3 10 7 2.5 1.5
2 T.K. 26 M. 66 3.2 8 5 2.2 1.4
3 K. S. 27 F. 46 4.0 10 7 3.0 1.2
Average 4.2 9.3 6.3 2.6 1.4
Fig. 5 Comparison of serum concentration of
Fig. 4 Comparison of serum concentration in pivampicillin with that of ampicillin in
normal adults (cross over).... average normal adults (500mg, p.o.).... average
of 3 cases of 3 cases.
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g g
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x34 E
34 / \\\ 3+ /// ~N
, e x,/ \\\
24 [ ¥ ~~ 2+ / N
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1+ // S~ - 06 14 x/ \X\\\
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Table 3 Serum concentration after a single oral administration of ampicillin
in normal adults (500mg, p.o.)
[
| Bod Serum concentration
No. Case Age | Sex weight
j, (kg) 1/2 hr. 1 hr. 2 hrs. I 4 hrs. 6 hrs.
1 K. O. 35 ‘ M. 52 0.9 1.9 3.1 l 1.4 0.06
2 Y. K. 55 M. 53.5 0.34 3.1 3.3 1.3 0.23
3 S. K. 58 M. 50.7 0.9 2.4 3.6 0.8 0.03
Average 0.71 2.5 3.3 1.2 0.11
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Table 4 Comparison of concentration of pivampicillin in serum with that in tissues
(one hour after a single oral administration of pivampicillin 500mg)

|
i Body .
’ . . Serum level Tissue level

No. Case Age Sex w(eiigl;t Tissues removed (meg/ml) (meg/g)
1 M. N. 9 F. 20 palatine tonsilla @D) 12 2.3
2 " " " " " (r) 12 2.5
3 K.Y 7 F 19 " 1) 14 2.4
4 " ” " ” ” (r) 14 2.4
H T.Y. 6 M. 22 ” (@D 12 2.6
6 ” " " " ” (r) 12 2.6
Average 12.7 2.5
7 S. K. 5 F. 17 Pharyngeal tonsilla 10 2.4
8 T.Y. 6 M. 22 ” 12 2.6
Average 11 2.5

. mucous membrane of
9 M.M 32 M. 62 maxillary sinusitis QP 10 1.4
0 | ” 1" 62 " (r) 10 1.3
11 } S.S. 23 M. 62 " @D) 12 1.8
Average 10.7 1.5
3.3mcg/ml & R LY — 27 2L, 4ARR#%ICIX 1.2 SEOWEY v FHETHE L s S8, kE

meg/ml LD Lias, #8456 B2 0. 11meg/ml
EIRBREE L 72 o T,

& 54z Pivampicillin & Ampicillin 500mg £ M#5:
HBOMAPYEE DL, Fig. 5L ize Y, Pivam-
picillin ®#A1: Ampicillin O ffi PEEEEDIZIF 2 fEFREE
OFEWENIPRERZ b TE Y,
E— 7 i RIS O LIRS IC 2 L D BTz Ay,
Ampicillin OHFEHITLRIEN 2 BER#IC A H 4, Pivam-
picillin $#/5-#  ifi TP € ORI T 1E & A Tk
P TR & Tz,

2) HREENFEITIREE

i) FEBr: : Pivampicillin DOFABEPIRAT I E O M
721, Pivampicillin 500mg & #45- 2 Feffkic, Ff
BHCIBH L7zt b DRk (BMEREE) 6 6 & WERR
He IR 2 43 X O SREsIARE (B ESRRR)
3FNONT, FOHHMEEOK 1 g 2 ERILSE,
##: Buffer (pH 7.2) Iz TS5 EFREB I AV,  24FF
FIKERARS, £ OBk i & BiEt o fo P EERIER:
LR CHIE S v 7z XV Pivampicillin DOFf
BPTEMEZ R, FZRIRERIC IS 5 i BEE AT
LTHIEZ B3V, M PREE & AR PIE TR 2 ik
Lo

7z Pivampicillin 500mg #% O # 5 1% © Bioauto-
HIECHRE PR AT & JIAE L 7o 7kialkt 2

Pivampicillin  ®

graphy I3,

PN TL2R I A S &, 24REFEIRTIRRRA TRERME, B HEME
JARRICTERL S 1 5 R H R R 2 BlER L7,

i) EBRARAE : Pivampicillin 500mg R O#5-% D0
RPN ITIEESX, Table 4 IiRLIEBD,
F OHRENTEMAED 2.3~2. 6meg/g DEPHICH Y, 6
FOFHfE 2. 5Smeg/g PEAEN 2 Hhiz, AR
2 31) B MBS IE 12~14meg/ml & 759, Z DY
1 12. 7mcg/ml OIEHAEN 2 H iz

Pivampicillin 500mg #% F1$5%-5.4% DO WREE Pk O MKk
BATIED, #%5 1Mf%kic 2.4~2.6meg/g L7350,
Z0 2 PIOLHMEE 2.5meg/g Th -z £ DEEOMIE
PEEE 10~12meg/ml & 729, % OVHfHIE 11meg/ml
OFMEE R Lo

¥ 7z Pivampicillin 500mg PIARI% O b BRI
X, #5 1 #%IC 1.3~1. 8meg/g DIEMAEL 2 Hh,
Z 0 3B OIEF 1. 5meg/g DBATIEE n o720 88
Z DR EIZ T B MLIHRE X 10~12meg/ml TH Y, 3
B OFEIEHS 10. Tmeg/ml & 75 - 7o

Pivampicillin 500mg & M#-5-% 0 0% Rk O
Bioautography 1%, Fig. 6 (a) iZ;rL7z&RY, Kk
O PR R i B R E LR & R B R O
B SN, o LR %A, Fig
6 (b) IR LIZEBY, MERC R EFE AL
BB AEHE SR b SRR X 0 B o oo
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Fig. 6 Bicautography of pivampicillin
(one hour after oral administration of
pivampicillin 500mg)

(a) Palatine tonsilla

(b) mucous membrane of maxillary sinusitis

Il ERPRRYERET

1) fEAE : #rea sk Penicillin #| Pivampicillin
% H SRERME O RRABYE, +b b Table 5
R Lic kB Y S(LBE P ER 4 51, B-BEE o, &
MR Rk R 256, RYERBE 1 flk X CABET

Table 5 Diseases treated with pivampicillin

e Sex | Male | Female | Total
Diagnosis |
acute purulenta otitis media 1 3 4
furuncle of ear or nose 7 2 9
acute lacunar tonsillitis 14 11 25
peritonsillar abscess 1 1
acute parotitis 1 1 1
Total 23 17 cfs?as

R 14, #Eh40B] (B23f, Zc174) % Pivampicillin
DRFEOFEIC X B HAxSRE Lz,

2) $#&5-5k « Pivampicillin D5 FEIE, AN
[1250mg % 1 H 37w L 4miR &g, /i
1[E] 125mg 4 Jidl 3 U< (% 250mg % 3 Al s 5% 52
ORISR & MR L7eas, Moo {bEs A O OB AR
RIDIBFER RS 28R E ok Zblh
-7,

3D TREEZIROHERYE : Pivampicillin O & 51
X BIRESROHELLES, WHR ) EEMICEY F
% PRBERE B UNCESH D 4 BRI RS R K5
E L7,

4754 % Pivampicillin & O#51% 5 HLANICLEIR
REEL, BETORR, BE ERE &R PHRA LS
HRIEE L7c b D &2EZI(HED, [RERIREESS10 B LAICIH
BIBE L7z b © #F/%(H), Pivampicillin 5108 L4
LB AREZE L L 0ER0RFR(+H)E L, Pivam-
picillin $#5-BiAt & - 7o IEROUCEETRERME ] O & &
W LN 5T h D E () L HE L

723 Pivampicillin #5550 BYRE BT bR
HOSMREL B 5\, ZOSBFERIZ 2V TMIC
ZE L, Pivampicillin OIRER LM T 288 E
BE Lz,

4) ¥BPERLAE - Pivampicillin % B SRR GRIE O £
Selty o BRYEEAOBIT X L CTIR O 5. % 38 Z I W ERBRIAH
SR E WS U, Table 6,7 lemRLizl 8V Th
50, TF&EEEO Pivampicillin &5 OfF#ERHFIZ
WTFEIRT %0

1) A b g B 45« Pivampicillin A% H 4 )
(22~43F) 13t LT, 1 H 500~750mg % 3 ~ 4 [E4F
REFTFES, Table 6 Tz Licl BV, 3FOERFH
M Streptococcus hemolyticus 24k, Staphylococcus
aureus 1 FEESHFEL, FO4SEE D Pivampicillin
2345 MIC 1%<0.19~0.78meg/ml Th o7z, KE
#iliz Pivampicillin # 6 ~7 A& 5282V, F
e, ElRicH], S, BRIk X OZEER
3 H CERRMGE Uiz, F7, ENFER FE, HE
BIEORR, IR LEIE6~7H, FH6 A THERE
Liro ASFEQ Pivampicillin #5 OIEHEEIEIL, 44
LEZTH - T

i) H - B4 : Pivampicillin % AR g & 9 # (19~65
F) ZxLT, 1H500~1,000mg % 3 ~ 4 BISBRESE
755, Table 6 R Lzl By, 9FIOBEERTH»
B Staphylococcus aureus ZSEERIE L, FO4EEEIC
%4 % Pivampicillin @ MIC % 0. 39~25meg/ml D%
FRNIcH L ® Biz, Pivampicillin #y5.4% BT %8,
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N, PRI, Rt b L ESsIT3 ~5H, P
¥4 B CERRIER Lice ERPTOKRE, BiREZ E1X5
~13H, 9 H THEBHRE L.

ASED Pivampicillin #5102 X BIAFZIRIT, 51
B, 75h3Hl, RRHR 3 B L OER) 2 FIORRKEN %
Hh7,

iii) FRPEE A& S : Pivampicillin 2 A5 1 )12 4
TETERREROT 2 UIBRPEIN %, 1 H 1,000mg % 4 [AHZ SR
BE xR BT kR, Table 6 2 L= 3Bb, I
BIDRH B Neisseria 3 5 Haemophilus % 5y B
L7z

Pivampicillin #5-F46#%, H#, 25888 UK
RSN, AEEEICTEE IR, TR RHRRT
ATRES M, CIRAIBEE, BRERtkie &35 A
TEREMEA L, 2HREEE YIRS 2E Rk
7 LIXI0H THBRE L, BERMICHERITH o7

iv) 2t H TR : Pivampicillin #AEE 1 4)i 1
A 1,000mg % 4 [I5ARES & & 7cfER, Table 6 1278
L7z 8y, HONBEERIAFETH o7 B, H
B L OB TREBOBR, BIRZ EOZRER, 40T
WRERNSE L, FIEOKRE, FRE EI10H THERE
L, BBERRIZEHZITH » 720

v) AMEAREE MR PR ¢ Pivampicillin & AR B 254

(9 ~47F) Iz LT, 1 H 750mg % 3 [A43ARS #72
FEF, Table 6,7 (7R L7 8D, Pivampicillin 45
®IEH, ILBAEE, ek IR, TR R
PRAERET, ERREME L E ORRERIX2 ~5 H, T
Y3 HAEEL, icfHREREL, RkORE EiR
BIORFRLZERXS5~8H, V6 A THBIAK L

EHkIERF XV Streptococcus hemolviicus, Staphylo-
coccus aureus, Neisseria, Haemophilus, Enterococcus
b BNL Klebsiella 75 ¥ Y3 5BERE S v, & O5BERE
12%f4 % Pivampicillin ¢ MIC 3 <0.19~12, 5mcg/ml

DEFNIC H & O b, 7T MEHEEE R LS
A, TR HOTESH 0.39meg/ml IR D & b TEHR
ETHOREMILRATETH - 7.

AE2SHNC KT 5 Pivampicillin DJEHEEIEIL, EX)
9 HilIs X 6B DI AR 2 HhTco

PAEH SRMERMEIRIC 38 1 5 RRAY I AT RRYLAE40H]
I2%f LT, Pivampicillin O O#%52 3 2 15 WEEKR)
REMG LR, £ ORBINAHZHRIE, Table 8 (2
AL BY, FHos, FHEh2H, OLERS HlIB X
VS 2] & 72 v, Pivampicillin #5102 Xk 31681
E5), B ZEET 5 L3561 87.5% D& b & THAK
Bz oh, & et Uit ERB X UORERENE
RERICEBINE L LD bhi

Pivampicillin #5.12 X % 1G5 & R ESBER & OB
f#iX, Table 9 IR L7z & 8Y, Staphylococcus aureus
B LW Stereptococcus hemolyticus 2. ED 7 7 Lt
EREORHERNE L, 22 Zh b OSMEICEIF»S
KHbhic,

& biz Pivampicillin 512 X 5 BEHRAHRAR Lk
AYBERS 31 ¥k Pivampicillin @ MIC fE& © B4R,
Table 10 iZ57: Lz &£ 8 Y, Staphylococcus aureus 12
L Streptococcus hemolyticus 17Tkk, Enterococcus 1 ¥
B L Klebsiella 110 MIC &, 4BREICR 4y L7z
BB L 13E & A CARBABRMR A A L BT,

Pivampicillin #5.4z & $ 72 9 BIERICE L T, &
#% 1 A 500~1,000mg %543 H, HRI6HMH (2.25
~1lg ) ORAFKGIZX Y, & ICEKRMICEIER
LRPHBEROFEEIASNAEN >, 723 Pivam-
picillin 1 H 750~1,000mg % 5 ~10H b N SR
-1z 5 EEBlC>WT, FFiRE (2. T.T, TT.T, GO.T,
GPT) LmiEEME (Na Ca ClL, K) BIUOA—Y
* 25 Mo T Pivampicillin #5314 O plfE & thig
L7z23, Fig. 7,8,9,10 &Lzl BY, WTFhoORE

Table 8 Efficacy of pivampicillin classified by diseases

T Efficacy Excellent Good Fair Poor Total

Diagnosis ——

acute purulenta otitis media 4 4
furuncle of ear or nose 1 3 3 2 9
acute lacunar tonsillitis 9 16 25
peritonsillar abscess 1 1
acute parotitis 1 1

Total w 3 2 40 cases
35 cases 87.5%
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Table 9 Efficacy of pivampicillin classified by bacterial isolates

L. i Efficacy Excellent Good Fair Poor Total

Bacterial isolates ——

Staph. aureus 1 5 q 5 11

Staph. aureus ) )

Strept. hemolyticus

Staph. aureus

Neisseria 1 i

Strept. hemolyticus 6 6 12

Strept. hemolyticus

Neisseria 2 6 8

Stregpt. hemolyticus 1 1

Klebsiella

Strept. hemolyticus

Hemophilus 2 2

Hemophilus

Neisseria 1 1

Enterococcus 1 1

no culture or growth 2 2
Total 10 25 3 2 40

AT BN T O IEFIREUANTOLH TH Y, Pivam-

Clinical response

Fig. 7 Influence of pivampicillin on liver function

picillin & 512 X 2RIWEH OBE L HE S h 3 5K v (z.T.T.) u. (T.T.T.)
Bl HR LD NN o7, th 3.57
64 3.0
IV BELLUVICEE 5 2.5
- ot e 44 2.0
RBUGEOIEE b L LRI, TNb DA o
2 1.0
Table 10 Interrelation between MIC and clinical 1 0.5
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Fig. 8 Influence of pivampicillin on serum electrolytes
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THE LABORATORY AND CLINICAL STUDIES ON
PIVAMPICILLIN IN THE OTORHINOLARYNGOLOGIC FIELD

TAKEHIKO IwAsawa

Clinic of Otorhinolaryngology, Sapporo Teishin Hospital

The laboratory and clinical investigations with a new penicillin derivative, pivampicillin, were performed
with the results which may lead to the following conclusions.

1) Concentration in blood: Blood concentration after a single oral dose of pivampicillin 250mg in healthy
adults was 2. Imcg/ml at 30 minutes after the dose, 3.4mcg/ml, a peak at 1 hour, 1.6mcg/ml at 4 hours and
0.6mcg/ml at 6 hours. The maximal concentration reached 9. 3mcg/ml on the average 30 minutes after a single
oral administration of 500mg in healthy adults, and the concentration was still 1. 4mcg/ml in 6 hours after the
administration.

2) Concentration in tissues: At 6 hours after a single oral dose of pivampicillin 500mg, the concentration
in the tissues of tonsilla was 2.5mcg/g as against 10 and 12mcg/ml in serum, and the concentration in the
tissues of mucous membrane of maxillary sinusitis was 1.5mcg/g as compared with 10. 7mcg/ml in serum.

3) Clinical results: Pivampicillin was given orally in 40 cases with typical infections in the field of otorhino-
laryngology. As a result, there were 10 “Excellent” responses, 25 “Good” responses, 3 “Fair” responses, and
2 “Poor” responses. Pivampicillin was effective in 35 cases (87.5%).

4) Side effect: No side effect was observed when pivampicillin was clinicaly used. No unfavourable in-

fluence was noticed on hepatic function, serum electrolyte nor audiotory acuity.



