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Amoxycillin 243 2 fMEFHHGT I X OEANEIRBIC DWW T

ek 5 o RIFERE « AEE - BIRIERE
HIR B « B PULAE
e TRGR 2 E E THRRS

% £l
Amoxycillin 133 E Beecham # TBIRXh7 Am-
picillin (ABPC) i{lo FEAK =YV v Th b,
ABPC oRvEvEa 27 fic OH #% b >k
ZHLTV 3,

S
<N\
H IH-co-NH-zH—c[H ?\cm

NH. o —N- CH-COOH-3H.0

C1oH1aN.0,S3H.0 (MW=419.4)

ARTIX in vitro XV in vivo 12 51+ 5 Amo-
xycillin OB SER S L OCEGEARIBIZ 2w T
ABPC : KB L0 T, *OMBLEET 5o

KREMF & LURRF %
L BERRIEH
Amoxycillin [fiZR 830mcg (J3{fi)/mg
ABPC [ 891 mcg (Iffi)/mg

WA E SHEACEE LT, REKCEMLT, Fi
REHER TIXMECIS U 0. 8% CMC I8 LTHW
o
2. HEARZ L

W RBHRFO K HEES2k 2 3f 3 % Amoxycillin
D in vitro FEHOREL, HAECFREFSR TN
R B UCTEME Liz, F7cdob, Tryptosoya broth
(pH7.2) T overnight culture L7-BED 1/10 R
EEEKE LTAV, XD 2 {574 Heart infusion
agar RINCHELR L, 87°C 18~20 Ry %OR/IEE
FELIE¥RE MIC (mcg/ml) %Ki, 7o, Streptococ-
cus, Diplococcus {2\ ~Ti310% 7 4 ¥ [fiy in HI agar
RV,

8. MBI XETHRTOEE

Amoxycillin OFENCE XX pH, My, #E
WE, BtE o 8%, Staph. aureus 209P ¥ L Ot
E. coli NIH JC-2 ¥i# 3B & L, HI agar i\ i-
FRFREC X h 37°C 18~20 RERIEE I THRGT Lic,
ML calf serum #* I\, BEhffx, HI (Heart

infusion), BHI (Brain heart infusion), TB (Try-
ptosoya broth) ¥ X NB (Nutrient broth) Zh %
R agar 1.6%IC78% X 5 IC g Ao SR B % (A
L7z,

4 RBREATHEES

SREAE & LT Staph. aureus 209P 3s X O° E. coli
NIH JC-2 #fi\», BHI broth - 87°C 18 B§fiflkz#E %

1AL 32 BRI X 0 IHEES R R 2,
5. REIFEM

SREXE & LT Staph. aureus 209P 3 X0 E. coli
NIH JC-2 % f\>, BHI broth iz 105cells/ml incubate
L 30°C CTIRMAKEIE T 5, 1RHEFEA%L 1 MIC ORE
AHICTRIN L, DIREERF A A R R SRR AR B
X HRIE Lo
6. EAMGER

% H B \EIME 7 v 7 3 v & O ERIZFERFHRIK
#k, FEETE, FRGRER X ) JIE L.

1) RTARILEE : MEHBIET VT I VISR
K% 1000 meg/ml 1278 % X 5 52 L 87°C 120 min.
incubate U7z,

i) SEEENTE : MEHBWEIT AV 7§ Y E K 5m]
# At visking tube %5 52 U 1000 meg/ml D
SEFIYSHE 26 ml A FEA L vial € vic Ah 24°C 24 g
S A PRI LI b R Lico

i) F A8 M 1ml & 3K#] 1m1 (2000 meg/ml)
#IRE& L, 87°C 120min. incubate 8% D RILK 2ml
%Ki X ¢ 7= Sephadex G-26 DH 7 A (2X82cm)
CERIN L, KCHM LAE Lic,

7. pB-Lactamase &X3 % LEM:

Staph. aureus (PC G [i¥fE, clinical isolate) sk
Ot E. coli (multiple drug resistant) o E{&E» 5,
B-lactamase T Lzhiext 3 5 RE W %2 & i,
S-Lactamase HIE£EWIT R D hlH #1F 1T ix 07z, BHI
broth T87°C overnight culture U7-BEE2HEE L
M/15 phosphate buffer (pH 7.2) THEI¥ET %, B
(XA — buffer & THE I BHASGA A, BEELE
(28KC, 3min.) it X G HIE LELSRET 5. 1§
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bR BE RS T RN 217 /s [Al— buffer
A HT 1 /BN L, f-lactamase lz53 % REMIL
HEEFE AR IEA 10meg/ml 2EF L 87°C 30 min.
incubate HOBREHHi% KD,

8. SERM < v AR T B RERGR

RAEROFH : RERFEHME D overnight cul-
ture XEOEHL, ERBC LDIEFR 71 =
VEREL, HEILCHEARLERERE L
oo

BRI X URGER : BT, BRD~ v AR
PEEIC X ofc, WA (cells/mouse) XKD Lds

hTHb,

Staph. aureus Smith 2~8X108, Strept. pyo-
genes 2~6X107, Dipl. pneumoniae [l 2~4X
108, E. coli GN 2411-5 8~b5x 108, Kleb. pneu-
moniae 8046 2~8 X108, Prot. mirabilis 1287
1~2X108, Prot. vulgaris JJ 2.7Xx108, Pseud.
aeruginosa 3.0Xx108

FH=YA:ddR_R=vA(S), 18+1lg DEEDOLD
AV, 1FHII0EEEA Ui,

EF L1 + Amoxycillin 3 X U8 ABPC & 4120. 8%
CMC # L, RBYEEOEME 2 FFkI 1 %A &
517,

BRGROHUE : BRPERTHH =V A DAL 2 B %
L, MILLER-TAINTE i X » EDj (mg/kg) %
B L,

9. M X OKERPIIRES

<=V A (dd%3, 26+lg, 1M HXV'F 5 b
(Wistar 25, 170~200g, 13475, 16~17TRR0EA)
Z M\, Amoxycillin 3 X' ABPC % 100mg/kg %
A58, ERACHTERRG, MBRBEE2TRY, @
B B B, BXUNRORELRIE L, RIER:
M 1/4, 1/2, 1, 2, 8, 6RR & L, % Ot
Lic 182 7—1 L, BO5H Lichif% bioassay o
B E Lico BBROWTRRALS 182 7—1 1,
5 {ZE® M/16 phosphate buffer (pH7.2) #*in%,
%#)TF T homogenate L, TD&ELEHZ R & L
2o
10. [Rep « JEH B

RepEft : 6/ 5 » b (WistarR 8, 200+30g, 15
BVE) KA 100 mg/kg FERBLL L, 0~ 6 KR,

6 ~24FF 1 FEIR Lo £ h % M/16 phosphate
buffer (pH7.2) THEMR LEHHE Lic,

g . 5 o bR =—FARE: LB =— L
F2—7%BA, BELIOD, 34 100 mg/ke £
D GEHR O 2RI L,

11, [RPOHIEEDIEORE

Amoxycillin &5 OfR5 » b (Wistar % 8,
200+30g, 1EE5VE) DRI, 99.5% = & 7 — A% b
%, EOSEE (8,000r.p.m. 10min.) L7 kEZE
faLiob TLC #1721, %D bioautogram 7>
LIRFIEEMEORE % Lic, TLC X, vV H ¥
Fv—Lt&FERL, BEEHH% silicon oil, B HIE%
M/7 Veronal buffer &3 5%#HEC X 2otc, AR
EXBHIY. Bacillus subtilis ATCC 6633 ThH5,

12. Bioassay

B. subtilis ATCC 6638 ¢ spore » B K@ & L1

cup FEx AV, 87°C, 18RRI H OMLIEH 2 JUE Uiz,
g R # R
1. HEARZ T A

75 NBHEEIBEE, 75 ARMEELITHICK T Amo-
xycillin DHEN%Z ABPC LEEATE LRy
Table 1 /R L7,

Amoxycillin %, PCase g4 x4 35 Staphylococ-
cus, —¥RD Klebsiella, Prot. vulgaris }s ;1% Pseu-
domonas %BR< 77 AIGHEHE, BHECKY LIKEHED
HHENETR LI, ZORML, ABPC LA TH D,
PEARI P74, FIENEDRIBEALERIRADD
it
2. WA H JETERFORE

Amoxycillin OHENCRSIETHERFOREES
Table 2 1Tk Lo Amoxycillin i3, EEM:RITE LW
WE N oMEE /R LA, M5, EEEE, Sbfc X
DT HEIZF Dol & DfERIE, ABPC
THRRTH D, MARCERIZBED BRI DN,

8. MREAmMES

Amoxycillin OFRBEAMIELEEF ORELE, Staph.
aureus 209 P TiX2614, E. coli NIH JC-2 Ti318it:
& TRIBMIMIIEIC X T ABPC [k Mt Uiz,
#EHIT Fig. 1, Fig. 2R Lic X 5ic, RABREN Staph.
DBA, TR L D IIIERABEDOD B h B L
AR5 261 T Amoxycillin 16f%, ABPC 8 %0
MIC ER#®R L, E. coli OFawcit, 18R H I
Amoxycillin % 8%, ABPC Ti3128f%CH» b, Amo-
xycillin DOt LRI, ABPC i Ligoh CThHot,
4. BEER

Amoxycillin 3 X0 ABPC @ Staph. aureus 209
P & E. coli NIH JC-2 OR{fticxi35 i fl % Fig.
8, 4 KR LI, Staph. aureus =5t LTIt Amoxycil-
lin 1X%®» MIC T bacteriostatic *fEf%xxR~L, 4
MIC [l E-it bactericidal 7efEfl %R Uiz, % 7=
E. coli TI1%, Amoxycillin ® MIC TR ERKD
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Table 1 Antibacterial spectrum MIC (mcg/ml)
Organism ————___ Drug| Amoxycillin ABPC
Staph. aureus 209P 0.1 0.1
v Smith 0.1 0.1
” ATCC 6538-P 0. 05 0.05
v Terajima 0.4 0.2
” Newman 0.4 0.2
” NO-80 (PCG™) 100 100
” FS-77 (PCG", Mac”, SM", TC") >100 >100
Staph. epidermidis 0.2 0.2
Str. pyogenes Syg* 0.01 0.01
” Cook* 0. 02 0.02
Str. faecalis* 1.56 1.56
D. pneumoniae I11* 0. 05 0.05
Sar. lutea PCI-1001 <0.005 <0. 005
B. subtilis PCI-219 0.78 0.4
B. anthracis 0. 05 0. 05
E. coli NIH JC-2 6.25 6.25
” NIH 1.56 1.56
” GN 2411-5 3.12 3.12
” K-12 6.25 3.12
4 1299 6.25 3.12
” 3100 6. 25 6. 25
Sal. enteritidis 1.56 1.56
Sal. typhimurium 1.56 1.56
Sal. typhosa ATCC 9992 1.56 1.56
Shi. sonnei ATCC 9290 6.25 6.25
Shi. flexneri 2, 3.12 1.56
K. pneumoniae 8045 0.78 0.78
” ATCC 10031 50 25
Prot. vulgaris ATCC 6897 50 50
Prot. mirabilis 1287 1.56 1.56
” F-9 3.12 3.12
Ps. aeruginosa >100 >100

* HI agar with 1095 rabbit blood

Fig.1 Development of resistance in vitro
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Table 2 Influence of various factors on activity of amoxycillin and ABPC
MIC (mcg/ml)
Strain Staph. aureus 209P E.coli NIH JC-2
Factor
Drug Amoxycillin ABPC Amoxycillin ABPC
9 0.2 0.1 12.5 12.5
8 0.1 0.1 12.5 12.5
pH 7 0.1 0.1 6.25 6.25
6 0.1 0.05 3.12 3.12
5 0.01 0.01 0.78 3.12
0 0.1 0. 05 6.25 6.25
Calf 5 0.1 0.05 6.25 6.25
serum 10 0.1 0.05 6.25 6.25
(2) 25 0.2 0.1 6.25 6.25
50 0.2 0.2 6.25 6.25
100 0.2 0.1 6.25 6.25
Inoculum 108 0.1 0.1 6.25 6. 25
size* 107 0.05 0.05 6.25 6.25
(cell/ml) 106 0.05 0.02 6.25 6. 25
108 0.01 0.01 6.25 6.25
HI 0.1 0.1 6.25 6.25
Medi BHI 0.1 0.05 6.25 6.25
u
m TB 0.05 0.05 6.25 6. 25
NB 0.1 0.05 3.12 3.12
HI agar
* Staph. aureus 209P : 7.5x10™
E. coli NIH JC-2 :1.1x10"
Table 3 Protein binding of amoxyciilin
Proteins Methods |  pijffusion method Equilibrium D. Gel filt.
Human serum (5095) 25.0% 16. 6% 22. 4%
Calf serum (509%) 19. 0% 10. 025
Human serum albumin (39) 19. 0% 19.0%
Bovine serum albumin (1.5%) 19. 0%

BAnHZSh, bactericidal RfEAMNTD BRIz, Ln
L MIC T, 1WA Uik, 8RR
LT 5008 EEIh, ZOFEMEEOBRZHENEKE L
hRRET LTz &b, ZORSKIIMHEESI X
5h0LRINDN, FOMICIER DI AP TORE
ted 1RRDD EELBRS,

ABPC OB T AEA S, BIERA CEHE %=
L, M3EARICAZIRDBhisa2r,

6. REAMER

Amoxycillin DEAFEARIE Table 8 ik L,

Diffusion method (EXRFHRILEE) TIXFEEN %
B IO VAR L, human serum ©2695, calf
serum T19% & RREWMENZ Bhicht, wWTFhok
B LT3 Amoxycillin D[S RITL16~2695D%
BHRCHB E:EL2bRS,
6. p-Lactamase Zxi3 % &ZEM

Fig.b /R L X 51, Staph. aureus, E. coli T
oD L#- S-lactamase i X » Amoxycillin %
XUt ABPC RiziERBECTNE LI hic,
. R < v ARBRPIECT T B RN R
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Fig.3 Bactericidal effect of amoxycillin and
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Amoxycillin DEMERFEBEDC LHERI ~ 7 A
RYSEIC R L TOEERREY ABPC &Ml Lickl Ry
Table 4 175 Uiz, Gram [ 8§ 0 RYIE 0 5B 4,
Amoxycillin @ EDs, (%, Staph. aureus Smith 0. 26
mg/kg, Strept. pyogemes Szz 0.89mg/kg, Dipl.
pneumoniae M 1.07mg/kg ThHholDiE¥t L, ABPC
D EDs 122N Zh0. 45 mg/kg, 0.86mg/kg, 6.8mg/
kg TH Y, Amoxycillin (X ABPC it 2~6 %3
SREIEESDEY R Lico Gram [ O RRAEZ D\
T% Amoxycillin @ EDjy %, E. coli GN 2411—56
9.8mg/kg, Kleb. pneumoniae 8046 7.4 mg/kg, Prot.
mirabilis 1287 48.6mg/kg THokD it L, ABPC
®D EDg X2 £ 20.4mg/kg, 25.3mg/kg, 96.4
mg/kgTH h, 7 7 2EHEOBE & AR, Amoxycillin
DN EL, ABPC 0 2 ~8{ZThot, \WOIEH,
in vitro THEN LRI\ Prot. vulgaris JJ, Ps.
aeruginosa DRPIETIX, AL dIBREDHRITEDH
highote,

HED &b, Amoxycillin % in vitro TRRZMHY
RTEAEMC R LTiE, Gram B, BEHERIEE
BT, TOREREIL, ABPC D2~ 85 THOl,
8. MR « BEERPIREE

<Y R, 7y FIC100mg/kg FOEHE LickRomp
ENEREORM Y, Fig.6, T IKRLk, =Y ADH
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Table 4 Therapeutic effect of amoxycillin and ABPC against bacterial infections in mice

No. of EDs (mg/kg) MIC (mcg/ml)
Organisms - -

expt. Amoxycillin ABPC Amoxycillin ABPC
Staph. aureus Smith 3 0. 26 0:45 0.1 0.1
Str. pyogenes S 23 3 0.39 0. 86 0.01 0.01
D. pneumoniae IIL 3 1. 07 6.8 0. 05 10,05
E. coli GN 2411-5 4 9.8 20. 4 3.12 ,8.12
K. pneumoniae 8045 3 7.4 25.3 0.78 10.78 -
Prot. mirabilis 1287 2 48.6 96. 4 1.56 -1.56
Prot. vulgaris JJ 1 >550 >550 >100 >100
Ps. aeruginosa 1 >1100 >1100 >100 100

Fig.6 Tissues and serum levels after oral administration (100 mg/kg)
of amoxycillin and !ABPC in mice (dd strain §) °
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Fig.7 Tissues and serum levels after oral administration (100 mg/kg)
of amoxycillin and ABPC in rats (Wistar strain §)
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4, Amoxycillin, ABPC t LIt 5B TLHLh IR
REh, M, BEEEPIEE804 T — 7 fHicdE LI
BRECET LTw5b, ¥—7fECHET S L, MiF,
%, i, uvTFhicsvwTd, Amoxycillin OREINL,
ABPC OFXhD2~4£5ThHY, HORHERE R 234
bhts, BETE, B FeoiEr kb BITHmn
Thbhtc, v bOBEERIL, Y—7HIIREHE1~
2B A bR, vV ADSHE LA, Amoxycillin
o, ENEREE, ABPC X b EfEoT\ i,

9. IR - BRHHHEE

1) Repditt 5 » bic 100mg/kg FEOF 5RO
Rt ORRE Fig. 8 R Lic, 24RERIRE TOR
FHEt®RIE, Amoxycillin ‘809, ABPC T8.7%¢&,
Amoxycillin 2% 8 fERERETH Ok, MEAF LR
chbiy, #5855 6 BILIPC £ 8 £ 0 80~90% 1
EL, SEEIHEMIRVDLELLRS,

2) MRt 5, iz 100mg/kg B0 B E R
DfEHhEENE, Fig.9 R Lic: b, Amoxycillin
TILR 5 H24B5R ¥ TOPRRL N 6 5L, RBHCIT
iz ABPC D102z, LRRHHHHERIZE
HAR Bl PElbRO ¥ — 7 li3, WEHAL HREHE
8 ~ 6 BEHIE Y Tx bhic,

10. 5, FRPFIEEHEORER

ER L7 » bR DEER T 2 b - Amoxy-
cillin #5#H0 35 » FMRIZDOWT, HFHHIvr= 757
4 —® bioautogram & X b [RPHIEKEME DRE LR
Zt-, Fig.10 TiR¥ N5 X 5k, Amoxycillin #4548
0~ 65, 6 ~24RHIEDRPIERDEITHh
KE(LfkD Amoxycillin TH 2 LERIhI,

Fig.8 Urinary excretion of amoxycillin and
ABPC after oral administration (100
mg/kg) in rats

*——e
2222774 Amoxycillin

:

Concentration of Amoxycillin or ABPC in Urine
‘ % of dose

Fig.9 Biliary excretion of amoxycillin and
ABPC after oral administration (100
mg/kg) in rats

wzzZAmoxycillin

or ABPC in bile
S

Concentration of Amoxycillin

Fig. 10 Detection of amoxycillin in rat urine

TLC : Silica gel
stationary phase & 5%silicon oil
developer : M/7 veronal buffer(pH7.4)

Detection ¢ B, subtilis ATCC 6633

front

o 0 0
Q

Ampicillin

origin

Urine of rat after oral
administration of amoxycillin
(100mg/kg)

Amoxycillin

(Authentic Sample)

0—6hr ' 6—24he
Bk L UEE

Amoxycillin (33%E Beecham #-C&HXhi- AB
PC MU OFARR=Y) VY ThHb, FWEICOWTH
HREER, £4ABREOELS ABPC L H# L
RHBREE X o

Amoxyecillin ¥, Gram R} L OeHE AT
CHEHER Lo TORTHHED Staph. aureus R
—iBD Gram @YD Prot. vulgaris, Ps. aeruginosa
TR LTIRER TH oo DT LIXHEGALLHH IR
7= p-Lactamase DHBLFRICH 35 KEEDERI D,
AFIDMBERC IO TRELEZTHZ L3 eDERE
EZxbhb, HEHTEs JIFTHEFOF T pH O
EHELL, B THEDORME’H DI, miFOK
BIBO%YEIMTHE LWEBIZ AR T, KFIOEGOH
HRL16~26% LENETH D, MEBEFCIIRETD
D, RABENTHERESZ, E. coli TIXAHNL ABPC
I ) RS I E T H ot A, Staph. aureus TIX
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TFIRT CR&IX fehyote, Fie &H O fEMIX, ABPC &
B U BEWERTHD = L%, Staph. aureus, E. coli
DI CHER I ho i,

ED LIy, in vitro OME TI1X, &7l & ABPC
FCE LOEIFEDS Wi o7z 2y, in vivo TOR)
R, TisbbERB < 7 ARPIEDOBFHR T, WH
D MIC 2FECTHBIE hdb b3, Staph. aureus
Smith, Strept. pyogemes S28, E. coli GN 2411-5,
Kleb. pneumoniae 8045, Prot. mirabilis o JEEPI %
Fuc bt 5 En HERIC IS\ TIEAAIE ABPC 0 2~
8 fEDERAE R L, Dipl. pneumoniae M DI
6 fEDHRER LI, Flo= VR, Fo PXAVER
IR« Pet LR T, HHIORERPESC XY, fid
BE, BRNRE, RPdboThbx# ABPC X
D ERBCBVEEETR L, FFOEARIRO BRIFHRE &
WREhi, ZDZ i, Amoxycillin 2IKEIHFHY
RHTHRENIZ EE2RLTED, LOREBITHE
T ShielffirRmTob, & OEERBRBOEM
RT2L0L#EEINS,

RABDOFEMYEIL, bioautogram 75 RKZE(bAED
Amoxycillin LR Ih, FFRELFGREF TR
mah, BEAERRBEZTH Lie{PitEha &
Exbhb,
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MICROBIOLOGICAL AND PHARMACOKINETIC STUDIES
ON A NEW SYNTHETIC PENICILLIN, AMOXYCILLIN

KivosHr SATo, MasaNor!l Fukui, YOSHITAKA ARAKI,
MasaAHIRO TAkAHASHI, SHIGEAKI TAMURA and HirosHi TAKAHIRA
Fuji Research Laboratory, Kyowa Hakko Kogyo Co., Ltd.

Amoxycillin is a new synthetic penicillin derivative developed by Beecham Group Ltd. (England).
Presented in this paper are the results of our study in which amoxycillin was compared with
aminobenzyl penicillin (ABPC) as to in vitro and in vivo antimicrobial activity and pharmacokinetics.

1.

Amoxycillin was found broadly effective against Gram-positive and -negative bacteria, but was
ineffective against S-lactamase producing strain of Staph. aureus, strain of Prot. vulgaris and strain
of Ps. aeruginosa. The antibacterial spectrum of amoxycillin was the same as that of ABPC.

As for the effect of various factors on the antimicrobial activity, it was remarkable that the
activity of amoxycillin tended to increase with increasing acidity of the medium. The activity of
the compound was not significantly ‘influenced by the presence of serum, size of inocula or kinds
of medium.

Repeated subculture of Staph. aureus and E. coli in BHI broth containing increasing levels of
amoxycillin resulted in a stepwise development of resistance which was relatively slow for both
strains.

The activity of amoxycillin proved bactericidal in the growth of Staph. aureus and E. coli.

5. Amoxycillin-serum binding rate was 16 to 2595 when determined by the methods of diffusion,

10.

equilibrium dialysis and gel filtration.

As was the case with ABPC, amoxycillin was found unstable to S-lactamase produced by Staph.
aureus and E. coli.

In the studies with mice experimentally infected with Staph. aureus, Str. pyogenmes, D. pneumoniae,
E. coli, Prot. mirabilis and K. pneumoniage, amoxycillin was more .active than ABPC by oral
administration.

After oral administration, amoxycillin produced markedly high drug concentrations in the blood
and tissues of mice and rats than did ABPC.

Amoxycillin was excreted into urine at higher concentrations and into bile at lower concentrations
than ABPC.

From the result of bioautogram, an antimicrobial compound in urine was identified as unchanged

amoxycillin.



