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Clavulanic acid ¢ Amoxicillin Q#tflic X 5 in vitro X
in vivo HEIER I OWT

W HE - KEMRN - £k SF - 28 W
TR KEMENERE

B-lactamase inhibitor %% Clavulanic acid (CVA) % Amoxicillin (AMPC) (AL
BDAD in vitro LV in vivo HEERCTOWLWTRN LTV, UTD X 5 R B.

1. #BRITFOMMKCATIABA NI + 5 o> TR Tl b, CVAILMHT
IR D QP AR R LA, 1/4 MIC LUF o g% AMPC:CVA (1:2), (2:1), (8: 1)
DILET AMPC LHFRIL7-B4, AMPC MZMpicr LTz AMPC o MIC ¥ &x 517,
AMPC itte D S. aureus, K.pneumoniae, P.vulgaris iz it TEHLV AMPC o MIC »
ETE2EDI,

2. EEIKDMED S.aureus, E.coli, K.pneumoniae, P.mirabilis, P.vulgaris {34+ %85
Wt X OREHAERNTIE, AMPC:CVA (1:2), (2:1), (8:1) &bic, AMPC B#EHIC
Pl N%RL, Cephalexin (CEX) O#HEEHE LBEL T Eh TV o MIC # AMPC & CVA
DRFTBMETRIHE, FHTHE (2:1) 2 1:2) LiERASTHD, (8:1) X 15 E
PN ot

3. Checkerboard dilution method T4 EZEEED AMPC RitEEEK/ MKk T AMPC & CVA
BIOELWBHERANED bhtc,

4. AMPC o—FigE (3.13~12.5 ug/ml) 1= CVA # 8B LT AMPC mtt D BRI Y
FBETHICET2MELRDILECS, TOREIEMCLVR), A—EETL 2HEONH
¥RTIOLBHLNAI,

5. AMPC fi$¥eD S.aureus, E.coli, K.pneumoniae, P.vulgaris \= 532 AMPC:CVA
1:2), @:D, B8:1) DREFAYRMYLILLER MIC #ECEBRLRHEFEHANRELR, FH
DHRIC X5 BIEB 2 BB,

6. AMPC it S.aureus, E.coli, K.pneumoniae, P.vulgaeis ¥\ 1-= v A ERATE
PAEIT 0T 5 IREI R TIX in vitro Ak AMPC t CVA D #BIc X h ZBABHIEREX BT
¥ AMPC & CVA &5 D EDy fETHET S L, #4THiX AMPC:CVA ol (2: 1)
OBETR LB BRGEIBOIT,

THRYELY/FETE B,

4Ebinbhit Clavulanic acid (CVA) & Amoxi-
cillin (AMPC) o ftBAZR i 2 W in vitro s LV
in vivo THAIREMNRN LTV, UTFTo kb kK%
BroTRET 5,
REME S LI URBRSE

Clavulanic acid % 1977 4 A # B Streptomyces
clavuligerus DCREHE LTRE X h 7= B-lactam
MEWETHH, Figl 05 v HT %, <0
FEOHCRAREETHH2A Na 22 Kife +5L%
EENHMT, Db Dk P-lactamase HEIERXHL,
4 = penicillinase & B-lactamase % A WAYIC TE I.

T L vbhTWn349, 1.

—%, Amoxillin ZRVWEETCEORYEPLERLH ¥
reEREERE L X< mbh T\ 5 WARFTEE © peni-
cillin t# % 2%, #&# penicillinase & X » THMKS &
Eh, ThooBEAYELETHIECIZEN TH 7o L
fo#t 5T PB-lactamase JHEH|TH % Clavulanic acid
* Amoxicillin & gf 3 hi¥ Amoxicillin i 4 & ot

3
Clavulanic acid(CVA) 3 X ¢ Amoxicillin(AMPC)

DTS DDA LA ERAY Aok 72 AMPC &
CVA % (1:2), (2:D), (8:1) OEATHALILE,
th¥th¥h AMPC:CVA (1:2), (2:1), (8:1)
ERLTco XML LTt Cephalexin (CEX) % i\
oo
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Fig.1 Chemical structure of clavulanic acid
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HEAR7 b5 a3 RARIZ, BERED 75 ABM%
FIVZ7 a0 BERRAES LOHFRME 45 bk
AVico

BRSO RITE W (L EEERSME D Staphylococcus
aureus 52 ¥k, Escherichia coli 52 , Klebsiella
pneumoniae 56 ¥k, Proteus vulgaris 30 ¥k, Proteus
mirabilis 24 Bx A\ oo FOMOKBRAC 12 LRE
B b BRCIE UL TRV

3. FARZHRESE

B ALY AR HREEY IR FTE R try-
ptosoya broth (TSB; HK), RIEREHIC heart in-
fusion agar (HIA; HK) A\ i ZEXKFERERE
X b, 37°C 18~20 B[l &t O R/ PR FH L EE MIC
(ug/ml) #dico BREELTIT 10%cells/ml & LT
108 cells/ml ODEBEEX AV TR LA, 7tk Stre-
ptococcus B, Corynebacterium diphtheriae \= >\ T
it 10% Emyin HIA % f\ico

foiil, T AMPC &t CVA oftBEro MIC @
2DWTik AMPC DRBETRDTERL T T bbb
AMPC:CVA (1:2), 2: 1), B8: D) D 3MOHEKT
DO¥EE TR 7chl, OB AMPC OB &S 100
ug/ml Yo 2fEFREAD X5 T HBL, TOHKEE
Bl%i¥ AMPC:CVA (1:2), (2:1), (8:1) ®» MIC
MFTRT 6.25 ug/ml ThHoto k5 ki, ThEh
AMPC 6.25 ug/ml+CVA 12.5 ug/ml, AMPC 6.25
rg/ml+CVA 3.13 ug/ml, AMPC 6. 25 ug/ml+CVA
0.78 ug/ml OPATHB Z L X ER TS, DX 5K
MIC oFRped L -7-BiH 13X, CVA © B-lactamase
inhibitor & LCOEARFHET 5 B4, EROEHFD
FEEFD X 5 2K D AHBED MIC# RKR$»HB LD
%, AMPC o MIC cRigTHEo it %, ftA&H
Tw3 CVABBOHWENART, XhBEUTHDLE
XITeDTHBo

4 GHAZROREH

CVA } AMPC oft B RO MR % HIA X HAVWI
checkerboard dilution method iZ X h$7le~tz, I
Wikkiz 3. ORBT CVA oftfHIc X b AMPC o MIC
DIEFDHHht: AMPC itE@ % e, —MRMEk
oW T b iR ote, BMEER 10° 3 XU 100 cells/
ml L oWTHleotett, RBFER O L & 5 Tk 10°
cells/ml DEERDLEIRL,

5. CVA ot FHilED RN

EEIRSME> AMPC itk (10° 35 X U° 108 cells/ml
TD MIC A% 25 ug/ml LlED D) iwo\T, AMPC
D—ERE (3.13~12.5 pug/ml) i CVAXPALT%E
DOWHF AT 2 BT 5 REY RDTo S. aureus, E.
coli, K.pneumoniae, P.vulgaris % PRRHEME L L,
HIA % fA\T 108 3 L0 100 cells/m] OEMER TH
A Tleotco o2 L S aureus % 108 cells/ml ¢
AMPC 1 B2 7378, 108 cells/ml D& & Lz,

6. HMENCRETHERTOXHE

AMPC,CVA, AMPC:CVA (2:1) X008 CEX @
BRI T 8k pH o BB pH6.0, 7.2, 8.0
B LA HIA # Ay, RBRE & L Tk S aureus,
E. coli, K. pneumoniae, P.vulgaris ® 4 % 11 Hkk
PRAWTHRF LI, BEEEL L TiX 10° & 10° cells/
ml OB HizoE, ¥ 7= AMPC:CVA (2:1) oftic
(1:2),B:1) 2T Fi-1c, BRCIXZED—
ﬁ;?ﬁ'\'b'fio

F - EMEEEO K EIT 105 108,107, 108 cells/ml =
WT pH7.2 © HIA A\, AU 11 ZRTDOVTK
Mlio AMPC:CVA (2:1) offiic (1:2), (8:1)
COWTHHE LA, FRICL 2: 1) DHEDITR
L7

mEOEET OV TR IEMEEMmE % 10,25,50% ©
% &CFM L7 heart infusion broth (HIB; HK) %
Fvs, S.aureus I X E.coli » AMPC tEEH& 1
BRIz o X #Ef L7 AMPC : CVA(1:2),(2: 1), (8: 1)
©eou T, 108 cells/ml EH © —EISEHE T 5 -
oo

7. REFRAOKH

HEEFREIX LD checkerboard dilution method iz t
LR ROKE T, CVA & AMPC RlicE L \Wigh
EAMREH LIt AMPC fittkd S. aureus S-14, E.
coli No. 33, K. pneumoniae No.129, K. pneumoniae
No. 182, P.wvulgaris No.109 3s L 7° P.wvulgaris No.
202 @ 6 HE MV Ico ThOHDOMEKkY TSB T—&alks
#L, HIB T 10 FRL T 37°C TiRL SR T
>tco #93RERE O MBUEME (W 107 cells/ml) 1=
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AMPC:CVA (1:2), (2:1), (8:1) @ MIC 5D
WMEXTFHEY 1, 2, 4 XV 24 FrMKIc Mg x v
TV 7L, ERBIEY T - o ¥ -FKIc AMPC
XU CVA B¥{E IR0 A SR Bug T I DL
THME L1,

8 = ARBMHPIEIC T 2 1Ry RO BN
EEIRSy MDD AMPC itk TH S S aureus S-14,
E. coli No. 33, K. pneumoniae No. 182, K. pneumoniae
No. 129 35 X T P.vulgaris No. 202 D3t 5 k& BT
BN%Tie o0 T/ b nutrient broth (NB ; Hz)
THIER L BRERY L FHCARL NB c—Bé
HEML, 37°C 16~18 WM& 5Kk, BOIEL
T NB CHEERL, 6% »9% v (Orthana-Kemisk
Fabrik) Lt $RBA Lo SOWMEY 1 5 10 LD ddY-
Ss=wv A (17~18g) D BN T EML, 28ME1
B, 0.5% CMC M -ixMME L AMPC, CVA,
AMPC:CVA (1:2), (2:1), (8:1) XU CEX T
FERHEE LI EDyo (2 1BME D~y ADEFIC LY

LircurieLp-WiLcoxoN BT X b R,

9. =v Ml CVA 3 L 1° AMPC REDJE

CVA, AMPC 0B854 X 08 AMPC : CVA(L:
2), A:1), @:1), (8:1) OREHLERE O ~vAMm
BHFREYELN.

b 0.5% CMC It BB L /& EAIZ 1 B4 D
ddY-S3 =wv & (17~18g) w@&n#F &L, 15, 30, 60,
90,120 S TERL VML T4 EH%—#icL,
FTHRODITKPTHEE, MR CTEEL I

AMPC D ERIiT B.subtilis ATCC 6633 ¥ RTEH &
L, disc g X % Bioassay I X b fTicotco BERA
¥EHIZ4E nutrient agar (NA; BK) ¥ B Vv, Chic
B. subtilis ATCC 6633 o [ FMEH » BAME 1x
10°cells/ml &7c2 X SWBET Y »— VIZSEL, 0.1
M vy % buffer (pH7.0) THERLICY v 7 AR IV
EiERY discicaF g, ZOLRCR\ i, 16 BRER
#OEIEADERYRUEL, ¥+~ 7150 AMPC @B
RDl, T OBY I Ahic & hd CVA 28
VMPC DR MO RiIFEEY S inv 2 LD,

fb 5, CVA DERIL B-lactamase FEH4 D K. pneu-
moniae ATCC 29665 X HTEHE&L L, ZDRISRER Y
4% DEAT NA ICEY¥, ZhiC X5 penicillin G
(PCG) % BRI 60 ug/ml 2705 X 5ITFHMLICY
D v 4— VIEHEL, 0.1M Y B buffer (pH7.0)
THRLIY Y I LB XU EERY disc &0
LTkt 16 BRI EEOBEIEFOER * JIEL,
Y Ik CVAREYRDI, ZDHEL CVAMR
BECIEUTHRERD P-lactamase #[AEL, Lhic

LT PCG pipmEhFIclHIEA% T2 L2 H
LT3, ¥, COBH+ v 7 Az g¥h% AMPC
#' CVA DR DR KBy b x fe\ & L2 RidT,

LED X 5izLT CVA & AMPC D MMk ERDOE
B3 L OB 5O JIERDFRETH - o

10. CVA o (B-lactamase [EE{ER D KRE

B-lactamase & LTix E.coli No. 21 o TEM B
B-lactamase % A\, AMPC #% %K & L7-B&o CVA
DIEBMHEL LU Ky % R 1o Tiebb E.coli
No. 21 OEMMY O ¥k L ROUREL, ZOWGkYy
0.1M v v buffe T2 EI%# LI-RBHEHEERL 1,
% LT 13,000 rpm T 30 HM&SHL LMY TV,
%D L% B-lactamase DHIFEHE L TEALE,
fedsrv 70 o FAR O ERL Lowry BT X b1
Vv, MXERZ 27— FENC X HDHMEL,

I. R B K M

1. HEARZ IS4

AMPC,CVA,AMPC: CVA(1:2),(2:1),(8: 1) %
SV CEX D A2+ 5 4 % Table 1~4 iz 55 L
120 108 cells/ml D4, AMPC (24BLE \ HE A2
FoARAEL, AEHNLERT A, MIC 100 ug/
ml L EDORERLBHOhc, —H, CVA DRsioH
®WH (MIC) 277 AREE T2 12.5 ug/ml P kAR
LAET, 77 ARBETI225 ug/mILETH D, il
NEDRYDIEFEH o720 LHL, AMPC:CVAQ:2),
(2:1), (8:1) DHET AMPC LHtH LT84, AM
PC MZEBIZH L Tiz AMPC @ MIC &%+ 5%
3. AMPC W& ® S.aureus, K.pneumoniae, P.
vulgaris s LicRtL, FELV MIC O ETFEZbd,
¥l, xR0 CVA OftFEX CVA o MIC o
1/4 LIFTH o1, 100cells/ml D4 4, FAELE
BHE 6 Rt ht, 108cells/ml & AMPC iz {ED
S. aureus A% 10% cells/ml CizEIHIE LT,

2. BRIEEBRDORZTHSH & RZEE

a. S.aureus

REZELSME LURZEHBAOKREY Fig.2~9 £Fx
L7

108 cells/ml iIZ2WWTREZEEDHEED BB % &
5 &, S.aureus TiX AMPC @ MIC (34852 fik
AL, 100 pg/ml LA EOEEmMEY RTEES 40% FEL
FELL. L, Zhikxsl AMPC:CVA (2:1)
DHRTIETXTOED MIC 2% 3.13 pg/ml L Fic 4
AL, BEHAL T Ao 20 HEME CEX 0l
RTHEW,I T Ico —F, CVA © MIC i34 ~T12. 5~
25 pg/ml I FMH LT ieo 72, AMPC: CVA(L: 2),
(2:1),(8:1) DB T2 MIC (BtHhd AMPC @&
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Table 1 Antibacterial spectrum of gram-positive bacteria (10*cells/m!)
*AMPC:CVA
Test strain AMPC CVA CEX
(1:2) (2:1) (8:1)
Staphylococcus aureus 209-P JC 0.2 12.5 0.2 0.2 0.2 6.25
Staphylococcus aureus SmiTH 0.2 25 0.2 0.2 0.2 6.25
Staphylococcus aureus TERAJIMA 0.39 12.5 0.39 0.39 0.39 25
Staphylococcus aureus NEUMANN 0.39 25 0.39 0.39 0.39 6.25
Staphylococcus aureus E-46 0.2 12.5 0.2 0.2 0.2 3.13
Staphylococcus aureus No.80(PC-R) >100 12.5 0.78 1.56 1.56 12.5
Staphylococcus epidermidis 0.39 100 0.39 0.39 0.39 6.25
Streptococcus pyogenes S-23 0.025 25 0.025 0.025 0.025 1.56
Streptococcus pyogenes Cook 0.025 25 0.025 0.025 0.025 1.56
Streptococcus faecalis 1.56 >100 1.56 1.56 1.56 >100
Streptococcus viridans 1.66 >100 1.56 1.56 1.56 >100
Streptococcus pneumoniae type I 0.025 12.5 0.025 0.025 0.025 3.13
Streptococcus pneumoniae type II 0.025 25 0.025 0.025 0.025 3.13
Streptococcus pneumoniae type Il 0.025 25 0.025 0.025 0.025 3.13
Micrococcus luteus ATCC9341 0.006 50 0.006 0.006 0.006 0.05
Bacillus subtilis ATCC6633 0.05 25 0.05 0.05 0.05 0.78
Bacillus anthracis 0.025 12.5 0.025 0.025 0.025 1.56
Corynebacterium diphtheriae 0.39 6.25 0.39 0.39 0.78 1.56
* Figures of MICs represent concentration of AMPC in combination MIC( ug/ml)
Table 2 Antibacterial spectrum of gram-positive bacteria (10° cells/ml)
*AMPC: CVA
Test strain AMPC CVA CEX
(1:2) (2:1) (8:1)

Staphylococcus aureus 209-P JC 0.1 12.5 0.1 0.1 0.1 3.13
Staphylococcus aureus SwmiTH 0.2 12.5 0.2 0.2 0.2 1.56
Staphylococcus aureus TERAJIMA 0.39 12.5 0.39 0.39 0.39 12.5
Staphylococcus aureus NEumaxx 0.2 25 0.2 0.2 0.2 3.13
Staphylococcus aureus E-46 0.1 12.5 0.1 0.1 0.1 1.56
Stephylococcus aureus No. 80( PC-R) 1.56 12.5 0.39 0.39 0.78 3.13
Staphylococcus epidermidis 0.39 100 0.39 0.39 0.39 3.13
Streptococcus pyogenes S-23 0.0125 12.5 0.0125 0.0125 0.0125 0.78
Streptococcus pyogenes Cook 0.025 25 0.025 0.025 0.025 0.78
Streptococcus faecalis 0.78 >100 0.7 0.78 0.78 >100
Streptococcus viridans 0.78 >100 0.78 0.78 0.78 >100
Streptococcus pneumoniae type I 0.025 12.5 0.025 0.025 0.025 ° 3.13
Streptococcus pneumoniae type II 0.025 12.5 0.025 0.025 0.025 3.13
Streptococcus pneumoniae type IIl 0.025 12.5 0.025 0.025 0.025 3.13
Micrococcus luteus ATCC9341 0.006 50 0.006 0.006 0.006 0.05
Bacillus subtilis ATCC6633 0.025 12.5 0.025 0.025 0.025 0.78
Bacillus anthracis 0.0125 6.25 0.025 0.025 0.025 1.56
Corynebacterium diphtheriae 0.2 6.25 0.2 0.2 0.2 0.78

* Figures of MICs represent concentration of AMPC in combination.

MIC( ug/ml)
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Table 3 Antibacterial spectrum of gram-negative bacteria (10° cells/ml)
Test strain AMPC CVA AMPC: CVA - CEX
(1:2) | (2:1) | (8:1)

Escherichia coli NIHJC-2 12.5 50 6.25 6.25 12.5 25
Escherichia coli NIH 6.25 25 3.13 6.25 6.25 12.5
Citrobacter freundii NIH 10013-68 1 >100 50 12.5 50 >100 - 100
Salmonella typhi T-287 0.39 25 0.39 0.39 0.39 6.25
Salmonella typhi 0-901 0.39 50 0.39 0.39 0.39 6.25
Salmonella paratypi A 0.78 50 0.78 0.78 0.78 12.5
Salmonella paratypi B 0.39 25 0.39 0.39 0.39 3.13
Salmonella enteritidis 0.78 50 0.78 0.78 0.78 12.5
Shigella dysenteriae EW- 7 3.13 25 1.56 3.13 3.13 6.25
Shigella flexneri 2a EW-10 3.13 50 1.56 3.13 3.13 6.25
Shigella boydii EW-28 6.25 25 3.13 6.25 6.25 12.5
Shigella sonnei EW-33 3.13 25 1.56 3.13 3.13 6.25
Klebsiella pneumoniae KC- 1 0.78 50 0.78 0.78 0.78 12.5
Klebsiella pneumoniae NCTC9632 >100 50 1.56 1.56 3.13 6.25
Enterobacter cloacae NCTC9394 >100 50 25 100 >100 >100
Enterobacter aerogenes 50 50 25 50 50 >100
Enterobacter aerogenes NCTC10006 >100 100 25 100 >100 >100
Hafnia alvei NCTC9594 100 50 25 50 100 >100
Serratia marcescens IFO 3736 >100 100 50 100 > 100 >100
Proteus vulgaris 0X-19 >100 100 1.56 1.56 6.25 100
Proteus mirabilis 1287 0.78 50 0.78 0.78 0.78 25
Proteus morganii Koo >100 100 50 >100 >100 >100
Proteus rettgeri NIH 96 12.5 100 12.5 12.5 12.5 >100
Proteus inconstans NIH 118 100 > 100 50 100 100 >100
Pseudomonas aeruginosa No. 12 >100 >100 >100 >100 >100 >100
Pseudomonas aeruginosa Nc- 5 >100 100 50 100 >100 >100
Acinetobacter calcoaceticus Ac-54 25 25 12.5 25 25 >100
* Figures of MICs represent concentration of AMPC in combination. MIC ( ug/ml)

B) offmichbThikERb B, L AMPC fittE
BCBHTH-1o

108 cells/m] i 108 cells/ml TAH Hhi: AMPC &
Em SR T A28/ 2R & b hich, ZTofiud
108 cells/ml & iIFAMEDHERTH -7

RZMEHBIC OV Tk 108 cells/ml DR D ZRL
#24%, it h AMPC:CVA (2:1) i33~XT» AMPC
MHECEDTH D, CEX X hi@hi- HEHYET
B Ehibh ot

AMPC:CVA (2:1) & (1:2) ¥7:i% (8:1) Dif
BlicownwTit (8: D> :1)>1:2) DlE MIC(HF
s> AMPC @) A& e h, 52 gkp MIC ©
EEEERE 2:1D) X (8:1) ©1.85 fFhS< (A
2) © 1.71 fEkEN T, LicdioT AMPC & CVA
DEFBETHIBEE WL 1D X (8:1) © 1.38

BAEL 1:2) D 1.03 BN EL KB Edibhs
1o

b. E.coli

REWS I XOBRZHEBEOKREY Fig 10~17
LT

108 cells/ml DWW TREUSMHE LT DRR B 725
L. E.coli Ti¥ AMPC @ MIC 3% 60% A% 3.13~
12.5 ug/ml /ML, 6.25 ug/ml & € —2 #EHT5
7, O 40% 11 MIC A% 100 ug/ml % 7=ix 2 hih
EoBEMEKTH T T hiTxy L AMPC: CVA
(2:1) OPRETIZREmRMERE 2 HKLL, MIC i1 6.25
pg/ml LEe—27%FL, 3.13~50 ug/ml i34 LT
too EREDOHENL CEX LOHBTHBR T o0
—7%, CVA © MIC % 25~50 ug/ml 4% L, AMP
C:CVA (1:2), 2:1), (8:1) D=%#0DHETIT,
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Table 4 Antibacterial spectrum of gram-negative bacteria (10° cells/ml)
* AMPC:CVA
Test strain AMPC CVA CEX
(1:2) [ (2:1) | (8:1)

Escherichia coli NIHJC-2 6.25 12.5 3.13 6.25 6.25 6.25
Escherichia coli NIH 3.13 25 3.13 3.13 3.13 6.25
Citrobacter freundii NIH 10018-68 100 50 12.5 50 100 50
Salmonella typhi T-287 0.39 12.5 0.39 0.39 0.39 3.13
Salmonella typhi 0-901 0.39 25 0.39 0.39 0.39 3.13
Salmonella paratypi A 0.78 25 0.78 0.78 0.78 6.25
Salmonella paratypi B 0.39 25 0.39 0.39 0.39 3.13
Salmonella enteritidis 0.78 25 0.78 0.78 0.78 6.25
Shigella dysenteriae EW-7 3.13 12.5 1.56 3.13 3.13 6.25
Shigella flexneri 2a EW-10 3.13 25 1.56 3.13 3.13 6.25
Shigella boydii EW-28 6.25 12.5 3.13 6.25 6.25 12.5
Shigella sonnei EW-33 1.56 25 1.56 1.56 1.56 3.13
Klebsiella pneumoniae KC- 1 0.78 25 0.78 0.78 0.78 6.25
Klebsiella pneumoniae NCTC9632 50 50 0.78 0.78 1.56 3.13
Enterobacter cloacae NCTC9394 >100 25 12.5 50 100 25
Enterobacter aerogenes 50 25 25 50 50 25
Enterobacter aerogenes NCTC 10006 >100 25 12.5 50 >100 >100
Hafnia alvei NCTC9594 50 50 25 50 50 100
Serratia marcescen IFO3736 100 100 25 100 100 >100
Protus vulgaris OX-19 25 25 0.78 1.56 1.56 12.5
Proteus mirabilis 1287 0.78 25 0.78 0.78 0.78 12.5
Proteus morganii Koxo >100 100 25 100 >100 >100
Proteus rettgeri NIH 96 0.39 50 0.39 0.39 0.39 6.25
Proteus inconstans NIH 118 50 >100 50 50 50 12.5
Pseudomonas aeruginosa No. 12 >100 >100 100 >100 >100 >100
Pseudomonas aeruginosa Nc-5 >100 100 25 100 >100 >100
Acinetobacter calcoaceticus Ac-54 12.5 25 3.13 12.5 12.5 >100
* Figures of MICs represent concentration of AMPC in combination. MIC( ug/ml)

@:1D) Tk~ (8:1) T MIC %100 pg/ml ) EToD
HENRHBEL, (1:2) Tt -7 3.13 ug/ml &8
L0 X5 ENRLRID, WThoB43 AMPC
THERRIC 035 — It © B 2% 38D bhio, 108 cells/
ml T3 108 cells/ml &IEABRDOEENB ORI,

BRAZPEERE 1= D\ T 108 cells/ml DFERDHRL
1=, AMPC:CVA (2:1) i3 AMPC BRZMEk 1z 3
3% MIC i3 AMPC BMoOBALA%S THSA, AM
PC MR L H5BEOHE I HL, CEX LoD
HETL®AR Ty, ¥7c AMPC:CVA (2:1) &
(1:2) i (8:1) O >VWTIE B: D>
D> :2) OIEE MIC 23/ X <7 h, 52 #kD MIC
OFHREDHE (2:1) 1% (8:1) @ 1.67 f5/hX<,
(1:2) D2fEkEhotz, LictioT AMPC & CVA
DEFTRMETHI-BEHEIE Q: 11X 8:1) @ 1.21
feh& (1:2) ERALTHoto

c. K.pneumoniae

BEZHS MR LORZHEMEBDK Y Fig 18~25 1
~LTc,

108 cells/ml D#F4E, T XTOKT AMPC o MIC
A% 100 pg/ml ¥7=43 100 wg/ml Pk & 72 h BERHE
¥Rl ZhITxL AMPC:CVA (2:1) oftfT
BT RTOBHHIEZFMIL, MIC i1 3.13 ug/ml i v
—2%FL, 1.56~25 ug/ml CHALico FihEnif
B CEX ¢ HBLTY Eh Ty, CVA B
MIC 342 L A & 50 ug/ml i2#Edh LT\ 72y AMPC :
CVA (1:2), 2:1), (8:1) n=DHE Tz CVA
DHREINEL I b3 Fe—27ER 2 ETFOF
b, MIC OHBHE\ & ZANDRHH S kB EA
RARLhIA, WTFhof4¥ T AMPC fHEgcE
ZTHDH T bbb otc, 108 cells/ml ¢i3 AMPC iz
T HMPEEA 108 cells/ml I H~ETF 3 5 g%



Fig.2 Sensitivity distribution of clinical
isolates
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Fig.6 Cross sensitivity of AMPC and
AMPC:CVA (2:1)
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. Fig. 14 Cross sensitivity of AMPC and
AMPC:CVA (2:1)
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Fig.22 Cross sensitivity of AMPC and
AMPC:CVA (2:1)
Klebsiella pneumoniae (56 strains)
MIC (ug/ml) (108 cells/ml)
>100 5127|788
100 1
50
25
12.5
6.25
3.13
1.56
0.78
0.39
0.2
0.1

AMPC

0.1 0.2 0.390.781.563.136.2512.5 25 50 100>100
C(ug/ml)
AMPC : CVA(2:1)

Fig.23 Cross sensitivity of CEX and
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Fig.26 Sensitivity distribution of clinical
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AMPC:CVA (2:1)
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Fig.32 Cross sensitivity of AMPC: CVA
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Fig.38 Cross sensitivity of AMPC and
AMPC:CVA (2:1)
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Fig.53 Effect of medium pH on antibacterial activity of AMPC, CVA,
AMPC:CVA (2:1) and CEX

Inoculum size ! 10%cells/ml
AMPC CVA  AMPC:CVA(2:1) CEX
MIC (ug/ml) M i
>100} 3 = + B Al PRXALTH '—d%o’;"{’g“jc
mp S S e
501 N} Eﬁ 3 - ~ .—.._cs.sulllgﬂl'
25} - = '/, r '=,“===. I \\KA P ENfl?I“JC 9
12.5}4 /—— - B> TR ;‘ = E coli
6.951 | & L L 3 No. 33
—" b—“‘E}\fﬂ“l
L L e - L 0.
3.13F __? &—a K. yneumaniae
1561 i T <l & NCTC 9632
. s—.—a K. pneumoniae
0.78+ o - = No. 182
w—--—e K. pneumoniae
[0.39F - - - o129
0.2} o———o—-e - [ ol e ~ o f\':)yul%ugru
L 1 TR St | ! L PR 1 1 | *——*P. vulgaris
6.0 7.2 8.0 6.0 7.2 8.0 6.0 7.2 8.0 6.0 7.2 8.0 No.202

Method, Serial dilution method with heart infusion agar of various pH.

Fig.54 Effect of inoculum size on antibacterial activity of AMPC,CVA,
AMPC:CVA (2:1) and CEX

AMPC : CVA(2: CEX
MIC (ug/ml) AMPC CVA (2:1)
.
o—a S. aurcus
, 100 209-P JC
| o—-—eS. aureus
100 No. 80
50 o—--aS.saureus
2r At
12.5¢ a—-—E. coli
6.25[ 0.3
*‘"‘ENcoltls
0.
3.131 &——a K. pneumoniac
1.56} NCTC 9632
’ »—-—a K. pneumoniae
0.78 No. 182
o—--—= K. pneumoniac
0.39} No. 129
w--<-x P yulgaris
0.2p No. 109
1 1 ' ! ! T L1 L [ x—==P. vulgaris
10° 10° 107 10* 10° 10° 107 10* 10° 10° 107 10" 10° 10° 107 10° No.202

(cells/ml) (cells/ml)

(cells/ml) (cells/ml)

Method, Serial dilution method with heart infusion agar

A, AMPC:CVA (2:1) oftfREIc it S0 X 5 kA
AIRBD ORI oo &2 TR h o N ERE
£ 10° cells/ml izo\T, ¥# AMPC:CVA (1:2),
@:1) TOoWTHHRAL 7 2% 108cells/ml @ (2:1)
DHE L ED > EARED bhish oo

b. EEEROKE

Fig.5¢ w3 X5, BHEEE O fEICRIETHE
i3 AMPC o MIC %% 107 cells/ml %> & 108 cells/ml

T AMPC figteD S.aureus No.80, S-14 TAE ¥
Y2}, ¥ic K. pneumoniae NCTC 9632 + No. 182
THRPHEYZIHENTED b h o THIEHL
CVA X0 AMPC:CVA (2:1) TitzhbD #iz
DNWTH, FEOMDERTHLED X 5 EMITED S
highrotco AMPC:CVA (2:1) o ffiic (1:2),
@:1) TOWTHRH LA, 2:1) 0BL&LTH-
TeEENIERD Bhith o teo
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c. mEOKE

Table 9 R X 51T, LOEFNTOWTH B MG
moEEIED bvieh o,

LI E AMPC, CVA &M T 355t pH s X UM
BEOHEYZFBZLEd - onl, AMPC & CVA
OfARCRERIRD LR, ¥lomERino VED
Zititholo

6. AMPC fittREp/ MERk i 5t % AMPC: CVA

1:2), 2:1, (8:1) ORHEMFA

a. S.aureus S-14 |z o\ T

Fig. 55 ILRT X 5 ks RE B 1co ITREB XUXH
D MIC LIZERXPREREIC X % 10° cells/ml D
ADfx Tt AMPC:CVA (1:2), (2:1), (8:1)
i3 MIC WEEEA 2 ~4RRIE € 3 W TEBALRE
fERY Rz & B bhtc, —F, HHAMBEMED
AMPC 3 XUt CVA BisfEARFICix AMPC 6.25 ug/
ml, CVA 6.25 ug/ml T§H\ FEEAN R LRI,
Fhrh 4B, 24 BEBCTEEMAR O bhio
L2 L, FhFROBEDOHARBCIZED X 5 sk
K AEMEEED bhith ot ok S-14 BRestd
% CVA Bijid MIC i 25 pg/ml T -1o

b. E.coli No.33 iz oW\ T

Fig. 56 &®3+ X 5ic, AMPC:CVA » (1:2),(2:
1), (8:1) ot X b MIC ®E T ErRREPICEN
REFRNED Hh, 24 B © FHEELALRK
Mote —H, PHABEMED AMPC 35X 1* CVA K
BEARCIIBEER 2 £ < Bobhih ot CVA
1t MIC B (50 ug/ml) CHEMNERZRTA, A
B o MIC iz 313 % CVA #&E X CVA o MIC ©
1/4~1/16 TH - to

c. K.pneumoniae No. 129 =D\~ T

Fig.57 wxiT X 5, AMPC:CVA(1:2),(2:1),
@:1) xrhrho MIC BETHENER % ~L,
2MIC BETREMMACERLREFR xR~ T2 L
NED Bt foiL 24 BfE I X BHE» ADA
tco —H, GHAREMIELTO AMPC & X0¢ CVA Bt
FRBCIREFRIE BHbhith ol CVA IR
MIC B (25 ug/ml) CTHEFERLZRTH, HARD
MIC iz %135 CVA DigEx CVA © MIC © 1/2~
1/8 ThHoto

d. K. pneumoniae No. 182 {ZD\ T

Fig. 58 i+ X 51, AMPC:CVA » (1:2),(2:
1D, (6:1) oftATEFHANCERLREFERYTTC
ERBEB bR, —F, HHRREMLD AMPC kXU
CVA BRI, BREFAZLBDLIILI>
720 CVA i3 MIC @ (100 pg/ml) T MEMFR %

T, fHARO MIC ikisi3 % CVA olfieix CVA
» MIC © 1/16~1/64 TH -1

e. P.vulgaris No, 109 {22\ T

Fig. 59 ic//$ X 51c, AMPC:CVA (1:2),(2:1),
(8:1) ix MIC WEFCERRIPICH]Y /s MEFA%Y R
Lo —7, OHRREMIED AMPC s XUt CVA K
ERBICIRMIERIZE R Y bhith o, CVA i
MIC W (50 ug/ml) CIZFMERYLIEA % RTA,
$tErED MIC iwisiH% CVA oz CVA o MIC
D 1/4~1/8 TH oo

f. P.vulgaris No. 202 {22\ T

Fig. 60 iR+ X 51c, AMPC:CVA(1:2),(2: 1),
@ : DOPAK X b EWALREFARED b CVA
& MIC g (100 ug/ml) TidiE BEMNIEALRT
», PEEEFD MIC wisiFs CVA o & 1x CVA ©
MIC » 1/8~1/64 TH -1

LIk AMPC it & SEFE R RERR 1 ¥t L AMPC :
CVA (1:2), (2:1), (8:1) ix MIC J#E THERFMHIA
CERILPEER Y R L To o7 L K. pneumoniae
No.129 Tt MIC RETRMENEALR D Hh, 2
MIC CHEFAMNED bhich’, 24 RS FHM
Zbhto Lichi-THRL K. pneumoniae No.182 iz
HRTHEEROBCOHAPHRIL VB LS T L
Az B, Z D kit checkerboard dilution method
TOHEYHREORNORE 12 b No. 129 4% No. 182 X
e RBHEAELRC S WEENRED Shic s & EHE
LRV XD, ¥1o7F5 2BEED S. aureus S-
14 DPEXBET CVA 12 MIC BE CHENFRY
73n, AMPC:CVA (1:2), (2:1), (8:1) nftHB
D MIC iz%iF5 CVA 0 CVA o MIC @ 1/4
(7272 L K. pneumoniae No.129 (% 1/2) LI FTH b,
ZORECRTS CVA ot R TE¥ER L
AERDBRIsh -1,

7. < ARBRBBPIEC T BERHR

AMPC Tt D & BEEER S BERR % AV To < v AR
Y EC X35 AMPC,CVA,AMPC: CVA (1:2),
(2:1),(8:1) XU CEX DBBHHRTOWTHRIL
okt B % Table 10~14 TR L7

a. S.aureus S-14 RRYE

Table 10 i ;53 & 51, AMPC iz 16 mg/
mouse [l E, CVA BiTi% 6.56 mg/mouse &\ 5 &
\» EDgo fETHB D12 5t L, AMPC:CVA (1:2),
@2:D, (8:1) TRXExhEXhod EDs; (AMPC+CVA)
A% 1.08(0. 36+0. 72)mg/mouse, 1.23(0.82+0. 41)mg/
mouse, 1.80(1.60+0.20)mg/mouse & /s&7s EDs
L, AMPC & CVA offfic X b Bhi-KhiESR



68 CHEMOTHERAPY NOV. 1982
Table 10 Protecting effect of AMPC:CVA(1:2) ,(2:1)and (8:1)
on experimental mice infection with S. aureus S-14
Drugs % EDso MIC ( ug/ml)
(mg/mouse) (10° cells/m) (10* cells/ml)
AMPC >16 100 1.56
6.56 ‘ 5
o CvaA (3.65~11.8) 2 ! 2
AMPC:CVA AMPC+CVA AMPC+CVA AMPC+CVA
} 0.36 + 0.72
(1:2) (0.24~0.5¢) (0.48~1.08) 1.56+3.13 0.39+0.78
}
1
. 0.82 + 0.4 |
(2:1) (0.59~1.13)  (0.30~0.57) 1.56+0.78 l 0.78+0.39
|
) 1.60 + 0.2
(8:1) (1.13~2.21) (0.14~0.28) 3.13+0.39 | 0.78+0.1
1.23 1
CEX (0.89~1.71) 12.5 3.13

* Litcurietp WiLcoxon method

Inoculum size : 2.2X 107 cells/mouse with 3 % mucin.
Challenge LDso : 10.6 LDso

( ) 1 95% confidence limit

Table 11 Protecting effect of AMPC:CVA (1:2), (2:1) and (8 :1) on
experimental mice infection with E. coli No. 33

Drags * EDso MIC ( ug/ml)
(mg/mouse) (108 cells/ml) (10° cells/ml)
AMPC >16 >800 800
CVA >8 50 50
AMPC:CVA AMPC+CVA AMPC+CVA AMPC+CVA
(1:2) (o.95~1i¥;5)+(1.2§2~82.7) 6.25+12.5 6.25+12.5
(2:1) (9200 (0 re1.0) 12.546.25 12.5+6.25
(8:1) (3.14~728) (0.47-0.9) %5+3.13 B+3.13
CEX 0 8920 56) % 6.25

* LitcurieLp WiLcoxox method

Inoculum size : 1.2X10° cells/mouse with 3 ?c mucin.

Challenge LDso : 4.5%10% LDso
( ) 1 95% confidence limit



MIC ( ug/ml)
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and (8 :1)

n(]&“—ceils/ml)

100

50

AMPC+CVA

1.56 13.13

3.1311.56

3.1340.39

voL 30 -2 CHEMOTHERAPY
Table 12 Protecting effect of AMPC: CVA (1 :2), (2:1)
on experimental mice infection with K. pacumoniac 182
Drugs ( */ED‘V’O)
mg/mouse (10" cells/ml)
AMPC >16 >800
CVA >8 100
AMPC:CVA AMPCICVA AMPCIiCVA
. 1.28 -+ 2.56
(1:2) (0.68~2.47) (1.36- 5.12) 3.1316.25
. 3.28 -+ 1.64
(2:1) (1.87-5.74)  (0.94~2.87) 6.2513.13
. 4.24 + 0.53
(8:1) (2.57~7.0) (0.32~0.88) 12.511.56
12.3
CEX (5.6~27.1) 2

* Lircuriern Wircoxon method

Inoculum size : 1.73 X103 cells/mouse with 3 25 mucin.
Challenge LDso : 3.3%10° LDso

( ) 2 95% confidence limit

Table 13 Protecting effect of AMPC:CVA(1 :2), (2:1)and (8 :1) on
experimental mice infection with K. pneumoniae 129

MIC (ug/ml)

* EDso
Drugs
(mg/mouse) (10% cells/ml) (10° cells/ml)
AMPC >16 > 800 > 800
CVA >8 25 12.5
AMPC+CVA AMPC+CVA AMPC+CVA AMPC+CVA
. 6.08 + 12.16
(1:2) (4.68~7.90) (9.36~15.8) 6.25+12.5 6.25+12.5
. 12.16 + 6.08
(2:1) P Pt LA 12.546.25 12.5+6.25
. 38.4 + 4.8
(8:1) (21.3~69.1) (2.66~8.64) B3 B33
CEX >16 6.25 3.13

* LitcurieLp WiLcoxon method.

Inoculum size : 7.0 107 cells/mouse with 3 % mucin.
Challenge LDso : 5.6 LDso

( ) : 95% confidence limit
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»EDbhie

AMPC:CVA (1:2), (2:1), (8:1) =FnttiwT
136D EDy, thd> AMPC & CAhhi¥ (1:2)<(2:
D<(: 1) TH2EFOH K, AMPC & CVA
A% 0 EDg fATHAE (1:2) & (2:1) ANEH%
T (8:1) ARREHBEMFA M X bhl, ¥k CEX 0
EDs, i3 1.23 mg/mouse TH H, AMPC:CVA(2:1)
Z:ﬁ]%'cb’)f:o

b. E.coli No.33 RRYuiE

Table 11 =73 X 5 i, AMPC Hif T2 16 mg/
mouse [l F, CVA Tix 8 mg/mouse Ll & ¥\ EDy
<HBHORAL, AMPC:CVA (1:2),(2:1),(8:1)
i3 hEho EDy, (AMPC+CVA) A% 3.42(1. 14+
2.28)mg/mouse, 2.61(1.74+40.87)mg/mouse, 5.85
(5.20+40.65)mg/mouse &\+5 EDy i, AMPC &
CVA DftAIC X h Bh o BRENED b,

AMPC:CVA (1:2), (2:1), (8:1) o=(DHE
TR DO AMPC B TA X (1:2)<2: DL
8:1) DIRTA ¢ 7t 52, AMPC . CVA 0&3tD
EDso ETHIE 2 : D ARG PEL, RHT A:2),
B8:1) DIETH oo 7o CEX @ EDsq i3 0.69mg/
mouse *HBH/PNINWHDTH o

c. K.pneumoniae No.182 RRYE

Table 12 = 773+ X 5 i, AMPC B Tix 16 mg/
mouse [\ F, CVA ¢ 8mg/mouse LLE @ F\+ EDg
RLTEEDENBD bhith - chl, AMPC: CVA
1:2),@:1,(8:1) TrFhFho EDy (AMPC+
CVA) »% 3.84(1.28+2.56)mg/mouse, 4.92(3.28+
1. 64)mg/mouse, 4.77(4.24+0.53)mg/mouse &\+5
EDs, fET AMPC & CVA oftfic X b Ehic L)
Bri@dbhic,

AMPC:CVA (1:2), (2:1), (8:1) D=EDHE
TiBtATD AMPC B TA h i (1:2)<@:D<
(8:1) DIAETH < s 52, AMPC & CVA o4éto
EDsp THNIX (2:1) & B: 1) 22 EAZETHD,
A:2) BRRPIV e BER THolo ¥ CEX
@ EDso 13 12.3mg/mouse & HLBIIAZ e DTH -
o

d. K.pneumoniae No. 129 RRYuiE

Table 13 ;73 X 5 &, AMPC B i 16 mg/
mouse [ E, CVA (% 8mg/mouse LA ED EDjsy T
BB L SR DL L, AMPC: CVAQ :2),
(2:1),(8:1) Tt £h¥hD EDs; (AMPC+CVA)
p3 18.24(6.08+12. 16)mg/mouse, 18.24(12.16+6.08)
mg/mouse, 43.2(38.4+4.80)mg/mouse &\+5 EDs,
#xRL, AMPC Lt CVA offfickh (8:1) DFEA
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KR E, JEIMIR E TR 2D — S0 a4l W' it
BDbhtc,

AMPC:CVA (1:2), (2:1), (8:1) =Dl
PRk AMPC fieadud (1:2)<(2:1)<@8: 1)
DIRTKZL b, AMPC & CVA O #R®d EDyy T
ZAuE (1:2) & (2:1) XABT, B:1) inleh
LHECHRRTHD - 720 —Jj CEX @ EDgo 12 16
mg/mouse LA ETH -1,

e. Poulgaris No. 202 EYuii:

Table 14 = ;53 X 51, AMPC HifiCix 16 mg/
mouse [l -, CVA it 8mg/mouse [ E® EDyy T
BRBEN L SR DR L, AMPC:CVA(1:2),
(2:1),8:1) Titxh£hd EDy (AMPC+CVA) At
16. 8(5. 6+11. 2)mg/mouse, 3. 48(2.32+1. 16)mg/mo-
use, 2.7(2.440.3)mg/mouse &\ 5 ED;, %/ RL,
1z AMPC:CVA (2:1),(8:1) TEIIKHREEMN
RADdbhtc,

AMPC:CVA (1:2), (2:1), (8:1) D=£DIEk
TikptATsD AMPC BTXhiX (2:1) & (8:1) A
FLA:2)AKkEL, fBOKCEFD L5 (1:2)
<@:1)<K(8:1) DA & I1XRL->Tleo Lo T
AMPC L CVA 0/t D EDsy THA (8:1) 2
MEL, @D AREDRTHY, (1:2) BKELED
EWOERTH » co % %o CEX i3 EDjp £ 16 mg/
mouse Ll ETHEREEMRED bhich o1,

Pl AMPC it o & MRES K 2 R & Ve = o A 5
REVRPEC K L, AMPC F7:i3 CVA B T34
BEMNBD LN oTchl, AMPC: CVA(1:2),(2:
D, 8: 1) EhERHR & HE L Tvio AMPC:
CVA(1:2),(2:1),(8:1) n=FD KBTIz, HES
BRICL 2R RIcHHERMNEBON, AMPC & CVA ©
&itD EDso THIIT S.aureus S-14, E.coli No. 33
T (1:2) & (2:1) AURERIET B:1) MbTHhiT
4 b, K.pneumoniae No.182 T (2:1) & (8:1) #*
RIEAST (1:2) b T I Eh, K. prneumoniae
No.129 T (1:2),(2:1) K~ (8:1) AHLMCS
b, P.vulgaris No.202 T (2:1), (8:1) &~
1:2) BELRLCHEBERTHD, = h b¥ikaTh
X (2:) ARVBABTHS LOBENBLRI,

8. =vAMEHD AMPC 3 L0t CVA i

AMPC X0t CVA Offn T O By bes 3 T Ot
AMPC:CVA (1:2),(1:1),(2:1),(8:1) olRT
DOREFREEDO = v AMERRE O HIERKEY Fig 61
~63 IZRLTo

AMPC 4, 1, 0. 25 mg/mouse LRI ITHFEH 15~
30 T ¥ — 7 %% 7% dose response DA 5 [f i il
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Fig.61 Serum concentration of
AMPC after oral admi-

nistration in mice
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Fig.62 Serum concentration of &~
CVA after oral admini- »:
stration in mice .8
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Ex B, —5 CVA 2, 0.5, 0.125 mg/mouse # 5K
k% 15 AR ¥ — 7 %K 1% dose response
D5 MERREYH1

AMPC:CVA (1:2),(1:1),(2:1),(8:1) #L4hs
1ztx AMPC 1 mg/mouse iz Fxh ¥ CVA 2, 1, 0.5,
0.125 mg/mouse » ERHE LIcH, P TRrL- CVA
D MiGhRE: CVA B 5RO X St Rzt
frE—7{EXRLTHBLTWDOEX L, EHETRHRL
7z AMPC o mEREZREEA—ETH DT bbb
53, AEED CVAw L5 BEYZ T 5 HEALD
h, iz CVA ot o kv AMPC:CVA (1:2)
DEHTIFOEENKEL (2:1D), B:1) ODBE/FD
#12/3 -7 bR 5T,
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Fig.63 Serum concentration of AMPC:CVA

1:2),@0Q:1,@:1) and (8:1) after
oral administration in mice
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¥R /R L7 AMPC ¢ CVA o #EsHt (AMPC/
CVA) koW TA L — 7B KT A REDREHT
BEDHREEEH I —HKL T8, FhllBite
MO £V AMPC DR EL B EALD D,
Zhix AMPC & CVA ofih — 7 OB O K
tTh¥RBT5L0EBbh5,

9. CVA o B-lactamase FHE{EHA

E.coli No.21 o TEM % P-lactamase iZx}L,
AMPC ##£H L L 7- B5o CVA OFERAL LU K,
fli% RdIKERY Fig 64~66 1o RL 7,

¥4 AMPC @ K, X0 Vi % LINEWEAVER-
Burk @ plot 2 X bk & = 5, K,=53.5uM,
Vmax =42.3 umoles/hr/mg of enzyme protein T -
t: (Fig.64), Wiz ® AMPC (RE) BE S (25,
0,100,200 «M) = CVA (BHEH)) ®#EI#% 0,0.5,2
uM EnZ TRIGEE V #®REL, 1/Swwxts 1YV
D plot #f7iocb A, 1L 5T Vg BRET
o iickh, CVA oD AMPC *#E & L7-EED
TEM % p-lactamase 2332 FAEHR 3 HHAHEC
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Fig.64 Kinetic plot of the hydrolysis of
AMPC by E.coli type TEM -
lactamase
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Fig.65 Kinetic plot of the competitive inhi-
bition of E.coli type TEM B-lactamase
hydrolysis of AMPC alone and in the
presence of CVA
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HB T ENBED LN (Fig 65),

¥t bkmoF—s%x b Iexds 1/V o plot (Dixon
plot) #ff7c\>, CVA © K, #®¥»i-L =5, Fig. 66
ZrtT o K,=0.1uM &b, CVA o TEM H
B-lactamase x5 HAEDO K E SV EH S hico

III. * ®

B-lactamase inhibitor T#H»% CVA 3z AMPC &
AMPC:CVA (1:2), (2:1), (8:1) oRTHAT
priickh, AMPC BZHED MIC T iz 5
%3, AMPC ittt S. aureus, E.coli, K. pnenmo-
niae, P.mirabilis, P.vulgaris ® AMPC o MIC {&
PELLETIRDZENELIR LT, FleZ Db
FA%HBiZ O\ Tix checkerboard dilution method i X
h, “hibo AMPC itk AMPC & CVA IR
WREREC ST ERRBAFERARD ORI LT
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Fig.66 Kinetic constant for inhibition of
hydrolysis (K;) of CVA
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IV ESHbh, LELIALDF - 2% XHLICFHL
{ A% L AMPC L CVA o HEBDORBULITXTD
BEREREC KV TLT L —RTRVZ Ehibh ot
Tiebb D LXERS MR BZIHS M BT,
AMPC:CVA (1:2),(2:1),(8:1) o MIC o ¥y
BEWBEADHFH DB Z LR, checkerboard dilution
method THAEADRE O LEHEE \~» E. coli © K.
pneumoniae NEFELICZ LWL > THLNTHD, ¥
Tz bDRRIZOVTIE AMPC & CVA oftRDER
U BERADLRCREC L > TEAINSAHESELH D
&/%bihto

—%., AMPC B ic >\ T AMPC 0 —sifE
(3.13~12.5 ug/ml) iz CVA ##fHL T, ZFOMMEY
FHIETACETHREY RO LA, BHEC X HBE
BCHLMC R D HMERL, A—EERCRTDH
2HEUDONTHHRTLONHEZ LNEDONI, 22
ZR\WTITEC E.coli, K. pneumoniae D—IKD kkis
XU P.vulgaris T AMPC KB E(EfRIC CVA ©
BUVRE (12.5 ug/ml LIE) oftAXREBETHE L
Mbhotieo DX 5 in vitro ® MIC DfER L%t
L TREEAR XU in vivo O BEHBEOKRI TIT,
BHIERDORBEDEE K. pneumoniae (No. 129 #) T
Bt O REIEANHLEAIFE<, EDs fHT & 20 FRE
DEFEHRENEMINTEL, ¥ P.ooulgaris (No. 202
¥) Tix AMPC:CVA (1:2) CTHREFAI2LHL
T EMMSH Y, EDso b (1:2) TKELSE B L)
EENAB LRI, hulfh o EEEKTIE AMPC:
CVA (1:2),(2:1),(8:1) TLHRRIFABREFEMAL
BEEHREEYAEL TV LR B HATH 10

LicAio THADLRCEAL TSESBLhER O

[ ¥ ]
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F2ERAETHE (2:1) HBMLBYUTHS L DN
R, SLIHHHORALCELTite Mkt 5
PR QMBS LU BECORRLSLETHS 3 &
Bbhs,

¥7:, §El, CVA © B-lactamase [HS{ERCBT 3
BOFEIL E. coli No.21 & TEM # B-lactamase |2
DWTLafTliebhichotch, AMPC:CVA(1:2),
(2:1),8:1) coptED MIC th CVA REEITED
—WoVvbws “DHRHRRORLRIC S VB YR
Tix CVA oo MIC @ 1/4 LLFTH Y, LichisT
KBHOHARRORD bh - Wl oW T, B
ARz CVA o P-lactamase JARMERIC LB LD &
HEIhb, —%, CVA 2 B-lactamase inhibitor?~59
ELTOFRLSNC, MEDIBGERLG =y v
fAEAR (PBP) o 2icBlfift¥HL Tk bh', PBP
3HfELXET5 CEX ® Piperacillin Lt 0 ftHIC
HBRA Rl D, KB, FLE 51X CVA L CEX # PIPC
EDBRPRCOWTHRR 2T o fetdt, MHOHAEI
IVBIEREBRHTEH, LOROHBELYHBLEL
ok ZABEARAC bulge RROMEINR & h, FABE
VRLTORADBHERYRbhiz d 0 L Exb6h
5o =D X 5 CVA % B-lactamase inhibitor & LT
DIEBLNCERBE VAL COBRNIERLIFTES
P0LELLNS,

%7z, AMPC & CVA oftBIc X v, BEBKEICH
thDEHET AMPC iEELFLET 5 LBbh3 S
aureus, E.coli, P. mirvabilis, P.
vulgaris w35 AMPC oF%HNHA I hBZ &
DRBEIKREVCEBbhLY, #E B X 6EY
BROBbhHDOENELEL, Zhit oW T4 B-lac-
tamase I35 CVA OFEEEANLTLI—B TR
W2 ERHFERSD D LBbh, ThbHORKDWT
BERFME X ) ORMNICHBRY Fch D,

K. pneumoniae,
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IN VITRO AND IN VIVO ANTIBACTERIAL ACTIVITY OF
CLAVULANIC ACID AND AMOXICILLIN IN COMBINATION

Taxkesur Nisuino, Masuvo Onse, Yumiko Sajt and Teruo TaNINO
Department of Microbiology, Kyoto College of Pharmacy

The in vitro and in vivo antibacterial activity of amoxicillin (AMPC) plus clavulanic acid (CVA),
a recently developed B-lactamase inhibitor, were investigated and the following results were obtained.

1. Antibacterial activity was studied against standard strains stocked in our laboratories. CVA
showed a low level of antibacterial activity. The addition of CVA to AMPC at ratios of 1 to 2,
2 tol and 8 to 1 (AMPC plus CVA) markedly potentiated the antibacterial activity of AMPC
against resistant strains of S.aureus, K. pneumoniae, and P.vulgaris, but had no effect on typically
sensitive strains.

2. Similar results were obtained when these ratios were tested against a large number of clinical
isolates and each of the ratios had antibactirial activity superior to that of cephalexin against AMPC
resistant strains.

3. The potentiating effect of CVA on AMPC activity was further established in studies using
the checkerboard dilution method.

4. The B-lactamase inhibitory activity of CVA was investigated in the presence of 12.5, 6.25 and
3.13 ug/ml of AMPC against AMPC resistant clinical isolates. As a result, the enzyme inhibitory
activity of CVA was shown to vary depending on both the bacterial species and strains within species
studied. For example against K. pneumoniae species two distribution peaks were obtained.

5. Synergism was observed in bactericidal kill curve experiments using the established MIC
concentrations for each of the ratios (1 to 2, 2 to 1 and 8 to 1).

6. The in vitro results were substantiated by in vivo mouse experimental infection studies with
AMPC resistant strains of S.aureus, E.coli, K. pneumoniae, and P.vulgaris.

Analysis of EDs, values showed that the 2 to 1 ratio was the most efficacious in these studies.



