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HHERBOARR=v ) VY LRKEDDTIEL, A%
#FEMEd~ v 2ITHVTH 8, 000 mg/kg(i. v.), # 11, 500
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SEFE Sk SB-PC B+ % 708 # Ml & BE A /A
BAER=v ) v TdH5 CB-PC # EEA L L TR—
FHCTRNZITR 2O THRET 5,

I. #HERARIPFSA

BEREDS 7 LABHE, BREEICHT 2RBRENI
HA%E, BARLEEREEAREMIERIC XD 37°C 20
B % OB/ NEBIEEE MIC (mcg/ml) TR
Too 1B VY EREEE, MR, Y77V THIZ10%
EMEEmAlc. T, RIUEHOWGRAE, v v
v—HIZF A 7Y a—VEREREAERY, V) VE, X
A BEREICIE G- C HEMZERWT, 37°C 48 ByiisiE%
@ MIC Zktz, ZDEHHEIZ Table 1, 2iITRINS
EBVTHB, I8 H SB-PC 2 CB-PC [lfkic /"7
LR, BUREBHCOIZDIEOVIEARY I ak
BFLTN30, TOW A% CB-PC LT 2L T

LBHBITH 27 FURER CI2iE%EkIZ SB-PC 3.12
~6. 25 mcg/ml, CB-PC 0.78~3. 12 mcg/ml iZ &S24
ZRUtce L LTEA85 PC it 7' BT & % No. 80 T
LTIz CB-PC X bz SB-PCDIZ> Ht MIC i38h
Tz, ZDEHIZHRY % THEAED p-lactamase
T AREMDERICE 2D ERDN S, TDA,
JAIM L 4 EREE, FHRERE, MEEIZE D 7 ABIEE
PHCOWTIE SB-PC itk LT CB-PC DHEEA LT
2ERETSNTO . 77 sBNRETH 2 ) VH,
X4 B EIc LTl SB-PC, CB-PC #£iT 0.19 mcg/
ml @ MIC %R U7z 2" 7 ARRMERBEICR LTIIFZ
WA ERE SB-PC 6.25~12.5 mcg/ml, CB-PC3.12
~6.25 mcg/ml, HIvE 1 5 HEEE SB-PC 3.12~50 mcg
/ml, CB-PC 1.56~25mcg/ml & 7" 5 ARGIEHEEEE T
1Z[AkEIC SB-PC i 5 CB-PC OHIE S5 2 {52 EE
TN TWO,

PIE®D SB-PC & CB-PC R0 2 ERREDERDFIK

Table 1 Antibacterial spectrum
(MIC : mcg/ml)

a) Gram-positive bacteria

Test strain | SB-PC | CB-PC
Staphylococcus aureus 209-P-JC 6.25 3.12
” Smith 3.12 0.78
” Terajima 6.25 3.12
” Neumann 3.12 1.56
” E-46 3.12 1.56
” No. 80 12.5 50
Staphylococcus epidermidis 6.25 3.12
Streptococcus pyogenes S-23 0.39 0.19
” Cook 0.78 0.19
Streptococcus faecalis 100 50
Streptococcus viridans 100 50
Diplococcus pneumoniae type 1 0.78 0.39
Sarcina lutea PCI-1001 0.39 0.09
Bacillus subtilis PCI-219 3.12 1.56
Bacillus anthracis 0.78 0.39
Corynebacterium diphieriae 12.5 6.25
Clostridium tetani 0.19; 0.19
Clostridium perfringens 0.19, 0.78
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Table 2 Antibacterial spectrum %
(MIC : meg/ml) 60 mmfffffﬂfﬁ
b) Gram-negative bacteria 50 A Z:; e‘ o lols|m|alo] =
Test strain sp-pc|cB-PC ¥
Neisseria gonorrhoeae 0.19 0.19 0 CBPC
Neisseria meningitidis 0.19 0.19 20
Escherichia coli NIH-JC 12.5 6.25 10 "
” NIH 6.25 | 3.12 N s
Enterobacter aerogenes 3.12 1.56 =100 = 6.25 1.36 MIC(meg/ml)
Salmonella typhi T-287 6.25 ) 3.12 Fig.2 Sensitivity distribution of clinical
” 0-901 3.12| 156 isolates : E. coli
Salmonella paratyphi A 6.25 3.12
” B 6.25 6. 25
Salmonella enteritidis 50 25 %
Klebsiella pneumoniae 3.12 3,12 80 WIC Tow] w0 | % | 125 | 65 | T
Shigella dysenteriae EW-1 6.25 | 6.25 ol v PN T o T
Shigella flexneri 2a EW-10 6.25 3.12 \\‘ - T T o [ o 1
Shigella boydii EW-28 6.25 | 3.12 60y \, [EZELP ‘
Shigella sonnei EW-33 1.56 | 1.56 ]
Proteus vulgaris OX-19 25 25 \
Proteus mirabilis 1287 3.12 1.56
Proteus morganii Kono 25 12.5
Pseudomonas aeruginosa No. 12 50 100

& U T3 CB-PC @iz THRE ot ¢ > T PC-G
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720 DAL Fig. 1 ~3ITRENDZEBDTH 5,
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Fig.1 Sensitivity distribution of clinical

isolates : Staph. aureus

6.25 MIC(mcg/ml)

Fig.3 Sensitivity distribution of clinical

isolates : Pseudomonas

7 F o EREIC DV Tid SB-PC (2 6. 25~12. 5 mcg/ml
I 88. 6 BDEkLSITE L2kk 3. 12~25 meg/ml DRFICTE
EL1ze —7 CB-PC T TIZ 12. 5 meg/ml IT 1%
D E— 7 ZHD TR 543, 0. 78~25 mcg/ml & SB-
PC iR LTIRIEWA 2R Lice TDHEEE LTI
#akd4 2 PC M7 FUMRBEOEAT S g-lactamase
icxtd a4t SB-PC &% CB-PC DI 555
WEHEELBERND S EEDbN 5,

KB TI2 SB-PC i 12.5 mcg/ml i CB-PC Tit
6.25 mcg/ml IZ 1HEDILERE D ENWIEIHERL
7243, =100 mcg/ml DO¥RMBHIEFIFICEEL, Talld
R H SN,

SFEE Tz SB-PC, CB-PC ki 25~=100 mcg/ml
D5F 7% T Ui EFIICRE L ZRABD o id b2,

L. HBFHCR LI THEEFORLE

BB Xz pH, AMFRMOZEL T N
K% 209-P-JC #AR&5 & LT heart infusion 7
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4 3 vEROEEFEREICLD, Tk, EEEEDOX
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b 37 °C 20 BEfEEE% D MIC TKRDI,
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Fig.4 Influence of various factors on activity
Test medium : heart infusion
Test strain : Staph. aureus 209-P-JC
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HEHEEBICX2EELBH LN,

. f£F B 2 K

7" F v 3RE No.50774 #k% brain heart infusion 7
4 3 VEMHITH 5 x10°a/ml L, 37°C Itk T
# 3 BRI R ATV, ¥R ET SB-PC, CB-
PC A MIC #thh& LT, £D 245, 414% 1/2, 1/4
DOBEAFEML, Lk 2, 4, 6, 8 I IU24RBMHROLE
BEAERE Lz, €DK Fig.5, 6 ltRanbEE
DTH B, MSEFIFEIC 2 MIC, 4 MIC TizksfDKB &
EHICEREBOBO BB DN, 24RHF TRATREE
RMERD b,
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Fig.5 Bactericidal effect of SB-PC
Staph. aureus No. 50774
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Fig.6 Bactericidal effect of CB-PC
Staph. aureus No. 50774

Bk R HRERIRE PH 7.2 0 YEEEKICHE &
+, BEEERO TEHRERE LR ETIE D,
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& 51TnZ 37°C 4 BERgEA#83°C, 80BPT B-lact-
amase ZRFE{LL Bacillus subtilis PCI-219 Bk%E#
EHEE Lich Y P K DBEDEERE Lico £OR
T Fig.7, 8 ITRENB LBV TH B, b LTF

Table 3 Extraction and purification
procedures of B-lactamase

PC-G-Resistant
E. coli No. 24

Culture(20hrs)

PC-G-Resistant
Staph. aureus

*Culture(20hrs)

Suspension of cells in P.B.(pH:7.2)
treated sonically in supersonic vibrator
for 10 min.at 0'C

Broken cells

Centrifuged at 12,000 rpm for 25min.
at 0°C

Supernatant fluid Precipitate(discarded)

Added to 30% saturated (NH)2S04

Supernatant fluid Precipitate T
Added to 60% saturated (NH4):SO4

Supernatant fluid Precipitate IL
I Added to 1002 saturated (NH4):SO4

I l

Supernatant fluid Precipitate I

Potency (%)

X16384 X4096 X1024

X256 X64 X16 X4
Enzyme dilution

Fig.7 Stability of SB-PC to B-lactamase
Staph. aureus No. 87
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Fig.8 Stability of SB-PC to B-lactamase
E. coli No.24

YIRE D S Lic B-lactamase iZX49 % 3 EH DR
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Fig.9 Stability of SB-PC to B-lactamase
Hydroxyl amine method
Staph. aureus No. 1840
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1) 7 FURBEREEICKT T 23R
- N v 3RE No.50774 ¥k (MIC i SB-PC 3.12mcg/
ml, CB-PC 1.56 mcg/ml) %= v 2 B#KiC 3LDso &
x4, B2 W%k 18 SB-PC, CB-PC @ 2 mg/
mouse, 1 mg/mouse, 0.5 mg/mouse, 0.25 mg/mouse
A=Y ZRETICEH Uik, TDRKIKIE Fig. 10, 11iTR
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Fig.10 Protecting effect of SB-PC against
experimental mice infections with
Staph. aureus No. 50774
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Fig.11 Protecting effect CB-PC against
experimental mice infections with
Staph. aureus No. 50774
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0.5 mg BEFT 10 BOEFEREIR Lico R BIRNER
113 AIAIRE = Y RBRYELT LTz,

2) RBEBRYSEIC T 2%h5%

KEE NIH #% MIC {3 SB-PC 6.25 mcg/ml,
CB-PC3.12mcg/ml) % 2LDse & F VZ2FERLT<Y
R BBERLRATIE, T 2 FR%ic 18 SB-PC,
CB-PC # 4 mg/mouse, 2 mg/mouse, 1 mg/mouse
MR F i 54171527, D3 Fig.12, 13
IREN5EE0, SB-PC 4mg BE5#HTI0%, 2mg
B 51860%, 1 mg $5#10%, CB-PC 4mg 51T
100 %, 2 mg %55¥80%, 1 mg 58 30 BOLEFEE
R LR 5 EEILic CB-PC iAEEODIZ 5 43 SB-PC #&
BRHCHE L TR0 SRR ER Uice WBRLE
B33 BLANICE < Y RBRYIE Lo
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100 ! 2,
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Fig.12 Protecting effect of SB-PC against
experimental mice infections with

E. coli NIH

3) RRIBERRGEICK 3 5%h5%
BB NC-5 #%k (R FEMER/IME» S35 8h
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Fig.13 Protecting effect of CB-PC against
experimental mice infections with
E. coli NIH

ZTUR (kE18.5+2g) HENICIEL, WE2H
Rd#kic SB-PC, CB-PC % 200 mg/mouse, 100 mg/
mouse, 50 mg/mouse AT AE, B IUBER 2 KH
%, 4BERG2IC 100 mg % 2 [EH 5T BBIC OV TER
EITIEOTc, £ DREEEI Fig. 14, 15 ITRENBEBD
T&% %, SB-PC Ti3'100 mg/mouse 2 [@#5-T 80 %,
200 mg, 100 mg/mouse %5 T60%, 50 mg/mouse £
BT 40 $OBBERENRE O NIDit b ipbbd CB-
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Fig.14 Protecting effect of SB-PC against
experimental mice infections with
Pseud. aeruginosa NC-5
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Fig.15 Protecting effect of CB-PC against
experimental mice infections with
Pseud. aeruginosa NC-5
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2 [E#5T30%, 50 mg/mouse T10%DEHR, 200'mg
/mouse Tl 4 BPAIKA< Y ZET LT,

DT &id CB-PC O= v RicH 1 22tk LDy
(39, 150 mg/kg, #183mg/20g L\ b THD, SB-
PC i 11,500 mg/kg, #230mg/20g EWMEINT
WEDTZDHHDEVEFIRICKESHEELTOS
TehEEZ B, 4m0ic CB-PC & SB-PC D=v RE
BRI IR GUEICE T 5 EDse &= 2 &M LDs,

CRBHED 0 (L3233 chemotherapeutic in-
dex 93 5&

5,000 mg/Kg _ 5464

CB-PC T2 9,150 mg/kg
SB-PC iz —>150me/kg _; 59q

11, 500 mg/kg
&30 SB-PC Di3H>»CB-PCLYENTNEH, &
HEICE—%HTD EDso & LDso ZROIEFE (L3R
BREERDIZ TRIE ST,
) < 2ERNEVERBRIYEICS T 5188
Proteus mirabilis 1287 #£% 2 LDso (3X10°2)

2L Dso(3X 10%cells/mouse)i. p.

2hrs. s.c. 10mg/mouse:
lg(/) = = = 5mg/mouse
¢ -~ 2.5mg/mouse
804
3
‘£ 601
& y
404 \ 1.25mg/mouse
20
Cont.,
1 2 3 4 5Days
Fig.16 Protecting effect of SB-PC against

experimental mice infections with
Proteus mirabilis
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Fig.17 Protecting effect of CB-PC against
experimental mice infections with

Prateus mirabilis

18D~y RFENICEL ¥, 2KMkic1E
SB-PC, CB-PC # 10 mg/mouse, 5mg/mouse, 2.5
mg/mouse, 1.25mg/mouse X FH{ETIEDIz, €D
BRI Fig.16, 171CR&eN3KH5ThH b, SB-PC 10
mg/mouse, 5 mg/mouse HE5TIZ EFE < v 2%t
8/8, [ U5 EIcH T CB-PC iZ 7/8, 2. 5 mg/mouse
#5573 SB-PC 7/8, CB-PC 5/8, 1.25mg/mouse
#5.7cik SB-PC 3/8, CB-PC 1/8 DAFEE AR L,
ZHERITHOT CB-PC it~ SB-PC DR
BENTO I,

¥ & B

AREFE S BREERFIEFRICEOTHEFESNIFL
WIERAK =Y v sulfobenzylpenicillin(SB-PC)
DHBEERIFHEIC DV TS & CICiE R D BE
B~ =vY v carbenicillin (CB-PC) % Hi 3
E LT L7455 SB-PC OHiE 27 b 5 42 CB-
PC LRE—T7 7 o5, BUEBICERT, 22D
BB HIc2Td CB-PC ITBEL TV S PC-G %%
BICANSREOBIELALRETHD, TDC LIBER
SEED T N UK, AW, fRIREOREZMST OBk
Mo b I hNIES.

RERENENICKRIZT pH, AW, HEEEEOE
#E;TI2 CB-PC X b SB-PC DiE 5 »3Z 35 hot,

%7, SB-PC oHiEfERAEIRIZ CB-PC L [FEkk MIC
CIEOBEETOI NS bactericidal T HDo7z.

WRICBE X VL7 PCTE 7 FUBRBi 2k & b &>
B U7z B-lactamase 1ZX9 2 EEMIZEHENER,
{LEHERIC X D SB-PC 23 CB-PC & 31 AB-PC
EHBT2EPPHETH B EBBD LN, UL
NS CORBIIABERICT 287 Ta2RY v
CRIIEHERTET FUREAARR=v ) v TEH
5N B3 ERNHDTIIN L PCIHET ¥ o REER G
T REEBET BICREOTORY, 277 LBHD
KIE# X 0438t L7z B-lactamase 1T 2 ZREMICD
WTIR7 FORREDOE &I ERZERZED SNISNASSB-
PC>CB-PC>AB-PC DIHICEETH D70

v U AFRBYHEICT T 2 IBEER TR 7 F YRS
BT, in vitro d MIC »3CB-PC kv 1/2 1255
W SB-PC 43 CB-PC LREEDO#FEER LI LL
KRIBHEICBNTIE MIC EF1TUL CB-PC D 5 H390%
BT, FIEEEY = v 20 BEERIC BOTIE
SB-PC, CB-PC HICKEHENBRETHOILE bOE
72 EDso &XHRETD LDio iC & D LR EMERD
THRicETA SB-PC £50.326, CB-PC {30.546 &73
D, % SB-PC D3> BENTHB T E LB,
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FEHERG~ Y ADBRERICBOTS SB-PC 2) EncLisH, A.R. : Laboratory studies with car-

i3 CB-PC XY o9 Shielii@dsiohic, benicillin. Antimicro. Agents & Chemioth.
VI EFLE & OMBENIEHE 2 MIIc E &0 572 5134 1968 : p. 482~488
ETHFE s CB-PC LRASOHMELE DI HFLL 3) WHE, LEESET, £REE fb: Carbenicillin
IRBAR~R=>"1) v SB-PC BSEE{IhIcEWS T & BT 5 HRERHTZ%, Chemotherapy 17 : 1095~
sk, CB-PC I LZ DM, REWEEDRF% 1105, 1969
BHZTOERIIRENVERDNS, 4) A%k, FRRET, HEFEHT : Carbenicillin o
JEE I 3% fEH, Chemotherapy 17 : 1106~
& 5 X ® 1110, 1969
1) RoLinsoN, G. N. & R. SUTHERLAND : Carbe- 5) LA, A—K, RFL— : S pH oL kN
nicillin, a new semisynthetic penicillin active 1RiC 2 A F % BfgE—carbenicillin ¢ 2T, Che~
against Pseudomonas aeruginosa. Antimicro. motherapy 17 : 1134~1139, 1969

Agents & Chemoth. 1967 : p. 609~613

BACTERIOLOGICAL EVALUATION OF A NEWLY SEMI-SYNTHESIZED
PENICILLIN, SULFOBENZYLPENICILLIN

Syozo Nakazawa, Go WajiMa, TAKETOosHI Izawa,
Miwa Tsupa and Ryoko HAra
Department of Microbiology, Kyoto College of Pharmacy

Biological evaluation was made on sulfobenzylpenicillin (SB-PC), a broad-spectral penicillin newly
synthesized by Research Laboratories of Takeda Pharmaceutical Company, in comparison with a
known broad-spectral penicillin, carbenicillin (CB-PC), having similar chemical structure and activi-
ties. The results indicate that SB-PC is equal to CB-PC in its antibacterial spectrum, showing eff-
ects against gram-positive and gram-negative organisms as well. Further, it has been presumed from
the results of the susceptibility tests on clinical isolates of Staphylococcus aureus, Escherichia coli
and Pseudomonas aeruginosa that SB-PC may be equal to CB-PC in its bactericidal effect too, provi-
ded that PC-G involved in CB-PC is taken into account.

The in vitro anti-bacterial effect of SB-PC was more vulnerable to the influences of the pH value,
human serum and inoculum size than that of CB-PC.

SB-PC, like CB-PC, showed its bactericidal effect at the level higher than the MIC.

Stability to B-lactamase extracted from 2 clinical isolates of PC-G resistant Staphylococcus aureus
was evaluated by the biological and chemical methods. It was found that SB-PC was a little more
stable to B-lactamase than CB-PC and AB-PC, but less stable than the cephalosporin derivatives or
semi-synthetic penicillins used against PC-G resistant Staphylococcus aureus, thus failing to heal
mice infected with PC-G resistant Staphylococcus aureus. Their stability, on the other hand, to the
B-lactamase extracted from Escherichia coli did not so widely differ as in the case of Staphylococcus
aureus. It was in the decreasing order of SB-PC, CB-PC and AB-PC.

SB-PC was as effective as CB-PC against infections experimentally induced with Staphylococcus
aureus in mice, even though its MIC proved almost double that of CB-PC in the in vitro tests. As
to the activity against Escherichia coli, however, CB-PC was somewhat superior to SB-PC in pro-
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portion to the MIC. Large doses of SB-PC and CB-PC were required for treatment of Psexdomonas
infections in mice. The chemotherapeutic index in Pseudomonas infections on the basis of the EDs.
obtained by us and the LD, values reported in literature was 0.326 for SB-PC and 0.546 for CB-PC.
From this, it may be presumed that SB-PC is a little superior to CB-PC. Further, mice experiment-
ally infected with Proteus showed a little better response to SB-PC than to CB--PC.



