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Sulfobenzylpenicillin iC A9 % B %58

sl

ReMAR Xk-Fk B-FH
WAL « MRTBT - KB HEA - &

— I
#48

g BA
HRRELERREZEZNRERE

I & L & I

Sulfobenzylpenicillin(SB-PC) ixHb 2 EHIZ &\ T 6-
aminopenicillanic acid # 54 R & hv 7z Ak penicillin
Th b, EFD ML carbenicillin (CB-PC) ¢ [
Bz Pseudomonas & %\ & Proteus B b, HDE
BEORENETRTECHD L VbR TV %,

F, bhbhiz SB-PC OBk 5 BEKNE
FHZ 20 TETFORFERS <,

o0 # & A

1. BRI

SEMEskD E. coli (24%k), Proteus mirabilis (13
#), Pseudomonas aeruginosa (24%F) x4 5 SB-
PC DHENZFHRMIRETHUE Lice 7180 H, SB-
PC 100 mcg/ml »5 0.2 mcg/ml FTOD 2 f5HIRA
FNCPERL U7z pH 7.2 heart infusion FEXEZHIIC24
B[ bouillon ¥#k L& HEEK 1 B&E (W% 1 mm)
ZHARKBIC T/ L, 37°C, 20 RERIRESRICEE
Fiic 392 A#I D B/ NFEBEHILBE MIC) ZHIZEL
pads

2. gkt

SB-PC D&BEFEICK T 20 MIEN 1, 2, 3 ITRT

1 Susceptibility of Escherichia coli to SB-PC
(24 strains)
No.of

strains

20

10

<02 0.4 08 1.6 3.2 6.3 125 25 50 100=
MIC mcg/ml

EBVTHY, E. coli 1324¥krh 19 £kA3 25 meg/ml Ll
T, Proteus mirabilis [313Fkrh118kHs 12.5 mcg/ml
PIFcREARILES e —F, Pseudomonas aeru-
ginosa |324¥kh 6 ¥kH312. 5~50 mcg/ml THB A IE
SN T ELhDOI,

Z Di%A&k% ampicillin (AB-PC) oz tH#Kd 5
&, E. coli itiz AB-PC 53900 F XD, Proteus
mirabilis 1ClZ SB-PC, AB-PC & $IiTiZIZFE LWL
BHAER UK. E/, CB-PC toHikTIZ E. coli,

[ 2 Susceptibility of Proteus mirabilis to SB-PC
(13 strains)

No.of
strains

10

<0.2 0.4 0.8 1.6 3.2 6.3 12.5 25 50 100<
MIC meg/m!

3 Susceptibility of Pseudomonas aeruginosa

to SB-PC (24 strains)
No.of GM
strains
20 SB-PC
-CB—PC
10

=02 04 08 1.6 32 63 12.5 25 50 100s
MIC mecg/ml
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Proteus mirabilis, Pseudomonas aeruginosa 3 i

K 4 Correlogram between SB-PC and CB-PC
(E. coli 24 strains)

meg/ml
100="1

.
50
25 -

O - e

O 12.5

o 6.3 .

w0
3.21

1.6

0.8

50 100<
meg/ml

08 1.6 32 6.3 12.5 25
CB—PC

B 5 Correlogram between SB-PC and CB-PC
(Proteus mirabilis 13 strains)

mcg/ml
100=+

50 -
25 -
12.54 o
6.3
3.2 oo

SB—PC

1.6 .
0.8 d

0.8 1.6 3.2 6.3 12.5 25 50 100<
mcg/ml
CB—PC

K6 Correlogram between SB-PC and CB-PC
(Pseudomonas 24 strains)

mcg/ml .
1001 i
50 - .
B 25 - .
&
1
;M
9 12,54
6.3
63 125 2 50 10
meg/ml

CB—-PC

DOERIcx LTHSB-PC 2 CB-PC £RILEEDOMIC
Th2l

E. coli, Proteus mirabilis, Pseudomonas aeru-
ginosa T O\WT SB-PC & CB-PC DREZHAE AR
FUERERR4, 5,6 DEBLTHD, AKEK|E CB-
PC L ORNCIIFEEHEE 4 REARD SN

I miREE, FRPEEM

1. JIER
SB-PC QI ERIEICX %755, pH 7.2 O#E
B (PBS) MREBLU L MIEMR TAFIOD stan-
dard curve ZEHI L TREILALETARTDEELD,

R 7 Standard curve of SB-PC

Test organism
B.subtilis ATCC6633

Inhibition zone
mm pH7.2PBS

10+

q Human
serum

0.4 16 6.3 25 100
SB—PC mcg/ml

pH 7.2 PBS &k b & OMICHIEFORET1~2
mm OEBED SNtc, £ T, AFIOIMmMEEREIC
{3 standard curve & LT pH 7.2 PBS &t b M
RROMEEAN o

R A 2 flic SB-PC 500 mg % 1 E#HEL, HE
#3054y, 1, 2, 4, 6 Bfficen N LT mrhj s
ZRIE Utco FHEEIIBEBRIC B, subtilis ATCC 6633
HEROWCEBEICE D,

[ b BERISE ICEE: U CARIC AR 1R T, 1
~2W5R, 2~4B5E, 4~6 B0 RAPBELAE
L, ThicKEERIDRE% T LT 6 Rl TR Bk
BARYD, EHAEEOHD S RABIRERERH Ui,

DN, EBHAREBREROSETRERE 24lic
2T, SB-PC 500 mg % 1EHAEL, HHiE# 304,
2, 6, 24FsfInhjEEEA standard curve (Tt M
ERRAE B BEBETHE L. &/, creatinine
clearance (Ccr) 1.9ml/min. DERIC DT BHE
%2450 & TORPEIREZRD 700
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8 Serum levels of SB-PC
Normal adults
500mg 1. M. inj.

Serum levels

meg/ml Test organism
40 . B.subtilis ATCC6633

30
Human serum
20-
pH7.2
104 PBS
/21 2 4 6
Hours
2. Bk %

fREER AIC B 5 SB-PC il b DI 8 D
EBDTHY, WHEOFHRIC peak ITEL, b HMFER
FTi333.0 mcg/ml, pH 7.2 PBS ﬁ‘ﬁ'ﬂi 18. 8 mcg/
ml ZRU7M, D, HEETAOMCEDL, 45
giciz £ E£N3. 1 meg/ml, 1.5mcg/ml £720, 6
B TROINSEF LDk, UL, & MLERR
standard curve %V THIE LcEOfEIZ PBS FR
i DRTH 2EDEMEAER U, half life [ZFTED
A1 O, %A TI0. 815 HTH B,

AFIORBEHZK O D EBY, 6K TORPME
IR 134963, 2% & RIFTH D1

=9 Urinary excretion of SB-PC
500mg L. M. inj.

Uri?:g recoveries Recovery(6hours)
63.2%
100
50
1 2 4 6

Hours

10 Serum levels of SB-PC in uremic

patients
500mg I.M. inj.
Serum levels

meg/m!

50
Anuric

Cer 1.9mI/min

25 Half life 11.8

Normal
Half life 0.9

V212 4 6 12 74

Hours

BEBEERZEOMPEERRINCRTEED, BF
AT ORTEEE RTE & DI ERL BEE 22,
Cer 1.9 ml/min. OEFD half life (X 11.8 B TH
Do, Fiz, FHERITORE%24K F T O IRPEIRER
1318.4%IT T E1L DT,

V BmaEARE
1. HIEFH
IATE300 g BT D wistar % rat 2L, SB-PC 20
mg/kg Z 1EIFEL, Mk, 305, 1, 2, 48
CENZEN 3H CHEEESEE LY, I, B A,
B, BMABELZRE U, EIXZz0TE, SHSIciE

11 Tissue levels of SB-PC
‘ at 20mg/kg I. M. inj.

Tissue levels

400

meg/g

200

mcg/ml 100

o]
40-
30
207 Lung

10
Spleen

.

1/41/2 1 2
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PH 7.2 ® PBS % 5 %8 % THZ T homogenizer iC
KO THALE L7 emulsion Ok EEZRIEICH L
oo BUSEIZ IAMED S-8#%E AW/ H/EHE, standard
curve (3 pH 7.200 PBS MR TH %,

2. IR &

Rat iH1} % SB-PC OFBANEERRNOLED,

BB LUHFTEAMICEL, peak KOMERFIET 400

mcg/ml, %#Ti3200mcg/ml THYH, 2VT, ME,
i, BOIETHD%.

V B K K &

1.5 8

AR B RYED 5 BRIME 241, BOS R,
SHBETR BUHELEBRS LUKERIYE & REE®
YWEABEF U7 akinetic mutism & 1 HlDE 6 FlicA
KIAER Ulco F902161323~68F Th 50

2. ERAFELOUIERE

FAIE UCHEICTHERL, 1H2.0~3.08 (M
7 ~104R), #E314.0~208.08 TdH 5o

3. R &

ERIRZEME X SB-PC (£ 3 HRIAICH - bR
DREVBD LN bD%EEL), 4~T7TAURADODE
H%h, 8~1M4RLINDHDEDPPLERIE L, KFDER
LD THIERSHEINZOD, BWET LD
E U7

RIERNZXT B SB-PC DEERRIBIREZ 1ITRT EE
D, Exh2H, BZh26, PPEZ1H, MFIEOMER
DIDICHEHERED DD 1FITH D7,

Stz i3, B1HIiTBOLT A¥ #ERG i SGOT,
SGPT fEDRED ERHIED b,

2T, 2, 3DERMICOVTIKLT %o

EH1 1.G. 26, B, KmiE (K12)

BB R4 0 72512 external shunt % f v THEKAY
CMEER 2T L2 TWHESN, #1HAMChi 5
EREOAERE L, BB 14300~15200/mm3, MmE# T
BEFBE,SERTHOR, MPEHBROKRE Pseudo-
monas aeruginosa % RH Uiz, SB-PC DO ICH
+% MIC iz 12.5mcg/ml Th 27, xH%1H2.08
HTH « FHEWECTHERLALEZS, 6BEBXDT
#L, FAKCH - EFRIEHICHF L, kb, &
Brhic SB-PC o s Ic s X+ MBENOHEZ
BHELI-LZA, AREABREL 0oV HHESh 53
SR BB, T ORI IBES RS L R0 BEIC
AR EFERETIBROBREREC O VERATRELE X
TNhBboLERSN D,

BIER & LTARER198 #ic SGOT (60 u/ml),
SGPT (68 u/ml) [ PMEE LA & @ 7278, IR
X EHEEICR? %,

#EFl4 E.F. 251, &, aEBEFX (K13)
Proteus mirabilis % FHRE & L -2MEFRHE LT,
AR o (6 37.4°C, AEMIMITHEN, BMORE
8100/mm’, RitBEFTR THEOBMEM L pale cell
(80 % LI 1) m @iz, SB-PC nFERE i+ % MIC
136.3meg/ml TH Y, AFx 1E1.08, ¥+ 5 2EF
Lz, BRI THREALZTT & & DTHMIR
¥, RICEFEOHZETZ LN, MERLHERLL, &

BIPERIZ 6 Hlch 3 #lic Bk,

TEHERRD B &

HINER 2 LIERTD Do

#1 Clinical results of SB-PC

N A‘ge By ) Underlying Organism fi_Pc = TolR Side
ame iagnosis . . R | Route otal [Response
Sex conditions | (MIC OEH??g /Pn(1:1) (2(/’(51‘;3,) Duration | dose effects
| (days) | (&)
. Chronic | Pseudomonas . Pain
11.G.26 M SepSIS renal failure (12 5) 2.0 i.m. X20 40 GOOd ggg% ;
. Chronic . Unident;-
2K.S.[24 M Sepsis renal failure Gram-neg. rod 2.0 |i.m.xX 8| 16 fiedl —
3E.1.61 F| Cholecystitis —_— _— 3.0 |i.m.x10| 30 |Excellent| Pain
Acute TN I .
4 E.F.25 Fipyelonephritis _— Proteus mz(gz.zgz)lzs 2.0 |iim.XxX 7| 14 |Excellent| Pain
Chronic ;
5Y.N.68 Fpyelonephritis| Urolithiasis Proteus v&l%a)ms 2.0 |im.XxX10 | 20 Good _—
| .
M{Kf3hﬂ5¥% Akinetic ”W“m%% 2.0 |i.m.x104 208 | Not bad | ——
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®12 (Case 1) I.G. 26y, M. Sepsis, Chronic renal failure

/v 16/V 2/V
ET /d SB—PC 2.0g/d
BT C | C 0.5g/day r g/day
40-
38+
N\W\/\ N
' v PVAZATA L Ve
36
Blood culture | Pseudomonasi(+) (+) (+) A = (=
MIC12.5mcg/m
WBC 14300 15200 10900
Hemogram(% )
St.. 34 27
Seg. 60 54
' HD
Serum Ll l ! {
Levels 133mcg/ml 85.2 40.5
of
SB—FC
SGOT 26u/m1 13 8 35 36 60
SGPT 21u/ml 15 19 20 30 68
K13 (Case 4] E.F. 25y, F. Acute pyelonephritis
t
i i:::rabilis I SB—PC 2.0g/day l
1054
39
38
P ANDEN
37 AV g
36- W
0 —0
WBC 8100 5400
CRP 4+ —_ Proteus mirabilis
Urinalysis SB—PC6.3mcg/ml
Protein trace — —_ —_—
Catalase + —_ — —
Sed. RBC 2~3 0~1 0~1 0~1
WBC many 6~8 1~2 0~1
Pale cell >80% 20% <10% <10%
Uosm. 712mOsm/kg-H,0 758
Cer. 58m!/min .
1 40mm 37 15
ESE 2 81 72 29

EME R.K. 23R, B, KURRPERREEPE WHEHAEOLH>KEVRALT LY, ik, RBEREO
(K14) DB T —TARBALLLIS, BAKBIVR
Akinetic mutism THBHC AR L EH, KESW B, BHMEREEMEALDLLSICKL2, LEQUYH &
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K14 [Case 6] R.K. 23y, M. Respiratory tract infection and urinary tract infection

L1 28/%(1969) 18/101870) 14/V
BT Clremisy oPC 30y zE CoPC 1.0 E[ .
80mr GM_ 807,
£
8
¥ ‘V“VMWAVMVM i A VA v .\/// — A VAVAAVAV A\’,IAV VAVW VVAVVV N
. LAV ARV AUV SR WU A A AV ALV ALY VIV
Sptumcultire | Pyeudomonas Pscud. Pscud. Presd. Pacud. Pseud.
Wie citrs | Pseudomonas™10%/af  Pseud >10%/nt Pacud. >10%/a8 Preud, >10°/n [oomrs Pseud. >10%/nf Pacud. >10°/¢
WEC s | 14000 11700 1200 14000 Sensitivity 9800 (v 10500 00
Prain + +. + + KG: : + SL‘ ﬂ + *
oSt + + + + cL W + PLB - + +
ReC many many 2~3 2~3 PL-B 5~10 | SB-pe Some 5~10 2~4
wee | many many 25~30 s—0 | cepe &g 5~y 28RO Sincy/e! 15~20 Jo~15
Paie coll | >80% >80% >80% 50% j 60% 60%
RE | 1 1 2 2 29 12
2 | % 4 2 st 52 50 u
.

CRH» 5 & bic#isgsgiRic Pseudomonas aeruginosa

R L7, £F, CB-PC, gentamicin (GM) iz &
LHREE T Lok, 2wT, SB-PC 1H 208,

104 R (2088) OMHEMECEE Ltk s, CB
PC, GM A B Ak, HPBo BlERZALN
W, KB WY B IO R»S @ Pseudomonas
aeruginosa FEA&CIBRELE T, BERYHECCED
LHE LI, ¥, KEFE SB-PCzRYMMER LA
Ch2rbbY, bhbho #ELxx @l T,

B, BEmEEL S CREFRERAD R 2,

VI ERLOUVICHERE

1. BiEA

Sulfobenzylpenicillin {ZHME TR INEBE
B penicillins TH 3o AFDHE spectrum L THL
B iZcarbenicillin I LTH YD, Pseudomonas,
Proteus BITd H 3IREORENERT RBEHEINH
T3,

bbb D T3 E. coli i324kkh198k p325meg/ml
LIF, Proteus mirabilis (313%krh11#k 55 12. 5 meg/ml
UTFTTcREZMEILE SH —FH,
aeruginosa |324Fkh 6 #kH3 12. 5~50 mcg/ml THE%
FRIE ST g D7, R ULEEAR penicillin
@ ampicillin {3 Pseudomonas T3 LTz T 27 &K
FZWAIRKT, ik, %R T 5 LB D sulfobenzylpeni-
cillin O, FF~0iFEdiEz2ZRic Aniid, carbeni-
cillin & RKEIC N S IEZ ORYHEICIIFTSERLD 5
HDEHZZ LN B,

2. MAiREE, FRepaR

Sulfobenzylpenicillin 500 mg, 1 [ DI EE
O peak [Z30MEITH DL, LIk, HERHIT AP TR
L, 6BEfRICITERE D7, half life i standard
curve® b MOERR TR DA IIIT 1.0k, pH
7. 2D BB RERFIR TR 0.8 KR TH 2 7o

Pseudomonas

AR RBEHE LU BO 6 Bl £ TO RAERER
63.2% TH Dl
AETREEEEEOMPBEIRRADOZNICL b
NTHEZERL, »D, FHRERSED 51l
AEloMmrpEE, Rehght DAL carbenicillin &
ZIZRBRTH %0
3. fHERIBEE
Rat T sulfobenzylpenicillin 20 mg/kg % fhiE U7
DIEBNEERTSLCHFTEDTEL, 2T, W4,
i, BOIETHY, FREEAFKD carbenicillin Difds
PR L D EEEZRTEAEZRD o T OBREEIRE - K
BRRYE S 5O - IHERGWEICK 3 2 B4R &
LTERILRTH %o
4. FEIRBRAR
6 Bl D N R — I EE RYYE ICsulfobenzylpenicillin
ZERAL, Exh2@, B2, 0B 1LA, SR
EREE 1 FlOREEE X oo
BIfER & LCTRBEROEHBFROEBRLUATIBTER
AT IRImAEZHER U7ciER (38 1 41) I sulfobenzylpe-
nicillin Z#EER U72EE, SGOT, SGPT {HORE E
B4z, ampicillin, carbenicillin £ FEHC &R
BOEREERTE2L0BED DD, KATHALTD
LSBESITHRAMBILENDINETHS Do

X A

1) Em#F g ¢ Sulfobenzylpenicillin 22 A+ 5 B
7, H19E B A{LEREFSRERERIN G

2) FHZiEH» : Carbenicillin T » A 3 % 5.
Chemotherapy 17 : 1140, 1969

3) Knirsca, A.K. & E.J. Grarra : Abnormal
serum transaminase levels after parenteral
ampicillin and carbenicillin administration.
New Engl. J. Med. 282 :1081, 1970
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STUDIES ON SULFOBENZYLPENICILLIN

Yasusur Uepa, Fumio MATsumoTO, ATSUSHI SAITO,
Kazuo Nopa, JiNGorRo SHiMaDA, CHizuko KOBAYASHI,
Masaniro Omor1, Kova SHiBA and TAKEHISA YAMAJI
Department of Internal Medicine, The Jikei University,
School of Medicine

Some basic and clinical studies were conducted on sulfobenzylpenicillin (SB-PC).

The minimal inhibitory concentrations (MIC) of SB-PC were 25 mcg/ml or less against 79% of the
24 clinical isolates of E. coli ; 12.5 mcg/ml or less against 85 % of the 13 strains of Proteus mira-
bilis ; and 12.5~50 mcg/ml against 24 % of the 24 strains of Pseudomonas aeruginosa. The suscepti-
bility of these organisms to SB-PC was compatible to that of carbenicillin (CB-PC).

The peak concentrations of SB-PC in human blood when assayed after the intramuscular admini-
stration of a single dose of 500 mg were reached in 30 minutes. The blood levels rapidly decreased
and by 6 hours the levels decreased to trace values. The half life of the blood levels was 1.0 hour
when assayed using a serum-diluted standard solution and 0.8 hour when assayed using a pH 7.2
phosphate buffer-diluted solution.In the urine 63.2 % of the penicillin was recovered 6 hours after
a single 500 mg,i.m.,dose of SB-PC. The blood levels in patients with impairment of renal function
were sustained elevated as compared with those in healthy subjects. The results were compatible
to those obtained on the blood levels and urinary excretion of CB-PC.

The tissue concentrations of SB-PC after a single dose of 20 mg/kg, i.m., in rats were found
significantly high in the liver and kidney followed by serum, lung and spleen in decreasing order.
The tissue levels were rather higher in SB-PC than those of CB-PC after the admistration of the
same dose.

Of the 6 patients treated with SB-PC, 2 cases with pyelonephritis and cholecystitis exhibited ex-
cellent therapeutic response and 2 cases with sepsis and pyelonephritis showed good response.
Another case with urinary-tract infection complicated with respiratory-tract infection showed fair
response. The response of 1 case was unidentified.

Three patients complained of the pain at the site of intramuscular injection. A slight increase in
SGOT and SGPT was noted in 1 case of sepsis with chronic renal failure.



