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Fig. 1. Structural formula of 7432-S and 7432-5-

trans.
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Fig. 2. Standard curves of 7432-S against different
test organisms by band—culture method.
Medium : Trypto—soy agar
Diluent : 0. 1M Phosphate buffer, pH 7
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Fig. 3. Standard curves of 7432-S in different
media by band—culture method.
Organism : Eschgrichia colt 7437, 5 X 10
R CFU/ml '
Diluent  :0.1M Phosphate buffer, pH 7
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Fig. 4. Influence of medium—pH on band—culture
method.
Organism : Escherichia coli 7437, 5 X 10
CFU/ml
Medium : Trypto—soy agar
Diluent :0.1M Phosphate buffer, pH 7
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Fig. 5. Influence of inoculum size on band—culture
method. ‘
Organism : Escherichia coli 7437
- Medium : Trypto—soy agar
Diluent :0.1M Phosphate buffer pH 7
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Fig. 6. Standard curves of 7432—S on different

method.

Organism : Escherichia coli 7437, 1.5%10
CFU/ml

Medium : Trypto—soy agar

Diluent  :0.1 M Phosphate buffer, pH 7
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Fig. 7. Influence of diluent—pH on band-culture
method. e N
Organism : Escherichia coli 7437, 5x 10
: CFU/ml
Medium : Trypto-soy agar

Tmm) IZM5mm, #&5mm, K& 150 mm O
(Band) A BMIRIC 20 FIR - bOTH B, B&IH,
REREZHE LA RELEMO Iml 2 EBHEREE-
THiEL, KEELETEE OB, BRENI-0 20
KRS S5mm OEXEYD, B5| L TERFEHREL
TERILEERL 72 COFERFLIC, BEEERKF /3R
RiiD 0.05ml 2EBEFERy b2 E->THEAL &
Wi, BERVIND 25 DILR—DHD%EEL 1. &EE,
EXFID No. 2~ T IcEBERRE%E, No. 8~191K
Sﬁz‘{i’i—ﬁbf:o @i% D No. 1 & No, 20 (3RBAMAL
o BERINCREAZFEALLE, 77 AREDOLETH
Jy7ab L o EBETHETEE L, HERoRIR
0.lmm FTi#IL, —FIBICFEY LI - %
5. RREHR J
FIEMOBER. &2VEHELEHOES40 1 mm £
TIEREIC a’nﬂllb £ DOFH{E (Y mm) % ’&'kﬁbf.o BRE
B, EERRATIOGRE (Xﬂg/ml) DHBEH
65 Y oMEERIEREICLD, ZIRK Y=atb
logX+c (logX) SR & ¢ 5 Kk CERL e KB
B oBoNAERE (Y) 2 ORCRALTRE
(X) &K1,
6. PEMEAENE S X OFREDEE
7432-S RS 0.1 M 1 L Reig ik (oH 7) K8
#Z LT, 1000ug(/1flh)/ml ik A ARL 720
EERR AT, EREcE—BEik TRRL T2~
0,04 ug/ml (BHEFikic >\ T 2 ~0. 06 g/ml)



MBI E ik 741

yoL. 37 'S—1
40 40"‘
Cylinder-Plate methad Disc-Plate method
30 4 30
€
g
5
¥
2 20 A 20 4
10- T T T T T T T T T T 10 T T T T T T T T T Lol
0.02 0.08 0.31 1.25 5 20 0.08 0.31 1.26 5 20
40 - 40
Agar-Well method Band-Culture method
—e— Phosphate buffer, 0.1M, pH7
“ —0— Human plasma
30 - 30 - — »Comwra
€
€
£
E
2 204 20 A
g
N
10 T T T T T T T T T T 10 T T T L T T T
0.08 0.31 1.25 S 20 0.06 0.25 1
Concentration, ug/ml Concentration, ug/ml
Fig. 8. Standard curves of 7432—S in human plasma.
Organism : Escherichia coli 7437
Medium : Trypto—soy agar
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Fig. 9. Influence of .anticoagulant on standard
- curves of 7432-8.

Method  : Agar well method .
Organism : Escherichia coli 7437‘, 1.5%10
CFU/ml o

Medium : Trypto—soy agar
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Fig. 10. Standard curves of 7432—S in human urine.
Organism : Escherichia coli 7437
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Table 1. Agar dilution MIC against bacteria
. MIC (ug/mb)*
Organism -
7432-S 7432-S—trans
Streptococcus pyogenes C—203 0.2 1.56
Streptococcus pneumoniae Type | 3.13 25
Escherichia coli EC-14 0.05 0. 39
Klebsiella pneumoniae SR 1 0.012 0.1
Proteus mirabilis PR-4 0.025 0.2
Proteus vulgaris CN-329 0.025 0.2
Serratia marcescens ATCC 13880 0.1 0,78
Haemophilus influenzae SR 3508 0.1 0.78
* Inoculum size, 10°CFU/ml
1000 - A
Y =8.98X +99.92
40 (r =0.999)
35
E 2
- [
% 51 k-
£ K]
&
s 07 >
15
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Concentration, ug/ml

a )Ji'Diffusion curve of 7432—S formulations con-
taining different cis/trans ratios.

X : Cis content, %

b ) Correlation between relative potency of
7432—-S and cis content.

Fig. 11. ‘Comparison of activities of cis and trans

of 7432-S.

Test organism

Assay method
1) BRICL 2R BAG A B L7co BIERE IR, A v
THELBERFETH, BRAFREER—18-F 4 Z
THRIED - foo B H KIS T B RIERBE L, 0.04,
0.04, 0.3, 0.3ug/mITHotco WFNDHHEL HIC
LBOREGETRRERE (LT 5 ENTEL,
O MEHBICELETERE ABEORE

: Escherichia coli 7437
: Band—culture method

1) BHigD pH OB

s, pH6, 7, 8, OV yEREBEHAFTRT
VERR L REBERA B L (Fig. 7). HLERER
pH BMEVE/NIWERTH D, ToOMEEIIERERT
BEFichobni, v

2) MmEOHE
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a) Standard
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— R
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7432-S-trans

b) Human urine (after oral administration of 7432-S, 200 mg)

|

Fig. 12.

8 10 12 24

after adminstration, hours

TLC-Bioautograms of 7432—S.

TLC plate : Cellulose F (Merck)

Solvent

: 50% n—Propanol

Organism : Escherichia coli 7437

WEEE N —VIE (R0, arESEHL
rclEoRBHRE) VBRERCTOZ AL A
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FREE Tl ~4mm BEOENBEHONI, T %
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M A BT 2 DITH O B MR EEF OB i~
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AR & —F L7,

4. T7432—S—trans OHEEM & 7432-S fIE~D
2

LIN%E> 13 HPLC S0 EH1 S, b MRPK
trans {& (7432-S—trans) A% 10% B & A IES
1I20.1~0.4 zg/ml (100 mg 585 RS hic LR
ELTW5B, 7432—S—trans @ MIC {&!d Table 12
RTTEL, AhOBREFHEICEWTH 71432-S it
NTL/8BVIRENE LD L1,

7432-S HEH# G &, T432—-S—trans 5 & 25 trans
BEERORENL S 4D 7432-S (Fig. 11-a) 2HE
LT, #EHETHREHMES BT 5 &, trans S
MARELBBIZ LN THEBRBELS B0
T432-S HE5 A OiEEA 1000 & Lok Z 0 Fig. 11-a
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0% 1432-S DHIEM (Y) 2 RITRMRETHE L
€, Fifk 7432-S (cis) DBHR (X) L DEMEL 3
¢, Fig. 11-bicL b Lk 5 REMMRNR S h,
v=8.98X+99. 9 DEMAMNB o Ne COMERIC,
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FEINE Y ORI 0. 10 EHMESN B &0,
trans Bk @EY cis D 1/10 TH D MIC S &
roLEBEDEREE LD L,

* 5. EHERDORR
7432-S020mg 2t MicBEORS L L EDORIC
- T, TLC—Bioautography 277\ iE: K %M %
BRLE (Fig. 12-b)e WTFNOBMIZH VT LM
RizE—THD, 1432-S RO Rf @& —F L 7%,
Fig. 12-a ic L$¥ & 5 Ic, 7432-S—trans i2 7432-
SOI/I0REOHILBOKEZ S LEEETHY, T
M2-SEtR—DREEZEZ LWL, COTLCicL3H
ECRAELNMT S LRHRE M1,

6. 7432-S O {kitk PR HIE 1

- PEOREBHEO ORODERLTWVWALEN2MEXR
Kiatikic & 2 BERMEEEROL 5 IK&E L1,

1) REH

REHICIZ E coli T437T 2V, BEREREIKO LS
KRET 5,

BT by A ERERA E (3 W EAER AU 37°C,
IRMEEEL, STRET S, SRERR 2y ABK
iy, ERICKEL TRESKL SHEMEE 2 50
A& ) EE RS MICE& LT, OD,,,=0.3 OHik
EURERE M 0. 3% 1R 5, #MRAMEIZ 7T HRNE
BEROBRICHERER S,

2) AEEXERDER

MUT Y UERIER (KB, pHT7.3) 2 5ED
KARL, B50CIKR-THhOREELIEEL, 735
AT4v 7% —VL (HE9cem) 210 ml iZFA L CHE
o3,
BHOTERILEE It - e HENERER 5,

3) Emim o ER

T432-S EHESR A, 0.1M U L BEdK (pHT.0) i<
HRLT, 1000 x g(fl)/ml DIEREEEZEB, CD
MR R ICER L, BETICRE (0~5°C), A
BiERT 3,
BRERLA7E, SERE o, EEOECRBMIME
(3¥+35) THRRUTHERT 5,

4) WRHEH AR

MM IFREFIcenE £RECH L £ FMUBM
KTIER L - R CRIET B0

% FEE 1R v 745

SREPIREE DHRIE I L, REKZ MR T 10 @2l Eic
FRLUTHENETRYU L RBRTRAIET 5,

5) B oRERY

7432-S 2 SURKEZ, REUK, T <IOKQKE
B (M 4°C) RET S, PHLUBOREICHLT
i M-TOCOBBR ICMERET 5, CORBETIR
W2rAETEETHE, MERTAENBVBEICE
WTi, 7432-S—trans DEREHEH SN Z D T,
=20CHHETRET A & A5,
CRILT7TARE@NLSTeE, \REDRESIF L
TAI—LhITMA, #-10CBE2L 5, K42 20D
FIZANMES &2 DHREN,)

6) HERRMELUUE

37°C. 18~20 Byt Ri%. PHEMADEEREREST S
BEORBBEICL > TREEZHNT 3,

m % ®

7432-S (&, L@EAD 7 5 LRUBHLIU—BD TS
LIBHEEIC L TEOWREN 2T, 7432-S 0&EEH
Eicxtd s MIC {#iix, 0.1~0.01 ug/ml DFEHEICHH
LTW30T, MICEFE CRAIEHRS LI, B
DRETETIRV, b MEKDREREOERE S HEE
JE L7
REBICOWTIE, 75 LIRHE 4 EHES Ekicon
THERFN L&A, E coli 1437 TR OLBNI-AIRE
RENAON, REKOIE, BERECEVTLRLE
nTwWt:, K. pneumoniae SR 1 Tb, E. coli 7437 &
EIREEOREZBLH, RERVERHEIIRFIEZI LI
MAT, BRESTORILBOEINTEBTH S0
ICPHIE AR IC IR ENE LR T VW EEL SN S,
REEMICO>VWTIE, Bl >WLTHERRETL
tro WENLRIBEDOKE T, TSA Bt TR RN
PHIEAZ Shtc, NA K1, STARSMTCE O A
1E{%I2, TSA £k bPPAE WL, HIEROER
NAMIAT, ERESCHHIEZERK L, COH
43, PHILBEHAIMFICBELEL—EICKEELEL SN
B30T, T432-S OREZMITIIRBEY TH %,
miEhmEDORIE L, EFMERICHEYLEERR
ZHEAVWAONRROEE LWV, LAMALAENS, FRD
RKREME (3> ho—ME) THda3 5P HY
L BERRET CORERYL, EFMFFITHEL
BEFRRTITORBRE BT LI EHSERMBED
RKbvicarve5FoRANEPICABLTHELXZ
B, o2, RAMER, A—H—0B&lotick-»
TRTENMEAZ2E L, HEREZLDTHDLH 0T
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R MMRBENARVWC EEF 2 v 2T B4R
Ne 3,
RAREOREIR, REE%E 0.1MU v HEKA

(pHT7.0) TIOMLUEORMRETHIE, Rick KN
RIMRL, BRI LRERTRIEHRS,
RAEMEIR, MICllx K& LEIZADRETHET
5LRBVOTIOBULORRIIBLIA VLS
Abhd,

ORMETOD 7432-S DRERE X, WMDY v TE
EWMIERETO0.04ug/ml, R=1N—F 4 R7EERK
ALKETO0.3ug/ml T, 21F MIC (EH E THIE
MNEHETH B,

7432-S i3, ®D—EIEENTRMERIF 7432-S~
trans ICE{LT 5, trans DM S7Z, REMRICH
TEHEMICTAHASBE, T432-SD1/8Thd, £/, W
ERE. coli 437 Iz 2 RBMTHET 5L, ®DiE
i, MICHLERIREED 1 /10 Tdh » 7o trans D
EEMEL T432-S iIclRTEVWC &, 78, £&RH
TOEMNREITHEZ LMD trans BOREICL S
7432-S AP BEREE~DOEEZILALTEWEE
Aohb,

TLC-Bioautography 2 2 R& L A DIHE
BRIIH—THD T432-SEFORI EHE—FH LA, L
LIsAtS, 7432~-S & # D trans &3, TD TLC I &
BHETIIHELIMERIT V. RiRD T &L, 7432-
S—trans O BEHHN T432-S D 1/10 TH B T & o

5, EERT, 105D trans EAER LT Ok
Mik, 7432-8S D 1/100 MELBHIILA L L0
2 DT Bioautogram EITMH X171y

X »
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7432-8 @ in vitro fiMi{¥fH, Chemotherapy
37 (S—-1):701~722, 1089

2) RARR, BEXF: kik@Mgbontngn
EOENELHIMBMBME— &  ICHERE Band
culrute Method 2\ WT—, BAEK 31: 41~
447, 1973

3) k&M, TEES FH E:HEMORR
— WS REDER—. Chemothempy 25 : 440~
450, 1977

4) AFimig, FH IE : 6050-S OMENENER
RCBIAGEBEANEMNEEZ T 58,
Chemotherapy 28 (S—7) : 178~188, 1980

5) FEXIF fh: HEOQOLT 2 LRHENE
7432-S DEXKE | HHRK, Chemothera.py 37
(S—1):78~109, 1989

6) HMEE, kLT, JLNERE : SHEEkI o~
F735 7 4 —i2&k % cephem Rin4ME 7432
S 5L U DR ¥ T432—-S—trans D b b &Kk
P 3 B Al F &, Chemotherapy 37 (S—1)
748~755, 1989
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MICROBIOLOGICAL ASSAY METHODS FOR 7432-S
CONCENTRATIONS IN BODY FLUIDS

Yasuo KiMurAa, Masao NAkANO, Siiouzou NAKAMOTO
and TADASHI YOSHIDA
Shionogi Research Laboratories, Shionogi & Co. Ltd.
5 —12— 4, Sagisu, Fukushima—-ku, Osaka 553, Japan

We este;blished microbiological assay methods for measuring concentrations of 7432—-S in body
fluids. The concentrations of 7432-S in serum and urine specimens were determined by
cylinderplate, agar—well, disc—plate and band—culture methods using Escherichia coli 7437 as a
test organism. When the organism was inoculated with 2Xx10®* CFU/ml of tryptosoy agar, the
detectable levels of 7432—S were as low as 0.04, 0.3, 0.3 and 0.04 z g/ml respectively, by the
abovementioned assay methods. The antibiotic concentrations ( uzg/ml) in logarithm were plotted
against the inhibition zone size (mm) for a calibration curve. To determine 7432-S levels in
human plasma, consera were employed for diluents of the standard solutions in place of pooled
human serum. When the urine specimens were diluted more than10 times, the standard solution
was prepared with 0.1 M phosphate buffer. Since bioautography by cellulose thin—layer
chromatography was unable to detect any active metabolite except 7432—S itself in human urine,
high performance liquid chromatography is recommended for this purpose. By this method, a
trace amount of 7432—S—trans was detected in addition to 7432-S in the urine and plasma
samples.

This trans—isomer was eight times less active than 7432-S against a variety of bacteria.
Hence this trace metabolite had virtually no influence on the antibacterial activity in body fluids
obtained from human subjects given 7432-S.



