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Fig.1 Chemical structure of T-2588 and T-2525
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Fig. 2 Time sequence of T-2588 administration and fecal collection (Healthy human
adult volunteers No.1, No.2, No.3 and No.4)
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Fig. 3 Effects of T-2588 on fecal microflora of volunteer No.1 and concentration

of the drug in the fecal specimens
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Fig.4 Effects of T-2588 on fecal microflora of volunteer No.2 and concentration

of the drug in the fecal specime
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Fig.5 Effects of T-2588 on fecal microflora of volunteer No.3 and. concentration

of the drug in the fecal specimens
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Fig.6 Effects of T-2588 on fecal microflora of volunteer No.4 and concentration

of the drug in the fecal specimens
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Table 1 Frequency of occurrence of microorganisms in the fecal floras of 4 healthy adult
volunteers orally given T-2588, 600mg per day
Day of study
Organism

0 2 4 7 11 15 17 21 28 49
Bacteroidaceae 100 | 100 100 75 75 75 75 100 100 100
Eubacteria ¥ 100 100 50 50 75 50 75 75 100 100
Bifidobacteria 100 100 50 50 75 25 50 50 50 100
Peptococcaceae 100 75 25 25 0 0 0 25 25 100
Lactobacilli 50 25 50 25 50 25 25 0 25 75
Streptococci 100 100 100 100 100 100 100 100 100 100
Enterobacteriaceae 100 100 50 75 50 75 100 100 100 100
Pseudomonas 0 25 25 25 25 50 50 50 25 0
Clostridia (lecithinase(+)) 25 75 25 0 0 0 50 50 25 50
Clostridia (lecithinase(—)) | 100 100 75 100 100 75 100 100 100 100
Veillonellae 25 50 0 0 0 0 0 0 0 0
Staphylococci 50 0 25 0 0 0 0 25 25 0
Bacilli 50 0 50 50 0 0 0 25 25 50
Yeasts 75 75 100 50 50 75 75 75 50 50
Mold 0 0 0 0 0 0 25 0 0 25

a) %

aceae (¥{§% L, Streptococci (TJ,A Lico £, #
FEWREIF - h b OEFILHEEA TV LREKD LT oo
* L, BIEANTIZRE X hich - o Pseudomonas hiZ
DAY 7.0~8.0/g WM LI, LdL, Streptococci
DN, Enterobacteriaceae DHB, (¥ TH 3 HHEH)
& 3tz Pseudomonas DA HED btz

#5:% No.3 T2, Enterobacteriaceae 1 $y3Bats 2
BE»LHRAEALL, 7THE (ERFE7H) B
BIO 5000 2o 1icd A Lich, ToEHEmcEL
7o Streptococci (1 FPALAK 7T HB X THE hEHIT
RdLhieh o e, 11 B BTz 200 SO mAiZEH
bh, #EARTHLIBB T TERLEK LI, Lactoba-
cilli (X FEMEF K Z LEBLED bhitc,

#5%:% No.4 T2, Enterobacteriaceae }:#i%:#% No.
2 LERRICIEB 4B BIEHA LI, L2L, 7HE
A (4.6/g) BEh, 11 HBRBRHFUHEEL LI,
Streptococci (XFBFE No.1 LR HIEMRIbHM
L, FREEFFRESY LD,

Yeasts : #5E No.l ¥ XU No.3 i3, RIS
HEHRHEEINE o ICH, REIh T 3/g BE
THoTo HB#E No.2 XU No.4 iz, HERM
dr, Tib bl OWERIERL LR LT BRI
IR &R Lico B, BERE No.2 x¥8i¢C, #
Ak 3.0/g LB Ehich o fons, HEH
ML, V&FF— L&tk Clostridia LIk pF~C
DIREERSEER, Enterobacteriaceae s Y 0¢ Strepto-
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cocci DK LA (XKMM4 B E) ik
8.0/g LMML, WERTHIBBEEITEDOLVRLTH
BL, TRTORMBDBER Y HDR, LhL, HER
THIHEEL S, MAOMEMMRHE LixUd 5RIm
LT, Yeasts OB LMW L,

2. KX HB D Enterobacteriaceae, Streptococci I
X U Bacteroidaceae o T-2525 TittEEItR

BRELAGD ZXFEL 75 2240 @ Streptococci ¥
X U° Bacteroidaceae ¥¥riwxi3+ % T-2525 Mite (MI
C>12.5 pg/ml) Streptococci 3 X Ot T-2525 fittd: (MI
C>12.5 pg/ml) Bacteroidaceae ¥ ¥ D#|4 % Table2
L Table3 1" T, 7c¥s, Streptococci, Bacteroidace-
ae 35 YU Enterobacteriaceae ¥ iz 2>\ TIT &N & A
Xtz Fig.3, 4,5 X0 6 iRk, T-2525 itk
(MIC>12.5 ug/ml) Enterobacteriaceae 3 #5k% No.3
THXMKB2AE (ERFE2A) Kk 2.4/g #H%#E No.
4 CHREBMETIC 2.3/ BRI hickind ©, otk d
RTRHRAME (2.3/8) LT ThHoTo 2D 2HD T-
2525 fitt: Enterobacteriaceae DL 13 HBE No.3 ¥
XU No.4 TERER, 4x1074%, 6x1074% TH-
t-o —7. Streptococci DIPA XL B & (Table2), #
Ea% No.1, No.2 ¥ X0 No.3 Tix#¥BaAaTo T-
2525 fif¥E Streptococci DA MHEERIA 1ehs - FoRs,
BEBALAHE, Hric, BRSNS L ORERTHRHIA
Rizi2iE 100% %R L1z, #%E No. 4 T2 BB
2HZOEANEL, ToRIBABECKRH I, L

ML, HEMTHSABUELD RArto SIS0 ET
L, 14 BE (KWK 28 B) iiz4 b, JFBRN
DUt LitERBTIRe»1, L L, #KE
No.2 i 85 H R UMin LT\, Bacteroidaceae
DA (Table8) 2% &, #H#%E No.1l, No.3 X
U No.4 Ti2, % DOtttk B DM A AL AP bRk £k 4 13
tnL, BEMAEENIS IUKRTHREL (Y 11 A,
15, 17TAXIV21A) el B bhic, LhLE
D%, WHRE No.1l X0 No.4 TIIHEBRTH 14 B
Hiz, #%#% No.3 T35 H BiciizHEMOMIAIC
Rotoo B8#E No.2 Tk, BEMK IVHEMM2A
B o T-2525 it Bacteroidaceae DR|E L, fhDHW
% 34K LIFRABEETH - 7ont, HFhic AR 2 M EE
X3 L3 XTD Bacteroidaceae HiF5k Lo
oM, BEKRTHTHHRIBUKRBE S ot 9.4/
g), MERZHERTHR 14 BRE THRIEShI,-
oo

3. C.difficile %% & T DK EHBRKH
C.difficile 3 BHRE 4 BDOTRTHLRE I high -
12, C.difficile M¥ 2% No.2 TRERTH3IBE
(% 17 B) BRI i, = ORFEDOEMRIITEN T
Doto TDOMITTRTEETH - 1o

4. EFERENRE

T-2588 D#BE 4 BT 2RO EER D EFEHE
HIRE % Tabled i, RIEFKHA L T-2588, T-2588
A 35 XU T-2588 XM B DR pivaloyloxymethyl {4 ¢

Table 2 Proportion of T-2525-resistant Streptococci in the fecal flora of healthy adult volunteers

Day of study
Volunteer
0 2 4 7 11 15 17 21 28 49
No.1 19 100 100 100 100 100 100 100 39 0.01
No.2 4.0 1.6 55 11 100 100 22 1.9 0.03 33
No.3 0.6 6.8 66 100 100 100 100 0.09 0.2 0.1
No. 4 50 40 100 55 100 68 66 12 3.3 0.07

2 Percent of T-2525-resistant Streptococci in total Streptococci

Table 3 Proportion of T-2525-resistant Bacferoidaceae in the fecal flora of healthy adult volunteers

Day of study
Volunteer -
0 2 4 7 11 15 17 21 28 49
No.1 0.7% 13 2.0 4.2 13 2.2 20 30 0.6 0.05
No.2 0.7 1.1 0 0 0 0 0 0 0 0.001
No.3 0.05 1.5 5.5 5.1 20 86 2.5 84 15 0.4
No. 4 1.2 3.5 2.3 37 89 100 23 41 0.5 0.7

* Percent of T-2525-resistant Bacteroidaceae in total Bacteroidaccae
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Table 4 Concentrations of 1-2525 and T-2525A in the feces of volunteers orally given T-2588, 600my/day

Day of study
Volunteer Drug detected
2 4 7 11 15
No.1 T-2525 <2.0 6.8 <2.0 <2.0 <2.0
) T-2525A <2.0 <2.0 54.3 <2.0 2.3
No.2 T-2525 10.5 1,108.3 1,741.8 1,452.5 2,001.3
) T-2525A 7.8 148.8 198.5 248.3 282.0
No.3 T-2525 <2.0 <2.0 <2.0 <2.0 <2.0
) T-2525A <2.0 <2.0 <2.0 <2.0 <2.0
No.d T-2525 45 761.3 85.0 <2.0 <2.0
’ T-2525A 46.5 165.3 27.3 10.0 3.0

» T-2588 changes to T-2588A, T-2525, and T-2525A in the intestinal tract : only T-2525 has antibacterial activity,

while the others not!

T-2588 and T-2588A were not detected (<5 ug per gram of wet stool)

Y ug per gram of wet stool

B3 T-2525 L 2525A ¥{R L Lico hbHDOFTH
BIESEYRT S O T-2525 OHRTH %,

Z o T-2525 O3 fF b 3 K ¥ B 1 Fig.3, Fig.4,
Fig.5, 3 XU* Fig.6 1w R Lic, T-2588 XU T-
2588 A DKHIMEEIZBERE 4 BTN T 5 pglg LITTH
oo T-2525 DEFEHEAMEX 2B L, H#HE No.
1 & No.3 Tidiz & A FREBRELT TH - foo BB
% No.2 T3, #3BAMG2HE (KBHE2H) 1x 10.5
pglg LIEBETH-T, L L, RFEMIH4BE BRI
1,108.3 pg/g, 7HHIIX 1,741.8 pg/g, 11 BHKIX
1,452.5 pglg, HFEMTH 1B BIIL 2,001.3 pg/g &
GRETRE S, #KE No.4 T, R¥EMLK4E
Hic 761.3 pglg LEBECKRIE I hicn, REFHIKBT
HHix 85 pglg, £ ORIIBRHEBRELT &8> 7

5 BAE#OEFOKEL L OEK

KRERE IUCEEROEANLOEBYL 5L, KHE
BT, #i8%E No.l & No.4 nHERTH 3 HEIC
HEERENOBERICRE - 7o Lv L, #EBE No.2 &
No.3 (3f3%KRTH# 35 HETLENTOERE TRS
e otco BREBEABRENCOVWTAB L, HRE
4B ELRERTH 35 BETLH HHEEOHEBIIHE
HOBEEVAALETCRLEh -1 Thb b, #H%E
No.1 Tt Veillonellae & v > F 7 — ¥t Clostridia,
#Ba%E No.2 T(L Bacteroidaceae & Bifidobacteria,
#HEE No.3 Tk LA L DORMEMIIEERE & Entero-
bacteriaceae, %% No.4 Ti¥ Eubacteria & Entero-
bacteriaceae HENDOEP LV L F TR T e,
(o) f;o

6. THZEORIER

KRS, BE » #5%%E No. 1l THREMKTAR

T, Bi%# No.2 THEMMK4BAENHL6HBETOS
ARED bhto L L, EERCIZEINCREIED
bhish ot chilsbtizfponR2MELTXTER
EThHoto iz, TOMTHASOMEA TN 4AL
LN EOYSY (W& AR (el
1. * ®

SEOKRRIT, BERABTFA4EEMRLLT FL
CHRIhEOA=AT AR+ 7 - aXRH4EHE T-
2588 # 14 AMERE S LB TOBAERL XUX
FhEEEAREYEAMNCHE L, BREROTE -
¥EPEEEFBE L O Bl O VTR L 1, ¥
7o, AFREES LUERZHEROHBR LT OBE &
KB x o ERE CH 5 C.difficle oFE LT 0 %
FEhBEREH, 6Kk, TAZORFAOHEESICOW
THRE Lico BAREROER S X U RECEAREICIT
BAZIDICD o 1o, BRE 4 ROBABROLE
FIVEFEFEABREL AT 2 L3R Hrhi &
1% 388% No.1 & No.3 OBA T, XHREHREE
KR EA LR EhT, BARBOEHLAE
BIFEL LT, Ty, ARRERRG, Velo-
nellae, v ¥+ — ¥[R#t Clostridia ¥ X U° Peptococca-
ceae D—FHOREMIKE IHE Lo L, BHE
WETE RIS w 5 b RIS R R D Bacteroida-
ceae, Eubacteria 3 L ¢ Bifidobacteria {20 A HE
YRLICLDDHET B L, 8~10/g tnlth D
B AHE LT\, ¥ voFF+— s Clostri-
dia 2R LT\ T, L L, C.difficile (28H
Th¥ FOREFBRLBETS -1, —F, HFRE
BRIt HIEM% Bacillus 5 X U° Lactobacillus A3
4 L (8% No.1), Yeasts iz LA LRI IhT.
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R hTh 3/g BETH - oo £hiTH L Streptoco-
cei (XYM M INE R 2R Lic, Enterobacteriaceae
2 LALERET (FB#E No.1) fov LIRRARR
YRS OORKERE (5/8) L. HEFEUMMY
AL (HBRE No.3), BIFIIHMME No.2 DRE
T REBARAKKED, FEERK (T-2525) MEH R4
kR L, HEMB4IAER 1,108.34g/g 12085 &,
TRTOREMIEEN 3 LU FREEN O Enteroba-
cleriaceae » Streptococci D3I Te\ s LIZiH4 Lico L
ML, ZORMICHENCPBEE LTV Yeasts ¥s
LU Pseudomonas 2% L1z, & 0k, XKEFwiEtE
FHHLPRBECHEELTWAIDR LML LY+
—¥atE Clostridia O HBE LTHM L, HERTH
3AAKI 10/g wdB LI, = ORFMOKESRIC C
difficile BRI Shic, L L, C. difficile iz =
nighole, T, EEHERIERTH >l FMEIIE
& No.d OBPAT, FIHL FIRO PMBLRL
o Thb b, HEPFERF HEHEKR4IBAKC
761.3 pg/g L RBECKRE I h T T ok L
AEBRHSRIeh o1z BREROERS, FIELE
DR DOhEED TE%Y 7~ L, Bacteroidaceae ¥ v v+
7 — €&k Clostridia LIAf D RS EE R+ L U En-
terobacteriaceae IR\ Lidik Lico Eio, #83E
mr Yeasts 35 X U* Streptococci 23U L7z,

BEDX 5 ExFxe M iclEfs LI TOBA
HEROLH L BEFFABREIMBAZEIKTH - 1,
FADEHEROEE) X T OHRFEHEABE & X < 14
L EFEFEEEFAERECREShbic Lichis
T, FHRZHEFONELLV LABAVERLAZED LR
foo LD L, BBNESHER E R, Bacteroidaceae,
v ¥+ — g ¥ Clostridia, Streptococci, Pseudomo-
nas 3 XU Yeasts HLERYIRH LR L, RIEHE S
IR Z R Lico Th b OEES BERIZRIL
L3 V<L COBXRBARITR I hi,

Zhik BEMERE X O RERTHEAM T T-
2525 fittk Bacteroidaceae 3s X U'fiitt4 Streptococci (D%l
AHEL Mo Tz & (Table2 X 103), X Hici
in vitro DRZURBTL Zh b OEF It MIC 0F
VERLVL LREENED LR BV L bS5,
T-2588 1 XEOHEH, MMETRRINZOBEED=
AT =L L hTHRPhiz T-2525 HBIn5b0,
ZOMHPMES L RPBEIHRA4FLIRZIEFL
B, L, HER FREBECREAZDLh,
21y hhb oY, #HBR#E No.l & No.3 Tk, #
FEkiZ L A LIEHEH (T-2525) HEEFICKRE I hic
b otz (Tabled),

OB E LTIL, A X b RS CErED B\ IR
LR X DIMH L T-2525 A%, kHBAICEM LTk
FAREET 3MIC L » THRPHRRFLShickdT
RV L RN R B, FFzMLd S-lactam F X h b
in vitro TA MMM D S-lactamase 13t L CHEME LR
FILPAMEIR TV B, L L, RHFik B fragilis
group @ B-lactamase =%t LTIt MALMEIND
HAXRTZ &Y, Lnd, &RV T Bacteroida-
ceae DEMAIREHME LD eh ot (BBRHE No.l
VIV No.8) Zeu#¥MT2L ZhHOERD B
VIR AR I BT e LAK R RIE(E L TTREYE
4} t 60

¥ 7o, AFIHEEE B-lactamase [T Lk h RELEH B D
TR, BAEMFOD 2MOWIC X h AF| DILEH
HO—EMHEMD B\ IR S R TH FlEC f-lac-
tamase [ZX h RNELEThP T gofekcdE Exbh
STV THIRGBREEYET A HITH 2, R
% No.1 & No.3 ORIz AR X RELT 5 EHIFE

S LT led ik BRE T, AFIcEBRRZED En-

terobacteriaceae (MIC<12,5 pg/ml), Bifidobacteria,
Eubacteria ZM4EBRT A LN TERLEEL LN S,
FR IR RIzFE S 2# 4 L1 cefpiramide (SM-1652)
BECXse MIBNERO EH Ick T BRXhT
Who ZDEBRE 24 (No.1 & No.3) i3 ALK

6 % A E OXKBEELD >z L, SEIOH
ECBAEROEYL DI o e EYERT B E, £
DOBENE#RFIT, FRERELT 58S LUTEED
B LT\ ICATREE 2B B0

BBE No.2 T, LvFF—EaH Clostridia #110/
g I LI KR T 3 B Bz C. difficile R HKE
bR AT, b, = O, Klebsiella oxy-
toca % 8.6/g I hich, FEHERIEMTH-0
C.difficile RMalR X highio oDy —PDEHE L
LTix CCFA #hiz &t h T\ 5 cefoxitin, B B4k
cycloserine DWREEM Eivlodic, FEELTW ML L
Nighr o 1o C. difficile NREETE e o Db b Lh
Te\so ¥ 12 C. difficile 3BT I > T tefedbic it
B a% iy CCFA B CIRARETE 7eh - AT BEME
bELbh 5,

B X > TER LEBRE#RD, BAXROBEARE
PHRERERCHET 213 RES 35 AETIXEN
TEL T, #Hic, RERIEEROBEMICEBERMI
Bdhh, THIR1I~2EBHEEXBETH L 0EELLN S,

IE#IEST 5 L, T-2588 %t b icEBEHRS LB
A TOBAEHBCHEVCEHEY 5L 52 EHHITE
hico TDZ Lix T-2588 % £ — 7 L Kic BRRERE %5
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THE CHANGE IN HEALTHY ADULT INTESTINAL
MICROFLORA BY ADMINISTRATION OF
T-2588, A NEW CEPHEM ANTIBIOTICS

Tosuto Cuipa, Harumt Tomeoxu, Nosoru Okamura and RiNTaro Nakava
Department of Microbiology, Tokyo Medical and Dental University, School of Medicine

Kencur Nakacawa and Masaru Koyvama
Department of Internal Medicine, Tokyo Kyosai Hospital

Masaru Tar and Yumixo SucimoTo
Research Laboratory, Toyama Chemical Co., Ltd.

1. When T-2588 was administered orally to 4 volunteers for 14 days, the degrees of changes ob-
served in the fecal microflora and drug concentrations were dependent on individual volunteers.

2. Degrees of alteration in the flora correlated well to the concentrations of the drug in the fecal
contents. T-2525 caused reduction and elimination of the sensitive bacteria in paralle]l with the in-
crease in concentrations in the fecal contents.

3. Among the members of microflora, Bacteroidaceae, lecithinase-negative Clostridia, Streptoco-
ccaceae, Pseudomonas, and Yeasts were relatively resistant to this drug, resulting in an increase in
number during the period of drug administration.

4. In volunteers No.1 and No. 3, there were no great changes in their fecal flora during the period
of study, suggesting that the drug-resistant bacterial flora, including beta-lactamase-producing bacteria,
had already been formed.

5. More than 35 days after the withdrawal of the drug were required to recover the normal fecal
flora.

6. In volunteer No.2, C.difficile toxin, but not the organisms, was once detected in his feces
during the period of study, although there were no abnormalities of stool character.

7. Loose stool was observed once in each of the two volunteers during the period of study.



