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Fig. 2 Time sequence of DL-8280 administration and fecal collection
(healthy human adult volunteers A, B, C, D and E)

DL-8280 administration

Day of study

and fecal collection 0

279456786910111213115=0~28
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Oral administration
200mg, 3times/day

Collection of fecal specimens

Test for microflora °

Test for drug concentration

L

Table 1 Differential plating media for isolation of intestinal microorganisms

and incubation procedures

Incubation
Medium Organism to be detected
Condition Day
N Anaerobes, Aerobes, especially Bacteroidaceae, .
EG agar Eubacteria, Peptococcaceae, Clostridia Anaerobic 2
. Anaerobes, Aerobes, especially Bacteroidaceae, .
BL agar Eubacteria, Bifidobacteria, Lactobacilli, Megasphaera Anaerobic 2
. Aerobes, especially Enterobacteriaceae, . -
TS agar Streptococci, Bacilli, Corynebacteria Aerobic 1~2
BS agar® Bifidobacteria Anaerobic 2
ES agar® Eubacteria Anaerobic 2
NN agar® Clostridia (lecithinase(+)) Anaerobic 2
Modified VS agar® Veillonel lae Anaerobic 2
Modified LBS agar® | Lactobacilli Anaerobic 2
TATAC agar® Streptococci Aerobic 1~2
DHL agar® Enterobacteriaceae Aerobic 1
PEES agar® Staphylococci Aerobic 2~3
P agar® Yeasts Aerobic 1~2
NAC agar® Pseudomonas Aerobic 1~3
CCFA agar® C. difficife Anaerobic 2

» Nonselective medium b Selective medium

B#E150), 15 (ERHE2A) BXW22HE (X
RE 22 H) O/ IETT-

1) EFERERLEX

REY A ORFHHIE, #1g ¥ BITAE LR
#2 9ml DA BEEDOFICANh, KB T THEL
BRI 5 RRIUANICEERREL =T L.

2) B XUHEREE

KR DFED K-> TER LI, Hihid Medium 10
#BR< 3RO IEBIREAREEH & 12 I 0 BIREAREE
Hi% v 7z (Table 1), 6 F¥H 0 E4RHEH (DHL, PEES,
PD,NAC, TATAC 8 L Uf TS) i, (& 100 {ZERME%A
HEF (107, 1073, 10>, XU 10°7) dzh2h 0.05
ml %, 4 5YE L7 SEARIEHIICEBAR L, 37°C, 24 Bef] (7=

7L, NAC, PD 3 XU PEES i1 72 B5fl]) IF&I5%L
7z, ¥, 9MSEOWAREH (BL, BS, EG, ES, LBS,
NBGT, NN, VS £ X 1¥ CCFAY) {, 3i# & REkIC R
L, 37°C, 48 e[l & /" v — 7&K v 7 x (Anaerobic Sy-
stem Model 1024, Forma ) N THESIEEL .

3) FAEBIUEKAE

SEARSEH E OB, V5 ARGBEKOFHERS LUV
HEBERRICL > TEHBORELTolc. £k, — 8
DIFEMEE L BB R EIC X Y RE L, Clos
tridium difficile ¥, CCFA i FRBEHF LIV v FT
— ¥ RIGEE, REBHEOEFICHLT, &b KER
%, £ F—ARIE, 4a3EE, b, Ak <=y
K, #57 b—xBREBLIVETF BILEZRRL
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THERELRL, BEEEIX, PREOMEEER, K
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vAITA) E AV, 15 A0RKEIRRT, ME
1,8 ml/min & L, BEX 295 nm DEARUUIZ X Y 4T
o, ¥, BEHEIX, CH,CN/0.04 M HyPO, (9/1 v/v
%) 23 BEWHRE AW,

# =R
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BLU Fig. 7 o ESicrm+, £/, Zhb 550 ¥y
RER S IV EHEERER ORAEGE Table2 &
XU Fig. 8 o E¥IZRY, £/, 5HOFEBRHSE
% Table 3 IR

RE . FHROIOKRER (RIERKMERER LFR
HEBEOREHEZEKTZ) IOV THB L, volunteer A
(Fig. 3) oME¥Z, BEMB208 (ERE20) I
A3D1EY LIcbon, BFEME4FE (ERE4
B) ICiRTEoEKICEIEL, FoBIZIEFORELE
# L7z, Volunteers B (Fig. 4) 3 X 1* D (Fig. 6) o
B, EREMTRLALEHABD LT, B
10.3/g CH#EE L7z, Volunteer C (Fig. 5) Tit, #3KM
AT - ORBEROEBIBH O d o, LAL,
BREATHIEE (EREIR) RPN V1T MK D
L, BEKRTHOBE (ERE15H) KitEHE L 7=,
Volunteer E (Fig. 7) O#RE¥ L volunteer C L [FlEk,
BIFERLART - BOBEBEELIRD bh kb olds, B’
RTHSHEE (ERBURBD CxEFoHM HE7
) 2RL, ZOBLEDOLALTCRBLE, REKD
x5 PIOEHETHSB L (Fig. 8), MEKL, #EK
PEAHT - BB LUBREKRTH 2 AE (ZHRHFE28 H) ¥
TOERYHPIZF—EL, 10.2/g AL THB L.

RIS MEREEE © Volunteer A TiY, Bacteroidace-
ae, Eubacteria, Bifidobacteria 33 X U Peptococcaceae
PEHEYHTELOEHRIBD bhie b0, HEFE—E
DEKTHB L, v F+—F¥Ri#ED Clostridia (L
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F» Clostridia (=) &Mk$) i¥, KeIEMhBMIMGINE
RL, MMEMTHL ABICIE 9.2/g I8 LT BIEMbLfN
D500 ML, L L, FhEe—s iRy i)
LTHREMRTH 22 BARIRITOMBCEY L. —F,
v FF—EtED Clostridia (LATF, Clostridia (+)
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iRRHEhZR{RY, FORBI KM THIABE
Tt e, BEMTHS BHICI, 5.6/g ilahs
FORBURDPL, HEMRTHRISABIRHEN R
<Pz, Veillonellae (£ 3EPRAENNIC 4.5/g RIH & hiens,
FIEMNIR 2 B BICiZiH&k Lt £ O%IBIM P ixmH
Ehigh o7, Volunteer B Ti, Bacteroidaceae, Eub-
acteria, Bifidobacteria 35 & U* Peptococcaceae % vol-
unteer A L FEHERICEHEHIMPIZ & A LEKREH R
Bhieh oz, Clostridia (—) i3, HIEMMEATICIZRMH
e o7, BB 2 BRICIX 9.2/g k& /e,
LA L, ®EMLL4 BEIIIHE L, BREKRTH3A
BIZHUHERL, zo®MmEmM%E R Lz, —%, Clost-
ridia (+) 3#&¥HKBLAEIHEL L7z, Volunteers C, D ¥
JUE L Em 2 L iiERROES ¥ — &R LI,
472 5, Bacteroidaceae, Eubacteria, Bifidobacteria,
Peptococcaceae ASEBRMAMI P I1ziE—E LIl THB
Lzoizxt L, Clostridia (—) 138 3EBRARAM 72\ LIS
MTHICHEMEMER LI Z &, 7, Clostridia (+)
B LU Veillonellae 3B FERMBEBEERICHE Lz &
Thbd, “hid s FPOEHE TR LIcRIEHIEERD
EEEEES (Fig. 8) 2ATHLREROZ LAV 23,
R FRMER (CZ TiIEMREEE
FREFEZ SO TIEER) OEBIZ-OWT, FEMEERR
BROEAEHTASD L, 58+ <T@ L THREHM
WHEBERPERLSRD bhic (Fig. 8), B#ICH5 &,
Enterobacteriaceae I #t3EBRAAATIZ T 7. 4/g RH & h
fend, BB 2 ARICIZ 4.9/g #9300 530 1 I2 b ¥
ML, BHEA4 B HCIRHEhR R, FOR
BREIEKMTHIAB £ THht v /2 (Fig. 3), Strepto-
cocci DEEESE 45 &, H#IEML 2 A Bicim@niz
WL RFERRA L ERRE0ERrRIBahT, *
DB EMER L 72§ (volunteers B, C 3 LU D)
L1 HEBBRA 2 A B I T TR BAEAASED b h - f)
(volunteers AB XU E)D 21HY OEF 7 — L33 w
bhfc, £ ORDRERZRIEFMMATON 100 201 225
1,000 5> @ 112 ¥ Tdh o724, volunteer E NP S T,
BIFRATOMI S FAD LI b#M L (Fig. 7). La-
ctobacilli DE¥EEIE #5 L, volunteers B 8L C
TREEPFFRIERETRL, £ORDEBEIM 100
5301 Thote (Fig. 4, Fig.5), Volunteers A 3 L8
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Fig. 3 Effects of DL-8280 on

fecal microflora of volunteer A

and concentration of the drug in the fecal specimens

Anaerobes Aerobes
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Fig. 4 Effects of DL-8280 on fecal microflora of volunteer B
and concentration of the drug in the fecal specimens
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1S :
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.~ [ \ | Closti#)
2 5 /' ) Strept. 5
4t | ; Lact: 4
3(\\ / /A\ \ 3
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2t! 2
S 400 400
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§< % 200 200
ol
3 103 . 100
A a
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ECREEMB2 AERBY L b 00, BREMLL4 A BB, LT RITRFM TRICRHEIE £ >,
RicBRMes OBKICEEL, ok, ToKkE Yeasts: 5 HOMEE H5 &, BIEMLHO Yeasts

HERF LT (Fig. 3, Fig 7), Volunteer D T3 BRI b
RE—EDEE CREBE L7z, Staphylococci i3t hEA
DYREEETHHH, SEHOD 5 Gl CIIRHBAIES I
18 RIS b 7222 o f (Table 3), Bacilli b [FiE<

DRRHEIT 20% LiEd o R, HEBBRESIVEE
MTHTIZ60% LB 2> (Table 3), LA L, B
255 EEVNBETY 3.4/g Th Y, BEYRFIIEY
2.5/g THBLE,
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Fig. 5 Effects of DL-8280 on fecal microflora of volunteer C
and concentration of the drug in the fecal specimens
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Fig. 6 Effects of DL-8280 on fecal microflora of volunteer D
and concentration of the drug in the fecal specimens
Anaerobes Aerobes
DL-8280 600mg/day p.o. DL-8280 600mg/day p.o.
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2. EFENEFRE Hi} X5 HBO&H 5 EOHKE PEAIRE L, volun-

*t9R 5 Gl OBIRBAMA %3 L UK T % ORE P KA
MBE# Fig. 3, Fig. 4, Fig.5, Fig.6 8 X Fig.7 O F
iR L, ¥, 2hb 5 PIOELHBREES I VED
RMREZE (d.-) % Fig. 8 OTFHITF L, FHIICE
FoEEMAL2 AR, 48R, BEKTH1IEH, 38

teer A Tix, 51.6, 185, 347, 207, 1.2 ug/g, volunteer
B Ti, 28.2, 382, 308, 12.9 ug/g, n.d. (HHRRIE
(1 ug/g) LAF), volunteer C TiX, 88.3, 333, 458, 5.3
#gl/g, n.d., volunteer D Ti, 57.6, 462, 359, 337 ng/g,
n.d., volunteer E TiX, 16.2, 281, 459, 342, 247 ug/g
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Fig. 7 Effects of DL-8280 on fecal microflora of volunteer E

and concentration of the

drug in the fecal specimens

Anaerobes Aerobes
DL-8280 600mg/day p.o. DL-8280 600mg/day p.o.
1
:(]] Total, Anaerobes _Bifid. — 110
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Fig. 8 Effects of DL-8280 on fecal microflora and concentra-
tions of the drug in the fecal specimens
Anaerobes Aerobes
DL-8280 600mg/day p.o. DL-8280 600mg/day p.o.
(Sdays
11 Total, Anaerobes 11
1012 "’“ —~Bacter. Total 10
é : - Pepto I:ubact Bifi
2 - - . PN
Eo i: 7 7&\/.. <o
5 gg 6 A Strept
~— 1 ; |
s = I/ Clost.(-)
s 5 Lact. =,
= . Clost
3t ‘><€l“o /\/
2 Yeasts-—""
E 400 400
; g\a 300 300
§-2 :J 200 200
£ 100 100
0 2 4 79 11 15 21 28 0 2 4 7 9 ll 15 21 28

Days

_6days |

Values are means+ standard deviation (n=5).

Tholz, £, MR5POFHMEER X 7 DfEHE
RZE1X, Fh#¥h 48.4+28, 329+104, 386+69, 181
+166, 49.6+110.3 ug/g Th oz,

3. BAE¥OEFOEEN L DREE

REES LUFEHOER - HE L~V CoOLEH 0

BrO0EEE LB L, REK (RIS LTS
MR R & Bk 5) TIRBEMM PR L OHEER
THLIE & A EEHEY, HERBMOERTHESL
feo TOZ LIZAEANEEE OWBER TS 5 Bacteroidac-

eae, Eubacteria, Bifidobacteria 35 X Ut Peptococcaceae
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Table 2 Effects of DL-8280 on fecal microflora of volunteers
Day of study
Organism -
0 2 4 7 9 11 15 21 28

Total count 10.2+0.21{10.2+0.33{10.3+0.05({10.3 £ 0.13{10.1 £ 0.38{10.1 £0.30{10.4 £0.19(10.2 £0.16[10.3 1:0.23
Bacteroidaceae 9.74+0.52| 9.8+0.52|110.0+0.28| 9.9+0.26| 9.7+0.34| 9.7£0.49(10.0+£0.15| 9.6+£0.22| 9.9 +0.16
Eubacteria® 9.0+0.68| 9.5+0.44| 9.6+£0.33| 9.2+0.30| 9.2+0.42| 9.2+0.35 9.6 +0.26| 9.4+0.28| 9.6+0.38
Bifidobacteria 9.6+0.40| 9.5+0.57| 9.4£0.53| 9.5+£0.75 9.3+0.61| 9.5+0.22( 9.8+0.39| 9.6 £0.46| 9.6 10.48
Peptococcaceae 7.7+3.23| 7.5+3.09| 7.7+3.24| 78+3.28| 7.8+3.27( 7.6+3.18| 7.4 +3.07| 7.4+3.09| 7.6+3.18
Lactobacilli 514132 38+240| 4.4+1.59( 4.4+1.44( 52+2.09| 5.7+1.09| 5.3+0.89] 50+1.27| 53+0.99
Streptococci 6.7+1.16| 6.1£0.93| 4.7+1.62| 4.7+0.73| 4.9+1.63| 5.4+1.85| 7.3+0.45| 7.2+0.59| 6.8 +0.53
Enterobacteriaceae 7.410.49| 4912.05| 2.0 2.0 2.0 3.6+1.15( 6.8+1.05| 7.3+1.29| 7.8 +0.60
Clostridia (lecithinase(+))| 3.6+0.57| 2.9+0.88| 2.0 2.0 2.0 3.7+1.71] 3.6+1.07| 2.3+0.44| 2.6 £0.60
Clostridia (lecithinase(—))| 54+2.15| 7.9+0.88| 6.5+2.72| 6.3+ 264| 7.0+1.96| 8.1 +1.16| 7.2+0.70| 8.0+ 1.12| 7.4 £0.95
Veillonellae 3.1+£1.55] 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Staphylecocci 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.2+0.54
Bacilli 2.0 2.0 2.0 2.0 2.21+0.36] 2.5+0.75| 2.0 2.0 3.4+3.09
Yeasts 2.1+0.18| 24+0.67| 2.6+0.62| 2.4+0.49| 2.7+0.69| 2.5+0.62( 2.6+0.55| 2.5+0.61| 2.8 +0.96
GNR aerobes 2.0 2.0 2.0 2.0 2.1+0.13| 2.0 2.0 2.0 2.0
GPR aerobes 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.7+157| 2.0

Total aerobes 7.5+0.67| 6.3+0.76| 5.0+1.72| 50+0.62| 56+1.98( 6.2+1.31| 7.5+0.46| 7.8 +0.55| 8.1 +0.64

Total anaerobes 10.2£0.21{10.2£0.32{10.3£0.05({10.3 £0.13/10.1 + 0.38|10.1 £ 0.30{10.4 +0.19]10.2 £ 0.16/10.3 +0.23

> Mean log viable count per gram of wet stool from five volunteers
DL-8280 was administered orally for 6 days from day 1 through day 7 of study (3 doses of 200 mg per day).
b Include anaerobic lactobacilli
Table 3 Detection frequencies of intestinal microflora in human
volunteers orally given DL-8280
Day of study
Organism
0 2 4 7 9 11 15 21 28

Bacteroidaceae 100* 100 100 100 100 100 100 100 100
Eubacteria® 100 100 100 100 100 100 100 100 100
Bifidobacteria 100 100 100 100 100 100 100 100 100
Peptococcaceae 80 80 80 80 80 80 80 80 80
Lactobacilli 100 60 80 80 100 100 100 100 100
Streptococci 100 100 80 100 100 100 100 100 100
Enterobacteriaceae 100 80 0 0 0 80 100 100 100
Clostridia (lecithinase( +)) 100 60 0 0 0 60 80 40 60
Clostridia (lecithinase( —)) 80 100 80 80 100 100 100 100 100
Veillonellae 40 0 0 0 0 0 0 0 0
Staphylococci 0 0 0 0 0 0 0 0 0
Bacilli 0 0 0 0 20 60 0 0 20
Yeasts 20 40 60 60 60 60 60 60 60
GNR aerobes 0 0 0 20 0 0 1} 0
GPR aerobes 0 0 0 0 0 0 0 20 0

» Percentages of cases with positive cultures in the 5 volunteers

b Include anaerobic Lactobacilli
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DEERDEVEW Loz Lizk B, —F, P
TEfE L7 Clostridia (+) i3 #IKBRARH R A LT,
LaL, #EKRTHROBEIZMAAMIC T Y 28D 5
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BERTHSBAREV I LD THRIHEN, LA L,
ZOWEIT 4.2/g L{EN 5T, FXRPIT 2 W T En-
terobacteriaceae MDEBEHE & 5 &, volunteers A
BIUBTREIEMTH I BHIIETOEKICEBEL
7eds, BIEETH IS ABIC—HIEMLZY (volunteer
O), WMLy (volunteer D) LT#HIEMKTH 22 HA
IRETOBEKICEE L FR, BEKRTH22Z2BATY
EREEMEM &R T 6] (volunteer E) b o, Eic,
Streptococci b BIEFLAHK ICH <Gl S hic, = DB
DEIX T HDOEERE% 45 &, Enterobacteriaceae
THONID LRk, BRIEBLARICHD H DV iZiHEL
TWeER—EREBAMOBERIELE, oIl
MmERL, BUBRDYLTCTOBERICE®EY 35— %
5K L7z, Volunteers A, C 3 LU0 D 3% O TR T
%22 ABIIITTOEKICEE L1z, Volunteers B 5 &
UV E CTREEKETHR2Z2ABIRE->TH X TOHKIC
BIE LR o7z, B D Dieh -7 Lactobacilli i,
BEATH#IBRRIZETOEKICEE L2,

4. THZORIWEA

FERHAMF, BV TR volunteer B TR T4 3
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THE EFFECT OF DL-8280, A NEW ANTIBACTERIAL
AGENT OF PYRIDONE-CARBOXYLIC ACID
DERIVATIVE, ON HUMAN FECAL FLORA

TosHio CHipA, HARUMI SHIBAOKA, IwaAOo IsHIZUKA and RINTARO NAKAYA
Department of Microbiology Tokyo Medical and Dental University School of Medicine

A new antibacterial agent of the pyridone-carboxylic acid derivative DL-8280 (Daiichi
Seiyaku Co., Ltd.) was administered to five volunteers (healthy adult males) orally (3 doses
of 200 mg per day) for 6 days. Changes in the fecal microflora and their correlation to the fecal

drug concentrations were investigated.

1. DL-8280 caused drastic suppression of the members of aerobic bacterial groups. In
particular, the bacteria belonging to Enterobacteriaceae were eliminated within 2 days of drug
administration, and more than one week was required for recovery to normal level.

2. Among anaerobic bacteria, lecithinase-negative clostridia increased after drug admi-
nistration, although C. difficile was not detected, while lecithinase-positive clostridia were

eliminated. The other anaerobes remained unchanged.

3. The total viable count remained unchanged during the experimental period.
4. Recovery of the microflora that had changed by drug administration to normal levels

seemed to require 4 to 5 weeks.

5. Degrees of alteration in the flora correlated well to concentrations of the drug in the
fecal concentrations of the drug in the fecal contents. DL-8280 caused reduction and elimina-
tion of the sensitive bacteria in parallel with its increase in the fecal contents.

6. Mild diarrhoea was observed in two subjects during the period of study.



