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Table 1 List of healthy volunteers and: test drug
s‘f,j:“ Name Sex Asge Weight(kg) Drug
1 K.1. Male 27 0
2 AF. Male 2 63 AMPC
3 S.Y. Male 2 58
4 K.I. Male 2 72
5 HK. Male 2 57 CEX
6 K.T. Male 21 58
Table 2 Experimental schedule for drug administration and sampling
of fecal specimens
Day of study
o 1 2 3 1 10 2
Before | During medication After
* * * * *
Microflora and Clostidium difficile and their toxins in feces
* * * * *
Drug in feces
* * * * *
A-Lactamase activity of feces
# : Sampling
Table 3 Isolation of aerobic intestinal organisms from feces
Medium Detected organism Dilution of feces | 1cbation
MN salt agar | Staphylococcus 10210210 10 | 3 days
SF agar D group Streptococcus | 102107 10107 | 3 days
EF agar Enterococcus 102101010 | 3 days
PEA agar Gram positive cocci 107210 10410 | 3 days
CLED medium | Enterobacteriaceae 1021041010 | 2days
NAC agar Pseudomonas 1010210 10 | 2 days
MGYM Yeast like organisms | 107 1077 107 1075 | 2 days
TS agar ‘Non-selective 107 107% 107 107 2 days
1) REORRES L URE Agar 1.0g
FHERFRELRRL, EPrICE=-LBKAR MRk 1,000 ml
BIO BAG TYPE A (< )4 v#8) ¥AVELKEE  ZEH 115°C, 15 4 L. &P

BIGHEIT LT 4°C TR Lico ¥ 7o, HERRX ) WE
FCRBRFY ARMURTH o o

2) BERAFERKS XOREAH

FREE LTEFOFRE LA I,

[¢:0n- 3]
KH,PO, 4.5g
Na,HPO, 6.0g
L-cystein-HCl-H,0 0.5¢
Tween 80 0.5g

PIRKKOSF THREET RV, 882 B v LIAKHE
SHEGETCRE LTREAE LcRIEA LR,
ERS I BRI & LT MN salt agar (B
), SF agar (3F), EF agar (H%), PEA agar (%
), CLED medium (OXOID), NAC agar (A0,
TS agar (OXOID) ¥ X 08 MGYM (3D ot 8#
B REEERHEA L LT, BL agar (AXK), EGager
(H7%), RFP Brucella blood agar (%), KM-CW
eggyolk agar (H %), Bacteroides agar (H%), BBE
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Table 4 Isolation of anaerobic intestinal organisms from feces
Medium Detected organism Dilution of feces ""D‘:‘:i“;""

BL agar “Bifidobacterium, Eubacteriion

Peptococcaceae, Clostridiom | 103 10 107 100 | 7 days
EG agar Bactooides, Fusobacterium
RFP Brucella blood agar | Clostridium, Eubacterium 109100107 20° | 3 dave
KM-CW esg yolk agar i Ef; g:::x 107 10020 107 | 3 days
Bacteroides agar Bacteroides 101010720 | 3 davs
BBE agar B fragiis group 100109107109 | 3 days
FM modified agar Fusobacterium 107 102 102 107
CCFA modified agar C. diffcte 10010010020 | 3 days
LBS modified agar Lactobacillus 1071 1072 10~ 107¢ 2 days

agar (30, modified FM agar (A7), CCFA modi-
fied agar (OXOID) 3 X U* LBS modified agar (OXO-
ID) oft o M, A% 17 MHMOMMELA I (Table
3 4)o X1,
2H7EV LATE KRR T ICRE LTRTLAE L1
B Lico

3) EREIVER

KELMREREISREE (Anaerobic System Model
1024, Forma Scientific #8) A THIIZ2< L,
Efc 1g BRH% Iml OFREM, WE» 72X
35 (HEH 3mm) ZERMEZ TEFICREM LI, &
OWD 10 fEXRFIVEIFH LRE L Lico Shiil
AT B LEP» & EicthEh 0.1ml ER
KEFL, 277 - SETEANARS B LI B
BERERAS ERERAT 35°C, 48 B0 5 10
HER L, FRERRRATt 35°C, 24 00 48 B
MERET o Tco

9 HERIURE

Bkt PR EORERE, 77 s REEXOHR
B, BFROFHETICRT RERBRES LUSMELLEL
ERRBI L Y AEET R 1 S b RERSER
EOWTHRHBERBELTHAZ 82+ /537 4 —LD
EREHROMFTHRER X ) RELT R0

BENEL TR EORBER =T vam==0Y
Y%= MC-707 (# 7 ¢ =) THEL, ¥ 1g #OK
BRE L THETRD Lico

5. HE4 D Clostridium difficile BROKM

KEEh o C.difficile BROWH L, HKEERD0.1
M by AGREEH (PHB.0) EMAFLKBMLL

%, 12,000rpm, 4°C, 20 HRLRLL, * O Ly
0.45pm » MILLEX 7 4 4% — HA (£ ) #7) TH
AL, ThiyBis LTHL, D-1 BROKRHICIE,
D-1 57, 7ARK (X17+ e v i) AV
LPIA $Mc X ) ¥ ERAR LT - To

6. e p-iactamase FEHEOEHE

o kD 0.05M U BN (PHT7.0) 10
AFAITEAL, 10,000rpm, 4°C, 20 HEEOL, &
D L% 0.45um © MILLEX 7 4 ~%— HA (5
V#7) THBLTIhEREE LTAV I R 0.5
ml &=bae7 g BR (500 pg/mD) 0.1ml XRIEE
#, 10 SHTREN SRR EbobOR Bl L L
o

7. HREHDORABZIENE

PR X O RIEMEIER O BN B 1k W 1
(MIC) iz BAfLEMEFLFME TWE Lo T
+%&8i#kix Mueller Hinton broth (Difco) 1T 35°C
T—PER L, EEMT LIED KRRTIMEY T h
Zh#&l Mueller Hinton medium (Difco) icfy 100
CFU/ml D% #ML, 35°C, 18 R RHEHE L
Foo MAHEIOVWTIZ, MAKE MIC MIBERNE
Re&oHEcE Ui, A8 A3ERIC GAM broth
(BA) ZAVRIHRET T 35°C, 24 25> 48 Fehilsg
RL, FEFZ Lot FRRFIRELTH Th 8T
GAM agar (H7) iy 10°CFU/ml OB#EXHEE L.
MRERA T 35°C, 18 B T2 FRISEREKIE LI

8. REHEFRENE

JEhD AMPC 3 X0 CEX #E3, ¥E1 L
=57 =) YBEEK (80% =5 7 — LK) 5%
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Fig.1 Changes in viable cells in feces of &

human volunteer after administration of CEX
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A= HV (2 Y#7) THBLICLOLREE Lico
7=YERS Y VLK TR L L. B subtilis
ATCC6633 (RFRERE, L) ¥REBML LI
B 4 2 7 E TR Too REBE 0.1% (VIV) O#
ATEEL - WEEHY BE Omm O REY - v
(=7 o8) CHELELSE, FHCERLELOY
A LI, R=-=F 4 227 I REMFRIUO BE 8
mm (F) LA, HRES L UREY, ERT 4 2
7 IFES LARE R, M ECHE L TR TEERD
B, EorICHERRHICIZ DD 35°C, 18 BRI
REAEFEYUE L, 1 MORKICOE 3HOT ¢
AVERB, ThERIKOY v — vEAVT, 3ED
PHIER@OPIHME L h REEH RD T,
I. R % K &

1. CEX oXEHBcRETVE

1) Case A

SRR O REH (Fig. 1-a)) & #4541 0 9x10°
CFU/g »HH5%3 AT Tx10°CFU/g L¥AL, &
SPitate 12 BT 4x10°CFU/gL EIH L T 22 &I
BOTHZORBEHRT 50 TOERONEIX Fig.
1-b) D&ksh, HETMCE LVWRP LR Lic BBL
Enterobacteriaceae 35 X V¢ Enterococcus T %o B 5H1

12
Days

I <10°CFU/g LB D P  t= Streptococcus &
W GPR »$# 5Bkt 12 Hicth¥h 5x10'CFUJg
IV TX10°CFU/g LM LI=0 » BELELTH
Bo L LETERBSMME 22 Biciz <10° LR5N
DEBIWS L1z

—7%, MEENO R B5A% L E LT 100
CFU/g AM%ZRE—EI#I L (Fig.1-2), L
LEOA%EL Fig.1c) OkLish, Pepococcaceae 3
10°CFU/g » 68541 AT 4x10°CFU/g k@M L.
BERTHRLEOTE BB Ihi, ¥ 1o
(+) Clostridium (28581 10°CFU/g X b AR
<10°CFUfg LBA L., BERTLE G I 10°CFUjg
B Licns, EO%S 22 A Tit <10°CFU/g £ ¥L
SEWPL, BAKECI) ELVWEERNED LR
(Fig.1-c)), C.difficile it Fig.1-a) O kb, BE5%E
1HT 7x10°CFU/g » & 7x10°CFUfg &ML,
5k 12 B % T 10°CFU/g OBBCLHR Lo L
LS 22 B Tik <10°CFU/g L3 Lico & OBICH
T, C.difficile D-1toxin (Fig. 2-2)) i85 A8t
BALUT Th-1c0t, HEM1ET 50nglg L—llk
L, EORIZKEEhisho ko (Fig.2-b))o

2) Case B

BFREBROREY (Fig.3-2)) 118550 10'CFU/g
XHHEEH1ATBX10CFU/g LML, BERTE

lecithinase
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Fig.2 Fecal concentration of C. difficile D-1 toxin and the drug in a human volunteer

after administration of CEX
(na/s) a) Cdifficile D-1 toxin

(48/2) 1) Drug concentration
<15p o] jmm | M <46 4 MM | (o |
-z 1 2 -2 1 3 ) 2
Days Days.

Fig.3 Changes in visble cells in feces of a human volunteer after administration of CEX
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%22 B¥T 2x10°CFU/g LMt L, Fig.3-b) @
&xD, CEX OfSFMHCE LV #imERLIEEL
Tit GPR & Staphylococcus T %, £ 0% 12 BH
Th LOBEBITE TR Lico ¥ 1o MiC Streprococcus
IBERT & Lbic <10°CFU/g X b 10°CFU/g &3
IR %57 Lo #o7E Enterobacteriaceae, GPR, Strep-
tococcus, Yeast like organisms i3 12 Hin > 22 HiC#
WTHE LV EROMIMSBD bhico
KihKEEOREH (Fig.3-2)) & #&Ho 10
CFU/g kb H44%3H T 2x10°CFU/g kB L&

#, Eot 12 BHZBEEHE L. 22 BT 100
CFU/g L ¥ I{ETHA%R L (Fig.3-2))

Fig.3-¢) &b, CEX o5k h M+ 5%
¥E# & LCi% Bifidobacterium, Eubacterium, Pepto-
coccaceae, B.fragilis group 2% H, Wihi 100~10¢
CFU/g BE®D Wpn B bhico £ il lecithinase
(=)Clostridium (3 5RT L &b 12 BEKIX <100
CFU/g LB L1z, C.difficile (Fig.3-2)) ix, H#481
© 2x10°CFU/g #5883 BT <10'CFUfg ¥
TRA L, 22 BE ¥ CTRIEBFUTCH >, Case B
3\ C.difiicile D-1toxin R#FEH 1 6 LT3 HIC
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Fig.4 Fecal concentration of C. difficile D-1 toxin and the drug in a human volunteer

after administration of CEX

(ng/g) @) Cudifficile D-1toxin

(ug/g)

b) Drug concentration
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3) Case C
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» 5x10°CFU/g » 543 BT 2x10°CFU/g &t
L. £0% 22 Biciz 10°CFU/g M icMbT 5o 4
B OE(L DN Fig. 5-b) 0 &35 b, Enterobacteri-
aceae xE 5O 5x107CFU/g X hE5H3HT 2%
10°CFU/g LML, %0t 22 B TROMAE
Enteo %o Enterococcus, Staphylococcus, %5 XU
Yeast like organisms (2551 1 B T—@H0RD R

Licl, To®vThbRENoBEYEN LI, ¥
to Streptococcus 35 XU¥ GPR Q5K THB LIV 12
BHI VHERAER L

MAMBOREY (Fig.5-2)) i3, HEW1IENL3
BEIAG 2x100CFU/g & # 104 CFU/g LM
L. EO%ERHICHRPRE LR Lo

Case C i3V} 5 IRSRHEHR © BfLop%Ez Fig. 5-0)
DEEDT, enwucau BLr B S hico KIC

Bi ium, %5 X 0% F
o221} 10‘~10'CFU/g ,).r, <10*CFU/g & CEX
DOHEFE > THERBEL B AERZRS



VOL. 35 NO. 8

CHEMOTHERAPY P,

Fig.6 Fecal concentration of C. difficile D-1 toxin and the drug in & human volunteer

after administration of CEX
(ng/g) 3) C.difficile D-1toxin

500)
(48/8) 1) Drug eoncentration
13.9
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R i o Wl e W | D 7 T
oo = % 2 1 3 12 2
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Fig.7 Changes in viable cells in feces of a human volunteer after administration of

AMPC
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) Total aerobes, anaerobes b) Aerobes
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B 12 AMPC 0512 X » T 4x105CFU/
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CEX ol L HIBBIAER Lico HICE D B
lecithinase(~) Clostridium 135\ CHE TH 20 ¥
7 lecithinase(+) Clostridium i CEX OR5#TH
<I0'CFU/g kb 12 HEKAFT6x10°CFU/g ic¥
THML, 22 B TRRHEBRU TR Lic

Case C ¥\ vTix C.difficile D-1toxin (245018
HBLTLRE S v - 7ed’, HEh~ CEX pify
581 A AR 13.5 g/ PAESI: (Fig.6)o

2. AMPC ¥R ETHE

g 7B 2x10°CFU/g t—@tk#imL, 12 HR b
HC OB ST 5 22 HEIIZ4x100CFU/g ¥
TRAT B (Fig.7-a))o

Fig.7-b) HREROBLONELR Lz, Bbk
X EByE R Lch Ok GPR THEIT <10'CFU/g
6 AMPC o5 3 BB Tt 4x10°CFU/g iz #itn
L, 12 BETR 4x10°CFU/g It L, 0t 22 HE
xSRI LAk <10°CFU/g L4 T 5, AMPC
DL X > THINT %S D% Enterobacteriaceae k-
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Fig.8 Fecal concentration of C. difficile D-1 toxin and the drug in & humen volunteer

after administration of AMPC
(ng/g) @) Cudifficile D-1toxin
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MBI R L, B5D 3x10°CFU/g 22 L 5-Mth
#% 12 HHK 8x10"CFU/g iw# L, 22 H B &S
MOBHCHPT 50

IR OB OWEI Fig.7-0) D L3 ) Th b,
e B fragilis group RZEFMHETRLAL EBL &k
\vo Bifidobacterium (385510 3x10°CFU/g i b
5£1HBT6x10°CFU/g zoolmT 5%, 3AAT
9x10°CFU/g &¥M L. 12 BT 6x 104 CFU/g &4

L. 20®KEMOMBCS L5, £OMOWIES3
B B Cflh b H#itn L, Lactobacillus 3s X UF Eubacterium
TREOEAI BETH 3. Thbo BRI REHO
<10°CFU/g # 5 12 A B CiREh£h 100 % X 0F 100
CFU/g i ¥ THimT 5o & HIC lecithinase(~) Clost-
ridium Tiz#5 3 B B C <10°CFUfg 225 10°CFUJg
LHmL, 22 BT LOBMICH LB,

Fig.8-a) D&Y, Case D TREHORLHICKE
T C.difficile D-1toxin 2K S h, 51 BEND
MTRAD 22 B2 TORRMEN S 500ng/g iR
Shize Ls L AMPC Rth bbb Shicd >
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Fig.10 Fecal concentration of C.difficile D-1 toxin and the drug in & human volunteer
after administration of AMPC
(ng/g) ) Cdifficile D-1toxin
88" 1) Drug concentration
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<125 H [—I H <1.20 [ o | ] ]
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Fig.11 Changes in viable cells in feces of a human volunteer after administration of
AMPC

—Case F— o Bifidobacterium
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4 / ’ \ -
/ caiiite \\ 4' ‘\‘
<3t eeed N, —
‘é ; 3 12 22 -2 13 12 2‘2
%o CFU/g L&# L, To%ix 22 B B ¥ TECHRED L
2) Case E THREMOBWBITS £5o ZhiITH LT Enterococcus

FREHO RE B2 5 81 © 9x107CFU/g 5
AMPC o581 H T 9x10°CFU/g &ML, £0
# 22 B ¥ CROHIRED LT 8x10°CFU/g KETT
% (Fig.9-a))o

FAMB ORI ONE L Fig.9-b) DLk ) TH 5B,
Enterobacteriaceae vt MO BfLic MG L, B
D 4x10°CFU/g 5 AMPC o 581 HT 9x10°

REFC WD Lo T b b #EMO 9x107CFU/g
5 Bk 3 B HTIX 2X10°CFU/g Ioiotee % O fi
Staphylococcus, Streptococcus, NFR 3 X U* Yeast like
organisms (XM ICA & REILIe, BEOMHKY
BUTH 10/CFU/g LITIES Lico MRKEORE
& (Fig.9-2)) i%, H5HD 9x10°CFU/g ts b5 1
HE T8 WIS b O 0 AMPC Of53HE
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Fig.12 Fecal concentration of C. difficile D-1 toxin and the drug in a human volunteer

after administration of AMPC
(ng/g) ) C.difficile D-1toxin
500}

(48/8) b Drug concentration

s o B e fum] R O e B e W | e
-2 1 3 2 -2 1 3 12 Zz
Days Days
T 9x10MCFU/g &ML, £otk 22 RETiX 10° ¥ 3,

CFU/g ity Lo

Fig.9-c) ICMREMOXR D WE LR LIz, Bfra-
&ilis group REBOBALD 2 # -V LXHE L, 853
BET9x10MCFU/g ¥ TAML, £0% 22 AETIX
# 10°CFUjg LR RPERLR Lico EOMT
i B i i %

MO AR (Fig.11-2)) (2 EMO 9x104
CFU/g X b, #4538 7T 2x10°CFU/g KRP L,
¥irto BWONHIL Fig.11-

©) DLEHTHD, AMPC OREIZX H b MEIK
4 UM Bifidobacterium, Peptococcaceae, 3 XU

LU lecithinase(—) Clostridium o 4 Mix¥ LVWEL
#R L, B5HOf 10'~10°CFU/g mb <10°CFU
g L®51H, 38 & AMPC O 5azBM L, leci-
thinase(—)Clostridium %B & B SR T LIRS
WOBBEEY Lico

Case E o, AMPC ORIk ~»T C.difficile
B BBLRIA T (Fig.9-2)) LinL C.difi-
cile D-1toxin (XEHIB 5D 12 B3 X1 22 H OBk
#28 500ng/g MM X hint (Fig. 10-a)), AMPC 123
D RIS hich - 1o (Fig.10-b))o

3) Case F

FREEOREY (Fig.11-2)) i1, #&HD 8x10°
CFUJg 76 AMPC 0 3 BEIO%S i er <@ L.
22 AT 9%10'CFU/g itfETF T %0

FREBOELOMZEIE Fig.11-b) okxh, &b
W LVEALiL GPR, Streptococcus, i kU° Enterococ-
cus wHhHh B, i GPR (X451 8x 104 CFU/g
531 Bt <10°CFUJg &fch, 3HEICIE 9x107
CFU/g ic@iL, %0 #BY <10°CFU/g @t
%o Streptococcus 5% 1 B T—BECEML, 38
HITEOBBuCL KB, ShHic 22 HAK 10°CFU/g
LLED VA THIINY R, ¥ 7 Enterococcus 18
530 5x10'CFU/g 726 AMPC o#kick b B4
L. 3HE TR 6x10°CFU/g Lich, 12 BATIX 6x
10°CFU/g L#itnT %, Enterobacteriaceae (3 3H| D%
SHCBEICHNL, £ O%ERRNCHEMOBEEICE

+) Clostridium T, Zh6o BWBHZ WY

b EHO K5t <10°CFU/g L REBRLUTE K
3o E0HEAMIIC WKIX BRI 5, Eubacterium i
AMPC OfkicXx b 5x10°CFU/g X h# 10°CFU/g
KRS L, BERTLLLRENT 5,

¥ 7¥iC AMPC D510 X > THM LIz b DI leci-
thinase(— )Clostridium T# %, #5141 <10°CFU/g »
B#5 3 HE Tk 6x109CFU/g gl L, BERTE
& LIZHY <10°CFU/g IZ{ETF3 5o B.fragilis group
&5 1AR—AEIEML, BT L LLRTOR
Bicb B, C.difficile it AMPC ORERTEO 12
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Fig.13 Mean MIC and MIC range of cephalexin and amoxicillin
against intestinal anaerobes from feces
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Fig. 14 Mean MIC and MIC range of cephalexin and amoxicillin
against intestinal aerobes from feces
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EFFECT OF A CEPHEM AND A PENICILLIN ON HUMAN
INTESTINAL BACTERIAL FLORA : COMPARISON
OF CEPHALEXIN AND AMOXICILLIN

Intersu KosavasuV'®, Koicur Trzuxa?, Axemt Kusano®, Yumie Saton®,
Miyuxr Suzuxt®, Ursuxt Ucnino®, Katsun Sucasawal, Kaoru TaxkAHAsHI®,
Minory Nisupa® and Sacuiko Goto®

» Chemotherapy Division, Bios Clinical Research Laboratories
¥ Department of Microbiology, School of Medicine, Toho University

The changes in the intestinal bacterial flora in humans after administration of cephalexin (CEX) or
amoxicillin (AMPC) have not been described in any detail. In this study, CEX or AMPC were given
orally to 3 healthy volunteers each in a daily dose of 250 mg, 3 times « day for 3 days, and changes
in the bacterial flora in the feces, the fecal contents or C.difficile D-1 toxin, of the drug and of -
lactamase activity were examined.

On the whole, anaerobes were more susceptible than aerobes. Bifidobacterium, Eubacterium and
Peptococcaceae decreased in one subject treated with CEX, and markedly so in another. However,
the cell counts returned to normal after the drug was discontinued. C. difficile D-1 toxin was present
in the feces of two of the three volunteers during and after administration of CEX. On the other
hand, all fecal blclerll in one of the volunteers treated with AMPC greatly increased, while Bifido-
bacterium, and lecithi; —) Ci idit decreased markedly in the
other two. C. difficile B 1 toxin was detected in the feces of the latter two volunteers, and excreted
for about 20 days. B-lactamase activity was found in all fecal specimens.




