VOL. 33 S-6

CHEMOTHERAPY

169

Cefixime (CFIX) ORBERADBEAMEE T 228

RO IR E & F - fEFRER
EIHK - LE—E
R R R R E R BRI

BT
ERER A EBEHE

2 B O EFEE 5 B Cefixime (CFIX) 0200mg % 1H 2 [H, 14EMERL TROKRSL,
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BBEEREERY 7 ABY - BYEBCERBE=HRL 7 = 4
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{Table 1),

2. EREH

BERERD SRR B TAE I N FREO v 7
7oA KD v &, CFIX100mg (f1ffi) » 7 v
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3. BREEB L UREHE

% & B % 2 CFIX 200mg (100mg # & v, 2 &)
#1H2E (FAi8ERES X U4 % 8 KE) 140 Mk
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Table 1 List of healthy volunteers

Subject Weight
No. Name Age Sex (ke)
1 T.F. 43 Male 53.0
2 S.K. 28 Male 54.3
3 K.W. 47 Male 57.8
4 T.K. 39 Male 52.4
5 K.N. 31 Male 52.4
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HEEPHIMEDEBRICAN, 740 A FOKTH
SREEMRF L, 3B, B g2 LFOARKY ©
THAFRL, 21 #h0.0lml % Table 3, 41ZRL
FIEBIR B & ERER TR B L, FRMEE R
37°C, 24~48B% (8, # 5 1 & 13 Anaerobic chamber
(N3, CO,, H,=80:10:10) (ZT37C, 48~96KFfH
EEL o, BEEE, BionBREOER T LKL,
BROEOREKN L EEZRRET 5 7:0ICHH LT,
WMEOREL Table 2 IR L 7B s (B5H1, 5%
5HE, #5KRTHE1IHRV2IHE) CHBLLEI
DLTOAITR - 2, RERIHE R, SEELFESE
K, #R7O% 7574 =12k BIEMHEOSTER &
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5. ERIRSZHERIE %
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6. B-Lactamase iEM#IE /i
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E L, BFEAEZ1/15MY) v BEER TEEFRL,
# D10yl % FR18419, 0.5mg/ml #:& L 7z o 42 A K
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ﬁ‘& 12,13)
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13 C.difficile DIEER > & FH L 72 F % Toxoid 1k
LTKRREREL, ZOMBFEME R 1gGC HE 7243
F (ab) 2 4@ & L 0.2~0.9um O polystyrene latex
particle (= coat L7z & D &2 B 72, #ERKEHT0.1IM
Tris-HCl & (pH8.0) #HFmz, L<EBE&LL
D5, 10,0006 303 (4°C) L, ZDLEESu &
latex EE25ul # A 74 F ETRAL, 15UNDEE
2(+H), 29LUROEBREE(+), 2LRICEREL &
WiEEE (—) ERIRHE L,

C.difficile IIF DI FEF X, C.difficile HF D
MRERIC L > TR L7z, MFEZEKE%0.1M Tris-HCl
EEH (pH8.0) T2 fEHFRETHERL, 201004l
& C. difficile DREEW D100 AT & % EFI L 37°CT 309
MIE L7z, BEWS0ul & latex AZE25ul # 2 74 F
ETERAIL, 28URCEESE L2 REARER S
Ko, 2OHMER 4 K. (—), 4:(+), 16:
(H), 32: () Rl

8. CFIX BEOHIEHk

HEPCFIXBER, E2HE2, 5, 10HLEEL
TEHBLUTHEZEFNL, L {ERERZO—L2
—20°CTHIE £ THERFEL, Bldxy /—V %22
THREY A= PL, BLSHEE (5,000G, 157fH) %ot
BEHWTE. coli ATCC39188%4BEH & T % mi-
crobioassay (2 C CFIX O#EEELHIE L1, BE
i3 CFIX & (lot No.100125G) #x% / — LKA
(=g /—n=7k;2:1) THERLTUERL, &
FEZ & B HERFIIMNL 5ug/g THo 12,

Table 2 Experimental schedule of CFIX administration and sampling of fecal specimens

Day of study

0 2 5 10 1 7 14 21 28
Before J During medication *' After
% % e %

Microflora in feces

¥ w ¥ w w

w w w w

Clostridium difficile and their toxins in feces

¥ w wow

pAS

CFIX concentration in feces

x4 w w

A -Lactamase activity of feces

* 1. All volunteers received CFIX, 200mg twice daily, for 14 days.

*2. Yr; Sampling
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Table 3 Procedure for the isolation of aerobic bacteria from fecal flora
Medium Dilutions of feces *! Incubation period Selection
(Days)
PEA blood agar 107 102 10 10° 2 Gram positive cocci
No. 110 Egg york agar 07 102 10* 10° 2 Staphylococcus
SF agar 107 102 10* 10 2 Streptococcus
DHL agar 107 10% 1% 10° 2 Enterobacteriaceae
NAC agar 107 102 10 10° 2 Pseudomonas
Candida GE agar 107 102 10* 10° 2 Candida
GAM agar 10* 10% 10* 10° 2 Non-selective

*1. 0.01ml of each dilution was plated on each medium used.

Table 4 Procedure for the isolation of anaerobic bacteria from fecal flora

Incubation period

Medium Dilutions of feces *' Selection
(Days)

Vancomycin modified FM agar 107 10° 10° 107 4 Fusobacterium
Gentatmich ¥ ancomycin 100 10° 10% 107 4 T
Bacteroides bile esculin agar 107 100 10° 107 4 B. fragilis group
Gentamicin-Vancomycin iy o ; :
Brucella laked blood agar 107 107 100 107 7 T
Rifampicin Brucella blood agar 107 10° 10° 107 4 gﬁ’ggggxﬂ
Kanamycin CW Egg york agar 107 10° 10° 107 4 Clostridium
CW Egg york agar 107 102 10* 10° 4 Clostridium
CCFA agar 107 10° 10° 107 2 C. difficile
Bifidobacterium agar 107 10°* 10° 107 4 Bifidobacterium
Lactobacillus selective medium 107 10° 10° 107 4 Lactobacillus
PMS agar 107 10® 10° 107 4 Peptococcaceae
Vapcomycin-Oleandomycin 100 100 105 107 4 Veillonella
Veillonella agar
GAM agar 107 10% 10° 107 4 Non-selective

x1. 0.0lml of each dilution was plated on each medium used.

5 £

1. #EHEECHT %
1) HEHK

BIRDEBER 7Y 2 — L icfEw, BRRSHTSB LU
CFIX#5%85HH, #5#THRE1HB L V2ABHD
FEHZ 0T, ZhEhBEEERAIEL (Fig. 1),
56 1 fI% k& CFIX 0512 & > TRERHOH

SR SN, LR H107 /g L EOEBUIERRF
Lize $T-BEEOBRYBAS N 46F 2 Flid, A
DR TEE1HE, o 2flb21BECERRRS
Fiok¥ECEE LT, CFIX &5 2REEROR
P, BENEBOBRIICLE VD THoT2, 2 RERR
MEESEHICRY L 3BT, &5 5HETI0
B/g UFIHA Lizhs, ZhoERTRIFRMEREH Y
ML, BEROBD 2T T A EESED s,
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Fig. 1 Effect of orally administered CFIX on fecal flora
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Fig. 2 - a) Effect of orally administered CFIX on
aerobic organisms of fecal flora in a
healthy volunteer

Subject No. 1

Fig.2 - b) Effect of orally administered CFIX on
aerobic organisms of fecal flora in a
healthy volunteer

Subject No. 2

Log Viable Cells/g

Log Viable Cells, Durin Durin;

\gWet Feceéz o 5!gh day| 1Istday | 2lstda - et Feces|  Before Sgl day y
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E.coli o E.colt [ ]
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Streptococcus Spp. 53 Streptococcus spp.

S.aureus i S.aureus

S.epidermidis S.epidermidis ]

Staphylococcus spp- Staphylococcus spp.

Bacillus spp. Bacillus spp. :] 3

C.albicans C.albicans

Candida spp. Candida spp. 7]

Fig. 2 - ¢) Effect of orally administered CFIX on
aerobic organisms of fecal flora in a
healthy volunteer

Subject No. 3

Fig. 2 - d) Effect of orally administered CFIX on
aerobic organisms of fecal flora in a
healthy volunteer

Subject No. 4

Log Viable Cells/g] During After Tog Viable Cells/g During After
et Feces| Before athday| 1st day 21st day ) Wet Feces| Before 5th day 1st day 21st day

Aerobic Organism 46 8 |46 8] 468 4 68 Aerobic Organisim 4 6 8 | 46 81468 | 468
E.coli RBR2Re8 = E.colt %

K.pneumoniae K. pneumoniae D
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E. faecalis E. faecalis

E_faecium E_faecium

E .avium E.avium
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Staphylococcus Spp. B Slaghylocom«s Spp.

Bacillus spp. [ ] B 3 R | Bacillus spp
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T, B#EKTH1HEICI°C.F.U. /gl Rt ashr:
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Clostridium (1)), Gram-positive cocci (1) 7%
EBHote, HITHRGHNCIFI°C.F.U. /g EFEL
THY, BERTH | HETRRES s Bl
LT, F.mortiferum (1)), F.varium (2 ),
Other  Fusobacterium (1 1), Other Eubacterium
(2 Bl), B.adolescentis (1 ), B.longum (1
Bl),Other  Bifidobacterium (2 ), Propionibacter-

ium (1 Bl), C.innocuum (3 @), C.ramosum

(2 1), C.clostridiiforme (3 ), Other Clos-
tridium (18)) 3% -1,

2, WEDPEFBE, p-lactamaseiE B & O

Bacteroides D E#

HEBEOHEFE DD CFIX @, B-lactamase FEM
1 £ U Bacteroides DEH % Fig. 4 c—# L TR L7,
No.liz¥5 5 HEH T1,220ug/g, 5K TH1BEHT
1,670ug/g O CFIX i & i, ZOFOHEFE T 8-
lactamase W& M IS LB B 2 o 72 (FHREH: 5),
Bacteroides |& O B #1315 % - —@H 82 (10°C.
F.U./g ki) U728, BE&TH, o cEELR,
No.2 T, Nol& RV #EFHTIZEFIREShA D
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Fig. 2 - e) Effect of orally administered CFIX on
aerobic organisms of fecal flora in a
healthy volunteer

Subject No. 5

Fig. 3 - a) Effect of orally administered CFIX on
anaerobic organisms of fecal flora in a
healthy volunteer

Subject No. 1
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Fig. 3 - b) Effect of orally administered CFIX on
anaerobic organisms of fecal flora in a
healthy volunteer
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Fig. 3 - c) Effect of orally administered CFIX on
anaerobic organisms of fecal flora in a
healthy volunteer
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>t2e OFID B-lactamase iEHE S No. 2k FIKEET
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Fig.3 - d) Effect of orally administered CFIX on
anaerobic organisms of fecal flora in a
healthy volunteer
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Fig. 3 - e) Effect of orally administered CFIX on
anaerobic organisms of fecal flora in a
healthy volunteer

Subject No. 5

Log Viable Cells/g
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Fig 4 Fecal concentration of CFIX and total g -lactamase activity of feces
Medication During ' After
Before
Subject No. 5th day 1st day 21st day
Drug concent.*! — 1,220 1,670 e
*3

8 -Lactamase *? X5 (9.0) [ x5 (<5) [ x5 (7.0) | x5 (8.0)
Drug concent. — <0.37 <0.40 —_—
B -Lactamase X125 (9.0) | x125 @7 x125 ] 0.7 xI125 ] (10
Drug concent. —_— 444 <0.43 —
B -Lactamase X5 (8.7) | X5 (6.0) | X25 (9.0) [ X25 (9.7)
Drug concent. — <0.70 <0.59 e
S -Lactamase X 25 (9.0) | x25 (6.7) | X25 (8.7) | X25 9.0)
Drug concent. — 943 <1.00 —_—
B -Lactamase x5 (9.7) | X5 (<3) | X5 (8.0) | X5 9.7)

*1.
*2.

cephalosporin in 15 minutes.

*3.

*4. Not done

Hot:e No5OBEEIR, NoltBEUDOEHEZRL
720 UEDERENSBEO R EBD, 5HOEREDE
EH D B-lactamase EM I EEENK & {, EEHE
KB 8 & U Bacteroides DB & DRI P L HERM A

Do,

CFIX levels : micrograms per gram of wet feces.
8 -Lactamase activity of feces : maximum dilution of feces caused visible hydrolysis of chromogenic

Counts of Bacteroides spp. : log C.F.U. per gram of wet feces.

3.

Clostridium difficile D&

CFIX DEFETEHBE & £FE 2 5 D C.difficile D}
B & U Lactobacilli, E.faecalis DEEDEAL% Fig.
5a)~e)itR L1, #FEF CFIX EBECREL
72 No.1B&XU5 1, ERMAMPLIHORKRTY,
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Fig.5-a) Fig.5-b)
@ )
2 = 2 =
Subject No.1 =4 () j 2
% — 17mg/g zE ) S_ulzjec___tNo.Z Toxigenic C.difficile g
S8 12my g < 8 :
@ .emg/g o ~ 5]
= & £ £
R &:<3 Cdiffite) | E 2 4 le
S (A:<3 Cdifficile) | " 8 (A:<3 C.difficile) )
o) A N a N . 4 £ = RS s a ’ a a
3 I (Y o 3 T i T R
- . 7 -11 5 14 7
Before During | After Before During 10 | After
Tox'in e —— - + - - Toxin —— - ~ + - - - _
Antitoxin—— - - Antitoxin—— -
— v v v v |
Q" = v v v v
= B =
& Lactobacillus =
% O E. faecalis = ‘
2 8 2 B3 : Lactobacillus
Z (A:Not tested) @ O: E. faecalis  (A:Not tested)
[=1
3 3
Fig.5-¢) Fig.5-d)
™ )
N ~
g S g Subject No. 4 3
Subject No.3 "8 ubject No. &
® . bR B - Toxigenic Cdifficile 12 & ¥ N O: Nontoxigenic C.difficile 12 £
s O g 2o g
E (A: <3 Cdifficile |, & £ 1 &
S S 4 .E
= Z = ! (&:<3 Caiffcil) | 5
3 E 3 [ls s, s PR S Y-
11 10 141 14 21 28
Before Before 11 1 uring_ | ! After
Toxin Toxin - - - ~ — ~— = - -
Antitoxin ++ # Antitoxin + — - -
—_ v v v v v v
X &
5 @ Lactobacillus B A @ Lactobacillus
x O :E. faecalis % ) [0 :E. faecalis
M (A Not tested) = (A:Not tested)
5 g
3 S
8 3

C.difficile iz B (10°C.F.U./gLAF) s hk -
7o L L No. 1058, BEETHRIABBICEFEDI
BEELIBRE SN, Chi, ZOBETC.dificile H
BEBRAUTCHEEL TV I R2TRBLTYL S,

No.1B L 15 TIE 551z, Lactobacillus i3 —&M 2
B L, W E. faecalis ¥ ¥EhEM %7 L7z, No. 2
BEU3, CdfficlogtiflTd s, No.2 T
13, BREETEHC10°)C.F.U./g D C.difficile B H
ih, ZOROEFEPICEFRLRIEINL, No.3Tik
#5108 Bz #FEDER DK L FTL T C. difficile
H10‘C.F.U. /gl s h &SR THU4EEE TOTL
fo ZOB, EFEHCHERLRESI, RERTHR

LB BB 1 C. difficile 8 X UBRIIRE S ha
Sle BBEZOWTI, C.difficileBZBFICHT 2%
EorRE ST, BRRS®RC, ToRkfs LRL
tzo  Lactobacillus & E . faecalis D EF|& S5 HOEH D
Zitit, No.2 &3 rid®%0, No.2 TR Lacto-
bacillus D& & E . faecalis DY H A S5, No.
3 TWIC Lactobacillus W87V L, E.faecalis (330
L7z B5HI» S T Tz C.difficile B & 1ufz No.
4 T, BE5FI10°C.F.U. /g FEEL T BEREE
B RSRTERIC VRIS, C.dificile DR
HoERCEFEL L, TS5 Blik e bIicEBIERT,
THRIORIERZED SN T2,
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Fig.5-£) LiREDEHE, $HkzE, CFIXDMIC % il E
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Fig. 6 Effect of CFIX treatment on the drug susceptibility of some bacteria isolated from fecal specimens
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THE EFFECT OF CEFIXIME ON BACTERIAL FLORA IN
THE INTESTINAL TRACTS OF HEALTHY MALE VOLUNTEERS

KAKUYO SAwA, Toyoko KoBAyAsHI, HIDEKI KOUNO,
KuNiTtoMo WATANABE and KAZUE UENO

Institute of Anaerobic Bacteriology, Gifu University, School of Medicine

MITSUYOSHI NAKASHIMA
Department of Pharmacology, Hamamatsu University, School of Medicine

We investigated the effect of cefixime (CFIX) on bacterial flora in the intestinal tracts of 5 healthy male
volunteers given the drug in oral doses of 200mg twice a day for 14 consecutive days. S-Lactamase activity
against the drug in the feces differed by volunteer. In volunteers with low g-lactamase activity, the drug was
detected in high concentrations in the feces and changes in the bacterial flora were marked. Various kinds of
anaerobic bacteria decreased and Enterococcus faecalis and Enterococcus faecium increased, however these changes
returned to normal soon after the end of the dosing period. In volunteers with high g-lactamase activity, no CFIX
was detected in the feces and the effect of the drug on the bacterial flora was slight. No diarrhea occurred in any
of the 5 volunteers given the drug orally. However, comparatively small numbers of Clostridium difficile and its
toxin were detected in 2 volunteers during and at the end of the dosing period. Antibody against Clostridium
difficile toxin was detected in the sera of these volunteers and non-toxin-producing-Clostridium difficile was
already present in the fece of another volunteer. There were no changes in susceptibility of main bacterial species
such as Bacteroides and E.coli isolated from the feces of 5 volunteers before and at the end of the dosing period.



