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CHEMOTHERAPY

FEB. 1991
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Fig. 1. Time sequence of cefpirome (CPR) administration and fecal collection.
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O---0 Enterobacteriaceac  0—a Staphylococci ao—«a Bacilli

&—® Yeasts

d.i.: drip infusion

Fig. 2. Effects of cefpirome on fecal microflora of volunteer No. 1.

12 Anaerobes Aerobes ri2
11
W 10
-9
— poomap®
-7
+6
F5
-4
' ’ \ ) \\ ! B 3
\ [ \ e [ o)
=24 \ ’ \ \ 9 O L <2
1.0 g x 2/day d.i. 1.0 g x 2/day d.i.
T T T T T T T T T T T T T T
0 2 4 6 12 19 26 2 4 6 12 19 26
Days Days
Total viable count . o—o
Anaerobes: o—a Bacteroidaceae o --@ Eubactena o—a Bifidobactena
®—@ Peptostreptococci 4— Lecithinase-positive 4—--A Lecithinase-negative
-0 Veillonella clostridia clostridia
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d.i.: drip infusion

Fig. 3. Effects of cefpirome on fecal microflora of volunteer No. 2.
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d.i.: drip infusion
Fig. 4. Effects of cefpirome on fecal microflora of volunteer No. 3.
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d.i.: drip infusion

Fig. 5. Effects of cefpirome on fecal microflora of volunteer No. 4.
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129 Anaerobes Aerobes r12
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Anaerobes: 0—a Bacteroidaceae o --@ Eubactena a—a Bifidobactena
®—® Peptostreptococci  #—# Lecithinase-positive 6—--A Lecithinase-negative
0--<0 Veillonella clostndia clostridia
Aerobes: & --a Lactobacilli o - e Enterococci
O --0 Enterobacteriaceae  o—a Staphylococci a—a Bacilli
&—® Yeasts
d.i.: drip infusion
Fig. 6. Effects of cefpirome on fecal microflora of volunteer No. 5.
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&—=@ Yeasts
d.i.: drip infusion

Fig. 7. Effects of cefpirome on fecal microflora of volunteer No. 6.
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Table 1. Intestinal microflora in six volunteers administered cefpirome by drip infusion
. Mean [Log (viable counts/g of feces)] +SD on day*l
Organism
0 2 4 6 12 19 26
Total 10.5+0.2 10.1+0.3 10.2+0.4 10.4+0.4 10.2+0.4 104104 10.5+0.2
Bacteroidaceae 10.3+0.3 10.0+0.3 10.2+0.4 10.3+0.4 10.0+0.5 10.2+0.2 10.1+0.2
Eubacteria 89+1.1 4.7+3.0 5.1%x3.5 7.6%2.8 84%11 8.9+1.0 9.8+0.3
Bifidobacteria 9.6+0.7 4.3+3.6 6.4+34 83+1.0 76+29 9.6+0.5 9.7+0.3
Peptostreptococci 6.7x24 5.7*+2.9 5.7+29 8.7+0.7 64+2.3 6.5+2.3 6.6%2.5
Lactobacilli 42*19 3.0*1.6 3.2*11 4421 4.3+22 55%2.1 4.8+2.1
Enterococci 7415 6.1x1.2 62+1.2 74+23 72+1.2 63%+1.2 64%0.9
Enterobacteriaceae 7.7+£0.7 6.1+1.6 46x1.1 2.9+09 7.5%1.4 7.1x0.7 6.9+0.8
Clostridia (Lec+) 2.7*+1.3 2.8+0.7 2.1+x0.2 s2 23+0.8 2.8+1.3 3.3*19
Clostridia (others) 75%1.1 73+1.1 7.6%1.6 8.3%1.5 8.5+09 8.1x1.1 8.6%0.9
Veillonella 3.8%+1.38 =2 2.2+0.5 3.0+1.2 3.2+16 3.5+2.2 52*1.6
Staphylococci 2.1+0.2 23+04 2.3+0.5 2.6+0.8 2.6+0.5 2.2+0.2 2.6+0.7
Bacilli 49+3.1 4.0%x23 44x14 26+1.2 3.0+23 s2 5.7+3.0
Yeasts 2.9+0.9 3.6+0.8 44+15 42*1.5 3.3x1.0 29+1.1 3.1+x1.2

* Day of study: see time sequence

Lec+:

No. of organisms (Log,o/8)

lecithinase-positive

Aerobes r12

Anaerobes

m10g x 2/dayd1
T

Total viable count :
Anaerobes: 0—a Bacteroidaceae

m103 x 2/dayd1
T T
2 4 6 12 19 26 0 2 4 6 12 19 26
Days Days

o—o0
o---@ Eubactena &—o Bifidobactena

®—® Peptostreptococci  4— Lecithinase-positive  #—--4 Lecithinase-negative

O---0 Veillonella clostridia clostridia
Aerobes: &---a Lactobacilli - -® Enterococci
0O---0 Enterobacteriaceae  0—ao Staphylococci &—a Bacilli

&—® Yeasts

d.i.: drip infusion
Fig. 8. Effects of cefpirome on fecal microflora.
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HOKMIL, R T HMIN L Bifidobacteria b3 1% 36 4%
TH1BBIZHH X, Eubacteria, Veillonella b & ¥
ERTHTAEICIZO EDRBL NV IZE L7, Clos-
tridia( + ) 13X TH7H BRI SN F D% RER
WM PR IR R % Flal 5 725 Clostridia(-) I3 5% €K 1 1%
WIMCEEL, b & DH10085(7.9/g)12 7% 0 IR T 147
AHOIZIZEBEMFELA, BRI EDEY
12F T L 7o Peptostreptococeitd, IR (BRI
SN ho o, A ITFRIABICKRE ML,
FOHIIMBMT ML DT,

W EX # No. 6(Fig. 7) 134 & M N4, Eubacteria, Bifi-
dobacteriaZ2¥¥E W LU LIZE 72, LA L,
Bifidobacteria (3 #X WM TH - TH Iz FE LW
RN % 2% 72, Clostridia(-)I3XFICL D b &L D83/g
MHHI0FDIDT.0/gilBAY L EDKRE OEE % HEFE
L7z #iZClostridia( + )X ZERISIIHMH SN H 5
JAT/ANEE 3 i1 NN P~ /MY T R (I3 G A /SO A
BRELR T #IZIZEubacteriad™ i B THIABII3ITY
EOHEBIZTTEL, TORETOETHB L. TOM
DHBIILEH AKX {, Bifidobacteria, Peptostrepto-
coccil A MM % /R L% 12 TE 572, Clostridia(-)
REEETEHRIBELDMERERL L EOBEHL X
WU EDETHR L7z, Veillonella i3 3% 3R, HIMHIC
Bib S hehorfoh, HKERTHRIBB L WVEBE SIS
S RAR /% A

6Bl Dt (Fig. 8) % 4 5 &, XTI L V) Eubacteria,
Bifidobacteriads & U Veillmella D E L VBV HEBDH LN
B, TROIRENPOATIREMM P TH->THH

M 7o Peptostreptococei b3 4% JE I ] 1 TR
D RBDI AP L E LML EDRBL L TH
EDWBL N THH L7z, Clostridia( + ) I3 fEIZ &
0 ETORAMINE STz, b &3 #ilClostridia
(- )12 RBRIM 17.5/g7 6 8.6/g & S I % s L 7oA
FOREII10M b A2 $I10T £ LT/

3) AfAUPEMRE D AFAMEERE(C CTIOEM AR
ML AMEl eSO THR)DENIIOVTALL,
Y DWERF - B\ T b Enterobacteriaceae MM L, #H%H
¥No. 38 L U5(Fig 4B X U'6) TIzIXEMATHIABIC
b4 572, Enterococcild #i¥&# No. 1(Fig. 2)THim
B AHLD N LA T XTRD E R L 72, [k
Lactobacilli b 22D /3% — A2, BEENo. 384L
U6(Fig. 48 L 7)) Tz, FOMOEKRE Tiisk
L ERLE, RENUED) LLEETHS
StaphylococcitZ 2V Tidid 5 & ) LidWV 2 WV AS, #%
#No. 3(Fig. 4) IO LI/ 6 DD EDBD
WERE TN AGESD S 7z, Bacillill DWW Tidix
LA S BRI E N BB HNo. 3B L U6(Fig 48
LUT)TRIFFICLVEREME KL, FhENRE
BTHTHEBIUVIABIZRHERIZE ST, FDHKIE
BRERTHAIBBICHBUSERE SN D L) IZk 572,

4) Yeast . BB ENo. 2% B {5%(Fig 2, 4,5, 66 %
U BTHRERM P NMEmERL, HFiCH%
#No. 5(Fig. 6)Tid, HESHBIHAHERTIEES
L7,

5) BHEBOKREE  ABRHMMEP, ca0EKREILL
TABEBOBREE Y AL E, REWM P IZEubacteria,

Table 2. Detection frequencies of intestinal microflora in six volunteers administered cefpirome by drip infusion

) Percentage of positive case on day*
Organism

0 2 4 6 12 19 26
Bacteroidaceae 100 100 100 100 100 100 100
Eubacteria 100 50 50 83.3 100 100 100
Bifidobacteria 100 33.3 66.7 100 83.3 100 100
Peptostreptococci 83.3 66.7 66.7 100 83.3 83.3 83.3
Lactobacilli 66.7 50 66.7 66.7 66.7 83.3 83.3
Enterococci 100 100 100 100 100 100 100
Enterobacteriaceae 100 100 100 66.7 100 100 100
Clostridia (Lec+) 50 66.7 16.7 0 16.7 33.3 66.7
Clostridia (others) 100 100 100 100 100 100 100
Veillonella 66.7 0 16.7 50 50 50 100
Staphylococci 33.3 50 66.7 66.7 83.3 50 50
Bacilli 66.7 50 100 50 33.3 0 83.3
Yeasts 50 100 100 83.3 83.3 50 83.3

* Day of study: see time sequence

Lec + : lecithinase-positive
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Bifidobacteria, Peptostreptococci (3 & F L, ¥ i Staphy-
lococci, Yeastid LB L7-o S iz & HERE OO
E—BLTwi, £7, Clostridia(+), Veillonella b i
T L7z & 512, EnterobacteriaceaelZ DWW Th b E, MW
BABBLIZIC 2253, RIUEOI T34 /
FICETHONIAFT ELD o7, THDbLIHKIZES
HEREMIIEA SV W EHTRENT,

6) EXOTZEHIOOOME REKRBLUERBED
FRRZERTHOBMYRA L, RIS E &%
HTH21A HIZIQZWHE LT roe SR AT A0 AR o
HIZOWVTATALE, HEKTHIAE TEEOKER
EMNUTL L ORBOEHIC T TEMLA, Lo LK
#No. 2, 4B X U5(Fig 3. 58 L U6)TId 35121 ~28
MALETHLEBbI,

2. %3t B B D Enterobacteriaceae 3 & U Bacteroidaceae
DCPRET R HLH

CPROMICH%6.25 pg/ml & ) K &V Enterobacteriaceae &
100 pg/ml & ) K & \2Bacteroidaceae DHE B ¥ #IE L 72,
Enterobacteriaceae tx, 6B 2 THRILBRLUT TH 5 72,
Bacteroidaceae DIFE X A THh B L, REMMPIZLBIIC
Kt S 7z (Table 3), FXEMBRIOWERENo. 1 ~58
L U612 B1T % Bacteroidaceae & W I H 12 5 8 5 A H| i
WOEEIR, £hEN593%, 21%, 54%, 2.3%,
79%BLU16% Th 70 N D Bacteroidaceae
WEFIRS 2L ) FOEBIIHERENo. 28 L 6 THE
RTIBIBHIZCEREFNR L EOH20E(21% 25
41.2%)B L UH1045(1.6% H»521.0% ) i3 L 7275,
ZOMDOBBRE TIIELVHEMEIRO SN 57,
DEMIIBERTHTBIEFHSEEEZ LDOHL, 208
BT EDFEIZL E T,

3. C.difficile DRFE & EENHER L

C. difficileld, HBRECLTNThLBE SR H o7,
C. difficile D-1FHFIZDOWT L RAHICEBI L bREB S h
Bhole

4. BEHERIRE

BRI P, 67 DB Y L D ERINL 72 v ho oo # AR
3 AR IR U HITR-F 1R/ 3/ ATV

5. T ORIN:A

KBV, TR OMMARIE, He6r & bk s
NWihhos /o

m * ¥

Sk 2, SRAYS el a i RE LT, Hit7
7O AR ZARTESHBIRHAICPR 25 BN M) L,
WM 4 M & VR P ARG 2 RS E MG L, IEH
WP R MR IR P DB - VLR, Bl T OB
MO [ RRE M, IR i M DR & ST PR AR IE & D
MY DWW L 7ze E 72, ARIEYER B & Ok
SZHHOLBLL B, BRMEABRORNETH HC
difficile DRF & TORMN 4 M, S HICTH%ED
HEHOHEIZOWLT R L7,

HREGIDHNHHOLED) & MW EAREE H5 L,
HRRBRETOEM*ROLIITETIII-E2RL,
T3910.2/gRi % THR L7z. SHIIBNEERKERE T
&% % L BBacteroidaceae i —EDH B FHMFF L2 &
Eil& B,

EWMBEBEATHDE, BEFICEA RIE SN,
Mo 722 DH b 5 F, Bactervidaceae AT DGR K BE D
WEEBHGZOONT, Thbbh, ERIBAREICHL
THODLDERERIZLIEEZOND, 1m& 2 ITHR
MW Ci2, Eubacteria, Bifidobacteria, Peptostreptococci,
Veillonella 5 $IZ &  BAERDED S, #HEEIC
Lo TIRHERERDBINH - 7258, HEHMDTH -
THHES 3 HBIIMERICEL 2 B8 ED
HN7:(Fig. 8 )o 2 & IXCPRIlME B Hl O M N AR ge
SN, FERICEEL NV TOESRRESHEE NS,
RIS L, BacteroidaceaeH—EDHE IR % HF L 7-FH
ELT, CORBOCPRMEEATRELUR L W FEHELT
WioZEATRENT, LAL, HEMEGTH - THE
HRELEEOMMAEETIEZ L, 1HTI9%H»5
29.3% & 4 ESDMMER L2 DARTH o700 EHITH

Table 3. Proportion of cefpirome-resistant Bacteroidaceae in fecal flora of healthy adult volunteers

Day of study
Volunteer

0 2 4 6 12 19 26
No. 1 59.3* 100.0 35.8 81.8 35.9 50.0 57.1
No. 2 2.1 5.1 3.3 41.2 30.0 1.5 2.6
No. 3 5.4 0.5 3.5 1.8 15.5 5.7 4.0
No. 4 2.3 4.4 5.8 5.6 19.8 14 6.2
No. 5 7.9 4.2 29.3 4.5 32.8 18.8 18.2
No. 6 1.6 7.6 2.1 21.0 8.3 8.9 5.6

* Percent of cefpirome-resistant Bacteroidaceae in total Bacteroidaceae
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ERTHIBBIZBVTL 2B THMARDOENDEDH
Thbh, 1BEALDBETMER RO EY TIE%
Mo7(Table3)o T4 bbH, HEMMPTH-TH
CPR 100 pg/mITHIHI SN2 WA % CRIBE R TV 22
&M 6, &H|ixBacteroidaceaelZ3t LTI, & F h #hEA*
T L DTRHEVWIEEZLND,

Clostridia(- ) i3 (- & b NN % 7R L 7 BRE 75
ELBOLNID, BB R E L TIERBE SN
TV AC. difficile i3 2B & b ST, TRMAI
HEOEW SN L oo HAPERIRETIX, Enterobac
teriaceae H X I & ) WAERIZHBARB E Nz h o7
b TEM L, LAL, Eiinioszbd
B2BDATHY, ThOHERTIHKLT, FeDK
FTHHELTVDF /O KL AR L TV,
& 6 IZEnterococci, Lactobacilli 3 & UBacillilZ & #4 L
7oBIAERD & N Fce M YeastiZ 31T 252 M %
MLz ENEDLNT,

CNOENEEOLE &, REHIEFIBE L ORI,

F 4 DA L2 $R S L 7-cefoperazone”, cefotetan® & i3 R
HAEBERLL, TLbbREUBERADE 7 x LHIC
L0 h6Y, BEREEOE®RIIZEIIEVL ALK
Bahole, Thid, FEDEEP IR SN LA o7
JEILEBEBbND, FEICL2EEOEIL L HBRE
TLILATALEERMBERBOLHIIRLNIZLALE
BYD 7%\ BlR>, Bacteridaceae ¥ B { B DHBETKRE R
EBHERLIZODLHY, £ 72 2RFHI L ALR
LEGEICLVEEARL DL LD ORI, Yeast
DEMAZOONETEL L7 2 LRIER OB LR
bhd, THIZHEEEN.. 5(Fig. 6)ICR 6N/ L)1,

RENHEBREAFOLH NS KEVIIEERIIRANSL C
ENTRENTVE, EROELEDISORREY AL &L HER
BILL TR AN, REBAAFELELABITL T
ARPIABICE A VRELRTHRI4EBIZBV THEE
BEAEDHON, LT, RELKTH2188121312
IR EROKBIZOIFE LA LN 5,

FHNIL, in vito DA NRBOGERTIX, 77 LBH%
BB LURHOHEMBEDOAL ST 75 LEHEDOEEAY
HWEICHLTHERI BN b2 LA ONT B
A, FH ek MIEFIEIEA LBROBNEEOLEH
A ENZO LN, KENISEHER I RE Sh %
Dol b FRECL VEBREFOERI K&
CEBITHLD, FEALEBYRELVLDHIFELEL
720 E7:, BREHMBTH > THEOHRBICIIELK DY

MASELD S, WHL NV TORLIBIE T TET b
BAZ O, LA LCPROG BBAFOET « LRE
H L D & BBEIORAILBI A SV E VR S
3o 372, invitroTF LM TE % 47 L 72 Staphy-
lococci Iz BRIBEDMME B> 7- - Li13EB SN AMET
brHH, 861, RENIEMIBEBEIN LWL,
EnterobacteniaceaehIH 4 L1- B EMH T DEZDHOLNT,
HEA W o - HBRET L ZORMN BN NG, B
PR ORI L ABEISRIEICH LT, 2
NHBIIMPHETELZVWE)IIEDNS, TTEHEREL
T, ERKOREB LU THEIZOOLN 5727,
Yeast DI B L U, MtEB L FEBRZIEEDHML L
BEICLTHF BRI LEL B DN A,
X [
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EFFECT OF CEFPIROME, A NEW CEPHALOSPORIN DERIVATIVE, ON HUMAN
INTESTINAL MICROFLORA

Yostio INacaki, Tosiio Cuipa® and Rintaro Nakaya®*
Department of Microbiology, School of Medicine, Tokyo Medical and Dental University
1-5-45 Yushima, Bunkyo-ku, Tokyo 113, Japan
* Present Address, School of Allied Health Sciences, Tokyo Medical and Dental University
** Present Address, Department of Food and Nutrition, School of Home Economics, Japan Women's University

A new cephalosporin derivative antibacterial agent, cefpirome (CPR), was administered parenterally by drip infusion to six
healthy adult male volunteers for five days, and changes in fecal microflora and their correlation to fecal drug concentration
were investigated.

1. The total viable count remained constant. This was due to the fact that there were no changes in the total Bacteroidaceae,
which are the dominant organism in human fecal flora.

2. Eubacteria were eliminated and bifidobacteria, Enterobacteniaceae, and Veillonella were decreased drastically in almost

all the volunteers.

3. Lecithinase-negative clostridia increased in some volunteers. Neither Clostridium difficile nor its toxin D-1 was
detected in the fecal specimens of any of the volunteers.

4. No CPR was detected in the feces.

5. No diarrhoea or other side-effects were recognized in any of the volunteers.



