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Fig.1 Changes of cecal flora after intravenous injection of various antibiotics®
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a) Five mg of PCG, ABPC, SBPC CBPC, CEZ, CER, CET, KM or EM were intravenousiy injected to
mice, twice a day, 5 times in total, respectively. (n=3)

b) For counting anaerobic fusiform bacteria,

smears of cecal homogenate were prepared and stained

by GRAM’s method. Rated as +~+-++4+ if detectable microscopically on preparations.
c) In CEZ treated group, two experiments (Exp. III and Exp. V) were performed because there were

differences among individuals in the Exp. IIL

% Pseudomonas VR I iz, K HHEHEIO
fusiform bacteria OEHITIZF—ETH »7T0

PCG 1:§t#E T3 Enterobacteriaceae ¥ Y 0% Stre-
ptococci DEFRHMEL <L, Lactobacilli DEEH M
WA Lichy, ZoMOEEORBILELOBENADLR
7co ABPC {E4t8ECTIL Enterobacteriaceae DB MNE
LU=, Staphylococci, Streptococci 3 X %
Lactobacilli DEFIIFA Lico SBPC ¥ X vt CBPC
EHHTRLEROELVWEL R bh, LTOEEX—
HWOIFSMERE & Lactobacilli w2 ¥ » THER IR0
B, Fit 4 FHRE T fusiform bacteria (3#H T
RS/ P% iy

CEZ HEgHF Ti358 1 MER (Exp. III) 1235\~ T Stre-
ptococci ¥ X 0% Bacteroidaceae DEHITE L\ MEKZE
NHELIRIDT, 5 2EER (Exp. V) 217k ot #
2ERBE BT, ThHLOBEEIE LW EEENR
bhtco MEBRBEN D, FEUEEROEROE LI
—ELEH@ENAR bRk o, HIEEFOBEK
WAL, &< Bacteroidaceae DEEFIL 2 ElDER &
LXRERITERELWEINAR b h it ¥, fusi-
form bacteria OEFULM, 4> L, Bacteroidaceae DEY
BHELIRA Lc@E G 2E) TR TcEichs
720 CER, CET 10" KM HEHBCIEETELER
WHIERC D DBE DA bh, fusiform bacteria »
BRIRRHA LT ¥ ied otco EMIE 5 2 Tk
Bacteroidaceae (IR TE I o1y, F & HEEEES

X O Lactobacilli DEFTIIFEA E BRI, fusi-
form bacteria DEFITRLRHA Lico 7t ¥, Yeasts
XU Clostridia wLBn GRITE D oo

2. EHRAROHEZEMEHBREROZEL

BIENADOER 4 I8 B BBoE &E% Table 1 12/RL
Too FEABEXNBHTIIERI LENRRBRICH, HiE
BaV L RI#Ew acetic acid A3F 4T 54.4~65.9x10°2
u#moles/mg FE#EL, propionic acid ¥ X O n-butyric
acid 1T =3 £ 4.0~6.6x10"% umoles/mg ¥ XN
17.5~23.4x 1073 umoles/mg ‘T H » oo F 7=, iso-
butyric acid, iso-3s X 0% n-valeric acid 13754 EHH
TEith ot

PCG, ABPC, SBPC 3s X 08 CBPC H:§4EECIT acetic
acid DEENEL < ® 4 L, propionic acid & Xt
n-butyric acid X TE /e ot L L, Thb
D 4 B furfural 23eH X hic,

CEZESIH TR EBAMEEO A LcGbEN A bh
o L AR EBRNA OER M IRITAER I b BEEEHN K
bhico Ticbb, fusiform bacteria AHMEHCE ioh
o7z 2 TG 38\ Tk SBPC SRR S5 1) % HESRHE AR RS S
HMRERTRA L% —v® R L, furfural I IR
oo F DD = ATl acetic acid, propionic acid ¥
X Ot n-butyric acid DBENELL W4 L 4=, CER
X0 CET BT acetic acid 3 X ¢ propionic
acid DPEE M, KM EHBETIX acetic acid, propionic
acid 3 X U' #-butyric acid OBEIRR W 4 L oo



826

CHEMOTHERAPY

NOV. 1978

Table1 Effects of intravenous injection of various antibiotics upon volatile fatty acids and furfural

contents in the cecum of mice®

(%1073« moles/mg of the cecum with their contents)

%\)I?. Groups Acetic acid Propionic acid n-Butyric acid Furfural
Control 65.9+ 6.5 6.6+0.9 20.9+2.0 0
I PCG 29.8+ 5.3 0 0 2.3%0.2
ABPC 35.5+ 5.6 0 0 2.310.1
Control 59.3+ 3.0 6.3+0.6 21.2+5.5 0
I SBPC 20.8+ 3.0 0 0 2.2+0.3
KM 42.4% 3.0 2.8%+0.5 11.3£0.9 0
Control 60.2+ 3.0 5.3+£1.9 23.4+1.9 0
m CBPC 17.8+ 0.1 0 0 1.0£0.1
CEZ 32.7£15.3 1.2£1.0 5.8+6.0 0.6£1.1
Control 54.4+ 5.1 4.0+1.5 17.5+2.4 0
v CER 40.0% 5.7 2.3+0.4 17.8+3.1 0
CET 45.3%+ 4.3 2.3%+0.1 16.9+1.8 0
Control 57.2+ 4.4 6.1£0.5 18.6+4.0 0
v EM 59.2+ 5.7 1.940.3 24.4+6.4 0
CEZ 45.31£13.5 2.6+0.8 9.1+8.1 trace

a) Five mg of PCG, ABPC, SBPC, CBPC, CEZ, CER, CET, KM or EM were intravenously injected to
mice, twice a day, 5 times in total, respectively. All mice were sacrificed at 5 hours after the
last injection. (n=3)
Iso-butyric, iso-valeric and n-valeric acids were not detected in significant amount in each group.

b) Mean+S.D.

EM 7:5{E <13 propionic acid DMK Licss,
n-butyric acid DEEILRLLEIL 2o
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Table 2 Drug concentrations in plasma, liver, bile and various regions of gastrointestinal tract after

intravenous injection of ABPC or CEZ® (ug/g or ml)
ABPC CEZ

1 hr. 2 hr. 3 hr. 5 hr. 1hr. | 2hr ‘ 3 hr | 5 hr

Plasma 6.4 0.6 0.1 <0.1 27.0 2.3 —b) —

Liver 3.9 0.6 0.1 —_ 57.0 1.3 e —

Bile NT® NT NT >100.0 NT NT NT 88.0

Duodenum NT NT NT 0.3 NT NT NT 7.2
Middle small

intestine NT NT NT 0.6 NT NT NT 5.4

Ileum NT NT NT 21.0 NT NT NT 11.4

Cecum R 4.8 9.6 12.0 —_— 1.4 o e

a) Five mg of ABPC or CEZ were intravenously injected to mice,

twice a day, 5 times in total,

respectively. Plasma and tissue samples were obtained from 3 mice at 1~3 hr. and from 7 mice
at 5 hr.; the bile was collected from about 20 mice.

b) ——, not detected
c¢) NT, not tested
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Table 3 Drug concentrations in plasma, liver, bile and various regions of gastrointestinal tract after

intravenous injection of various antibiotics®

(ug/g or ml)

PCG SBPC CBPC CER CET KM EM

Plasma <0.1 —0D — — — 7.0 -
Liver [ R J— R —_ P P
Bile >100.0 >100.0 >100.0 29. 4 7.5 3.6 69.0
Duodenum 9.0 4.5 0.7 1.1 0.3 <0.1 —_—
Middle small

intestine 3.6 4.5 4.1 21.6 2.3 1.3 11.0
Ileum 6.3 28. 8 6.3 21.6 0.8 4.8 9.0
Cecum 1.1 >100.0 >100.0 e —_— 4.8 11. 4

a) Five mg of PCG, SBPC, CBPC, CER, CET, KM or EM were intravenously injected to mice,

twice a day, 5 times in total, respectively. All

mice were sacrificed at 5 hours after the last

injection. Plasma and tissue samples were obtained from 7 mice, the bile was collected from

about 20 mice.
b) ——, not detected
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EFFECTS OF VARIOUS ANTIBIOTICS ON THE BACTERIAL FLORA
AND VOLATILE FATTY ACID COMPOSITION
IN CECAL CONTENTS OF MICE. II

Intravenous Injection

Axiniro Imar and Keiko MorisHiTa
Biological Research Laboratories, Central Research Division,
Takeda Chemical Industries, Ltd.

Five mg of benzylpenicillin (PCG), ampicillin (ABPC), sulbenicillin (SBPC), carbenicillin (CBPC),
cefazolin (CEZ), cephaloridine (CER), cephalothin (CET), kanamycin (KM) or erythromycin (EM)
were intravenously injected to mice, twice a day, five times in total, respectively. All mice were
sacrificed at five hours after the last injection. The microflora and volatile fatty acid composition in
cecal contents were examined by selective culture and gas chromatographic analysis.

(1) The number of Enterobacteriaceae and streptococci in PCG treated mice and the number of
Enterobacteriaceae in ABPC treated mice were markedly increased with a concomitant decrease in
the number of lactobacilli. On the other hand, in SBPC and CBPC treated mice, the number of cul-
turable bacteria was markedly decreased. Fusiform bacteria could not be detected in these four grou-
ps. Acetic, propionic and #n-butyric acids were markedly decreased and furfural was detected in these
four groups.

(2) In CEZ treated mice, there were considerable differences in microflora and fatty acid compo-
sition among individuals : some mice showed patterns very similar to those observed in SBPC treated
mice ; while others showed decreased in the number of culturable cecal bacteria and fusiform bacteria
and in concentration of acetic, propionic and #z-butyric acids. In CER, CET or KM treated mice, the
number of culturable cecal bacteria and fusiform bacteria tended to decrease. There was no consider-
able alteration in the concentration of these volatile fatty acids in comparison with those of the untre-
ated control.

On the other hand, in EM treated mice, Bacteroidaceae was detected and the number of fusiform
bacteria was slightly decreased. The concentration of propionic acid was decreased, but zn-butyric
acid was slightly increased. Furfural was detected only in some of CEZ treated mice.

(3) Changes in the microfiora and volatile fatty acid composition in cecal contents of mice after
intravenous injection of various antibiotics appear to be resulted from the differences in the drug
concentrations of cecal contents and in antibacterial spectrum of these drugs.

(4) From these findings and the results of orally administered experiments(previous experiments),
marked decrease in the number of anaerobic bacteria, especially of lactobacilli and a disapperarance
of fusiform bacteria appear to result in production of furfural.



