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DRUG SENSITIVITY OF SHIGELLAE

ISOLATED FROM PATIENTS IN 1953

AND THE COMBINED ACTION OF

UREA WITH SULFATHIAZOLE TO
SHIGELLAE

YuTAKA KOBAYASHI, YOSHIAKI MOTOMURA,

MATSUYO TAKAYA, YOSHITAKA KANEKO,
& YOSHIO KOBAYASHI

Department of Pediatrics, Faculty of Medicine,
' Kyoto University
(Director : Prof. H. NAGAI)

The authors determined the in vitro sensitivity

.

of Shigellae isolated from patients of Kyoto Uni-
versity Hospital in 1953 to chlortetracycline (au-
reomycin), chloramphenicol, oxytetracycline (ter-
ramycin), streptomycin, and sulfathiazole by means
of tube dilution method, and studiéd on the com-
bined action between sulfathiazole and urea to
Shigellae, in vitro. The 1esults were summarized
as follows :

_On the sensitivity of Shigellae to antibiotics, of
49 strains, each strain to chlortetracycline and
chloramphenicol and 3 strains to streptomycin were
about 8 times resistant than the standard strain.
Of 45. strains, 21 were sensitive to sulfathiazole,
and most of these were identified with Sh. sonnei.

A simple method for determining whether sen-
sitive or resistant to sulfathiazole -was studied.
The method, determining by growth or no growth
on the BTB-lactose-agar plate containing sulfathia-
zole 100 mg/dl, showed the good correlation with
the results in the synthetic medium. The poten-
tiating effect was found between sulfathiazole and
urea to the bacterjostatic rate by means of the
tube dilution method. This effect was marked when
2.5 or 524 of urea was added. To the resistant
strain, also, this effect was found, but the sensi-
tivity of these resistant strains was not less than
10 mg/dl in the synthetic medium employing casa-
mino acid. Although the potentiating effect was
found between sulfathiazole and urea, the repres-
sion of the development of sulfathiazole-resistance
by urea was not observed.

STUDIES ON THE GROWTH MECH-
ANISM OF CANDIDA ALBICANS, 1

Hipeo O1x1

Osaka Municipal Medical College, Momo-
yama Hospital, Pediatric Clinic
(Director : Dr. TETSUJ1I KINOSHITA, M.D.)

1. Oral administration of Candida albicans had
no unfavorable effect on the health of experiment-
al volunteers. Candida albicans was detected in
the feces soon after the administration but quickly
decreased in number thereafter.

2. Following the administration of chloramphen-
icol (chloromycetin), C. albicans increased rapidly
as the population of E. coli decreased among the
intestinal flora.

3. The proliferation of C. albicans within the
intestinal tract was accelerated not only by the
oral administration of chloramphenicol but also by
the administration of sulfathiazole.



186 CHEMOTHERAPY

SEPT., 1954%

4. C. albicans and E. coli does not impair -the
growth of each other in any appreciable degree.

5. The culture filtrate of E. coli seems to have
no harmful effect on the growth of C. albicans.

6. Candida albicans cannot grow in the pure
glucose solution,

7. The minimum concentration of simple peptone
solution capable of sustaining growth of C. albicans
with an inoculum of 0.0001 mg was found to be
1.0 mg/cc.

8. When 2.5 mg/cc of glucose was added to the
peptone solution, the growth of C. albicans was
seen even when the peptone was reduced to 1—10 of
the original concentration.

9. Growth of C. albicans was detected even at
such low glucose concentration as 1.0 mcg/cc, and
the cell yield increased with the elevation of glucose
concentration. With 2.5mg/cc of glucose, a cell
yield 10 times that of the control with no glucose
was obtained by 40 hours culture,

10. When a small inoculum of C. albicans and
E. coli was cultured together, there was no sign
of growth of C. albicans after 48 hours.

11. When a larger inoculum of C. albicans was
cultured with E. coli, the growth of C. albicans
was not observed even after 48 hours in 1.0 mcg/

cc of glucose, however, in excess amount of glucose”

(20 mg/cc), the growth of C. albicans was 15 times
as greater as compared with 1.0 mcg/cc of glucose.
This seems to indicate that C. albicans had utilized
the surplus g lucose with E. coli had failed to
break down.

From the foregoing experimental results, the
explosive proliferation of C. albicans within the
intestinal tract following the oral administration
of antibiotics may be considered to be due to the
utilization by C. albicans of the small amount of
glucose accumulating in the intestines in consequence
of the decrease in the population of E. coli which
otherwise would have used up the glucose.

STUDIES ON THE GROWTH MECH-
ANISM OF CANDIDA ALBICANS, II
HIDEO OIKI

Osaka Municipal Medical College, Momo-
yama Municipal Hospital, Pediatrics Clinic
(Chief : Dr. TETSUJI KINOSHITA, M. D.)

1. The growth of Candida albicans was mnot in-
fluenced by pH changes within the limits of phy-
siological variation occurable within the intestinal
.canal.

2. The metabolic products (in the culture filtrate)
of B. coli was found to inhibit the growth of
Candida albicans to some extent.

3. The growth of Candida albicans was some-

——irh

what promoted by chloramphenicol, chlortetracyes
line and oxytetracycline, but not by other antibio-
tics and sulfathiazole. ‘

4, The growth mechanism.of Candida albicans.
within the intestinal canal during the administra-
tion of antibiotics may therefore be presumed as
follows ;— (a) The antibiotics inhibit the growth
of B. coli. (b) Consequently, the metabolic product
of B. coli which tend to inhibit the growth of
Candida albicans decreases and nitrogenic and
energy source (glucose) which otherwise would
have been utilized by B. coli accumulate within
the intestinal canal. (c) Devoid of the .inhibitory
substance produced by B. coli, Candida albicans
proliferate explosively by utilizing the surplus ni-
trogenic and energy producing sources left over by
B. coli.

THE MECHANISM OF ACTION OF
HOMOSULFAMINE (MARFANIL)
MICHIO TSUKAMURA

The Obuso National Sanatorium, Obu, Chita,
Aichi, Japan.

Action of homosulfamine (aminomethylphenylsul‘-_;g
fornamide-HCI) on isolated enzyme systems was
tested.,

Flavoproteins, l-amino acid oxidase and DPN-
linked cytochrome C reductase were extracted from
washed cells of Mpycobacterium tubevculosis var,
avium according to USAMI, ef al. (Symp. on En-
zyme Chem. (Japan), 8: 82, 1953) and MAHLER,’
et al. (J. Biol. Chem., 199 : 585, 1952), and action of
homosulfamine (aminomethylphenylsulfonamide-
HCI) on l-amino acid oxidase and the diaphorase.
activity was tested in systems using neotetrazolium
chloride (NTC) as the hydrogen acceptor. Homox
sulfamine inhibited significantly the action of l-\
amino acid oxidase and the diaphorase activity.How«
ever, hydrogen transfer from reduced diphosphol
pyridine nucleotide (reduced DPN) to flavoprotein
occurred in the presence of homosulfamine, when'
the amount of decrease of reduced DPN in the
presence of flavoprotein was measured in the pres-
ence or absence of homosulfamine by photoelectrie/‘
spectrophotometer at wave length 340 mp. It is,
therefore, believed that homosulfamine does not
inhibit the hydrogen transfer from reduced DPN,
to flavoprotein but a process of reoxidation of
reduced flavoprotein, and this is the mechanism
of inhibition of reduction of NTC in the system
consisting of reduced DPN, flavoprotein, and NTC:
It is, therefore, suggested that homosulfamine in-
hibits function of an unknown factor betweeti
flavoprotein and cytochrome systems which would
catalyze the oxidation of reduced flavoprotein,
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ON THE ANTITUBERCULOUS ACTION
OF HOMOSULFAMINE (MARFANIL) '

MICHIO TSUKAMURA & MASASHI HASHIMOTO

The Obuso National Sanatorium, Obu, Chita,
Aichi, Japan
’ The antituberculous action of homosulfamine
(Marfanil, "aminomethylphénylsulfoneamide-HCl)
on the Jucho strain of Mycobacterium tuberculosis
var. avium (M. avium) was tested and the following
results were obtained.

The oxygen uptake measured by conventional
WARBURG method and the reduction of neotetra-
zolium chloride and picric acid by living whole
cells of M. avium were inhibited by homosu}famine,
It was, therefore, suggested that respiratory en-
zymes, that is, dehydrogenase~flavoprotein-(-factor
X) of the cells were inhibited by homosulfamine,
because these dyes were recognized as hydrogen
aceptors from flavoprotein.

The oxygen uptake and the reduction of the dyes
by the living cells were inhibited by the drug at
higher concentrations than encountered in the in
vitro assay. However, the amount of cells used
in the experiments was great. Thus, effect of the
amount of cells on the reduction of the dyes was
tested, and it was observed that the smaller the
amount of cells the larger the rate of inhibition. It
was, therefore, suggested that in wvitro inhibition
of growth, whi ch was observed in experimeents
using small inoculations, might be produced by the
inhibition of respiratory enzymes. '

It was suggestgd that lower susceptibility of the
strain against the drug might be produced by
jower diffusibility of the cell membrane against
the drug.

In the experiments, in which M. avium was used
as the test strain, it was also observed that p-
aminobenzoic acid showed no antagonistic action
against homosulfamine.
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DEARING, W.H. & HEILMAN, F.R.: Micro-
coccic (Staphylococcic) enteritis as a compli-
cation of antibiotic therapy. Its response to
Erythromycin. Proc. Staff. Meet. Mayo Clin.
28 :121-134, 1953. ' :
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