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Two vibrio-negative but phage-positive persons
were further examined for vibrios and serum
agglutination. Both of them showed high agglutinin
titres, which indicated a present or recent infection
with El Tor vibrio; 1 of the persons had been given
anticholera vaccine previously.

Moreover, repeated attempts succeeded in isolat-
ing El Tor vibrios from 1 of the suspected carriers
(No. 4501); in the other case (No. 4505), only NAG
vibrios were isolated.

In the examinations of water samples suspected
to be contaminated with El Tor vibrios, 1 sample
was found to be El-Tor-vibrio-negative but phage-
positive, and NAG-vibrio-positive. On the other
hand, results of examinations of diarrhoea cases
suggest that the phage-detection method is specific
enough for Celebes-type El Tor vibrios. In the light
of these findings, El-Tor-vibrio-negative but phage-
positive persons may be considered as vibrio carriers;
the number of El Tor vibrios present in the stools
of these patients was probably very small and could
not be isolated because of the presence of an over-
whelming growth of contaminating bacteria includ-
ing NAG vibrios.

Since kappa-type phage could be isolated directly
from stools of cholera patients, quantitation of the
phage in the stools was performed along with the
quantitation of viable El Tor vibrio cells. In un-
treated cases, the number of phages detected per ml
of liquid stool was 102-104. This can be explained by

the fact that the rate of spontaneous induction of
prophage is usually known to be 102_l05. An
interesting finding is that after antimicrobial treat-
ment, phage was sometimes detected even when the
specimen was negative for vibrios. This can be
explained by assuming that phage particles are not
susceptible to antimicrobials, and may be regarded
as an advantage of the phage-detection method.
In case 4, no phage was detected in the stool, while
a large number of vibrios were isolated. The strain
isolated was non-lysogenic and Iysed by kappa-type
phage. Since the lysogeny of Celebes-type El Tor
vibrio is supposed to be unstable (Takeya et al.,
unpublished data), this should be considered as a
case of infection with a spontaneously " cured "
non-lysogenic Celebes-type El Tor vibrio. Further
investigation has disclosed that all the available
strains from Thailand and Cambodia isolated in
1966 were also " cured " lysogenic Celebes-type
El Tor vibrios (Zinnaka et al., unpublished date).
Both kappa-type phages and El Tor vibrios were

isolated from the bile of a long-term carrier. The
difference in number between the vibrios and the
phages was much smaller in the bile than in the stool.
Moreover, while 120 phage particles perml were detec-
ted directly from one sample ofduodenal fluid, vibrios
were isolated only after enrichment. These facts,
although requiring confirmation by repeated trials,
may indicate that the condition of the vibrio in the
bile is somewhat different from that in the stool.

Evaluation of Various Antimicrobial Drugs for the Treatment of Cholera
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Several antibiotics were tried for the treatment of
cholera soon after they became available, a, b but
their usefulness for this purpose was not definitely
established until recently. c, d A clinical trial was
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b Das, A., Ghosal, S. & Gupta, S. K. (1951) Indian med.
Gaz., 86, 437.

c Carpenter, C. C. J., Sack, R. B., Mondal, A. & Mitra,
P. P. (1964) Indian J. med. Res., 43, 309.

d Greenough, W. B., Gordon, R. S., Rosenberg, J. S.,
vies, B. J. & Benenson, A. S. (1964) Lancet, 1, 355.

conducted in the San Lazaro Hospital, Manila, to
provide further evaluation of various antimicrobial
drugs.

Methods

Chloramphenicol, tetracycline, erythromycin,
kanamycin, and furalazine were chosen for the
treatment of patients with cholera El Tor on the
basis of in vitro sensitivity tests.e

e Kuwahara, S., Goto, S., Kimura, M. & Abe, H. (1967)
Bull. Wid Hith Org., 37, 763 (this issue).
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The drugs were given orally for 2 days. The daily
dosage was 2.0 g for chloramphenicol, tetracycline
and kanamycin, and 1.2 g for erythromycin and
furalazine; all drugs were given in 4 equal doses
each day. One hundred and sixty-six patients,
selected at random, were given the various drugs
while 33 patients were given a placebo. The period
of excretion of vibrios, amount of fluid given intra-
venously, and duration of hydration treatment were
chosen as the criteria for evaluating the effectiveness
of the drugs.

Results

Vibrio excretion. Daily bacteriological examina-
tion of stools showed that the period of excretion of
vibrios was much longer in the control group than
in the treated groups: more than half of the control
patients continued to excrete vibrios until the sixth,
seventh, or eighth day of illness, whereas vibrios
disappeared within 5 days in most of the cases
treated with drugs. Stool cultures remained positive
until the fifteenth and twenty-fourth days in 2 con-
trol patients; the latter absconded from the ward
while still vibrio-positive.
Some differences were noted between the various

treated groups. In the erythromycin-treated group,
74% of the patients stopped excreting vibrios
within 3 days, and no patient was positive after
1 week; 77% of the tetracycline-treated group
excreted vibrios for less than 3 days, but 4% con-
tinued to excrete after 1 week. Kanamycin and
chloramphenicol were slightly inferior. When
treated with furalazine, 65% of the patients stopped
excreting vibrios in less than 3 days, but 12% con-
tinued to excrete for more than 1 week.
As far as the period of excretion of vibrios is con-

cerned, with this dosage schedule, erythromycin
appears to be the most effective drug, followed by
tetracycline, chloramphenicol, and kanamycin.
Furalazine seems to be less effective than the others.
Amount of intravenous fluid. Isotonic saline and

2% sodium bicarbonate were given intravenously in
every cholera case in this study.c" f At times the
amount of fluid given intravenously exceeded
30 litres.
The average amount of intravenous fluid given in

the various groups during the whole course of the
illness, per kg of body-weight, was as follows.

f Watten, R. H., Morgan, F. M., Songkhla, Y. A.,
Vanikiati, B. & Phillips, R. A. (1959) J. clin. Invest., 38,
1879.

Group No. of cases Intravenous fluid
(ml/kg body-weight)

Control 33 466.64
Furalazine 31 364.45
Erythromycin 27 371.67
Kanamycin 20 356.25
Chloramphenicol 30 335.17
Tetracycline 26 382.85
The amount of fluid required was about 100 ml/kg

body-weight more for patients in the control group
than for patients in the treated groups. In other
words, antimicrobial treatment cut down the fluid
requirement by about 25 %. Among the treated
groups, the amount required by patients receiving
chloramphenicol was a little less than that required
by patients treated with other drugs.

Duration of hydration treatment. The usual prac-
tice in the ward was to start hydration soon after
admission, and to continue until disappearance of
symptoms of dehydration and cessation of diarrhoea.
The percentages of patients in whom hydration was
needed for more than 3 days were as follows.

Percentage requiring
Group more than 3 days'

hydration
Control 67
Erythromycin 37
Kanamycin 35
Furalazine 32
Tetracycline 29
Chloramphenicol 21

In about 60 %-70% of the treated patients it was
possible to discontinue hydration in less than 2 days;
about the same percentage of patients in the control
group still required hydration after the third day of
illness. Although no statistically significant differ-
ences between the treated groups could be noted,
the results in the chloramphenicol and tetracycline
groups were somewhat superior.
Discussion

All the antimicrobial agents tried were effective in
the treatment of cholera El Tor, since the duration
of hydration and the period of excretion of vibrios
could be reduced; this confirms previous results.c, cd
It was not possible to grade the drugs accordingto their
over-all efficacy. As far as the period of excretion of
vibrios was concerned, erythromycin and tetracycline
were superior to the other drugs; but as regards dura-
tion ofhydration and amount of fluid required, chlor-
amphenicol appeared to be better than the others.

Further studies are indicated to determine the
most effective dosage schedule and the relative
efficacy of the various antimicrobial drugs.


