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In 1965, a cholera outbreak occurred in Iran and
involved 4 eastern provinces. The origin of the
infection could not be traced but there were simul-
taneous outbreaks in the northern and western
provinces of Afghanistan a and in Uzbekistan,
USSR.b
A total of 2643 cases were recorded in Iran of

which 668, including all the 411 deaths, were con-
firmed bacteriologically. Since 1965, no clinical or
bacteriologically confirmed cases or carriers have
been detected in Iran. Stool cultures from Iranian
pilgrims returning from Hejaz, Saudi Arabia, where
there is active mingling of pilgrims, some of whom
come from cholera endemic areas, have been initiated
in Iran in order to minimize the possibility that
infections of cholera will be brought into the country.

In 1966, 25 000 pilgrims left Iran for Hejaz. They
were examined bacteriologically for vibrios both
before and after their pilgrimage.

Non-agglutinating vibrios (NAG) were isolated
from 1 asymptomatic person before his departure
and he was treated with chloramphenicol. After
3 stool samples, the cultures became negative for
vibrios and the patient was then permitted to travel
to Hejaz; repeated cultures during his stay in Hejaz
and after his return to Iran were all negative for
vibrio. All pilgrims had negative stool cultures upon
their return to Iran.

Since the method of examination of individual
stool samples involves a heavy work load for the
public health laboratory, the present study was made
to investigate the use of pooling methods for the
isolation and identification of vibrios.

Materials and methods

From the 33 000 pilgrims returning to Iran in
1967, an equivalent number of samples were collected
and individually examined for vibrios. The samples

a Wkly epidem. Rec., 1965, 40, No. 31, p. 389.
b Wkly epidem. Rec., 1965, 40, No. 34, p. 429.

were obtained by a rectal swab previously soaked in
potassium tellurite solution.c The swabs were then
placed in Monsur's " transport medium " and were
kept at room temperature (18°C-25°C) until further
examination. For the purpose of the present study,
8200 samples were taken at random from the 33 000
individual samples, and pooled in groups of lOs
and 20s; a total of 4050 samples were examined in
groups of 10 and 4240 in groups of 20. Pooling
of the samples was done by inoculating 0.1 ml of
each batch of transport medium into 15 ml of
alkaline peptone water and then incubating for
6-8 hours at 37°C. Simultaneous plating from trans-
port media was done on TCBS media (original and
modified). After an incubation period of 18-24
hours, suspected colonies were picked and cultivated
on Kligler iron agar (KIA) medium for 18-24 hours
at 37°C. The following biochemical tests were also
made on all isolated strains: cytochrome oxidase,
motility, indol production, Voges-Proskauer reac-
tion, fermentation of sucrose, arabinose, and man-
nose, reduction of nitrate and degradation of
gelatin. Final identity of the isolates was con-
firmed by slide agglutination using polyvalent anti-
cholera serum. When vibrios were detected, the
individuals samples included in the pooled sample
were examined separately to identify the sample
responsible for the positive isolation.

Results

In Table 1 the results of the study ofNAG vibrio
isolates in individual and pooled stool samples
are presented. When pools of 20 samples were used,
NAG vibrios were isolated from 24 samples, com-
pared with 33 when the same samples were examined
individually. However, when pools of 10 samples
were cultured, NAG vibrios were isolated in 51 in-
stances compared with 53 when cultured individually.
Grouping of the isolates, according to Heiberg's

c Monsur, K. A. (1963 Bull. Wld Hlth Org., 28, 387.
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ISOLATION OF CHOLERA VIBRIOS FROM POOLED AND INDIVIDUAL SAMPLES

TABLE I

ISOLATION OF NAG VIBRIOS FROM INDIVIDUAL AND
POOLED STOOL SAMPLES

Number of positive
No. of samples isolations by examination

per No. of samples of:
pooled sample examined

Pooled Individual
samples samples

20 4 240 24 33

10 4 050 j 51 53

TABLE 2

GROUPING OF VIBRIO ISOLATES FROM 10-SAMPLE POOL
AND THEIR INDIVIDUAL CORRESPONDING SAMPLE

TABLE 3

GROUPING OF VIBRIO ISOLATES FROM 20-SAMPLE POOL
AND THEIR INDIVIDUAL CORRESPONDING SAMPLE

Heiberg group

1 _

2

3

4

5

6

Total

20-sample pool of 4 240

18 25

2

2

4

3

2 1

24 33

Heiberg group

1

2

3

4

5

6

Total

Individual samples10-samplepool of 4050

26

10

9

4

2

51

26

11

10

4

2

53

classification, from the pools and from the indivi-
dual samples is summarized in Tables 2 and 3.
Most of the isolated strains were in group 1; none

of the 86 isolates belonged to group 4.

Discussion

In the study reported here, the number of NAG
vibrios isolated from the pilgrims before their
departure from Iran was negligible and had in-
creased significantly on their return. It is therefore
assumed that this increase was due to the mingling
of Iranian pilgrims with those from other countries.
The results of this investigation clearly demostrate

that in situations where a large number of stool
samples are to be examined for vibrios pooling, if
limited to a maximum of 10 samples, results in an
isolation rate that is almost the same as for individual
examination of samples. The pooling technique
has been adopted as a routine in testing for vibrios
in Iranian pilgrims before their departure and after
their return.
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