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Mit derselben Notwendigkeit, mit welcher man Paratyphus und Typhus trennt,
wiirde man eine ,, El Tor-Krankheit " von der echten Cholera trennen mussen.1

Carriers of vibrios are regularly found among the pilgrims returning
from Mecca examined at the El Tor quarantine station on the Sinai Penin-
sula. These " El Tor vibrios ", which closely resemble cholera vibrios, do
not cause cholera, but a vibrio of the El Tor type has been found to cause
cholera-like disease on the island of Celebes in Indonesia.

These observations lead to a consideration of fundamental questions.
Are El Tor vibrios distinguishable from cholera vibrios ? Are the vibrios
of Celebes and of El Tor identical ? Is the disease of Celebes distinguishable
from cholera ? Do El Tor disease and the carriers of the El Tor vibrio fall
within the quarantine regulations for cholera ? In former communications,2
the first two questions were answered affirmatively. With regard to the
last two questions, the author believed at the time that cholera and the
disease of Celebes had to be considered as identical, but data collected since
lead to the view that they have to be differentiated.

1. CLINICAL PICTURE

In its clinical aspects, the Celebes disease is not distinguishable from
asiatic cholera.

The disease seizes the patient with violent vomiting and profuse
diarrhoea, soon leading to rice-water stools. As the loss of fluid increases,
the patient shows the typical picture of cholera, i.e. restlessness, dyspnoea,

1 With the same necessity with which paratyphoid is distinguished from typhoid, an ' El Tor disease'
should be distinguished from true cholera. " (van Loghem, J. J. (1913) Zbl. Bakt. 67, 419)

' van Loghem, J. J. & de Moor, C. E. (1938) Acta Conventus, Tertil de Tropicis atque Malariae Morbis,
1, 488

de Moor, C. E. (1938) Bull. Off. int. Hyg. publ. 33, 1510
de Moor, C. E. (1939) Meded. Dienst Volksgez. Ned.-Ind. 28, 320
de Moor, C. E. (1939) Geneesk. TUdschr. Ned.-Ind. 79, 4034
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cold skin, filiform pulse, cyanosis of lips and nails, sunken eyes, the skin
when lifted remaining raised, washerwoman's fingers, vox cholerica,
sometimes spasms in the calf. The illness seldom lasts longer than two
days. Rigor mortis has sometimes been observed with combative position.
One in 5 cases shows the syndrome of cholera sicca, in which dehydration
symptoms are not present nor rice-water stools produced, the patient dying
after some hours. In fewer cases, it resembles cholerine, in which diarrhoea
is the only symptom.

Microscopical examination of the faeces is seldom of value. Vibrios are
scarce, are not found in characteristic positions, and cannot be distin-
guished from saprophytic vibrios. In 4 cases a post-mortem examination
was made. The pink slimy contents of the inflamed small intestine consisted
ofmasses ofdesquamated epithelium with occasional vibrios and no other bac-
teria. Widal's reaction performed with the causal vibrio two to three weeks
after the recovery of a patient was strongly positive in 2 patients, respec-
tively slightly positive or negative in 3 patients and 4 healthy vibrio-carriers.

Of 118 patients, 66 male and 52 female, 8 were children of 3-10 years,
and 28 older than 40 years. In 27 cases, bacteriological examination came
too late. Calculated on the number of bacteriologically-positive cases,
the case fatality-rate in 1937/38 was 27 out of 36 (75 %), and in 1939/40,
33 out of 48 (69 %).

2. BACTERIOLOGY

As a result of experience in Celebes, the differential diagnosis of cholera
and El Tor vibrios has become of primary importance. The identification
of the El Tor vibrio presents difficulties to a bacteriologist not familiar with
this organism, and erroneous diagnosis entails far-reaching consequences.
Only the essentials will be considered here.

In all, Celebes vibrios from 370 sources were investigated, 84 being
from patients, 59 from family contacts, 56 from their wells; 21 from healthy
persons, 45 from their wells; 8 from rivers, and 97 from re-examinations.
50 cholera strains and 10 El Tor strains were also investigated.

Acid Formation in Sugars
All strains form acid in -sucrose and mannose, but not in arabinose;

they belong to group I of Heis'.

Acetylmethylcarbi iFormation
Tests carried out according to Barritt's method showed that, after

three days' growth at room temperature, the strains reacted usually strongly
positive, sometimes slightly positive and sonimmes alternately positive
and negative, 4 random strains reacting perma*ntly negative. Of the
50 cholera strains, 3 reacted positively; of the 10 ENtor strains, 8 reacted
positively. The first strain isolated in Celebes reacted,iegatively. When

6



PARACHOLERA (EL TOR) 7

carried out at 370 C., Barritt's test was negative with 39 Celebes strains, 9 of
these being random strains, 9 successively cultivated from the same river,
and 21 from a remote focus of the disease (6 patients, 6 family contacts,
8 wells, 1 river).

Haemolysis

In blood broth (2 drops of 50 % goat's blood-cells in 3 ml.) after 18 to
24 hours' growth, haemolysis occurred with all newly isolated strains.

Greig's test, with equal parts of 2 day-old broth culture and 5 % goat's
blood-cells for 2 hours at 370 C. and 18 to 24 hours at 60 C., was positive
with all newly isolated strains, with the exception of 3 random strains which
gave alternately positive and negative results. Greig's test was usually
positive with 12 hour-old broth cultures, the haemolysis being strongest
with 2 day-old cultures, but 4 day-old cultures were no longer haemolytic.
The haemolysin thus disappeared during a stay in the incubator; when kept
in the refrigerator, a broth culture retained its haemolytic power for weeks.
As the strains aged, thVir haemolytic power increased. Titration of the
haemolysin proved that this, with one and the same strain, could become
1000 times stronger. When carried out with 2 day-old peptone-water cultures,
Greig's test, according to Taylor,3 was negative with newly isolated strains.

On blood-agar, a slowly-widening green haemodigestive zone became
visible round the streak culture of newly isolated strains (alpha-haemolysis).
It was unusual for separate colonies of newly isolated strains to show
haemolytic rings; these colonies were sometimes anhaemodigestive variants,
with a strong haemolytic power equal to old strains. With the ageing of
the strains, the digestion of blood-pigment decreased and the haemolysis,
at first retarded and hidden, became evident. Anaerobic cultures on
blood-agar showed no digestion of blood-pigment, and a wide pink haemo-
lytic zone became visible round the streak culture of newly isolated strains
(beta-haemolysis).

El Tor strains behaved in the same fashion as old Celebes strains.
Cholera strains regularly showed haemolysis in blood broth, but only

in a slight degree and at the earliest after 48 hours' growth. Greig's test
was always negative. When this test was carried out with incubation
instead of with refrigeration, there was occasionally haemolysis after
24 hours. When 0.5 % goat's blood-cells instead of 5 % were added, there
was usually haemolysis with incubation after 24 hours. On blood-agar,
only digestion of blood-pigment was visible.

Serology
All strains were well agglutinable in cholera-O-serum; they belong

to group 0 I of Gardner and Venkatraman. By absorption and
cross-agglutination, the Celebes strains were shown to be of the Ogawa type,

3 Taylor, J., Pandit, S. R. & Read. W. D. B. (1937) Indian J. med. Res. 24, 931
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except for 7 strains (1 random strain, 6 from the patient Damang and his
four family contacts and one well). These Damang strains proved to be
of the Hikojima type. By absorption with the Damang serum, the Celebes
strain was shown to be not fully identical with the Ogawa strain, possessing
one component more of the antigenic structure of the cholera vibrio.

The usual serological process suggested no difference between cholera
and El Tor vibrios. On changing the technique, however, a difference
became evident. In a strong cholera-O-serum (which should not contain
any carbolic acid or glycerine) diluted 1 in 200 with newly prepared 0.3 %
Na2 CO3.2H20, a thick suspension of cholera vibrios in distilled water
did not agglutinate. A suspension of El Tor vibrios agglutinated promptly;
the soda-serum-agglutination reached the same titre as the usual agglutin-
ation.4 Also without using an antiserum, a difference in the precipitability
could be demonstrated. A thick suspension of cholera vibrios in 0.5 %
NaHCO3, well mixed with an equal part of 0.5 % HgC12, was completely
precipitated. A suspension of El Tor vibrios remained stable. Both
reactions are probably connected with a difference in the protein fraction,
as is found by Linton. My assistant, Tanamal, described these reactions
as simple and reliable procedures for differential diagnosis.5

The following conclusions can be drawn. No difference in behaviour
has been demonstrated between the vibrio of Celebes and that of El Tor.
The tendency to speak of " vibrio Celebes " is therefore not justified scienti-
fically. The haemolytic power is evident, but in newly isolated strains it is
retarded and hidden, and may therefore be overlooked. Haemolysis in
blood broth within 24 hours' growth, positive Greig's test with broth
culture, and beta-haemolysis on anaerobically incubated blood-agar are
characteristics of the newly isolated El Tor vibrio. The cholera vibrio lacks
these characteristics, but sometimes shows haemolysis, when investigated
differently, which cannot easily be distinguished qualitatively from the El
Tor haemolysis. Therefore, there is a tendency to eliminate haemolysis as
a distinctive criterion and to identify cholera and El Tor vibrios. The
difference in the soda-serum-agglutination and in the soda-sublimate-
precipitation can solve the dilemma.

3. DISTRIBUTION OF THE DISEASE IN CELEBES

The disease has been observed in different areas of the south-west
peninsula of Celebes in successive epidemics of slight extent. The disease
is endemic, but years may pass without a single case being reported. Three
episodes are to be distinguished.

4 Similar results have been obtained by Gispen and by Meyer with suspensions of vibrios kept at 560 C.
for three hours and with suspensions treated with 2 % chloroform respectively. (Theses, Amsterdam, 1938
and 1939)

5 Tanamal, S. J. W. (1938) Ned. Tijdschr. Geneesk. 92, 1370
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FIG. 1. WEST COAST OF SOUTH CELEBES

Inset (left) Is an outline of the Island of Celebes Indicating the position of the area.
* - cases of paracholera (EiTor) occurring, 1937-1938
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1. Epidemic of 1937/38

In the eight months from September 1937 to April 1938, 48 cases occurred
in an area stretching along the coast more than 100 km. north and south
of Makassar, as well as on the small islands of the Spermonde archipelago
off the coast (see fig. 1).

In September and October 1937, 15 cases (7 in one week) occurred in six
kampongs 6 (5, 4, 2, 2, 1 and 1 cases respectively) situated along the coast
and inland within a radius of 3 km. in the subdistrict of Pangkadjene, about
60 km. north of Makassar. In November and December, 2 cases were
reported in neighbouring kampongs. At the same time, 2 cases (in four
days) occurred in a coastal kampong and an adjacent hill kampong situated
30 km. further north, and 7 cases (5 in nine days) on the island of Samatello.

In January and February 1938, 7 cases (4 in one week) were reported in
five coastal kampongs and a neighbouring hill kampong in the subdistrict of
Barroe on the coastal fringe 15 km. further north. At the same time,
5 cases occurred on two islands (Salemo, 3 in two weeks; Sanane, 2 in five
days) and 2 cases (in one day) in a coastal kampong in the subdistrict of
Maros, 30 km. north of Makassar. In March 1938, another case occurred
in an adjacent hill kampong.

In January, 4 cases (2 in four days) were reported in four kampongs
situated further inland within a radius of 5 km. in the area of Limboeng,
10 km. south of Makassar. In March again, another case occurred in a
neighbouring kampong.

In January and April, 2 cases were reported in the port of Makassar
itself.

2. Epidemic of 1939/40

In the seven months from October 1939 to April 1940, 37 cases were
reported within a radius of 20 km. round Lake Tempe, and west and south
of the Lake in the basin of the River Walanae (see fig. 2).

In October and November, 7 cases (3 in three days) occurred in six
kampongs situated along the 10 km. of the eastern shore of Lake Tempe
and in the neighbouring hilly area of the subdistrict of Sengkang. In
December 1939 and January 1940, 5 cases (3 in three days) were reported
in four adjacent kampongs. At the same time, 14 cases (7 in one week;
5 in two days in one kampong) occurred in eight kampongs (5, 2, 2, 1, 1, 1, 1,
and 1 cases respectively) situated within a radius of 6 km., about 20 km.
south-east of Lake Tempe in the hilly area of Welado, south of the lower
course of the Walanae. In March 1940, another case was reported in an
adjoining kampong.

' A kampong is a native village
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In December and January and in March, 5 cases (2 in three days; 2 in six
days) occurred in four kampongs situated within a radius of 3 km., about
20 km. south of Lake Tempe, in the hilly subdistrict of Soppeng, west of
the upper course of the Walanae. In March and April 1940, 5 cases (3 in
three days) occurred in two adjoining kampongs (4 and 1 cases respectively)
situated on the south shore of Lake Tempe.

FIG. 2. EAST COAST OF SOUTH CELEBES

Inset (left) Is an outline of the Island of Celebes Indicating the position of the areas.
* - cases of paracholera (El Tor) occurring, 1939/40
0 - kampongs where carriers, infected wells or rivers were reported, 1939/40

In connexion with this outbreak, 26 cases occurred in December 1939
and in June and July 1940 in two limited areas on the east coast. In
December 15 cases (in 15 days, 5 on one day in one kampong) occurred
in four adjoining coastal kampongs (9, 3, 2, and 1 cases respectively)
situated in the area of Babana, about 40 km. north-east of Lake Tempe.
In January, another case was reported. In June and July, 10 cases (7 in

it
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15 days) were reported in eight adjoining kampongs (3, 1, 1, 1, 1, 1, 1,
and 1 cases respectively) situated along the coast and further inland in
the area of Mara, about 120 km. south of the area of Babana.

3. Epidemic of 1944

In 1944, during the Japanese occupatiz)n, 7 cases were reported in the
areas infected previously. In March, 1 case occurred in Makassar, and
2 cases (in five days) in two adjoining kampongs in the subdistrict of Takalar,
about 50 km. south of Makassar. In June, September and December,
4 cases (2 in one day) occurred in three adjacent kampongs in the sub-
district of Watampome situated along the east coast and inland between
the two areas formerly infected.

General Considerations

Further consideration of the spread of the disease shows the following.
The disease is endemic in a coastal population of seafarers and fishermen
and in a rural population. Fisheries play a role insofar as sea traffic
promotes the spread of disease over wide areas. There was no apparent
seasonal incidence, and series of cases have been observed in an extremely
dry as well as in a wet season of the year. No influences weakening
resistance could be demonstrated. Malaria or bacillary dysentery, both
of which claim numerous victims in Celebes, were not concomitant with
the disease, the causative organisms not being found in any of the cases.
The outbreak was not explosive. A small number of cases was reported
over many months in narrowly-restricted kampong-groups. In spite of
intensive traffic along the highroads with daily motor-car services, and
of much sea traffic, the large centres of population were almost completely
spared. The infected kampong-groups were widely scattered and were
infected either simultaneously or in succession. In each group of kampongs,
a maximum of cases usually occurred within the course of a single week,
without the connexion between them being clear. Family cases were
reported seven times (2 cases per family, 0, 2, 3, 3, 5, 6 and 7 days respec-
tively after one another).

In all, 118 cases were reported in 70 kampongs distributed as follows:
one case in each of 47 kampongs, 2 cases in 14, 3 in three, 4 in two, 5 in
two, 7 in one, and 9 in one. In two-thirds of the cases, therefore, the
spread of the disease was sporadic, and only exceptionally did it assume
an epidemic appearance. In the remote focus previously mentioned,
where all isolated strains of the vibrio possessed rudimentary power to
form acetylmethylcarbinol, a large number of cases was observed. In
the coastal kampong of Babana with 250 inhabitants, 9 cases occurred,
on December 13, 15 (5 cases) 18, 22, and 25 respectively. This kampong

12
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consists of houses built on piles in a delta of a river, connected by bamboo
bridges. A wedding-party in which the whole kampong took part had
been held and the drinking-water had been brought in jars from an infected
well in a kampong situated upstream which had been infected three days
earlier.

Calculated on the number of inhabitants (30,000) of the infected kam-
pongs, the average morbidity-rate amounted to 4 0/0O, reaching its maximum
on the island of Samatello (7 cases, 400 inhabitants, morbidity-rate 17 0/o.),
and in the kampong Babana (9 cases, 250 inhabitants, morbidity-rate
36 0/oo). Where the disease showed little tendency to spread, the mass-
vaccination and isolation measures at first applied were later omitted.

4. SPREAD OF THE EL TOR VIBRIO

Wherever possible, careful search was made for the occurrence of the
causal vibrio in healthy persons and in surface-water.

Immediate Surroundings of Patients

579 family contacts of 102 patients were examined, and of these 59
(10 %) appeared to be carriers. These 59 carriers concerned 43 patients,
who had in all 283 family contacts, so that in 2 out of 5 patients an average
of 1 in 5 family contacts were found to be infected. Of 132 wells used
by 76 patients, 56 were found to be infected (42 %). These infected wells
were used by 39 patients, so that in half of the number of patients the
wells were found to be infected. The family contacts and/or water-wells
of 72 patients were found infected 56 times, i.e. in 4 out of 5 patients.

Carrier State

The duration of the carrier state was examined in 9 patients and in
16 family contacts of deaths (isolated in their houses, wells daily treated
with hypochlorite). The patients were all permanently negative after one
week. Half of the number of family contacts still excreted vibrios after
one week and they were permanently negative only after 11 days, with the
exception of one who remained positive for 27 days, the excretion of
vibrios being intermittent.

Outside Immediate Surroundings of Patients

During the time that the disease was prevalent, 21 carriers (0.4 %)
out of 5,566 healthy persons (single examination) and 43 infected wells
(4 %) out of 1,023 wells (repeated examinations) were found in kampongs
in the infected areas. In 25 kampongs where cases occurred, 2,530 healthy

13
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persons and 378 wells were examined; in 5 kampongs, 11 carriers (0.9 %)
out of 1,225 healthy persons were found; in 4 kampongs 10 infected wells
(6 %) out of 172 wells were found; altogether in 7 out of 25 kampongs,
infections not traced to connexion with patients were found. In 68 kam-
pongs where no cases occurred, 3,036 healthy persons and 645 wells were
examined; in one kampong, 10 carriers (1.2 %) out of 804 healthy persons
were found; in 8 kampongs, 13 infected wells (10 %) out of 130 wells were
found; in 1 kampong, 20 out of 28 wells were found to be infected (see
below); altogether in 9 out of 68 kampongs, infections were found without
the occurrence of the disease.

Further consideration of the infected wells showed the following.
In a first examination, 16 wells were found infected. In a second examina-
tion two to four weeks later, 5 other wells were found infected. In a
further examination two months later, 2 other wells were found infected.
Re-examination after three to four months was completely negative. In
a weekly re-examination, 8 wells out of 28 appeared to be infected for
1, 1, 1, 2, 3, 3, 10 and 10 weeks respectively. The last two wells, both of
which were infected over a long period, were in public use, and, among
255 users, 4 carriers were found in the course of one month. In native
well-water infected in the laboratory, demonstration of the El Tor vibrio
remained for 10 days at the longest.

The infection of 20 wells out of 28 (mentioned above) arose from the
following situation. A small stream rising from a spring passed a small
kampong and was used further on in a large kampong to fill 20 out of
28 wells by means of a runnel. The El Tor vibrio was not found in the
spring, but it occurred in the stream downstream of the small kampong,
in the runnel, and in all the 20 connected wells. On re-examination eight
days later, all 20 wells were again found infected. Seven weeks later the
runnel was dammed and the stream alone was found infected. Re-examina-
tion in later months was completely negative. Examination of 543 inha-
bitants of the large kampong and of 368 inhabitants of the small kampong
upstream nine days after the 20 wells had been found infected did not
yield a single carrier. In these kampongs no cases were reported.

In the infected areas, rivers were examined at many places during the
prevalence of the disease. The El Tor vibrio was found 47 times in 8 rapid
clear streams out of 1,005 samples taken from 47 rivers. In the two
branches of the Walanae and in Lake Tempe into which most of the infected
streams flow, the vibrio was not found in any of 200 samples. The infected
streams flowed through kampongs in which patients occurred, as well as
through kampongs where no patients, carriers or infected wells were found.
Infection was detected only downstream of kampongs. Re-examination
of infected streams after one to three weeks sometimes gave a positive
result, but after two to four months was completely negative.

14
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Non-infected Areas

The examination of wells and rivers in non-infected areas included
all the large centres and numerous interjacent kampongs of South Celebes,
with the exception of the mountainous regions. This examination took
place in January and February and in December 1940. Of 3,240 wells,
2 were found to be infected, one being situated in Maros where two years
earlier 2 cases had been reported, and the other in Pare-Pare, where the
disease did not occur. The El Tor vibrio was not found in 395 samples
taken from 39 rivers.

The following conclusions can be drawn. In spite of the fact that during
his illness the patient nearly always infects his surroundings, family cases
are an exception. Healthy vibrio-carriers are to be found who are not
in contact with patients and in areas where the disease does not occur.
In contrast to the saprophytic water-vibrios to be found in almost all
surface-waters, the El Tor vibrio is an accidental resident and does not
thrive there. The infection of wells and rivers is no infection sui generis
but is of human origin, for there are no grounds for assuming the existence
of an animal reservoir. So far as could be determined, the role which
surface-water plays in causing human infection is not important, although
in the faecal contact which propagates an enteric disease, surface-water
certainly plays a part.

Chronic vibrio-carriers are not found. Circulation of the vibrio is
therefore not possible except by continual transition, as is shown by the
infection of wells, which acts as an indicator of human infection. Each
week fresh wells are infected. Each week fresh individuals become tem-
porary carriers, and in the course of time a considerably greater proportion
of healthy persons has been infected than appears from a single examination.
This circulation of the vibrio may take place without the occurrence of
the disease. Healthy carriers and infected wells and rivers are relatively
easily discovered during the prevalence of the disease, but are not to be
found some time later. Yet the vibrio remains, as is indicated by accidental
findings up to two years later.

5. EPIDEMIOLOGICAL CONSIDERATIONS

The question arises as to how far the El Tor disease on Celebes is
epidemiologically different from cholera. In endemic cholera, the sporadic
case spread over many kampongs prevails. The arrival of a carrier of
cholera vibrios often causes only occasional cases, and it is a fact that
cholera vibrios have been imported for some time without the occurrence
of cholera. But further important differences are obvious. Endemic
cholera is prevalent from year to year with epidemic outbursts and a

15
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considerable morbidity, especially in heavily populated areas. The disease
spreads epidemically by all forms of human traffic to the periphery, and
in favourable circumstances can be transported across great distances.
The El Tor disease lacks entirely these characteristics.

Many data have been accumulated on carriers of the cholera vibrio
and on the cholera vibrio in surface-water, but all these data are confined
to areas where cholera actually occurs. On the other hand, carriers of
the El Tor vibrio and the presence of El Tor vibrio in surface-water have
been found in Celebes in areas where the El Tor disease has not been encoun-
tered. A single infection with cholera vibrios of the drinking-water reser-
voirs of Hamburg, and the public use of the continuously infected Broad
Street pump in London caused catastrophes. A single infection with
El Tor vibrios of all drinking-water wells in a kampong and the public
use of wells continously infected passed unnoticed in Celebes. The cholera
vibrio, which is necessarily pathogenic, gives cholera a dynamic character.
On the other hand, the El Tor vibrio, which is occasionally pathogenic,
gives the El Tor disease a static character. Occasional pathogenicity, static
character, sporadic occurrence, and slight morbidity explain why the El Tor
disease has not been encountered during the Mecca pilgrimage and in coun-
tries around the Red Sea (Hejaz, Egypt and Iraq) and in Bengal and Madras,
where the true El Tor vibrio has been found in healthy persons or in wells.7

The epidemiological distinction between cholera and the El Tor disease
fits into the conceptions of van Loghem on infection.8 The power of attack
of the cholera vibrio is strong and breaks general resistance. Cholera is a
parasitic infection and is epidemical by nature. A sporadic case is an
epidemic nipped in the bud. When the infection is over, the cholera vibrio
disappears from a community. Endemic cholera is a peculiarity condi-
tioned by local circumstances in which the infection assumes a commensal
character. The power of attack of the El Tor vibrio is slight, but strong
enough to conquer individual resistance. The El Tor disease is a com-
mensal infection and is sporadically endemic by nature; an epidemic is
a collection of sporadic cases. When the infection is over, the El Tor
vibrio does not disappear completely from a community. Sometimes
an El Tor epidemic may be a peculiarity conditioned by local circumstances
in which the infection assumes a parasitic character.

The epidemiological differences are so important that there is a need
for a distinctive diagnostic term. In imitation of the nomenclature of the
various fevers of the typhoid group, it is proposed to call the disease caused
by the El Tor vibrio " paracholera (El Tor) ". Reports on cholera-like

7 True El Tor vibrios have been found by Gotschlich (1905-1908), by Doorenbos (1930-1935), by Marras
(1936-1937) and by Omar & Vassiliades (1941-1943) in returning pilgrims at El Tor; by Shahin Pasha (1933)
and according to Suhbi Wahbi (1938) in returning pilgrims in Egypt and Iraq respectively; by Abdoel Rachman
(1937) in the Zam-Zam well in Mecca; by Read & Pandit (1941) and by Venkatraman, Krishnawami &
Ramakrishnan (1941) in wells in Bengal and Madras respectively. Haemolytic " cholera vibrios " have
been found amongst others by van Dooren (1943) in sporadic " cholera cases " in Egypt.

8 van Loghem, J. J. (1937) Ann. Inst. Pasteur, 58, 609
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diseases caused by saprophytic water-vibrios, to which the name of para-
cholera has been applied, suggests a relationship with cholera not based
on etiological diagnosis. The term " pseudo-cholera " could more cor-
rectly be applied to them.

Quarantine, strict isolation of sick persons and their contacts, disinfec-
tion and mass immunization are not justified in the case of paracholera,
because this disease does not spread epidemically and claims in the long
run only a few victims. However, so long as there is no general agreement
on the identification of the El Tor vibrio, a paragraph will be necessary
in any international quarantine convention on cholera, regulating the
official notification of cases of paracholera (El Tor) and of carriers of the
El Tor vibrio. As soon as I informed Prof. van Loghem of a disease in
Celebes caused by the El Tor vibrio, he accepted the dualistic conception.

"' Pathology and epidemiology are phenomena of bacterial physiology.
If the difference in kind between vibrio cholerae and vibrio El Tor is recog-
nized, there is no question of cholera asiatica but of an El Tor disease

He proposed the term of " enteritis choleriformis El Tor ".9

SUMMARY

A cholera-like endemic disease in the south of Celebes with a high average case
fatality-rate is described. The causal vibrio, of which 370 strains were studied, is a
true El Tor vibrio. It belongs to group I of Heiberg, and group 0 I of Gardner
and Venkatraman, and is of the Ogawa type (7 strains being of the Hikojima type);
it forms acetylmethylcarbinol (except in the case of 4 strains), and is haemolytic for goat's
blood-cells. Haemolysis in blood broth within 24 hours' growth, positive Greig's
test with broth culture, and beta-haemolysis on anaerobically incubated blood-agar are
reliable criteria for identification of newly isolated strains. Others are the soda-serum-
agglutination (dilution of strong cho'Lera-O-serum with 0.3 % Na2CO3.2 H20, adding
a suspension of vibrios in distilled water: positive with El Tor vibrios, negative with
cholera vibrios); and the soda-sublimate-precipitation (suspension of vibrios in 0.5 %
NaHCO3, with the addition of an equal volume of 0.5 % HgCl2: negative with El Tor
vibrios, positive with cholera vibrios).

The disease spread in a scattered fashion, most of the cases being sporadic. Series
of outbreaks occurred in 1937 to 1938 (48 cases), 1939 to 1940 (63 cases) and in 1944
(7 cases), no cases being reported between these series. There was no seasonal incidence,
nor concomitant disease. The average morbidity-rate in infected kampongs was 40/00.
Family contacts were infected in 10 %, their wells in 43 %. Only 7 family cases were
observed. No chronic carrier-state was found. Apart from family contacts and their
wells, causal vibrio-carriers (0.4 %) and infected wells (4 %) were found in healthy as
well as in infected kampongs. The causal vibrio was also found in rivers. However,
at the conclusion of an outbreak, infection of surface-water was very rarely found.

Characteristic differences with cholera are: occasional pathogenicity of the El Tor
vibrio and static character, sporadic occurrence and slight morbidity of the El Tor disease.
The term " paracholera El Tor " is proposed. There is no necessity for quarantine
and other special measures, but as long as there is no general agreement on the identi-
fication of the El Tor vibrio, official international notification will be necessary.

9 van Loghem, J. J. (1938) Bull. Off. int. Hyg. publ. 30, 1520
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