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Some Observations on the Cholera (El Tor) Epidemic
in 1961-62

OSCAR FELSENFELD'

The author discusses some of the features of the cholera epidemic caused by El Tor
vibrios in 1961-62 in the Western Pacific. The disease originated in the Celebes and spread
from there to other parts of Indonesia, to Sarawak and, possibly, to Kwangtung. Hong
Kong and Macau were most probably infectedfrom Kwangtung. Subsequently the disease
reached the Philippines, progressing from Manila southwards to the other islands, whence
it invaded British Borneo. The El Tor epidemic did not differ clinically or epidemiologically
from other cholera outbreaks observed during the past decade. The disease attacked poor,
under-nourished people living under insanitary conditions. It spread along the coastline and,
to a limited extent, along inland waterways. The authorities in the affected territories
recommended that the quarantine regulations, sanitary measures and treatment methods
used against cholera caused by the so-called " true" cholera vibrfos be applied also to
cholera caused by El Tor vibrios.

INTRODUCTION

Most textbooks of bacteriology attempt to draw a
strict dividing line between the non-haemolytic and
agglutinable strains of Vibrio comma or Vibrio
cholerae which are considered " true" cholera
vibrios, and the haemolytic and agglutinable types
which were named El Tor vibrios. The opinions
expressed and/or summarized by de Moor (1949),
Pollitzer (1959), Tanamal (1959), Felsenfeld (1960)
and others concerning the epidemiology and patho-
genicity of El Tor vibrios give the impression that the
so-called Zam-Zam subtype of El Tor (Abdoel-
rachman, 1944 45), which is widely distributed in the
East, does not cause clinical cholera but that the
Celebes subtype, which is confined to the island of
Celebes, is the pathogenic agent of a serious disease
with a high mortality but low morbidity. It was
presumed that the Celebes subtype did not become
epidemic.

Recent events, however, have demonstrated that
El Tor vibrios belong among those micro-organisms
which refuse to follow the rules laid down for them
by scientists and investigators. The Celebes El

1 Lieut.-Colonel, Medical Corps, US Army; SEATO
Medical Research Laboratory, Bangkok, Thailand and
Walter Reed Army Institute of Research, Washington, D.C.,
USA; Consultant, WHO Regional Office for the Western
Pacific, I February to 29 April 1962.

Tor vibrio has found its way into other parts of the
Far East, taking many public health workers by
surprise.

Analysing the history of the Celebes subtype, one
finds that it appeared outside the island of Celebes
also in the past. Such a spread was noted during the
Second World War by Tanamal (1959), by members
of the Japanese Cholera Control Commission 2
and by Dr Ng See Yook 3 in Singapore. Ghan et
al.3 observed cases of El Tor cholera in Djakarta
during the late 1950's. Thus the 1961 El Tor out-
break should not have come as a surprise.
When the 1961 El Tor epidemic started, there

were some initial difficulties in recognizing the El
Tor strains, since several of them did not produce
haemolysin in large quantities when freshly isolated.
This is, however, a known characteristic of many El
Tor vibrios.

EXTENT OF THE 1961-62 EPIDEMIC IN THE
WESTERN PACIFIC

From discussions with public health and scien-
tific authorities in Indonesia, the Philippines, Hong
Kong, Singapore, British Borneo and Japan, as well
as with Dr A. T. Pereira, who carried out bacterio-

K. Nobechi et al., personal communication.
'Personal communication.
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logical work in Macau, the author has been able
to trace the history of the 1961-62 epidemic up to the
beginning of March 1962. A brief account of the
course of the epidemic is given below and the main
centres and routes of spread are indicated in the
accompanying map.
Throughout 1961, the disease was non-seasonal in

the Celebes. That island had 109 cases with 29
deaths in 1961. The illness was first reported in Java
in May, in a seaside community near Kendal which
was visited by travellers from Makassar. Semerang
and Djakarta became infected in June. The disease
was then introduced into Bandung, where, however,
it did not take a foothold. Kalimantan became
infected in August and by November East Java and
East Sumatra, as well as one of the small islands near
Timor, had reported cholera cases. Up to 1 February
1962, 4107 clinically typical cases of cholera with
897 deaths (21.8 %) had been brought to the attention
of the local public health authorities. This number
includes patients fromn an outbreak in the Central
Hospital of Djakarta, which involved 92 persons in
about 10 wards. These were third-class patients who
had their own mess, but the vehicle of the infection
could not be ascertained.

SPREAD OF EL TOR CHOLERA IN THE
WESTERN PACIFIC, MAY 1961 TO MARCH 1962

During June and July 1961, rumours were circu-
lating about a cholera epidemic in Kwangtung. A
news broadcast from Canton reported 234 cases
which were characterized as paracholera infections.
Later, travellers reaching Hong Kong from Kwang-
tung had vaccination certificates showing that they
had been inoculated against the " four diseases "
namely, cholera, typhoid and paratyphoid A and B.
No governmental reports on the Kwangtung epi-
demic have been issued, so rumours concerning it
must be considered unconfirmed and unofficial.
During the last days of June, a regatta took place

in Kuching, Sarawak, in which boats from the Cele-
bes participated. The first cholera cases appeared on
1 July, in that part of Kuching which is called Sura-
baya and where the boats were anchored. The
Sarawak epidemic lasted only about two weeks and
involved 582 persons with 79 deaths (17 %).
During the first days of August, Macau experi-

enced its first cases. Thirteen patients, 6 of whom
died, were said to have been diagnosed as cholera.
Hong Kong followed on 15 August. Seventy-two
cases with 15 deaths (20.8 %) were registered.
While the persons who actually imported the disease
to Hong Kong and the New Territories are un-
known, it is noteworthy that the first case appeared
in a small fishing community near Kwangtung and
the second came from the boat-dwelling population,
which is also notoriously on the move between
Kwangtung and Hong Kong.

In the Philippines, the first patient with cholera
was diagnosed on 22 September in a poor neigh-
bourhood of Manila. The family of this person and
the second victim had close contacts with the
northern port district of Manila where ships from
many neighbouring countries call. The infection
spread mainly southwards through the islands of the
Philippines, sparing the Bicul peninsula and jungle
areas. Cholera was re-introduced into British
Borneo by a person from Jolo Island who went to
Borneo and became ill there. Between 22 September
1961 and 1 March 1962, about 15 000 persons had
cholera in the Philippines, of whom 2005 died
(approximately 13 %/).

In March 1962 cholera was still present in the
Philippines and in Indonesia. A few cases were also
reported from North Borneo during the first days
of that month. While the Government of North
Borneo undertook immediate strict measures, the
infectio was spreading along the irregular coast.
When considering the ways and means by which

cholera is spreading, a certain amount of theo-
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rizing is inevitable. In Indonesia, some persons
believed that the shifting of the Chinese population
and troop movements from and to Makassar on the
Celebes may have been contributing factors. There
is also a certain amount of illegal movement of
goods and displaced persons between the countries
involved in the 1961-62 epidemic, and this makes
epidemiological surveillance even more difficult than
it is per se in countries consisting of many islands.
Thus it may never be known who actually intro-
duced the disease to each of the countries concerned.

EPIDEMIOLOGICAL PATTERN OF TRUE" AND
EL TOR CHOLERA

Seal (1960), Seal et al. (1960), Abou-Gareeb
(1960), Morgan et al. (1961) and Amada (1961)
analysed the pattern followed by " true " cholera
infection during the recent 1958-60 cholera out-
breaks. Only poor persons, mostly showing diet-
ary deficiencies and living under insanitary conditions
were affected. While the numbers of exposed and
infected persons was high, usually only one member
in a given family became ill with typical cholera.
Water was an important vehicle of infection, not
only because of the possible survival of the vibrios
in it for prolonged periods of time, but also because
it became reinfected by symptomless carriers and
sick persons excreting the vibrios. Ouchterlony
(1958) and Blackwell (1961), dealing with cholera
vibrios in acid media, found that vibrios could sur-
vive even at an unfavourable pH for a short period
which should be sufficient to permit their ingestion
by persons using contaminated water.
The survival period of the El Tor vibrios from the

present epidemic was studied by Aragon,' who
found that under certain conditions they remained
alive in water for a long time. In our laboratory,
when testing " true " cholera and El Tor vibrios, we
found that the average survival time of the latter was
longer than that of the " true " cholera organisms.
While the average survival time of 13 non-haemo-
lytic Ogawa and 5 non-haemolytic Inaba strains in
7 samples of shallow well water of pH 7.6-8.8 was
7.5 i 1.9 days, that of 15 El Tor Ogawa organisms.
was 19.3 ± 5.1 days.
Kamal 2 and Pollitzer (1959) summarized the

experiments aimed at establishing the survival time
of vibrios on vegetables and other foods. Since fish
and shellfish are often eaten raw in the Pacific area

l Unpublished material, 1962.
2A. M. Kamal, communication to WHO, 1951.

and were found to be contaminated with both
"true " and El Tor vibrios during the Thailand out-
breaks (Morgan et al., 1960), shrimps (Paeneus),
sardines (Stolephorus) and mullet (Liza) were tested
by keeping them in water contaminated, with
approximately 100 vibrios per ml. One strain
each of non-haemolytic Ogawa, non-haemolytic
Inaba, El Tor (Ubol) Ogawa and El Tor (Celebes)
Ogawa was used. There was no significant difference
between the survival time of the haemolytic and non-
haemolytic vibrios. They disappeared from the
stomachs of the fish in 5.3 ± 1.2 days. Thus fish
probably do not carry the infections from one coun-
try to another. One has to wonder if the contami-
nation of fish does not take place during cleaning
and handling, or if fish do not become infected while
being kept ready for sale in small, often leaky, boats
at the shore where the water is far from clean.
While the longer survival time of a number of El

Tor vibrios in water could modify the epidemio-
logical picture, other aspects of the El Tor epidemic
seem to be quite similar to those of " true " cholera.
The present El Tor outbreak is restricted to poor

people inhabiting bustees and slums, to off-shore
fishermen living under bad sanitary conditions, and
to boat-dwellers with less than minimal sanitary
facilities. The epidemic is limited mostly to coastal
areas and to the vicinity of lakes, where properly
treated water is not available. Shallow wells or
canals with a high content of salts and organic
matter are a characteristic of most of the involved
areas. Hilly regions, jungles and coasts with steep
shores and strong sea waves, like the southern coast
of Java, remained free from infection.

Except for a few instances in Indonesia, the Chin-
ese population was little affected in areas apart
from the Asian mainland. This may be due to their
habit of drinking tea and eating freshly cooked
food, as well as to their long-standing adaptation to
urban life, where sanitary customs are different from
those of the barrios, longhouses and kampongs
where many of the recent poor non-Chinese town-
dwellers used to live before moving to cities.

It has to be added that nearly all affected munici-
palities were of a riverine nature, often with brackish
water and tidal inlets, and lacked sufficient treated
water, especially during the dry season. Since such
conditions are favourable for successive contamina-
tion, a water-borne outbreak does not necessarily
have to be of an explosive nature in these localities.
It can be postulated that this was the cause of the
relative absence of explosive outbreaks in towns in
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the Philippines. Only two such outbreaks were
reported. The infection, however, tends to spread
upstream along rivers. This can be partly attributed
to funeral customs, which attract many relatives
and friends from up-river areas who then transport
the infection to their homes. It was quite remarkable
that infections imported inland did not acquire a
solid foothold in any of the involved places. This
may be due to the sparser population and greater
isolation of the inland areas. Another plausible
explanation is the self-purification of the rivers, the
greater dilution factor in them, and the use of wells
by a more limited number of persons.

It is evident that the present El Tor epidemic does
not differ epidemiologically from the "true "
cholera vibrio outbreaks observed during recent
years.

CLINICAL CHARACTERISTICS OF EL TOR CHOLERA

At first glance, the mortality seems to be rather
high in the present El Tor outbreak. It is, however,
well known that during an unexpected epidemic of
cholera, when laboratory facilities are scarce or not
geared for cholera work, only the classic, typical or
text-book picture of cholera comes to the attention
of the public health authorities. Thus the figures
are not comparable with those collected by Morgan
et al. (1960) during a period when all persons with
diarrhoea came to the hospitals in Bangkok and the
stools from all of them were examined for vibrios.
Mild cases, naturally, have an excellent prognosis.
It can be estimated that only between 5% and 10%
of the clinically manifest cholera cases show typical
cholera symptoms. The actual infection rate is even
higher if symptomless carriers are considered.
Except for contacts in Hong Kong and Sarawak
and for one local study in the Philippines, no
systematic examinations were performed during
this outbreak. Dr J. J. Dizon 1 stated that the carrier
rate was between 8% and 20% in the Philippines,
according to random sampling. But since carriers
were detected by only one rectal swab examination,
the infection rate was probably higher.
The mobility of teams to combat cholera was

greatly enhanced by two methods. One, used in
Sarawak, consisted in the utilization of well-equipped
hospital boats which went to the patient, carrying
infusion fluids (in plastic bottles to save weight) and
vaccines for the contacts. The other, more recently
developed in Hong Kong and Kowloon, was the use

I Personal communication.

of the "flying doctor " service. This air service
picked up the patient and the first infusion was
administered to him during the flight.
As far as one can conclude from the data available

today, there was no difference between the clinical
manifestations of cholera caused by " true " and
by El Tor vibrios.

CAUSATIVE AGENT AND IMMUNOLOGICAL RESPONSES

There are two schools of thought concerning
El Tor vibrios. One considers them distinct organ-
isms, different from the " true " or non-haemolytic
cholera vibrios, the other thinks of them in terms
of variants or mutants of the " true " cholera strains.
Pollitzer (1959), Seal (1960), Nicolle et al. (1960),
Felsenfeld (1960), and Mukerjee & Guha Roy
(1961, 1962) have summarized the differences as well
as the similarities between these two subtypes.
Both " true " and El Tor vibrios belong serologi-

cally to group 01 of the vibrios and both can be
classified as Inaba, Ogawa or Hikojima strains,
according to their agglutinability. Both ferment dex-
trose, mannitol, mannose, sucrose and starch, but
not arabinose, and form indole and a small amount
of hydrogen sulfide. El Tor vibrios usually haemo-
lyse human and sheep red blood cells. Many El Tor
strains form acetylmethylcarbinol when tested by
the Barritt method and give positive Tanamal
reactions. A constant and important feature of the
El Tor vibrios is their lack of susceptibility to the
cholera phage IV of Mukerjee. The work leading
to this discovery has been summarized by Mukerjee
(1961) and Mukerjee & Guha Roy (1961).2 On the
other hand, Gallut and his group (Nicolle et al.,
1960) have isolated two phages which act only on
El Tor vibrios.
A further difference between " true " and El Tor

cholera vibrios is that the former grow slowly on
Difco Desoxycholate Citrate Medium, while both
grow well on Oxoid Deoxycholate Citrate Medium,
which is a modification of Hynes' agar. The classic
medium of Wilson & Reilly tends to inhibit many
El Tor strains. Chatterjee & Mukerjee (1959) found
a higher nucleic acid content in El Tor vibrios. This
observation may lead to a further differential test.
Mitra & Chatterjee (1961) found El Tor organisms
producing lecithinase to an extent which may allow
the us- of a simple method for its determination.
Liu (1959) re-examined the problem of haemolysin.

2See also the articles by S. Mukerjee on pages 333 and
337 of this issue.
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NUMBERS OF SERA WITH ANTITOXIN LEVELS OF 1.0 OR MORE UNITS
AGAINST "TRUE" AND EL TOR CHOLERA VIBRIOS

Serum antitoxin level of 1.0 or more units
Number of against extract (toxin) from:

Status of individuals sera tested
it

Ubol Philippine
True" (Zam-Zam) (Celebes)
Ogawa El Tor El Tor

Convalescent, " true " cholera 196 186 138 94

Convalescent, Ubol infection 34 30 32 25

Convalescent, Philippine infection 32 30 30 29

Vaccinated (Thais and Filipinos) 204 62 49 31

A re-check of the concept of haemolysin and lethal
toxin was also the subject of a publication by
Watanabe & Felsenfeld (1961) which showed that
the El Tor haemolysin was distinct from the lethal
toxin. These characteristics, however, may vary
from strain to strain and further examinations are
necessary before definitive conclusions can be drawn
and new " standard " tests advocated.
The lack of complete cross-protection and

neutralization between " true " and El Tor vibrios
was demonstrated by Felsenfeld (1960) and was
borne out by the observations of Briones 1 and
Aragon,2 who found during the recent outbreak in
the Philippines that immunization with " true "
cholera vibrios increased the serum agglutination
titres significantly against " true " cholera vibrios
but not against El Tor vibrios, while patients who
had El Tor cholera showed high agglutination titres
against both " true " and El Tor vibrios.
The accompanying table summarizes the results

of observations of serum antitoxin levels, deter-
mined by Preer's modification of the agar-gel
diffusion technique (Morgan et al., 1960), using
antigens prepared by the method of Watanabe &
Felsenfeld (1961) and the SN extract of Ghosh &
Mukerjee (1961), on the following sera: sera collected
from cholera patients in Bangkok in 1959; sera from
patients in the mild El Tor outbreak in Ubol,
Thailand, which was caused by an El Tor Zam-Zam
type-a vibrio of low toxigenicity (Felsenfeld et al.,
1961); sera from patients in the Philippines; 3 and

I T. N. Briones-" The El Tor epidemic in the Philippines"
(Paper read at the meeting of the Association of Philippine
Military Surgeons, Manila, December 1961).

' Unpublished material, 1962.
'The convalescent sera from the Philippines were received

through the kindness of Dr T. P. Pesigan, Mrs C. Z. Gomez,
Dr G. W. Mishtawt and Col. J. Rizzolo.

sera from vaccinated individuals both in Thailand
and in the Philippines.
The convalescent sera were collected one to three

weeks after the onset of the disease. The blood
samples from immunized individuals were drawn
not earlier than one week and not later than three
months after immunization with standard cholera
vaccine.

This investigation showed that disease caused by
"true " cholera vibrios did not lead to an intensive
production of a neutralizing substance against
highly toxic El Tor supernates in more than about
half of the cases, while infections with a highly
toxigenic strain of El Tor evoked the production of
antibodies against all the subtypes which were
examined in this 'experiment.
Taking into account the differences listed above,

one can distinguish " true " from El Tor cholera
vibrios by the following means:

1. Haemolysis of sheep and goat cells, which is
said to be characteristic of El Tor strains.

2. Phage susceptibility to Mukerjee's group IV
phage, which is not shared by El Tor vibrios.

3. " Toxin" production, which is somewhat
different in El Tor strains.

One may add that the haemolysin of the El Tor
vibrios does not seem to play any role in the patho-
genesis of human cholera. As the Japanese Cholera
Control Commission4 pointed out, various types of
Corynebacterium diphtheriae differ in their haemoly-
tic abilities and toxin production. Nevertheless, one
would hesitate to declare C. diphtheriae var. mitis a
different species or suggest that the disease caused
by it should not be considered as diphtheria, though

' K. Nobechi et al., personal communication.
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this, in fact, happened in the case of El Tor organisms
and " cholera ".
The specific phage sensitivity or resistance of

El Tor vibrios seems to be the main characteristic
that allows us to separate them from other cholera
vibrios. This, by itself, should not be considered a
strong enough characteristic to call for a reclassifica-
tion of the organism. The phage typing of salmo-
nellae and of staphylococci has become a routine
laboratory procedure. Thus, phage susceptibility.
from the taxonomic point of view, should not be
construed as a cause for separating the El Tor vibrio.
Another reaction which carries much weight.
namely, agglutination by specific sera, definitely
favours the inclusion of the El Tor vibrios under
V. comma (V. cholerae).
Thus the suggestion to designate agglutinable

El Tor vibrios as V. comma var. El Tor or V. cholerae
var. El Tor is strongly endorsed.

FURTHER FIELD OBSERVATIONS AND

RECOMMENDATIONS

In addition to an inquiry into the mode of spread
of the El Tor cholera, observations were made of
the work of the diagnostic laboratories and of the
measures taken to combat the present epidemic in
the countries visited.

Laboratory work

Except in Japan and Hong Kong, there was a
shortage of trained laboratory personnel, especially
technicians. So far as media and methods are
concerned, in the beginning alkaline peptone broth,
alkaline bile agar and Dieudonne's medium were
used in most laboratories. Later, some laboratories
changed to Monsur's modification (1961) of the
tellurite starch plate of Ch'i & Zia (1949). Two of
these then switched to Lankford's (1959) oblique light
technique for selecting vibrio colonies from alkaline
agar plates. The government laboratory in Kuching,
Sarawak, obtained consistently good results with
Oxoid Deoxycholate Citrate Medium and the
government laboratory in Hong Kong adhered to
duplicate alkaline bile agar plates, with which it has
obtained good results for several decades. A similar
method was used in Indonesia, where the Dieudonne
plate has also been employed. In Japan, where
cholera is not present but the authorities instituted
" sentinels" water and food examination and where
excellent facilities are available, a series of time-
proven media is used.

The lack of use of the well-established shipping
media of Venkatraman & Ramakrishnan, of
Lefebvre & Gallut, and of Ahuja et al. (quoted by
Pollitzer, 1959) was surprising. Recommendations
were seen but no field use observed of a recently
recommended modification of Gohar's preserving
fluid. Alkaline- peptone water was used even for
forwarding specimens that were en route for several
days, in spite of the relative unsuitability of this
medium for such a purpose.
The standardization of diagnostic methods is

most desirable when cholera affects a huge region,
as in the present outbreak, in order that the results
from different areas may be comparable. The well-
established procedure suggested by Burrows &
Pollitzer (1958) and endorsed by WHO, used in
parallel with Hynes' deoxycholate citrate agar
(which permits also the isolation of salmonellae and
shigellae) may be the most practicable, since many
of the new media are based on specific bile salts
which, when obtained from different sources, show
considerable variations. The use of tellurite salts,
which cannot be autoclaved, seems to cause some
difficulties in certain field laboratories, while the
recent revival of gelatin-containing media has met
with obstacles because of the different gelatin brands
used.

Technicians should be trained in inter-epidemic
periods in the use of specific and field-tested media,
so that in the event of an outbreak the requisite
plates and fluids will be properly prepared and
standardized.
The great variety of diagnostic sera found in the

laboratories, including experimental batches, has
accounted in the past for many misunderstandings
and discrepancies. It is essential that reference sera
be made available. Such sera should be highly
specific, such as those prepared with Gallut's
antigens.
With phage-typing achieving increasing im-

portance, and Dr S. Mukerjee having set up a most
co-operative and expertly conducted reference
laboratory at the Indian Institute for Biochemistry
and Experimental Medicine in Calcutta, this
diagnostic method should be extended on a world-
wide scale.

Measures taken to combat epidemics

Legislation. Authorities in Japan, Sarawak,
Singapore and Hong Kong feel that the present
International Sanitary Regulations, which distin-
guish El Tor disease from " true " cholera, do not
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assist them in protecting the health and lives of their
citizens and subjects. Local legislatures, such as
those in Sarawak and Hong Kong, have taken steps
to authorize measures necessary to combat El Tor
infections.

Isolation. The isolation of contacts and carriers
presented a problem in numerous areas, but was not
enforced in several countries. Kamal et al. (1948)
and Kamal (1950) drew attention to the, possibly,
long incubation period of cholera and suggested that
the officially accepted period of 5 days be changed to
10 days, which is much in accordance with present
observations. Kamal et al. (1948) successfully used
non-absorbed sulfa drugs in the treatment of
carriers, while in Hong Kong streptomycin and,
in resistant cases, chloramphenicol, have been
given with good results. Therapeutic and chemo-
prophylaxis trials should be carried out on a larger
scale.

Vaccination. All / countries involved are using
"true" cholera vaccine with the exception of the
Celebes, where El Tor vaccine is given. Indonesia
is now distributing 4 types of vaccines. In Sarawak,
the vaccine was given intracutaneously in 0.4-ml
doses. In Hong Kong, revaccination is now being
carried out. Japan has started an energetic, well-
planned, two-dose vaccination campaign. In the
Philippines, about 30% of the population received
one dose. According to Dr J. J. Dizon,' about 20%
of the cholera cases had been vaccinated prior to
becoming ill. Vaccination seems to be effective in
areas where other sanitary measures also are
enforced-an observation already made by Kamal
et al. (1948). Moreover, it has been quite evident
in this and in previous epidemics that a person who
comes forward to be vaccinated is also amenable to
suggestions concerning hygienic habits, while the
negligent and non-cooperative individual will refuse
or avoid vaccination and continue to indulge in
insanitary practices which endanger him and his
environment. There is, however, a strong popular
demand for vaccination, which many laymen con-
sider the only panacea for all infectious diseases.
Perhaps further investigations will produce a truly
effective cholera vaccine. It is hoped that endemic
cholera areas, such as Bengal, may serve as a proving
ground for vaccines; for example, an evaluation of

I Personal communication.

the El Tor vaccine against " true" cholera could be
made in Bengal, while the reverse test could be
made in Indonesia. Such a project would, naturally
require the support of the governments involved as
well as of WHO.

Environmental sanitation. Great efforts have been
made to improve environmental sanitation, including
water supply, in Sarawak, North Borneo, Hong
Kong, Singapore, Taiwan and Japan. Stress was
laid on the free supply of chlorinated water by boats
and lorries during the epidemic in Sarawak and
Hong Kong. An emergency water pipeline was laid
in the Surabaya section of Kuching. Clean-up
campaigns were initiated and plans for new wells,
water pipelines and sewers were drawn up in all the
involved countries. It is doubtful, however, if all
these plans can be carried out, because sufficient
funds are not available in all localities.

Nutrition. As stated, cholera is a socio-economic
disease afflicting the poor, the under-nourished and
persons living under bad sanitary conditions.
Kamal et al. (1948) called attention to the prevalence
of cholera among people infected with parasites.
The area in which the present epidemic rages is the
parasitologist's paradise. Moreover, the population
is generally short of proteins, vitamin A and members
of the vitamin B complex, as well as calcium and
iron. Exceptions are Madura, where no cases
occurred, and Bicul, where only scattered instances
of cholera were reported. The latter is a peninsula
where the vitamin A, vitamin C and protein intake
is higher than in the rest of the Philippines. It seems,
however, that the nutritional condition predisposing
(sit venia verbo) to cholera is a multiple deficiency
rather than the lack of one single factor. It may be
supposed that recent economic developments in
Malaya and Singapore, in addition to quarantine
measures, have kept those regions free from cholera.

Public health education. Health education of the
public seemed to be one of the most important
factors in combating cholera in Thailand in 1958-61.
It was also very skilfully applied in British Borneo,
Hong Kong, Singapore and Japan, and certainly
contributed to the conquest or prevention of the
disease in those areas. It is most desirable that
this phase of public health activities be emphasized
more than it is today.
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RtSUMt

Rappelant le cheminement de 1'6pid6mie de cholera
qui prit naissance dans l'ile de C6lebes et s'6tendit au
Pacifique occidental en 1961/62, I'auteur d6crit I'agent
pathogene, un vibrion El Tor, sous-type C61bes, hemo-
lytique et producteur d'une toxine letale. Ce vibrion a ete
cultiv6 facilement a partir de pr6elvements humains, ou
de l'eau. I1 differe du sous-type Zam Zam, isole lors de
1'epid6mie de Thallande, en 1960. Les manifestations
epidemiologiques et cliniques etaient les memes que celles
du chol6ra * classique * durant la derniere decennie.
Le vibrion El Tor peut etre distingue' du vibrion chole-

ique * vrai * par le fait qu'il provoque l'hemolyse des

erythrocytes de chevre et de mouton, qu'il n'est pas
sensible au phage du groupe IV de Mukerjee, et par la
production d'une * toxine * quelque peu differente.
Du fait que les infections i El Tor ne different pas de

celles qui sont causees par les vibrions non h6molytiques,
les memes mesures de prophylaxie et de traitement
doivent leur etre appliqu6es. Les pays qui ont et6 vic-
times de telles epid6mies ou en sont menac6s ont pris
ou devront prendre les memes mesures que s'il s'agis-
sait d'epidemies dues au vibrion cholerique * vrai *, en
particulier la vaccination au moyen du vaccin chol6rique
d'usage courant.
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