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SYNOPSIS

In discussing prevention, the author deals first with the provision
of permanently safe water, supplied from waterworks or wells, and
with other improvements in environmental sanitation. Control
of food and drinks, public health propaganda and education, and
vaccination are also considered under this heading.

The greater part of this study is devoted to suppressive measures,
affecting the individual, the environment, and persons in the mass.
Discussion of the isolation, detection and management of cholera
patients, the management of contacts, and the management and
treatment of carriers is followed by sections on, inter alia, disin-
fection, temporary improvements in water supplies, fly control, and
personal prophylaxis. In dealing with mass prophylaxis, the author
pays particular attention to vaccination. In the concluding sections
he goes into the control of pilgrimages and local and international
quarantine measures.

PREVENTION

General agreement has been reached that, as Sticker (1912) aptly
put it,

" The cholera-free times are the times of anti-cholera work. The true amelioration
of all conditions of humankind is effected in peace times through arrangements and adop-
tion of habits inimical to the invasion and entrenchment of noxious factors in general
and of epidemics in particular. The best, indeed the only justified, sanitary police is
that which countenances the approach of diseases with a calm conscience, because it
feels entitled to say that all humanly possible precautions have been taken." [Trans.]

The measures called for to prevent the invasion and spread of cholera
may be specified as follows.

* This is the last of a series of studies which will be published as a monograph on cholera in separate
editions in English and French.-ED.
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Provision of Permanently Safe Water Supplies

The question whether, as is now generally accepted, the supply of
permanently safe drinking-water plays a paramount role in cholera pro-
phylaxis, has been much debated in the past. However, as Liebermeister
stated when writing in 1896,

" Pettenkofer's dogma, according to which no infection is produced through drinking-
water, has been so decisively invalidated through the sad experiences of the last years,
that no dialectics will once more give credence to it. Provision of safe drinking-water,
not exposed to contamination, forms, therefore, one of the prime tasks of cholera pre-
vention." [Trans.]

Liebermeister added with great reason that the question how to procure
such safe water supplies, depending as it did upon varying local conditions,
could not be answered in a uniformly valid manner. In accordance with
this view, which has been generally accepted, it is necessary to pay separate
attention to the procurement of safe water supplies from (1) waterworks
and (2) properly constructed and adequately used wells.

Waterworks

Dealing with the problem of water-borne infection in the tenth of these
studies,l attention has been drawn to several observations showing that
the pollution of waterworks water with V. cholerae, either due to the
use of unfiltered supplies or resulting from faulty functioning of the filter
plants, was the cause of explosive cholera outbreaks. However, these
occasional disasters cannot invalidate far more ample evidence to the effect
that as a rule the opening of properly functioning waterworks led to a
marked decline, sometimes even to the disappearance, of cholera in the
communities concerned. Emphasis upon this most important method of
cholera prevention was laid by Macnamara as early as 1876, when he stated
that he could not

" but believe that the introduction of a pure water supply into Calcutta has been the
immediate cause affecting the diminution in the death rate from cholera which has existed
during the past 5 years amongst the inhabitants of the place." 2

Further noteworthy observations made to the same effect may thus
be summarized:

1 Bull. Wld Hith Org., 1957, 16, 811
2 As noted in the preceding study (see Bull. Wld Hlth Org. 1957, 16, 812), Koch, speaking at the 1884

Cholera Conference in Berlin, also referred to the beneficial effect exerted by the opening of the Calcutta
waterworks in 1870.
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Authority

Flugge (1893)

Blumenthal (1909);
Sticker (1912)

Harris (1913)

Mendelson & Tait (1921)

Findings

From 1831 to 1867 Breslau (then in Prussia) had eleven
cholera outbreaks, most severe in part. However, in 1873,
i.e., two years after the opening of the waterworks, in spite
of repeated importations of the infection, the number of
cholera cases totalled no more than 59.

The cholera incidence in Moscow decreased incessantly pari
passu with enlargement and improvement of the waterworks
originally opened in 1805. In 1908, after ample and fully
reliable waterworks water supplies had become available,
only 16 persons died of cholera as against over 7000 in
St. Petersburg, the water supply system of which continued
to be quite unsatisfactory.
The provision of piped water supplies in various towns of
the United Provinces (now Uttar Pradesh) of India led to
a great reduction of the cholera mortality. That the infection
did not disappear altogether was due to extrinsic causes,
such as the continued use of other sources of water supply
and the presence of numerous pilgrims.

Observing a 1919-20 cholera outbreak at Bangkok, Thailand,
Mendelson & Tait noted a most marked reduction of the
cholera incidence in the eastern part of the town, which was
provided with a good waterworks system, whereas the infec-
tion was much more rampant on the west side across the
river, where safe water supplies were lacking. The morbidity
and mortality figures per 1000 of the population were as
follows:

East side
West side

Hoops (1935)

Cholera morbidity

1.376
9.42

Cholera mortality

0.800
4.958

As stated by Hoops at the 1934 conference of the Far Eastern
Association of Tropical Medicine, " cholera used to be
endemic in the Malay Peninsula but had disappeared in every
State on the introduction of a water supply to the principal
centres of population". Hoops stressed in this connexion
that the pure water was issued free from standpipes to the
poor.

The validity of the findings quoted above has been fully confirmed by
recent observations. Thus there can be hardly any doubt that the availability
of pure waterworks water was the most important reason why, as Shousha
(1948) put it in his account on the 1947 cholera epidemic in Egypt, " the
disease has failed to establish itself in any of the towns provided with
satisfactory sanitary accommodation". Similarly, Benjamin (1949), dealing
with the problem of cholera control in Bombay State, recorded that
" The provision of a pipe water supply to towns has resulted in most cases in a marked
improvement in the incidence of cholera. In a few cases where the water supply is insuffi-
cient and where the people take water from a river near the town, the improvement is
slight."
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In accordance with these observations Subrahmanyan (1951) came to
the conclusion, based on statistical computations, that

" Whether the district was highly endemic or not, the town with a piped water supply
was better protected against cholera than the rural district under the same conditions,
both in East Bengal and West Bengal."

While thus there can be no doubt that the installation of waterworks
in communities threatened or frequently affected by cholera is a boon of
paramount value, constant vigilance must be exerted to ensure that the
supposedly pure water supplies thus made available are really of the indis-
pensably high standard. Avoiding false economies, emphasis must be laid
therefore upon proper construction and equipment of the waterworks.
Particularly, if the supplies to be purified are drawn from rivers or other
surface waters, it is most desirable to use chemical treatment, especially
chlorination of the water, in addition to adequate filtration. If chlorination
is done, serious attention ought to be given to the advisability of increasing
the chlorine content of the water to a higher value-up to two parts per
million-at times when cholera threatens or is present. This useful pre-
caution was adopted, for instance, in some of the Chinese cities, particu-
larly in Shanghai, without meeting with serious opposition on the part of
the consumers.

Either the waterworks must be provided with adequate laboratory
facilities of their own, or samples of their raw and their processed water
must be sent frequently, preferably daily, to public health laboratories in
or near the communities in question. Great care must be taken to draw
samples of the purified water not only from the main in the works, but also
from peripheral taps, because-contrary to not rarely held beliefs-tamper-
ing with peripheral pipes, as may occur, for instance, when electrical
or telephone cables are laid or other digging operations are undertaken
in the streets, may lead to localized peripheral pollution of adequately
processed waterworks water. Observations on this point seem to have
been made by Mendelson & Tait (1921), for instance, who stated that
" the efficiency of taps was not always up to standard, but this was always found to be
a local affair with the tap examined, and in no way the result of the filters."

The present writer even knows of an instance in which wilful tampering
with a pipeline leading to a refugee camp so as to obtain water for an
adjacent newly established small camp of " squatter" refugees led to an
incipient cholera outbreak among the latter, obviously due to contamination
of the superficially laid pipes in the cholera-affected slum area in question.
Repair of the permanent pipe system and installation of a proper water
supply for the squatters promptly led to the disappearance of the infection
among the latter.

Reference has already been made to the observations of Koch (1884)
and some subsequent workers who had shown that the opening of water-
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works, though invariably leading to a marked decrease in the incidence of
cholera, did not as a rule lead to complete disappearance of the infection
from the communities concerned, because the safe water supplies had not
been made available on a really community-wide scale or because, if water-
works water was laid on everywhere, people with restricted means were
often unable to pay for it and were thus forced to rely upon unsafe sources
of water. Attention has been drawn, on the other hand, to statements of
Hoops (1935), according to whom the universal use in the principal cities
of Malaya of waterworks water, which was issued free from standpipes to
the poor, had led to complete disappearance of cholera. These observations
speak for themselves and clearly demonstrate the imperative need to
supply safe water to rich and poor alike without any regard for narrow
fiscal policies. It is greatly preferable for permanent arrangements to be
made in this respect, but, as will be discussed later, failing a permanent
provision of safe water for all inhabitants, temporary arrangements for its
supply can be made at times when cholera is present or imminent.

While, in view of the obvious importance of safe water, not only for the
purposes of cholera prevention, but also for attaining a satisfactory state of
public health in general, an ever-increasing number of cities and towns in
most parts of the world is provided with adequate waterworks, unfortunately
the cost of procuring such safe water supplies for villages or for groups of
settlements in rural areas as well is as a rule prohibitive. However, while
funds for the erection of waterworks in rural localities may be unobtainable,
there ought to be no real difficulty in raising sums sufficient for the systematic
improvement of the well-water supplies, which will now receive due attention.

Wells

Though wells-which serve as one of the most important sources of
water supply in cholera-affected rural areas-may be classified in various
ways, it seems best for the purposes of the present disquisition to pay
separate attention to (a) dug, invariably shallow, wells; and (b) tube wells,
which, as will be discussed below, may be drilled to depths varying from
those usual in the case of dug wells (as a rule not more than 30 feet, orabout
10 metres) to hundreds of feet.

Before paying further attention to these types of wells it is important
to state that, while in the past great emphasis was laid upon the danger
of subsoil pollution of their water, according to subsequent investigations
such contamination takes place to a far lesser extent than was formerly
feared. Ably discussing this point, Subrahmanyan and colleagues (1948)
stated in their profound studies on rural water supplies that the danger
of well contamination through the soil
" has been emphasized and perhaps over-emphasized by sanitarians in all countries.
Caldwell & Parr (1937) and Dyer [and co-workers (1945)] have found that in sandy or
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clayey soils free from fissures, bacteria from such an obvious source of pollution as the
borehole latrine do not travel more than 10 ft. to 25 ft. [3 m-7.5 ml in the direction of
the flow when the rate of withdrawal of groundwater is not high, and therefore the
chances of contamination of wells subject to such usage as may be expected in rural
areas are not so great as has been believed in the past."

However, the danger of surface pollution of unprotected or insufficiently
protected wells is great indeed, and, as has already been mentioned in
the preceding study,' the Qften used method of collecting the water of
shallow wells with the aid of buckets or other vessels is apt to render even
properly installed wells highly dangerous. Means of counteracting such
possible pollution and surface contamination in general will be dis-
cussed in the following disquisition on the types of well commonly used
in the cholera-affected areas.

Shallow dug wells

The character of the primitive shallow wells still met with in the cholera
areas is exemplified by the following description by Bishop (1913):

" The ' pot well ' common to this part of Bengal is an earthen shaft lined by burned
pot rings with a diameter of 2 feet 9 inches [80 cm]. Such wells are sunk usually in the
dry season, and are carried down to a depth of between 20 and 30 feet [6 m-9 m], i.e.
until a depth of water of 4 to 6 feet [1.2 m-1.8 m] is obtained. The well lining is generally
built up some 3 feet [about I m] above the ground surface and supported by a small
earth ramp."

Fortunately, owing to the particularly great interest now paid in the
cholera-affected areas to improvements of the rural water supplies, this
primitive type of shallow dug well tends to be replaced by better constructed
wells. Thus Subrahmanyan and co-workers (1948) found it possible to
classify the open wells they met in the course of their studies in another
part of Bengal in the following five sanitary categories:

(a) Parapet, apron and drain satisfactory;
(b) Parapet and apron satisfactory, but drain for waste water less than 5 feet [1.5 ml

long or broken or not provided;
(c) Parapet and drain satisfactory but apron unsatisfactory;
(d) Only parapet or apron or drain satisfactory;
(e) Parapet, apron and drain all unsatisfactory.

The reason why the character of the wells varied so considerably and
why evidently a good number of them were in an unsatisfactory condition
was perhaps that most of the shallow open wells seen by Subrahmanyan
and colleagues were privately owned. As they added, these wells were
also less popular than tube wells for drinking-water supply. Almost none
of the shallow wells was fitted with covers or provided with pumps, so that

1 Bull. Wld Hlth Org., 1957, 16, 818
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water was drawn from some of them with the aid of a pulley and bucket,
while in others it was obtained with buckets let down by hand.

An interesting attempt to improve the system of water delivery from
shallow wells with the aid of locally available means has been described
and illustrated by Khan (1934). He proposed the use of a collecting board
made in the shape of a boat by joining several wooden boards of convenient
size; this board projected on one side into the lumen of the well-shaft and,
slightly sloping, was connected on the outside of the well parapet with
a delivery tap situated about 11/2 feet (50 cm) above ground level. The
functioning of this well, which was provided with a detachable cover
made of boards and from which water was drawn in an iron bucket with
the aid of a rope and pulley, was thus described by Khan:

As the bucket is pulled up and has reached above the level of the collecting board,
the handle of the bucket engages in the loop of the push bar.[1l At this moment the push
bar is pulled by the handle for a convenient distance, and at the same time a slight move-
ment of the drawing pulley in the reverse direction, as in lowering the bucket, allows
the bucket to be drawn on to the upper surface of the collecting board. The bucket is
released there by a further movement of the drawing pulley. As the bottom of the bucket
is pointed, it falls on its side, and if the collecting board is so made as to allow this to
occur without impediment, the bucket is almost completely emptied, and the water
runs out of the delivery tap. After the bucket is emptied, it is lifted up by a slight turn
of the drawing pulley in the right direction (viz, in the direction of drawing up the bucket)
and pushed out by the push bar clear of the collecting board. It may then be lowered
into the well again."

There can be no doubt that the scheme for well improvement recom-
mended by Khan was theoretically sound. At the same time, however,
one cannot help noting that the apparatus recommended by him was
somewhat difficult to handle and one must also fear that it was by no
means easy to keep it in good working order. It was probably for these
reasons that this ingenious scheme for well improvement did not attract
attention.

Subrahmanyan and co-workers (1948), examining 44 shallow open
wells in the Singur and Balarambati districts of West Bengal, found the
bacterial content of these water supply sources, as measured by the number
of gas-forming bacilli in 1 OO-ml samples, distressingly high, but noted
a considerable decrease in this bacterial contamination during the cold
season. In order to attempt improvement of the wells, these workers
provided seven of the shallow open wells with sheet-iron covers as well
as with deep-well-pattern pumps, while seven others of these wells, also
fitted with such pumps, were left uncovered. After a few months some
more of the wells were protected by concrete covers as well as provided
with pumps. The value of these various improvements was assessed through

1 This " is a bar (made of wood or iron) with a loop at one end through which the rope passes
It was used in the above-described manner to pull the bucket on to the collecting board and to push it off
again after the water had been discharged.
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weekly determinations of the coli-titre of the water of the wells, samples
taken simultaneously from the unimproved wells serving as controls.
Commenting upon the results of these comparative tests, Subrahmanyan
and his colleagues stated the following:

" Open shallow wells yield water that is definitely inferior to tube-wells in bacterio-
logical quality. The bulk of the pollution appears to be introduced directly from the
surface through the open top, and through buckets and ropes. It appears that very
little of the contamination is introduced underground. The soil and the pottery rings
and other lining of the open wells are, however, all conducive to the retention of any
contamination that may be introduced. When a pump is fitted, there is a considerable
improvement in the bacteriological quality of the water. There is a further improvement
when the top is closed by a concrete cover and it is practicable to attain a standard of
not more than 100 coliforms per 100 c.c. in 75 per cent of the samples. This is, however,
far inferior to the practicable standard for tube-wells and it is necessary to carry out
further investigations on open wells."

There is no doubt that, making lavish use of concrete and other first-
class materials, it would be possible to construct shallow wells which,
if they tapped a satisfactory source of water and were provided with
suitable pumps, would prove fully adequate. Since, however, as will be
discussed below, often quite satisfactory water supplies may be obtained
with the aid of far more easily constructed and considerably cheaper
shallow tube wells, one must wonder whether it would be justified to
make provision for elaborate patterns of dug shallow wells under the condi-
tions usually prevailing in the areas affected or threatened by cholera.

Tube wells

Bishop (1913), who was able to collect ample experience on the con-
struction of tube wells when engaged in a cholera prevention scheme in
Bengal, found that the usually recommended procedure of forcibly driving
in the pipes used for the shallow type of this kind of well (25 feet or 7.5 m)
with the aid of wrenches was unsatisfactory, because as a result of this
procedure the filter point of the pipes was apt to become damaged or
tightly packed with earth. Hence, he stated,

" The plan which we have found most successful has been to first sink a four inch [10 cm]
outer pipe and, if water of good quality is found within 25 feet [7.5 ml of the surface,
to introduce within this four inch bore hole a filter point with a sufficient length of two
inch [5 cm] piping attached. The pump is then temporarily fitted and worked for some
hours. If the resulting water supply is satisfactory the pump is detached and the outer
four inch tubing withdrawn, the inner pipe being left permanently in position. The
upper end of this is secured firmly by clamping between a couple of sleepers to which
the pump when fixed is screwed."

If it was impossible to obtain a satisfactory water supply with this
shallow type of well, the 4-inch pipe had to be driven down until a sandy
layer bearing a good water supply was reached. Then an inner tube of
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1 4-inch (3-cm) calibre was inserted and its upper end was connected
with a suitable pump.

An exhaustive investigation of 134 tube wells varying in depth from
50 to 250 feet (15 m-75 m) was made in the above-mentioned two districts
of West Bengal by Subrahmanyan and colleagues. As they stated, the
most important observation arising out of these studies was
" that tube-wells of moderate depth can serve as satisfactory sources for safe water
supply in rural areas with soil conditions similar to those at Singur, i.e. over a
large part of the Gangetic plain and delta. They yield water that is little affected by
comparatively insanitary conditions on the surface, change of seasons, heavy usage
or even the use of priming water. The water from the surface is not able to mix directly
with the ground-water and the soil gets naturally compacted around the tube well so as
to cut off surface contamination. There is little chance of the ground-water getting
contaminated under the prevailing conditions of soil and usage."

It was thus practicable to attain and to maintain a bacteriological
standard of not more than 10 coliforms per 100 ml in 800% of the samples
taken from these wells. As the authors added,
" This standard appears to be consistent with the absence of gastro-intestinal diseases
traceable to tube-well water, and may be considered as the standard for adoption in
judging the purity of rural water-supplies from tube-wells. If in any place the soil is
likely to develop cracks and fissures, the surface water will be able to mix with the ground-
water and the samples will naturally fail to come up to this standard."

While it was essential to chlorinate the pumps and wells whenever
repairs had been made on the former, it was found that " periodic chlorina-
tion of tube-wells does not effect any lasting change in the quality of the
water and appears to be unnecessary ". Nevertheless the maintenance
of the tube wells was difficult and expensive in that the pitcher-type pumps
commonly used for tube wells in India were rather liable to get out of
order, so that in the areas surveyed by Subrahmanyan and co-workers
the pumps of public tube wells needed an average of two repairs a year.
It was true that
" the time taken for actual repairs does not exceed 1 hour in 95 per cent of the cases
and the cost of materials does not exceed Rs. 4-8-0 in 83 per cent of the cases. However,
taking the difficulties of road transportation into account, one man is required to maintain
150 tube-wells and the total cost of maintenance is about Rs. 8 per tube-well per annum." I

It might seem well to reduce this current expenditure by the installation
of pumps of better construction, but as the people are not rarely rather
inconsiderate in handling the pumps, one cannot feel convinced that the
initially greater outlay for a better type would be compensated for by
decreased maintenance costs. No doubt, however, better constructed
pumps, even though not fully proof against damage, would break down
less frequently, thus reducing the times during which the people, being

1 Rs. 8 = US $1.80
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unable to get tube well water, have to rely upon unprotected water supplies.
Therefore the problem of the pattern of pumps to be used in the areas
affected or threatened by cholera deserves thorough study.

In spite of the difficulties still existing there can be no doubt that the
large-scale installation of adequate tube wells would be of cardinal impor-
tance for the prevention of cholera in rural areas in which it is not possible
to provide for piped water supplies. Particular attention ought to be paid
to the problem of making tube wells widely available in the cholera-
endemic areas, because, as Napier (1946) maintained with full reason,
" if all the inhabitants of these areas could be provided with a protected
water supply, it seems very probable that cholera could be stamped out ".

Unfortunately in a part of the cholera-endemic areas, especially on
the islands in the Brahmaputra delta, an extremely high ground-water
level forms an unsurmountable impediment to the construction of wells.
Short of supplying piped water, which at present at least seems out of the
question, the installation of some kind of local filter-plants seems the only
possibility for the permanent provision of protected water supplies to
the inhabitants of such localities. This also is a problem which urgently
calls for study.

Other Improvements in Environmental Sanitation

It is historically interesting to note that the question whether the provi-
sion of protected water supplies or other improvements in environmental
sanitation, particularly a proper system of sewage disposal, were of para-
mount importance for the prevention of cholera has been the subject
of considerable dissension in the past. Pettenkofer and his adherents
(who, as noted before, did not believe that water supplies played an
important role in the spread of the infection) stressed that in order to
diminish the " local disposition " to the epidemic spread of cholera, an
adequate system of sewage and refuse disposal must be given prime atten-
tion. However, this view was not shared by Koch (1884), who pointed
out that in Calcutta, where work on a proper sewage system had been
commenced in 1865, from that year

" up to 1870 the effect of the continuously expanding drainage system on cholera mortality
was not noticeable. But immediately the waterworks were opened [in 1870], cholera
decreased and has continued since then on the average at one third of the previous
level. However, the incidence of cholera, which fell immediately a supply of wholesome
drinking water was introduced, has not been further lowered by the considerable extension
of the drainage system that has occurred since 1870. Hence this favourable result has
to be ascribed solely to the piped-water system." [Trans.]

Koch's contention was supported by the observations of Mendelson
& Tait (1921). As noted above (see page 69), these two workers found
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a low incidence of cholera in the parts of Bangkok which were provided
with a pure water supply. At the same time, however, they stated that
in these precincts as well as in the city in general the nightsoil disposal
was quite unsatisfactory, a badly functioning bucket system being used.

It is further noteworthy that, as described by Subrahmanyan (1951),
the small towns of Bengal, though provided with service privies and
conservancy staffs, were nevertheless in a quite unsatisfactory state of
environmental sanitation, being " usually unclean, with flies, filth and
sullage stagnating in the street drains ", and thus dirtier as well as more
overcrowded than the villages. Still, as has been noted above, the cholera
death-rate was lower in the towns provided with piped water supplies
than in the corresponding rural districts.

While these observations leave no room for doubt that, in order to
prevent inroads of cholera, emphasis has to be laid upon the provision
of pure water supplies, it would be most unwise to neglect the erection
of a second line of defence through making suitable arrangements for other
sanitary improvements, particularly a proper sewage system and adequate
methods of refuse disposal. These measures in their turn will exert an
important influence on the number of flies and thus reduce or even eliminate
another potentially dangerous factor in the spread of cholera.

As will be discussed in the second part of this study, the state of
environmental sanitation in cholera-affected localities is unfortunately even
nowadays often so unsatisfactory that energetic temporary measures have
to be adopted for its improvement. However, the possibility of making
sometimes quite successful use of such emergency methods should never
serve as an excuse for neglecting the adoption of long-range programmes
for the introduction of permanent sanitary improvements. The fact that
much interest is being taken nowadays in such permanent sanitary improve-
ments for reasons quite unconnected with the threat or the presence of
the disease is of great benefit to cholera workers.'

The choice of the permanent sanitary improvements to be adopted for
purposes of cholera control depends upon the local conditions. In rural
areas in particular it is often out of the question to introduce a proper
sewage system, so that arrangements have to be made for family or for
communal privies or, what is often more desirable, for borehole latrines.
Apparently favouring the latter, Subrahmanyan (1951), in a discussion of
the anti-cholera programme adopted in the Singur health-demonstration
area of West Bengal, stated that

" A drive was made to arouse the interest of the people in safe methods of excreta disposal.
About 2474 borehole latrines were put down in 7 years against 12 000 needed actually.
There was great apathy in the beginning. A good many latrines were not taken to the

I It is curious to note that, in contrast to this modern attitude, in the past the cholera invasions of
Europe " very often led to far-going improvements in public health and to institutions which proved their
value in many other directions as well " (Liebermeister, 1896).
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proper depth. Most of the borehole latrines were filled in about 1 1/2 to 21/2 years. Perhaps
only about 600 may be functioning now, but the demand for reboring and servicing
of latrines has been increasing. The reboring is being done now... New types of
latrines are being developed, to overcome some of the defects in borehole latrines.
The latrines are all for family, not public use."

As Subrahmanyan added, the cost of the excreta disposal programme
was borne almost entirely by voluntary contributions of the people. Concrete
seats fitting the latrines were made available to them at cost price. Evidently,
however, he was in favour of the policy that materials as well as technical
assistance for making the latrines should be supplied by the State, and the
necessary labour by the communities. While ready to admit that properly
made latrines should eliminate the accessibility of the excreta to flies and
the possibility of water pollution, Subrahmanyan insisted that the latrines
would be

" of use in reducing cholera only if people learn to perform their ablution after defaecation
in the latrine itself and give up the habit of polluting tanks, canals and rivers."

" This ", as he added, " is a slow process. "

Supervisory Control of Food and Drinks

Though, as will be discussed in the second part of this study, the imple-
mentation of measures safeguarding the sale of foods and drinks forms an
important part of any programme adopted for the suppression of cholera
outbreaks, it would be an unwise policy to improvise such control measures
only after the disease has become manifest. On the contrary, in localities
threatened or frequently visited by cholera, plans for regulating the sale of
food and drinks during epidemics should be carefully made beforehand;
and those of the measures envisaged in this respect which, besides forming
a safeguard against the inroads of cholera, check the spread of gastro-
intestinal diseases in general ought to be constantly enforced. An adequate
programme for such activities has been proposed by McLaughlin (1910)
in stating that
" The health officer personally or through his sanitary inspectors should exercise the
closest supervision over markets, stores, restaurants, hotels and other places where
food and drinks are manufactured or exposed for sale. Unnecessary, careless and
uncleanly handling of foodstuffs should be prevented and all prepared foodstuffs protected
from flies and other insects."

Public Health Propaganda and Education

The groundwork for the intensive health propaganda and education
campaigns to be carried on during cholera epidemics should be laid during
times still free from manifestations of the disease. The main object of such
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campaigns during the off-seasons is to teach the people methods of personal
prophylaxis with the aid of which they can protect themselves not only
against infection with V. cholerae but also against gastro-intestinal affections
in general. Since, however, as will be discussed presently, early information
on the appearance of cholera is of the utmost importance for the rapid
suppression of outbreaks, advantage must also be taken of the off-season
campaigns to acquaint the people with the signs of cholera and to urge them
to report immediately, should they or their relatives or friends fall ill with
signs suggestive of the disease.

While the methods to be used for the propaganda and educational
campaigns will be dealt with in the second part of this study, special atten-
tion has to be drawn at the present juncture to house-to-house visits, which,
besides offering excellent opportunities for the instruction of the people
through health talks, can be utilized as well to inspect the sanitary condition
of the premises in question, thus enabling the staff to suggest or even to
carry out improvements in environmental sanitation. It is regrettable that
it is often difficult or even impossible to implement this eminently useful
method of cholera prevention.

In addition to the above-described methods, which may be said to fall
largely within the scope of the general public health programme, it is neces-
sary to make the following provisions in localities threatened or frequently
visited by cholera.

Intelligence Service

To guard against the unforeseen appearance of cholera, permanent
intelligence work on the part of the anti-epidemic organization is indispen-
sable. The prime duty of this intelligence service is to keep abreast of the
possible onset of outbreaks through a constant study of the cholera situation
in adjacent localities, especially in areas from which groups of people such as
pilgrims or seasonal labourers are apt to arrive. In regions where cholera is
endemic or occurs frequently, due attention must be also paid to past obser-
vations on the seasonal incidence of the disease, and methods of forecasting
outbreaks should be used to assess the likelihood of a reappearance of the
disease. As a further safeguard every possible effort must be made to obtain
information on incipient cholera manifestations at the earliest possible
moment. As will be discussed soon, it is essential to enlist for this purpose
the co-operation of the medical profession, and in rural areas that of the
village authorities as well, and moreover to make arrangements for obtaining
information from the owners or managers of hotels, lodging houses and
similar undertakings. However, as noted above, attempts ought to be made
as well to induce the people with the aid of suitable propaganda methods to
seek medical aid immediately should manifestations suspicious of cholera
appear in their midst.
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Staff Organization

In the past it was often necessary to fight cholera outbreaks with the aid
of emergency staffs hastily recruited after the infection had become rampant.
Nowadays this task is alleviated in that within recent times permanent
public health staffs have been made available on an ever-increasing scale
not only in urban communities but also in rural districts or even sub-
districts. However, invaluable as such staff groups are for some branches of
the anti-epidemic work, especially for keeping a constant watch for incipient
cholera manifestations and trying to nip these in the bud, their size is usually
too small and their duties are too manifold to make it possible for them to
combat major epidemics through their own efforts. It is essential, therefore,
to maintain, in addition to the regional public health staffs, special mobile
units capable of proceeding rapidly to the scene of such major outbreaks
so as to take over the fight against them.

The number and size of such anti-epidemic units depends upon the
cholera situation in the areas in question. However, even if cholera shows a
seasonal incidence, it is desirable to keep the units at full strength throughout
the year. For, apart from the possibility that they might thus become avail-
able for campaigns against other infectious diseases, their staff may make
itself most useful during cholera-free times by participating in preventive
activities such as the promotion of sanitary improvements, public health
propaganda and education, and vaccination campaigns.

To be able to perform their duties efficiently, the anti-epidemic units
ought to be provided not only with all necessary equipment and supplies
but also with sufficient motor-transport.

Provision for Hospitalization 1

A further most important task of cholera-preventive work is the provi-
sion of, or at least the planning for, sufficient hospital accommodation so that,
should the disease appear, prompt and adequate care can be taken of the
often suddenly accumulating patients. The problem of preparing for their
hospitalization varies according to the local conditions. In urban com-
munities it is often possible to take advantage of existing isolation hospitals
or of wards for the treatment of infectious diseases. Such wards are not
rarely available in rural public health stations as well, but as a rule their
space is too limited to suffice during major cholera outbursts. In areas
frequently affected by cholera it is therefore a most recommendable practice
to provide for mobile hospital units which can be rapidly shifted to the scene
of such major epidemics. Benjamin (1949), who referred to the provision

The methods for installing and running cholera hospitals will be discussed in the second part of this
study.
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of three 50-bed mobile infectious diseases hospitals in Bombay State,
testified to the great value of such institutions by stating that
" These hospitals have been very useful in not only reducing the case mortality but
also preventing spread by contact infection in the areas where they have functioned."

Vaccination

The indications for and the efficacy of preventive vaccination against
cholera will be dealt with in a separate section of this study.

SUPPRESSIVE MEASURES

General Organization of Campaigns

Dealing with the problems of cholera control, Liebermeister (1896)
maintained that
" If a cholera epidemic is present or even if it is threatening, it is most appropriate to
entrust the execution of all pertinent measures to a commission composed of physicians
and competent laymen, to which it is necessary to give to some extent a kind of dictatorial
power. The police ought to function in this work merely as an organ for implementing
the measures [Ausfuhrungsorgan]. Among others it will be the duty of this commission
to inform the public for what reasons its orders have been issued. Regular and reliable
official reports on the state of the epidemic will be instrumental in maintaining the con-
fidence of the public, whereas attempts at hiding the truth will lead to evil consequences."
[Trans.]

In view of the great progress which has been made in most countries
within recent years in the codification of sanitary regulations and in the
organization of public health services, there seems nowadays hardly any
need for cholera commissions with the far-reaching powers envisaged by
Liebermeister. As a rule it will be preferable to leave the direction and co-
ordination of the anti-epidemic activities in the hands of the senior public
health officers. However, it may be advantageous to arrange during major
cholera outbreaks, particularly in urban areas, for the functioning of advisory
boards consisting of leaders of the communities in question, the main task
of which will be to assist the medical officers in obtaining and keeping the
confidence of the population and to urge the people to co-operate in the
anti-epidemic efforts.

Arrangements for Detection of Patients

While the fundamental importance of the early detection of individuals
attacked by cholera is generally.realized, opinions regarding the comparative
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value of the various methods available for such a "case-finding" system
vary considerably. Many workers stress the importance of notification of
all instances in which the presence of the disease appears to be manifest or
may be suspected, and such notifications have been made obligatory in
many countries not only for the medical personnel but also for lay authorities
like, for instance, the village heads in rural localities; often, indeed, they
are even compulsory for the heads of individual households and, what is
of far greater importance, for the owners or managers of hotels, inns and
other places where transients are apt to lodge.

The usefulness of such a system of notification has been denied by other
observers, who pointed out that often only those sufferers who show typi-
cally severe signs of the disease will be detected, while the numerous patients
in whom the infection is manifested merely by diarrhoea, though also
dangerous by the fact that they may spread the disease, will remain un-
detected. However, irrefutable as this objection is, there can be no doubt
that the prompt notification of typically attacked cholera patients followed
by their rapid isolation will exert a great influence in reducing the spread of
the infection and will at the same time be instrumental in saving the life of
many of the sufferers because treatment was commenced at an early stage
of the disease. The validity of this contention has been well illustrated by the
following observations made according to Kamal and co-workers (1948)
during the 1947 Egyptian cholera epidemic:

" Gamal-el-Din,[1] investigating cholera incidence in rural areas of Behera Province,
found that in isolated farms away from the residence of mayors and which lack tele-
phonic communications, infection was heavier than in villages where mayors live and
telephones exist. Among 14,000 inhabitants in farms the incidence was 700 per 100,000
population, while among 437,000 people residing in the villages proper the rate was
240 only. The sanitary conditions in the farms and the villages are the same."

However, unwise though it would be to give up the system of notifica-
tion of cholera attacks, it must be fully realized that the sMethods actually
used for this purpose are often insufficient and constant endeavours must
therefore be made to improve the case-finding system. Most important
among these improvements are improved and intensified public health
propaganda campaigns, aiming at acquainting the people with the clinical
appearances of cholera and impressing upon them that rapid isolation and
treatment of the sufferers is of the utmost importance both for saving the life
of the sufferers themselves and for protecting their contacts against the
infection. In rural areas great attention ought to be paid as well to giving
instruction regarding the recognition of cholera manifestations to the village
heads or other petty officials to whom-in the absence of a trained medical
staff-the reporting of cholera patients or suspects has often to be entrusted.

' Unpublished official report
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It has been postulated by some authors that efficiency in detecting
cholera patients could be greatly enhanced through a system of daily
house-to-house visits throughout the affected localities. In view of the fact,
however, that cholera attacks usually commence suddenly at unforeseen
times, frequently during the night, such daily inspections are not of so
outstanding a value for the detection of cholera manifestations as it would
seem at first glance. Nevertheless, in view of their undeniable usefulness
house-to-house visits ought to be made, provided that this can be done
without detriment to other more essential branches of the anti-epidemic
work. If, however, only a limited personnel is available, priority ought
to be given not to such routine inspections but to the assignment of staff
members or preferably of squads for visits to the houses in which the
presence of cholera patients or suspects has been recorded. To pay attention
in this way to households in which the infection has become manifest
is of great importance not only in order to ascertain that proper care has
been taken of the patients and their contacts and that the necessary methods
of disinfection have been applied but also in order to detect, if possible,
the cause of the appearance of cholera in the sufferers in question. As
aptly stated in the latter connexion by Wilkinson (1943), by thus " tracing
each case or cluster of cases to its source", it often becomes possible
to find and to eliminate early foci of infection, for instance, by preventing
the further use of contaminated well-water. Such efforts to approach
the problem of cholera suppression from the viewpoint of etiology are
not only bound to lead to gratifying immediate results, but might also be
apt to contribute materially to the solution of the problem of why the
manifestations of the disease arise.

Careful records of all instances in which the presence of cholera in
clinically suspect patients was confirmed by subsequent laboratory examina-
tion must be kept, taking the best possible advantage of graphs, so as to
illustrate the trend of the outbreaks, as well as of spot maps in order to
ascertain the presence of localities with massive infections calling for
special attention in the anti-epidemic campaigns.

Arrangements for Isolation and Management of Cholera Patients

While general agreement exists in regard to the indispensability of
strict isolation of cholera patients and suspects, some of the early observers,
e.g., Fliigge (1893), motivated by the fear that strict insistence upon
hospitalization of the sufferers might lead to their being hidden, raised
no objection to the confinement of the patients in their homes or even
recommended this. However, these views are no longer shared by most
modem workers who stress that (1) under the conditions prevailing in
the now cholera-affected areas it is usually next to impossible to provide
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for adequate isolation of the patients in their houses; and (2) owing to
the superior facilities for treatment in properly equipped and staffed
institutions, hospitalization is as much in the interest of the sufferers as
in that of the community. Indeed, the superiority of hospital treatment
is so obvious that as a rule little, if any, difficulty is encountered in inducing
severely affected cholera patients to seek admission. Certainly hospitaliza-
tion would be objected to were an attempt made to bring the sufferers
to far distant institutions. This, however, is nowadays avoided as much
as possible, because it is realized that the transport of severely cholera-
affected patients over long distances greatly reduces their chances of
recovery and at the same time enhances the risk of spread of the infection
by them.

Though, as mentioned earlier in this study (see page 80), the possibilities
of setting up hospitals for the isolation of cholera patients vary according
to the local conditions, attention ought to be paid to certain principles
whatever the circumstances. Firstly, as pointed out with much reason
by Fliigge (1893), it is not a wise policy hastily to erect primitive barracks,
should the first accommodation available for housing the sufferers prove
insufficient, because such temporary premises often offer no adequate
shelter for the patients and are thus apt to prejudice the people against
hospitalization. In Fliigge's opinion it was far more satisfactory, therefore,
to install temporary cholera hospitals in existing buildings, particularly
in schools, which had to be closed anyhow during the outbreaks and
which could easily be subjected to adequate disinfection after their termina-
tion. Hence, he stated,

" As a rule the installation of auxiliary lazarets, the increase of means to transport the
patients, the organization of squads for disinfection and for attendance upon cholera
patients kept in their houses can be taken in hand when the first local cases have occurred.
Before that it is merely necessary to have carefully worked out plans for all these
measures." [Trans.]

However, while the policy recommended by Fliigge is justified for regions
where cholera visitations are not frequent, in localities where the disease
appears more often or even regularly, it is preferable by far to make
permanent arrangements for the accommodation of the patients. As has
been noted above (see page 80), in urban communities there is often no
lack of suitable hospitals or wards. In rural areas, on the other hand,
some difficulty may be encountered in this respect unless, as aptly recom-
mended by Seal (1948) for cholera-endemic areas, " segregation cottages"
are kept in readiness in the villages, which will serve for housing initial
patients pending the provision of further hospital space in schools or other
suitable buildings. As has been stated in this connexion, it is most desirable
to have mobile hospital units in readiness to equip and staff such emergency
hospitals.
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One of the great advantages of using permanent buildings instead of
flimsy barracks for the accommodation ofcholera patients is that the former
are apt to be provided with solid floors and generally to be constructed
in a manner facilitating disinfection, should floors or walls become soiled
with stools or vomits of the patients. As a rule it is also less difficult to
protect permanent buildings against the ingress of flies than it is to fly-
proof barracks. Permanent structures in rural areas, such as schools or
other public buildings, are usually provided with outhouses, of which
advantage may be taken for the provision of fly-proof morgues and of
storage space.

As can be gathered from the description by Higgins (1939) of an
emergency hospital functioning in Shanghai during the Sino-Japanese
hostilities, it appears to be possible to obtain remarkably good therapeutic
results under the most primitive conditions. However, this and similar
observations should never be taken as an excuse to neglect opportunities
offering themselves for taking better care of the patients. To leave the
nursing of the patients to their relatives or friends, as was necessary in
the hospital observed by Higgins, is particularly objectionable, and one
must also deplore the practice mentioned by him of discharging the patients
as soon as they could partake of rice-water. Indeed, one cannot help
wondering whether a part of these prematurely discharged sufferers did
not succumb in their homes.

Whenever possible, even in temporary cholera hospitals, separate
provision ought to be made for (1) an admitting office for the preliminary
examination of those coming for help; (2) an infusion room equipped
for the simultaneous administration of saline to several patients in accor-
dance with the size of the hospital; (3) separate wards for (a) patients
who are manifestly in the acute stage of cholera, (b) persons suspected of
suffering from the disease, and (c) convalescents. If possible, separate
rooms should be also provided for close observation and treatment of
uraemic patients. Isolation wards to take care of healthy cholera carriers
may be attached.

The following points for running cholera hospitals in an adequate
manner deserve mention:

(1) The patients brought to the admissions office ought to be examined
without delay by a medical officer so as to decide whether they ought
to be hospitalized, and to assign them, if admitted, to either the cholera
or the suspects' wards.

(2) Either in the admissions office or as soon as they reach their ward,
the patients ought to be provided with hospital garments, while their
own clothes are put into suitable bags for transport to the disinfection
room. It goes without saying that the sufferers ought also to be given
bed-linen and bedding by the hospital.
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(3) Stool samples for laboratory examination ought to be taken from
both patients and suspects as soon as possible after admittance.

(4) Even if fully adequate toilet facilities are available, both patients
and convalescents should never be permitted to utilize the toilets but
should void their stools into bed-pans or-in the later stage of conva-
lescence-into the buckets of commodes, so as to permit of adequate
disinfection of the stools according to the methods described in a sub-
sequent section of the present study.

(5) Suitable receptacles, e.g., large cuspidors as used in China, ought
to be provided for collection of the vomits which-like the stools-must
be adequately disinfected together with their containers.

(6) Since soiling, not only of the garments and bedding, but also of
the bedsteads, the floor and the adjacent lower portions of the walls by
the faeces and vomits of cholera patients in the evacuation stage of the
disease is well-nigh unavoidable, constant care must be taken properly
to disinfect these contaminated objects also.

(7) Whenever possible, the cholera patients ought to be attended by
a trained nursing staff, thus obviating any necessity for admitting their
relatives and friends to the isolation hospitals, which should be kept closed
to all outsiders.

(8) All staff members must wear overalls of the pattern generally used
in wards for infectious diseases as long as they are in contact with the
patients; they should preferably also wear special, easily washable nether-
garments and rubber boots or galoshes. The use of rubber gloves, which
has been advocated by a few authors, e.g., by Aumann (1914), is by no
means indispensable and is apt to prove rather inconvenient in view of
the fact that as a rule cholera outbreaks run their course during hot seasons.
Great care has to be taken, however, to ensure that all staff members
disinfect their hands whenever they have come into contact with the
patients or with actually or potentially contaminated objects in the wards
and that they carefully wash their hands after a thorough final disinfection
when going off duty. It is hardly necessary to state that the staff members
should not keep food supplies nor eat in the wards and should also refrain
from smoking while on duty. They ought to be kept effectively immunized
against cholera; as Napier (1946) stated with much reason in this connexion,
vaccinations should preferably be administered to the staff members not
later than one week before they commence their work, but since one
need not fear a negative phase, it is not necessary to cling to this rule
in emergencies.

Disposal of Cholera Victims
Provided that elementary precautions are taken against a possible

spread of the disease through flies as well as against contact infection, the
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disposal of the dead bodies of cholera victims is hardly fraught with danger.
As noted before, such dead bodies ought to be kept in fly-proofed morgues.
They ought preferably to be handled exclusively by properly protected
staff members, but it would be unwise strictly to adhere to this rule if dealing
with cholera victims for the burial of which special religious ceremonies
are prescribed. Particular care has to be taken in this respect if one has to
do with populations or groups of people belonging to the Mohammedan
faith. Accordingly, as stated by Khalil (1947), the regulations for anti-
cholera campaigns promulgated in Egypt in 1929 " insisted upon the
absolute respect of the dead and their proper ablution and their decent
burial in the presence of some of their relatives ".

As Khalil added in another part of his article, the 1929 regulations
prescribed that the washing of the dead bodies should be " carried out with
water containing perchloride of mercury in the strength of 1/2000" and
the shroud should also be soaked in a similar solution.

Generally speaking it is a useful measure to soak the shrouds of cholera
victims in an antiseptic solution of adequate concentration, but it seems
preferable for this to use dilutions of carbolic acid or of cresol compounds
instead of mercury preparations. As an alternative to the use of antiseptics,
a layer of quicklime may be put into the coffins and the dead bodies placed
on this layer. One should then immediately close the coffins. Elaborate
funeral ceremonies, which are potentially dangerous since they lead to the
assembly ofmany people in the foci of the infection, ought to be discouraged
as much as the local customs permit.

Management of Contacts

It is of historical interest to note that Liebermeister (1896), still labouring
under the belief that the transmission of cholera through the air occurred
" not at all rarely ", insisted that

" all houses, in which cholera attacks originated and which accordingly were proved
to be foci of the infection, be completely evacuated and their inhabitants be housed
elsewhere throughout the epidemic and be kept under careful surveillance." [Trans.]

Liebermeister claimed that implementation of this measure had given
good results at Basel, Switzerland, in 1855 and again at Heilbronn, Germany,
in 1873.

While he thus laid stress upon the evacuation of supposedly cholera-
infected houses without apparently insisting upon isolation of their inha-
bitants, several subsequent observers laid stress upon the segregation of
the contacts of cholera patients either in their houses or in quarantine
stations. Thus the adoption of this policy in Japan was announced by
Takano and his colleagues (1926). Again Kolle & Prigge (1928), reiterating
in a slightly modified form a statement made in 1904 by Kolle, noted that,
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according to the Prussian law for the control of epidemic diseases, persons
living in the same room or house as a cholera patient, being potentially
infected (Ansteckungsverddchtige)

" are either put under observation in the house or are taken into separate observation
stations, their dejecta are examined and they are not permitted to move around with
full liberty, or they are not freed from medical surveillance, before their dejecta have
been examined several times and have been found quite free from cholera bacteria."
[Trans.]

Kamal and co-workers (1948), discussing the experiences gained during
the 1947 cholera outbreak in Egypt, maintained that " isolation of household
contacts is of no less importance than isolation of cases ". However, they
realized the difficulties of housing and feeding large numbers of contacts
during major cholera outbreaks, and considered that the health authori-
ties had " to weigh the pros and cons of this procedure according to its
circumstances ".

Trying to assess the validity of the statements quoted above, the present
writer finds it impossible to agree that there is such an urgent demand for
the isolation of all contacts of cholera patients as has been postulated by
some observers. As has been discussed in the tenth of the studies,' contact
infection, while generally speaking not playing a preponderant role in the
spread of cholera, may become rampant in premises where people live
crowded together under particularly insanitary conditions. Certainly,
failing the possibility of cutting short a direct spread of the infection in
such foci through sanitary improvements, one should not hesitate to resort
to wholesale evacuation of the houses or compounds in question. If,
however, as is ordinarily the case, cholera shows no tendency to spread
in the affected households, it is legitimate, instead of resorting to evacuation,
to adopt a system of surveillance, the preliminary and at the same time most
important steps of which ought to be (a) an adequate disinfection of the
houses, especially of the rooms where the cholera patients had been con-
fined before they had been hospitalized; and (b) endeavours to establish
why cholera appeared in the house in question and, if possible, to prevent
a further spread of the disease from the source of infection thus ascertained.

As recommended by McLaughlin (1910), after hospitalization of the
patients and disinfection of the premises, the contacts should be cared for
as follows:

" The hands of the contacts and such clothing as may have been exposed to infection
must be disinfected, and the contacts visited twice daily for a period of five days. During
these five days there should be at least two examinations of the stools of each contact,
one as soon as possible after discovery of the initial case and the other before discharge
from observation. Should either of these examinations prove positive for cholera vibrios
the contact must be isolated at once and the same precautions taken as in any other

I See Bull. Wld Hlth Org., 1957, 16, 811.
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case of cholera. Until two vibrio-negative reports are received stools of contacts and their
hands are to be disinfected precisely as in actual cholera cases."

Adequate as these procedures are, they are so elaborate that their
implementation during major cholera outbreaks will often prove impossible.
There ought to be no difficulty, however, in implementing a minimum
programme consisting of daily visits to the houses in order to detect the
appearance of clinical signs of cholera among the contacts and to take
prompt steps for the hospitalization of the persons concerned.

Management of Carriers

Convalescent carriers

Though, as has been discussed in the tenth of these studies,' no con-
vincing evidence exists that, except immediately after recovery, cholera
convalescents play a role in the spread of the infection, several authors,
believing the contrary, insisted that such individuals should not be dis-
charged from the hospitals before their stools had repeatedly been found
free from vibrios. This view was advocated, for instance, at an early date
by McLaughlin (1910), who maintained that " convalescents should have
three vibrio-negative reports of stools examined on successive days and
should never be discharged upon one vibrio-negative report."

According to Crowell & Johnston (1917), an even more exacting system
of examining cholera convalescents and carriers had been adopted in Manila,
thus:

" Cholera carriers and cases are discharged from the hospital after 3 successive
negative examinations of the faeces at 2-day intervals. All cholera carriers and recovered
cholera cases are followed to their houses and examined weekly for a period of two
months. If they are found positive, they are returned to the hospitals."

In view of (a) the unsatisfactory state of the methods for laboratory diag-
nosis of cholera at the time the above statement was made and (b) the
possibility of reinfections, not much weight can be given to the claim
of the two authors that with the aid of their follow-up system " about 27
cases were so returned in eight weeks".

As stated by Gohar & Makkawi (1948), during the 1947 cholera epidemic
in Egypt it was the practice in Cairo not to discharge the patients from the
isolation hospitals until three consecutive examinations of their faeces had
proved negative for V. cholerae. However, as described by Kamal (1951),
the routine adopted in the affected areas outside Cairo was as follows:

" From the first day of convalescence, put down as not earlier than the seventh day
of the disease, a rectal swab was examined for vibrios and another three days later.
If both were negative, the patient was discharged-this usually happened on or about

See Bull. Wld Hlth Org., 1957, 16, 830 et seq.
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the 12-14th day of illness. If one of the swabs was reported positive then three consecutive
negative specimens had to be insisted upon, before release."

Kamal admitted that there was a discrepancy between this routine
practice and observations made during the 1947 epidemic which had shown
that a " non-ignorable " percentage of the convalescents still excreted
cholera vibrios on the fifteenth day after onset of the disease. However, it
was difficult or often quite impossible to keep the patients in quarantine
for more prolonged periods, not only for lack of space but also because they
often objected to their detention after they had clinically recovered from
the disease. More important still, ample experiences during the 1947
epidemic, already alluded to in an earlier study,' had shown that a discharge
of cholera convalescents not later than 15 days after onset of the disease
did not lead to " return cases ", i.e., secondary infections, in their house-
holds.

In view of these experiences, which are in agreement with the observa-
tions made in areas frequently ravaged by cholera, it is pertinent to ask
whether an elaborate system of making the discharge of the cholera patients
dependent upon repeated stool examinations is really justified-the more so
because in view of the frequent intermittency of vibrio excretion by the
convalescents negative results obtained with occasional specimens consti-
tute no proof that the persons in question have become really free from
V. cholerae. However, whatever opinion one may hold in regard to the
epidemiological importance of the convalescents, it is essential to keep
them in the hospitals for about 10-12 days in order to give the sufferers,
who often come from underprivileged strata of the population, a fair chance
to regain their strength, and to guard at the same time against deaths from
heart failure and the late appearance of complications.

Healthy carriers

The necessity of taking precautions in the case of healthy (contact)
carriers of V. cholerae has been stressed by several authors, almost invari-
ably persons who gained their experience in regions other than those mainly
ravaged by cholera. The most far-reaching demands in this respect have
been made by Corpus (1931), a worker in the Philippine Islands, who, as
summarized in the Tropical Diseases Bulletin (1932), expressed the opinion
" that there should be regulations obliging the entire population to submit stool speci-
mens to enable the officials to determine the presence of carriers and there should be
laws requiring the parole of cholera carriers for a period of four years."

While these postulations, which are hardly practicable and are, moreover,
based upon an erroneous belief in the existence of chronic carriers of
V. cholerae, are merely curious, it deserves mention that in the opinion

See Bull. Wld Hlth Org., 1957, 16, 836.
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of some other observers, such as Conseil (1912), Babes (1914), Takano and
colleagues (1926), Strong (1944) and Kamal (1951), it was essential during
cholera epidemics to pay great attention to the detection of contact carriers
and to handle such individuals in a manner similar to that adopted in the
case of convalescents. Strong (1944), for instance, stated in this respect that

" An important municipal measure for the control of a cholera outbreak is the diagnosing
of cholera carriers; such cases often occurring in those associated with a cholera case.
Such carriers should be isolated and their stools disinfected until at least 2 negative
examinations show them to have ceased being cholera carriers."

Kamal (1951) considered it " imperative " that contact carriers of
V. cholerae should remain isolated until three consecutive stool examinations,
made three days apart, had given consistently negative results.

Since, however, as has been discussed in the tenth of these studies, the
opinions held by the above-quoted observers regarding the possibility of
healthy carriers playing a dangerous role in the spread of cholera have not
been shared by workers who have had ample opportunities to study the
epidemiology of the disease in India and adjacent countries with frequent
outbreaks, it does not appear that search for, and isolation of, such carriers
are indispensable measures for the proper conduct of anti-cholera campaigns.
It is also important to realize that, owing to the intermittency of vibrio
excretion by the carriers, it would be impossible to detect all of them or to
establish with certainty that those who have been detained have really
become free from the organisms when the time of their discharge from the
isolation camps appears to have come.

Under these circumstances the present writer for one is of the opinion
that, even were it at all possible to search for, and to isolate, the contact
carriers of V. cholerae during major outbreaks, the great efforts made in this
respect to the detriment of more essential work would not be justified-the
less so because attempts to bring the carriers (or, in order to detect them,
even the contacts in general) to isolation camps would antagonize the
people to such a degree that they would try to hide the appearance of
cholera in their houses or would run away after the disease had become
manifest in their midst.

Treatment of Cholera Carriers

Conventional drugs

In the past various drugs, considered to be efficacious for the treatment
of gastro-intestinal infections and particularly cholera, have also been
administered to carriers of V. cholerae in the hope of thus speeding up the
disappearance of the organisms from the stools. The following of these
therapeutic substances deserve special mention:

91



R. POLLITZER

Observations

Found useful for the treatment of cholera carriers by some
workers, e.g., by Markl (1911). However, Bertarelli (1916)
obtained no satisfactory results in this respect, while Jude
& Millischer (1932, 1933) found the drug of little value for
the " sterilization " of healthy cholera carriers as compared
to oral administration of cholera vaccine.

Potassium Recommended for the treatment of cholera carriers by
permanganate observers such as Fran9a (1911), Go6re (1913) and Strisower

(1913). However, Creel (1912), administering the drug in
combination with hexamethylenamine to a convalescent
carrier of long standing, found this therapy of no use, while
Heggs (1924) had no success when giving potassium perman-
ganate as a drink to cholera carriers.

Yoghourt and lactic acid Markl (1911) and a few subsequent workers like Bertarelli
(1916) found yoghourt useful for the treatment of cholera
carriers. The administration of lactic acid was recommended
for the same purpose by Gilmour (1929). As will be further
discussed below, Normet (1931) insisted that 5 g of the latter
drug in 250 ml of water ought to be given to cholera carriers
immediately before vaccination.

Carbo animale Used (in combination with tincture of iodine) for the treatment
of healthy cholera carriers by Muller (1915) and also found
useful for this purpose in a few instances by Bertarelli (1916).

Hexamethylenamine Hexamethylenamine, better known under the proprietary
name of Urotropin, has been recommended for the treatment
of cholera carriers on experimental grounds by Greig (1915)
and has been actually used for this purpose by Johnston
(1919) and, in combination with salol, by Leiva (1932). The
latter recorded equally satisfactory results in the treatment
of cholera carriers with heptyl resorcinol (Di-hydranol).

Chiniofon and allied Chiniofon or iodo-hydroxyquinoline, better known under the
preparations brand name of Yatren, was considered to be suitable for the

treatment of cholera carriers by Kiribayashi & Aida (1932),
because, given in doses of 1.5 g to 2 g per day, it seemed to
lead to the disappearance of the vibrios in 2-5 days. However,
Gohar and co-workers (1952) found that administration of a
similar preparation (Enterovioform) to a group of 20 healthy
cholera carriers did not shorten the period of vibrio excretion
in comparison with a control group (see also the tabulation
on the following page).

It is not surprising to find that at present no further use is being made of
the above-mentioned or other drugs, such as glycerine, tannin or tincture of
iodine, for the treatment of healthy cholera carriers. For in view of the fact
that such individuals frequently become spontaneously free from V. cholerae
within a few days, it seems rather questionable whether the success claimed
for any of the above-mentioned or other forms of treatment was not merely
apparent rather than really due to the therapeutic method in question.

Drug

Calomel
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Sulfonamides

Administration of sulfonamides was resorted to during the 1947 Egyptian
epidemic by various workers, but it is dismaying to note that they reached.
no agreement regarding the value of this medication for the management
of cholera carriers.

El-Ramli (1948), treating 42 healthy carriers with various sulfonamides
(18 with sulfaguanidine and 12 with sulfadiazine) declared that these drugs
" proved ineffective in freeing the patients or healthy contact carriers from
the cholera vibrios ", while, as quoted in the Tropical Diseases Bulletin,
Wahid (1948) observed " no dramatic effect of sulphonamide prophylaxis
on the carrier state ". In accordance with these statements, Gohar and
co-workers (1952) recorded the following results:

Number Dosage Duration of Duration of carrier state (days)
treated Drug used in grams treatment maximum minimum average

(days)

20 Sulfaguanidine 3 x 4 5-9 8 2 4
20 Sulfathalamid 2 x 4 5-9 7 3 4.9
20 Formocibazole 3 x 4 5-9 7 3 4.7
20 Sulfadiazine 1 x4 5 6 2 4.1
20 Enterovioform 0.5 x 3 5-9 4 2 3.6
20 Atebrin 0.2 x 3 2 6 3 4.3
20 Atebrin 0.1 x3 3 6 3 4.3
40 Controls 8 2 3.7

Thus, as Gohar and his colleagues concluded, there was
" no significant difference between the treated and untreated groups and one may be
justified in concluding that these substances had little or no effect on the duration of
the carrier state in the contact carrier, a state which without treatment persists only
for a short period."

It was noted, however, that while during the period of observation
cholera appeared in 10 of the controls, only one of the treated group, who
had been given Atebrin, fell a victim to the disease. Hence, as Gohar and
co-workers maintained, " it is not unlikely that though treatment did not
shorten the duration of the carrier state, it probably limited the multiplica-
tion of the organisms."

Favourable reports on the influence of sulfonamide treatment on the
carrier state in cholera were rendered by Shousha (1948) and by Kamal and
colleagues (1948). The first mentioned of these observers submitted the
following data on the response to sulfonamides of 88 convalescent carriers
in Tanta:

Treatment Number Positive once only Positive more than once
treated number % number %

Sulfaguanidine 49 38 77.7 11 22.4
Sulfacetamide 8 2 25.0 6 75.0
No sulfonamides 31 4 12.9 27 87.0
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It will be noted that, as far as these figures go, sulfaguanidine proved by
far the more satisfactory, but attention has to be paid to the fact that many
more carriers received this drug than sulfacetamide.

Favourable results with sulfaguanidine were recorded by Kamal and his
colleagues (1948) as follows:

(1) As a rule administration of 3-4 g of sulfaguanidine four-hourly for
5-7 days led to a much earlier disappearance of V. cholerae from the stools
of contact carriers than was the case in the controls.

(2) There was a decided difference between the percentage of carriers
among two groups of cholera convalescents treated respectively with and
without sulfonamides: the first group (326 convalescents) had a carrier rate
of 11.6% as against a rate of 20.5 % in the 244 controls.

(3) As a rule the vibrios disappeared more rapidly from the stools of
40 carriers given 4 g of sulfaguanidine for 5 days after the first positive
specimen had been reported during convalescence than was the case in an
equally large control group.

Thus, as summarized by Kamal (1951), (a) sulfaguanidine, given to
convalescents after hydration had become complete, diminished the carrier
rate among them; and (b) administration of this drug speeded the clearance
rate in cholera carriers, more markedly in contact carriers than in convales-
cents. Therefore, he postulated,
" To my mind sulpha drugs, especially the insoluble ones and maybe the new anti-
biotics, have a place in diminishing and speeding the clearance of the carrier state in
cholera.

" The drug of choice in my opinion is sulphaguanidine and need for further experi-
mentation on this matter on a larger and better controlled series of cases is recommended."

The observations made when treating cholera patients with antibiotics I

render it rather doubtful whether sulfaguanidine may still be regarded as
the drug of choice for the treatment of the carrier state. However, as far as
the present writer is aware, so far no trials have been made to administer
the antibiotics used for cholera therapy to healthy carriers of the causative
organisms.

Before discussing the influence exerted on the carrier state in cholera
by parenteral vaccine administration, brief mention has to be made of
the following methods of treating cholera carriers which attracted but
ephemeral attention.

Serum administration

It is curious to note that Salimbeni & Orticoni (1913) conceived the
idea of influencing the length of the carrier state by administering to
34 healthy carriers of V. cholerae 50 ml of cholera-immune serum in 200 ml

I See Bull. Wld Hlth Org., 1957. 16. 389 et seq.
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of saline in the form of an enema. They found that these intrarectal serum
administrations led to a disappearance of the vibrios from the stools after
not later than three to six days, usually within two days and that none of
the carriers thus treated manifested signs of cholera. On the other hand,
several individuals of a control group continued to excrete the vibrios for
more prolonged periods, up to 15 days, and at least two of them became
victims of the disease.

Bacteriophage administration

According to Couvy's summary (1933), Doorenbos in 1931 and 1932
treated a number of cholera carriers detected at the El Tor quarantine
station with bacteriophage, and noted " in certain cases " a disappearance
of the vibrios from the stools within 24 hours after the commencement
of phage administration.

Oral vaccination

Remarkable observations on the oral administration of cholera vaccine
to healthy carriers of V. cholerae have been recorded by Jude & Millischer
(1932, 1933) as well as by Huri (1933) who, however, seems to have referred
to the same group of carriers as the two first-mentioned workers. As
these observers summarized in their 1933 report on the measures to protect
Syria against an invasion of cholera from Iraq,

" The first vibrio carriers, from 30 August to 10 September 1931, were not given oral
vaccination; one simply administered fractionated doses of calomel to them; their carrier
state persisted on an average for 3 days, and in one instance only for 5 days. From
10 September onwards, the calomel was replaced by the ingestion of vaccine; this con-
sisted of a suspension, heated at 60°, in normal saline of a 24-hours-old agar culture of a
cholera strain from Basra; the titre was 5 milliards of organisms per ml and the dose
ingested amounted to 5-6 ml.

" From that date, 72 cholera carriers were treated in this manner, in whom stool
examinations proved negative for cholera vibrios from the day following the vaccine
administration." [Trans.]

Parenteral vaccination

The question whether parenteral cholera vaccination exerts an influence
on the carrier state has been the subject of considerable dissension, the
points at issue being (a) whether the administration of the vaccine after
the presence of V. cholerae has been detected in the stools of contacts
shortens the carrier state; and (b) whether preliminary immunization
with cholera vaccine leads to a lessened incidence of carriers.

Regarding the first problem, it was maintained by a few writers, e.g.,
by de Raadt (1916), that parenteral cholera vaccination was a means of
freeing the carriers from the vibrios, but this contention was vigorously
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opposed by Flu (1916), who was able to point in this connexion to an
earlier statement of Babes (1914), declaring that cholera vaccination " does
not shorten the length of the carrier state ". Agreement with the opinion
of Babes and Flu was expressed by Teague (1921).

While most subsequent workers felt convinced that vaccination of
healthy cholera carriers, although not effective in the above-mentioned
sense, was quite innocuous for the individuals in question, Normet (1931)
maintained that the vaccine administration sometimes led to the appearance
of severe cholera attacks and that it was therefore necessary to avert this
danger by giving the carriers 5 g of lactic acid immediately before vaccina-
tion. However, since Normet's contention is not in agreement with the
now generally accepted opinion regarding the absence of a negative phase
following cholera vaccination, there can be no doubt that the appearance
of severe signs of the disease in some of the carriers vaccinated by him
was of an accidental nature, the individuals in question happening to
incubate the infection at the time of the vaccine administration. There
is no reason, therefore, to revise the opinion of Babes (1914) that " vaccina-
tion of carriers of cholera bacilli is innocuous for these individuals".

The early claim of Babes (1914) that, generally speaking, the develop-
ment of the carrier state was fairly rare in individuals who had been solidly
vaccinated against cholera was endorsed by some subsequent authors,
such as Nomura and colleagues (1921), but was opposed by Pottevin
& Abt (1925), who referred in this connexion to observations made
during the First World War in the Italian Army showing an equally
high incidence of cholera in specifically immunized and non-vaccinated
individuals.

In the opinion of Couvy (1933), no definite proof existed that cholera-
vaccinated individuals were either less or more apt to become healthy
carriers of V. cholerae. However, cholera vaccination was apt indirectly
to exert a favourable influence on the carrier state by reducing the morbidity
and consequently the number of the most dangerous incubatory carriers
and of the convalescent carriers. Couvy pointed in this connexion to
observations of de Vogel (1925), which showed an absence of cholera
among the Mecca pilgrims who had left the Netherlands Indies during the
1913-14 epidemic but had been vaccinated before departure.

Interesting modern observations on the relation between the carrier
state in cholera and vaccination have been recorded by Gohar and colleagues
(1952), who thus tabulated their findings:

Total Number of Percentage Duration of carrier
Time of vaccination persons carriers of carriers state (days)

On admission 233 10 4.3 4.7
1-5 days before 426 18 4.2 3.6
6-10 days before 127 4 3.1 4
More than 10 days before 76 2 2.6 3
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While noting the absence of significant differences between the various
groups, Gohar and co-workers pointed out that

" If anything, vaccination more than ten days before admission, i.e. a longer period
before exposure to infection, may slightly diminish the carrier rate as well as the duration
of the carrier state. In the light of recent knowledge about the occurrence of copro-
antibodies, this is what would be expected. Thus Burrows et al. (1947), while carrying
out an extensive investigation on immunity to Asiatic cholera, found that antibody
activity, measured in terms of agglutinin and protective antibody, could be demonstrated
in the faeces of infected and immunized guinea-pigs. Also Gohar et al. (1950) detected in
the faeces of normal individuals low titre agglutinins which are likely to be increased by
vaccination."

Disinfection

In the past, when the modes of infection in cholera were still unknown,
or at least not exactly known, measures of disinfection were implemented
on an often almost incredibly large scale so that, as Koch put it in 1884,
millions were squandered to pour disinfectants into sewers and latrines,
but after the discovery of the V. cholerae care was concentrated " on
rendering the cholera germs innocuous at the places which they actually
reach" (Kolle, 1904). This includes, besides the primarily important
disinfection of the cholera-infected faeces and vomits, attention to the
clothes and bed-linen of the patients, to a lesser extent also to the clothes
worn by their contacts, and to the objects used by the sufferers as well
as to their beds and to the adjacent parts of floors and walls. Fumigation
of the sick-rooms or houses with formol is unnecessary unless, as pointed
out with reason by McLaughlin (1910), one has to deal with rooms contain-
ing objects or fabrics which would be ruined by the usual methods of
disinfection, such as immersion into antiseptic fluids, sterilization by
boiling or with steam, or exposure to dry heat.

Though, after cholera patients have been hospitalized or their dead
bodies have been removed, an adequate terminal disinfection of the actually
or potentially infected parts of the rooms or houses in question is called
for, generally speaking the main attention has to be paid in this disease
to current disinfection of the stools and vomits and of objects contaminated
by these evacuations.

While other procedures, e.g., destruction by fire (see, for instance,
Knapton, 1913), have occasionally been recommended to render the
dejecta of cholera patients innocuous, as a rule preference is given for this
purpose to the addition of disinfectants to the stools. Past workers were
often in favour of relying for this on sulfate of iron. However, Koch
(1884) insisted that this chemical exerted no specific action on the cholera
vibrios and was not a disinfectant in the proper sense, merely stopping
the growth of the organisms instead of destroying them. He emphasized
that in general a clear distinction had to be made between compounds
which merely counteracted putrefaction and those which were bactericidal,
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for it was quite possible that mere interference with the putrefactive pro-
cesses was instrumental in preserving the agents of infection.

Crude hydrochloric acid, recommended by Liebermeister (1896) in
addition to sulfate of iron for the disinfection of cholera stools, is also
not used any more, modern workers relying for this purpose either on one
of the modern disinfectants or on milk of lime or chloride of lime.

Among the usual disinfectants used for the treatment of cholera stools
and deserving special mention, besides simple 3 %-5 % solutions of carbolic
acid or 1: 1000 solution of mercury perchloride are: (a) a 1: 2000 solution
of " sublimate" (perchloride of mercury) in saline, mentioned as effective
by Fliigge (1893) but considered too dangerous by him for current use;
(b) carbol-soap solution, prepared according to the same author by dis-
solving 3 parts of green soap in 100 parts of hot water and adding 3-5 parts
of carbolic acid; (c) 5 % solutions of the modern cresol compounds, preferred
at present to carbolic soap solution for the sake of expediency. The pro-
cedure invariably adopted when utilizing these or similar disinfectants is
to mix them in equal parts with the cholera dejecta and let the mixtures
stand for one hour, when the stools can be safely disposed of, for instance,
by pouring them into the toilets or latrines.

Referring to the use of milk of lime for the disinfection of cholera stools,
which has been recommended side by side with, or in place of, disinfectants
by some of the early writers, Kolle (1904) stated that
" In the presence of organic substances, in putrefying mixtures and in the dejecta of
cholera patients lime, in the form of milk of lime (I part of lime to 41 of water) has proved
a potent cholera disinfectant. As Pfuhl (1892) has demonstrated, destruction of the
cholera vibrios in the dejecta occurs as soon as the latter have become alkaline in reaction,
within one hour, provided that from time to time one thoroughly stirs the mixture [of
equal parts of 20% milk of lime and the stools to be treated]." [Trans.]

In the place of milk of lime, chlorinated lime in a proportion of 1 pound
to 4 gallons of water may be added to equal quantities of the stools to be
disinfected, or a corresponding amount of chloride of lime in powder
form may be incorporated into the dejecta through constant stirring. As
described by Greig (1913), the systematic use of this cheap and simple
method of stool disinfection proved rapidly effective during a cholera
outbreak in Puri town, the more so as the pungent order of the compound
was apt to keep the flies away from the dejecta. The great value of chloride
of lime for the suppression of cholera manifestations was again stressed
by Duggal (1949), according to whom
"The only reliable method of controlling Cholera appears to be by destroying the organ-
ism wherever it is likely to occur by the use of bleaching powder which is the par excel-
lence disinfectant for this purpose. Water supplies should be periodically disinfected by
the breaking point method and its use should be made for disinfecting excreta etc. This
method of controlling is practical and simple and can be carried out without skilled
personnel. In contrast inoculation is difficult to carry out in big populations satisfactorily
and requires large numbers of skilled workers and much equipment and organisation."
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Depending upon their nature and the available facilities, various methods
have to be used for the disinfection of objects which have become contam-
inated with cholera stools or vomits. Liebermeister (1896) aptly stated in
this connexion that
" It is best to burn objects of little value. The next best means of disinfection is boiling
in water or, in the case of objects which cannot be boiled, sufficient treatment with moist
steam of at least IOOOC. Disinfection with hot air or with superheated dry steam is less
reliable because the high temperature does not penetrate into all parts. A suitable disinfect-
ing apparatus, in which also larger objects and particularly mattresses can be treated with
hot steam, is anyhow urgently needed in every hospital and transportable apparatuses for
disinfection are available. Dirty water and bath-water can be disinfected through addition
of sufficient milk of lime to produce a strongly alkaline reaction, or with the aid of chlorin-
ated lime." [Trans.]

Contrary to the advice of Liebermeister, it is often recommended that
the contaminated body- and bed-linen of cholera patients be immersed in
disinfecting fluids, but there can be no doubt that it is more reliable and
at the same time far more expedient to use for such articles, which as a rule
have to be washed after they have been disinfected, the methods of boiling
or steam sterilization. The latter procedure is the method of choice for
dealing with the clothes of patients, but since during the usual summer
outbreaks of cholera in South-East and East Asia the sufferers are generally
clad in light garments, there is as a rule no difficulty in boiling or immersing
in disinfectants in the case of their clothes as well as in that of their linen.

The above-described carbol-soap solution or a 2.5 % solution of one
of the modern cresol compounds may be utilized for mopping or washing
contaminated parts of the patients' beds and adj acent portions of the floors
and walls. However, equally reliable results may be obtained with chlorin-
ated lime solutions of the same strength as prescribed for stool disinfection.
Alternatively, chlorinated lime in powder form may be sprinkled on conta-
minated spots on the floors. /

Temporary Improvement of Water Supplies

The various methods adopted for the temporary improvement of water
supplies at times when cholera is present or imminent, fall into two main
categories-namely, (a) those which cannot be used on a large scale but
merely by individuals or by individual households and thus form part of
the measures for personal prophylaxis to be dealt with in a separate section
of this study; and (b) procedures applicable for larger groups of people.
The important methods falling into the latter category may be classified as
follows.

Temporary supply of waterworks water

As has been discussed earlier in this study (see page 71), it is of the
utmost importance for the purpose of cholera prevention that the water-
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works water usually provided in cities and towns be permanently available
to all inhabitants regardless of their financial status. If however, as is still
unfortunately often the case, no such permanent arrangements have been
made, it is imperative that at times when cholera is present or threatening,
the safe water be temporarily provided to everybody. The method sometimes
adopted of utilizing water-wagons for the latter purpose is rather un-
satisfactory for various reasons, principally because such a supply system,
even if capable of providing a sufficiency of drinking water, hardly ever
furnishes enough water also to take care of all other household needs,
particularly of washing the cooking, eating and drinking utensils. The system
of temporarily installing standpipes at suitable points of the thoroughfares
is far preferable, but it must be realized that it gives fully satisfactory
results only if the number of these supply points is sufficiently large to give
the people no excuse to continue in part with the use of the unpurified
water supplies upon which they previously relied. For the same reason it
is a most obnoxious practice to furnish water from the standpipes only at
certain times instead of making it freely available to the people at all times.
The situation is still worsened if, as is occasionally done, payment is exacted
for the water supplied from the standpipes or from the water-wagons.

Installation of temporary water purification plants

Occasional attempts have been made at the time of cholera epidemics
in communities not provided with waterworks to install some kind of tem-
porary plant for purification of the water supplies. For instance, special
attention was paid to this possibility by Robertson & Pollitzer (1939) and
by Pollitzer (1948) because they were confronted by the difficult task of
combating cholera outbreaks in the Hunan Province of China due mainly
to the wholesale consumption of contaminated river water. As Pollitzer
stated, an attempt was sometimes made to provide temporary sand-filtration
stations at the places on the river shores frequented for the purpose of water
collection, it being made incumbent on the water carriers to pour raw
water on the sand filters with the aid of special containers and then to fill
their own buckets with filtered water. However, the difficulties of providing
sufficiently large filter plants and of ensuring their proper use were as a rule
so overwhelming that, as will be described below, it was found preferable
to adopt a system of adding chlorine solution to the water in the buckets
filled by the carriers.

As described by Robertson & Pollitzer, a still more ambitious scheme
was

" the construction of a floating barge anchored out in the river and accessible by a gang-
way. The barge naturally rose and fell with fluctuations of the river water level. Water
was admitted to a compartment by gravity, the barge being suitably ballasted. The river
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water passed through compartments where it was filtered and then the proper amount
of chlorine solution added."

Unfortunately, owing to an error in calculation as to the weight of the
ballast, this barge sank soon after it had been installed. However, in another
town successful, though limited, advantage could be taken of a smaller
barge provided with a sand-filtration device.

Though it must be admitted that the barges used in China did not
prove outstandingly successful, the present writer cannot help feeling that
good advantage might be taken of the large and strongly constructed
floating water-purification plants provided by some firms for service in
localities possessing no or no proper water supplies of their own. In his
opinion the availability of such barges for service in the villages situated
on the shores or on the islands of the rivers in the endemic areas of India
and East Pakistan might go a long way to controlling cholera manifestations
which at present are most difficult to combat owing to the almost over-
whelming difficulties of procuring safe water supplies in loco.

Provision of drinking-water fountains

To guard against the possibility of workers or travellers contracting
infection away from their homes, it is essential during cholera epidemics
in communities without waterworks to place containers with boiled water
at strategic points on the public thoroughfares or at other places passed
by many people, e.g., important railway or bus stations and ferry landings.
This measure proved particularly beneficial in China, where the people,
who usually restricted themselves to the consumption of tea or hot water
when at home, quite often became cholera-infected when partaking of
contaminated water or other cold drinks away from their houses. As a
rule there was no difficulty in interesting charitable societies or benevolent
persons, such as the owners of big business establishments, in the installation
and the management of such drinking-water stations.

Environmental sanitation at and around water-collecting stations

It is hardly necessary to state that during cholera outbreaks the greatest
attention must be paid to sanitation of such sources of water supply as
shallow wells, tanks, ponds and rivers. Every possible endeavour must
be made to prevent their pollution with faeces, as may happen through
voiding the contents of commodes or nightsoil buckets into the tanks,
ponds or rivers or washing these containers in their water. At the same
time it is essential to provide as much as possible for sanitation of the
surroundings of such water-collecting stations. A programme of general
cleanliness ought to be enforced. Whenever feasible, insanitary latrines
in the vicinity should be closed and faulty sewers should be improved.
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Refuse dumps situated nearby must be removed. In order to obtain com-
paratively pure water supplies away from the shores of rivers or ponds, the
construction of floating platforms was found to be advantageous (Robertson
& Pollitzer, 1939).

Prohibition of use of dangerous water supplies

Theoretically it would no doubt be best at the time of cholera outbreaks
to prohibit the use of the water from wells, tanks or ponds and rivers which
appear to be dangerous for the spread of the infection. In actual practice,
however, it is often impossible to adopt this drastic method, both because
-except in the case of wells, the water of which can be made unpalatable
through the addition of excessive amounts of chemicals such as potassium
permanganate-it is rather difficult to enforce and, more important still,
because it is frequently not possible to make rapid provision for sufficiently
abundant and otherwise satisfactory substitute sources of water supply.
Under these circumstances it is fortunate that, as will now be described,
simple, yet quite reliable methods for disinfection of the water supplies
are available.

Water disinfection

Depending upon the circumstances, various methods have been used
to disinfect cholera-contaminated water supplies. Thus Koch (1893),
referring to the waterworks system in Nietleben,l stated that
" The disinfection of the system [Leitung] did not cause unduly great difficulties. One
could have used for it diluted milk of lime, carbol solution or a mineral acid. Carbolic acid
was chosen, a 3% solution of which was driven from the intake into all parts of the system,
left to act for 24 hours and then washed away with Halle waterworks water. One is
entitled to assume that in this manner reliable disinfection was effected. A drawback of
the method was that the waterworks water had an unpleasant taste of carbolic acid for a
fairly long time. However, in comparison with the two other disinfectants carbolic acid
had the advantage of not leading to obstruction of the pipes, as was feared in the case of
milk of lime, and also did not damage the interior of the pipes, as mineral acids might
have done. [2] " [Trans.]

As alluded to before (see page 100), confronted by the difficult task of
dealing with the water of a cholera-contaminated river which was largely
used for household and even for drinking purposes, Robertson & Pollitzer
(1939) adopted the system of adding a solution of chlorinated lime to each
of the buckets used by the water-carriers for bringing the supplies to the
houses. For this purpose, as the two authors described,
" Sanitary attendants were stationed at convenient points controlling the principal
water collecting stations. They were provided with large earthenware vessels containing

1 See Bull. Wld Hlth Org. 1957, 16, 814.
2 In spite of Koch's misgivings, dilute mineral acids were afterwards successfully used for the disinfection

of the pipes of waterworks systems.
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0.25 per cent chlorine solution and with measuring cups made of bamboo with long
handles. The concentration of chlorine thus added to the buckets was 0.9 p.p.m."

As the authors added,

" Chlorination of the water buckets being only one of various anti-cholera measures
adopted, it is difficult to judge upon its efficacy. It should also be kept in mind that this
procedure could take care only of the principal water collecting stations, but not of places
of lesser importance nor of the houses along the river front. Nevertheless we can say
that the introduction of this system was usually followed by a considerable drop in the
incidence of cholera cases; sometimes the outbreaks continued in endemic rather than
epidemic form."

Useful as the above methods of water disinfection occasionally are,
they are of little importance for the control of cholera as compared to the
disinfection of wells, which has been done almost exclusively by treatment
with either potassium permanganate or chlorinated lime.

Well disinfection with potassium permanganate.

Dealing with important observations on the usefulness of well disinfec-
tion with permanganate of potash, Hankin (1898) pointed out

" that the method of purifying water by means of permanganate, to which I have been
standing as godfather, is by no means new. Permanganate was used in drinking water
during the London cholera epidemic of 1866. Its use has been advocated by many
sanitary authorities before and since, such as Parkes and Surgeon-Colonel King, the
present Sanitary Commissioner of Madras. I am under the impression that it was used
more especially with the object of freeing water from organic matter, and that when it
was proved that cholera was not due to organic matter as such, but to a specific microbe,
the use of permanganate to a great extent went out of fashion, until attention was again
drawn to the subject by a paper that I published in November, 1894, in the Indian Medical
Gazette, and in a paper read in the following month before the Indian Medical Congress."

Hankin's practice was to add to the wells to be treated for the purpose
of cholera control sufficient potassium permanganate to produce a pink
colour lasting until the following day. Generally, 2-3 ounces (about 55-85 g)
sufficed per well but, the necessary quantities varying with the organic
contents of the water, 8 ounces (about 225 g) or even more had to be used
when dealing with " very foul " wells.

An alternative practice was to treat one of the several wells in cholera-
affected communities with an excess of potassium permanganate and
immediately to pump out the water until the red colour had nearly vanished.
The water could then be used until that of the other wells, disinfected in
the usual manner, was fit for consumption on the following day.

An additional recommendation of Hankin's was that in cantonments
the disinfection with potassium permanganate be followed by pouring
into the wells an equal quantity of hydrochloric acid, because this greatly
increased the activity of the permanganate.

8
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As shown by ample experiences in the North-West Provinces and Oudh,
it was necessary to repeat the well treatment with permanganate of potash
every three or four days as long as the danger of cholera persisted.

Dealing with his own observations, Hankin stated that out of 50 cholera
outbreaks, during which well disinfection with potassium permanganate
had been done under particularly careful supervision, no success was
obtained in 11 instances, obviously because only a portion of the water
supply had been treated. On the other hand, fully satisfactory results
were obtained in 36 epidemics, in 16 of which no further attacks were
reported after treatment of the wells, while in 10 outbreaks attacks occurred
only within three days after well disinfection. In 10 outbreaks "later
cases" were observed, but these
a were few in number, generally occurring on the fourth or fifth day after treatment of
the wells. In one village it was noted that of the two later cases, one was that of a man
who had refused his well to be treated".

Good results with potassium permanganate disinfection of wells were
also obtained during the 1896-97 famine in the North-West Provinces
and Oudh, when the method " undoubtedly proved a most useful agent
in checking disease ".

Concluding his article, Hankin appropriately remarked that

The method is of interest from the scientific standpoint, as its success appears to give
proof of the truth of the view... that cholera is in most cases a water-borne disease."

The method advocated by Hankin was again recommended by Dunn
(1913), who maintained that 1 ounce of potassium permanganate per
2000 gallons of water was sufficient for the disinfection of ordinary wells,
and by Maddock (1915), in whose opinion the "pinking" of cholera-
suspect wells had been found to be of considerable efficacy. Rogers (1921),
though admitting that much evidence had accumulated regarding the
great value of permanganate of potash in the disinfection of wells, was
inclined to believe that this chemical acted rather by precipitating all
organic matter in suspension than by actually killing the cholera vibrios,
as the amount commonly used was insufficient for the latter purpose.
Dealing with the method of applying potassium permanganate, Rogers
stated that
' The usual allowance is one or two ounces for an ordinary well used in the following
way. The salt is placed in a bucket or other convenient vessel and lowered gently into
the water to fill it; it is then drawn up and the water poured carefully into the well without
allowing the undissolved crystals to escape. This process is repeated until the whole
has passed into solution when the well water should have a faint pink colour which will
disappear in a day or two; no harm will result from its being drunk at once."

Most modern writers have professed more or less scepticism or have
even doubted that potassium permanganate disinfection of wells is an
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effective method of cholera control. Thus Strong (1944), agreeing with
Rogers that the chemical was not vibriocidal, but merely precipitated the
organic matters, considered its use for the treatment of wells less satis-
factory than chlorination. Frank disapproval of the method was expressed
by Bhaskaran and colleagues (1944), who stated that

" there is no quick method of testing the efficacy of disinfection by potassium permanga-
nate in the field. Other disadvantages in the use of permanganate, viz., high cost, slow
action, increase in colour, fishy taste and the undesirable concentration of the residual
manganese have long been recognized. For these reasons potassium permanganate is
not used nowadays in countries other than India for disinfecting water in the field."

Napier (1946) was of the opinion that the simplicity of application of
potassium permanganate greatly facilitated well disinfection, but pointed
out that a dilution of the chemical of 1 in 500 000 (obtained by adding
1/6 grain of permanganate to each gallon of water), while readily killing
cholera vibrios in a short time, did not kill all coliform organisms in
24 hours.

Views similar to those of Napier were propounded by Banerjea (1950),
who concluded from exhaustive studies that
" In the disinfection of well waters with potassium permanganate, unless the reagent
is used in a very strong solution of I in 50,000 producing an objectionable deep pink
colour, it cannot be depended upon to produce a water which may be called satisfactory
according to water bacteriological standards, though I in 200,000 dilution might kill the
number of pathogenic organisms, specially cholera vibrio, that is ordinarily likely to
infect well waters. With a 1 in 50,000 strength satisfactory water could not be produced
in 100 per cent of well waters, though in a large majority of them the strength will succeed
after 24 hours' contact."

Writing in 1952, Rogers again stressed the value of potassium perman-
ganate treatment of wells for the suppression of cholera outbreaks, but
admitted that, while this chemical was too expensive for the disinfection
of large tanks, chlorination of these as well as of wells with the aid of
bleaching powder or preferably with electrolytic chlorine was cheaper
and at the same time very effective.

Chlorination of wells

As far as the present writer is aware, reference to the method of chlorin-
ating wells for the purpose of cholera control was first made by Bishop
(1912, 1913). Describing the techniques he had adopted for this work
in greater detail in his second paper, Bishop stated that
" Where the necessity is indicated (and this is in practically every case) purification of
wells is undertaken, the agent employed being nascent chlorine obtained from the
hypochlorite of calcium in commercial bleaching powder. A solution of this substance
of a strength to give five parts of free chlorine to a million parts of water is put into a
graduated bottle, each graduation supplying a chlorine equivalent of one foot's depth
of water in the well to be treated."
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As the author added,
"The result of our experience of a chlorine efficiency may be conveniently stated

by the formula:
X = 15.7 R2D

Where X = Grains of bleaching powder required.
R = radius of the well in feet.
D = depth of water in feet.

"In other words, the square of the radius in feet multiplied by the depth in feet
multiplied by 15.7 gives the number of grains of bleaching powder required for the
effective disinfection of any given well."

At times when cholera was prevalent, attention was also given to the
treatment of tanks, which consisted " in mixing quantities of bleaching
powder into the water at the places frequented by the people and is effective
by rendering the water at these places unpalatable."

Effective as this method undoubtedly is, it should be implemented
only if alternative and sufficiently abundant sources of water can be made
available to the people. Even then such superchlorination may be unwise,
since it is likely to lend strength to the prejudices of the people against
the usual method of well chlorination which, they sometimes claim, renders
the water harmful for consumption (see, for instance, Robertson &
Pollitzer, 1939). It is preferable, therefore, to use superchlorination only
if the excess of chlorine can be removed with the aid of sodium thiosulfate
or by other means (see Traube, 1894, and Harding, 1910).

Numerous subsequent observers were unanimous in asserting the great
value of well chlorination for the suppression of cholera outbreaks. Thus,
to quote an example, Duggal (1949), referring to the observations he had
been able to make in Bihar, stated that

" At first frequent disinfections of water supplies were started in selected areas of civil
population adjoining army camps during the period of the Great World War II. It
was noticed that this practice affected the incidence of Cholera significantly. Such areas
remained free from outbreaks of epidemics while the adjoining civil areas where the well
water supplies were not treated with bleaching powder were visited by seasonal outbreaks
of Cholera. The wells are disinfected to breaking point by bleaching powder so that
the chlorine smell is noticeable to the consumers. Disinfection of water supplies preferably
every week during Cholera season is practised but in far off distant places in rural areas
it is done at greater intervals. In infected areas the open wells are disinfected twice
a week."

It is unfortunate, however, that so far no agreement has been reached
regarding the dosages of bleaching powder to be used for well disinfection.
Several writers consider a residual chlorine content varying from not less
than 4/10 parts per million of water (see, for instance, Shattuck, 1951)
up to the often-mentioned figure of 1 part per million to be satisfactory,
but others refer to lesser or higher standards, Henderson & Seneca (1951),
for instance, speaking of the necessity of producing " a residual chlorine
content of 2 ppm. or higher ". Certainly, as Napier (1946) put it,
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"6 as the chlorine content of bleaching powder varies from sample to sample, and as the
chlorine fixing power of different water supplies also varies, no rule of thumb can be
adopted and the amount to be added must be calculated for each well or cistern ".

Napier described three standard solutions to be prepared for this
purpose-namely, (a) a 1 in 1000 solution of the bleaching powder to be
used; (b) 10% potassium iodide solution; and (c) I% starch solution.

Before making the test, the volume of the well to be treated was calcu-
lated from the depth of the water and the radius of the well by using the
formula 7rr2 xdepth, according to which, for instance, a well 10 feet deep
and with a diameter of 6 feet had a capacity of 1768 gallons. The cubic
content of tanks and cisterns was ascertained by multiplying their length
by their breadth by the depth of the water, bearing in mind that one cubic
foot of water was equivalent to 61/2 gallons.

As Napier continued, the actual standard test was carried out in the
following manner:

" Take five white bowls or flasks and in each place 500 c.cm. of water to be treated.
" Take a clean graduated .1 c.cm. pipette, and wash it thoroughly with distilled

water. With this pipette add varying amounts of the 1 in 1,000 bleaching powder
solution to the water in the five vessels, 0.5 c.cm., 0.7 c.cm. 0.9 c.cm., 1.1 c.cm. and
1.2 c.cm. to the first, second, third, fourth and fifth bowl respectively.

" Stir the mixture in each bowl with a clean glass rod, beginning with the bowl
containing the least amount of chlorine solution, and going to the one containing the
next smallest, and so on.

" Allow them to stand for at least an hour. Then test for free chlorine by adding
to each bowl about I c.cm. of 10 per cent potassium iodide solution and I c.cm.
of freshly prepared starch solution. Mix well and note the first bowl that gives a
faint blue colour. Note the amount of bleaching powder solution that was added
to that particular bowl and multiply by 20. The result gives the number of pounds
of bleaching powder required for one million gallons of water; to this figure add
3 pounds which, if the bleaching powder is approximately 30 per cent, is the usual
safety margin allowed for one million gallons of water. Now calculate the amount
of bleaching powder that should be added for the amount of water already ascertained
to be present in the well or cistern that is to be chlorinated."

For instance, if the third bowl was the first to give a faint blue colour,
then 0.9 x 20 = 18 pounds, so that, adding 3 pounds, 21 pounds of
bleaching powder had to be used per million gallons of water. In the case
of the above-mentioned well containing 1768 gallons of water, the amount
of bleaching powder required would be

1768 x(18+3)1lbs.
1 000000 --- = 0.037128 lb. =260 grains or about 17 grams.

As added by Napier, a rough alternative method was to place a pint
of water into each of the above-mentioned bowls, and to add 10, 15, 20,
25, and 30 drops respectively of the bleaching powder solution from a
dropper, to stir thoroughly and after at least one hour to add the potassium
iodide and starch solutions. Calculations are then made as follows:
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Minimum number of drops of bleaching
powder solution added to the first bowl

in which blue colour was distinct Grains per gallon ofx 0.44 + 0.021 -= rispr alno
Number of drops from the dropper that water to be treated.

make a dram

For instance, if the fourth bowl was the first to give a blue colour,
then 25/80 x 0.44 + 0.021 = 0.1585 grains per gallon or 158 grains per
1000 gallons.

Bhaskaran and co-workers (1944), making comparative studies of the
sensitivity of rough tests made respectively with starch-iodide solution
and with orthotolidine solution in order to determine residual chlorine
in water, found that the tests with the former solution were less sensitive
and apt to lead to overdosing with bleaching powder to the extent of 0.2
p.p.m. They therefore recommended the use of tests with orthotolidine,
through which the extent of overdosing with bleaching powder could be
considerably reduced.'

However, though the problem as to how carry out well chlorination
to the best advantage does not yet seem to be fully solved, there can be no
doubt regarding the fundamental importance of this method in the control
of cholera manifestations.

Food Control

As will be discussed when the problems of personal prophylaxis are
dealt with in a later section of this study, even in the midst of a most severe
cholera epidemic careful adherence to dietary rules is apt to prove a never-
failing means of avoiding infection. It is one of the most important objects
of public health education and propaganda, to which also attention will be
paid below, to bring this truth home to the widest possible strata of the
population. However, since not only a lack of facilities for such work
(which, indeed, can accomplish but little during the fast-moving tragedy
of a cholera outburst) but also popular indifference are apt to form stumb-
ling blocks, it is as a rule necessary during cholera epidemics to take
administrative action with the double aim of promoting the consumption
of safe foods and of prohibiting the sale of dangerous articles.

It is historically interesting that such action has been taken not only
within recent years but also in past times when, as described by Sticker
(1912), occasional attempts were made during cholera outbreaks to enforce
the use of a prescribed diet by the people (zwangsweise Volksdiat). The
regulations made in this respect by Frank (1875) during the 1873 cholera

t A description of the tests for residual chlorine with the aid of orthotolidine will be found in standard
textbooks-e.g., American Public Health Association (1946) Standard methods for the examination of water
and sewage, 9th ed., New York, p. 97; and Gradwohl, R. B. H. (1956) Clinical laboratory methods and
diagnosis, 5th ed., St. Louis, Mo., vol. 2, p. 1672.



CHOLERA STUDIES 11

epidemic in Munich aimed merely at the prevention of excesses of all kinds.
However, Sticker continued, during the 1892 outbreak at Hamburg

" Elaborate dietary regulations based upon laboratory experiments were promulgated,
which embarrassed even the well-to-do people. Cheese, butter, fish, caviar were pro-
hibited; vegetables and fruits could be neither imported nor be taken out of the city.
Essentially, boiled beef and boiled milk were the only permitted food articles, while
practically all that the poor people were wont to eat was prohibited. Some people found
it preferable to starvation to risk death from cholera or punishment by the police through
consumption of the prohibited foodstuffs." [Trans.]

Even more stringent regulations were made during the 1910 and 1911
cholera outbreaks in Italy when, according to Sticker,
" In many places the whole harvest of fruits and vegetables was confiscated by the
sanitary police, innumerable market baskets were thrown into the sea because they
contained unripe or " contaminated " fruits, whole consignments of fruits and vegetables
which were destined for export to foreign countries were made unfit with carbol or
lysol solutions or were sent back and used for the manufacture of manure." [Trans.]

Though no modern cholera worker would approve of the harshness
with which the above measures were enforced, general agreement continues
to exist that during epidemics the use of freshly prepared hot food only
should be strictly recommended, while the consumption of raw dishes of
all kinds should be prohibited or at least discouraged. In accordance with
this policy, to which further reference will be made in the section on personal
prophylaxis, the promulgation of the following regulations during cholera
outbreaks is indicated:

(1) The sale of cold foods, particularly of such articles as raw fish,
salads, jellies, ice-cream and cut fruits, should be prohibited and it is desi-
rable to enforce the same rule in the case of candy, sweetmeats and the like,
which are apt to prove attractive to flies, unless they are kept protected
against the access of these insects.

(2) Careful supervision should be exerted over food markets, foodshops
and eating-places, not only to see that the above rules are followed, but also
in order to make the best possible arrangements for keeping these estab-
lishments in a sanitary condition, particularly free from flies.
A policy found useful in this work in China was to affix large posters

in all eating-places advising the people to partake only of freshly prepared
hot foods and of hot water or tea. The guests were also urged by these
posters to ask for vessels with boiling hot water to clean their eating and
drinking utensils immediately before the meals. The owners of the estab-
lishments were obliged to provide this facility free of charge.

Control of Artificial Drinks

With the exception of bottled beverages prepared by firms which can
be relied upon to use safe water for the manufacture of their products, the
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sale of artificial drinks, particularly that of lemonades and the like prepared
and sold by street-hawkers or on street-stands, ought to be strictly prohibited
during cholera outbreaks. Whenever conditions permit, the people ought
to be urged to assuage their thirst with hot tea or hot water instead of
consuming cold drinks. However, since people working away from their
homes are often not able to frequent the tea- or coffee-shops usually
available in the cholera-affected localities, it is-as mentioned earlier in
this study (see page 101)-essential during outbreaks to install fountains
with safe drinking-water at suitable points of the public thoroughfares.

Fly Control

Though, as will be- discussed presently, successful use has been made
within recent years of insecticides, and particularly of DDT, for combating
the flies during cholera outbreaks, the greatest attention has to be paid to
the dictum of Rozeboom (1956) that

" Regardless of the effectiveness of various insecticides in reducing fly densities, and
even in reduction of enteric infections, experienced observers have been re-emphasizing
the importance of sanitation as the real solution to the fly problem."

As maintained by Rozeboom, in urban communities the most necessary
measure to be adopted in this respect is the elimination of fly-breeding in
garbage dumps, achieved by a proper system ofgarbage disposal, but of great
importance also are a proper system of disposal of human faeces, including
if possible the elimination of privies, and the provision of an adequate
systcm of garbage collection in the houses. For fly control in rural areas
proper manure disposal is also essential but difficult to achieve, because
ordinarily the manure, since it serves as fertilizer, cannot be destroyed but
must be kept, often without being properly protected against the access of
flies. However, as described by Rozeboom, some reduction of fly-breeding
is obtainable through the use of larvicides. He stated in this connexion
that
" Those used have included hellebore at the rate of 0.5 pound per 8 bushels of manure,
and powdered borax at the rate of 1 pound to 16 cubic feet ... An emulsion containing
2 to 4 per cent chlordane, applied at the rate of 50 to 100 mg. of the toxicant per square
foot of surface, is said to give fairly good results. Good kill of larvae has been obtained
through the use of 20 gm. paradichlorobenzene or 25 ml. orthodichlorobenzene per
square foot of surface. If repeated in two to four days, these dosages may be reduced
respectively to 15 gm. or ml. These materials are also good ovicides. Larvicides may
also be applied to latrines, garbage and cadavers."

Methods of screening used either to prevent the ingress of flies into the
houses or to protect food and household water supplies against these
insects, if rigidly applied, are of value for the protection of the families in
question against cholera, but these means of warding off the infection are
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rarely implemented in the households in which the disease is most likely
to appear. Under these circumstances and also on account of the still
deplorably large number of communities in which flies are not controlled
through proper measures of general sanitation, the use of insecticides during
cholera outbreaks often becomes indicated.

Though practically all of the chlorinated hydrocarbons used recently
for the purpose of insect control have been found effective against flies,
so far mdst ample use to combat these insects during cholera outbreaks has
been made of DDT which, if applied to surfaces at the rate of 200 mg per
square foot, remains toxic for these insects for three months or even longer
(Rozeboom, 1956).1 Simple recommendations made by Scudder (1949) for
fly control with DDT were to use it in a concentration of 2.5 % for spraying
rough unpainted surfaces, in a concentration of 5 % for painted or plaster
surfaces and of 7.5 % to treat smoothly finished surfaces in restaurants and
houses, the surfaces in question to be always thoroughly wetted without
" run-off". For applications outside the houses, Scudder considered
wettable DDT compounds in 5 % sprays preferable to solutions, because
likely to prove less harmful to plants. Specially trained squads have to
be employed both for this work and for applying DDT inside the houses
to ensure its adequate use and to avoid in particular the exposure of food,
eating and drinking utensils, and household water supplies to the insecticide.

Whereas so far the usual method of residual spraying with DDT has
been resorted to for the purpose of cholera control in China and India,
according to Shousha (1948) various methods of application were tried
during the 1947 cholera outbreak in Egypt-namely:

" 1. Fogging with a 20% solution of DDT in Velsical. The fogging was done by
B.T. 13 aircraft.

" 2. Spraying with a 10% solution of DDT in kerosene. The spraying was carried
out by C/47 aircraft.

" 3. Jeep-fogging with a 7% DDT solution in Malariol.
" 4. Spraying DDT solution by hand-guns and mechanical pumps inside houses

and establishments.
" 5. " Flitting" cars, buses and other vehicles at certain road-block stations."

Shousha added that an evaluation of the effectiveness of DDT distribu-
tion by B.T. 13 aircraft for the control of flies was undertaken by the
Insect Eradication Section of the Ministry of Public Health, from which,
however, he was able to quote only the following results:

" 1. There was a general decrease in the fly-population in the treated villages as
compared with the control village.

" 2. The frequency of spraying had little effect on the ultimate reduction of the
fly-population.

It has been established that prolonged use of DDT or of other insecticides, by killing off susceptible
flies, is apt to lead to the prevalence of insecticide-fast strains. As a rule, however, this drawback will not
interfere with the effective use of DDT during cholera outbreaks.



R. POLLITZER

" 3. The effect of the spray on the flies was not apparent until approximately
45 minutes after treatment.

" 4. In open spaces, a kill of 72% of all flies exposed was obtained.
" 5. In narrow lanes and alleys, a kill of 24.4% of all flies exposed was obtained.
" 6. In shops and houses, a kill of 44% of all flies exposed was obtained.
" 7. 48% of all flies exposed were killed."

Whether in view of these generally rather mediocre results thejlistribu-
tion of DDT by aircraft is to be recommended in cholera outbreaks seems
questionable. Certainly the orthodox methods of spraying appear to be
preferable for treating houses and the same holds still more forcibly true
in regard to the lanes and alleys, which are apt to form hotbeds of the
infection. However, while, if DDT is available, it should be adequately
applied to these and other danger spots as well as to the houses, one should
never lose sight of the necessity for, and the efficacy of, emergency methods
for the improvement of environmental sanitation.

Personal Prophylaxis

However difficult it may be adequately to conduct anti-cholera cam-
paigns on a community-wide scale, even in the midst of a raging epidemic
"the individual and the family group can accomplish much in protecting
themselves against cholera by strict attention to the hygiene of their imme-
diate environment" (Siler, 1944).

Dealing with the various steps to be taken in this respect, Liebermeister
(1896) stated with his usual felicity that besides punctilious cleanliness the
following measures of personal prophylaxis were essential:

" Drinking water which appears even remotely suspicious ought to be consumed
only when boiled and ought to be used in the same way for cleaning the eating utensils.
One must also avoid unboiled milk and similarly ice the origin of which is not exactly
known. Genuine mineral waters on the contrary may be consumed. All foods must
be protected as well as possible against flies and other insects. It is best altogether to
avoid the consumption of fresh fruits and in general of all uncooked dishes. Otherwise
it is advisable to continue with the former mode of life, as far as it is adequate, but to
avoid more carefully than before all that might cause digestive disturbances and parti-
cularly diarrhoea ... That the abundant consumption of alcoholic drinks, particularly
of red wine, protects against cholera, is a superstition; moderate amounts are innocuous
for those used to them, an immoderate consumption is dangerous. Generally speaking
one must beware of excesses of all kinds, also of catching colds and other unfavourable
influences. Above all it is important to consider each diarrhoea becoming manifest
in cholera times as a dangerous affection needing most careful treatment." [Trans.]

Subsequent workers were unanimous in supporting Liebermeister's
advice that during cholera outbreaks it is wisest to rely solely on the con-
sumption of boiled or cooked foods, preferably partaking of the meals
while they are still hot, i.e., before they could have become contaminated
through flies or in other ways. Most observers held in this connexion that
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the method of rendering possibly contaminated fruits or vegetables inno-
cuous for consumption in the raw state by treating them with potassium
permanganate solutions, though popular, was by no means reliable. How-
ever, it was pointed out by several writers, thick-skinned fruits, like bananas
or oranges, could be made safe for consumption during cholera epidemics
by steeping them before peeling for 2-4 minutes into boiling hot water.
A point not expressly mentioned by Liebermeister but stressed by several

subsequent authors was the importance of carefully washing the hands
before partaking of meals during cholera outbreaks.'

Universal agreement has been expressed with Liebermeister's recom-
mendation that during cholera epidemics the drinking-water must be boiled
unless there is no reason whatsoever to doubt its safety. As has been noted
in this connexion earlier in this study, such doubt may arise even if water-
works water is available, not so much owing to defects in the central plants
as on account of localized peripheral contaminations. Obviously it is safest
to use boiled drinking-water and also tea as soon as they have cooled down
sufficiently for consumption; failing that they must be carefully protected
against contamination through flies or by other means.

The methods recommended for rendering individual water rations safe
for consumption through chemical treatment, particularly with substances
giving off chlorine (see summary by Kolle & Prigge, 1928, page 101), though
of some value for armies in the field, are of little, if any, importance for
protection during cholera epidemics. In regard to the recommendation of
some workers to use acid drinks during such outbreaks, one ought to agree
with the postulation of Strong (1944) that

" as a matter of fact the best prophylactic is the normal gastric juice, and there is a possi-
bility that the use of such acid drinks might upset the digestion and defeat the object
desired." 2

As alluded to by Liebermeister, one point regarding which even people
trying to beware of cholera infection are apt to err is that, while insisting
upon the impeccability of their drinking-water, they pay little or even no
attention to the equally important need of using boiled water exclusively
for other household purposes, particularly for cleaning the eating and
drinking utensils. Another often neglected potential source of danger is
ice-boxes, not only because they may be stocked with ice manufactured

I Santoliquido (1913) referred in this connexion to an epidemic in an Italian asylum for the insane,
which in his opinion was terminated by keeping the patients confined to bed with their hands tied and
untying and disinfecting the lattr immediattly before the m:als.

Cartron (1915), feeling convinced that cleansing of the hands was essential for the control of cholera
outbreaks, established postes de savonnage (washing stations), consisting of a supply of soap and of potassium
permanganate solution in empty petrol tins fitted with a bamboo spigot, outside the houses of cholera
patients or suspects, and also in military barracks, prisons and prison hospitals. The implementation of this
method appeared to lessen the incidence of the disease.

' This objection probably also holds true as far as the prophylactic administration of aromatic sulfuric
acid, recommended by some cholera workers, is concerned. Moreover, Tomb (1926), experimenting with
this drug, though claiming that it had considerable virtue for the treatment of the disease, found it " practically
valueless " as a prophylactic.
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from unsafe water, but also because they may be used for storing cholera-
infected foods, particularly fish, which in their turn may be responsible for
the contamination of articles such as butter (Strong, 1944). Henderson &
Seneca (1951) were certainly right when stating that besides the ice itself
" all contents of an ice refrigerator must be suspected ".

While, as postulated by Liebermeister and other authors, it is necessary
carefully to attend to any diarrhoea attack observed during cholera out-
breaks, on the other hand every possible effort ought to be made on the part
of the anti-epidemic staff and the medical profession in general to ensure
that the people do not, instead of quietly and trustfully taking the reasonable
precautions against the infection recommended above, live in constant fear
of the disease and, therefore, anxiously watch for any symptom that might
herald its approach. To allay such panicky fears on the part of the population
is all the more important because their presence may lead to gastro-intestinal
disturbances of a nervous nature.

Public Health Education and Propaganda

Though imparting to the people a knowledge of the methods of personal
prophylaxis just discussed forms a most important part of the public health
propaganda campaigns to be conducted during cholera outbreaks, it is
indispensable to enlist the co-operation of the public in other respects as
wll. Accordingly, as Pollitzer (1948) briefly put it, it ought to be the aim
of such campaigns to urge the people:

1. Quickly to report instances suggestive of cholera and promptly to bring the
patients for treatment.

2. To get vaccinated against cholera.
3. Strictly to avoid cold foods and cold drinks, partaking instead only of freshly

prepared cooked food and boiled water or tea.
4. To use boiled hot water for cleaning cooking, eating and drinking utensils.
5. To keep the houses in a sanitary condition and to abate in particular the fly

nuisance. Food and drinking-v"ater supplies as vwell as the eating and drinking utensils
ought to be kept in fly-proof containers or under screens.

It is obvious that the results of propaganda work undertaken at the
time of cholera outbreaks are bound to be optimal if that work represents
merely an intensification and special adaptation of permanently conducted
general public health education and propaganda campaigns, the aim of
which is to impart to the people, including the school youth, a knowledge
of the principles of hygiene.

Another point of vital importance for the success of the propaganda
campaigns is that they must be carefully adapted to the level of the popula-
tion groups which it is most essential to reach. As far as anti-cholera
propaganda campaigns in particular are concerned, one should not lose
sight of the fact that, generally speaking, the disease is apt to be most rampant
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among the less privileged classes of the population, that is, among people
one may hope to reach with the aid of illustrated posters and handbills
rather than with pamphlets and leaflets. Good advantage may be taken
also of illustrating the methods of cholera prophylaxis with the aid of magic
lantern or, better still, cinema shows which, being increasingly used for
the purposes of general public health education and propaganda, are
nowadays often available.

While unillustrated lectures are of questionable value except for instruct-
ing selected groups, for instance, officials or teachers in the affected areas,
it is difficult to overrate the importance of imparting information on the
methods of cholera prophylaxis through public health talks given to in-
dividual families or other small groups of the population. As has been
mentioned before (see page 80), such public health talks may be delivered
during the off-seasons by staff members visiting the houses in order to
promote sanitary improvements or to give vaccinations. During epidemics
also every possible advantage should be taken of visits to the houses to tell
the inmates in simple language what precautions they could take against
the infection. Moreover, as has been recommended by some workers-by
Mendelson & Tait (1921), for instance-special inspectors may be employed
for house-to-house visits with the purpose of instructing the families con-
cerned in the methods of cholera prophylaxis.

Mass Prophylaxis

Before dealing with the problems of vaccination, by far the most impor-
tant method of mass prophylaxis against cholera, it is proposed for the
convenience of record briefly to deal with three other methods which have
been tried to ward off attacks of the disease-namely, (1) administration
of essential oil mixtures; (2) recent attempts at chemoprophylaxis; and
(3) prophylactic use of bacteriophage.

Administration of essential oils

As noted in the ninth of these studies,' Tomb (1926) claimed to have
obtained most satisfactory results when prophylactically administering
the essential oils mixture recommended by him for early cholera treatment
to numerous contacts of patients suffering from the disease. Since, however,
it is uncertain to what extent the clinical diagnosis of cholera was confirmed
in the latter by laboratory examination and, more important still, since
the infection often fails to spread among contacts who did not receive any
prophylactics, it is not possible to give much credence to Tomb's claims.
Certainly, the method of cholera prophylaxis recommended by him has not
attracted any further attention.

1 See Bull. Wld Hlth Org., 1957, 16, 369.
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Chemoprophylaxis

A study of the prophylactic action of sulfadiazine in cholera was under-
taken during the 1946 cholera epidemics in China by Peterson (1946) on a
group of 2205 persons receiving 1 g of the drug per day for at least two
days, whenever possible for five days, whereas a fully comparable control
group of 2563 persons was given tablets containing an inert substance on
the same schedule. As shown by observations extending over six days,
only two individuals of the treated group, each of whom had received but
one dose of the drug before the onset of symptoms, developed typical
clinical signs of cholera, whereas 11 attacks were noted in the controls.
Moreover, unspecific gastro-intestinal upsets occurred in only 12 of the
persons dosed with sulfadiazine, but among 41 of the controls.

Peterson expressed the hope that further studies would be made to estab-
lish more fully the prophylactic value of sulfadiazine or of other chemo-
therapeutic or antibiotic agents against cholera. In his opinion, however,
" no such agent, however successful it might be prophylactically, will at
present substitute for sanitation and vaccination."

Commenting on Peterson's work, Henderson & Seneca (1951) considered
it desirable in cholera prophylaxis to use a less toxic sulfonamide than
sulfadiazine, particularly phthalyl sulfacetamide, which, they claimed,
" is applicable to routine administration on a large scale, without intermediate super-
vision, since no detectable blood concentration is set up and there is no conceivable
hazard of crystalluria."

Hence, in the opinion of the two workers,
"Controlled groups such as military personnel or hospital staffs, exposed to cholera
in a region, can be afforded continuous protection from the first day by a standardized
prophylactic dose such as 1 Gm. daily."

However, they considered it problematical whether this method would
find wide application in India.

Bacteriophage administration

In order to appreciate the importance ascribed by d'Herelle and some
other workers to bacteriophages in the epidemiology and prophylaxis of
cholera, attention may be drawn to a general postulation made by d'Herelle,
Malone & Lahiri (1928) to the effect
" that in infectious diseases of the intestinal tract the onset and the course of the morbid
processes are intimately associated with the behaviour of the pathogenic bacterium
and of the intestinal bacteriophage towards one another and that recovery is not caused,
as hitherto accepted, by a phenomenon of immunity, but indeed by the action of a bacterio-
phage, whose virulence becomes exalted in the intestine of the patient and effects the
destruction of the pathogenic germs."

In accordance with these contentions, d'Herelle & Malone (1927)
maintained that bacteriophages virulent for V. cholerae were absent in
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localities free from infection with this organism. If the disease appeared,
at first many patients, infected through direct contact or by means of water
or flies, succumbed, because in them the intestinal bacteriophage remained
inert towards the cholera vibrios. However, d'Herelle & Malone continued,
there were others,
" in whom there is a rapid exaltation of the virulence of the normal intestinal bacterio-
phage towards the cholera vibrio, and these individuals enter into convalescence. Virulent
bacteriophages from these convalescents are passed with the stools, and are spread in
exactly the same manner and by the same agents as are the pathogenic vibrios. In a
word, at the beginning there are disseminated into the environment the cholera vibrios,
and this is the period of the propagation of the disease. Then from the first convalescent
there are disseminated the bacteriophages. As more and more patients recover, the
bacteriophages become more and more disseminated and the epidemic declines, finally
to cease when ' contamination' by the bacteriophage becomes general."

Fascinating as this hypothesis is, unfortunately many facts have become
known which are not in agreement with it. Were the choleraphages as potent
as has been claimed by d'Herelle and some other workers, one would
expect that they would invariably prove efficacious for the treatment of
cholera. Actually, as has been discussed in the ninth of these studies,' not
only good, but also disappointing results with this therapeutic method have
been recorded, particularly by Taylor and colleagues (1930), who, finding
no phages active against the patients' own vibrios in the stools of recovering
cholera sufferers, came to the conclusion that bacteriophage was not an
essential agent of recovery. As will be shown now, the prophylactic use of
choleraphages has also not yielded uniformly good results and most of the
modern workers are sceptical regarding the value of this method or even
altogether deny its usefulness.

In their early reports on cholera prophylaxis with bacteriophages,
d'Herelle, Malone & Lahiri (1928) maintained
" that in villages where patients are treated by cultures of bacteriophages of exalted
virulence an experiment in prophylaxis is instituted at the same time, for the exalted
bacteriophages multiply in the intestines of convalescents, are passed out with the stools
and are disseminated into the environment as we have been able to verify onmany
occasions."

It was nevertheless evident
"that in these cases the diffusion of the exalted bacteriophages takes place more slowly
than if the cultures are directly poured into the wells supplying drinking water and,
furthermore, these bacteriophages are spread only in those regions of the villages where
cases have been treated."

D'Herelle and his colleagues (1928, 1930) were able to resort to the
treatment of wells with choleraphages in three instances only. Hence, as
they stated in 1930,

1 See Bull. Wld Hlth Org., 1957, 16, 377.
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" The number of villages in which we have been able to apply the method of collective
prophylaxis by bacteriophage is certainly not large enough for any definite conclusions
regarding its absolute efficacy to be drawn ; nevertheless it appears that these experiments
tend to demonstrate it."

In addition to the method described above, d'Herelle and co-workers
also made an attempt at individual bacteriophage prophylaxis, trying to
induce the guests attending a marriage feast to drink a glass of water con-
taining 2 ml of choleraphage. Among the 77 persons who agreed, only two
developed mild and rapidly terminating cholera attacks, whereas among
the 34 who refused the disease became manifest three times; two of the
sufferers succumbed, while the third, who received bacteriophage treat-
ment, survived. However, suggestive though these observations seem
at first glance, they cannot be considered convincing in view of the
usually quite irregular appearance of cholera among any given group of
the population.
A further and most favourable report on the results of bacteriophage

treatment of wells in Puri, Orissa, was rendered by Asheshov and co-
workers (1930), who, finding the cholera incidence to be ten times less in
the area where 50-ml amounts of bacteriophage had twice been poured in
than in the control areas (where well chlorination was practised), were led
to think that bacteriophage prophylaxis was bound to prove a powerful
weapon in controlling the spread of the disease in India.

The enthusiasm of Asheshov and his colleagues was not shared by
Mackie, who in the course of a discussion reported in the British Medical
Journal (1933) stressed that a drop in the incidence of cholera as spectacular
as that in the experimental area of Puri had been recorded in another area
of Bihar and Orissa where no bacteriophage had been used.

Nevertheless, as can be gathered from a report by Duggal (1949),
bacteriophage administration remained for over a decade a most popular
method in Bihar, even though, in the opinion of this observer,

" Probably the good results attributed to it were more due to the behaviour of epidemic
periodicity rather than inherent useful properties of the Choleraphage."

Still, Duggal continued, the method

"caught the fancy of both the Doctors and laymen so much that the orthodox anti-
Cholera measures of disinfecting water supplies and anti-Cholera inoculations were at the
stage of being totally substituted when the curve of the Cholera incidence started rising
again in 1937 and reached its culmination in big epidemics of 1944 resulting in one and a
half lacs [i.e., 150 000] deaths. During this period of rising curve Choleraphage was used
practically to the exclusion of disinfection of water supplies, as such procedure was con-
sidered inimical to the efficacy of phage."

The sad experiences of 1944 gradually lessened the popularity of bac-
teriophage prophylaxis so that, as stated by Duggal, now " the medical
practitioners do not look upon it as a good anti-cholera measure". In
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Duggal's own opinion the prophylactic as well as the curative value of
bacteriophage when used in the field was " a very doubtful entity ".

As stated by Morison, Rice and Choudhury (1934), in continuation of
work described by Morison in 1932 they had obtained most encouraging
results in the prevention of cholera in certain villages of Assam through
the distribution of cholera-dysentery bacteriophage by the inhabitants
themselves to all patients suffering from diarrhoea, dysentery and suspected
cholera. Summarizing the details of this work, Morison and colleagues
recorded that the experimental area originally chosen, Nowgong,

" had a triennial death rate from cholera of 122.0 per 10,000 from 1906 to 1919. Between
1919 and 1929 the triennial death rate from cholera was 39.2 per 10,000 but epidemics
still occurred with great regularity. Since 1929, epidemic cholera was altogether absent,
the total deaths from cholera during the three years were 53, 47 and 27 respectively and
the triennial death rate was 2.23 per 10,000. The first fall in the death rate in 1920 fol-
lowed the great epidemic of 1919, compulsory vaccination of tea-garden coolies entering
Assam and the use of vaccine in villages when cholera broke out The absence of
epidemic cholera after 1929 followed the distribution of bacteriophage to the villages
along the Kalang river where cholera was prone to occur and the withdrawal of vaccina-
tion, at first partial and later complete. Such absence of cholera during the last three and
a half years did not occur in the arbitrarily selected control area Habiganj, in the Surma
Valley, nor in the more appropriate control districts adjoining Nowgong with which,
previous to 1929, there was a high correlation in the deaths from cholera."

In a further report on the work described above, Morison (1935) recorded
that Nowgong had remained free from epidemic cholera. In the control
area of Habiganj outbreaks continued to appear each spring and autumn,
until it was decided in July 1932 to start with phage distribution there as
well. As described by Morison, the results obtained in Habiganj were as
satisfactory as those in Nowgong. He stressed in this connexion that

" data from 736 houses with a total population of 4,755 show that, in groups in all other
respects alike, the reduction in the subsequent cases when the first cases in these houses
received phage was 69 per cent ",

and expressed the opinion that " it is to this reduction in infectivity that we
must ascribe the results in Nowgong and Habiganj." 1

While admitting that phage " is not the remedy for cholera in a city
like Calcutta, nor is it a remedy where the source of infection can be traced
and dealt with ", Morison came to the conclusion that

"the widespread epidemic of cholera in various provinces of India compared with its
control, where this has been attempted with phage in Assam, shows that it is a weapon we
cannot yet afford to discard."

1 As shown by the findings of Pandit & Rice (1936), this statement cannot be considered generally valid.
It is also noteworthy that according to observations made by Pandit et al. (1936) a reduction of the infectivity
was noticeable not only in the group of patients receiving early phage treatment, but also in groups treated
with other remedies, particularly with essential oils. To explain these results, Pandit and his colleagues
referred to the possibility; hat the families of cholera patients who resorted to any form of treatment pre-
sumably took precautions against a spread of the,infection.

9
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It is melancholy to note that further reports from Assam failed-to confirm
the favourable opinion held by Morison in regard to this method. Thus,
as stated in a review of the 1935 report of the Shillong Institute in the
Tropical Diseases Bulletin (1937),

"There is discernible an altogether hesitant note about the value of bacteriophage con-
trol in this report. The control areas of Nowgong and Habiganj do not seem to be furnish-
ing unequivocal results, possibly because ' During an epidemic bacteriophage is being
widely used . . . along with preventive inoculation and other measures . . . In these
circumstances it is difficult to assess the value of bacteriophage as the sole measure in the
prevention and control of cholera in the experimental areas ... If, however, the bacterio-
phage control has been effective in Nowgong it is reasonable to assume it should be
effective in Habiganj also. A study of the epidemic in the Surma Valley does not show
conclusively that it had been so.'"

An even more pessimistic note was sounded in the review of the 1936
report of the Shillong Institute in the Tropical Diseases Bulletin (1938),
wherein it was said that

" Comments and conclusions on the bacteriophage trial in Assam are depressing reading.
The Director of the Institute states: ' Had the use of bacteriophage been strictly confined
to the experimental area we should, I believe, by now have reached a conclusive result.
As it is, it appears unlikely that we shall ever do so by an experiment on these lines in
Assam.' "

As quoted by Pandit (1951), in view of this evidence the Cholera Advi-
sory Committee of the Indian Research Fund Association, reiterating in
1944 a recommendation made in 1934, expressed the opinion that bac-
teriophage prophylaxis should not replace the orthodox methods of cholera
control, such as vaccination.

Attempts to make prophylactic use of choleraphages were also made
by Raja (1934) in a district of the then Madras Presidency and by Boulnois
(1936) at Chandernagore, Bengal. The last-mentioned worker who, as
noted in the ninth of these studies,' had obtained some satisfactory results
with early bacteriophage administration to cholera patients, also noted
a marked reduction of the attack rate among contacts of sufferers to whom
the phage had been given prophylactically. Raja (1934), besides obtaining
no success with bacteriophage treatment,2 found that phaging of wells,
used in combination with oral phage administration to the population at
large, failed to reduce the cholera attack rate and was of doubtful value
in reducing the mortality rate.

The invariably more or less unfavourable references made by modern
compilers to the bacteriophage prophylaxis of cholera may be summarized
as follows:

See Bull. Wld Hlth Org., 1957, 16, 376.
See Bull. Wld Hlth Org., 1957, 16, 377.
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Author Statement

Strong (1944) Maintained that " the value of the use of bacteriophage in des-
troying the cholera spirillum in wells is still speculative and should not
be relied upon ".

Siler (1944) Stated that the choleraphage studies made thus far, " though promis-
ing in the nature of the results obtained, have not yet reached a
stage that will permit drawing any definite conclusions as to their
value either in curing or preventing cholera ".

Napier (1946) Summarized that: " In Bihar and Assam, extensive trials were carried
out in which bacteriophage was distributed for the treatment of their
water supplies to a large number of villages in the areas where cholera
occurs frequently. The results appeared satisfactory, but would not
survive statistical criticism. In later years, the trials were repeated
with disappointing results."

Rogers (1952) Expressed the opinion that " The distribution of polyvalent bacterio-
phage cultures in the water supplies during outbreaks have ... yielded
variable results. In Assam material benefits were claimed for their
method of their use, but later inquiries have thrown doubts on the
results owing to the absence of a strictly controlled basis for the
tests. Trials in Bihar, where the incidence of cholera is more uni-
form, failed to yield evidence of the value of the addition of bac-
teriophage to the water supply, so it must be concluded that further
carefully controlled trials during cholera epidemics are required to
decide the value, if any, of bacteriophages in either the treatment or
the prevention of cholera ".

Notwithstanding the advice of some of the above-quoted authors, in
view of the unfavourable evidence already available one must wonder
whether there is really a need for further studies on the prophylactic adminis-
tration of choleraphages.

Vaccination

Though, as will be gathered from the fourth of these studies,' various
methods have been devised to induce an active immunity against cholera
infection in man, only one of these procedures-namely, parenteral adminis-
tration of vaccines killed by heat or by chemical means-has been perma-
nently adopted and therefore deserves further consideration at the present
juncture. It is proposed in this connexion first to deal with what one may
call the practical aspects of cholera vaccination and then to turn attention
to the much debated question of the value of this prophylactic method.

Practical aspects of cholera vaccination

Dosage. As has been discussed in the fourth of these studies,2 in order
to confer a solid immunity to cholera it is essential to use a vaccine with
a sufficiently high titre (preferably one with a vibrio content of 8000 million

See Bull. Wld Hlth Org., 1955, 12, 1031 et seq.
'See Bull. Wld Hlth Org., 1955, 12, 1043.
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per ml, as adopted in India), and most desirable to administer this in two
doses at an interval of about 7-10 days. The adult doses to be used under
these optimal conditions are 0.5 ml for the first, and 1 ml for the second
injection. If however, as is distressingly often the case, a one-dose system
of cholera vaccination has to be implemented, standard vaccines with a
vibrio content of 6000-8000 million per ml ought to be injected in 1-ml
doses, or correspondingly larger amounts of less concentrated vaccines
must be administered.

General agreement exists that in case of necessity initial cholera vaccina-
tion must be followed at yearly or, whenever indicated, even at half-yearly
intervals by the administration of booster doses consisting of 0.5 ml or,
as the present writer for one thinks preferable, of l-ml doses of a potent
vaccine.

Recommendations made regarding cholera vaccination of young
children vary considerably, some authors maintaining that it ought to be
used even in the case of infants of less than a year old (from 3 months
upwards according to Cardamatis, 1914), while Roy (1919a) sets the age
limit as high as four years. Rogers (1921) considered vaccination of children
under two years to be contra-indicated, but it is deserving of attention
that other authorities-for instance, recently Taylor (1951)-are inclined
to exclude only infants less than one year old.

While the necessity of administering reduced doses of cholera vaccines
to children is generally realized, it is difficult to compare the specific recom-
mendations made in this respect by the different writers, because they
worked with vaccines of different titre. Savas (1914), who evidently used
a potent cholera vaccine, containing 4 mg of bacterial bodies per ml,
tabulated the dosages for the successive age-groups as follows:

Age-group (years) Dosage for initial vaccination (ml) *

Less than 1 0.1
1-3 0.2
3-5 0.3
5-10 0.4

Over 10 0.5 (= adult dose)
* Double these doses were used for second vaccinations, administered one week

after the first injection.

Taking the recommended adult dose as a standard of comparison,
proportionate amounts of other potent vaccines may be utilized for cholera
immunization of children in different age-groups. However, in view of
the fact that they tolerate this method of immunization well, there is no
need for anxiously restricting the vaccine amounts to be administered
to children.

Technique of vaccination. While most workers are in favour of admin-
istering the cholera vaccine subcutaneously, considerable variance of
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opinion exists regarding the most suitable site to be chosen for this purpose.
Some are in favour of giving the injections into the upper part of the breast,
but other parts of the trunk have also been considered, Serkowsky (1906),
for instance, advising that in the case of stout persons the vaccine should
be injected into the back. However, both for the sake of expediency and
in order not to add to the prejudices of the people against cholera immuniza-
tion, most workers prefer to give the injections into the arm. Cardamatis
(1914), while maintaining, in agreement with many other observers, that
the outer posterior aspect of the upper arm was most suitable for vaccina-
tion, considered it permissible in the case of Mohammedan women for
the injections to be given in the forearm. However, as will be further
mentioned below, difficulties arising in connexion with the vaccination
of females are best solved by having female staff members available during
the vaccination campaigns.

Since even quite modern instances could be quoted in which cholera
vaccinations were administered with utter disregard of antiseptic precau-
tions, it is necessary to insist upon the absolute need for proper sterilization
of the skin site chosen for injection and the use of a freshly boiled or other-
wise heat-sterilized needle for each individual to be vaccinated. The
accidents which are well-nigh inevitable if these elementary precautions
are disregarded not only cause much individual suffering, but are apt to
prejudice the people in general against the method of vaccine prophylaxis.

Contra-indications. As generally agreed, the administration of cholera
vaccines is contra-indicated in the case of individuals suffering from (a) acute
feverish diseases, and (b) serious chronic affections, particularly those of
the kidneys or the heart. During cholera epidemics, in particular, one must
also avoid vaccination of persons suffering from gastro-intestinal dis-
turbances, especially diarrhoea. Such individuals ought to be kept under
observation in order either rapidly to isolate and treat them, should they
be found to suffer from cholera, or to vaccinate them as soon as normal
function of their gastro-intestinal tract has become restored.

Reactions. Though the administration, particularly the initial injection,
of a potent cholera vaccine is bound to lead to some local reaction, and
this may be followed by a rise of the body temperature or other signs of
a general response to the immunization, one must fully agree with Taylor
(1951) that, as a rule, " the reaction, either local or general, produced
by the vaccine, is negligible, and inoculated persons can carry on with
their work".

Early reference to this fortunate absence of " unpleasant or dangerous "
symptoms after cholera vaccination was made by Murata (1904), according
to whose pioneer observations the reactions seen after parenteral adminis-
tration of a heat-killed and phenolized vaccine were as follows:
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" (1) The body temperature showed mostly 38.0°C or very rarely 39.0°C, an increase
which did not last longer than 24 hours. Sensation of chills was very rare. (2) 5-6 hours
after vaccination spontaneous painfulness or sensitivity to pressure became noticeable
at the site of injection. The local swelling and redness were mostly insignificant; if present,
they disappeared at the latest after 3 days. More rarely I observed urticaria also. (3) After
vaccination the amount of urine became increased (in about 20% of all cases), but became
normal once more after 12-16 hours. [1] In a few instances (about 10% of all cases)
1-2 diarrhoeic stools were voided on the day following vaccination. (4) In women one
could observe nausea and vomiting. (5) Other usual complaints included general lassi-
tude, malaise and headache." [Trans.]

In agreement with these observations, Savas (1914), reporting on
large-scale vaccination campaigns in Greece at the time of the 1913 cholera
outbreak, stated that

"The rare complications which sometimes accompanied the vaccination were a slight
local reaction, a fever which but exceptionally became higher than 390, lassitude and,
in some cases, vomiting and diarrhoea." [Trans.]

Comparing different cholera vaccines, Babes (1914) found that some of
them produced more violent reactions, consisting of higher fever, marked
nausea, vomiting, diarrhoea, exhaustion and longer persistence of the
symptoms. He maintained that differences in the "irritating action "
of the various strains used for the manufacture of the vaccines were respon-
sible for the marked reactions produced by some of the latter and, as
noted in the fourth of these studies,2 therefore stressed the necessity of
separately testing each culture it was proposed to use for the production
of polyvalent cholera vaccines.

In contrast to these postulations, Maitra & Ahuja (1931) found that,
given the absence of contamination of the brews and a proper technique
of injection, the untoward reactions following cholera vaccination were
due to the presence of foreign proteins and soluble products of bacterial
metabolism in the vaccine fluids. They insisted, therefore, that the washings
from the agar cultures which had been sown with V. cholerae for the purpose
of vaccine manufacture be

" allowed to stand for 48 hours to enable the suspended bacteria to be deposited. The
supernatant fluid is then decanted off and the bacterial deposit retained for preparing
the vaccine."

For, as the two authors explained,

"The supernatant fluid rejected at this stage carries away most of the nutrient materials
and soluble toxins. If on account of carelessness this step is not properly carried out,
an excess of the latter may get into the vaccine and give rise to unpleasant reactions."

BBalteano & Lupu (1914) maintained that, though polyuria was more often observed, anuria was
occasionally present after cholera vaccination. Albuminuria or casts appeared to be absent in the urine
of vaccinated persons.

See Bul. Wld Hith Org., 1955, 12, 1035.
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It is interesting to note that, in addition to the early reactions described
above, secondary or late reactions to cholera vaccination have occasionally
been described. Thus Tewari (1936) claimed to have observed in 8 %-10%
of the 4000 individuals vaccinated by him against cholera secondary reac-
tions which appeared on the 12th, 13th or 14th day after immunization
and consisted of pyrexia varying from 1000 to 102°F (37.8°-38.9°C) as
well as of redness, pain and tenderness to pressure at the site of injection.
Tewari felt convinced that these reactions, which were milder than those
immediately following vaccination, lasting only for 28-36 hours, were due
neither to contamination of the vaccine (obtained from a first-class labora-
tory) nor to a faulty technique of injection.

Referring evidently to a different phenomenon, Taylor (1951) stated
that in a small proportion of cholera-vaccinated individuals " a late reaction
may occur about the eighth day after injection with puffy swelling at the
site of inoculation which subsides in 36 hours without treatment ".

Turning attention to unusual or particularly severe reactions occa-
sionally met with after cholera vaccination, record has to be made first
of observations of Dedekind (1915), who described 18 instances of severe
cellulitis, requiring incision and drainage, in a regiment of soldiers vacci-
nated with unsterilized syringes and needles and without any skin dis-
infection.

Wenderoth (1943) referred to three instances in which cholera vaccina-
tion was followed (in the two well-observed patients within a few days)
by the appearance of marked skin erythema, associated with eosinophilia,
and in one of the patients also with skin haemorrhages and a serious general
condition.' Since in two of these instances intracutaneous injection
with small doses of diluted cholera vaccine led to a marked local reaction,
Wenderoth ascribed these incidents, recovery from which required about
two weeks, to an individual primary hypersensitivity to the V. cholerae
protein.

The occurrence of anaphylactic shock in three out of about 25 individuals
who had been vaccinated against cholera in 1913 and 1914 and were
revaccinated in October 1915, was claimed by Parhon & Bazgan (1916).
Commenting upon these observations, Papamarku (1917) warned against
unnecessarily frequent cholera vaccination. He admitted, however, that
in localities with two cholera seasons per year it might become necessary
to give more than one yearly booster dose. One might add that in view
of the extreme rarity of such anaphylactic reactions or of signs of hyper-
sensitivity caused by cholera vaccination, one should certainly not hesitate
to take reasonable advantage of this prophylactic method whenever its
implementation is indicated.

1 The observations made in this patient are quoted in the review of Wenderoth's article in Trop. Dis.
Bull., 1944, 41, 130.
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Interesting observations on the occurrence of a condition simulating
appendicitis in 38 out of a group of 1100 men vaccinated against cholera
have been recorded by Woodward (1946), these rather alarming symptoms
following the initial inoculation in 20 instances and appearing after the
second vaccine injection 18 times. Details of Woodward's observations
were as follows:

" The symptoms in order of prominence and frequency consisted of abdominal pain
in the right lower quadrant of the abdomen or in the region of the umbilicus (a few
also had epigastric or left lower quadrant pain), diarrhoea, constipation (or both, alter-
nating), vomiting, headache, and several had symptoms of a mild upper respiratory
infection. The temperature was elevated from 1/2 to 1½/2 degrees in practically all cases."

Objectively one found

"abdominal tenderness, at McBurney's point or slightly medial to it, and also in the
epigastrium or left lower quadrant in several cases. Muscular rigidity was infrequent and
was only slight when present. Right-sided rectal tenderness was a constant finding,
with tenderness also on the left in the cases showing abdominal tenderness in the left
lower quadrant."

A leucocytosis, averaging approximately 10 000, was invariably present,
but differential counts revealed no unusual findings. Analysis of the urine
showed nothing abnormal and, except for the presence of mucus, nothing
peculiar was found in the diarrhoeic stools. Appendectomy was performed
in three instances with the result that

" there was only a slight appendiceal inflammation in 2 of the cases, being rather a peri-
appendicitis and hardly greater than that present in the cecum and terminal ileum. The
third case had a marked injection and edema of the appendix. All the cases revealed
a marked mesenteric lymphadenitis."

In the other individuals showing the above syndrome (two of whom had
had a previous appendectomy), the signs, which had become manifest
from two to five days after vaccination, spontaneously disappeared after
an average of approximately a week.

One must fully agree with the postulation of Woodward that the unusual
incidents observed by him stood in causal connexion with the administra-
tion of cholera vaccine. Quite possibly an inflammation of the mesenteric
lymph nodes, as was actually observed in three instances, was the primary
cause of these reactions.

Administrative arrangements. Being convinced that cholera vaccination
is not followed by a " negative phase ", during which a temporarily increased
susceptibility to the infection is present, Pollitzer & Burrows 1 stressed that
in the unforeseen calamity of a cholera outbreak one should not hesitate

1 See Bull. Wld Hlth Org., 1955, 12, 1065.
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to make ample use of this prophylactic method. At the same time, however,
the two authors maintained that

" both in order to benefit as many persons as possible and to avoid alarming the people
by the occurrence of cases in recently vaccinated individuals, every possible effort should
be made to administer the vaccinations before onset of the cholera seasons ".

At first glance it would seem that, in order to benefit as many people as
possible, it would be desirable to make cholera vaccination compulsory
whenever outbreaks are present or imminent. Actual experiences have
shown, however, that one should not be rash in insisting upon enforced
wholesale vaccination, both because (a) those averse to this method will
resort to every possible subterfuge to avoid being vaccinated, thus thwarting
the desired object ; and because (b) the use of police methods to enforce
a public health measure is apt to militate against the friendly relationship
between the anti-epidemic staff and the people which for many reasons
it is most essential to establish. Hence, though situations might arise in
which the need for enforced wholesale cholera vaccination is so overwhelm-
ing as to override any objection to this method, it is generally wiser to
persuade rather than to compel the people to get vaccinated. All suitable
means of propaganda must be used, therefore, to make the method popular,
but, as far as the present writer can judge from his own experience, the best
means to provide for large-scale immunization is the adoption of a system
of house-to-house cholera vaccination. As has been noted already (see
page 123), it may be essential to include female nurses in the squads used for
this purpose, because in some countries the people resent having the female
members of their family treated by male staff members or even refuse to
have this done. As far as the experiences in China went, it was found best
to utilize female nurses for vaccination of the males as well, because these
nurses were much more adept in obtaining the consent of the people than
the male staff members who, becoming impatient far more easily, were
apt to enter into undesirable arguments.

In rural areas, where it may be difficult, if not impossible, to use a system
of house-to-house vaccination, advantage may be taken of markets or other
assemblies of the people to offer opportunities for immunization against
cholera.

However much one may be inclined to object to the use of compulsion
in general vaccination campaigns, one must agree that some system of
enforced vaccination against cholera has to be adopted when one is
called upon to deal with groups of people like seasonal labourers or pil-
grims.'

I Compulsory vaccination against cholera has also been recommended for other groups of people,
for instance, according to Takano and co-authors (1926), for fish merchants, fishermen, sailors and boatmen
in Japan. The use of the method in international quarantine practice will be discussed in the concluding
section of this study.
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Compulsory immunization of seasonal labourers en route from various
cholera-affected areas in India to Assam seems to have been adopted first
in 1919, and, to judge from the following figures furnished by Young for
that year, it proved an outstanding success from the beginning:

Total cholera mortality
in the recruiting Weekly number Chokra deaths en
areas in India of emigrants route from India to Assam

number ratio per mille
Prior to vaccination
(January - 22 March) 27 825 106 934 726 6.78
After introduction of
vaccination (29 March-
31 May) . . . . . . 65 970 89 609 166 1.8

It will be noted that, though the cholera mortality in the recruiting areas
(Madras, Bengal, United Provinces, Bihar and Orissa, and the Central
Provinces) after the introduction of vaccination of the seasonal labourers
was more than double that of the pre-vaccination period, immunization
of these individuals led to a marked drop of the cholera deaths en route.

In agreement with these experiences, White (1923) was informed that
cholera vaccination had " proved its value in connection with the despatch
of Annamite labour forces overseas ".

The ample use which has been made of the method of compulsorily
vaccinating pilgrims intending to attend fairs and festivals in India will be
discussed in a later section of this study. As will be shown, such campaigns
have invariably been spectacularly successful, thus lending strong support
to the evidence which will now be presented. Attention will also be drawn
to equally satisfactory results obtained with vaccination of groups intending
to make pilgrimages to Mecca.

Value of parenteral cholera immunization

Studying the most voluminous literature dealing with active immuniza-
tion against cholera with the aid of the generally accepted method of using
killed vaccines, one finds that the various authors treating this subject
fall into three groups-namely, those who come to the conclusion that this
mode of vaccination is definitely useful for the prevention and control of
cholera, those who express a directly opposite opinion, and finally a number
of writers who, while not denying the value of the method, feel doubtful
as to its actual importance in anti-epidemic work. Since it would be neither
possible nor useful to enter at the present juncture into a detailed analysis
of the copious writings of each of these schools, the present author proposes
instead succinctly to set forth the reasons why he feels convinced that
parenteral cholera immunization with killed vaccines, though far from
being a panacea, is of great value for the prevention and control of mani-
festations of the disease.
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Greenwood & Yule (1915), assailing the important early data on cholera
vaccination with the heavy artillery of elaborate statistical methods, came
to the conclusion that in general the results, though slightly in favour of
the value of the method, were not statistically significant. An exception
seemed to be formed, however, by observations recorded by Savas (1914)
in regard to the sanitary corps of the Greek Army. As Greenwood & Yule
pointed out, it seemed reasonable to think that the members of this corps

" did not occupy a more but a less favourable position than the combatants as regards
the risk of infection; the only particular, in which they were distinguished from all or
nearly all the combatants was, that practically every man had been twice vaccinated
before the disease broke out."

That their fully adequate immunization with an agar-grown and heat-
killed cholera vaccine indeed gave excellent protection to the members
of the sanitary corps is shown by the following statistics, representing
Savas's data as summarized by Greenwood & Yule:

Not attacked Attacked by cholera Total

Sanitary corps 2 884 13 2 897
Combatants 112 613 2 192 114 805

Total 115 497 2 205 117 702

Commenting upon these statistics, Greenwood & Yule stated:

"That anti-vaccinists will accept our conclusions respecting Savas's data is wildly impro-
bable. We know no more about the Greek Sanitary Corps than Savas tells us. They may
all have been vegetarians, or non-smokers, or red-headed, and all or any of these things
may render them less likely to contract cholera, but we do not see why objections which
no sensible man would allow to influence him in the affairs of ordinary life should suddenly
acquire scientific importance when the question is one of interpreting statistics. Our
conclusions, then, respecting the Greek experience are that, although no inference can
be drawn from a comparison of the attack-rates upon inoculated and uninoculated
soldiers in the combatant units, yet the striking difference between the incidence upon
the sanitary corps and that upon the rest of the army is evidence in favour of the efficacy
of the process."

Cholera vaccination, amply used by Savas and other workers during the
Balkan wars, was also widely practised in various of the armies participating
in the First World War, but to judge from the conflicting statements of
Hetsch (1928), who strongly upheld the value of the method, and of Harvey
(1929), who was quite sceptical, no unequivocally convincing statistical
evidence for the efficacy of parenteral cholera immunization was furnished.
However, as aptly pointed out by Hetsch, conclusions had to be based not
only upon large-scale statistics, but also upon observations in single families
or in small, easily supervisable population groups, which were repeatedly
found to confirm the value of the method in a manner almost tantamount
to that of laboratory experiments. The following records of this nature
deserve special mention:
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Author Observations

Murata (1904) Reported that: (a) out of 159 staff members of an office all but
three were vaccinated according to Kolle's method. One of
these three individuals contracted cholera, to which he suc-
cumbed, whereas all the vaccinated persons remained healthy;
(b) in another group of 100 employees only the single individual
who had refused vaccination became cholera-infected; and
(c) the same held true of the wife of an official who, in contrast
to her family, refused to be immunized.

Nijland (1913) Drew attention to a marked difference in the occurrence of
cholera among the 8000 European inhabitants of Batavia (Java)
who had been vaccinated, and the 2700 who had not been immu-
nized. Only three cholera attacks were noted among the former
and there was only one fatality in one of the three, who fell ill
two days after vaccination. Among the non-vaccinated there
were 32 instances of cholera with 15 deaths.

Savas (1914) Noted that as soon as cholera vaccination had been completed
in the Greek army the disease " disappeared as if by magic, and
one found only some sporadic cases among soldiers who had
been sent to fill gaps and who at first arrived without being
vaccinated; for it was only later that care was taken to send to
the troops in the field only vaccinated soldiers. After vaccination
of the latter had been terminated, cholera disappeared com-
pletely ". [Trans.]

Cantacuzene (1920) Referred to observations in a regiment, in which only the Jewish
soldiers (numbering over 200) were immunized against cholera.
While these men remained well, 450 of their unvaccinated com-
rades contracted the infection.

White (1923) Was informed " that police and Government servants in Indo-
China who are protected by inoculation have enjoyed a striking
immunity to cholera in the presence of infection, though their
environment and mode of life are in all respects comparable
to those of the general population among whom they live".

Mallik (1928) As summarized in the Tropical Diseases Bulletin (1928), " During
the last six years the author has been using anticholera vaccine
for the prevention of cholera among Europeans and certain
classes of Indian employees of a jute mill in Calcutta. In all 420
inoculations were carried out during the six years, distributed
among a total personnel and establishment of 280. Among
these 280 there were 32 cases of cholera in six years, but in every
instance the patient was a non-inoculated person."

Robertson & Pollitzer Recorded that " Sometimes non-inoculated individuals amongst
(1939)1 a group of inoculated persons were the only ones to become

infected with cholera though all were exposed to the same risk.
Thus at an ammunition factory, forty guards were inoculated.
One sentry was not able to come up for inoculation and he was
the only one to become infected with cholera about 1 month
later. Factors such as food and water were identical for the
whole group."

For the convenience of record this and the following later observations have been inserted into the
tabulation.
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Author Observations

Wardener (1946) Observed during a cholera outbreak among British and Dutch
prisoners-of-war in Siam an " almost complete immunity of the
repeatedly inoculated Dutch, although they were subjected to
the same predisposing conditions and open to the same risk of
infection ".

Rogers (1952) Mentioned that " in an outbreak of cholera in a large Bengal
village... at first only the Hindus submitted to inoculation and
the disease ceased among them within a few days. The Muslim
males then submitted to inoculation with a similar result, but
cholera cases continued among the unprotected Muslim females
until they also were inoculated".

As has been discussed already in the fourth of these studies,' large-scale
and carefully checked statistics published by Russell (1928) again illustrated
the efficacy of parenteral cholera vaccination which, even if used according
to a single-dose system, gave results fully comparable with those of oral
administration of bilivaccin. Parenteral administration of two doses of
vaccine was found to be markedly superior in value to that of ingestion of
three doses of bilivaccin as far as the percentage mortality among those
contracting cholera infection in spite of immunization was concerned.
A further report on a large-scale evaluation of parenteral cholera

vaccination was published by Adiseshan, Pandit & Venkatraman in 1947,
supplemented by an elaborate statistical assessment of part of these findings
by Chandra Sekar (1947). The main results which the first three workers
obtained when administering a vaccine containing both the Inaba and
Ogawa types of V. cholerae with a titre of 8000 million organisms in single
adult doses of 1 ml were as follows:

(a) "There were 1,118 cases of cholera amongst 709,977 protected persons in the
inoculated population and 34,336 cases of cholera in 2,119,568 uninoculated persons.
The case incidence rates in these two groups of population were 1.57 and 16.20 respectively
per 1,000 representing a ratio of 1: 10.3."

(b) " Two or more outbreaks of cholera occurred in 627 out of 2,350 villages in the
survey. In these villages, the uninoculated population in the second and later outbreaks
was 541,808 and the ' protected ' population was 281,484 all of whom had been inoculated
during the first outbreak. In the second and subsequent outbreaks 6,580 cases of cholera
occurred in the uninoculated group and 241 in the ' protected ' group. The incidence
rates per 1,000 of the respective population groups were 12.14 and 0.86, that is, the
incidence in the uninoculated was 14.2 times greater than in the protected group."

(c) " In South Arcot district which contributed over 50 per cent of the statistical
material in the present inquiry, there were 2,439 cases and 1,124 deaths in the inoculated
group and 14,015 cases and 8,956 deaths in the uninoculated group. The case fatality
rates in the two groups are 46.08 and 63.90 per cent respectively; the proportion being
1: 1.39. [2] There is no significant difference in the fatality rates among the cases occurring
in the successive days after inoculations."

1 See Bull. Wld Hlth Org., 1955, 12, 1061.
According to Chandra Sekar there was no significant difference in the case fatality rates among those

attacked by cholera in the vaccinated and non-vaccinated population groups which he studied.
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(d) Judged by the incidence of the disease in the vaccinated persons, immunity against
cholera began to manifest itself on the fourth day after vaccination and reached an
effective level after the eighth day. The immunity appeared to last for a minimum period
of six months, but probably remained effective up to 12 months.

(e) " Herd immunity seems to play an important part in preventing multiple outbreaks
in a locality during an epidemic. If, during the first outbreak, 50 per cent or more of
the population at risk is inoculated, the chances of subsequent outbreaks are greatly
reduced."

The last-mentioned observations fully supported the statement made in
1928 by Hetsch to the effect that

" It is characteristic of the action of cholera vaccination that it by no means reliably
protects all vaccinated, who afterwards become infected, but it does with safety inhibit
the rise of epidemics if the threatened masses of the population have been well immunized
[durchgeimpft]." [Trans.]

It is important to note that this " inhibitory " action of cholera vaccina-
tion is apt to become manifest even in the course of the outbreaks during
which immunization has been started. Some evidence to that effect was
quoted by Rogers (1921) who mentioned inter alia (a) that in 1914 and 1915
cholera epidemics in Batavia decreased rapidly after 90% and 80% respec-
tively of the population had been vaccinated, and less quickly where only
50% of the people were thus protected; and that (b) according to Roy
(1919b) wholesale administration of a potent cholera vaccine in an Indian
village was followed by a rapid decline of an outbreak of such severity that
" all ordinary sanitary measures, in as far as they could be successfully
applied, absolutely failed not only to check but even to modify the epidemic ".

Observations identical with those quoted above were made by Benjamin
(1949) who stated that

"In our experience we find that when no general preventive sanitary measures can
be taken, if mass inoculation of about 70% of the population is done, the outbreak is
controlled and subsides quickly."

Dealing in a general manner with the problem at present under review,
Burrows (1948) excellently defined the relative merits of sanitary measures
and of vaccination in the fight against cholera by stating that

" While the spread of cholera in epidemic form is readily preventable by the usual sanitary
means, the disease becomes a menace when these break down. Such measures are not
effective under the relatively primitive conditions prevailing in large parts of India and
elsewhere in the Far East, nor during periods of social disturbance such as war, in which
large bodies of susceptible persons, either armed forces or displaced persons, are living
under highly unsanitary conditions. Under these circumstances, the prevention of cholera
would seem to be largely a matter of effective prophylactic inoculation. For example,
in India at the present time, the obvious solution to the spread of epidemic cholera is
the development of adequate sanitary facilities, but prophylactic inoculation, if reasonably
effective, may serve to bridge the gap between present primitive conditions and such
social organization."
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Expressing this important statement in other words, one should not
hesitate to make the best possible use of cholera vaccination whenever the
situation warrants it, but should at the same time never lose sight of the fact
that this palliative method is not only incapable of eradicating cholera, but
is even less effective in checking the spread of the infection than the imple-
mentation of sanitary measures, particularly the provision of safe water
supplies.

Control of Pilgrimages'

Though, as Lal (1937) aptly stated when dealing with the problem of
pilgrimages in India,
" the importance of the fairs in the spread of infection, particularly of cholera, was
recognized long ago, it was only in recent years that earnest attempts were made to
control them. People were used to looking upon these happenings as inevitable and the
magnitude of the problem used to scare away the non-over-enthusiastic health officials."

Thus it came about that, as Lal continued,

"Up to the beginning of the present century the state responsibility in the control of the
infectious diseases was only partially recognized and it was left mainly to the local author-
ities to do what they could in the way of sanitary control of the fairs. Sanitary inspectors
were put in charge of public health organizations at the fair grounds and their efforts
usually ended in complete failure. Apart from the insufficiency of funds and the lack
of expert direction, the main reason for these failures was that no attempt was made
to control the nodal points."

Evidently the pilgrim committees, which the Government of India,
alarmed by the role played by the pilgrimages in the spread of cholera,
appointed in 1912 in the provinces concerned (see Banerjea, 1951), recog-
nized the need for action not only at the places where the fairs and festivals
were held, but also along the routes by which the pilgrims came and went.
For, as Lal stated, the reports of the committees, forwarded in 1916 by the
Sanitary Commissioner to the Government of India, recommended that
facilities for the isolation of pilgrims attacked by infectious diseases ought
to be created at suitable stations of the main railway lines leading to the
pilgrimage centres. At the same time the necessity of substantially improving
the sanitary arrangements at the latter was stressed and, to judge from the
descriptions of authors like Dunn & Khan (1928), Lal (1937) and Yajnik
& Prasad (1954) as well as from what the present writer had an opportunity
of personally seeing in India, these arrangements gradually reached an
admirable degree of perfection. However, Russell, in a lecture given in 1934,
while also praising this work, deplored the great difficulties and the con-
siderable expenditure involved in making sanitary arrangements for the

'It is proposed to deal at the present juncture only with the control of pilgrimages in India, deferring
a discussion of the measures taken in regard to the Mecca pilgrimage to the section on international quarantine.
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major fairs and festivals, and admitted that besides these improvements the
unusually low incidence of cholera in India during the previous two or
three years might have been of importance for the absence of spread of the
infection through the pilgrimages. Indeed, that measures of sanitation alone,
however excellent, cannot control the emergency situations created by the
pilgrimages seems to be proved by the outstandingly good results obtained
with the compulsory vaccination of pilgrims which will now be discussed.
A proposal to resort to mass inoculation of pilgrims seems to have been

made first by Rogers, the pioneer in this field, in a paper published in 1926,
wherein he claimed that

" Fortunately we now possess in inoculation against cholera a simple and effective
method of protecting the pilgrims and other travellers against infection of themselves
and, even more important, of bringing back the infection to their households and places
of residence."

In a further article published in the following year (1927), Rogers stated
more explicitly that

" the one great outstanding factor in the spread of cholera, which can be controlled,
is the movement of the twenty million pilgrims yearly in India, mostly through infected
endemic areas, for we cannot influence the favouring effects of deficient rainfall, although
we can watch it and be forewarned several months ahead of the danger of increased
cholera in different areas following diminished autumn and winter rains, and we can
also watch the daily and monthly absolute humidity in each province, so as to know
when it rises to a point favouring the spread of the disease in each area, and consequently
we can foresee when the journeys of the pilgrims traversing any given area at any given
time of the year are likely to be especially dangerous, making it highly desirable to
protect the pilgrims and other travellers through such localities."

As Rogers deplored in a paper published in 1944, his hopes that the
pilgrims from the Punjab intending to attend the Kumbh fair at Hardwar
in 1927 would be vaccinated against cholera were not realized, and as a
result an epidemic took place with the highest provincial death-rate from
cholera since the preceding Hardwar Kumbh fair in 1915. Similarly, the
authorities considering it impracticable to vaccinate the three million pil-
grims expected at the 1930 Allahabad Kumbh fair, disastrous outbreaks
followed " with 147,000 deaths from cholera that year in Bihar, nearly
60,000 in one month, together with 30,000 deaths in the neighbouring eastern
divisions of the United Provinces".

According to Rogers (1944), the first serious attempt to vaccinate intend-
ing pilgrims against cholera was made in 1930 in the Central Provinces,
where facilities for voluntary immunization were provided at hospitals,
dispensaries and railway junctions. Though this campaign and those con-
ducted during the following years seemed to have been attended by some
success, nevertheless, Rogers maintained,
" the provincial reports from 1931 to 1939 show importations of cholera into the Central
Provinces every year ... It must, therefore, be concluded that the system of voluntary
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noculation of Central Provinces pilgrims has not solved the problem of the introduction
of cholera by pilgrims."

A system of what Banerjea (1951) calls indirect compulsory vaccination
against cholera, by which all non-immunized persons were prohibited from
entering the locale of a pilgrim festival, was first enforced at the 1936
Pandharpur fair. Referring to this important event, Benjamin (1949)
stated that in that year cholera suddenly broke out in Bombay Province
(now Bombay State) after the processions, the so-called " palkies ",1 had
started for Pandharpur, several villages on the routes of the pilgrims be-
coming infected. Since it was not always possible to divert the " palkies ",
it was decided to protect the pilgrims through cholera vaccination.
Results were so satisfactory 2 that it was decided to make vaccination
compulsory for the Ashadi fairs, which formed the goal of the processions.
As Benjamin added,

" This was not so for the Kartiki fair, which is annually held in the off-season for cholera
(November) but in view of the experience of the Kartiki fair of 1940, when cholera
broke out at Pandharpur and was transmitted to several parts of the province, C.P.
[Central Provinces] and Hyderabad State, inoculation has been made compulsory
for pilgrims visiting all fairs in Pandharpur. Inoculation is also made compulsory
for other fairs in the province whenever the area where the fair is held or from which the
pilgrims come is infected."

Though, as recorded by Banerjea (1951) and other authors, the Indian
Central Advisory Board of Health, impressed by the success obtained in
connexion with the Pandharpur pilgrimages, recommended in 1940 to the
provincial and State governments the introduction of an indirect form of
compulsory cholera vaccination at selected festival centres, it was only in
1945 that the gigantic work of adopting this system for the pilgrimages in
the United Provinces (afterwards Uttar Pradesh) was commenced. The
results obtained then and during the following years including 1950 have
been summarized by Gopal (1951) in the form of the table overleaf. The
observations embodied there leave no room for doubt that, in contrast
to voluntary vaccination, compulsory immunization of the pilgrims intend-
ing to visit the fairs was an eminently successful method. Indeed, one might
say that the heroic efforts made in this direction, particularly on the oczasion
of the 1950 Kumbh fair at Hardwar, won battles which, unlike those fought
during wars, saved numerous lives instead of sacrificing them.

To judge from apparently incomplete data furnished by Yajnik &
Prasad (1954), compulsory vaccination against cholera was again used on the
occasion of the 1954 Kumbh fair at Allahabad, the number of inoculations

Reference to these processions has been made in the tenth of these studies (see Bull. Wld Hlth Org.,
1957, 16, 848, 850).

2 See the 1944 paper of Rogers, which contains a table comparing the incidence of cholera at the
Pandharpur fair and the spread of the infection from there by the pilgrims before and after the adoption
of compulsory vaccination (periods from 1930 to 1935 and from 1936 to 1941). However, evaluating these
figures, it has to be kept in mind that, as described by Benjamin, fully adequate sanitary precautions, including
the provision of safe water supplies, were taken during the " palkies ".
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with single 1-ml doses of the vaccine administered in the immediate vicinity
of the fair area alone amounting to 223 350. As the two authors stated, no
epidemic of true cholera ensued either within or outside Uttar Pradesh.
However, evaluating this fortunate outcome, it has to be noted that (a) the
State had been free from cholera at the beginning of the fair and (b) an
excellent programme of sanitary measures (including the provision of chlori-
nated piped water, adequate nightsoil disposal and extensive use of DDT)
was implemented. It was no doubt due to these measures that an outbreak
of mild gastro-enteritis observed at the time of the fair showed no tendency
to spread. It is interesting to note that cholera-like vibrios were isolated
from 53 of the 145 stool samples collected from patients who suffered from
such gastro-intestinal disturbances.

Dealing with the problem of control of the pilgrimages in Orissa, Hajra
(1949) reported that
" Sanitary arrangements at fairs and festivals, particularly at Puri, have been considerably
improved during recent years... In addition to the amounts spent by local bodies,
Provincial Government have also come forward with grants to make more efficient
sanitary arrangements during the festivals. Besides, ordinances are promulgated during
certain years under the epidemic diseases Act of India making anti-cholera inoculation
compulsory both for the residents as well as for the pilgrims during the Rath Jatra
festivals. As a result of these arrangements, the incidence of cholera at Puri during
the festivals and its spread to other parts after the festivals have been greatly reduced.
The arrangements made during the recent Rathajatra festivals were so efficient that
the festivals passed off peacefully with only 11 attacks and 3 deaths from cholera during
the entire festival period lasting for a month. No epidemic of cholera broke out in any
part of the Province by the returning pilgrims even after the festivals."

Duggal (1949), reporting on the cholera problem in Bihar, declared it
impossible to use compulsory vaccination of the pilgrims " on account of
lack of desire for this on the part of the people ". He claimed, however,
that vaccination of as many pilgrims as possible, used in combination with
adequate sanitary arrangements, gave fairly satisfactory results, outbreaks
of cholera traceable to the fairs having become infrequent. On the other
hand, an unexpected big religious gathering in 1946, in regard to which no
precautions could be taken, was followed by a major cholera outbreak in
the surrounding districts.

Local Quarantine Measures

Before proceeding to a discussion of the methods adopted in international
quarantine work against cholera, some attention has to be paid to what may
be called local quarantine measures, the aim of which is to prevent the
spread of the infection from an affected community to those adjacent and
along inland traffic routes.

Dealing with the measures falling into the latter category, Liebermeister
(1896) made the following well-reasoned statement:
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" The recognition that the existence of cholera depends upon the presence of specific
bacilli, and that the latter cannot be transported over long distances through the air,
immediately leads to the theoretical conclusion that the propagation of the disease
can be prevented through interruption of all communications [Absperrung]. [Trans.]

However, Liebermeister continued,

"Opinions regarding the practical efficacy of measures of segregation and quarantine
are divided. Not only those medical men who ascribe to the cholera bacilli only a sub-
ordinate role in the genesis of the epidemics, considering the local disposition to be of
paramount importance, declare all measures of traffic interruption to be inefficacious
and inappropriate, but, strangely, also some adherents of the bacteriological school.
In doing so, they can count upon the agreement of the merchant class, whose interests
are severely damaged through any traffic interruption, as well of the public in general,
as far as it is not overwhelmingly influenced by fear of the disease." [Trans.]

Liebermeister himself, while fully realizing the difficulties confronting
a complete system of segregation, pointed out that it had been successful
whenever it could be strictly implemented. For instance, in 1831 cholera
had remained absent from the Russian court (about 10 000 persons) owing
to its complete isolation in Peterhof and Tsarskoye Selo. Likewise St. Peters-
burg was free from cholera while it was surrounded by a military cordon in
1830 and early in 1831, and became invaded by the disease only in June
1831, when the troops were removed to combat the revolution in Poland.
On the other hand, Liebermeister stressed, often simple and but little irk-
some measures of segregation and quarantine would have sufficed to prevent
the spread of the infection. Hence, he maintained,

" it would be most appropriate in this as in many other respects to make a compromise
between theory and practice. Though it is true that it is only exceptionally possible to
adopt a system of complete interruption of the communications, still this has to be
considered as the ideal, to be approached as far as the circumstances permit. It is impor-
tant at the time of cholera outbreaks to restrict traffic as much as can be done
without detriment to important interests, when particularly assemblies of the population,
like annual markets, festivals, pilgrimages and concentrations of troops are prevented."
[Trans.]

It is curious to note that, while many subsequent writers did not share
the opinion held by Liebermeister regarding the value of traffic restrictions
and cordons, their use has been recommended once more by some modern
observers. Thus Siler (1944) enumerated among other measures useful for
cholera control
" limitation of the movements of individuals (potential or actual carriers) within epidemic
areas and to and from such areas, so far as may be practical in the face of religious and
social customs ".

Similarly Napier (1951) advocated that when cholera appeared in villages
in a non-endemic area cordons should be placed around them to prevent
movements of the people. In agreement with the impressions which Napier
had gained in India, Kamal (1951) declared that
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" One of the biggest achievements exercised during the 1947 Egyptian epidemic, was
the limitation of movements of the inhabitants. Railways, taxis, lorries, even private
cars and cabs, individuals themselves, were all subjected to all forms of limitation of
movement, sometimes complete, sometimes subject to written permits issued by health
offices. No doubt this measure hit the economical and trade aspects of the country,
but it had its effect on the epidemic."

Most important was that, according to Kamal,

"Upper Egypt escaped the heavy and severe spread of the disease due to that measure.
It began by separating Upper from Lower Egypt completely for six days extended to
ten, passenger trains were stopped and roads were guarded. Were it not for smugglers
who travelled in a crooked way via untrodden paths, in the eastern hilly part of the Nile
Valley, Upper Egypt south of Giza province would have been free. And notwithstanding
this, the incidence of the disease in the southern provinces was very remarkably low if
compared with Lower Egypt."

Since it is by no means invariably possible to take advantage of cordons
or even lesser traffic restrictions and since, moreover, even if such measures
can be used, they hardly ever function perfectly, it is essential at times of
cholera outbreaks to keep a close watch over the traffic routes leading out
of the foci of the infection, particularly over railways and inland water
routes, so as to detect and isolate cholera patients or suspects. It is most
desirable that travellers who have not been vaccinated before obtaining
permission to leave the foci (as ought to be the rule) be immunized against
cholera at the inspection stations established at suitable points of the traffic
routes.

However, indispensable though it is to take measures of this kind and to
utilize cordons and other traffic restrictions as much as possible, one should
never lose sight of the fact that by far the most important means of checking
the spread of cholera is drastic anti-epidemic action within the foci of
infection.

International Quarantine Measures

Introductory remarks

As alluded to in the tenth of these studies,' the question whether or to
what extent to impose quarantine measures against the spread of cholera
from an affected country to other countries formed one of the most important
problems debated by the two opposed schools of the " contagionists ", who
urged the adoption of the most stringent regulations, and the " localists ",
who denied the need for any quarantine work. However, vociferous as the
adherents ofthe latter school were in peremptorily propounding their extreme
views, for a long time the contagionists were able to overrule their adversaries
and as a result a most rigid system of quarantine measures against cholera
was enforced which it took more than a century to reduce to the reasonable

1 See Bull. Wld Hith Org., 1957, 16, 809.
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programme recently adopted. Trying to offer an explanation of this slow
progress, Gotschlich (1913) aptly stated:
" When these exotic diseases [i.e., plague, cholera and yellow fever] appeared in Europe
-especially in former times, when a rational system of prophylaxis was totally lacking-
they usually raged in a terrifying manner, causing tremendous losses in human lives
as well as immeasurable economic damage; thus, the less it was possible effectively to
control an epidemic once it appeared within a country, the more imperative it became
to apply rigorous measures to ensure that the epidemics were kept away from the coun-
tries concerned." [Trans.]

To a philosophical mind it is curious to compare this statement with the
text of an editorial appearing in 1947 in the Lancet, wherein attention was
drawn to unnecessarily drastic quarantine regulations imposed by some
little endangered countries on the occasion of the 1947 cholera outbreak in
Egypt. Pointing out that the flimsy foundations on which the prolonged
efforts to adopt international quarantine regulations against cholera were
based had thus been revealed, the editorial felicitously concluded by saying
that
" Cholera has been called, in quite a different sense, the ' disease of fear '; and certainly
fear of it has caused incalculable trade and traffic losses which were largely needless.
The lesson will have to be studied carefully when the time comes for the World Health
Organization to revise the conventions. It seems clear, however, that it was not the
conventions that were at fault, and that what we have witnessed was a partial return
to the quarantine of the jungle."

In view of the almost universal adoption of up-to-date quarantine
regulations promulgated by the World Health Organization in 1951, there
is ground for hope that, should cholera ever again become more than the
problem of local importance for the Far East which it now largely is, it will
be reason and not panic which will govern the steps taken to avert a further
spread of the infection.

History of cholera quarantine practices'

Though, as will be discussed soon, it was only in 1851 that the representa-
tives of several States met to hold a sanitary conference, the problems of
international defence against cholera had received some earlier attention in
various ways. It seems permissible in this connexion first to make some
reference to the attempts, started as soon as the disease began to make
inroads into Europe, to stop its progress with the aid of cordons. As
mentioned in the first of these studies,2 some use of such cordons had been
made already in 1823 by the Astrakhan authorities, but in this case the
cordons were probably placed inside Russian territories and not on the

5 This disquisition is mainly based upon the interesting article on the " Origins of international health
work " by Howard Jones (1950) and the more recent and exhaustive study on " Disease control and inter-
national travel" by Gear & Deutschman (1956). Attention is also drawn to the older and well-documented
contributions of Gotschlich (1913, 1930) to the German Handbook of pathogenic micro-organisms.

2See Bull. Wid Hlth Org., 1934, 10, 430.
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border. However, as described by Sticker (1912) when a new wave of the
infection approached Russia in 1829,

" the medical council of the Russian Ministry of Interior had fortified the threatened
frontiers with the means which it considered adequate and indispensable. These comprised
no less than a double line of troops along the frontier, quarantine stations at all major
roads, surveillance, washing, airing and fumigation of all that arrived from the infected
countries, quarantine of all ships for up to 40 days, obligatory reporting of each suspicious
case, etc." [Trans.]

As further described by Sticker, a similar programme was adopted by
the countries neighbouring on Russia to the west. They used for this pur-
pose the old, almost 17 000 kilometres long, Austrian and Prussian plague-
cordon line

" to show to cholera its official frontier. This line contained at intervals of about 3000
paces highly situated guard-houses; the intervals between these were filled by patrols.
The guards had loaded rifles; the officers were mounted. The guards had to watch day
and night that neither human beings and cattle nor goods broke through the cordons.
Everything that wanted to pass the frontier had to do so at certain stations, where
quarantine periods and purification were imposed." [Trans.]

After the failure of the Russian cordons had become known, even more
draconic measures were enforced, the cordons being doubled and drastic
penalties, including even capital punishment, being envisaged for trans-
gressions. However, as Sticker, an ardent anti-contagionist, noted with
obvious glee in a later section of his book, the infection paid no heed whatso-
ever to the cordons or to quarantines extended for twenty, forty or even a
hundred days and to disinfection and destruction by fire, but spread in-
cessantly.

It is interesting to note that this progress of cholera in Europe called
not only for the above quarantine measures but, according to Howard Jones
(1950), also for some efforts at international exchange of experience, con-
sisting first (early in 1831) of the dispatch of two medical men from Great
Britain to St. Petersburg to study the manifestations of the disease. Later
in that year the great French physiologist Magendie went for the same pur-
pose to England, and afterwards a committee of Italian physicians arrived
from Rome in Paris. But, as Howard Jones drily remarked, " all these
visits of investigation were fruitless ".

Though, as can be gathered from the compilation of Gear & Deutsch-
man (1956), proposals for an international conference on quarantine matters
had been made as early as 1834 and again in 1843, it was not until 1851
that the first international sanitary conference was actually held at Paris.
Thus, as Goodman (1952), whom the two authors quote, aptly stated,
" For the first time, doctors and diplomatists officially representing twelve countries
had met to discuss health problems. For the first time, an International Sanitary Conven-
tion had been drawn up embodying international rules to promote uniformity in quaran-
tine procedure. For the first time, a number of important principles had been agreed,
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which were later embodied in international quarantine practice; for example, the prin-
ciple that quarantine was not applicable to ships with a clean bill of health and otherwise
free from infection; that maximum and minimum periods of quarantine were to apply,
differing for each of the three diseases dealt with; that measures to ensure a healthy
voyage should be taken at the port of departure; that quarantine stations (lazarettos)
should be provided for the performance of quarantine and that they should be hospitals
rather than prisons ... and that epidemic intelligence reports from independent medical
officers stationed in areas from which infection came were of great value and that this
system should be extended..."

Indeed, Goodman concluded, " fifty years of subsequent international
discussion failed to alter the main principles of this first International
Sanitary Convention ", which thus marked the beginning of a new epoch
in the field of health collaboration between governments.

Among the further early sanitary conferences enumerated by Gear &
Deutschman, the following were of special importance as far as the control
of cholera was concerned.

(1) The third conference of 1866, at Constantinople, which, prompted
by the importation of cholera by pilgrims into Egypt and its subsequent
spread into Europe, devoted special attention to this disease, discussing its
origin and propagation and deliberating upon control measures, including
a special programme for the Mecca pilgrimage. As Gear & Deutschman
added, the conclusions reached were very accurate considering the fact that
the conference took place seventeen years before the cholera vibrio was
discovered.

(2) The 1874 conference convened, according to Gear & Deutschman,
"in Vienna, at the suggestion of Russia, which was concerned at the persistence of
cholera in her territory and at the quarantine to which her maritime trade was subject
because of the disease. Another reason for international examination of the problem
of cholera at this time was the more frequent and faster traffic in the Red Sea which
resulted from the opening of the Suez Canal in 1869."

Confirming on the whole the conclusions of the Constantinople meeting,
the Vienna conference condemned land and river quarantine as useless.
As far as maritime quarantine was concerned, a compromise solution was
found, which provided for the choice of medical inspection or detention as
measures to be applied to ships.

(3) The conference meeting in 1892 at Venice, which sanctioned a system
of limited protection in regard to the Mecca pilgrimages discussed earlier
at the Rome conference of 1885. The latter, according to Gear & Deutsch-
man,
"In spite of British opposition, supported to some extent by Denmark and the USA,
which had given up quarantine in favour of medical inspection... recommended sur-
veillance of 24 hours for healthy ships and a quarantine of three to six days for healthy
persons in infected ships."
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(4) The problems of cholera prevention again received much attention
at the conferences held, in 1893 and 1894 respectively, in Dresden and Paris,
but, as noted by Sticker (1912), the usefulness of the recommendations made
there was debated. Thus, when Kerschensteiner & Gaffky (1895), speaking
at the 1894 meeting of the German Society of Public Health, maintained
that
" One must gratefully recognize the international endeavours to restrict cholera to its
home and to prevent its propagation, and must do everything possible to promote the
effective execution of the resolutions of Dresden and Paris [1893 and 1894]" [Trans.],

they were opposed by Koch who, as quoted by Sticker, stated that
" In regard to prophylaxis the convention of Dresden and the conference at Paris are
of no use whatsoever. The Dresden convention fulfilled its task by removing unnecessary
traffic restrictions and was thus beneficial. The Paris conference tried to close certain
portals of entry of cholera, especially the Red Sea and the Persian Gulf, through quaran-
tine and other supervisory measures. However, with the exception of a single instance,
thus far cholera has reached us over the land route through Central Asia, and not through
the Persian Gulf or the Red Sea." 1 [Trans.]

(5) Noteworthy further progress in international cholera prevention
was made at the 1903 conference in Paris. As summarized by Masters (1947),
the salient points of the convention then signed were as follows:

" This convention substituted for the anarchy which had heretofore existed a co-
operative scheme for combating epidemics based on the assumption by each signatory
state of two important obligations: (I) to notify all other signatories of the appearance
in its territory of certain communicable diseases specified in the convention; and (2) when
so notified, to refrain from imposing against a stricken country defense measures in
excess of the maximum permitted by the convention...

" In addition to the above-mentioned principles which apply to all signatories, the
1903 convention contained special provisions for the Suez Canal and neighboring
countries which were designed to establish under international administration a barrier
against disease at strategic points on the Suez Canal, the Red Sea and the Persian Gulf;
it also provided detailed regulations for the Moslem pilgrimages..."

The modern phase of the history of quarantine practices may be said to
have begun in 1907, when, following an agreement signed in Rome, the
Office International d'Hygiene Publique, according to Gear & Deutsch-
man " the first truly world-wide organization to deal with international
health matters, especially with quarantine ", was set up in Paris. Through
its information service and more still through the deliberations of its assem-
blies and committees, the results of which were published together with
many other important reports and reviews in a monthly bulletin, the Paris
office played an invaluable role in taking the lead in international quarantine
work until, after the Second World War, its excellently fulfilled duties were
taken over by the World Health Organization.

1 It would seem, however, that, when making this statement, Koch failed to take due account of the
important role played in the prevention of cholera inroads by quarantine stations like that of El Tor, the
usefulness of which he had formerly acknowledged (see Gaffky & Koch, 1887, quoted by Wiener, 1913).
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Reference has to be made also to an exhaustive study entitled The
prevalence of epidemic disease and port health organisation and procedure in
the Far East, made under the auspices of the League of Nations Health
Committee by White (1923), on whose recommendations an epidemic
information bureau was established by the Health Section of the League at
Singapore. This also functions now under the direction of the World Health
Organization.

Further milestones on the road to the now adopted international
quarantine practices were the signing of a new sanitary convention at a
conference held in Paris in 1926, and of special sanitary regulations for aerial
navigation at The Hague in 1933. As summarized by Gear & Deutschman,
" The 1926 convention, partly modified in 1938, represented the ultimate achievement
of the movement begun in the nineteenth century for a compromise between contending
medical theories and between these and the practical needs of international movement
of people and goods."

The international sanitary convention for aerial navigation was based
on the same principles as the general agreement made at Paris in 1926.

Before continuing with a discussion of the present status of international
cholera quarantine, it seems indicated to pay separate attention to the
evolution of some of the principles underlying this work.

Regulations of goods traffic

The labile status of the ideas held in regard to the measures considered
necessary in order to prevent the spread of cholera through international
traffic is well illustrated by the regulations successively adopted for the
importation of goods from infected countries. It was only after the discovery
of the cholera vibrio that some authors dared to take a determined stand
against the formerly adopted practices of either prohibiting all imports from
affected localities or at least disinfecting or fumigating all articles brought in
from such places. Thus Koch declared at the 1884 cholera conference in
Berlin that
" thus far cholera has never been brought to us through goods from India; never were
letters or other articles sent by mail responsible for the importation of cholera, even if
they were not perforated (durchstochen) and fumigated, as is now frequently done."
[Trans.]

Fliigge (1893) stated more explicitly that
"There is not the slightest reason to restrict the traffic in goods of all kinds and of mail
if cholera approaches. According to the experimental investigations moist used linen
and moistly kept foodstuffs are the only objects in which the comma bacilli can survive
transport. All other goods, wool, cotton, artificial wool, hairs, tobacco, paper, even
rags (which in wholesale trade are invariably sent in a dry condition), are completely

I Well documented and excellently illustrated historical notes on the disinfection of mail have been
published recently by Meyer (1952).
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innocuous. Thus the results of bacteriological experiments justify at most an embargo
on the importation of moist linen and foodstuffs." [Trans.]

However, though these principles were adopted at the subsequent
sanitary conferences (see, for instance, Gotschlich, 1913), it is melancholy
to note that in some countries the panic created by the 1947 Egyptian cholera
epidemic brought about a return to senselessly severe earlier practices
including stoppage or disinfection of mails. As mentioned in the 1947
editorial of the Lancet quoted earlier, one country even went so far as to
prohibit all import of foodstuffs not only from Egypt but from eight other
countries, because these were supposed to be threatened by the infection.
As will be discussed soon, the 1951 international sanitary regulations defi-
nitely prohibited subjecting mail, newspapers and the like to any sanitary
measure, but prescribed or permitted reasonable action in the case of
potentially contaminated articles including inter alia the bilge-water and
other possibly dangerous water supplies of infected ships as well as suspected
foodstuffs which were to be consumed raw.

Control of the Mecca pilgrimage

Though, as noted earlier in these studies,' Mecca had been the scene of
sometimes disastrous cholera outbreaks since 1831, it was only after the
1865 epidemic there, which lead to a catastrophic spread of the infection,2
that international attention was focused on the difficult problem of taking
preventive action in regard to the annual pilgrimages to that holy place.
As stated above (see page 142), a programme of measures was adopted in
this respect at the 1866 international sanitary conference in Constantinople.
It appears, however, that the steps then envisaged were concerned with the
prevention of further spread of cholera from the Hedjaz into Egypt and
other countries to the west rather than with the far more logical procedures
of preventing the departure of infected pilgrims from the east and of reducing
the risk of propagation of the disease at Mecca. In fact, as can be gathered
from a valuable account on the Mecca pilgrimage and the measures adopted
in regard to it contained in the report which Gaffky wrote in 1887 in co-
operation with Koch, it was only in the Netherlands East Indies that the
authorities were able to let only those pilgrims depart who had sufficient
funds for their pilgrimage. To impose this or any other restriction on the
pilgrims wishing to depart from India was considered incompatible with
the tenets of religious toleration, and as a result many insufficiently clad and
badly nourished people left there who had just been able to scrape together
their passage money but had to depend upon charity as soon as they arrived
in the Hedjaz. The herd immunity of the pilgrims was further lowered by

See Bull. Wid Hlth Org., 1954, 10, 435 et seq.; and Bull. Wid Hlth Org., 1957, 16, 847.
'See Bull. Wld Hlth Org., 1954, 10, 442.
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(a) the comparatively large number of aged persons, many of whom indeed
wished to die and be buried in Mecca; and (b) the participation of numerous
women and children in the pilgrimages.

As described in the 1887 Gaffky-Koch report, great efforts had been
recently made to improve the sanitary conditions of Mecca and to supervise
the health of the pilgrims, but as proved by the continued occurrence of
cholera manifestations, these measures, the commencement of which went
back to the sixties of the nineteenth century, were far from giving fully
satisfactory results.

Referring to the quarantine activities to protect Egypt, the report
written by Gaffky in co-operation with Koch stated that

" The cholera epidemic of the year 1865 and the international sanitary conference held
in the following year at Constantinople led to the creation of a sanitary and quarantine
service in the Red Sea, the organization of which was commenced in 1866 by the " Inten-
dance Sanitaire d'Egypte" [sanitary administration of Egypt] created in the meanwhile.
In the following year the necessary arrangements were made for quarantine stations at
El Wedj and El Tor as well as for a station at the Springs of Moses . . ." I [Trans.]

Use of these quarantine stations seems to have been made first in 1871
when,

" As soon as the first rumours of an outbreak of cholera in the Hedjaz became available,
the conseil[2l in Alexandria, in order to prevent a repetition of the events of 1865, resolved
to subject the returning pilgrims to the regulation observation in El Wedj. Later the
quarantine time was prolonged to 20 days in El Wedj and 10 days at the Springs of Moses.
Egypt remained free from cholera on this occasion." [Trans.]

To judge from Gaffky's report, use of the El Tor station was first made
in 1877-78 and was continued on an increasing scale during the following
years.
A further important event taking place during this period was the

opening, in 1881, of a quarantine station for the pilgrim ships coming from
the east on the island of Kamaran in the Red Sea near the Yemen coast,
which, however, at first did not function in a satisfactory manner.

The problems of the Mecca pilgrimage which, as noted above (see
page 142), were again dealt with at the 1885 and 1892 sanitary conferences,
received further exhaustive attention at the 1894 Paris conference in order to
cope with the unsatisfactory functioning of the quarantine stations at El Tor
and Kamaran and to give consideration to the proposals of Proust (1892)
(a) that adequate measures, if necessary even including an observation
period of five days, ought to be taken before the pilgrims intending to go to

'El Wedj is situated on the eastern coast of the Red Sea well north of the port of Jidda mainly used
by the Mecca pilgrims, the Springs of Moses on the east coast of the Gulf of Suez, 3.4 km south of the
entrance to the Suez Canal. The far better known and soon almost exclusively used El Tor quarantine station
was established in an eminently suitable location on the western coast of the Sinai peninsula.

2 This appears to be a lapsus calami, since it was only in 1881 that the Conseil sanitaire maritime et
quarantenaire at Alexandria replaced the Intendance gendrale sanitaire, which began to function there in
1865-66.
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Mecca left the eastern ports; and (b) that quarantine stations ought to be
opened in the Persian Gulf. As recorded in an exhaustive report on the 1894
conference published as a supplement to the Hygienische Rundschau (1894),
the actually accepted proposals comprised (a) medical examination of the
pilgrims before departure from the eastern ports combined with disinfection
of all suspicious objects and exclusion of all individuals suffering from
cholera or choleraic disease; (b) regulations for the adequate management
of the pilgrim ships; and (c) reorganization of the quarantine station on
Kamaran Island, where the pilgrims travelling on actually cholera-infected
ships were to be observed for a period of up to five days.

As far as can be judged from unfortunately scanty information, prophy-
lactic vaccination of pilgrims intending to worship at Mecca was first adopted
in Egypt, where, according to a 1949 article by Hussein,

" soon after the cholera epidemic of 1902 the Department of Public Health realised that
an organisation for the control and prevention of cholera should be performed. A medical
mission was attached to the pilgrimage to look after the pilgrims during their stay in the
holy land. All pilgrims were inoculated against cholera before leaving to Hegaz. On
their return they were put under quarantine at El Tor for three days where their luggage
was disinfected and their faeces examined bacteriologically for cholera."

According to White (1923),

" since cholera inoculation has been made obligatory for the large number of Mahome-
dan pilgrims that sail each year from the Dutch East Indies to Jeddah,19 cholera has been
conspicuously and unprecedently absent from their midst."

However, it was not until 1926 that cholera vaccination was prescribed
for all pilgrims before their departure to the Hedjaz.

As reported by Khalil (1947), amendments to the pilgrimage regulations
of the 1926 sanitary convention were proposed at the first meeting of the
Health Committee of the Arab League in 1945, the most important of which
was that
" Pilgrims from areas where cholera was declared in the last 6 months must not be allowed
to proceed to Hejaz unless they are put under observation for 5 days in the port of departure
and no symptoms of cholera appear. In the meantime their stools must be examined
bacteriologically and proved to be negative for cholera vibrios."

At the same time it was recommended that

"Pilgrims from areas where cholera was not declared during the last 6 months but where
cholera is known to be endemic are not allowed to proceed on the voyage unless their
stools are found to be free from cholera vibrios."

However, as further stated by Khalil, these proposals were considered
impracticable by the Indian health authorities and also did not meet with

5 To judge from a statement of Vogel (1925) quoted by Couvy (1933), this method seems to have been
used first with outstanding success at the time of the prevalence of cholera in the Netherlands East Indies
during 1913-14.
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the approval of an international committee assembling at Alexandria
in 1947, which resolved that

"Thanks to obligatory inoculation [against cholera] and to the period of medical
supervision both before departure and during the voyage [of pilgrims], there has been
no evidence of cholera in the Hejaz for many years.

" It seems unnecessary therefore to add to these apparently sound measures, a measure
of doubtful value, i.e. the bacteriological examination of the stools.

" Further, the mass bacteriological examination of stools necessitates a highly com-
plicated organisation, a number of highly trained personnel and even then the result is
not likely to be reliable."

In agreement with these views, the International Sanitary Regulations
issued by the World Health Organization in 1951 did not embody any more
stringent stipulations regarding the control of the Mecca pilgrimage than
the earlier conventions. More important still, as stated in a series of addi-
tional regulations issued by the World Health Organization in May 1956,1
the Ninth World Health Assembly, considering that there was no further
need for the hitherto practised sanitary control of the Mecca pilgrimage,)2
abrogated the relevant provisions of the 1951 International Sanitary Regula-
tions. Pilgrims being considered " persons taking part in periodic mass
congregations ", reference to their movement was made in Article 103 of
the International Sanitary Regulations which, as amended, read as follows:

" 1. Migrants, seasonal workers or persons taking part in periodic mass congrega-
tions, and any ship, aircraft, train or road vehicle carrying them, may be subjected to
additional sanitary measures conforming with the laws and regulations of each State
concemed, and with any agreement concluded between any such States.

" 2. Each State shall notify the Organization of the provisions of any such laws and
regulations or agreement."

Though in the course of the disquisition on the control of the Mecca
pilgrimage some reference had to be made to the use of stool examinations
and of vaccination for the purpose of international quarantine against
cholera, it is necessary, before turning to a general appreciation of the 1951
sanitary regulations, to deal with these two special subjects to some further
extent.

Stool examinations in international quarantine practice

Owing to their nearness to the often cholera-infected ports of China,
the Philippines and Japan have in the past laid great stress upon stool
examinations of all passengers, or at least all third-class passengers arriving
at a time when the disease was present on the mainland. As claimed by
White (1923), such a search for cholera carriers was first started in the

' Reprinted in Wkly epidem. Rec., 1956, 31, 247
' As can be gathered from the report on the Ninth World Health Assembly in the Chronicle of the World

Health Organization (1956), this decision was arrived at in view of the fact that a new quarantine station
capable of dealing effectively with the pilgrim traffic had been formally opened at Jeddah on 3 April 1956.
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Philippines in 1909, and seems to have been continued, whenever necessary,
for many years; Smith in 1938, for instance, referred to the use of the method,
which, according to him, was made obligatory by the United States quaran-
tine regulations. He recorded that among the 10 407 passengers whose stools
were bacteriologically examined during the period from August to Decem-
ber 1937, 296 (2.84%) proved to be carriers of V. cholerae. They were
retained and treated with salol and Urotropine until daily repeated stool
examinations had proved negative three times in succession.

At what time stool examination of potentially cholera-suspect ships'
passengers arriving from China in Japan was first used could not be definitely
established. The earliest figures quoted by limura (1924) refer to the year
1916. Statistics for the period 1919-22 quoted by this author were as follows:

Period of examination Number offaeces Number of cholera Number
examined patients discovered of carriers

July-December 1919 120637 8 11
August-October 1920 59 687 4 5
August-October 1921 8 091 1 3
August-October 1922 11 578 1 1

It has to be added that the Japanese authorities continued to lay great
stress upon the stool examination of passengers arriving in their ports at
the time of cholera outbreaks in China. In fact, as stated by Ide, in 1939
it was considered necessary to issue stricter quarantine regulations according
to which the travellers, instead of being permitted to land after their stools
had been collected, were kept on board until the results of the bacteriological
examinations had become known.

To judge from an article by Wiener (1913), at the El Tor station examina-
tion of the stools of all Egyptian pilgrims, regardless of whether they were
clinically suspicious for cholera, was made obligatory in 1911, whereas
pilgrims from foreign countries intending to pass the Suez Canal were
subjected to such tests only if they showed suggestive signs (as had been the
general practice heretofore). As Wiener added, during the period from
1 December 1912 to 18 January 1913 the stools of over 14 000 pilgrims had
been tested, but vibrios agglutinating with cholera-immune serum had
been isolated on only 69 occasions.

According to Crendiropoulo (1912), bacteriological examination of the
stools of ships' passengers was also used in 1911 and early in 1912 in the
Alexandria quarantine station, when 34 361 such tests were made. Vibrios
were isolated upon 63 occasions, 23 of the strains proving agglutinable with
cholera-immune serum. As Crendiropoulo noted, true cholera vibrios were
most often found in the stools of pilgrims who had left their country at the
acme of an epidemic; pari passu with the decrease of the outbreaks the num-
ber of cholera carriers diminished, whereas that of individuals harbouring
cholera-like vibrios increased.
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It is noteworthy that in 191 1 -when, as noted in the first of these studies,'
cholera had become manifest in all parts of Italy-the method of examining
the stools of passengers arriving from potentially or actually infected locali-
ties was utilized in various other ports also. Thus Saccone (1911) reported
that he had made such tests in the case of 1400 emigrants intending to leave
the port of Naples and had thus found 12 carriers of V. cholerae. Some use
of the method was also made in the Austrian coastal provinces by Markl
(1912), who found on one of these occasions two cholera carriers among
about 400 passengers and crew of a steamer.

Among further observations on this point recorded without adequate
details by Wiener (1912), the following may be quoted: (a) three cholera
carriers were detected among 5200 individuals examined at quarantine
stations on the Russian-German border; (b) from 7388 persons, arriving
on 30 ships from Baltic ports, V. cholerae was isolated on seven occasions;
(c) out of 641 persons arriving in Lisbon from various ports in Italy,
Syria, and other countries, none harboured cholera vibrios in their stools,
while these proved positive in 12 out of 755 individuals examined after their
arrival from Madeira.

That the serious cholera situation in Italy in 1911 also caused reper-
cussions in the United States of America is proved by the following state-
ment of Creel (1911):

" In July 1911, the cholera epidemic in Italy reached such proportions, and so many
cases of cholera developed among Italian immigrants en route to the US and among
those detained after arrival in quarantine at New York and other ports on the Atlantic
seaboard, that the quarantine regulations of the Federal Government relating to cholera
were amended so that all steerage passengers from cholera-infected ports to this country
should be held for bacteriological examination before being discharged from quarantine."

According to Creel, from the middle of July to the middle of November
1911, 26 930 stool examinations made at the New York quarantine station
revealed the presence of 27 carriers.2 He added that in the early summer
months of 1911 the Italian authorities started a search for cholera carriers
among the prospective immigrants and were successful in 40 instances.
Later on they also detained the immigrants for five days at the port of
departure.

As described by Jude & Millischer (1933), in the course of their campaign
to protect Syria and Lebanon (then under French mandate) against inroads
of cholera from Iraq, they eventually resorted not only to the usual methods
of quarantine but also to that of double stool examination of travellers
coming from the infected region and later even to stool examination of
all travellers proceeding from Baghdad to Damascus. The two authors

See Bull. Wid Hlth Org., 1954, 10, 454.
2 Quoting slightly different figures, Craster (1913) reported that stool examinations of 26 678 passenger

led to the detection of 31 cholera carriers.



CHOLERA STUDIES. 1 151

recorded in this connexion that among 1500 travellers who had passed
through the Damascus-Thora lazaretto, " 192 had been suspect, and among
these 84 had been considered cholera carriers, i.e., a general percentage
of 5.38 ". Calculating and plotting the carrier incidence for each successive
week from the end of August to the middle of October 1931, they found
that there was
" a parallelism, with a lag of 15 days, between the graph of the epidemic at Basra and
the graph of the percentage of healthy carriers found in the Damascus lazaretto." [Trans.]

In his important study on cholera carriers entering Ceylon from South
India, to which reference has been made already in the tenth of these studies,'
Nicholls (1935) recorded that from 1 January 1931 to 31 July 1934 he had
examined stool samples from 85 558 recruited estate labourers and 15 238
other passengers en route to the island. Vibrios agglutinable with cholera-
immune serum were isolated from these specimens on 84 occasions. Furnish-
ing details of these results, Nicholls noted that
" V. cholerae was isolated on 36 occasions from 6,008 mixed samples from 58,506 estate
labourers, that is one person in 1,627 was found to harbour this vibrio; but V. cholerae
was isolated on 45 occasions from 27,052 samples from estate labourers examined singly,
that is one person in 601 by this method was found to harbour V. cholerae.2 It is concluded
that the difference between the figures 1,627 and 601 indicates the degree oferror introduced
by examining a number of samples mixed together."

He also admitted that the methods adopted for the isolation of vibrios
have considerable limitations,
"because the vibrios may be present in insufficient numbers for successful isolation
from culture media inoculated with only 0.1 gramme of faeces. It is well known that failure
to isolate the vibrio from a person may be followed by successful isolation from the same
person on subsequent days; and this was experienced in Ceylon-during the outbreaks of
1925 and 1926. Therefore, whilst it has been shown definitely that one estate labourer
in 601 and one passenger in 3,541 was a ' carrier ', it is certain that the number of carriers
was much greater than this."

That occasional use of stool examinations continued to be made in
international quarantine practice is proved by a report of Kopanaris (1947),
according to which such tests had been made in the case of 662 persons
detained at the time of the 1947 cholera outbreak in Egypt on a quarantine
island in the port of Piraeus, Greece. No carrier was detected.

As alluded to when dealing above with the control of the Mecca pil-
grimage (see pages 147 and 148), the problem whether stool examination is
a necessary or even a useful method in international cholera quarantine prac-
tice has been the subject of constant debate. Those who considered it indis-
pensable to resort to such tests naturally asserted the great importance of this
procedure. Thus Creel (191 1) maintained that such bacteriological exami-
nations

5 See Bull. Wld Hlth Org., 1957, 16, 837.
2 The number of other third-class passengers from whom single samples had been examined was 10 623.

and 3 were cholera carriers, i.e., one in 3541.
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" not only confer the maximum of protection to a non-infected country but they also
work the least hardship to commerce and the travelling public. In lieu of the expensive,
irksome detention for an uncertain period at quarantine, bacteriological examinations
allow the release of the ship and a large majority of the passengers after a delay of only
24 to 48 hours, according to the number of passengers and that, too, with greater safety
than was attained by the old clinical standard of quarantine."

However, the overwhelming majority of the cholera experts, including
those in India and China who, after all, could claim to be most familiar with
the problems of this disease, were not in agreement with this and similar
appreciations of the method under review. It is therefore not surprising
that, as quoted by Jude & Millischer (1933), the Cholera Subcommittee of
the Office International d'Hygiene Publique, in marked contrast to the
optimistic appraisal of Creel, passed in May 1926 the following resolution:

"In spite of the manifest role of cholera carriers, the Subcommittee has unanimously
recognized that the general measures of an international order directed against these
carriers would be difficult to apply and are, all in all, of a debatable practical utility. The
technical difficulties of [stool] examination as well as the intolerable shackles thus put on
the circulation of travellers are, in fact, out of proportion to the usefulness one could
expect from the viewpoint of prophylaxis." [Trans.]

As noted above (see page 148), an even more decisive vote against the
usefulness of stool examinations in cholera quarantine work has been cast
by a special committee meeting in 1947. Though it was concerned only with
the control of the pilgrim traffic, in view of observations like, for instance,
those of Nicholls (1935), one cannot doubt that the declaration of this
committee against the method of examining the stools of personis under-
going quarantine against cholera have to be considered generally valid.
Acceptance of this view is indicated in the 1951 International Sanitary
Regulations, Article 69 of which stipulated that

" 1. No person shall be required to submit to rectal swabbing.
" 2. Only a person on an international voyage, who has come from an infected local

area within the incubation period of cholera and who has symptoms indicative of cholera,
may be required to submit to stool examination."

Use of cholera vaccination in international quarantine work

Though, owing to the diversity of views held in regard to the efficacy of
cholera vaccination, not all authorities are convinced of the value of this
prophylactic method in international quarantine work, its implementation
has been recommended in the 1926 sanitary convention, the 1933 and 1944
sanitary conventions for aerial navigation as well as in the 1951 sanitary
regulations. As will be detailed below, the latter, in agreement with the
earlier conventions, provided that special privileges should be granted to
travellers coming from an infected locality, if they were in possession of a
valid certificate of vaccination against cholera. As defined in Appendix 2
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of the regulations, the validity of these certificates, for which a standard
form was recommended,
" shall extend for a period of six months, beginning six days after the first injection of
the vaccine or, in the event of a revaccination within such period of six months, on the
date of that revaccination."

Thus, it will be noted, the 1951 regulations were in agreement with the
view formerly accepted by the Office International d'Hygiene Publique
that a single dose of cholera vaccine could be considered sufficient for the
purposes of international quarantine. Morgan (1934), while admitting that
this was the case as far as travellers coming from a cholera-infected locality
were concerned, urged that those intending to proceed to such a locality
from a cholera-free region ought to be given the best possible protection
through two vaccine injections.

General regulations for international cholera quarantine

Commenting on the general provisions made in the 1951 International
Sanitary Regulations in regard to cholera, Gear & Deutschman gave the
following summary:

" A ship is to be considered infected if, on arrival, it has a case of cholera on board
or if a case of cholera has occurred on board during the period of five days before arrival.
It is regarded as suspected if a case of cholera has occurred on board during the voyage
but there has been no fresh case during the five days before arrival.

" An aircraft is to be considered infected if, on arrival, it has a case of cholera on
board and as suspected if a case has occurred on board during the voyage but the person
has previously been disembarked.

" A ship or an aircraft which has come from an infected local area or has on board
a person coming from such an area is to be regarded as healthy if, on medical examination,
the health authority is satisfied that no case of cholera has occurred on board during the
voyage.

" On arrival of an infected ship or aircraft:
" 1. Any passenger or crew member who produces a valid certificate of vaccination

against cholera may be placed under surveillance for a period of not more than five days
reckoned from the date of disembarkation, and all others who disembark may be isolated
for the same period.

" 2. Any baggage of an infected person or suspect, and any other article (e.g., used
bedding or linen) and any part of the ship or aircraft which is considered to be contamin-
ated may be disinfected; and any water carried on board which is considered to be
contaminated may be disinfected and removed and the containers disinfected.

" 3. Human dejecta, waste water and waste matter, and any matter which is considered
to be contaminated must not be discharged or unloaded without previous disinfection.
The safe disposal of all such material is the responsibility of the health authority.

" A suspected ship or aircraft may be similarly disinfected, and any passenger or crew
member who disembarks may be placed under surveillance for a period of not more than
five days reckoned from the date of arrival.

" A ship or aircraft ceases to be regarded as infected or suspected when the measures
required by the health authority in accordance with the above have been effectively
carried out and any infected person has been removed and isolated.

153



R. POLLITZER

" Surveillance of any suspect for a period of not more than five days reckoned from
the date of arrival and disinfection as described above may also be applied on arrival of a
train or a road vehicle in which a case of cholera has been discovered.

" Certain precautions must be taken with regard to food aboard an infected or sus-
pected ship or aircraft, a train or road vehicle on which a case of cholera has been dis-
covered, or any of these which has come from an infected local area: the health authority
may remove, or prohibit the unloading of, fish, shellfish, fruit or vegetables which are
to be consumed uncooked or beverages, unless they are in sealed containers and the health
authority has no reason to believe that they are contaminated. Any such food or beverage
which is removed must be safely disposed of."

CONCLUDING REMARKS

When trying to utilize the knowledge gained in regard to the prevention
and control of cholera for forecasting the further incidence of the disease,
one cannot fail to perceive that conditions favourable for its prevalence
have become increasingly limited. Many countries in Europe and America,
once open to the inroads of this dread infection, can no longer fall under its
sway because progress in sanitation, particularly safe water supplies, has
rendered them proof against its penetration. Though at a slower rate,
dictated by a lack of adequate funds, constant progress in these directions
is also being made in the countries not yet enjoying the full blessings of
public health work. Of at least equal importance is that within recent years,
in addition to this system of what one might call indirect defence against
cholera, admirable progress has been made in its active control through
proper management of the major pilgrimages in India, which in the past
have played a preponderantly ominous role in the epidemic spread of the
disease.

However, while it has thus become permissible to contemplate the
present cholera situation without alarm, one should beware of undue
optimism. For it must be realized that the system of cholera control at
present adopted, besides being unable to deal in a really effective manner
with the situation in the endemic areas, depends upon the continued absence
of any disequilibrium apt to lead to a breakdown of the anti-epidemic
measures and the sanitary defences. One has to fear, therefore, that, should
such a disequilibrium ever come about-and this would be apt to promote
a spread of the infection from the endemic areas to hitherto cholera-free
regions through the uncontrolled movement of large population groups-
cholera would once more become a major menace. Whether or how soon
it will be possible permanently to thwart this potential danger through
radical anti-cholera campaigns in the endemic foci combined with area-
wide sanitary improvements remains to be seen.
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RI2SUMt

Traitant de la prophylaxie du cholera, l'auteur se preoccupe tout d'abord de certaines
questions d'assainissement, en particulier de 1'approvisionnement en une eau constam-
ment salubre, a partir des centres de distribution et des puits. Le contr6le des aliments
et des boissons, l'education du public et la vaccination ont egalement retenu son attention.

La plus grande partie de cette etude est consacree aux mesures 'a prendre envers
l'individu et la collectivite pour combattre efficacement la maladie. Aprds un expose sur
le depistage des malades atteints de cholera, leur isolement et les soins generaux it leur
donner, on trouvera des renseignements sur les methodes de desinfection, l'amelioration
temporaire du systeme d'alimentation en eau, la lutte contre les mouches, la prophylaxie
personnelle. Au sujet de la prophylaxie collective, l'auteur insiste sur la vaccination.
Avant de conclure, iH examine le probleme sanitaire que soulevent les pelerinages et discute
des mesures de quarantaine qui s'imposent sur le plan local et sur le plan international.

REFERENCES

Adiseshan, R., Pandit, C. G. & Venkatraman, K. V. (1947) Statistical evaluation of
anti-cholera inoculation as a personal prophylactic against cholera and its efficacy
in the prevention and control of cholera epidemics. Indian J. med. Res. 35, 131

Asheshov, I. N. et al. (1930) Bacteriophage inquiry. Indian J. med. Res. 17, 971
Aumann (1914) Qber die Massnahmen bei der Bekampfung der Cholera in Serbien

1913. Berl. klin. Wschr. 51, 589
Babes, V. (1914) Studien uber Cholerabekampfung. Z. Hyg. InfektKr. 77, 501
Balteano, J. & Lupu, M. (1914) Symptomatologie des vaccinations anticholeriques.

C. R. Soc. Biol. (Paris), 77, 174
Banerjea, A. C. (1951) Note on cholera in the United Provinces. Indian J. med. Res.

39, 17
Banerjea, R. (1950) The use of potassium permanganate in the disinfection of water.

Indian med. Gaz. 85, 214
Benjamin, E. (1949) Cholera in Bombay Province (Unpublished)
Bertarelli, E. (1916) Portatori di vibrioni e metodi per ridurre la durata dell' infezione.

Morgagni, 58, part 2, 696
Bhaskaran, T. R. et al. (1944) Errors in the use of field testing outfits in the disinfection

of water. Wat. & Wat. Engng, 47, 499
Bishop, T. H. (1912) A cholera season: some observations, methods and results. Indian

med. Gaz. 47, 345
Bishop, T. H. (1913) The working of the cholera prevention scheme on the lower Ganges

bridge construction. Indian J. med. Res. 1, 294
Blumenthal, P. (1909) Vergleichend-epidemiologische Betrachtungen iuber die Cholera

in Moskau und in Petersburg. Z. Hyg. InfektKr. 63, 199
Boulnois (1936) L'efficacite du bacteriophage dans le traitement et la prophylaxie du

cholera a Chandernagor. Rev. Med. Hyg. trop. 28, 179
Brit. med. J., 1933, 1, 187 (Bacteriophage)
Burrows, W. (1948) Asiatic cholera. In: Nelson Loose-Leaf Medicine, New York, p. 563



156 R. POLLITZER

Burrows. W., Elliott, M. E. & Havens, I. (1947) Studies on immunity to Asiatic cholera.
IV. The excretion of coproantibody in experimental enteric cholera in the guinea pig.
J. infect. Dis. 81, 261

Caldwell, E. L. & Parr, L. W. (1937) Groundwater pollution and the bored hole latrine.
J. infect. Dis. 61, 148

Cantacuzene, J. (1920) La pathogenie du cholera et la vaccination anticholerique. Ann.
Inst. Pasteur, 34, 57

Cardamatis, J. P. (1914) Rapport sur la lutte contre le cholera en Macedoine pendant
la guerre greco-bulgare. Bull. Soc. Path. exot. 7, 447 (Summarized in Trop. Dis.
Bull. 4, 330)

Cartron (1915) Note sur le fonctionnement des " Postes de savonnage" dans la province
de My-tho. Bull. Soc. med.-chir. Indochine, 6, 241 (Summarized in Trop. Dis. Bull.
1916, 7, 250)

Chandra Sekar, C. (1947) Statistical assessment of the efficacy of anti-cholera inoculation
from the data of 63 cheris in South Arcot district. Indian J. med. Res. 35, 153

Chron. Wld Hith Org., 1956, 10, 197 (Ninth World Health Assembly)
Conseil, E. (1912) L'epidemie de cholera de Tunis et de sa banlieue pendant l'annee 1911.

Arch. Inst. Pasteur Tunis, No. 3, 144 (Summarized in Trop. Dis. Bull. 1, 445)
Corpus, T. (1931) The problem of the control of cholera carriers. J. Philipp. Is. med.

Ass. 11, 469 (Summarized in Trop. Dis. Bull. 1932, 29, 376)
Couvy (1933) Rapport sur les porteurs de germes de cholera. Bull. Off. int. Hyg. publ.

25, 1149
Craster, C. V. (1913) Ship-borne cholera. The sea as factor in the transmission of cholera.

J. Amer. med. Ass. 61, 2210
Creel, R. H. (1911) Method employed at the New York Quarantine Station for the

detection of cholera carriers. J. Amer. publ. Hlth Ass. 1, 899
Creel, R. H. (1912) An unusual cholera carrier. J. Amer. med. Ass., 58, 187
Crendiropoulo, M. (1912) Rapport sur l'examen des selles des voyageurs provenant des

pays infectes de cholera. (Conseil sanitaire, maritime, et quarantenaire d'Egypte,
Alexandrie) (Summarized in Zbl. Bakt. 1. Abt. Ref., 55, 361)

Crowell, B. C. & Johnston, J. A. (1917) Bacteriological investigation of faeces and bile
of cholera cases and cholera carriers. Philipp. J. Sci. (Sect. B), 12, 85

Dedekind, F. (1915) Choleraimpfphlegmonen. Med. Klin. 11, 158
Doorenbos, W. (1932) Traitement des porteurs de vibrions choleriques par le bacteriophage.

(Communication to the Office International d'Hygiene Publique, October session,
1932) (Quoted by Couvy, 1933).

Duggal, A. N. (1949) Cholera in Bihar (Unpublished)
Dunn, C. L. (1913) Proposed measures for dealing with cholera epidemics in the United

Provinces. In: Proceedings of the Second All-India Sanitary Conference... 1912,
Simla, vol. 3, p. 220. (Summarized in Trop. Dis. Bull. 1914, 3, 487)

Dunn, C. L. & Khan, S. (1928) Cholera in Hardwar. In: Transactions of the Seventh
Congress of the Far Eastern Association of Tropical Medicine... 1927, Calcutta,
vol. 2, p. 184

Dyer, B. R., Bhaskaran, T. R. & Chandra Sekar, C. (1945) Investigations on ground-
water pollution. Part III. Groundwater pollution in West Bengal, India. Indian
J. med. Res. 33, 23

El-Ramli, A. H. (1948) Clinical study of 689 cases of cholera isolated in the Abbassia
Fever Hospital. J. roy. Egypt. med. Ass. 31, 322

Flu, P. C. (1916) Enkele opmerkingen naar aanleiding van de " beschouwingen " van
Dr. de Raadt. Geneesk. T. Ned.-Ind. 56, 237

Flugge, C. (1893) Die Verbreitungsmeise und Verhutung der Cholera auf Grund der
neueren epidemiologischen Erfahrungen und experimentellen Forschungen. Z. Hyg.
InfektKr. 14, 122



CHOLERA STUDIES. 11 157

Franca, C. (1911) Le cholera a Madere. Bull. Soc. Path. exot. 4, 358
Frank, M. (1875) Die Chokeraepidemie in Miinchen in den Jahren 1873-74. Nach amtlichen

Quellen dargestellt, Munchen
Gaffky, G. (in co-operation with Koch, R.) (1887) Bericht iiber die Tatigkeit der zur

Erforschung der Cholera im Jahre 1883 nach Aegypten und Indien entsandten
Commission. Arb. GesundhAmt. (Berl.), 3, 1

Gear, H. S. & Deutschman, Z. (1956) Disease control and international travel. Chron.
Wld Hlth Org. 10, 273

Gilmour, J. (1929) Rapport sur le pNlerinage de l'annee 1929, Alexandrie. (Quoted by
Couvy, 1933)

Go&e, J. (1913) Le cholera A Ferryville (Tunisie) en 1911. Etude clinique et bacterio-
logique. Arch. Med. Pharm. nav. 100, 207

Gohar, M. A., Eissa, A. A. & Mortada, S. (1950) Faecal agglutinins against intestinal
pathogens. J. trop. Med. Hyg. 53, 6

Gohar, M. A. & Makkawi, M. (1948) Cholera in Egypt. Laboratory diagnosis and
protective inoculation. J. trop. Med. Hyg. 51, 95

Gohar, M. A. et al. (1952) Some observations on the carrier state in cholera. J. trop.
Med. Hyg. 55, 241

Goodman, N. M. (1952) International health organizations and their work, London
Gopal, B. (1951) Compulsory preventive inoculation as a measure of control of cholera

in fairs. Indian med. Gaz. 86, 510
Gotschlich, E. (1913) Allgemeine Prophylaxe der Infektionskrankheiten. In: Kolle, W.

& Wassermann, A. von, ed., Handbuch der pathogenen Mikroorganismen, 2nd ed.,
Jena, vol. 3, p. 375

Gotschlich, E. (1930) Allgemeine Prophylaxe der Infektionskrankheiten. In: Kolle, W.,
Kraus, R. & Uhlenhuth, P., ed. Handbuch der pathogenen Mikroorganismen, 3rd ed.,
Jena, vol. 3, part 1, p. 769

Greenwood, M. jr. & Yule, G. U. (1915) The statistics of anti-typhoid and anti-cholera
inoculations, and the interpretation of such statistics in general. Proc. roy. Soc. Med.
epid. Sect. 8, 113

Greig, E. D. W. (1913) Observations on disinfection in cholera. In: Proceedings of the
Second All-India Sanitary Conference... 1912, Simla, vol. 3, p. 200 (Summarized
in Trop. Dis. Bull. 1914, 3, 486)

Greig, E. D. W. (1915) The vibriocidal power of bile of animals after administration of
hexamethylene tetramine and its compounds. Indian J. med. Res. 2, 907

Hajra, B. N. (1949) Cholera in Orissa (Unpublished)
Hankin, E. H. (1898) A simple method of checking cholera in Indian villages. Brit.

med. J. 1, 205
Harding, H. W. (1910) The action of chlorine upon water containing the cholera vibrio.

Lancet, 2, 1213
Harris, S. A. (1913) The effect of pipe water supplies in the reduction of cholera in urban

areas. In: Proceedings of the Second All-India Confei-ence... 1912, Simla, vol. 3,
p. 204 (Summarized in Trop. Dis. Bull. 1914, 3, 486)

Harvey, W. F. (1929) The cholera vibrio and related organisms-Immunization. In:
Great Britain, Medical Research Council, A system of bacteriology in relation to
medicine, London, vol. 4, p. 408

Heggs, T. B. (1924) Cholera in Baghdad. J. trop. Med. Hyg. 27, 85
Henderson, E. & Seneca, H. (1951) Cholera (Asiatic cholera). In: Gradwohl, R. B. H.,

Benitez Soto, L. & Felsenfeld, O., ed., Clinical tropical medicine, St. Louis, Mo.
d'Herelle, F. & Malone, R. H. (1927) A preliminary report of work carried out by the

cholera bacteriophage enquiry. Indian med. Gaz. 62, 614



158 R. POLLITZER

d'Herelle, F., Malone, R. H. & Lahiri, M. N. (1928) The treatment and prophylaxis
of infectious diseases of the intestinal tract and of cholera in particular. In: Trans-
actions of the Seventh Congress of the Far Eastern Association of Tropical Medicine. . .
1927, Calcutta, vol. 2, p. 288

d'Herelle, F., Malone, R. H. & Lahiri, M. N. (1930) Studies on Asiatic cholera. Indian
med. Res. Mem. No. 14

Hetsch, H. (1928) Choleraimmunitat und Choleraschutzimpfung. In: Kolle, W., Kraus, R.
& Uhlenhuth, P., Handbuch der pathogenen Mikroorganismen, 3rd ed., Jena, vol. 4,
part 1, p. 125

Higgins, A. R. (1939) Cholera in Shanghai war refugees. NaV. med. Bull. (Wash.),
37, 287 (Summarized in Trop. Dis. Bull. 1940, 37, 282)

Hoops, A. L. (1935) In: Round table discussion on cholera. In: Transactions of the Ninth
Congress of the Far Eastern Association of Tropical Medicine... 1934, Nanking,
vol. 1, p. 442

Howard Jones, N. (1950) Origins of international health work. Brit. med. J. 1, 1032
Huri, M. (1932) Essai de sterilisation des porteurs sains de vibrions chol6riques par

la methode de Besredka. C. R. Soc. Biol. (Paris), 111, 877
Hussein, A. G. (1949) Epidemiology of cholera in Egypt. Med. Press Egypt, 60, 627
Hyg. Rdsch., 1894, 4, 420 (Die internationale Sanitatsconferenz von Paris im Jahre 1894)
Ide, M. (1939) Anti-cholera campaign conducted in Japan in 1939. J. publ. Hlth Ass.

Japan, 15, 1 (Summarized in Trop. Dis. Bull. 1940, 37, 723)
limura, Y. (1924) The prevention and occurrence of cholera in Japan. In: Transactions

of the Fifth Congress of the Far Eastern Association of Tropical Medicine, Singapore,
1923, London, p. 711

Johnston, J. A. (1919) Some bacteriological phases of the cholera-carrier problem.
Philipp. J. Sci. (Sect. B), 14, 459

Jude, R. & Millischer, P. (1932) Au sujet de la sterilisation des porteurs de vibrions
choleriques par la voie buccale. C. R. Soc. Biol. (Paris), 111, 263

Jude, R. & Millischer, P. (1933) La protection des etats sous mandat frangais contre
l'epidemie de cholera qui a sevi dans l'Irak dans l'te 1931. Bull. Off. int. Hyg.
publ. 25, 74

Kamal, A. M. (1951) Cholera-some epidemiological problems, Cairo
Kamal, A. M., Messih, G. A. & Kolta, Z. (1948) Experiences in the recent cholera

epidemic in Egypt. J. Egypt. publ. Hlth Ass. 31, 185
Kerschensteiner, von, & Gaffky, G. (1895) Die Massregeln zur Bekampfung der Cholera.

Dtsch. Vjschr. off. GesundhPfl. 27 (Quoted by Sticker, 1912)
Khalil, M. (1947) The defense of Egypt against cholera in the past, present and future.

J. roy. Egypt. med. Ass. 30, 608
Khan, S. (1934) Prevention of cholera in rural India. Indian med. Gaz. 69, 323
Kiribayashi, S. & Aida, T. (1932) [Experiments with " Yatren 105 " on cholera-carriers.]

J. med. Ass. Formosa 31, 53, 326 (Summarized in Trop. Dis. Bull. 29, 682)
Knapton, H. A. F. (1913) Some practical points in dealing with epidemics of cholera.

In: Proceedings of the Second All-India Sanitary Conference... 1912, Simla, vol. 3,
p. 214 (Summarized in Trop. Dis. Bull. 1914, 3, 487)

Koch, R. (1884) In: Die Konferenz zur Erorterung der Cholerafrage. Berl. klin. Wschr.
21, 477, 493, 509

Koch, R. (1893) Die Cholera in Deutschland wahrend des Winters 1892 bis 1893. Z. Hyg.
InfektKr. 15, 89

Kolle, W. (1904) Cholera asiatica. In: Kolle, W. & Wassermann, A. von, Handbuch
der pathogenen Mikroorganismen, Jena, vol. 3, p. 1

Kolle, W. & Prigge, R. (1928) Cholera asiatica. In: Kolle, W., Kraus, R. & Uhlenhuth, P.
Handbuch der pathogenen Mikroorganismen, 3rd ed., Jena, vol. 4, part 1, p. 1



CHOLERA STUDIES. 11 159

Kopanaris, P. (1947) Cholera in Egypt and preventive measures taken in Greece. Arch.
Hyg. (Athens), Nos. 4/12, 89 (Summarized in Trop. Dis. Bull. 1948, 45, 602)

Lal, R. B. (1937) Fairs and festivals in India. Indian med. Gaz. 72, 96
Lancet, 1947, 2, 797 (Cholera and hysteria)
Leiva, L. (1932) Bactericidal action of di-hydranol in human cholera carriers. Amer.

J. trop. Med. 12, 509
Liebermeister, C. (1896) Cholera asiatica und cholera nostras. In: Nothnagel, H., ed.,

Spezielle Pathologie und Therapie, Wien, vol. 4, part 1, p. 1
McLaughlin, A. J. (1910) Cholera: its nature, detection and prevention. Publ. Hith

Rep. (Wash.), 25, 1561
Macnamara, C. (1876) A history of Asiatic cholera, London.
Maddock, C. (1915) Report and statistics of the cholera epidemic in the Ahmednagar

district for the years 1912 and 1913. Indian med. Gaz. 50, 255
Maitra, G. C. & Ahuja, M. L. (1931) Note on the probable causes of unpleasant reactions

following prophylactic cholera inoculation with special reference to certain avoidable
factors. Indian J. med. Res. 19, 159

Mallik, K. L. B. (1928) The value of inoculation in the prevention of cholera. Indian
med. Gaz. 63, 77 (Summarized in Trop. Dis. Bull. 25, 683)

Markl (1912) O0ber die Cholera im osterreichischen Kiistengebiete im Jahre 1911. Zbl.
Bakt. 1. Abt. Ref. 54, Suppl., p. 153

Masters, R. D. (1947) International organization in the field ofpublic health, Washington,
D.C. (Quoted by Gear & Deutschman, 1956)

Mendelson, R. W. & Tait, R. J. (1921) The recent cholera epidemic in Bangkok, Siam.
J. trop. Med. Hyg. 24, 1

Meyer, K. F. (1952) Historical notes on disinfected mail. J. nerv. ment. Dis. 116, 523
Morgan, M. T. (1934) Sur la valeur de la vaccination anti-cholerique dans la pratique

quarantenaire. Bull. Off. int. Hyg. publ. 26, 682
Morison, J. (1932) Bacteriophage in the treatment and prevention of cholera, London
Morison, J. (1935) Bacteriophage in cholera. Trans. roy. Soc. trop. Med. Hyg. 28, 563
Morison, J., Rice, E. M. & Choudhury, B. K. P. (1934) Bacteriophage in the treatment

and prevention of cholera. A statistical examination. Indian J. med. Res. 21, 789
Muller, P. T. (1915) Ober Choleramassenuntersuchungen. Munch. med. Wschr. 62, 1659
Murata, N. (1904) Ober die Schutzimpfung gegen Cholera. Zbl. Bakt. 1. Abt. Orig.

35, 605
Napier, L. E. (1946) Cholera. In: The principles and practice of tropical medicine, New

York, p. 370
Napier, L. E. (1951) Cholera. In: Banks, H. S., ed., Modern practice in infectious fevers,

New York, vol. 1, p. 461
Nicholls, L. (1935) Carriers of V. cholerae who enter Ceylon from South India. Indian

J. med. Res. 22, 713
Nijland, A. H. (1913) Weder eenige Resultaten met het Choleravaccin verkregen.

Geneesk. T. Ned.-Ind. 53, 1
Nomura, T., Sotoma, G. & Harada, S. (1921) [On cholera epidemic which broke out

in Osaka during the year 1920]. [Japan. J. Hyg. infect. Dis.] 16, No. 6 (Summarized
in Japan med. Wld 1922, 2, 20 and in Trop. Dis. Bull. 1922, 19, 377)

Normet, L. (1931) Le cholera en Annam. Bull. Soc. med.-chir. Indochine, 9, 449 (Sum-
marized in Trop. Dis. Bull. 1932, 29, 376)

Pandit, C. G. & Rice, E. M. (1936) An epidemic of cholera in Mondair village (Habiganj
Subdivision, Assam). Indian J. med. Res. 24, 665

Pandit, C. G. et al. (1936) A statistical and bacteriological analysis of a cholera epidemic
in Manipur State, Assam. Indian J. med. Res. 24, 37



160 R. POLLITZER

Pandit, S. R. (1951) A note on cholera in Assam and the cholera bacteriophage experi-
ment carried out in Assam. Indian J. med. Res. 39, 197

Papamarku, P. (1917) Beitrage zur Frage der Choleraimmunitat bei Schutzgeimpften.
Munch. med. Wschr. 64, 425

Parhon, C.-J. & Bazgan, G. (1916) Phenomenes anaphylactiques consecutifs aux vacci-
nations anti-choleriques. L'adrenaline dans le traitement de l'anaphylaxie. C. R.
Soc. Biol. (Paris), 79, 506

Peterson, J. (1946) Sulfadiazine prophylaxis against cholera. Chin. med. J. 64, 271
Pfuhl, E. (1892) Die Desinfektion der Choleraausleerungen mit Kalkmilch. Dtsch.

med. Wschr. 18, 879
Pollitzer R. (1948) Memorandum on cholera and cholera control in China (Unpublished)
Pottevin & A,t (1925) Sur les causes de l'eclosion et de diffusion du cholera, le role

des porteurs de germes et les resultats de la vaccination preventive. Bull. Off. int.
Hyg. pubi. 17, 864

Proust, A. A. (1892) La d4fense de l'Europe contre le cholera, Paris
Raadt, 0. L. E. de (1916) Eenige beschouwingen naar aanleiding van de verhandeling

van den heer P. C. Flu " Epidemiologische studien over de cholera tu Batavia 1909-
1915. Geneesk. T. Ned.-Ind. 56, 237

Raja, K. C. K. E. (1934) The use of bacteriophage against cholera in North Arcot district,
Madras Presidency, in 1933. Indian J. med. Res. 22, 397

Robertson, R. C. & Pollitzer, R. (1939) Cholera in central China during 1938. Its
epidemiology and control. Trans. roy. Soc. trop. Med. Hyg. 33, 213

Rogers, L. (1921) Bowel diseases in the tropics-Cholera, dysenteries, liver abscess and
sprue, London

Rogers, L. (1926) The conditions influencing the incidence and spread of cholera in
India. Proc. roy. Soc. Med. epid. Sect. 19, 59

Rogers, L. (1927) The forecasting and control of cholera epidemics in India. J. roy.
Army med. Cps, 49, 182, 261

Rogers, L. (1928) The incidence and spread of cholera in India; forecasting and control
of epidemics. Indian med. Res. Mem. No. 9

Rogers, L. (1944) Cholera incidence in India in relation to rainfall, absolute humidity
and pilgrimages; inoculation of pilgrims as a preventive measure. Trans. roy. Soc.
trop. Med. Hyg. 38, 73

Rogers, L. (1952) Cholera. In: Rogers, L. & Megaw, J. W. D., Tropical medicine, 6th
ed., London, p. 273

Roy, A. (1919a) Cholera prophylactic vaccination. Indian med. Gaz. 54, 209
Roy, A. (1919b) Cholera prophylactic inoculation; an experiment in a village during

an epidemic. Indian med. Gaz. 54, 404
Rozeboom, L. E. (1956) Control of arthropod vectors and infestations. In: Maxcy, K. F.,

ed., Rosenau. Preventive medicine and public health, 8th ed., New York, p. 449
Russell, A. J. H. (1928) Besredka's cholera bilivaccin versus anti-cholera vaccine: a com-

parative field test. In: Transactions of the Seventh Congress of the Far Eastern Asso-
ciation of Tropical Medicine... 1927, Calcutta, vol. 1, p. 523

Russell, A. J. H. (1935) Cholera in India. In: Transactions of the Ninth Congress of the
Far Eastern Association of Tropical Medicine ... 1934, Nanking, vol. 1, p. 389

Saccone, G. (1911) La campagna anticolerica fra gli emigranti in partenza da Napoli.
Ann. med. nav. colon. 17, 295

Salimbeni, A. & Orticoni (1913) Essais de traitement des porteurs sains de vibrions
choleriques par les lavements de serum specifique. Bull. Soc. Path. exot. 6, 306
(Summarized in Trop. Dis. Bull. 2, 201)

Santoliquido (1913) Les administrations sanitaires dans la lutte contre le cholera. Bull.
Off. int. Hyg. publ. 5, 969



CHOLERA STUDIES. 11 161

Savas, C. (1914) La derniere 6pidemie de chol6ra en Grece (1913) et la vaccination anti-
cholerique. Bull. Off. int. Hyg. publ. 6, 1653

Scudder, H. I. (1949) Some principles of fly control for the sanitarian. Amer. J. trop.
Med. 29, 609

Seal, S. C. (1948) On the control and prevention of endemic cholera in the rural areas
of Bengal. J. Indian med. Ass. 17, 319

Serkowski, J. J. (1906) Prophylaktische Vaccination gegen die Cholera in Lodz. Zbl.
Bakt. 1. Abt. Orig. 41, 255

Shattuck, G. C. (1951) Cholera. In: Diseases of the tropics, New York, p. 314
Shillong. King Edward VII Memorial Pasteur Institute and Medical Research Institute

(1935) Cholera (bacteriophage) enquiry under the Indian Research Fund Association.
In: 19th annual report for year ending 31st December 1935, p. 6 (Summarized in
Trop. Dis. Bull. 1937, 34, 428)

Shillong. King Edward VII Memorial Pasteur Institute and Medical Research Institute
(1936) Cholera. In: 20th annual report for year ending 31st December 1936, p. 7
(Summarized in Trop. Dis. Bull. 1938, 35, 739)

Shousha, A. T. (1948) Cholera epidemic in Egypt (1947). A preliminary report. Bull.
Wld Hlth Org. 1, 353

Siler, J. F. (1944) Cholera. In: Bercovitz, Z. T., ed., Clinical tropical medicine, New York,
p. 118

Smith, H. F. (1938) Revue des mesures adoptees pour empecher l'introduction du
cholera dans les iles Philippines en 1937. Bull. Of. int. Hyg. publ. 30, 1524

Sticker, G. (1912) Abhandlungen aus der Seuchengeschichte und Seuchenlehre. 1I. Band:
Die Cholera, Giessen

Strisower, R. (1913) Meine Erfahrungen aus der Choleraepidemie in Serbien im Sommer
1913. Wien. klin. Wschr. 26, 2079

Strong, R. P. (1944) Cholera. In: Stitt's diagnosis, prevention and treatment of tropical
diseases, 7th ed., Philadelphia, vol. 1, p. 590

Subrahmanyan, K. (1951) Note on the importance of environmental sanitation in the
campaign against cholera. (Unpublished working document WHO/Cholera/12)

Subrahmanyan, K., Bhaskaran, T. R. & Chandra Sekar, C. (1948) Studies on rural
water supplies. Indian J. med. Res. 36, 211

Takano, R., Ohtsubo, I. & Inouye, Z. (1926) Studies of cholera in Japan. Geneva (League
of Nations publication C.H. 515)

Taylor, J. (1951) Active immunization against cholera. In: Banks, H. S., ed., Modern
practice in infective fevers, New York, vol. 1, p. 101

Taylor, J., Greval, S. D. S. & U Thant (1930) Bacteriophage in bacillary dysentery and
cholera. Indian J. med. Res. 18, 117

Teague, 0. (1921) Biologic therapy. XIV. Cholera vaccine. J. Amer. med. Ass. 76, 243
Tewari, M. (1936) A secondary reaction after anti-cholera inoculation. Lancet, 1, 572
Tomb, J. W. (1926) The prevention and treatment of cholera by essential oils. J. trop.

Med. Hyg. 29, 210
Traube, M. (1894) Einfaches Verfahren Wasser in grossen Mengen keimfrei zu machen.

Z. Hyg. InfektKr. 16, 149
Vogel, W. de (1925) Proces-verbaux des Seances du Comite de l'Office international

d'Hygiene publique, session d'octobre 1925, p. 48. (Quoted by Couvy, 1933)
Wahid, A. A. (1948) A short note on contacts of cholera at Embaba Fever Hospital.

J. roy. Egypt. med. Ass. 31, 487 (Summarized in Trop. Dis. Bull. 45, 998)
Wardener, H. E. de (1946) Cholera epidemic among prisoners of war in Siam. Lancet,

1, 637
Wenderoth, H. (1943) Oberempfindlichskeitreaktionen nach Choleraschutzimpfung.

Dtsch. med. Wschr. 69, 445



162 R. POLLITZER

White, F. N. (1923) The prevalence of epidemic disease and port health organisation and
procedure in the Far East, Geneva (League of Nations publication C.H. 130)

Wiener, E. (1912) Quarantanestudien II. Wien. klin. Wschr. 25, 268
Wiener, E. (1913) Das Quarantanelager in Tor. Wien. klin. Wschr. 26, 501
Wilkinson, P. B. (1943) Cholera in Hong-Kong. Lancet, 2, 169
Woodward, L. K. (1946) Condition simulating appendicitis following cholera vaccine

inoculation. Nav. med. Bull. (Wash.), 46, 1377
World Health Organization (1951) International Sanitary Regulations (World Health

Organization Regulations No. 2) Wld Hlth Org. techn. Rep. Ser. 41
Yajnik, B. S. & Prasad, B. G. (1954) A note on vibrios isolated in Kumbh Fair, Allahabad,

1954. Indian med. Gaz. 89, 341
Young, T. C. M. (1919) The economic value of anti-cholera inoculation. Indian med.

Gaz. 54, 407


