Instructions for conducting an enquiry into cholera in India / (prepared by
the Army Sanitary Commission).

Contributors

Great Britain. Army. Army Sanitary Commission.

Publication/Creation
London : printed by Harrison for H.M.S.0., 1869.

Persistent URL
https://wellcomecollection.org/works/f3b9buf8

License and attribution

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/




22200202925



















2 ORIECT OF THE ENQUIRY.

difficulty, to trace the manifold phenomena of epidemie cholera to
some single cause,—such as epidemic influence, water contagion,
cholera exereta, unhealthy subsoil, cholera germs, and the like;
and to build on single causes, or on hypothetical considerations, not
only epidemic doetrines and pathological systems, but also methods of
treatment and measures for arresting the ravages of the disease, at
the risk of overlooking the real evils to be dealt with, and of inflicting
suffering and loss by the execution of measures not adapted to the
ends they are intended to serve.

No opinion or hypothesis, and no evidence, except such as is
sufficient to prove the existence of uniformly eperating causes of
disease, can ever justify legislative action in public health questions,
or the expenditure of public funds.

The enquiry will probably not be completed when the present
instructions are exhausted. These instructions are directed solely to
ascertain facts, which, when arrived at, may indicate other points
requiring examination. It is hoped that by following rigidly and
experimentally this course of proceeding, the time may arrive when
all the phenomena of cholera may arrange themselves naturally under
some general expression indicating the measures requived for saving
human life, and when the various and apparently contradictory pheno-
mena of the disease may become self-interpreting,

It is not, of course, intended that all Medical or other Officers
should undertake every detail in the following instructions. This
course would be unadvisable, even if it were practicable. Medical
Officers will, no doubt, at once perceive the points in which they can
render efficient aid, and it is scarcely necessary to state that any
Officer who can communieate evena few carefully ohserved facts in his
locality will do more to advance knowledge than if he were to transmit
conclusions or opinions founded on imperfect observations made over
a large area of country.

It is proposed to arrange the enquiry as follows :—

First. To obtain statistics of cholera as accurately as possible.

Those for the troops to be entered in detail by regi-
mental surgeons at every station, whether for British or
native troops.

Those for prisons and other public establishments by
medical officers attached to them.

Those for the civil population by the most efficient
statistical machinery available.

All Principal Medical Officers should be kept informed
as to the statistics of cholera and other epidemic diseases
among the civil population of towns, villages, bazars, &e.,
in order that they may know the movement of epidemic
diseases in their districts, And all facts of this nature are to
be carefully registered by the Principal Medical Officer for
transmission with his reports.

Medical Officers of prisons and of other public estab-
lishments should be kept similarly informed.

Second. It isproposed that facts regarding the movement of cholera
and the sanitary condition of troops and stations where there
are British and native troops shall be given by the Principal
Medieal Officer of the station,

That similar facts regarding prisons and other publie
establishments shall be given by the Medical Officers
attached to them,

That for cities, towns, and villages where enquiries of a
special character are carried out, the sanitary reports should
be drawn up by Officers of Health, or other Medical
Officers selected for the duty, aided by Engineers or other
persons having special knowledge, where necessary.
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We would venture to propose the following statistical points for
registration by the eivil authorities in all parts of India affected by
cholera, where it might be practicable to obtain the information.

In all statistical enquiries végarding cholera and other epidemic
digeases, the dates and localilies of evenis are of primary importfance.

1, The date of any evident inerease of any class of fevers,
stating the nature of the discases, and mortality generally.

2, The date of any evident increase of bowel diseases (diarrhoea
and dysentery), stating the disease and mortality generally.

3, Ehuui::l diarrhea or dysentery break out suddenly, so as to
present evidence of endemie attacks, the facts might be entered,
wherever practicable, more in detail, as follows :—

(a.) Date of first endemic case,

(b.) Daily attacks and deaths. (This would include simply dates

and numbers,)

4, A daily return of cholera attacks and deaths, wherever prac-
ticable.

A most important point in this record is the date of the first
attack of cholera and of the first death. Both should be traced
carefully.

A daily return should be prepared after the date of the first
attack, unless it be impracticable to obtain the information.

1t the disease has appeared among a grnué] of population, an
estimate of the population should be entered on the return.

Where a census has been taken, more numerous and accurate
data would be available ; such as—

The numbers and sexes alive at each age,

The daily number of attacks for each sex and each age.

The daily number of deaths for each sex and each age.

If it be impossible to obtain a daily record of cases and deaths,
the return might be limited to the following points :—

a. Estimated population.

b. Date of first cholera case and of first death.

g. Date of last cholera case and of last death.

d. Total cholera cases and total deaths from cholera between these

dates.

In bazars and native towns, near stations of British troops, special
arrangements might perhaps be practicable for obtaining daily statis-
tical data regarding cholera and diarrhea as accurately as possible,
and also for :rﬂcord%n all endemic outbreaks of fever, diarrheea, or
dysentery among their population.

In these circumscribed populations a special eensus might be
made, and the data proposed above,as to daily attacks and deaths from
cholera for each sex and age might be obtained.

The occurrence of cholera in the nafive population near British
troops should be accurately registered, to admit of comparison with
the eourse of the disease among the troops.

The dates of attack, and the localilies, when transferred to station,
town, or bazar plans, and to maps for the whole country, will afford
information as to the laws of progress of cholera, such as can be ob-
tained in no other way. :

§. III. MereoroLogy,

If meteorological observations are accurately kept, aceording to
the instructions, at stations which have been provided with in;t:ru-
ments, a comparison of the data over a series of years, including
epidemic years, will afford all the required information in this depart-
ment of the subject.

In comparing the meteorological elements of epidemic and non-
epidemic years, for reports, the elements of most importance are—






i QUESTION OF SUSCEPTIBILITY.

5. Do premonitory symptoms prevail among unaffected persons
in localities where each of the three forms oceur ?

6. Are there any agpmuinhle phenomena in the discase, in the
locality, in the habits of the people, or in the nature of the seasons and
atmospheric eonditions, which would obviously account for the existence
of one form rather than another, or for the passage of one form into
another ?

7. Are there any facts to show why u sporadic case of cholera is
not followed by other cases? Or, .

8. Why an endemic outbreak does not become epidemie ¥

wam?f During endemic outbreaks, as well as during epidemies of cholera,

susceptibility. it is usnally observed that of the population exposed apparently to
Fruciscl;.r gimilar conditions, a portion only suffer from the developed
orm of the disease, while the majority usually escape, or suffer from
comparatively trivial symptoms,

It has hence been the custom to divide a population exposed to
the same causes of disease into two classes: ® susceptible,” those who
have suffered ; and “non-susceptible,” those who have escaped. But
it is obvious that such a division affords no explanation of the
occurrence, It merely repeats in other words the obvious fact that
some have suffered while others have escaped.

It is proposed that an attempt should be made towards an ex-
g'ltmntiun of differences in susceptibility by obtaining replies to the
ollowing questions. But any other points calculated to throw light
on the question of susceptibility should be stated.

Injfiuence of s 9. Of persons living in a circumseribed endemie locality, the

— numbers of whom at each age and of each sex have been ascertained by
census, what percentage of each sex and each age living is usually
attacked by cholera ? ;

Influence of 10. Does cholera take place cquul]g in all temperaments, or do
femperament, certain temperaments suffer more than others ¥
Influenco of diet. 11. Is there any observed difference in the percentages of attacks

among persons who live altogether on vegetable diet, as compared
with the percentages among persons who live on mixed diet 1

Influence of health 12, Has the oceurrence of cholern among a population any
end fabit of body.  marked relation to a state of general health or habit of body among
those who suffer which does not exist amongst those who escape?

Tnfluence of race. 13, TIs there any appreciable difference in the liability to attacks,
or in the proportionate mortality from chelera among different races
in India?

;'ﬂ":":; o 14. Are any trades or ocenpations observed to be more conducive

PR to attacks of cholera than others ?

15, Can it be shown by statisties whether mehters émployed in
colleeting and removing excreta during times when cholera prevails
suffer more from cholera, or only to the same extent as others living
in similar localities ?

16. Are occupations involving much fatigue, or, long marches
and the like, more or less conducive to cholera ?

Influcnce of 17. Has the use of spirituous liquors any apparent inﬂul:nc‘e on
inlemperance. susceptibility to cholera,
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B EVIDENCE FROM OBSERVATION OF EPIDEMICS.

relation to personal comunication, or to purely local causes, its relation
to endemic outbreaks in districts where prisons are situated, and to
any general epidemic movement of the disease.

27. By observations made in prisons and prison infirmaries, we
might ascertain whether cholera is ;]recede-‘.l by appreciable r:llangi:s
in the health of prisoners; whether the disease Ere-a.ka out without
visible communication of any kind with affected distriets; the laws of
its development and extension among prison :}pu]aimnm Instances
in which it appeared in different parts of iﬁ: prison, without com-
munication with affected prisoners, should be noted. As also the
number of instanees in which it did not appear after communication
between affected and unaffected prisoners. Care might be taken to
prevent all communication, temporarily, between affected districts or
paris of the prison, and unaffected prisoners, with the view of ascer-
taining whether the disease could be kept out of the prison, or
confined to that part of the prison first affected.

28, It may be necessary to state that, as in all similar enquiries, a
large number of observations of this class are required before con-
clusions can be drawn from them.

20. When cholera takes on the epidemic form it will become
necessary Lo investigate very carefully the relation of movements of
the population to movements of cholera, With this view the following
steps should be taken :—

(a.) A record of all groups of population, cities, villages, and the
like, in the region aﬁ:he epidemie, should be made.

(b.) On this record the luca.lmeﬁ successively attacked from the
first appearance of the epidemic onwards to its termination,
with dates of attack and other particulars, should be entered.

(e.) The localities and dates of unusual outbreaks of other diseases
of the epidemic class, fevers, dinrrheea, dysentery, if there
have been any such, should be recorded.

30, These data are necessary in order to show the exact number

groups of {mpulahm which suffered or escaped within the epidemic
re"“lun and also to show whether cholera was or was not present before
the arrival of persons, pilgrims, and others from affected districts,

31. In deseribing the movements of population between affected
and unaffected districts, the means of communication, whether by
walking, earriage, steamers, boats, railways, together with the rate nf
travelling, should be stated,

32, Where the exact places, dates, and times of arrival can be
ascertained, as in the case of railways, very important facts can be
obtained with little difficulty. -

33. The following data for lines of railway would go far to show
what is really the relation between movement of population and move-
ment of cholera.  Similar data might be obtained for main lines of
highway and steam-boats :—

(a.) Names of stations and times of departure and arrival along

the line of railway.

(b.) If practicable, the names of stations and dates at which
assengers booked at the first affected locality were put
own. The facts might possibly be ascertained from the

railway tickets,



NATURE OF PROOF. o

(c.) Names of stations and dates at which any passengers suffer-
ing from choleraic disease were left.

(d.) Name of station first attacked with cholera, and date of
appearance of cholera there.

(e.) Dates of appearance of cholera in all attacked stations, and
groups of population along the line.

34. It is necessary, perhaps, to suggest a caution in carrying ont Caution necessary
enquiries into the relafion between the movement of population and i conducting these
the movement of epidemic cholera, in order to avoid the disturbing *"7*"
influence of coincidences.

35. There are several known factors to be considered in all similar

enquiries,

(a.) There is the obvious movement of the disease.

(b.) The obvions movement of the population,

{¢.) The fact that cholera appears without apparent or known
movement of the population between affected and unaffected
districts.

(d.) The fact that cholera has appeared in unaffected districts
after arrivals from affected localities; sometimes only in
persons arriving ; sometimes only in residents; sometimes
among arrivals first, and residents afterwards ; sometimes
in residents first, and among arrivals atterwards.

(¢.) The fact that arrivals take place from affected localities in
unaffected localities without any appearance of cholera fol-
lowing on arrival,

36. It would evidently be impossible to ascertain the truth by Cholera appearing
simply assuming that the arrival in unaffected districts of persons from %ﬂ‘mﬂﬂm‘m
affected districts was the eause of cholera appearing in these unaffected ‘.“;::m'.; B ¥
districts. p

37. It would be equally impossible to arrive at truth by noting neatice fuess o
only those instances in which disease followed on the fact of intercourse well as positice
without noting those instances in which intercourse was not followed faets fo be noted,
by spread of disease.

38. In all statistical comparisons on this point, two facts are guuuial dase
indispensable— required.
(a.) An estimate of the number of localities or groups of popula-
tion which had communication with the affected centre,
together with an estimate of their population.
(b)) The number and population of localities in which cholera
appeared after communication, together with the dates of
both events,

39. But the fact to be reasonably shown by other evidence alto- Bur other evidence
gether is that the movement of population was the cause of the move- sltegether required.
ment of cholera in those cases in which dates and localities are well
known, and where there can be no doubt that the date of the appear-
ance of cholera was subsequent to the date of communication with
affected districts.

40, It may be repealed that the arrival of persons from affected Recapitulation o
in unaffected d:':’s:tricta.lind the subsequent uppearls:.mee of cholera there, nature :ﬁm}
or the accidental passage of pilgrims near places or persons subse-
quently attacked with cholera, are nothing more than facts, in regard
to the relations of which with each other, rigid enquiry is to be made,
and the evidence itself must not be an opinion simply ; for, as already
stated, no opinion would warrant the adoption of legislative measures
and the expenditure of public money. The evidence must be sufficient
to satisfy every remnnglﬂ demand.

D
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10 CHOLERA ON THE MAROH.

There is no doubt that this part of the enquiry is beset with
great difficulties, as well as by many sources of error. But at all
events a minute detail of such evidence as it may be possible to
obtain should be given, in the hope that eventually the truth may be
arrived at by improved methods of enquiry,

41. [f there is no satisfactory evidence, except the coincidence ;
or if the alleged fact be exceptional, this should be distinetly stated.

Much important information regarding the movement of cholera
may be obtained by renewed observations on the appearance and
course of the disease in troops on the march.

42, Besides the usual enquiries into the sanitary condition of
eamping grounds, water supplies, &c., it would be useful to record the
following points.

(a.) The state of health of the place from which the troops

started, and date of starting.

Eb.‘i The strength.

¢.) The nature of the country, and length of marches, and dates.
d.}) The number of marches

E"J) The state of health of towns or villages through which troops

wassed, and dates of passing, daily state of weather.

(). Date of appearance of cholera (if any) in the corps,

(g.) Names of places through which troops passed after cholera

appeared, indicating those attacked if any.

(h.) Date of disappearance of cholera,

(i.) Daily cases and deaths to be entered on the register.

Among no class of population in India more than among troops
could accurate enquirics be made into questions regarding the
communication of cholera from man to man, from passing co%-umns
affected with cholera to unaffected villages, and vice versa.

Epidemies of cholera have generally, but not always, travelled in

epidemics an lines of g porth-western direction in India: it has been assumed that the

nrvemtent of
progiiefe i,

movement of population is in this direction, and that the two move-
ments stand to each other in the relation of cause and effect. We
have already suggested a caution on this subject. But there is another
very important element requiring investigation—namely, whether
movements of popuolation towards the north-west are not accompanied
by corresponding movements in other directions ; and if so, whether
c]huicrn does or does not follow the course of movement in these other
directions.

43. In other words, it should be determined by observation
whether, if the movement of population has been oscillatory, the
movement of cholera has been in one direction only; or whether it
has oscillated with the population.

44, Again, as there ean be no epidemic without Eupula.tiun, it is
important to determine whether lines usuaily taken by epidemies of
cholera are or are not the lines of maximum fixed population.

45. Instances should be carefully examined where communi-
cation has existed between affected districts, and loecalities which
have at other times been seats of cholera, without being followed by
outbreaks of cholera in the unaffected districts.

46. In localities which have never suffered from cholera it
should be ascertained whether this immunity has existed, notwith-
standing communication with affected districts.



¥ COMMUMIJARILITY,” AND EPIDEMICS, &C. 11

The next question of importance is to ascertain what is the rela-
tion of communicability, if it exists, to the phenomena of endemic
and epidemic cholera? The following points require careful exami-
nation before an answer to this question can be given.

47. Can it be shown by the conclusive evidence of facts that
endemies and epidemics are made up solely of cases arising from
well-ascertained communication of the disease, either direetly or
indirectly, from gick to healthy persons?

- 48. Are there facts to show ﬁ'ﬂﬂﬁlﬂﬂi‘?lﬂ{ that endemies and
epidemics are due solely to communication of the disease, and to
nothing else ? If so, the facts should be very carefully detailed.

49. Is communicability, if it exists, only one of the elements of
the movement of cholera ?  If so, what is its importance in comparison
with that of other elements ?

50. Are there facts to show that the phenomena of epidemics

are coincident with great general causes, such as the following :—

(2.) General tellurie disturbances affecting great areas of country,
such as flooding of the country, dryness and eracking of the
soil, excess of moisture in E’n subsoil, generally increased
impurity of water-sources, unusual disengagement of malaria,
ang the like. Great droughts and famines.

(b.) A generally disturbed or contaminated state of the atmosphere,
marked by unusual heats, colds, winds, calms, clouds, fogs,
storms, rainfall.

{e.) General vital disturbances affecting animals as well as men,
and probably also affecting vegetable life, such as unusual
prevalence of febrile diseases, diarrheeas, dysenteries, influ-
enzas, and the like. Epizootic diseases, blights in cereal
crops, &e. .

(d.) These phenomena existing not only in the epidemie region,
but in distant parts of the earth (for instance, the epidemic
cholera of 1867 in India co-existed with the great Mauritius
epidemic of intemittent and remittent fever, and with
epidemics of cholera and yellow fever among the West India
Islands and round all the shores of the Gulf of Mexico).

Enquiry should be made to ascertain why endemic or epidemic
attacks of cholera come to an end.

51. If atmospheric conditions are causes of cholera, do the con-
ditions undergo alteration when cholera declines and disappears?

52, If defective sanitary conditions are determining causes of
outbreaks of cholera, why do they cease to act after a time ?

53. If cholera is spread from person to person by contagion or
cholera poison, how does it happen that the agent or poison com-
municated ceases to act after a time ?

These questions require rigid scientific investigation; but light
may be thrown on them by practical enquiries, such as the following :—

54. When cholera is in a district it might be observed to what
extent the disease can be mitigated by better diet and regimen among
troops and prisoners; and it might be further ascertained whether
improvements in these particulars have been extending themselves
among these elasses of population during outbreaks of cholera for the
express purpose of preeaution.
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12 EPECIAL SANITARY ENQIURIES IN DISTRICTS.

55. It might be further ascertained whether, when the arrival of
cholera is anticipated, the past known suseeptibility of a well-marked
endemic district can be diminished by sanitary measures, cleansing,
improved water supply, and the like, to such an extent that it may
escape the disease more or less: and further, whether in other cases
the progress of sanitary improvements has been coincident with
decline of the disease.

56. Questions regarding locality might be further elncidated, as

follows :—

{a.) By observing and recording the effect produced on an epi-
demic or endemic attack among troops or prisoners by
camping out on clean ground, as contrasted with the progress
of cholera in barracks or prisons where this measure has not
been adopted, or only partially adopted.

(b.) By removing small groups of pugulatiun out of bad sanitary
conditions from houses where cholera prevails, into healthy
localities under good sanitary conditions, and by noting
carefully the results to health.

57, After an endemic or epidemic attack of cholera has ceased in
a well-marked locality, it wuucrd be important to examine into the
general health of the people, and to compare it with the state of
health before cholera appeared.

58. An important class of facts might be obtained regardin
outbreaks of cholera on board troop and emigrant ships by the fol-
lowing form of record :—

{a.) Btate of health of port and district from which troops or coolies
have been embarked. Date of last cholera case. Date of
departure of ship.

(b.) Banitary state of ship and passengers at the time of depar-
ture, including questions of ventilation, crowding, quality of
water, food, &ec.

(c.) Whether cholera broke out on the passage, and if so, the
dates, cases, deaths, state of weather, the then sanitary state
of the ship, and other occurrences.

§ V. Bawrrany Exquiries ¥ Seecrar DistricTs anp
Locavnrries.

It is important that a special enquiry should be undertaken, not
necessarily in all places affected with cholera, but in a few well-
marked localities in different districts, including hill stations, with the
view of determining what is the precise influence of bad local condi-
tions on the origin and progress of cholera in India.

This part of the enquiry should be carried out by Principal
Medical Officers for stations of British and Native Troops, and by
Sanitary Inspectors, Officers of Health, or other selected Medical
Officers for cities, towns, villages, bazars, prisons, and pilgrimages.

With this view it would be advisable to select places—

() Where cholera never breaks out,
() Where cholera is endemic,
{¢) Where cholera prevails epidemically,
And to obtain corresponding comparable data for each loeality.

The topographical points specially calling for enquiry are :—

1. The approximate height of the station or locality above the
sea level.
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14 SANITARY CONDITION OF DISTRIOTS.

the general level of the country, or below the level of water surfaces
in rivers, should be carefully noted.

15. The next important point of the enquiry is into the subsoil
drainage of stations, towns, and villages, subject to attacks of cholera,
in comparison with the subsoil drainage of localities hitherto exempt
from cholera.

16. This enquiry involves the depth of the water-line below the
surface in dry anz{ wet weather, at times when cholera is present and
at times when there is no cholera; the slope of the ground in reference
to facilities of outfall for subsoil drainage, the nature of subscil ;
whether the buildings rest directly on rock ; if so, its nature, especially
whether it is porous or impervious to moisture. :

17. It should be stated whether water lies on the surface of station,
town, or village after rains, and if flooding from rains or rivers takes
place; together with the nature of surface drainage works (if any)
provided for carrying away flood and surface water.

18, An enquiry should also be made as to the probable amount
of water carried for consumption into the station, town, or village.

19. It should be stated distinctly whether foul water from
hospitals, houses, baths, kitchens, lavatories, and the like, is drained
away to a distance, or carried away by labour, or allowed to run away
on the surface, until it sinks into the subsoil or evaporates. If there
are surface-drains the fact should be stated ; whether water thrown
into them flows readily away to a distance, or sinks into the subseil
through the bottom of the drain; and whether foul water remains
stagnant in the drains; and whether the drains give rise to nuisance.

The nature of the surface should also be examined, to ascertain :—

20, Whether the surface in and around inhabited buildings in
stations, towns, and villages, is equal and smooth, s0 as to allow of a
free flow of rainfall,

21. All collections of stagnant surface water in tanks, jheels,
holes, ditches, and the like, should be noted, together with their extent,
the condition of the water in them, the uses to which the water is put,
and whether any nuisance arises from such collections of water.

22 The state of cleanliness of the surface of stations, towns,
and villages selected for these enquiries, requires special attention.
The vicinity of each should be examined, to see whether there are
any heaps of foul matter, or whether the people resort to the out-
skirts for the purposes of nature; also the extent to which this source
of nuisance exists: whether it is increased by rains or by close damp
warm weather. If there be nunisance from the practice, the extent
to which it was experienced before or during the outbreak of cholera
should be stated.

23, An important part of the enquiry is into the condition of
courtyards of dwelling-houses ; whether there are accumulations of
foul matter in them, or if the surface is kept elean.

24, The state of cleanliness of streets, lanes, roads, gutters, and
the like, should be reported on.

25. It should be specially stated in what manner the excreta
from barracks, hospitals, and native dwellings, are disposed of.






Tmporience of
differential enguiry.

Evidence from
improvenients.

To be carried oud
in specially selected

focalities.

And at differend

Suljocts of enquiry.

Microscopic
comstanis fo be
obfained,

Eramination of air.

16 SPECIAL LOCAL ENQUIRY.

52. It would be important to ascertain whether newly-constructed
native houses are less liable to attacks of cholera, than old and long-
inhabited houses among the same elass of population.

33. Most important data might be obtained by selecting, say
two stalions, one notoriously subject to cholera, the other always
exempt from cholera; by comparing all the elements presented by
each, and by deseribing the differences.

Another important class of facts of the same kind migit be
obtained by selecting an endemic loecality in which there are houses
or portions always attached, and others always exempt, and comparing
the differences in the two classes of dwellings,

34. A notoriously unhealthy locality might be thoroughly
improved, and the results to lealth carefully given.

§. VL. Seeciar Locan Exquigy.

As already stated, this enquiry is intended to be conducted by
specially appointed observers, now in India,but all medical officers are in-
vited to contribute observations as far as it may be in theirpowerto do so.

The enquiry should be earried out in specially selected localities
where cholera is endemic, or where it breaks out oceasionally.

1t should also be carried out in localities always exempt from
cholera.

The enquiry should be pursued at different seasons in both classes
of localities, and the season and atmospheric conditions should be
stated under which any observations of interest have been made,

The enquiry will inclnde a microscopic examination of air, water,
aoils, articles of food, organs and tissues, vital fluids, ineluding secre-
tions and especially diarrheal and cholera discharges.

The object which should be kept in view in the enquiry is te
obtain what may be ecalled microscopic constants for each selected
locality when cholera is absent, in order that these observations may
be compared with another set of miecroscopic constants obtained
during the prevalence of cholera in the same localities,

The results of all observations, as well as all similarities and
differences in observed results, obtained in localities with and without
the presence of cholera, should be carefully described and accurately
meazured and drawn by eamera.

If the observer has arrived at what he conziders to be a
satisfactory opinion as to the nature of the objects figured and
measured by him, he should state fully the reasons which have led
him to his conclusions.

1. Microscope Eramination of the Exlernal Aftmosphere.

1. Bamples of air should be taken at four or five feet from the
ground (the height to be stated). This class of observations should
be made under different atmospheric conditions, and besides the date
or dates, and hours, between which observations have been made, the fol-
lowing meteorological elements, when obtainable, should be recorded.

Daily barometric height.

» dry bulb temperature.

» wet bulb o

. IMAXimum o

» Minimum e

y»» winds, direction and force.

» calms, &e., and whether wind blows over marshes,
nuisances, and the like,

» Rain,
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18 MIOROS0OPI0 EXAMINATION OF WATER.

1. The general character and depth of the surface soil and subsoil
oceupied by the population.

2. If the surface consists of rock, its nature and general character
should be stated.

3. Arrangements should be made for continuous observations on
the water-level in the subsoil; its depth below the surface, and its
temperature, should be registered at fixed periods when cholera is
present as well as when there is no cholera, The fact of the presence
or absence of cholera at the times of observation should be noted.

4. The upper layer of subsoil-water should be examined chemically
and microscopically at times when cholera is present or absent, and
the results recorded.

5. The temperature of the soil at different depths, as well as at
the surface, should be ascertained and registered at the time observa-
tions are being made on the water-level.

6. The night surface-goil temperature and its relation to fogs
should be noted.

7. Average specimens of soil, or of rock, as the case may be, at
and near the surface should be taken from similar places among the
houses in endemic and exempt localities, and submitted to the follow-
ing examinations.

8 The proportionate amount of air in the interstices of a given
weight of earth or rock should be determined. <

9, The nature and constituents of this air should be carefully
ascertained, especially with reference to the presence of microscopic
organisms, and organic matter, animal or vegetable.

10. The proportion of water held in combination with the soil or
rock should be determined. Also,

11. The amount of water which the soil or rock ean ahsorh.

12. The chemical econstituents of the soil should be examined
particularly as regards the amount of organic matter of animal origin
in relation to the amount of ammonia, nitrites, nitrates, and cthr?fes.

3. Microscopic Examination of Water.

1. This, like other comparative branches of the enquiry, should
include the miecroscopic condition of water used for grin ing and
cooking purposes, in localities subject to cholera, and also in localities
which enjoy an exemption from cholera.

2. In cholera localities, the examination should be made at times
when there is no cholera, and it should be carried on into times when
cholera breaks out among the people. It should be continued during
the whole period of the epidemie, and onwards until it has ceased. Jn
this way a micrescopic picture of the water supply of affected popula-
tions will be obtained.

3. In localities which have hitherto escaped cholera, a sufficient
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number of examinations should be made to enable the microscopic
state of the water to be ascertained.

4, The points requiring notice and record are the following . —

(a.) The source of supply of drinking water, well, tank, river, &c.

(b.) The position and distance of the source, with reference to
dwelling houses, or other causes of impurity.

(c.) The state of the surface and subsoil around the source,
whether both are clean, or whether foul drainage or surface
impurities are likely to find their way into the water.

(d) Whether the people wash clothes, or wash or bathe themselves
in the water, or near the mouth of the well.

(e.) The depth of the water level in the well, below the surface of
the ground.

( £.) The sensible physical qualities of the water as to colour, taste,
smell, and the like, and whether the water is alealine or

‘nentral.

5. Microscopic examinations should be made not only of speci-
mens drawn from the sources of supply, but of samples of water taken
from vessels in which it is kept for use by the people, or by troops.

Microscopie examinations of water should include the following

ents :—

(e.) An account, illustrated with camera drawings and micrometric
measurements, of all organic and inorganic bodies found in
the water.

(b) A comparative determination of the amount of microscopic
organic and inorganic bodies in a given volume of water.

This determination should be made on some general prin-
ciple,such as the following, which has been used in this country.

Half a gallon of water should be allowed to remain at rest
in a serupulously clean glass vessel, excluded from light and
air, for a few hours, and the sediment examined under the
microscope.

(c.) If the quantity of sediment be very small, the lower portion
of the water should be transferred into a clean comical glass
vessel, and excluded from light and air for such time as may
allow of the subsidence of deposit into the narrow portion
of the vessel. The deposit should then he ExaminﬂlF.

(d.) Precaution should be taken that no development of organic
hhndiea takes place in the water while being treated in
this way.

(e.) After a few trials a rough estimate may be formed as
to the number or proportion of microscopic bodies found
in the quantity of water submitted to examination.

6. An account should be given of the larger non-microscopic
forms of vegetable and animal life, if any, existing in the water
source.

7. If the observer has arrived at an opinion as to the nature
of the organic bodies discovered by the microscope, he should state
it, (and give his reasons for arriving at his opinion, unless the
objects are already well known).

8. It would be important to make microscopic observations
on water drawn from marshes near districts attacked by cholera.

Waler from waler
vessels fo be ex-
amined,

Points for

ExamiRalion,
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4. Microscopic Examination of Articles of Food.

1. This examination should inelude articles consumed by troops,
and also articles of ordinary consumption among the civil population,

2, Like other branches of the enquiry it should be earried out both
in localities where cholera is of frequent occurrence, and in localities
not subject to outbreaks of cholera.

3. In cholera localities it should be followed up when cholera is
present, and when cholera is absent.

Beints for enquiry 4, The following would probably be a convenient mode of con-
ducting the enquiry :—

{(#.) To make a list of the alimentary substances made use of
by troops and by eivil population.

(b.) To examine these as to their apparent sensible gualities,
goodness, inferiority, badness.

(c.) Then to examine them under the microscope, to hecome
familiar with their normal characteristics when of good
quality, with the view of ready detection of any departure
from this condition.

(d.) To deseribe the microscopic changes observed, new bodies
discovered, fungi and the like; noting any increase or
decrease in amount when cholera is present or absent.

(e.) Any peculiarities ohserved, or any microscopic plants or
animals in any articles of food should be measured, de-
seribed, and drawn by the camera,

5. The dates of all examinations of this kind should be carefully
kept, to be collated, with the dates of appearance or disappearance of
cholera, or other epidemic diseases.

Lhigeases of Planss, 6. Careful enguiry should be made as to diseases occurring among
plants, especially among cereals and other plants used as food, durin
the presence of, or preceding, an outbreak of cholera. Samples ahuuls
be microscopically examined, and the resulis stated.

5. Microscopie Enquiry inlo the Pathology of Cholera.

Tissues Lo be 1. This branch of enquiry should include a eareful examination of

P, organs and tissnes of persons who have died of cholera in comparizon
with the healthy condition of the same organs and tissues in persons
who have died by accident or by diseases not of the epidemie class,

2, These examinations might be made in localities where cholera
has not hitherto appeared, and also in localities where cholera breaks
out, and in such localities examinations should be made both during
the presence and absence of cholera; the dates being recorded.

Differences obuerved 3. The ohject is to ascertain whether the microscope ean detect

2 be described. differences, and, if so, what differences in organs and tissues of persons
who have died of cholera, or whether the presence of an epidemic in
a given locality produces any change in organs and tissues appreciable
to the microscope in persons who have not died of cholera, or who
have died of non-epidemic diseases in districts where cholera was
prevalent at the time.

4. All observed differences, and all bodies foreign to the natural
state of organs and tissues, fungi, animalcules, and the like, should be
carefully deseribed, measured and drawn, by the camera. '
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5. Care should be exercised in diseriminating between organisms Caufion.
which were present during life, and those which were manifestly
developed after death,

6. Another very important branch of the pntholumcal enquiry is Ezamination of
the microscopic characters of fluids in persons living in cholera localities, fuids and excre-
and in persons suffering from cholera, as compared with the characters "
of the same fluids in persons living in localities where there is no
cholera at the time, or where cholera never appears.

7. The most important points of comparison will be afforded by
the blood, the urine, and intestinal seeretions.

8, The general physical characters of all fluids submitted to
examination should be carefully deseribed, with the view of determining
whether they have special physical characters, and of examining into
the real cause of any peculiarities they may present.

9. The observer should make himself acquainted with the normal
healthy microscopic appearances presented by these fluids in non-
cholera distriets, and in cholera distriets when there is no cholera

resent, and he will then be in a position to detect with ease any
gepnrture from normal appearances when cholera prevails.

10. Bpecial attention should be direeted to the diarrheeal and Characters of
choleraic discharges of cholera patients, and also to the diarrheea] “bferaic discharges,
discharges of patients not suffering from developed cholera.

11. The object of this enquiry is to ascertain whether, when Objects of enguiry.
cholera is present in a distriet, any organisms, animal or vegetable, can
be detected by the microscope in the discharges, other than those
organisms (if any) which may have been found in the secretions of
rsons living in districts never attacked by cholera, or in districts
iable to, but not at the time attacked.

12. It is most important, in the event of any such organisms being Constancy of results
discovered, to examine the discharges in a sufficient number of cases, fo be asceriained.
and frequently in the same case, to show whether their appearance is
constant, or only exceptional and accidental.

12. Care should be taken to examine the discharges micro- Caution.
scopically at different periods of the disease, and immediately they are
passed, and also the microscopic characters of articles of nutriment
used by the patient, to guard against error from the forejgn introdue-
tion of microscopic bodies, or their development in the secretion either
before or after it has left the system.

14. Discharges should also be examined microscopically in various ‘Bﬁ"m of putre-
stages of putrefaction, and the results deseribed and drawn. ;

15. For purposes of comparison similar microscopic examinations Healthy ”S.-,:q fo
should be made of healthy excreta of native population in various *¢ “"Par
stages of decomposition,

16. If any microscopic organisms are detected, of which it can be Organisms fo be
said that they are peculiar to, and constantly present, either in "'E‘HE‘M“'F“"“
diarrhea or cholera cases, they should be compared with any micro- )
seopic organisms discovered in the atmosphere, in water, or in articles
of food and drink, and their similarities or differences deseribed.

G
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22 ; ENQUIRY INTQ THE CATUSE OF CHOLERA.

17. Attempts might also be made at eultivating any fungoid
bodies discovered, with the view of employing the product in ex-
periments on animals,

18, Experiments of this class are necessary steps in solving a very
important question—viz, whether these minute organisms are specifie
causes of disease, or whether their funetion is simply to convert noxious
dead organic matter into innocuous living forms.

19, Al mi:rrascqpic organisms or other bodies discovered in

discharges by the microscope should he deseribed, measured, and
drawn by camera.

6. Microscopic and Physiological Enquiry as fo the Cause of Cholera.

1. The next step in the enquiry is to ascertain what is the precise
nature of cholera poison, if such there be; and the ageney through
which it is conveyed from affected to unaffected persons and distriets.

2. The nature of this poison can, perhaps, be best ascertained by
enquiries conducted in hospitals set apart exclusively for the treat-
ment of cholera eases, and tlhe hospitals selected should be in open
healthy sitnations, at some distance from affected localities,

3. This poison, if such there be, must exist in matters proceeding
from the patient; in his expired air, cutaneous exhalation, matters
gjected from the stomach, the urine, or intestinal flux; and it is in
these that the cholera poison must be sought for if it exists. '

4. The main dependence for discovering the poison must be placed
on the microseope ; but the result of microscopic observations would be
inconclusive, unless there were some means of proving that mieroscopie
objects discovered actually reproduced the phenomena of cholera.
Physiological observation and experiment must, therefore, accompany
MICTOSCOPIE eIquIry.

5. Microscopic investigations should be comparative—i.e., they
should show that objeets discovered in the excretions of persons
suffering from cholera do not exist in the excreta of healthy persons,
or in those of persons suffering from other diseases. Again, the
excretions of patients suffering Igrnm various classes of diarrheea and
from dysentery should be examined in order to ascertain whether
any objects which may be discovered in them are similar to, or differ
from, those discovered in the excretions of cholera patients.

fi. The eondensed moisture of the breath of cholera patients shounld
be compared microscopically with the same object obtained from
healthy persons, and with the same object obtained from persons
suffering from diarrhoea,

7. The microscopic characters presented by condensed cutaneous
transpiration in each class of persons should alzso be examined.

8, These examinations should be repeated a number of times in
the same ecase, and also in a sufficient number of enses to ascertain
whether the facts observed are constant; and if they are not, this
should be distinetly stated.

It must be repeated that in this part of the enquiry two things
are absolutely necessary for practical purposes,

{a.) That the facts should be ascertained.

(b) That the constancy or otherwise of the facts should be

determined
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19. In another similar set of experiments, emanations proceeding
from clothes or linen saturated with fresh cholera evacoations of two
kinds (vomiting and purging) might be tried,

20. And a similar set with saturated clothes in a dry state.

21. The experiments with excreta and clothes could be best made
in a room at a distance from the cholera hospital. The room should be
licht, and of fair dimensions, and withont sanitary defects, which
might vitiate the results.

22, In this class of Ex];luriments some simple method eould easily
be adopted to ensure that the animals made use of are exposed only
to matters diffused in the air. Such, for example, as confining them
in the upper part of a bhox communicating with the lower part, in
which is placed the material to be experimented with.

23. Animals might be made to drink water or to use articles of
ordinary food econtaining various amounts of cholera excreta.

4. Another distinet elass of experiments should be performed
by giving small quantities of fresh cholera dejections by the mouth or
rectum,

25. Also by injecting larger quantities in the subcutaneous tissue.

: 26. In these trials fresh and decomposing exereta should both be
used.

27. And for the sake of comparison, cholera exereta disinfected
with carbolic acid should be employed in other instances.

28, Animals might be made to drink moisture condensed from
the air in the vicinity of sick, or drawn over cholera excreta.

2. But in conducting these experiments for practical ends, it
should be kept in mind that there are two objects in view—first, to
ascertain whether there iz a specific cholera poison; second, to
aseertain whether it is capable of producing choleraic symptoms in
minute quantities, such as may be supposed to pass from person to
person in ordinary human intercourse; and also to determine the
probable channel of entrance of these minute guantities inte the
system.

30. Care should be taken that the excreta used in these experi-
ments are not those of patients who have taken active medicines.

31, Should distinet specific effects be produced on animals, the
following data should be recorded : —

The dates.

Temperature and moisture of air.

The period after passing the excreta when the experiments were
made, and condition of the exereta when used.

The number and species of animals submitted to experiment.

The number exhibiting specific symptoms.

A detail of the symptoms in each case.

The period after exposure when the symptoms showed themselves.

The duration of the symptoms.

The termination by death or recovery.

Some account of post-mortem appearances.

An account of any special microscopic objects discovered in the
excreta or intestinal canal.
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32. Care must be taken that the animals are not exposed to injury Animals not fo b
or to production of disease simply by the methods or manipulations injured by processes.

employed, which would vitiate the results,

33, Healthy animals mi%ht be confined in the same place with
animals which have been subjected to these experiments, and the
results noted.

34, Any results from experiments on animals will be incomplete

patients, and at times when cholera is absent.

Ezperiments with

non-chalerais
treh

unless repeated with diarrheeal exereta not proceeding from cholera -

s,

senderic excrela.

85. For the sake of comparison similar experiments should be iﬂ*ﬁwﬂ# weith

made with dysenteric excreta.

36. Experiments to determine the vehicle of cholera poison, if such Fehicle of the
there be, may be made by examining the air in the immediate vicinity ol poison.

of the sick, by condensing the moisture, and submitting the result
to microscopic examination in the manner elsewhere stated.

37. This examination should be made, together with a corre-
sponding examination of the outer air at a distance from the cholera
hospital, and the results should be compared.

38. A similar set of experiments should be performed with
moisture condensed from air taken from a vessel containing cholera
excreta, The object of this is to ascertain whether any special organized
bodies which may have been discovered in cholera excreta can be
carried into the air, and afterwards deposited.

39. Similar experiments should be made by wetting articles of ordi-
nary clothing in cholera excreta containing special microscopic objects,
allowing them to dry, and then agitating them in an enclosed body of
air, so that any dust from them may be condensed, and submitted to
the microscope., The results should be carefully described and
figured,

40. As already stated, condensed matters so obtained, found to
contain m:lppreciahle organisms or not, might be used in experiments
on animals.

41. Another class of facts, either positive or negative, might be
obtained by examining objects found in the condensed breath,
cutaneous exhalations, or exereta of persons who have been in close
communication with cholera cases in hospitals, or who have lived in
cholera localities. In this class of experiments the persons who have
been so exposed should be removed from the hospital or locality
before the microscopic examination is completed.

§. VII. Commicarn Exquiries.

1. These enquiries should be carried out at selected stations
exempt from cholera, as well as at one or two stations where cholera
is endemic. They should be undertaken during periods of health, and
at epidemie seasons,

2. They should include enquiries as to the constituents of the
atmosphere, with special reference to estimating the amount of

urgnnmi;: matter in air taken four or five feet from the surface of the
gm -
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