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To the Right Hon. the President of the General Board of
Health.

SIR, London, July 14th, 1855.

Soon after your having constituted a Medical
Council to advise the Board of Health on matters relative
to the then prevailing epidemic of cholera, this Council
thought it convenient for the dEE%ﬂtch of business that
subjects referred to them should be distributed among
certain committees of their number ; and on this plan we,
the undersigned, were requested to become a committee
for the scientific purposes of the Council.

Two special duties accordingly devolved on us: first,
to suggest the institution of particular scientific inquiries.
‘which we thought likely, by bettering medical knowledge
of the disease, to strengthen the public resources for its
prevention and cure; secondly, to review, as laid before
us, the various fruits of this investigation, and to submit
to you our judgment of its results.

While proceeding to report to you on our fulfilment of
this task, we beg to acknowledge very gratefully the kind-
ness and confidence with which you have honoured us, in
instituting all the inquiries we ventured to suggest, and in

procuring from other departments of Government what--

ever assistance could conduce to our success.

At the same time, we ask indulgence for much that is-:

unavoidably imperfect in our work. To do such things
fitly, all needful organization must be prior to the emer-
gency ; it would be vain to expect that observations begun
In the crisis of an epidemic should have that completeness
Which science requires, and which only deliberate prepa-
ration can ensure. We need hardly remind you that the
ré-constitution of the General Board, under which you

ame its President, was effected only on the 12th of
last August ; that the first meeting of the Medical Council
was only on the 6th of September; and that we were ap-
pointed a committee two tﬂys later—already in the tenth
Week of a pestilence which some days previously had
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Diarrhcea, however, although it had declined, never
ceased ; no day in the six first months of the year was
without a death, and on some days as many as 8, 10, and
12 deaths by this form of disease were recorded ; but it
exhibited no disposition to increase. Yet, warned by the
course of the former outhreaks, fears were entertained of
the more formidable secondary wvisitation; which were
unfortunately justified by the event, for in the eleven
days after July 4th, ten persons died of cholera; on the
16th, four died of the disease; and the deaths ran u
towards the end of the month until 53, 41, and 44 die
on the last three days; on August lst, 72 persons died
of cholera; which continually spreading and multiplying
n its course, the deaths on the last day of August were
211. The deaths in July had been 371 by diarrhcea,
308 by cholera; in the month of August the deaths
by diarrhecea amounted to 1,022, by cholera to 3,513.
No abatement was observed, but the epidemic raged
more violently, and the deaths by cholera alone on the
1st of September were 389 ; on the 2nd, 459 ; on the 3rd,
329; or 1,177 in the three days, beside 126 deaths by
diarrhcea.  The eruption had now reached its culmi-
nating point ; but it subsided slowly, for 4,371 lives were
destroyed by cholera and diarrheea in the first fourteen
days of September, while in the month the deaths by
cholera were 6,084, by diarrheea §90. The epidemic
declined rapidly in October, and the deaths fell from 70
by cholera on the 1st day, to 3 on the 30th day, making
823 in the aggregate, besides 426 by diarrheea. In
November the deaths by cholera were 52 in December 5,
namely, one on the 2nd day, one on the 5th, one on the
6th, and two on the 22nd day. 'T'he deaths by diarrhcea
in the two months were 175 and 113. The plague was
stayed, but it had destroyed in one or other of its forms
seventeen thousand people. Such is a rapid sketch of this
remarkable epidemic, which can be traced in the annexed
Tables, through its fatal course, day by da% from July 1st,
1853, to the end of the year 1854.  (iSee Table I., Second
Series. )

(ii.) Estimated Number of Attacks.

The deaths by the disease were all registered ; and the
names, ages, occupations, death-dates, and death-places
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its victims are all recorded in the books of the General
Register Office. The list of the killed is therefore com-
plete ; but what was the number of the wounded ? What
number of the people was attacked I(]ly cholera, and what
number suffered and recovered from diarrhcea? No com-

lete return of the cases exists; but the forms of return
FA. and B.) which were issued by the Bourd of Health, and
filled up in a manner so creditable to the medical practi-
tioners of London, enable us to form an estimate, which
cannot differ much from the actual facts.

Thus, the medical returns show that of 3,188 recorded
cases of cholera, 1,467, or 46 per cent., terminated fatally
so it may be inferred from this proportion that, as 11,661

ersons died, about 25,000 were attacked by cholera.

he mortality of the cases in the hospitals was 51 per
cent. ({%%%) ; the mortality of cases that were treated at
home was 42 per cent. ({7%%) ; and some deviation further
still from the average may have actually occurred in the
whole population, but the estimate is true within certain
limits. Again, 5,271 cases of diarrhcea were recorded in
detail, distinguishing the ages, and 87 were fatal, or the
mortality among persons actually attacked by diarrheea
was at the rate of ‘0165, about 165 per cent. And
17,351 cases, 109 deaths by diarrheea (-00628) may be
noted, if we count the additional cases that are returned
in numbers without being separately entered. The deaths
in London from diarrheea were 6,258, so it is evident that
only a small proportion of these fatal cases—occurrin
chiefly in children and old eople—attracted the attention
of the medical observers. %ut we are already justified in
inferring that, as 6,258 died, some hundreds of thousands //
of the population were attacked by the disease.

The medical returns show the power of recovery
from an attack of cholera at different ages ; so that 35
deaths at the age 15 to 25 im ly that 100 persons of the
age have been attacked; at the age 45 to 55, 50 deaths
imply 100 attacks; at the advanced age, 75 to 85, 71
deaths by cholera mply 100 attacks. So it is with
diarrheea.  And if the proportional numbers of deaths to
cases n the medical returns are applied to the total deaths
that were registered at the corresponding ages, the result
gives the number that were attacked at all ages by cholera
a8 24,917 persons; by diarrheea of some severity as
329,778 ; by diarrheea of so slight a nature as to be only
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rection has been made for the deaths from cholera in the
workhouses, which in certain districts were used as cholera
hnapitﬂ.ls. (See Second Series, Tables IIL., IV., VL.;
Third Series, Table I.)

The districts, arranged in the order of the rate of mor-
tality from cholera, display a regular series of numbers
expressive of that rate, ranging from 6, 10, and 11 at one
extreme, to 142, 165, and 179 at the other extreme; so
each myriad of the people in the different localities of this

at city suffered differently, and the observations present
s with these enormous disparities in the sufferings of the
thirty-six large congregated masses. The range in the
rate of mortality by diarrhcea is much less considerable
.t extends from 11, 12, 17, in some districts, to 39, 53, and
54, in a myriad inhabitants, in other districts.

(iv.) Influence of Density of Population.

The population of London stands on 78,029 acres of
ground, so that in 1851 there were on an average 30 per-
sons to an acre. In Lewisham there were 2 persons, in
Wandsworth 4, and in Hampstead 5 persons to an acre;
the mortality to 10,000 from cholera in these districts was
at the rate of 22, 85, and 12 in 1853-4; and 30, 100, and
8 in 1849 in these open districts. In the three densest
districts there were 246, 256, and 290 persons to an acre;
the mortality from cholera was at the rate of 10 in
St. Luke, of 22 in the Strand, and of 23 in the East
London City district, in 1853—43; of 34, 35, and 45 in the
came distriots in 1849. The mean mortality by cholera is,
in the two epidemics, at the rate of 43 in the three most
open districts, 28 in the three most dense districts.

Again, in the nine districts of Lewisham, Wandsworth,
Hampstead, Camberwell, Hackney, Kensington, Poplar,
Greenwich, and Rotherhithe, the mean density of the
population ranges from 2 to 21 persons on an acre; the
mean mortality in the two epidemics was at the rate of
65 by cholera, by diarrheea 22, in 10,000.

And in the nine densest districts, Whitechapel, St. George
in the East, the West London City, St. Giles, St. James,
Holborn, St. Luke, the Strand, and the East London City,
where there were on an average from 196 to 290 persons
on an acre, the mean mortality in the two epidemics was,
by cholera 41, by diarrheea 19, in 10,000.
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The mortality by the two forms of disease was 85 in the
nine open to 58 in the nine dense districts. _

The mean mortality by cholera and diarrheea, in the 18
most open districts (40 in 10,000), is nearly the same as
(42 in 10,000) the mortality in the 18 most dense districts.

If the 135 sub-districts are arranged in the order of
their density, the result is similar_; the f'a_tali_ty of the
epidemic heing highest, however, in the districts of an

intermediate degree of density. Thé cholera matter was
evidently diffused over every sub-district of London, but
it does not appear that the great differences in the density
of the habitations of the people exercised any decisive in-
fluence on the intensity of its operation, appreciable, at least,
by this method of investigation. Its effect was, perhaps,
masked by other more potent agencies. This is the more
remarkable as the fatality of large classes of disease has

been found to increase in a given ratio to the density of

like some such cases, communicated by the breath from
person to person. (See Third Series, Tables L., IL, TIE: ¥

the population ; and it may be inferred that cholera js 1101%,

(v.) Influence of Elevation.

The population of London is distributed over the low
ground on both sides of the Thames, and over a great
number of elevations and depressions, which ascend from
the south bank of the river up to Blackheath and Nor-
wood, and from the north bank up to Highgate and to
Hampstead. The four lowest districts, Newington, Ro-
therhithe, St. George Southwark, and Bermmldsey, are on
or below the level of the Thames at lligh water ; the
mortality by cholera to 10,000 in these distriets was at the
rate of 112, 165, 121, and 179 in the last, and 144, 205,
164, and 161 in the previous epidemic.

Hampstead, Islington, Marylebone, and St. Pancras are
at ayerage elevations of 350, 94, 87, and 73 feet above the
Thames, and the mortality by cholera in these highest
districts was at the rate of 12, 11, 17, and 10 in the last,
of 8, 22, 17, and 22, to 10,000, in the former epidemic.

Lhe mean mortality by cholera to 10,000 in the two
epidemics was at the rate of 156 in the four lowest dis-
tricts, 15 in the four highest districts. The mortality by
eholera and diarrheea to a myriad of population was 189
on the low districts, 34 on the high districts,
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If the thirty-six pisTricTs of London are arranged in the
order of their elevation above the high-water mark of the
Thames, the mortality by cholera is found not to be
invariably in each district inversely as the elevation ; but
by taking groups of districts together in the two epidemics,
a nearly regular series is obtained: thus, the mean mor-
tality by cholera was, to every myriad, 156 in the districts
on or below the level of the hi§h-water mark, 91 in the
districts of 3 and under 20 feet of elevation, 44 in the dis-
tricts at 20—40 feet, 36 in the districts at 40—60 feet,
23 at 60—80 feet, 17 at 80—100 feet, and 10 at 350
feet of elevation. (See Third Series, Table 1.)

The mortality by diarrhcea was at the rate of 33 on the
lowest ground, 26 on the second terrace, 19 on the third
terrace, 18 on each of the three higher terraces (20—100
feet), and 10 on the highest terrace. Thus, the mortality
by diarrheea varies less than the mortality by cholera at
different elevations. Upon the two highest terraces the
diarrheea is as fatal as the cholera ; upon the lowest ground
the cholera is four times as fatal as the diarrheea.

The relation between the elevation of the dwelling-
ground and the intensity of the epidemic is seen in the
annexed Tables of the Third Series.

(Table IV.) Of the 135 sup-pistricts, arranged in re-
gular order from the highest to the lowest in London ;

(Table V.) Of these sub-districts grouped together n
fourteen terraces ;

(Table VL) And of the same sub-districts grouped in
six terraces of elevation. The form is the same as the
corresponding Tables in the Registrar-General’s weekly
tables; but the mortality is deduced from the deaths by
cholera and by diarrhcea in the 18 months, July 1st, 1853,
to the end of 1854 ; and certain corrections are made for
the increase of population and for the disturbance that the
deaths in hospitals and workhouses occasioned. The
results in the Table V. and Table VI. present a near
approximation to the true rates of mortality in the 135
sub-districts ; and though differing in details, are of the
same character as the results that have been deduced above
by grouping the 36 districts. (Table I.)

The mortality from cholera (18534 —4) was at the rate
of 13 to a myriad in the highest, 137 to a myriad in the
lowest sub-districts (Table V.); the mortality m the
same sub-districts from diarrhcea was 21 in the highest,
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34 in the lowest ; and it will be recollected that one death
from cholera represents about fwo (2:2) cases of cholera,
while one death from diarrheea represents about sioty cases
of diarrhcea of some severity ; consequently the cases of
diarrheea and cholera together must at these rates have
been about 1,288 to a myriad in the higher regions, and
1,741 in the lower regions of London. But if it be assumed,
as 1s not impossible, that the cases of diarrheea and cholera
were less fatal on the elevated sub-districts than the cases
on the low grounds, then the proportion of persons attacked
in the respective regions would differ much less consider-
ably: for, if 1 in 35 cases of diarrhcea was fatal in the
lower regions, and 1 in 70 was fatal in the higher regions,
the proportional number of persons that were attacked by
diarrhcea or cholera in each must have been about 1,490
in a myriad of the population; and taking intermediate
proportions, a similar result is obtained for the regions at
intermediate elevations.

The distribution of choleraic attacks (though in widely
different degrees of frequency, and perhaps also of severity)
throughout the whole metropolitan area, seems to establish
that the cholera-leaven, be it what it may, was scarcely
less diffused in the districts that suffered the lowest mop-
tality, than it was in the districts where the disease was
tenfold more fatal.

But while the presence of this leaven seems to have
been universal throughout the districts of the metropolis,
the consequences excited by its presence have greatly
varied in different localities: and independently of any
hypothesis, it may now be stated as the experience of two
epidemics in London, that such local varieties of effect,
grouped into masses for comparison, have been more
nearly inverse to the elevation of soil in the affected
districts than Smpnrtinnute to any other general influence
that we could measure.* Thus, approaching London

* The following formula is from the Report to the Registrar-General on the Cholera
of 1848-9, p. Ixiii, :—Let e be any elevation within the observed limits, 0 to 350 feet ;
¢ be the rate of mortality from cholera at that elevation ; also let ¢ be any higher eleva-
tion, and ¢’ the mortality at that higher elevation. Then, if the mortality from cholera
1s nversely as the elevation, we shall have the proportion,—

’
(L)e:e::¢':e=2 ¢
y e
By adding a constant element, @, the velocity at which the mortality increases can
be retarded to any extent, The equation then assumes the form,—

ﬂi r
[y e L et =¢aor(8)d =T % .
£ 4+ ¢ + a,

ok
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ot which 590 terminate in the second day, 162 in recovery,
428 in death ; and so on to the 34th day as may be seen
in the Table. The same construction shows that the
average chance of recovery increases every hour, every
day, from the commencement of the attack, at first rapidly,
and then slowly : so that while it is only 1,856 to 1,744 1n
favour of recovery at the onset, it is 1,744 to 1,010 in
favour of recovery if the patient survive twenty-four hours ;
the patient alive at the end of the second day, though still
ill, has the chances of 1,612 to 582 (almost three to one)
in fayour of his ultimate recovery ; at the end of ten days
his chance of recovery is 636 to 109 or six toone: so that
to gain time, is one great aim in the treatment of this
disease, which destroys, in the first twenty-four hours after
the manifest characteristic symptoms, one in every five that
it attacks.

The probability that a patient suffering from an attack
of average severity will die or recover in the attack is
shown in Table XI. of the Third Series. In the doctrine
of probabilities, certainty, it will be recollected, is expressed
by unity (1), and the various degrees of pmbabiEty are
expressed by fractions, so that if an event can onl y termi-
nate in one of two ways, the sum of the two fractions that
measure the respective probabilities is 1+0; as by hypo-
thesis the case must certainly terminate in one of the two
ways. Thus, by the Table, the probability that a cholera
patient will die of the attack at first is nearly %8 or *48 ;
at the end of two days the probability is reduced to 27,
at the end of the seventh day to 16, at the end of nine-
teen days to “07. The probability of ultimate recovery in-
creases as the probability of dying decreases, and is af the
corresponding dates *52, and +73, and *84, and -93.

The Table IX. (Third Series ) shows at a glance the pro-
bability that a patient suffering from an attack of average
severity will recover on, before, or after any day of the
disease ; and will serve, therefore, either to guide an in.
surance office in insuring the life of a patient or to direct
the physician in determining the effects of various systems
of treatment. We shall not pursue this branch of the
mquiry further into details, which can only be made clear
by the aid of mathematical symbols. But we may here
remarlk, as the same method is applicable to all diseases,
g:}ﬂ; Ff:t_ltlcmc 1s a science of c{)}'nhﬂl:ri]itir:..nz, having observa-
3 th(-" its basis ; and depending, therefore, for its success

¢ application of the same methods of analysis as are












=













: ; . : . ¥ u W
3 - 1 g 1
: = 1
' . . b







i i 2 M 2







33

that in 1854, when the summer temperature began later
than in 1849, and quite abruptly rose to its maximum, so
too the curve of mortality in that epidemic was peculiar,—
seeming to imitate the summer temperature in its deferred
commencement and sudden rise. ,

The less range of London temperature is a most impor-
tant fact. It belongs not so much to our lesser heat by
day as to our greater heat by night ; it means that London,
though in the daytime somewhat less sunned than the
outlying districts, sustains by night a considerable excess
of temperature, with that more continuous activity of
chemical decomposition which such an excessimplies ; and

this influence is the more important, as it is predominantly

felt in those low alluvial districts, where the material Top
ecomposition 1s most rife.

Of Jﬂg, mist, and laze, in their mere hygrometrical re-

lations, we know nothing to affect life ; but it is requisite to
remember that when these hang over districts of London—
condensed in their ascent from the *simmering ” river and
filth-sodden soil—they represent not mere clouds of aqueous
vapour, but, too probably, other praducts of terrestrial ex-
halation, delayed in their transit to space and withheld
from the diffusion they had cmnmence:f.

The great predominance of culm was doubtless of bane-
ful effect. It is a familiar matter, not only for households
but for countries, that free ventilation is an indispensable
condition of health. ~ As individuals suffer their temporary
mnconvenience, when detained in unventilated rooms, and
grow poisoned and cachectic if such be their habit of life ;
80, In recesses of the earth’s surface, where, amid great
mountain-chains, the ponded air lies unruffled by {rec
hirls of wind, whole COMTRIHES abort T the Sognent,
atmosphere, and beget a cretin, goitrous population. In
respect of local impurities and the mischief they may
engender, no miasm can survive an adequate commix-
ture with air; and in relation to the severity of epidemic
disease, it is impossible to doubt that the more or less

vehemence of aerial circulation is a variant of the utmost
Importance.

31';;:3 };ﬁiﬁ& Eults of Mr, Glaisher’s inquiry, two facts

: I, that the year 1854, and other years when cholera

as prevailed, have had their marked meteorological cha-

racters, the general tendency of which has been to rener
C
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We cannot pass this very interesting part of our subject
without expressing our regret that researches of so much
importance could not have been commenced at an earlier
date, and been made more comprehensive in their scope.
Many reasons will appear in the course of our report, to
'ustigr us in saying that a very complete a_nfi exact mquiry
into the chemistry of organic decumpqmtlm} during the
epidemic prevalence of cholera—especially into the suc-
cessive transformations of animal refuse at such times—
might furnish all-important information as to the charac-
teristic poison of the disease. It was with this belief that
we suggested the necesssity of submitting sewer miasm to
examination ; but from circumstances, quite beyond con-
trol, this part of the inquiry could not be undertaken till
the time had passed for finding in it the solution we
desired.

3. VALUABLE INFORMATION relative to local atmospheres
has been gathered from other sources than direct chemical
analysis. Nipe sanitary inspectors were employed to visit
all the localities most severely affected with cholera ; and
Dr. John Sutherland, late Superintending Inspector of the
Board, has compiled from their statements an account.
Which is already before Parliament.*

From Dr. Sutherland we learn that  all the inspectors
agree in stating, as the result of their experience, that in
those districts where cholera had become localised they
found it connected with obvious removable causes”—these
causes, so far as relates to the present subject, being such
as affect the purity of the air, by loading it with the
miasms of decomposing organic matter ; that in consider-
able parts of the metropolis * there are large masses of
population dependent for their drainage on open ditches,
tidal ditches, old badly-constructed sewers, ang still worse
house-drains,—the result of the whole being that the exereta
of a large part of the metropolis are not conveyed away,
but, are left to putrefy and rot in the open air, in cesspools
under houses, or in’ large underground sewers, always
generating foul gases, which are poured out into the streets
or mfo the houses while in the more open districts the
exhalations from the ditches keep the atmosphere in a con-

* Letter of the President of the Gen
Lieneral Board of Health to the Right Honourable
15count Palmerston, accompanying a Report from Dr, Euthcrlan‘%:l on epidemic

(1 i T
ik d!’ilg:_ﬂh‘;’aggﬁ;g?hi n 1854 ; presented to both Houses of Parliament by com-

—
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- In regard of the mineral Impregnatinnsishuwn in_the
above analyses, two features deserve pa}'tmulm: notice ;
first, in all the specimens, that large quantity of lime-salts
to which London water owes its costly and inconvenient
property of hardness ;_secm}dly, in the two waters (IV.
and V.) which are derived from the Thames at Battersea,
the remarkable evidence given by chemical analysis, that
an admixture from the sea reaches to this distance inland,
and renders the river brackish with chloride of sodium.

Much significance belongs to what is set forth in the
first line of the table—the proportions of organic matter
dissolved in the several waters. Here great differences

resent themselves; for, as we compare together, in the
first five columns, those waters whic?: ave drawn from the
Thames, we observe that the admixture of such matter
increases from 1-39, where the source of supply is at
Thames Ditton, to 5:41, where it is at Chelsea. With the
fact of this increase we remark that other materials, nitric
acid and ammonia, have simultaneously risen into sensible
quantity,—materials which are derived from the conver-
sion of amimal products. Without anticipating the de-
monstration presently to be founded on the microscopy of
these waters, and even setting aside our knowledge of
where the sewers disgorge into the river, it is already easy,
on chemical evidence, to say that the Southwark and
Vauxhall and the Chelsea Companies, pump their supply
Arom a source profusely contaminated with the refuse of
‘animal life,

With respect to water-supply generally, nothing can
better prove a liability to foreign admixture than any un-
certainty of composition ; and Dr. Thomson, having for the
most part made repeated analyses of waters severally pur-
porting to be one in kind, observes, that the supply of each
tompany, examined at different times, shows extensive
ﬁuctuatlpns of impurity, The following table exhibits the
Iange of such differences, as noted by him ; and he adduces

ese facts to explain how widely his own report differs
from that* on which was founded the legislation of 1852,—

e latter (he says) deducing its conclusions from samples
of water drawn under too favourable circumstances, and
strangely representing, as least contaminated with foreign

S —

* Report on the Chemieal Q ‘
( uality of the Supply of Water to the Metropolis, by Pro-
fmh‘fmllﬂller, and Hofmann ; presented to Parliament by Her Mil}Trm}"‘
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the results of detailed medical experience in its individual
circles of practice. For it was hoped that, in comparing
together the contributions of many independent observers
we might educe trustworthy information on various dis-
puted particulars. : !

We accordingly prepared for circulation among members
of our profession the Forms (A. and B.) already adverted
to. These were so constructed that the returns, when
complete, would inform us not only as to th_e stages of the
disease, their duration, fatality, and relative frequency,
but likewise as to each respondent’s personal experience n
the application of different remedies.

We now account in full for the mass of valuable infor-
mation received in reply to this appeal. All that related
to the history of the epidemic, irrespectively of medical
treatment, has been extensively used in the statistical sec-
tion of our Report, and has furnished material for our first
series of Tables. The remainder, recording the therapeu-
tical experience of more than 300 contributors, and repre-
senting in this respect an unprecedented multitude of
authentic evidence, was deemed of sufficient value to
Justify its being referred to a special section of the
Medical Council, whose report on the results deduced
from it is already before Parliament and the public.

There was another class of contribution which we were
Most anxious to encourage. However painful the truth,
we could not disguise from ourselves, as to the advanced
stages of cholera, that nearly all resources of medicine
seemed cqually powerless for good ; that practitioners,
summoned to the relief of this dreadful disease, could
scarcely decide between any two lines of treatment except
for an occasional certainty that one of them would posi-
tively harm ; and we felt deeply assured that—failing some
happy chance of empiricism, there could be but one escape
from th]s helpless condition of our art. We believed that
the varieties and irresolution of practice corresponded to
the actual unripeness of pathological knowledge, to the
absence of those scientific principles which alone could
give secure and uniform guidance : for, how futile to dis-
cuss the hopefulness of this or that experiment in treat-
ment, while our profession was still unfixed as to what
Br?tlml in the suffering body it should be the definite aim
i?h ;?lﬂfll:;:[?c to effect! If better success was to be won, we
i di-is i rnusF be through stricter studies in the nature of

case, through learning as it were the mechanism of
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‘ r affect the human body 2 is it through the lungs ?
-::rm:;riygfﬂm stomach and intestines? or otherwise ? ob-
viously might be aided by evidence of various kinds ; for
example—1, by facts showing whether the atmosphere. of
Jocalities infected by cholera has, or has not, properties
favourable to the existence and increase in ]tlﬂf an organic
‘or inorganic poisonous matter; or whej:her it contains or
does not contain some matter of a peculiar character which
might be regarded as the poison itself; 2, by evidence of
the presence of such peculiar matter in the air-tubes of
the Jungs ; 3, by facts demonstrating, on the nthe_r hand,
its presence in the water drunk or in other articles of
diet ; and, 4, by the demonstration of its existence in the
stomach and intestines, or in the discharges from them.

Some of the reports laid before us contain information
relative to these several points. )

(1.) The important observations of Mr. Glaisher, already
moticed at length, demonstrate that not only in 1854, but
likewise in 1849 and, as far as can now be ascertained,
1832, many conditions of the London atmosphere were
such as would favor the retention and increase of any
'poisonmls matter in the air, and that these conditions
JIncreased concurrently with the rise of the epidemic, and
diminished with its decline. Such facts accord well with
the view that the poison of cholera enters the human body
through the lungs.

Researches already mentioned, of Dr. Thomson and
‘Mr. Rainey, on the chemical and microscopical qualities
of the air, in infected districts and in the immediate
vicinity of the sick, have failed to advance knowledge in
this particular.  As was stated in our last section, they
discovered in such atmospheres as they examined no in-
gredient which, with any plausibility, could be considered
special to the prevailing disease,

(ii.) In further search for such possible foreign ele-
ments, s:hauld they have entered the body by respiration,
Mr. Rainey and Dr. Hassall examined microscopically the
lining membrane of the air-tubes in persons dead of
cholera. Mr., Rainey, having explored the windpipes of
eleven PErsons, as soon as possible after death, * could
'i:EtE_{:t nothing like spores or the mycelia of fungi, or the
:Jiibaﬂn-hkc fibres in any one of them.” Dr. Hassall found

rones abounding in the mucus of the bronchial tubes,

but remarks that their presence was probably due to
Incipient putrefaction,

Ve
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¢ the poison, not by communication with the person, but
¢ from the decomgused secretion.” 124 _
. We have already referred to a speculation, so far as it
velates to the human subject, that all diffusion of chnlm:a
depends on a deglutition of some amount of choleraic
fieces, conveyed from the sick to the healthy in various
articles of food, and especially in water. Professor Liebig
had stated as the result of experiments, that the rice-
water discharges acquired at a certain ‘stage of putre-
faction the property of inducing a disease similar to
cholera, in animals to which they were administered.
Dr. Thomson communicates the particulars of an experi-
ment of this kind, instituted by himself.. The result was
negative. But Dr. Thomson does not regard this single
observation as conclusive. Moreover, it cannot be ex-
cted that the question will be settled in this way. There
gno sufficient ground for thinking that the lower animals
are susceptible of epidemic cholera ; and the fact of diar-
rhea being produced in them by such experiments as
those of Liebig, would merely prove that the discharges,
‘when ]:iutrescent, are noxious, not that they contain the
'JE'articu- ar poison by which cholera is generated in the
; n subject.

- Some microscopic observations of Dr. Hassall on the
clothes of cholera patients have an indirect bearing on the
question of the mode of diffusion of cholera. I*g:}r, even
though the cause of cholera be not an emanation from the
bodies of the sick, if it be a matter which increases in foul
air, it may possibly be conveyed in the clothes of men from
one locality to another. Dr. Hassall found, as was to be
€xpected, that animal matters in which living organic pro-
ducts were visible could sometimes be extracted from the
clothes of cholera patients: but he found no peculiar
organic body. Sporules of fungi were very rare, and vibri-
ones were abundant only in clothes which were stained
with rice-water discharges.
p- ; The seventh question suggested was, « Does cholera
o egim as amorbid process of the gastro-intestinal mucous
) meimbr_am:, or is this preceded by some state of general
= i};ﬁffgmﬂg which requires the gastro-intestinal membrane
i min: 2 i:‘ c;}:{sniuﬂ;m?;y? _Is the state qf collapse ffe.ffr-
&ar or m;{ i sﬁlrf%;f* o-tntestinal flux, and in proportion to
» OF can ot arise independently of any such Jluzx?  How

L1 e
are the lividity and the er .
: ’ - € cramps defermayne g . g
% gioned ? ps determined and propor
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Name, =

Address,

Farman John, M.R.C..S. -
Forbes, J. G, F.R.C.S. &LE\A
Fm:lker, Wm MRCS. - -
Fuller, Hy. W WD e -
Ferguscm er M R:E: 5. .
Farrants, R. J;, FRGS &LSA

Fl:rtherby, H. T, M. B M.R.C.S.,
& LS.A -

Gibb, Geo. D., M.D. l‘v[untl‘eal, &

+ LRCS.L

Giles, Wm., ML.R.C.5. - -

Gediot, iMhon, Waller; MADiber.
M.R.C.S: & L.S:AY , «

Gibson, 7, B.;” M.R:CIS. & LS. A:

Griffith, Samuel Hallett, M.R.C.S.
& L.S.A.
Grimbly,
L.SA.
Goddworth, W, H.,, LS.A. - © -
Gibson, J. R., M. R.CS.GLSA. -
Grant, Nmrh]_ M. D Edmburgh
MR.CS. .
Graham, Thomas, M RLS &
L.S. A.
Goodday, Horatio, M R.C. B &
LS.A.
Graham, John, M.R.C.S. -
CGoddard, Saml, M.R.C.S. -
Greenwood, Thos. B., L.S.A.
Horton, Fitzwil]iam, L.S.A.
Halford, Edw., M.R. E S. &LE A
Hart, W. B M.RCS&LSA. -
Harper, Jmnes P MRS s
Halley, Alexr. M D. - - -

Richard, M.R.C.5. &

§ J.

[ B [ R [

Hadaway, %[R{:S &
T I

Hamnmnd H S., MR.C' S
Hunter, John, rI‘fE BB L
Hall, ‘D, ., M. D., Edin, -
Haﬁ'anden T]:ms. M:R.C.S.
Harris, H. C., FRUE:&LE:A
Harper, | Robert, M.R.C.S. & LS.

Hawkins, James, M.R.C.S,

J ames,

|P"":|1Ii

Fettercairn, N.B, = )
9, Devonport Street, Paddmgtran.
151, Drury Lane. .
13, Mu.ncheater Square.
Gave-N1gg, N.B, ’
5, Regent Terrace, City Road.

40, Trinity Square, Tower Hill '.'

59, Guildford Street, Russell Square

1, Canton Ylace, East India Dmk
Road, Limehouse.

9, Gunnaught. Terrace. ., : ¢

3, Spring Place, Bagnigge Wells
Road.

2, Charterhouse Square,

South Bar, Banbury. . |

Hatfield, Yorkshire. = . ,

115 Holborn Hill.

48, York Street, Purbma.n. Square.
i vy 5 L

2, Uxfﬁrd Terra.(:e, Upper Hﬂ]lowmy

4:8 B&kﬂl Stre:at "Portman bquam

Stanle_v, Parth N B. k.

Swan Square, Burslem. : '

1, Horsleydown Lane, Southwark

Glo'ster Lodge, North End, Fu‘r«
ham.

The Grove, Hammm-amlth

15, Union Street East, Spltalﬁelds

53, Constitution Street Leith, N.B.

14, Queen Anne Street, Gavandluh
Squaxe

36, Berwwk btreatr.

Church Street, Edmunton.

115, Upper Street, Islington.
South gtreet Easthnume, Sussex.
Hanwell. : 0. t
1, Windsor Place, [At.y Em.d

'i" Westhourne Place, Paddi

36 Colet Place, Commercial

Ll ]
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Name,

Address,

Hicks, J. B, M.D, ‘JRU&
LSA. -
Hayecock, Edwd MR.CS. &
LSl 0 e
Hunter, Jas., F.RCS. - - -
Humble W. E M.D. Lond. -
Halford, Edwd I\'.[R.GS &LS.A.
Harle, Ema;. LS.A: -
Hensley, F. J:," M D. Londﬂn
MRCS.&LSA - -
Hughes, H. W., M.R.C.5. - -
- Hunt, Joseph, MRCS_ - -
" Hicks, E. J,, LSA. - i
Hall, Wm M.R.CS. &;LSA
Hallmg, R. D., M.D. London

Harness, H., M.RC.5.
Hull, Geo., M.D. -

Ja

i

Hering; Wm., L.S.A.

Harrison, John, F.R.C.S.

Harris, W., F.IL.C.S. -

Hutchinson, Jno., M.R.C.S
LSA =

Hudson, Jno., MD & MRCS =

¥

]
1 1] i L]

Ingru.m, Chas, M.R.C.8.&L.S.A,
Jefferys, Wm. Edw., M.R.C.S. -
Jones, J., M.R.C.5. - - -

James, W. Reynolds, M.R.C.5. &
LS.A.

Joseph, Edwd., M.R.C.S. & L.S.A.

Jones, Jno. Dalston, M.D. Aber.,
& M.R.C.S.

Jeanneret, Hy., M.D. Edinburgh, | |
L.R.C.S. &LS.A.

Jones, Wm., M.R.C.S. -

]]11ngwurt’n Hy. 8., F.R.CS Sz ’
L.SA. .

Jones, Walter, M.R.C.8. - =

Jeffery, G. A., M.R.C.S. & L.S.A. |

Kingdon, J. A., M.R.C.S. - -

Kesteven, W. B., M.R.C.8. -

Kellock, W. B., M.R.CS. - -

Knott, Jas, P, L.S.A, =l

High Road, Tottenham.

25, Gretton Terrace, Green Street,
Bethnal Green. %

115, Upper Street, Islington.

66, Lmlsn:'i'ﬁ'lina;d, Sauthﬁuark.

1, City Road.

48, Cross Street, Islington.

30, Montague Place,
Square.

138, Fenchurch Street.

82, Gray’'s Inn Lane.

Havant,- Hants.

High Stleet Tottenham.

2, Uppm Seymour Street, Portman
Square.

1, Kimbolton Place, FulhamRoad.

1, St. Mary Abbot’s Terrace, Ken-
sington.

38, Mortimer Street, Cavendish Sq.

Abany, Piccadilly.

16, Dorset Terrace, Clapham Road,

184, Blackfriars Road.

Russell

11, Cork Street,
Gardens.

White Mill, Blandford.

2, St. Augustine’s Road, St. Paneras.

5, Seymour Place, Wandsworth
Road

Burlington

68, Milton Street, Dorset Square.

15, Great Marylebone Street.
Queen’s Road, Dalston.

15, Upper George St., Marylebone.

| 51, Strand.

ik, Arlington Street, Piccadilly.

27, Fetter Lane, Fleet Street.

Trinity House, Eastbourne, Sussex.

2, Bank- Bmlr,lmgs, Lothbury.

1 Manor Réad, Upper Holloway.

Stamfﬂrd Hill.

Grafton Villa, Blisworth, North-
ampton.
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