ASTATIC CHOLERA

ITS HISTORY, PATIIOLOGY, AND MODERN

TREATMENT .

1Y

A, J VVALL, M.D.(LGND)

FPELLOW QF THE ROYAL COLLEGIL QF SURGLONS OF ENGILAND S OI" TIE

MEDICAL STATF OT' ILM INDIAN ARMY (RETIRED LIST).

LONDON :
H., K, LEWIS, 136 GOWER STRLLET, W.C.

1893,






TO IIS COLLDAGUES

IN
ITALY, SPAIN, GDRMANY AND HUNGARY,

BY WIIOSHE RINDNTES AND COURTISY IIID IIAY BEBN LNABLID TO
PURSUN IS INVISTIZATIONS IN MANY OUTBRITAKS OF
OITOLIRA, AND RBY WIIOSH SKILL AND DEVOTION

80 MUQCI WAS DONI' T'OR T ROLINE

ANT ARMINST O I'TIT! DISTHASI,

TIIIE WORK

I8 GRATPTTILLY AND RIrSproTrunLy DODIOCATIVD

BY TIIT? AUTIIOR






PREFACH.

N the following account of Asiatic Cholera an endeavour has
been made to depiet the disease both as it exists in its

home 1n the Delta of the Ganges and as 1t wanders about
Burope, cairying desolation mfbo 1its towns and willages
Whalst serving in India the author was brought constantly
mto contact with 1, and i Emope he has taken every
avalluble opportunity of studying 1t under other conditions.
He has endeavoured to present these different aspects to s
reade.s.

In regard to the theoiies of cholera, he has approached the
subject with the desite of knowing everything that could be
demonstrated on the subject A meie theory supported by
names however eminent, uunless striclly logieal proof can he
brought forward in 1ts favour, should certainly not commend
itself to any one, He has, therefors, placed hefors his
readers the evidence that he has collected, 1n order that they
may form thewr own opinion on the matters submitted to ther
e%nmdemtion,,

He has spent much time over the section on therapeutics,
especially in consulting the recordsof past epidemies, so that, 1f
possible, there should be no omission of any remedy of valus,
As he has had the advantage of seeing various methods of
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treatment applied by many able physicians of different
countries, he trusts it contains a summary of everything that
has been used that has relieved the sufferings of the patients,

or lessened the mortality of the disease.

As he has also seen the means adopted under different forms
of government for the suppression of outbreaks of infectious
disease, he has given an outline of those plans that have

appeared to him most efficacious.

It 1s right, the author thinks, to say that the views on
cholera here given have been held by him for many years, but
it is only after seeing them confirmed by the evidence obtained
in many opidemics that he now makes them publie.
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ASTATIC CHOLERA.

CHAPTER L

THE HISTORY OF ASIATIC COHOLLERA.

T would serve no useful purpose to discuss at full length the
oft-debated question whether Asiatic Cholera was known
before the year 1817, The evidence appears to us conclusive
that it is one of the oldest diseases of which & descrfpﬁicu
has been handed down to us. That it has often been absent
from Europe for long periods, so that generations have passed
away without having had experience of it, explaing, we think,
fully the fact that when 1t appeared in BHurepe early in this
century, after a long absence, it was regarded very generally
ag a new disease, DBut the ancient authors were undoubtedly
acquainted with it. Without attaching undue importance
to the frequently quoted case given by Hippocrates, which
cannot with certainty be sald to have been an oxample of
the Asiatic diseass, yet in the description of the malady
left by Areteus there iz evidence that he was thoroughly
conversant with it. He probably met with it in the interior
of Asia Minor, of which district he was a native, and where
it is commoner to this day than in landsfurthor west.
Dr. Hirsom is not in favour of the belief that China was
visited by cholera in very andient times, and thinks that
the picture given in & Chinese medical writing, translated
by LivinesToNE, does not refer to the disease. The passage



18 a8 follows:— The Ho-lwan (cholera) 18 a sudden attack
of pain in the heart and abdomen, with vomifing and purging,
a dread of cold and a desire of warmth. It is accompanied
with pain in the head and giddiness. When the pain attacks
the heart first, vomiting comes on first; when the pain
commences 1 the abcdomen the purging precedes. When
the pain in the heart and abdomen synchronige, the vomiting
and purging come on abt the same time. When the disease
is severe the patient has spasms; and when these enfer the
abdomen death ensues.”” There are several references to it
in the carlier mechaeval authors, as i Rhazes of Bagdad and
Avicenna.t But when we come to the sixteenth and seven-
teenth centuries we find many aceounts of i, In 1574 there
was published at Antwerp a Latin translation of a work by
the Portuguese physician, Gareia d’Orta,! residing at Goa,
and the description given by him of cholera is very accurate,
Jacobus DBontius, & Dutch physician living at Batavia in
the BEast Indies, wrote in 1629 an exceedingly good account of
cholera. He says, ¢ Cornelius van Royen, who being in
perfect health at six in the evening, was suddenly seized with
cholera, and sxpired in terrible agony and convulsions before
twelve o'clock at mnight, the violence and rapidity of the
disorder surmounting the force of every remedy. But if the
patient should survive the period above mentioned, there 18
great hope of performing & cure. This disease 15 attended
with a weak pulse, difficult respiration, and coldness of

Lk il il i i T

* « Handbook of Geographical and Historical Pathology,” by Dr,
Avaust Hirscr, London, 18883.

} See * Annals of Cholers,’’ by Jouxy MacPuERsoN, M.D, London, 1872,

e

1 *Aromatum et Simplicium aliquot Medicamentorum apud Indos
nageentium Historia,)! Garcra A3 HXomro, Auctore., Aniverpu,
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the extreme parts, to which are joined greal internal heat,
insatiable thirst, perpetual watiching, and restless and in-
cessant tossing of the body. If, together with these symptoms,
a cold and feetid sweat should break forth, it is certain death
is at hand. Those who die of .the cholera generally expire in

convulsions.”
But before 1817 there are two epidemics ol cholera reported

by English authors. In 1781, a division of Bengal troops,
consisting of about 5,000 men, under the command of Colonel
Pearse, was marching to join Bir Eyre Coote’s army on the
coast. They reached thav disvries skirting the Bay of Bengal
to the north of the Bombay Presidency, between Ganjam and
Chicacole. It would appear that a disease resemabling cholera
had been prevalent in that part of the country before their
arrival, and the troops were infected with 1t on the 22nd
March., ¢ It assatled them with inconceivable fury. Men in
perfect health drwopped down by dozens, and those even less
severely alfected were generally dead or past recovery within

1} o 1

less than an hour.
In 1788 occurred the great epidemic at Hurdwar, thoe place

of Hindu pilgrimago, where the Ganges issues from the

mountains. In eight days 20,000 of the pilgrims died.,
Mr. C. Macnamara | has shown that during the sarlier

» » . - \ ¥ »
periods in which the disease was known to the Knglish in

Lty

W Pyt Beeile S raraled o drrritiir il e ekl I
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* A mogt valuable account of tho onrlior opidemics in India of cholsra,
chiefly derived from reports of the medical officors of the Bengal Army,
will be found in the following work i~ Report on the epidemick Cholora
Morbus, ag it visitod the torritories subjoct to the Presidency of Bengal-
in the years 1817-1818-1819, Dsawn up by order of the Government,
under the superintendence of the Medical Board, by Jasms JAnmRsox,
Assistant-Surgeon and Séecretary to thoe Board. Caleutta: Printed at the
Government Gazetto Prass, by A, G, Balfour, No. 1, Mission Row.”

| ¢ A History of Asiatic Cholera,” by C, Maowamana., ZLondon, 1876,
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India it was not termed cholera, but frequently ¢ the
spasmodic affection,” from its chief symptom This accounts
for the facht that the earlier references to it were for a long
time overlooked.,

It would seem also that the word cholera has been applied
at times to cholera nostras—a simple diarrhcea; and some-
times to other aftections characterised by frequent evacuations,
But from the year 1817 the course of the disease can be
clearly traced. On the 19th August, Dr. Robert Tytler, of
Jessore, in Bengal, was called by an Indian physician to a
patient who had bheen seized with vomimng and diarrhcea.
He was movibund., Dr. Tytler was preparing a report of the
case as one of poisoning, when he heard that seventeen other
cagses had ccourred simultaneously. Dr. Tytler writes on
August 23rd, 1817, < An epidemic has broken out in the
bazaar, the disorder commeneing with pain or uneasiness in
different parts of the body, presently succeeded by giddiness
of the head, sickness, vomiting, griping of the belly, and
frequent stools, The countenance exhibits much anxiety, the
body becomes emaciated, the pulse rapidly sinks, and the
patient, if not speedily relieved with large doses of calomel,
followed by one of opium, it carries him off within four and
twenty houps.” In this epidemic 10,000 of the inhabitants of
the neighbourhood perished.

In November of the same year the digease broke outin Loxd
Hastings’ army, then engaged in the Mahratta war. The
troops were encamped on the hanks of the river Sind,
a tributary of the Jumna, in Bundelkund. Lord Hastings
writes in his diary:—f¢ 13th November, 1817.—~The dread-
ful epidemic which has been causing such ravages in Calcutta
and the southern provinces has broken out in my camp. It

il sy . . .

AT T L

* MS. Reporf, quoted in *“ A Treatise on Asiatic Cholem,” by
O. MAcNAMARA, London, 1870



is a species of cholera morbus. It has gradually ascended the
river Ganges to Patna, Gharsepore, Benares, and Cawnpore.
There is awn opmion that the water of the tanks, the only
water which we have at this place, may be unwholesome, and
add to the diseasa; therefore, 1 marveh lo-morrow, so as to
make the Pohoo) river, though I must provide carriage for
one thousand sick. Nov, 15th.—We crossed the ’ohooy this
morning, The march was terrible for the number of poor
creatures falling under the sudden attack ol this dreadful
infection, and trom the quantities of bodies of those who died
in the wagons, aud were necessarily put out to make room
for such as might be saved by the conveyance. It is
ascertained thas five hundred have died since yestorday. 16th
Nov.-—This day has exhibited an abatement of the contagion.
17th.—3t1ll more improvement. 19th.—We marched ffteen
miles to the banks of the Bilwah, a clear broad stream with
lofty banks. 21st.—There is an unquestionable dirinution of
the disease. 22n0d, Noonoecan comprehend my sensation on
hearing laughter m our camp this morning, after witnessing
the dismay and melancholy which have lalely visited ny
soldiers,”

In 1818 the disease ravaged Bengal, and spread up the
Ganges and Jumna to Patna, Benares, Agra, and Delhi,

In 1819 it was less severe, but tho disoase found its way to
Ceylon and Arracan.

In 1820 Bengal sutfered again severely; and the disease
spread to the Philippine Islands and China.

In 1821 the disease commenced its march westward, It
passed the Indus, and spread along the shores of the Persian
Gulf, It raged with extreme violence at Bassorah, where
nearly twenty-fiye per cent, of the inhabitants died. In
Muscat it killed 10,000 persons. It also was very severe in the
extremle eagt, killing in Java 100,000 of the inhabitants.

In 1822 it still travelled further westward. It attacked
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Mesopotamia and Syria. Persia was visited, frou Ispahan i
reached Kazan in July, Tauris in September, and soon. alter it
arrived at Hrzerum,

In 1828, though still severe in the east, ravaging Burmah
and Chine, its chief progress was westward. Astrakhan and
the shores of the Caspian suffored severely, and at length 1t
reached Orenberg, the extrems eastern province of Hurope.
During the next three years there Wag 10 great increase in the
disease, either in the extent of termtory ailected or i its
severity.

In 1827 it was very severe in Calcutta, but it did not make

any progress westward.
In 1828 1t reappeared in Orenberg, and in 1829 it was

extremely severe 1n Herat.

It was, however, in 1830 that the disease made its greatest
progress. It reached the shores of the Caspian Sea and also
Orenberg, where 1t was very destructive to life. It was at
Tiflis in July 1830, It ravaged Persia, Teheran suffering from
it., It wenb north, and reached BSaratow in July, Samara
early in Auglist, and Nijni Novgorod later in that month., It
also appeared on the shores of the Black Sea, Sebastopol and
Odessa suffering greatly. It ravaged Moscow from October
1830 to Apml 1831, Warsaw was atiacked 14th April 1831.
In 1831 1t reappeared at Mocea and Meding, destroying large
numbers of pilgrims, extending thence into Syria and Egypt.
It algo continned 158 mareh north in Russia; St. Petersburg
suffered so severely as fo cause a public tumult; Archangel

was attacked in May ; and it passed into Sweden.

In Central Europe Galicia suffered, especially the towns of
Brody and Lemberg, It extended to the neighbouring terri-
tories of Silesia, Bohemia, and Moravia. Itreached Berlin on
the 30th August 1831. It was observed (Lebert says) in
North Germany at that time that chickens and pigeons—and,
in many rivers, fishes perished in great numbers. Magde-
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burg and Hamburg were visited ; and from Hamburg it was
imported into Sunderland on the %6th October 1631, reaching
London in January 1832, '

Franco remained unatffected in 1831, hutiin 1832 the disease
was imported--apparently from XEngland to Calais—and
broke out in Paris on the 24th March 1832, and the mortality
from it soon reached 500 a day.

The diseagse spread all over the Uniled Kingdom, appearing
in Edinburgh in February 1832, and Dublin in Maich of the
gane year,

From Dublin it was carried to Quebec in Canada by the
brig ¢ Carricks,” and 1t broke out there early in June 1832,
On the 23rd June it appeared in New York, and from there 1t
spread all over the continent.

From England, also, the disease was carried into Spain and
Portugal in the beginning of 1833, and ravaged with great
severity Madrid, Seville, and Barcelona. Quarantine was
resorted to in order to stop its progress, the infringement of
the laws being punished with death, but without effect.

In the New World tho disease was especially severe in
1833, and killed 8,253 persons in Havana and 15,000 persons,
during the month of August, in Mexico. Lt continued spread-
ing south in BEurope, and attacked Marseilles and Toulon in
1884, Ttaly, Nice, and Genoa being visited. It also attacked
Turin, Livorno, Florence, and Tricste: thence it passed into
North Afriea.

In 1835 the chief activily of the disease was in Africa and
on the Mediterranean Sea coast.

In 1836 and 1837 the disease still remained in Italy, and
was especially felt in Naples and Rome,

In 1837 Malta was visited, and 1t eaused about 4,000 deaths
there.

In 1837 it again entered Berlin, Breslau, and Algiers, and the
epidemic lingered on in Enrope till 1839, when it finally ceased.
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From 1839 for some years BEurope was free from cholera.
But in India the disease was not idle, In 1840 there were
severe, epidemics at Cuttack, Berhampur, Dinspur, and
Ghazipur. In this year there was also an outbreak of the
disease in China. In 1841 the disease was severe in Puri and
Jessore, spreading to Bhagalpur, Monghyr, Allahabad, and
Lucknow. In 1842 the disease was severe in its endemic
area, but in 1848 there was & heavy outbreak at Agra. In
1844 the cholera was to the north of the Hindu Koosh range,
Bokhara, Balkh, and Samarkhand suffering terribly. In 1845
the epidemic visited Meerut, Delhi, Scinde, and in Karachi
in the following year there was a very fatal epidemie, and it
was general all over Afghanistan, In 1848 it had reached as
far on its western march as Bagdad. In November it
was in Mecea, 15,000 pilgrims falling vietims to it. In the
month of May 1846, it was at Aden and 1 Arabia generally.

In 1847 it spread northward. Tiflis was attacked, and
Astrakhan on the 4th July., It reached Saratow on the 11lth
August: and thus the second great FEuropean epidemic was
inaugurated. In August 1847 it broke out at T'aganrog. On
September 16th it arrived at Nijnl Novgorod and attacked
Moscow. Constantinoplo was infected on the 24th October.

It burst out again the following year, 1848, at Mecca, and
spread in Europe in the neighbourhood of the places that
were visited the previous year. St. Petersburg was atfected in
June, and Berlin was attacked with extreme geverity in July,
Hamburg in September. From Hamburg-—as before—it was
catriedito England ; the first person attacked dyingin Liondon
on the 22nd September, having arrived from Hamburg on the
19th Bepteniber., Edinburgh was infected on the 4th Qctober
1848,

Ireland was infected from Edinburgh, by a man who
arrweda at Belfast, on the 2nd December,

The ship “New York” sailed from Havre, 9th Novewber




1848, {for America; she had some German emigrants on
board. One ol the emigrants had some clothing with him
that had belonged to an individual who had died of cholera in
Germany. During the voyage, on account of the coldness of
the weather, some of the articles were worn by some of the
emigrants on board : these individuals were the first seized
with the cholera.

At the same time another ship, the ¢ Swanton,” sailing
from Havre, introduced the disease into New Orleans.
Although she had cholera on board, thirteen deaths having
occurred during the voyage, she was not subjected to quaran-
tine, Cholera rapidly spread in New Orleans, and the whole
of the United States wag speedily infected.

During the winter of 1848-49 cholera was nearly inactive,
but it began to ehow itself in 1849 in most of the places pro-
viously infected. It was introduced into Paris on 11th March
1848, and by the end of June of the same year 15,677 deaths
had resulted from it. Of 5,000 mmmates of the Salpetridre, no
less than 1,200 perished of cholera.

In 1849 cholera was widely diffused. In Hull (in England)
it caused 241 deaths for every 10,000 living. The total loss of
life in England from this epidemic was §3,293.-

From this {ime the epidemic declined, and though many
small outbreaks of the diseass oceurred 1t did not show any
great energy.

The next epidemic was probably partly due to the lingering
remains of the last one, and parily to an importation from the
east., In 1851 cholera was very severe in ths DBombay
Pregidency, and it extended that year as far as Bagsorgh, In
1852 it was extroinely fatal in Persia, Tabriz lost 12,000 of its

inhabitants. There was also an epidemic in Poland., ¢

v L

%
* « Report on the Mortality of Cholera in England, 1849, By Dy, W,
HARR, F
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In 1853 it was also extremely severe in Western Asia, and
15,000 persons died of it in Teheran alone. Basgorah on the
Persian Gulf was reached by it on the 29th June, 1858.

It also appeared againin Poland and Russia. It spread into
the Netherlands, Denmark, and Germany. It appeared atb
Hamburg, causing three hundred deaths, and then passed to
England, appearing at Newcastle, Gateshead, and London. It
wasintroduced through Vigo into the Iberian Peninsula, where
in 1854 it wag severe in Barcelona and Catalonia generally, and
in 1855 there was searcely a province that was not affected.

New Orleans and New York were both infected, and the
disease spread all over the continent, severely affecting the
West Indian Islands also.

In the beginning of May, 1851, a ship arrived {from
Havannah at the 1sland of the Grand Canary with a clean
bill of health. A washerwoman, shortly after her arrival, who
had washed some things from the ship, was seized with cholera
and died. An epidemic followed in the island. All the
neighbouring islands enforced a striet quarantine against the
infected 1sland, and they all escaped infection,

In 1858 and 1854 cholera was very severs in London. It
appears to have reached Liondon 1n August, 1853. It declined
1 the winter, but showed itself again with the spring of the
next yeaxr, It reached its maximum in September, 1864,
when there were 6,084 deaths from it.

It was in this epidemic that Dr. Snow traced several partial
local oustbreaks to the use of water from the public pump in
Broad Street, Golden Square.

The north of Africa was also affected in 1853, but Greece
was not attacked till the next yoar. France suffered in 1853
in Havre and Paris, the southern portion of the country being
affected the next year. This epidemic in France alone caused
the loss of 143,478 lives. It was severe in the Crimesa in
1854-5. In 1885 cholera re appeared over nearly the whole
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of Burope, and over North America and the West Indies.
During 1856 and 1857 there was a general diminution of the
disease, and by the year 1859 the epidemic may be said to
have come to an end. DBut this year is remarkable for a
sudden outbreak of the disease in a severs form a’ Hamburg,
where it cauged 2,586 deaths; but no other important out-
break succecded it, and the epidemic may be consicdered to
have ended with thig manifestation.

Europe now had another respite [rom the attacks of cholera
for some years, but in the Bast during this time cholera
made many excurgions from itg home into the surrounding
countries. But even in its endemic districts periods of con-
siderable activity were noticed. In the island of Bombay,
during ten years, the following were tho number of deaths
registered :—

In 1851 ... o 4,020
,, 1882 . o .o 1,135
,, 1863 ... . .. 1,339
,, 1804 .. . . 3,358
,, 1886 ... we 1,739
y 1806 ... e 2,101
y 1887 ., o 1,741
,y 1808 ., e 10O
, 1850 L. e 2,985
, 1800 ... . e 1,087
,» 1861 o e 1,951

11 years 20,8006

In 1858, and again in 1859, the disease appearod at Mecea,
and Bengal was gravely affected with cholera in 1859; and
the disease spread throughout the whole extent of India.

In 1860 there was an outbreak of cholera at Agra. But the
year 1860 was otherwise remarkable in India for a famine
congsequent on the failure of the rains, and following it the
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next year, atter the.rains had commenced, was a very severe
epidem:c of cholera,.

In this year, 1861, Agra, Meerut, and Delhi were visited,
Lahore was attacked in August, and the disease appeared at
Cabul—whither it had probably been brought from Western
India~—in QOctober. In this year the military cantonment at
Mian Mir suffered very severely.

In 1862 there was an epidemic of cholera at Pekin causing
16,000 deaths. In 1868 1t reappeared at Lucknow, causing,
in all, 2,015 deaths.

In 1864 cholera was very general in Bengal, in the central
provinces and also in the north-west. But it was most severe
in the western portions of India, where, in the next year, it
made 84,000 vietims in the Bombay presidency alone. From
this it commenced its march westward.

The Buropean cholera epidemic of 1865 was, therefore, an
extension of the cholera that affected Western India,
in 1864. It was carried by the pilgrims to WMecea,
where it broke out with great fury on the 24th and 25th
March, 1865. It reached Suez, carried by the returning
pilgrims, on May 21st, and Alexandria on June 2nd. From
Alexandria it was introduced by a frigate into Constantinople
on June 28th. It was at Bassorah in August. On July 23rd
1t broke out in Odessa. From Odessa it was carried by a
woman and her child into Saxony, where an epidemic was
developed.

It entered Italy by Ancona from Alexandria. In Ancona the
first person attacked was a washerwoman who had washed
clothes from the lazaretto.

By Maxrseilles 1t entered France, and was carried on into
Spain, causing in Valencia 5,100 deaths.

1t appeared also in Southampton, but it has never been
satisfactorily established whether 1t was brought from
Alexandria or diraetly from India, though Prefesgor Parkes
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published an admirable veport of his enquiry into the outbreak.

The steamship ‘¢ Atlantic” left Havre on tho 12th Qct.,
1865, for New York, During the voyage there occurred sixty
cases of cholera on board. On reaching New York she was
strictly quarantined, and there was 1o extension of the disease
from her.

On Qct. 22nd, 1865, a brig sailing from Marseilles had a boy
on board who died of cholera. The captain kept some of the
boy’s clothes, and on reaching Pointe & Pitre at Guadeloupe,
he sent them to be washed. The laundress was aitacked
with cholera, and an epidemic in Guadeloupe followed,
causing 10,808 deaths. The neighbouring isle of Dominica
placed a quarantine against all comers from Guadeloupe.
Some persons landed and were surrounded by a strict gnard,
not allowing any communication with the rest of the
inhabitants ; two persons of this parly died of cholera, buf
nobody else on the island was attacked.

During the winter cholera made, as usual, scarcely any
progress ; but in the next year, 1866, 16 re-appesred 1n mosh
of the places that had been attacked by it the previous year.
It was severe in Liverpool, and caused 1,792 deaths. It
appeared in London in June, and caused a severe epidamic,
but it is not known how it was introduced. Iis conneclion
with the water supply of the metropolis must be spoksn of
elsewhere,

The ship *‘England” sailed for Halifax from Liverpool on
March 28th, 1866. Cholera broke out on bhoard six days after
leaving, and ninety-two persons died of it. Two pilots, who
did not go on board, but met the ship, were the first persons
in America atbacked, and from this origin it spread all over
the country.

In 1867 cholera still lingered in Europe, especially in the
Central and Hastern parts; but by the end of that year the
epidemic may pe considered to have teyminatod.
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In 1667 cholera broke out at Hurdwar on the 13th April,
just as the pilgrims were dispersing. Thence it was carvied
to Roorkee and to Bajwanpur; to Shahjehanpur on the 24th
April; to Allighur on the 20th April; Peshawur the 1lth
May. Thence it went into Cashmere and Afghanistan, 8,000
persons dying of it at Cabul. It reached Teheran, and spread
over Persia.

In 1868 it was at Meshed and Astrabad, and there was &
severe epldemic, which was as usual reproduced the next year
all over Peisia. 1t entered Russia, having reached the Caspian
previously. It went up the Volga, and reached, as customary,
Nijni Novgorod. [t entered Constantinople and attacked Kiev.

It was severe in Asia Minor in 1871, Prussian Poland also
suffered, it being mtroduced along the Vistula.

In 1872 there was an epidemic at Vienna ; in Hungary,
Prussia, and Belgium, In 1878 it again occurred in Russia
and Central Europe:; 1t manifested itself in the winter
epidemic of Munchen, 1873-74.

In 1873 cholera appeared in New Orleans and spread up the
Mississippi. 1t was apparently imported from Jamaica, where
it was introduced by coolies who had arrived from Calcutta.

In 1883 there was a very severe epidemic in Egypt, of which
Sir William Guyer Hunter has given an excellent report. It
appears to have commenced about the middle of June 1883
and lasted till September. The following ave the places most
severely affected with the mortality that oceurred ;—

Damietta ... ‘s e 1,950
Alexandria ... ‘oo vs ‘e 03
Chibin-el-Kon o 1,120
Ghizeh U e e 698
Cairo o 9,061
Méhella Kibir cee v e e 678

* ¢ Purther Reports by Sﬁrgean—Geneml HUNTER o;_the Cholera Hipi-
demic in Egypt.” Lopdan, 1881,
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The total mortality was above 25,000, Sir W. G. Hunter
helieves that cases of cholera oceur from time to time In
Baypt, and gives examples from the statements ol physicians
residing in the country.

It is singular that, at the time of the outbreak, there does
not seem to have been any activity of the disease in Arabia.

The epidemic that attacked Hurope in 1884 had a very
definite origin. It broke out on the 13th June 1884 at Toulon,
directly after the arrival of the ship ¢ Sarthe’ with troops
from Saigon, in the French possesgions in the ast., The
condition of the ship during the voyage as regards health has
never, as far ag we can ascertain, been made publie, but her
commander committed suicide on cholera becoming epidemic
in the town. From Toulon it spread to Marseilles, and
thence over the south of France ; and il was earried by some
sailors, who landed, to Naplos, where a terrible epidemie
commenced in August., During the winter of 1884-5 hul fow
cases were seen—asg 18 usual with cholera, but by no means
universal, as the winter epidemics at Moscow of 1830-1, and
at Miunchen in 1873-4, show.

In 1885 it again showed itself in Marseilles, and spread also
in Italy snd Sicily, causing a most severe epidemic at
Palermo, where it was introduced by the ship ¢ Selunto,”
The first persons attackod were the washerwomen who
washed some clothes brought from the ship.

A few casges had been scen in Spain in 1884, but in 1885 ib
hiterally ravaged the country. The distriets that suffered
chiefly were the provinces of Valencia—~where there were
21,000 de}gths-——&ud Granada—where there were 10 000. In
all, there were 119,620 deaths in the Iberian Peninsula.

In 1886 1t attacked North Italy, Venice suffering especially.
Thence 1t spread to Trieste and entered Austria and Hungary,
Buda-Pesth was geverely attacked. It was carried from
Italy across the Atlantic to South America, causing a heavy
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mortality, It eyen invaded Chuli, on the Pacific coast, where
it had never previously been, and in the first six months of
1887 caused 10,200 deaths thers.

In this year (1887) it was again in Italy and Sicily, causing
2,000 deaths at Messina. This is above the official return,
but our information 19, we believe, authentic. 1t remained
gtill in Italy and Spain, and caused several epidemics. It was -
thig epidemic that manifested itself in Paris as late as 1892.
Altogether, this epidemie cost 250,000 lives in Europe and at
Ieast 50,000 in America.

The epidemic that spread over Europe in 1892 is remarkable
for the fact that, instead of approaching KEurope by the
southern or sea-borne route, as the late epidemics have done,
it passed along its northern track by land, the same by which
the great epidemins of 1831-32 and 1848-49 came to Europe,.
In deseribing it, therefore, we mention the names of places
with which we are already so familiar.

In the early part of 1892 cholera was exceedingly active in
Afghanistan ; i1t entered Cashmere, and reached as far west as
Merv in May. In the same month it was at Askabad, on
the Transcaspian Rallway—that 1ecent product of Russian
energy in 1its maxrch eastward. On the 25th May it reached
Uzun Ada, the western termination on the Casplan Sea of
this Transcaspian Raillway. Probably early mm June it was
carried across the Caspilan by boat, and reached Baku on
June 6th, where 1t caused 1,834 deaths. -

In 1ts march across Asiatic Russia towards Europe it
caused the death of 115,184 persons. )

It traversed the Caspian northwards, and reached Astrakhan
at the mouth of the Volga on the 7th June It ecaused a
public tumult there. It was now on its high road té the

* See ¢ The Cholera Hpidemic in Russia,” by Fraxx GLE&EOW, M.D.
Lancet, Maxch 11th, 18th, 25th, and Apnl 8th, 1893.
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centre of Turope. Saratow was reached on the 8th June,
Samara on the 14th, and Nimi Novgorod on the 27th June.
In Russia many outhreaks of popular fealing caused conflicts
with the authorities. Besides Astrakhan, there were tumults
at Saratow, at Khvalnisk, Tashkend, and Srednala Akhtouba.
At Saratow, the populace, excited by some reports that some
patients 11l of the cholera had been buried alive, attackod
the police and choléra attendants, killing two persons. The
troops were called out “and fired on the mob, killing three
persons.” At Khvalnisk the resicdent physician ab the hospital
was killed. J

The cholera arrived at St. Petersburg in due course, and
probably from there it was carried to Hamburg, which it
apparently resched early in August, though there 18 no certain
information on the subject, ITrom Hamburg it wag carried
in ships in various directions. In four ships the disease
declared itself whilst crossing the Atlantie, bubt they were,
fortunately, subjected to strict quarantine and the disease did
not spread in America.

Cracow was visited early in September, and Buda-Pest
probably on the 24ih or 25th September. It remained there
during the winter, causing about 500 deaths.

But during this time cholera was active in France, it was
probably there due to tho remains of the epidemic of 1884. It
caused much loss of life in Parig and certain parts in the
north near Boulogne, Havre, Rouen, and Dieppe. .

The mortality from the epidemic we have just deseribed
was vé%y gevere. In the Astrakhan distriet there were
10,980 deaths, in Samnara 18,000, and in Hamburg 8,200.

There have been, therefore, six great European spidemics
of cholera since the disease was introduced into Europe early
in this century. DBut, in several cases, the previous epidemic

Htrrirreiie . P et e s ek
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* See Tmes, July 15th, 1892,
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wasg still in existence when the new one commenced. So that
it 1s not always clear how far the epidemic was & new one, or
how much was due to its predecessor. Still, the six epidemics
may be considered on the whole distinet, and their history is
valuable, as many conclusions regarding cholera cap be
deduced from it.




CHAPTER II

SOME CONCLUSIONS TO BE DRAWN FROM
THE IIISTORY QOF CQHOLRRA,

N the epidemics we have been considering, there are some
striking features that cannot fail to have arrested the

attention of our readers.

In nearly every case it can be proved to demonstration that
the disease has been introduced from some other place that
has been previously infected. Iven in those cases where the
exact origin is not knowu, there has always been a strong
probability of its causation n this way.

But always the original starting-point of every epidemic
hag been the Hast. In most ecases India has been its sourcs ;
but the origin of the epidemic of 1884 was the southern

extremity of French China,
Ag it is clear that the FEast is the home of the disease, it

will be best first to define its endemic area.

By universal consent, the great centre of the endomic
activity ol cholera is the Delta of the Ganges—that great
alluvial plain broken up into innumerable islands by streams
by which shose great rivers, the Ganges and the Brahmapusrs
find théir way to the sea. DBubt cholera is undoubtedly
endemic to the west of Bengal proper, Mr. Macnamarn
believes as far west as Baugor, and the endemic area also
reaches into Qudh and beyond, perhaps, to Delhi, and some
think still further 1n a north-wosterly direction. In addition,
the mouths of the great rivers of India are constantly atlected
with cholera, and some of the adjoining districts, Thus it is
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endemic at the mouths of the Nerbudda and Tapti rivers;
also in the Bombay district ; the mouths of the Kavari and
Krishna and the Godaveri; also the district round Madras. In
Farther India 1t 18 also endemic, as in the Delta of the Irawadi
and Salwin rivers, in the Malay Peninsula, Cambodia, and
Cochin China and Tonkin, the mouth of the Yang-Tsze-Kiang.
Also in some of the islands of Farther India-—5Sumatra, Java,
and probably the groups further east and north, even to the
Spanish group of the Philippines.

It is observable that the home of cholera 1s generally
fixed on damp, alluvial soils. Cholera for a timse, as has often
been proved, can flourish at great heights, as in the table-
land of Mexico, the hill gtations of the Himalayas, and the
high plateauw at Brzerum. Bub its favourite abiding place is
the alluvial plain at the mouth of a great river.

When an epldemic of cholera passes westward it travels
usually by certain well known routes, and some of these routes
it appears to prefer to others. The northern route is an
especially fuvourite one. Il is an overlund route. It suters
Afghanistan, and passes through Cabul to Herat. If may
then pass south into IPersia, and so into Syria, but it usually
prefers a more northern path, taking Meshed, Mery, and
Astrabad, on i1ts way. In future 1t will probably travel by the
Russian Transcaspian Railway, and so reach Uzun Ada, its
terminus on the Caspian. When the shores of the Caspian are
reached it enters especially Baku, Asharada, and Astrakhan.
Its high road is then up the Volga, from which it can easily
reach the whole of Europe.

Should it pass by Persia it visits Teheran, Tabriz, Tiflis,
and thus reaches the Black Sea at Batum ; or it passes more
directly westward through Syria, to the shores of the
Mediterranean.

But a route very frequently followed is that taken by the
pilgrims to Mecea. Tt leaves Tndia by sea, very often touches
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at Muscat, not unfrequently visiting the Persian Gulf, but it
first shows its virulence at Mecea, It leaves with the pilgrims
passing north, and spreads into Persia and Egypt, whence it
is easily carried over Hurope. This wag the course taken by
the epidemic of 1868.

One epidcmie, that of 1884, there 18 good 1eason to belicve,
was imported by sea directly from Baigon, in Farther India,
mto Western Burope without any intermediate halting place.

Looking at these routes, it is clear that they are the great
lines of communication, and 1t is along these lines, by
preference, that cholera travels.

There are certain places on these routes where cholera halts
for a time, and seems to gain additional virulence by its
abode there. Mecca is a good example of this, and Muscat
also In & less degree. J

Bagsorah is & great cholera centre; but cholera doses not
seem to have ascended the river Fuphrates in the same
regular way 1t ascends the Volga, for instance. At least, we
have nov been able vo trace iv in this way, but we snink that,
in all probability, the records of the distriets that would be
affected ate too imperfect to allow any conclusion to be
drawn.

Bagdad, on the Tigris, has been frequently the seat of a
cholera epidemic, Hurther on its mareh westward Damascus
and Aleppo are usually regular halting places of the disease.

Desgert routes appear to be unfavourable to cholsra. The
great desert to the south-west of Herat ig avoided, a route to
the south or north of i1t being preferred. Caravans have often
suffered most severely, but when they traverse a groat desert,
though many travellers may die during the journey, the
disease does not appear to remain with them through the
whole route.

It is, then, from its centres of endemic activity by these
different lines of communication that cholera has been
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imported over the greater portion of the habitable world, and
in the great majority of cases the agent of its importation has
been man himself. In 1848 the first person attacked in
London was a man who had arrived three days previously
from Hamburg, where the cholera was raging.

In 1865 the cholera was severe in Odessa. On the 16th
August of that year the wife of a German artisan left Odessa
for Altenburg in Saxony. She had with her a child suffering
from diarrheea. On the 24th August, nine days after leaving
Odessa, she arrived in Altenburg, On the 27th August the
mother was taken ill with cholera, and died on the 29th. On
the evening of that day her sister, who had not been in
Odessa, was seized with cholera and died on the 30th. Frown
this beginning the disease spread through the town. From
Altenburg it was carried by the family of a workman to
Werdau, where 1t destroyed 20 per 1,000 of the inhabitants.
But the surrounhding portions of Germany remained free from
the disease.

But next to man himself, the most common method of
importation 18 the introduction of clothes or linen that have
belonged and been used by a person who has been affected
with the disease, There does not appear to be any room for
doubt on this subject. We have seen how it broke out on
board the ship ‘“ New York,” on the Atlantic, amongst some
passengers who were wearing the clothes of a person who had
died of cholera. In 1851 it was introduced into the Grand
Canary by some clothing brought on the island to be washed.
In 1866 it entered Italy at Ancona by some clothes that had
been sent into the town for the purpose of being cleansed.
The terrible epidemic at Palermo in 1885 had its origin in a
washerwoman, who had washed some clothes from the ship
“ Selunto.”

In all these cases, articles of clothing belonging to cholera
patients have introduced the digease into districts previously
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uninfected, and we give & further well-known one, which we
quote in the words of Mr. C. Macnamara, j——

¢« The first case of cholera obgerved in the village of Moor
Monktou, six miles from York, occurred on the 28th December.
1832. The disease did not exist at the time in the neighhour-
hood, or in any place within thirty miles. John Barnes,
labourer, had been suffering for two days from diarrhoea and
cramp, when, oa the 28th December, he was taken ill with all
the symptoms of cholera, and died the next day. Barnes’
wife, and two other persons who visited the sick man, were
geized with cholera,'but recovered. The son of the sick man
then arrived ; it appears that he had been apprenticed to his
uncle, a shoemaker in Lieeds, and that his aunt had died of
cholera fifteen days before, her effects having been sent to
Barnes without being washed. The trunk containing the
things had been opened by Barnes in the evening, and the
next day he was taken ill and died.”*

It is also established by the history of these apldamlcﬂ that
in Furope the period of the greatest activity of cholera is the
warmest season of the year. July, August, and September
are the months wheh it shows 1ts greatest virulence,

The epidemic of London of 1854-6 affords an example of
this, Cholera appears to have reached London in August,
18563. In the month of October of the same year there were
335 deaths {rom it, 228 in Novembor, and only 48 in
December. In the beginning of the year 1854 the disease
scarcely showed signg of ite presence. During the months of
January, February, March, April, and May of that year there
were altogether only 18 deaths from i, and there were three
in June, But in July it showed increased activity, and 308
deaths were recorded from it. In Angust the number rose to
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* «« A History of Asiatic Oholera,” by O. Macwamana, London, 1876, p.
109.
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3,513, and in Septemberto 6,084, Butin October there wasa de-
cline, and only 828 persons died of 1t, and in November only 52. °
It would be difficult to find a more striking instance of the
ipfluence of climatic conditions on the disease.

But though the warm months of the year can be proved to
be those in which cholera shows 1ts greatest activity in Furope,
it must not be forgotten that several winter epidemics In
Europe are on record. There is the winter epdemic of
Moscow of 1830-31; the Munchen epidemic of 1873-74
recorded by Professor Max von Pettenkofer, and lately we
have just witnessed the winter epidemic of Buda-Pest of
1892-93. A low temperature is, therefore, nct incompatible
with considerable activity of cholera.

As there are some difterences in regard to the activity of
cholera in Furope and in its endemic area, it will be of use to
give an outline of its relations to physical circumatances as
seen in its home., We give first, therefore, a table of the total
deaths from cholera in Bengal in 1879, arranged according to
months, with the rainfall in inches. |

Months Deaths, Rainiall 1n 1nches,
January 5,093 0:03
Fabruary 2,984 0:81
March e 6,257 008
Apnil s 8,786 062
May 7,678 508
June 5,849 19493
July 3,526 17-93
Aagust 1,163 14+23
Seplember ... 898 12:22
October o 925 473
November - 3,203 000
December 7,087 028

""'Repc}rb on the last two cholera epldenim; in London ag &ﬁéﬂbed hy the

consumption of impure water.

 From the Report for 1879 of the Sanitary Commissioner of Bengal. By

By Joun SiMoN,

J, M. Coates, M D. Caleutta, 1880.

Liondon, 1856,
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It will be seen, here, that April had the heaviest death rate
and May the next heaviest, and that September had the least,
and October the next lightest, The rainy season in Beugal
beging about vthe 15th of June and lasts till October, and it
will be noticed that, ag 1t progresses, the cholera becomes less
fatal, till it reaches its minimum 1 September., Thers was
an exceptional mortality in December in this year.

In the following table will be found the mortality from
cholera for ten years according to the months, together with
the average temperature of the month, the rainfall, and the
level of the subsoil water in feet, in the city of Calculta.

Mortnlity Lievel of

Uhcflreﬁ? for 'J?m'ﬁ; gf ng re, Rumfall 1n ﬂgrlrﬁgp

10 yenys Fahrenheit. inchas, in faet,
January 1,955 6707 044 ... 138
February 3,226 ... 73%0 83 .. 142
Mazrch ... 4,848 ... 80%5 1:98 ... 144
April 4,658 8407 249 ... 146
May 3,306 862 ... 646 ... 147
June 2,231 849 .. 1218 ... 140
July ... 1,818 83%6 ... 1264 ... 122
Aungust.,. 1,684 83°L ... 13TLe.,. ©6
Septemher 1,643 ga*»3d .. 10117 ... 82
October 1,806 ... 816 ., 661 ., 97
November 2,789 .. 749 .., (066 I 115
December 2,175 68°-1 024 ., 12'9

Here, the heaviest mortality was in the monthﬁ of March
and April, and the lightest in September and Augugt, The
warmest months are May and April, the coolest January and
December. The driest months are December and January,
the rainiest July and August., The subsoil water is at its
lowest level in May and its highest level in September, Thus,
the greatest mortality from cholera in March does not correg-
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pond with the hottest month, or the driest or the rainiest,
noxr with the highest or lowest level of the subsoil water.

Much has been written about the level of the subsoil water
and ity connection with cholera. But the mortality from
cholera and the level of the subsoil water do not vary
inversely, as some have thought, For though in September
the subsoil water is highest; yet it begins to fall rapidly then,
but the cholera morta,lfty does not rise in anything like
proportion ; in fact, does not show usually any great increase
till February, when it rapidly ascends: but the subsoil water,
instead of descending rapidly then, as it should if i1t were
inversely proportional to the mortality, scarcely descends at
all, the fall being only 0'2 of an inch, while the mortality has
risen from 3,226 to 4,848. Such a slight fall in the
subsoil water cannot explain such a very great rise in the
mortality.

It 13 observable that when cholera has been prevalent in
a place in HEurope in one year, it often breaks out again in the
same place in the succeeding year. In many of the epidemics
we have read how cholera re-appeared in the next year in the
distriet that it had ravaged the preceding year, and that after
this second visitation it gencrally dies out. Bub this 1s not so
in India. When cholera appears in one year in a place oub-
side its endemic area, it is unusual for it to occur again the
succeeding year, There appears, therefore, to be a great
difference in the behaviour of cholera epidemies in Europe and
Ludiw 10 tlus respect.

Some towns in Europe are much more liable to epidemies of
cholera than others. We constantly read of BSaratow,
Nijni Novgorod, Odessa, St. Petersburg, Marseilles, Paris,
Rotterdam, Cracow, Lemberg, Antwerp, Havre, Buda-Pest,
Hamburg, Valencia, and Granads, being affected.

Hamburg would appear to be especially liable to cholera
epidemics. *
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The following is the cholera record of Hamburg since the
first introduction of cholera into Kurope in this century :—

Year, No, of Casas. No. of Deaths.
1831 037 439
18342 3,849 1,65%
1848 3,687 1,765
1849 1,187 592
18560 194 440
1853 558 302
1854 471 311
1856 803 204
18566 121 73
1857 765 . 491
1859 . 2,580 s 1,285
1866 . 2,204 " 1,185
1871 171 101
1873 1,729 1,005
1892 18,000 8,200

This is indeed a terrible record. But it ghould be
remarked that Hamburg is situated on an alluvial plain near
the mouth of a great river—the Mlbe~—which is there strongly
tidal. TIn position, therefore, it much rosembles Caleutte,

On the other hand, there aro somse towns where ¢holera has
never obtained any footing. A few cases may possibly have
nccurred, but there has been no regular epidemic. Among
them are Versailles, near Parig, Cheltenham, Stuttgart,
Liyons, Hanover, Frankfurt-am-Main, Olmiitz. Liyons appears,
perhaps, the most singular exception. In cholern epidemics
at times 20,000 persons have taken refuge there from other
districts affeeted with cholera. The greater portion of the
city is on a low-lying piece of land, forming the triangle, ab
the apex of which the Soane and the Rhone unite. DButin
spite of what one wonld be inclined to think favourable



28

conditions for cholera, the disease has not succeeded)i
estabhshing itgelf there.

In addition to these, there are certain districts that cholera
has never wvisited, as it has never been introduced. They
therefore owe their immunity probably to that fact. They
are, leeland, the Orkney and Shetland Islands, the Azores
and Bermudas, the Cape of Good Hope, Patagonia, and Terra
del Fuego, and Australia and New Zealand. Chili enjoyed
rnmunity $ill the year 1886, but cannot boast of this any
longer,

The nivers of Europe are also not subject to cholera visita-
tions in an equal degree The Volga is one that has repe;tedly
formed the highway by which cholera has travelled to the
centre of Hurope. Saratow, Samara, Simbirsk, Kasan, and
Nijni Novgorod are on its banks, and they have often been
infected.

Many towns on the Danube have also suffered ; Vienna,
Buda Pesth, and Belgrade have had severe visitations.

The Seine has aequired an avil reputation from the frequency
with which Paris has heen atfected,

The deltas of the Rhine has often been devastated by
cholera, but its upper portion has not suffered in an equal
degree.

The inhabitants of the plains on the banks of the Elbe bave
suffered much and often also from cholera. ;

Repeatedly attention has been called to the dreadful out-
bursts of cholera that take place at Hurdwar, Puri, and
Mecca, T'hese are the great centres of pilgrimage of the
Oriental world. It is here that vast assemblages of persons
oceur ab intervals leading to a condition of overcrowding and
18 attendant filth that probably exceeds anything evex
witnessed elsewhere, and it is precisely here—ag might have
been expected—that cholera produces its most fearful
manifestations, It is by shutting our eyes to the conse-




29

quences produced on our race by overcrowding and filth that
pestilences like cholera go through the land and destroy the
inhabitants. It is almost too trite to insist hore that any
place that is visited by great numbers of persons at one time,
whether it be for purposes of religion, of pleasurs, or of
business, should be made the object of the most eareful regula-
tions, which should be not only euactcd but enforced, to
prevent, as far as possible, the evils that overcrowding cannot
fail to ental.



CHAPTER IIL

THE SYMPTOMS OF ASIATIC CHOLERA.

‘1 e symptoms of cholera are so various, and the disease
J- has so many different phases, that 1t is almost impossible
to describe it as a whole without making exceptions almost
a8 numerous as the regular symptoms., At one time we have
a cdigease killing with the rapidity of an apoplexy,. and at
another time allowing the patient, after crusl sufferings, to
languish mto life; at one time the vietims are cold and icy to
the touch, at another time burning with the fiercest fever
known to medicine. It will, therefore, be more convenient to
describe some typical cases showing the symptoms in the

most characteristic forms. ,a
The first case 13 one from Italy, and occurred during the

epidemic of 1886.

Case I-—M, 8., aged 99 years, was admitted into
hospital July 16th, at 11 a.m. BShe 18 a pale, blond, spare
woman, locking somewhat older than her years.

She stated that on the previous day she had had some
diarchoea, which contimued during the mght, but as she did
not feel ill she did not attach any importance to it.

She is lying in bed, with a pinched, drawn, anxious face,
eyes deeply sunken in sockets, skin of hands and feet
shrivelled, great difficulty in breathing, tossing herself con-
stantly about, cramps 1n legs. Has passed no urine since the
previous day Temperature in axilla, 366 C. (97°8 T.).
Respirations, 36. Pulse at wrist so feeble that 1t can scarcely

be counted ; about 130.
2.20 p.m. Bhe is lying barely conscious, passing under her
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occasionally & ¢ rice-water " motion. Sighs deeply, and
throws her arms about, crying now and then for ‘ mmore air.”
The skin has become of a deep leaden blue colour, Tempera-
ture, 87°C. (98° 6 F.). Pulse, 120, barely perceptible. Respi-

rations, 3%.
6 pm. Is in profound collapse. No pulse in radial or

brachial artery. IFace very pinched, eyes deeply suidken, lips
shrivelled, and cannot cover the teeth, which pﬁoﬁrude, gkin
of a dark-blue colour, quite cold to the touch, covered with a
slight sweat. Occasionally raises herself, to aid her respira-
tion. Temperature, 36>2 C. (9716 F.). Respirations, 4.

* She remained 1n this state for nearly two hours, and died a
little before 8 p.m.

“ Oase IT.—A. M., aged 66, was admitted August 9th with
Asiatic cholera. He states that he was quite well up to three
o’clock this morning when he was geized with diarrhoea. He
denies strenuously that he had any previous ciaxrhea what-
ever. Shortly after this diarrhoes commenced he vomited,
which he has since frequently done., He 13 a strong, healthy
looking man; he has a marked choleraic appearance. Pulse
08, respirations 28 ; temperature in axilla, 36%4 C. (975 I.) ;
diarrheea constant; tongue, cold to touch; skin, blue and
shrivelled, voice, hoarse and very feeble. ;

August 10th.—9 a.m. IHas had mueh diarrhtea during the
night and some vomiting. Is in profound collapse, has passed
no urine, pulse imperceptible in radials, can be roused only
with "extreme difficulty. Respirations 24, heart-beats 80,
temperature in axilla 356%4 C. (96°72 F.), temperature dn
rectum 37°:2 C. (98™9 E.).

Evenang, Has had much diarrhoea during the &&y,ﬁ the
stools being ‘rice-water’ but distinetly tinged with blood.
Has vomited alsa. Lying on his back scarcely conscious, eyes
half closed, cheeks flushed, surface of hody covered with an
erythématous rash, Respirations 38, heart-beats 96 (no pulse
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in brachial artery); temperature in axilla 3792 C. (989 F.),
temperature in rectum 37°°6 C. (99°5 F.).

At 8 p.m. Teniperature in axilla 377 C. (99°86 F.),
temperature in rectum 38°3 C. (100°9 F.).

He died gt about 11 p.m.

Casp I1L.-—L.B., a youth about 19 years of age, was admitted
into hospital on the 10th Aug. He states that he first suffered
from diarrheea on the 8th inst. His aspect is now somewhait
choleraic.  Respirations 18, pulse 104, temperature 37°'3
(99°-1 F.). During the day he passed 50 cubic centimetres of
urine (about two ounces), which contained much albumin, and
gave an indoxyl reaction. A

Aug. 11th.—Much diarrheea in night. Isin & condifion of
stupor, from which he can be roused with difficulty, cheeks
flushed, eyes half closed, diarrhoea has now stopped, has
passed no more urine. Pulse 112, respirations 20, temperature
37°3 C. (99°-1 I7.), temperature in rectum 386 C. (101°-5 F.J.

In the evening the stupor was much deeper. He had no
vomiting or diarrhoea daring the day; also no urine hais
passed. When he is with difficulty roused he answers
questions in a very husky voice.

Pulge 112, temperature in axilla 38°1 (. (100°4 F.),
temperature in rectum 38°6 C. (101°:56 F.). IHe passed no
more urine. The stupor deepened’ into coma, in which he
died at 6 a.m. the next morning.

In these cases which have been select@% a8 being fair
examples of the disease, may be seen nearly all thé
phenomens that occur in acute typical cases of Aﬂiabie%
cholera that are fatal in the earlier stages, as they present
themselves during an epidemic of the disease. #t wili be:
noticed that in all of them the symptoms of cholera were:
completely developed on their admission to hospital. The
progress of the disease is usually so rapid that even the best)
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organisation fails, as a rule, to bring the patient to the
hospital in the earlier stages, the disease is, therefore, nearly
always far advanced before it presents itgelf for treatinent.

1t is for this reason that two of the earliest and most
important conditions are scarcely mentioned in these cases.
They are the period of incubation, or the time occupied
between the reception of the infecting agent and the develop-
ment of the disease; and, secondly, the exact nature of the

aa:haat symptoms that occur and announce that the disease
ha.s commenced.

The question as to what is the length of the period of
fz;%wubampn in cholera 18 of the greatest practical importance ;
ag much depends on the answer to be given as to the regula-
tions that may be most advantageously employed [or limifing
the spread of the disease. But very little investigation is
needed to show that it has no fixed term, like small-pox, for
instance, but thab it varies very considerably in different cases.
The shortest period of which we have any knowledge is the
one that occurred at Cardiff, where infection, development of
the disease, and death, all took place in the course of a fow
hours. DBut such a case as this is exceedingly rare. In many
eases that we have investigated, and where there was no
reasonable doubt as to the exact time of infection, the digease
was developed on the third day, in many others on the fourth.
»@We have also come across & few In which the symptoms
fo%@gmed on the first day. In Italy, whilst we were there,
m%%u Jﬁﬁqﬂﬂgﬁ ed in persons after they had been released
from qﬁa&r%HQ1ne, “where they had been detained for fue
complete days, showing that the disease often takes six and
peven days for development. Some cases that we hayve come
azé‘i'oss probably took eight and nine days, and there can be
l],%tlg doubt that it oceasionally develops later than this.

There ig valuable evidence in regard to the incubation of
&holena to be derived ##6m the well-known epidemic of cholara,
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that took place at Theydon Bois in Hssex in the autumn of
1865,

The epidemic was due to water contaminated with cholers,
matter from two patients, who had apparently contracted the
disease in passing through Southampton, where the disease
was ragmmg. The water was drunk by several persons, of-
whom nine took the disease. The water was not used after
the 6th day from its pollution, but still cholera continued to
occur. While the water was being used, one case occurred on
the second day atter 1ts pollution, two on the fourth, and one
on the sixth. The water was then disused, bubt on the
cleventh day after it had been polluted, and five days after it
had ceased to be used, two more cases occurred ; and on the
twelfth day from pollution, and six days after disuse, there
were three new cases. Of all thess cagses then the shortest
incubation was two days, but the greatest number of cases
occurred on the s1xth day from disuse, giving an incubation of
certainly six days, and possibly twelve.

There is another case of very great value in this conneection.
It 1s an account by Surgeon J. Tulloch, of an outbreak of
cholera oceurring at sea. Dr. Tulloch says, “ I will now refer
briefly to an outbreak of cholera on board ship at sea, twenty-
four days after leaving port, which I conceive to be illustrative
of the opinion that cholera poison may be conveyed otherwise
than by personal communication, On the 21st May, 1859, T
embarked at Caleutta on the ship ‘¢ Gertrude,” i1n medical
charge of wounded and other invald soldiers for England.
Cholera was then universally prevalent in Calcytta, and in
several troopships that had sailed earlier in the season, the
disease broke out when they were in the river —a circumstanece
which caused serious apprehension for our safety ab thig

L

*Report on Cholera i London, and especially in the eastern distriots,
in 1866. By J, Nmrrox Ravorirrs, London, 1867,
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advanced season, and, I may add, led to our using every
available sanitary precaution. Having reached the equator
without any signs of cholera, we congratulated ourselves on
what we believed to be our escape. But 1t was not so, for on
the 15th June, when in the fourth degree of south latitude, and

s twenty-four days from all communication with the shore,
hundreds of miles from land, the weather hot and steamy, bub
not unusual for that latitude, a goldier mmvalided for ophthalmia,
(then convalescent from dysentery contracted on board) was
geized in the morning and died next day. On the sanie
morning, the chief officer of the ship, perhaps the strongest and
healthiest man on board, was seized and died in three-and-a-
half hours. In the afternoon asoldier's child, a boy six years
of age, was attacked, and died on the following morning. On
the 20th, a soldier recovering from dysentery was attacked,
and died on the 21st, and on the 25th a strong healthy sailox
was seized, and died next day.

““ If we admt that the cholera poison 1g of a specific nature
we must admit, reagoning from the above instance, that 1t
was brought in the ship from Caleutta. Lt could neither have
been generated in the ship nor wafted in the air from a
mephitic shore. How and why it exerted ils influence at this
particular time, and not beiore or after, 1t 18 unnecessary here
to enquire,’’

* Tt is greatly to be regretted that we have not more details
given iu thus case. It way be assuined that Dr. Tulloch knevy
perfectly well that 1t was cholera, and not meie ptomaine porgon-
ing, Hadwut been ptomaine poisoning also all the cases would
have occurred together and not at intervals during ten days.
But we are not infoamed whether there was any soiled linen or
clothes on board, whether all the men on board drank from

iQ;FI A v g e bt

* Dr. Murray's Report on the Treatment of Epidemio Cholera. 1869,
Page 18,
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the same water supply, and whether the men who were
seized with cholera, had been resident in Calcutta before
embarking, It is a case of great interest, and admity of a
possible explanation by an exceptionally long period of incu
bation.

An Indian physician well acquainted with the disease
told us that he believed the third and fourth days were
those on which the disease most frequently developed, and 1f
we add to them the fifth and sixth we shall probably have the
period at which the disease shows itgelf in the great majority
of cases. We have seen some instances in which the disease
declared 1itself on the second day. In the epidemic af
Messing in 1887, an outbreak at which we were present,
there were some cases that showed thewnselves on the third
day.

In the Hamburg epidemic of 1892 two cases occurred which.
show the uncertainty of the length of incubation in cholera.
A physician arrived in Hamburg to give his assistance during
the epidemic on August 28th. He was seized with chdlera on
the 29th. In this case there can be no doubt that the incuba-
tion was one day. A stoker who, there 15 every reason to
believe, contracted the digease in the town of Hamburg itself,
left that port on board a ship on the 16th August. He was
seized with cholera on the night of the 18th and 19th August
and died, giving a probable ineubation of three days, and
cerbainly over two.’

Thus the incubation of cholera is not a definite period but
varies considerably, and the conditions on which these
variations depend must at present be declared as absolutely
unknown. All that can be asserted is that a large proportion
of cases develop in the second half of the first week, and tha,

Al T il Ay Bk Al bt e
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* Die Cholera 1n ;?Iamburg, von Dt. J. J. RRINCKE, Deutsche Medicin-
ische Wochenschpift, No, 8, 4, 5, 1893,
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it is improbable that any are delayed much longexr than the
second week.

The next point is, what is the earliest symptom of cholera
and what is the condition of the patient during the period of
the invasion of the disease? In very many cases the slage
of invagion is characterised by diarrhooa.

Very many patients will adimut that they have suffered from
diarrhoea sometines for days, In most cases the diarrhoea 18 of
a very painless character, although it may be profuse. Qcca-
sionally abdominal paing are complained of in this stage, and,
still less frequently, a feeling of malaise. But, on the other
hand, there are some patients, like the patient m Case 1I., who
deny completely that they have Had any diarrhoea., Many
times we have clogely investigated this point, and have seen
not & few cases that were stated to have occurred withoub
previous diarrhcea ; some of the patients that we have asked
have been obviously past all earthly hope, and we can see no
reason whatever to doubt their word.,

Wheh the discuse has developed the symptoms are more
definite and characteristic, and must he examined in more
detail.

The first stage of the developed disease is the period of
evacuatton, In this stage there i1s more or less diarrhoea, and
generally it ig profuse. The stools are at first yellow, and like
those of ordinary diarrhma, but they very soon become liquid,
whitish, turbid, somewhat opaque, the so-called ¢ vice-water "
stool; & term which exactly describes them. They are some-
times tinged with blood. The earlier stools, after they have
ceased to be yellow, are more watery, and contain less white,
granular, and flaky matter than those that succeed, The
dejections are always markedly alkaline., When this stage
hag fairly begun, it 1s exceedingly rare to find any trace of
yellow colouration or biliary matter in the dgjections. In the
earlier watery condition of the alvine evacuatiens the amount
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of albumin present is very small ; in the typical ¢ rice-water
it may be considerable,

The vomiting accompanies this stage; it may begin very
early, but generally it follows and does not precede the diarrhoes.
It may beentirely absent, but generally it is present; somefimes
it is easily perfermed, but at others it is so severe as to greatly
distress the patient. The vomited matter after the stomach
becomes empty of food is often a clear fluid, a little later it
may be somewhat turbid. It is generally acid in reaction,
sometimes neutral, and occasionally alkaline. It happens now
and then that nothing is ejected, the patient retching con-
tivually without result, Somietimes the act of vomiting is g0
violent as fio rupture the lining membrane of the air-passages,
leading to an emphysematous condition in the region of the
neck. Occasionally the vomited matters are tinged with
blood. In this stage it i1s very rare for it to contain any
biliary colouring-matter. On the whole, it may be affirmed
that voiniting is not an unfavourable symptom, and even if it
ig continued late in the disease it 18 usually followed by
recovery. The explanation is probably this, that when the
cholera poisoning is very severe the nervous system is so
affected that vomiting soon ceases to be excited, but in the
lighter forms that does not oceur,

During this period the patient generally complains of pain
in the region of the stomach aud abdomen. It is sometimes
very severe, and this is of bad omen. The seat of it varies ;

.the stomach often, sometimes 1t is near the umbilicus,.some-
Jtimes lower down. At times the pain is fixed, afd at %ﬁhers
it appears to move about very much as it does in dysentery;

but it aypears to be rarely, if ever, accompanied by tenesmus.

1t 15 at this period that the temperature of the body begins

to fall, but the depression now is very seldom great. About

half a degree centigrade (‘9 of a degree IFahrenheit) is the

usual amount of depression of the temperature of the hody
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in this stage, and it may be less than thig., The skin begins
to feel cold to the touch, the tongus especially go. To ascertain
this point—as it is of some value in diagnosis—the dorsal
surface of the middle phalangesal portion of the index finger
should be used, ag it is very greatly more sensitive than tha
tip of that finger, which is usually employed.

The exceedingly painful symptoms of muscular cramps now
begin. They generally are strongest in the calves of the legs,
the muscles often feeling hard and knotted. They may also
be very severe in the arms. In extreme cases, nearly the
whole of the muscular system is affected—the calves, the
thighs, the arns, the forearms, the muscles of the abdomen
and back, the intercostal muscles, and those of the neck.
The patient writhes in agony, and can scarcely be confined to
his bed, his shrieks from this cause being very distressing to
those around him., The cramps are seen perhapsin their most
pronounced form in the young, muscular, male adult European,
stricken down with'cholera soon after his arrival in India.

The appearance of the patient begina to assume the
choleraic aspect. The eyes are sunken in the orbits, the noge
gharp, the skin is cold and covered with a clammy sweat, The
gecretion of urine is arrested; the pulse logses much of its
force; there is great thirst, and a general feeling of anxiety ;
the tongue is white, but is not thickly coated.

The next stage is that of the fully developed disease and is
usually called the siage of collapse,  In many cases it comes
0] cf;g‘te suddenly, In a few minutes the pulse complstely
fails %t thé wrist, the patient's aspeet changes, and it is at-
once seen that the condition has become mueh more gerious,

In ecollapse the diarrhces and vomiting lessen as a rule,
though?sometimes they persist, as in the following case.

Cagg IV.—G. U., a man of 66 years of age, was admitted
into hospital on July 17th, He states that he was taken ill
yesterday with vomiting and some diarrhcea., He is now in




40

intense cholera collapse. Features excessively pinched, eyes
deeply sunken ; is scarcely conscious; nop pulse, heart-beats
84, regpirations 80, temperature 36>2 0. (9716 F.). The

abdomen, judged by the signs elicited by physical examination,
18 full of Huid. He still vomits occasionally, but the diarrhcea,
is profuse, it pours from him literally in a continuous stream.

4 p.m.  Is lyling in amorbund eondition, quite unconscious,
breathing stertorous. No pulse in radial or brachial artery.
Ten:perature 35°6 C. (96°1F.). He hngered in thig condition

till 3 a.m. the next morning.

The patient in this stage assumes an aspect quite character-
istic of the disease. The skin becomes of a dull blue colour,
sometimes it is quite livid. The patient is cold to the touch,
and he is often covered with a cold sweat that may be seen
standin on the forehead. The eyes are deeply sunken in
thelr sockets, and surrounded by dark colcured circles, The
nose ig sharp, the cheek sunken, the lips blue and shrivelled,
and can no longer close the mouth, so that the teeth protrude, |
covered with sordes. The pupils of the eyes are contracted.,
The patient is tortured with thirst with an intensity unknown
in any other digease.

Sometimes a peculiar odour is observed emanating from the
body and breath; 1t is quite peculiar, it is of & sickly
character, it might be styled ‘ musty”; it is of very serious
import, being generally shortly followed by death. It is
interesting to note that Jacobus Bontius made exactly the
same obgervation negrly three centuries ago, We have, how-
ever, known it to pass off, the patient, in one case, living. for
three weeks afterwards. H

The cramps add greatly to the patient's stfferings; their
most painful seat is usually the calves of the legs. The whole
muscle may feel contracted, and, .literally, as “hard 48 a
board,” or it may be knotted in places. The feet are often .
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gtrongly arched by muscular contraction, and the fingoers
flexed in the palms of the hands inveluntarily. The thunb is
gometimes drawn across the palm under the [ngers.
Occasionally a musele may be torn through by them.

A very large number of patienfs complain sevorely of vertigo
uring the progress of the disease ; it may supervene very early,
orit may be a later manifestation, and itis & symptom thal may
remain for a considerable time,

The whole surface of the skin i8 blue, but the deepness of
the tint varies very greatly in different cases, and this does
not seem to depend on the natural tinge of the skin, for both
dark and fair individuals often became excessively blue. 'Lhe
lips, the hands, the feet, and the circles round the eyes, are
especially dark in colour. The tint varies From a dull leaden
blue to complete lividity, The skin loses its vascular
irritability, and the finger-nail drawn across it fails to leave
any trace, The skin of the fingers is shrivelled, as if it had
been soaked for a long time in wadber. If the skin is taken up
between the thumb and forefinger it remains in the fold that it
has' baen made to assume, ag it has lost its elasticity., The
patient usually complains of {eeling cold—a great aggravation
of hig sufferings—though not always, and to crown all his
tortures & distressing dyspnoos that threatens to suffocato him
gupervanes. Ele raises himsell ag well as he can to aid his
respiration, and restlessly throws himself from side to side,
erying oul frequently on account of the cramp or for more air,
+ The* voice undergoes great change, as the expression voz
cholerich implies ; it 18 husky, high-pitehed, frequently reduced
to a faint whisper, sometimes scarcely audible at all.
| The pulse, in %ypical cholera, soon begins to lose its
strength; it .becomes feeble, compressible, and rises in
*ﬁﬁgqgancy. Between 00 and 100 is the usual rate before it
becomps imperceptible in the radial artery. After it is

| Amperceptible there it may still be folt beating in the brachial
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artery. Should it cease to be felt in the brachial, the case is
of the gravest import. The heart’s action now becomes
faster, but it is often difficult, even by means of the stetho-
gcope, to determine its rate, In the less severe cases, 120 to
140 may be noted. When the pulse begins to become again
perceptible at the wrist, it is at first very feeble and quick;
but its frequency soon diminishes again, but does not become
normal for a very considerable fime. F

The temperature is, as a rule, much lowered. In Case I.,
the temperature descended vo 36°2 C. (97°16 F.). In Case L1.
1t fell to 36°4 C. (95°-72 F.); but it may often fall much more
than thig, 32°:5 C. (90°5 F.), or 33°2 (. (914 I.) being often
noted. Dr. Goodeve gives 31°1 C. (88*F.) as a temperature
recorded by him., In Case III. the temperature was never
sub-normal, In typical cholera, the internal temperature, as
taken In the rectum, may be above normal, or normal, ox it
may be sub-normal. In Case II. it was 372 (. (98°9 F.),
not very much changed, but we have known it as low as
34°1 C. (9338 F.). Immediately on the typhoid state
occurring, the temperature rises above normal, generally from
38° to 39° C. (100°4 to 102>2 F.), and afterwards falls again
frequently to sub-normal. But the temperature in cholera
shows many and great differences, for which it is difficult to
account, and different epidemics give very different obgerva-
tions. In the Hamburg epidemic of 1892, for instance, the
readings taken by the thermometer were unusually low, both
externally and internally. In no case that we saw was there
& highly febrile condition, and we made many enquiries, and
we met with no physician who had seen a case of that nature.
It is a subject to which we must return again.

The function of respiration is markedly affected in typical
cholera. At the end of the period of evacuation a slight
quickening of respiration will be usually observed, Bu'it is
in the period of collapse that it shows its greatest deviation
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from normal, The rapidity becomes great, and this takes
place usually comparatively suddenly. In a short time the
respirations, which had only been 20 or 24 a minute, will rise
to 80 or 85. The chest movements are also greatly exagger-
ated, and the nostrils dilate widely at each inspiration, Dut
with all this extra movement there iz an intenss feeling of
dyspneea and impending suffocation ; and it will be noticed
thaf, as the dyspnoma increases, the colour of the skin becomes
perceptibly darker. But there is not the slightest difficulty
in the air entering the chest; the larynx and trachea are
quite free, and the air can be heard entering the lungs. Nor
is there any condition like pneumonia, hypersemia, or cedemsa
in the lungs themselves to account for the dyspncea, as can he
easily verified in the autopsies of persons who have died in
thig condition, This subject must he further discussed when
we come to the pathology of cholera.  With the stage of re-
action the dyspnoea lessens nearly as quickly as it supervened
and the feeling of suffocation disappears. ,

Itisin typical cholera with sub-normal temperature that the
dyspncea is most marked; in the other forms the respiratory
function ig less affected, sometimes not at all, and yet the
cholera may be very destructive to life.

With the dyspnoea the breath feels cold, and it has been
found to contain considerably less than its due proportion of
carbonic acid,

There 18 a general diminution in the acuteness of perception,
of the special senses, The patients do not hear clearly, nor
see, nor smell with the acufeness of ordinary health. In
regard to intelligence, that is a subject that must be discussed
further on.

It will be noticed that in all the cases given death occurred,
and it is, undoubtedly, by far the commonest termination of
severgscholera collapse. It very. commonly takes place quite
suddenly, ,and is especially apt to occur after a sudden change
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of posture, the action of the heart and respiration ceasing
abruptly, or more frequently the action of the heart becomes
more and more laboured, and respiration is reduced to a slight
upheaval of the chestwalls, which at last ceases completely. But
death, though usual, is not the only termination of these cases.

Case V.—A, M., aged 65, was admitted into hospital August
9th. He had suffered from diarrhoea since the 6th inst. He
is 8 robust man. He has a characteristic cholera appearance.
Skin cold and blue, voice husky, pulse feeble. Respirations 18,
pulse 60, temperature 36°2 (97°-16 F.), pupils contracted.

August 10th.—Is still much collapsed ; has passed no urine;
has vomited much green fluid.

August 11th.—Ismuch bebter ; vomiting ceased ; haspassed
urine; temperature in axilla 367 (98°F.), temperature in
rectum 37° (98°6 F.), respirations 18, pulse 76.

He had no further symptom, and remained quite well.

Here the recovery was quite nnusually quick, Itis true that
the symptoms wyere not very severe, but considering the age of
the patient the recovery was very rapid. Still these cases do
present themselves for notice from time to time. DBut usually
the course of events 18 very different, ag will be geen in the
following casge :—- *

Case VI.—J, M., a strong, well-built man, 86 years of age,
was admifted into hosgpital with cholera on December 16.

He had suffered from diarrhcea all the previous day. He is
in severe collapse. Cyanosis of the skin; eyes sunken. No
pulse. Has passed no urine since the previous day, Cramps
in legs. Temperature, 30°8 C. (96°4 F.).

December 17th.—Pulse scarcely percepfible. Temperature,
36°C. (96° 8 F\)

Buewimg, DBetter. Diarrhces stopped; pulse stronger; tem-
perature, 37° C. (98>0 F.). Has passed no urine during the day.

December 18th.—Is better. Pulse of fair strength, 108;
temperature, 37° C., (986 F.). Suffers from stupor.
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Evening, Temperature, 37°-8 C. (100°F.) Has passed no
urine.

December 19th.—Stupor very marked, can hardly answer
questions, Moans frequently in the pcculiar way cholera
patients often do. Pupils much contracted. Pulse, 110;
temperature, 88°:2 C. (100°7 I.).

Evening. Pulse, 120; temperature, 38°8 C. (101°:8 F.).
Has passed no urine. Stupor very marked.

December 20th.—Much better. Has passed 200 grammes of
urine (about seven ounces). It is highly albuminous and
contains much indoxyl. Temperature, 87° C. (98°:6 I\). From
this date his progress was uninterrupted and he was soon
convalescent,

I this cass, instead of the patbient recovering at once or
dying, after a somewhat long interval the pulse reappeared
and the symptoms became ameliorated, and the stage of
réaction was established. The pulse is al first very feeble,
and scarcely perceptible, then it gains in strength, and with
this the temperature of the body rises, the blue tint of the
surface and extremities lesgsens. The dyspncea disappears,
the cramps also end, and the patient is in all respeets much
better. All this may take place in an hour or two, or i may
take & whole day. In India we have often seen the change
take place much more rapidly than it ever doss in Rurope.
Sometimes with this groat improvement in the general
condition of the patient, the vomiting and diarrhoa, which
generally cease in the period of collapse, xecommence, This
is most serious, as the improvement established is quickly
lost, and th> patient falls into & condition which is
almost hopeless. Should this not happen, the patient next
passes info the so-called typhoid state. The temperature
rises t0 above normal; in the case given it rose to 88°8 O,
(101°:8 F.). His face is flushed, his aspect that of a person
suffering from fever. He answers questions with difficulty,
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and is apt to moan at intervals in a peculiar way. The
diarrheen ceases completely, or is greatly lessened, and the
stools begin to show, for the first time since the true choleraic
process commenced, & green or yellow tinge, due to the
presence of bile. This is a, most favourable indication.

There are great differences in the degree to which the reaction
ig carried in different cases. We think it is decidedly more
rapid in India than it is in Europe. In reading Professor
Griesinger's: aceountof the reaction written after the European
epidemic of 1854, it strikes us as being nearer the form seen
in the east than the present European one. Itis likely, there-
fore, that epidemics vary much in this respect.

But the secretion of urine is not often re-established with the
abatement of the other symptoms. It generally takes much
longer for this function to be resumed. Its non-appearance
gives rige to the gravest apprehensions. In by far the greater
proportion of cases of severe cholera 1t is suppressed for
several days. Occagionally cases may be met with in which
thae georetion 1is mﬂy much leggened, but ’ﬁhay are exceptional.
Bivery day that passes till the secretion of urine is re-estab-
lished adds greatly to the danger of the patient. As the time

of suppression lengthens"the symptoms bacome graver. The
patient either becomes first restless, then drowsy, unable to

answer questions, ox to notfice what goes on about him, or else
delirium supervenes, In the case given, the secretion did not
make its appearance till the fifth day, but it is sometimes
longer than this before it re-appears.

When the secretion of urine is re-established, a great improve-
ment in the general condition is manifest in most cases. The
stupor lessens, or the delhium ceases, and convalescence begins.

Should the urinary secretion remain suppressed coma
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krankheiten. von Prof. GRIERINGER., Hrlangen, 1857,
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generally supervenes, in which the patient dies. Not
unfrequently cedems of the lungs occurs, rapidly proving fatal,
sometimes in three or four hours from its commencement.
Pneumonia is algo not an uncommon termination, any coms
plication occurring at this time is apt to cause death speedily,
as the patient’s exhausted condition does not permit of any
combat with a fresh morbid condition.

Even when the urinary secretion re-appears it is nob
certain that it will be permanent. In certain cases, after
amounting to as much as half a litre a day (about 17 ounces)
it will diminish, ultimately ceasing altogether, the patient
relapsing into the typhoid condition, in which he dies.

Case VII.—J, P., a somewhat delicate man 48 vyears of
age, was admitted into hospital with cholers on January 28th.
He gtates that he has been ill a week with vomiting and
diarrhoes at infervals. He has passed no urine since the 23rd
inst., Skin is slightly blue in tint. Pupils contracted. Tem-
perature, 36°6 C. (96°F.).

In the evening his temperature was 36°8 C. (96*4 I'). He
passed a small quantity of urine.

January 29th. I8 in muttering delivium, very restless,
cannot reply to questions. Pupils very contracted ; tempera-
ture, 36° C. (968 F.); pulse 90, very feeble ; respirations, 30,
He passed no more urine and died at 6 p.m.

Here the patient suftered five days from suppression of
urine ; a small quantity was then secreted, and then further
secretion stopped. The muttering delirium is one of the
commonest accompaniments of choleraie ursemia. In these
cases 1t is almost universally found that any urine secreted is
highly albuminous.

Occasionally an opposite econdition oceurs, and an enormous
quantity of very pale urine of low specific gravity is passed, We
have seen as much as eleven litres (considerably more than
two gallons) passed in one day. It did not m the least
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interfere with the convalescence of the patient, who completely
recovered.

Contraction of certain muscles, or groups of muscles, are
very frequent during the course of cholera. Reference has
already been made to the flexion of the fingers and to the
arching of the feet. We have seen one of the cremaster
muscles powerfully contracted. Sometimes the muscles of the
lower jaw close it, and, more frequently still, the muscles of
deglutition are in a state of contraction, rendering swallowing
impossible. This has always, as far as we have seen, por-
tended a fatal termination. Once there was spasm of the
laryngeal musecles, this was also rapidly fatal

It has already been stated that during the acute choleraic
process no billary matter appears in the stools, or in the
vomit, and the sooner the return of the natural colouring-
matter 18 noticed in the dejactions so much the more favourable
ig the prognosis for the patient. It is remarkable that after
death in acute cholera, the gall-bladder is almost. always
found {full of hile, which has not been able to enter the
intestine. DBut, in gpite of this condition, which one would
think would be most favourable for the production of jaundice,
il is a very rare complieation of cholera. But all the cases,
‘fhat we have seen of it have terminated fatally.

This condition of suppression of the urine and retention of
the bile, and the symptoms dependent therson, Dr. Chevers *
has termed Cholo-ursmia, & very convenient name for it.

When the urine has been suppressed for some time thé
intelligence becomes blunted, stupor is manifested, or deliritm.
supervenes. DBut this, as a rule, does not occur at once.
Several days may elapse without any change in this directions
But sometimes in cholera a peculiar deadening of the intellec-
tual faculties comes on early.  The patient appears dull and

vl

* Digeases of India, by N. CaEvirs, M D. London, 1888.
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heavy, unable to answer questions, or even a slight delirium
may occur, We have seen this in cases which, judged by the
general symptoms, could not be classed as severe cholera, and
when the urine had not heen guppressed, or, if so, for such a
short time that it could not have given rise to such a severe
cerebral condition, In cholera & man, otherwise {fairly
healthy, can suffer from suppression of urine for three or four
days without its giving rise to any cerebral symptom, so that
these cases cannot be attributed to this cause.

The following is a case illustrative of this ;—

Case VIIT.—L. P., a muscular, well developed young man,
was admitted into hospital with cholera, Jan, 21st., He had
suffered somewhat from diarrheoes for a day or two previously,
His face is quite natural. Pulse of good strength, 72. Voice
strong, When spoken fto he answers vaguely, and
does not appear to understand what he said, IPupils con-
tracted. Temperature 35°6 C. (96°-I1.). A small quantity of
urine drawn off by catheter was not albuminous.

Jamuary 22nd.~—Is much more confused to-day, cannot
reply intelligibly. Pupils much contracted. Temperature
34°5 (. (941 F.). Pulse 100, of fair strength. Has had
gome diarrhoea, but not excessive.,

Hyeming,—Pulse 108, temperature 34°8 O. (94*64 T.). :

January 28rd.—FHe i no longer sensible, but in a mutter-
ing delirlum. Pupils much contracted. Temperature
34°5 O (941 F.). Pulse good, 84, No change in the face,
which is quite normal. No urine hag been passed.

Evening.—Is suffering {rom symptoms of pulmonary cedema.
Temperature 33°8 O, (92°84 F.). TIle died of this condition
early the next morning.

This case 18 of interest in several ways. The patient was &
healthy looking young man, and when admitted had not suffered
from suppression of the urinary secretion and the urine was
not even albuminous. But in spite of this his intellectual
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faculties were deeply affected. He did not know where he was,
and could not reply to questions, and his aspect was that of a
person greatly confused. 'When not addressed he was in a,
condition of stupor, with occasionally some delirinm. It is
clear, therefors, that this stupor was directly due to the asction
of the cholera poison and was not secondary to uremia.
From the time of his admission he secreted no more urine,
and the symptoms were naturally aggravated by this con-
dition.  But the prinary stupor was entirely independent of
the state of the urinary secretion, and also of the enteritis.
This condition 18 not uncowmon iu cholera, and it is often
termed ursemia. DBut in the ordinary cholo-uremia of cholera,
the cerebral symptoms do not come on till the suppression of
the urinayy secretion has existed for some time, but in these
cases to which we are now referring they begin almost &g soon
as the cholera process itself. In some epidemics this is so
common a8 to lend a special character to the disease, and
cholera seems then somewhat allied to typhoid fever, where

. the same condition may often be seen iotally unconnected

with any suspicion of its being due to suppression of urine.
Another feature of interest in the case is that the patient
never had the facial appearance of a person suftering from
cholera. The eyes were not sunken, the cheeks were full, the
lips natural, and the voice was quite normal, The pulse did
not fail a8 it usually does, but was quite strong throughout
the diseass. The diarrhoea was moderate in degree, and was
entirely absent for more than a day whilst he was in the
hospital ; but shortly before his death he again suffered from
it. He had a markedly depressed temperature, but it is not
always so in these cagses. He had no choleraic dyspnea. As
the pulmonary cedema came on before death his respirations
rose, but the true dyspnwma of cholera was not present. From
his aspect, his voice, the absence of dyspncea, and the amount
of diarrhoes, anyone unacquainted with the disease might
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have grave doubts whether 1t was cholera at all, There were
no cramps also throughout the case. DBut these cases are not
unusual, and in some epidemics they are quite common. In
this particular case the autopsy disclosed the typical lesions
of Asiatic cholera in amost gsevere form. This form of cholera,
with severe cerebral symptoms occurring early in the diseass,
18 very fatal,

As a complete contrast to this case, we give one of acute
cholera, where there was total suppression of urine, and the
intellectual faculties did not suffer at all.

Casn IX,—J. K., aged 30 years, a tall, spare man, was
admitted into hospital on February Srd. He states that he has
been four days ill. Has had much diarrheea, but was at work
vesterday. Has passed no urine gince yesterday; face
markedly choleraic; voice fesble; pulse very weak; respira-
tions, 86; some dyspnoa ; pulse, 108 ; temperature, 3522 C,
(96°36 F.).

February 4th.—IHas had much diarrhees ; stools coloursd
with blood ; no vomiting; no urine; temperature, 365 C,
(977 B.) ; pulse, 108, very feeble; respirations, 28; is quite
intelligent ; no stupor,

February 5th.—Temperature, 36°C. (968 F.) Has had .
much diarrheea and vomifing.

4 p.m.—Temperature, 36>4 C. (9752 F.); pulse, 120;
respirations, 36; no urine, Has wasted much during the
time he has been in hospital. Pulmonary cedema commenecing,
He is perfectly conscious and intelligent, and not confused in
any way.

February bth.—Died at 2 a.m, this morning.

In the symptoms of these two cases thero was the greatest
difference. The patient who had the longest suppression of
urine (Case I1X.) was quite intelligent to the last. The other,
(Case VIIL,) had severe stupor from the firgt, In fact, it was
almost the earliest symptom.

1
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In these cases of cholera in which the stupor begins very
early, we believe it to be a direct eftect of the poigon, and it is
then to be distinguished from the secondary stupor, which is &
consequence of the enteritis, as this last in its turn 1 to be
distinguished from the later occurring stupor and coma due to
the cholo-urmmia,

In Case IX. the enteritis wag, if anything, more severe and
extensive than in Case VIII., and yet the stupor was entirely
absent, In the stupor due to the enteritis, the aspect 1s much
more typhoid than in the primary stupor. The patient lies
on his back, the skin over the cheeks ig flushed, the eyes half
closed and rofated upwards, no notice 1s taken of what is
passing in the room; but should ursmia supervene, the
patient is very apt to become restless at 1ts commencement.

To put the matter, perhaps, in a clearer light, it may be
gaid that the choleraic stupor depends on three factors: The
direct effect of the poigon, the enteritis, and on cholo-ursemis,.
Yet each of these alone is capable of producing stupor, and,
in certiain casges favourable for ohservation, their effects can be
distinguished ; but, in the majority of cases, as might have
been expected, the typhoid condition results from a combination
of the three.

But these cases are of value in other respects, as showing
how completely the symptoms in cases of true cholers may
differ. As has been said in Case VIIL, the characteristic
appearance of cholera was entively ahsent; there was no
dyspneea, the pulse was strong, the voize normal, and there
were no cramps, There was nothing to lead one to suppose
that any undue quantity of flutd had escaped from the body.
In Case IX. the appearance was choleraic, the pulse feeble,
the eyes sunken, and there was dyspnoa. Yet the cause of
death was the same in each case, and the autopsies of both
disclosed the most severe lesions of Asiatic cholera. These
cases supply a complete refutation, if ons were needed, of the
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assertion that cholers is merely an exaggerated form of
diarrhoea, but show, on the contrary, that it is a disease of
great complexity, having a wide range of varying phenomens.

Sometimes in the typhoid condition of cholera there is
complaint made of insomnia : the patient will not be able to
sleep for forty-eight hours, or even longer. It 18 chiefly
noticeable for the trouble it causes the patient, who, however,
usually does well In spite of it.

Hiceough is often a distressing complication at this period.
Tt may be very severe. We have known it last for four days,
but 1t is rare for it to conbinue so long as that; it does not
appear to exercise any unfavourable influence on the course of
the disease.

Sometimes the ,patient does not seem to xecover from the
stage of collapse completely, the temperature remains sub-
normal and the aspect never becomes natural, or at any rate
for s long time. These cases are often fatal. We shall allude
to & marked example in speaking of the pathology of ths
disease. It is best described as cholera with imiperfect
reaction.

In the two cases we have just given the depression of tem-
perature in both of them was very marked, being in one case
83>8 C. (92°84 F,), and in the other 352 C. (9686 F.).
Sometimes this condition is absent, though the other
gymptoms may be typical. If Case IIL. be examined,
which was typieal iIn most respects, at no period-—
while the patient was under observation—was the temperature
‘sub-normal, in fact, the lowest temperature taken of the
external surface of the body wag 373 C. (99°°1 E.).

But in cholera we may sometimes find a condition of things
quite different to that of depression of temperature. It will be
best to give an example of this, We select an Indian one.

Case X.—W. N., a healthy looking young seaman, 19%
years of age, was admitted into hospital Sept. 15th with
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cholers, at 5.15 p.m. He had profuse diarrhoeea in the morning
before admisgsion, and passed urine last about 1l a.m. He
says he suffered from diarrhoca slightly two daysago. Aspect
glightly choleraic. Skin warm. Cramps in muscles of legs,
and abdomen, Pulse weak, compressible, frequent. Vomits
continually,  Temperature i axilla 378 C. (9914 ),
temperature in rectum 39°2 C. (102° 46 I.).

6 25 p.m. Pulse 120, very wealk, respiration 28, sighing.

745 p.m, Pulse 140, respirations 40, temperaturein axilla

38°:6 C. (101°:48 F.). Temperature in rectum 3898 C,
(103 64 £.). Hehas had six choleraic stools since admission,

9 pwm. Temperature in axilla 89°1 C. (102*4 F.), tempera-
ture in rectum 40°7 C. (105°26 F.).

1L p.m. Respirations 30, temperaturg in axilla 40° C.
(104° .), temperature i rectum 41°2 C. (106°-16 I'.).

September 16th.—1.30 a.m. Temperature in axilla 40°9 C.
(10&6° 6 F.), temperature in rectum 41°9 C. (107°4 I.).

3 a.m. Temperature in axilla 41° C. (1058 K.), tempera-
turein rectum 42°-1C. (10778 ). -

4.55. Temperature in axilla 41°-8 €. (107°:24 F.), tempera-
ture in rectum 43°1 C. (109°:6 F.).

5.15. Died,
After death there were muscular movements flexing the

arms. LTemperature in axilla, fifteen minutes after death,
40°8 C, (106°-44 I'.), temperature in rectum 43°3 C. (109*9 F.),

We have here chosen a marked example of this, the hyper-
thermic form of cholera., 1t 18 a form trequently seen in India,
and we have seen many cases of it in Hurops. It generallyshows
itself in a manner somewhat difierent to the one given. The
stage of evacuation is usually well-marked, and followed by a
definite period of collapse, which may, however, be short.
Even during this period, if the internal temperature of the
body be taken in the rectum, it will be found to be suspiciously
high, This internal temperature soon begins to increase, and

{
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the temperature of the surface of the body rises with it. If
thig occurs, the worst may be feared, as this form of cholera
is most deadly. The temperaturein the rectum rises to 40° or
41° C. (104° to 106”8 I¥.). The external temperature following
it, but, of course, not to such a height, Death iz not long
delayed usually in these casos, though 1t was perhaps some-
what early in the case given, and the temperature does not
commonly rise g0 high ag in the example. In cholera, if this
form 18 apt to occur, the most constant watch should be kept
on the internal temperature to obtain the earliest information
of the development of this state. Sometimes in thess cases a
vivid erythematous eruption makes its appearance, and there
may be a flushed appearance of the face. Sometimes the last
manifestation of life is a general muscular tremor. In the earlier
descriptions of chclera many cases given were clearly of this
form., We once saw an epidemic in Italy where there was
scarcely & house in which some one was not dead or dying
with this particular form of cholera. On the other hand, of
the very large number of cases we saw at Hamburg in 1892
not one of them had these symptoms, nor did we see one in
the epidemic in Hungary in 1892-98. It cannot be attributed
to personal peculiarity, for that would not explain how often
this form does occur in an epidemie, it usuvally is very
frequently seen, and claims for its victims persons of all ages,
of both sexes, and of different racial characterigtics. It ig far
more probable that the causative element of cholera is capable
of modification.

Both m Hurope and Asia during epidemics of cholers, a
certarn number of cases occur of diarrhwa, in many of these
some trace of the choleraic process can be observed, however,
in them it does not become acute or endanger life. - It is pro-
bably the mildest form of cholera. Sometimes these cases
are numerous, and we have never seen an epidemiec without
them.
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In some cases of cholera, when the symptoms are very
severe, there may be no alvine evacuations at all, but when the
abdomen ig examined it is found to be full of luid, The fluid
is poured out into the intestine, but is not expelled out of the
body. In some of these cages it is no doubt due to paralysis
of the intestinal wall through the severity of the choleraic
process, but sometimes it depends upon a more obvious cause,
which 1nust be mentioned when we speak of the pathology of
the disease. Buft it is referred to hers to show the importance
of a careful and often-repeated physical examination of the
abdominal cavity in cholera to know exactly how the contents
of the intestine are varying from time to time, and whether
the process of exudation into the intestine is increasing or
arrested—a most important piece of information.

A very common occurrence in Asiatic cholera is a relapse.
It usually takes place shortly after reaction, but it may occur
at any time.

Case XI.—M. D., a vigorous young man, was admitted into
hospital with cholera on February 3rd, He had had diarrhoesa
the previous day. In the evening he was cyanosed; radial
pulse, feeble, 96 ; dyspnoa; respirations, 36; temperature,
36°7 C. (96°26 F.); passed no urine during the day; had
eight dejections and much vomiting.

February 4ih.—Diarrhoea continued ; temperature, 86°C.
(968 I.): pulse, 96, very feeble ; evening, temperature,
36°-4 C. (975 F.).

Febrvrany OSth.—Ig still ecyanosed ; pulse, 96, very weak ;
respirations, 24 ; temperature, 364 C. (2752 F.); eight
dejections; 1s vomiting frequently a bile-tinged fluid; no
urine ; evening temperature, 36°7 C. (98° I.).

February 6th.—Is much better; has only vomited twice
and had two evacuations in the last twelve hours ; respirations,
20; pulse, 96 ; temperature, 36° C. (96°8 E.).

February Tth.—Is much improved; passed 150 cubic
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centimetres of urine (about five ounces), highly albuminous,
with strong indoxyl reaction; pulse, 84; respirations, 22 ;
temperature, 36° C. (96°8 I.); has the characteristic appear-
ance of the soporific state due to choleraic enteritis ; only one
alvine evacuation during the day,

February 8th.—Improving : passed 900 cubic centimetres of
urine (about thirty-three ounces); pulse, 68, of {air strength ;
temperature, 36° C. (96°8 I'.).

February 9th.—Is much worse: diarrhosa returned; five
gtools this morning; temperature, 36°8 C. (96°4 F.); pulse,
80, feeble ; urine only 600 cubic centimetres (about seventeen
ounces) ; is in a very exhausted state.

February 10th.—Diarrhoea stopped; is better, 700 cubic
centimetres of urine (about twenty-four ounces) ; temperature,
36°:8 (. (98° 2 F.) ; pulse, 80, of fair strength ; respirabions, 12;
has marked stupor.

February 11th.—lg improving, Urine, 1,900 cubic centi-
metres (about 67 ounces), Temperature 368 G, (98°2 F.);
pulse 84, stronger.

February 12th.—DBetter; the typhoid condition is much less
severe,

He gradually recovered.

In this case, after the severe symptoms had passed off they
returned with violence on the sixth day, placing the pationt's
life in great jeopardy. Sometimes, ag in this instance, this
occurs without obvious cause, but very often 1t is due to
haying taken some irritating substance as diet into the intes-
tinal ‘canal, Sometimes we have had reason to believe that &
re-infection has occurred. This should be suspected when
many cases of this kind occur in a hospital simultaneously.
But though we think errors of diet and re-infection account
for many of these cases, there will be found some that are
quite independent of these causes, and the possibility of their
occurrence should always be borne in mind in forming a
prognosis of a case of cholera.
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There are geveral points of interest besides in this casge.
The typhoid state was not fully developed till the secretion
of urine was re-established, showing that it was not secondary
to ursomia. In this casa the typhoid condition was, we think,
due to the enteritis. The slowness of the respiration—12 per
minute—is worthy of note, as it is quite exceptional. The
complete suppression of urine Ifor nearly five days and ifs
copious Becretion atbterwards, are quite characteristic of the
diseage. The early appearapce of vomit stained with bile
enabled one to say that the final result would probably be
favourable.

It will be noticed from the cases that we have given that
cholera, shows & great diversity of forms, and those whose
experience is Indian will probably be of opinion that it varies
more in Hurope than it does in the Hast; and we think that
this opinion 1s well founded. But, even in India, every
epidemic has a special character, though the earher symptoms
are fairly constant. In Hurope this is not always so. An
epidemic will begin with an ontburst of typical cholera, and the
appearance of the disease will be precisely similar to that seen
in a Buropean just arrived in Bengal. I3ut the symptoms are
apt to alter, especially if there have been considerable
atmospheric changes. It inay be noticed, for instance, that
the cases are not quite so sudden in their onset. The stage
of evacuation may be less acute and longer. The choleraic
appearance becomes less marked, the cramps are modified,
but the mortality does not lessen in the same degree as the
symptoms. In spite of the earlier symptoms being less pro-
minent the secondary ones may be very severe and fatal.
Often some special feature may be produced in the later stages.
We have seen cases where acute cerebral symptoms were
developed with much delirium; sometimes the choleraic
nephritis will be peculiarly severe and fatal. The cholern
may become, in fact, so modified that it requires & consider-




59

able acquaintance with the disease to recognise it. It may
become an apparently mild diarrheea, with a severe typhoid
state following it.

It is in these particulars that cholers Asiatica, differs
completely from cholera nostras. With cholera nostras we
have a severe diarrhoea, and the consequences of that
diarrhcea, but in Asiatic cholera we have to do with the
results of a very complex morbid state, manifesting itself in
many different ways, which require much careful study for,
their recognition. An epidemic of cholera scarcely marked
by diarrhcea and not at all by the obvious physical
appearances due to extreme diarrhcea may cause a very
gevere mortality. Even after most mature consideration it is
difficult to say which of its features is most to be dreaded.
The nephritis is certainly as deadly as the enteritis, and the
general poisoning of the system is not less fatal than either.
And the effect of this poisoning lasts for a considerable time,
as the occurrence of the sequelss of cholera proves. It is
also not possible to tell from the symptoms of the earlier stages
of cholera how severe the nephritis may be, and the enteritis
itself does not bear in its intensity any regular relation to the
severity of the diarrhwma.

Another singular feature is that the complications and
sequelss of cholera change often with the character of
cholera itgelf.

A cholera poison that has been causing in a large propor-
tion of cases in an epidemic a severe erythema, will com-
pletely lose the power of producing it in & single case. And
the same may be seen of other complications. To show how
great this change may be, a physician of our acquaintance was
present with usat an epidemie, and became perfectly familiar
with its nature. IHe then went away and returned in a few
weeks. During the whole of that time the epidemic had con-
tinued raging, but had altered in character. On his returmn
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we agked him whether he noticed any diffearence in the nature
of the epidemic, and he assured us that he could scarcely
recognige it as the same disease. But the mortality had not
greatly varied.,

There are many different types that the disease may take,
but they will be more advantageously discussed when the
pathological changes due to cholera have been considered, as
some of them depend on those conditions. No doubt in some
cases the modifications of cholera depend wupon personal
peculiarities in the patients, but the changes in the nature of
an epidemic can scarcely be attributed to this cause.

There are some other complications and sequele of cholera
that must be mentioned.

Jaundice. It 1s remarkable that during the earlier stages
of cholera no bile enters the intestine. At the autopsy the
gall-bladder 1s generally found full of bile, which can be made
to pass with ease through the duct, but it is nevertheless
exceedingly rare for jaundice fto accompany cholera. It 18
usual for bile first to be noticed in the stools in the typhoid
stage, and generally early in that state, though it may be
delayed beyond this. Jaundice does occasionally oceur and
18 an exceedingly dangerous complication.

Case XIL.—HE. H., a rather stout woman, 35 years of
age, was admitted into hospital on Feb. 2nd, She stated that
she first felt 1ll and had diarrhcea the previous day. On the
morning of admission she had diarrhwu, vouuting and cramps,
On admission her pulse was 104, weak, Temperature 37°9
(100>2 F.) Her aspect was choleraic and there was much
dyspnoea. Tenderness over abdomen. There was a slight
tinge of jaundice. 4 p.m. Temperature 37>7 (99°86 F.)
Pulse 83. Cramps. Jaundice more marked. In the
evening the pulse was not perceptible, Dyspncea
great, She passed no urine after admission.

She died at 9 p.m. the same evening.
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It generally supervenes later in the disease, but  the
termination is generally equally unfavourable.

Polyarthritis may occur after cholera, It consists of an
inflammatory condition of the ligaments and fibrous structures
round certiain of the joints. It may lead to suppuration both
within and around the joint, When one joint is affected it ig
usual for others to become implicated.

An=mia is very common as a consequence of cholera, It is
to be noticed nearly always when the disease has been severe,
it is usually recovered from, but it may be fatal in the fifth or
sixth week or latev,

Cerebral meningitis is a somewhat rare sequela,

Occasionally paraplegia has been met with. It is mentioned
in one of the earliest accounts of the disease published in
Calcutta at the beginning of the century; but it has been seen
in Europe also,

Dementia has been known in a few cases to follow cholera.

Dysentery is fairly common when the patient 18 recovering
from the severe symptoms ; as a rule, it does not cauge much
distress, and yields readily to the appropriate treatment,

Anasarca of the extremities is not rarely seen after cholera,

Occasionally a chronie diarrhoea follows cholera and it may
lead to a fatal termination, in spite of treatment.

Conjunctivitis 18 very common in cholera. It supervenes in
the typhoid stage ; it frequently lasts some time, and often a
digcharge of pus takes place from the conjunectival surface,
As the patient recovers it disappears.

Ulcer of the cornea appears as a crescentic ulcer at the
lower portion of the cornea, It is only seen after severe
cases.

Gangrene of the serotum may take place when the cholers
has been severe. It may also attack the penis. Somefimes

the gangrene may affect the end of the noge, or sometimes
one or more of the toes and fingers.
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Parotitis is very common and leads not unfrequently to
suppuration.

Pneumonig is a very usual complication, and also bronchitis,
(Fdema of the lungs i8 qute usual as a fatal termination.
Very occasionally signs of it may commence and then fade
away, but this 18 not common. Pleurisy generally ocecurs
later than pneumonmia. Pulmonary complications are
cerfainly much commoner in Hurope than they are in the
tropies.

When cholera is combined with aleoholism it ig generally
fatal, and many of these individuals die of pulmonary eedema,
which often sets in comparatively early in the disease and is
fatal with extreme rapidity. We have known it destroy life
in less than three hours from its commencement.

There are certain eruptions that occur 1 cholera to which

allusion must be made,
Sometimes a hght roseola will affect certain portions of the

body.

More frequent than this 18 a vivad erythema widely diffused
that occurs about the shoulders and loing. It generally
shows 1tself about the third or fourth day, We believe it to
be of bad import.

In the second week, a not unusual oceurrence is the
appearance of patches of erythema, over the limbs, the upper
part of the body, the neck and face. They remain for about
a week, then fade gradually, leaving a faint mottling, and are
sometimes followed by a slight desquamation. They are not of
bad omen, but occasionally a case will diein which they occur.

Sometimes the eruption will take the form of the weals of
urticaria,

We have occasionally seen bulle occur.

We once saw some cases in which a mottling of the skin
occurred, which strongly resembled the eruption of typhus
exanthematicus.
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Pregnancy is a most serious complication of cholera. 4The
child generally dies during collapse, we believe of asphyxia.
We have several times been assured that the movements of
the child have been much felt at this period, and we have
ascertained the death of the child soon after. The child,
should the mother live so long, is usually expelled a day or
two afterwards. If the child is removed from the uberus after
ity death, it does not in the least tend to a favourable result
in the mother. The only cases we have seen recover have
been exceedingly vigorous young women, who have retained
the child till the acutest symptoms had subsided,



CHAPTER IV,

THE PATHOLOGY OF ASIATI0 CHOLERA,

HE pathological changes that are found in cholera are
very extensive, and affect a wide range of organs., DBut
the changes depend very largely upon the severity of the
malady and the length of time it existed before death, and
congiderable differences arige from the course the disease has
taken, and also from the methods of treatment that have been
employed, It 18, of courge, in the alimentary fract that the
greatest changes oceur, but no class of organ entirely escapes
the effects of the disease.

It will be best to begin with the thoracic organs.

The pleurs are usually normal, and there is no flid in
the pleural cavities, After cholera, the pleurs are not
unfrequently found inflamed. This does not accompany
cholers, but 1s a sequel.

The lungs, in a case which has been fatal, in tho acute
period of cholera are dry, anmmie, small, collapsed, of light
woight, and on section, showing scarcely any signs at all of
the presence of blood or fluid, In India, especially, these
characteristics arevery marked. Should operative interference
with the course of the disease by the injection of fluid for the
purpose of treatment have been undertaken, thig typical
condition of the lungs will not be found, They will then
present signs more or less marked of venous congestion, In
the later stages of cholera, especially in Europe, the condition
of the Iungs is very often the cause of death. They may then
be found extremely cdematous, or in a state of great hyper-
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mmia; sometimes there may be bronchitic, and sometimes
in a condition of pneumonia, either lobular or of the true
fibrinous form. "

It will surprise our Indian readers to hear that in 152
consecutive antopsieg from cholera in Hamburgh in 1892, in
sixty-two of them were found evidences of pneumonia ; thatb
is to say, in nearly 41 per cent.

The pericardium is usually normal and seldom contains
more _ﬁthan a few drc:]:;s of clear serum.,

The structure of the heart presents no recognisable change
in‘acute cholera. The cavities generally contain blood, but
the condition and the amount of blood 1s dependent upon the
stage of the disease in which the patient died. Hmemorrhagic
spots are usually found upon the posterior surfmcs of the
heart,

The condition of the stomach varies a good deal in choleia.
In many cases it appears nearly normal, in some cases it is
the seat of catarrh., Not unfrequently the mucous membrane
is hyperssmic, there may be hsmorrhages in the tissue and
sometimes it 1s the mite of a irue acute inflammatory
process. In one of the earvliest descriptions of s fatal case of
cholera on record, the fatal result was due to a heemorrhage
into the stomach from a vessel in ifs walls, The reaction of
the . stomach is generally acid, sometimes neutral and
oceasionally alkaline. Bo far from an alkaline condition of
the stomuch being necessary for the production of cholers,
the stomach is not unfrequently highly acid and the earliest
vomitings are often exceedingly so.

The duodenum, is perhaps less frequently the seat of morhid
changes than the rest of the alimentary tract. Griesinger ]
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states that Brunner's glands there, were in his experience,
greatly enlarged, The duodenum itself may be somewhat
hypermic. The jejunum also is very generally hypersemic,
and the hypersmia i3 more acnte at some poinfis than others.
We have remarked lately that in recent epidemics the middle
portion’ of the jejunum was especially affected. IBut the
hyperemia may be very irregular in its distribution. The
valvulee conniventes are especially prominent, and the
hypersemia is apparent also in the peritoneal surface. IFrom
the mmncous membrane can be removed a whitish opaque
semifluid material very rich in granular matter and in cellular
elements. The contents of the jejunum during the acute
cholera, process are not stained with biliary colouring
madtter.

The ileum is, however, the seat of the greatest changes in
cholera; but it is rarely, if ever, found affected equally
throughout its extent. The situation where, In most cases,
the greatest pathological changes will have oecurred is in its
lower part, generally about 30 centimetres (about 12 inches)
above the ileo ececal valve. In a few cases littls can be seen
but a localized hyperemia, with swelling and softening of the
mucous membrane, and in other cases the whole of the
mucous membrane in this position may be found necrotic, and
betwoen these extreme conditions nearly every intermediate
state may be found.

In o case of average severity for iustance,.the mucous mem-
brane will be seen to be very hypersmie, the arborescent dis-
tribution of the vessels being distinetly marked, The wall of
the intestine feels thickeued. If the disease is in an early
stage the solitary glands will be often found exceedingly
large, standing out above the level of the mucous membrane.
But 11 the disease 1s in the later stages this will not be found.
The Peyerian glands are generally also hyperplastic, and
gurrounded by a zome of intense hypersmia. The mucous
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membrane in gome places is much more hypermmic than in
others, and if the disease is of some days standipg hsemorrhage
will often be fou%d to have taken plage inthe substance of the
membrane. We think this isa ngt found before the fourth day,
though some cases have been described as occuriing earlier,
but in these cases the process was probably of longer standing
than the symptoms indicated. |

The structural elements of the epithelial layer will be found
swollen and cloudy, and often extremely granular. . Later,
many of them will have lost their contents, presenting an
appearance like cup-cells, and there may be large tracts
deprived of their epitheliun altogether. 13ut sometimes tha
process is more severe than this, and necrosis of the mucous
membrane results, and irregular shaped uleerations are found,
often with a dark-red hase forined by the site of a hssmorrhage.
Sometimes this neciotic process is very extensive, even cases
of perforation have been recorded.

There may be further echanges still. In some cases a dense
fibrinous wmembrane will be found lying on the mucous
membrane. They may be quite separate from oue another,
with fluid between thew, or they may be in countact, but
separable, or the fibrinous membrane may be firmly attached
and quite inseparable, having an almost diphtheritie character.
We know of no case, however, where the Klebg-Léfer
bacillus has been found.* We believe ibs occurrence in
cholera to be much commoner than 18 usually supposed.
In a very considerable number of cases, if the rice-water
evacuations be carefully examined, there will be found to he
present considerable pieces of this membrane. BSurgeon-
General Chevers was, we believe, the first to notice this
condition. He states that in 1849, in Buarmah, he observed
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an epidemic where ‘the congested mucous membrane was
evenly coated by a stroungly adherent croupous-like white
exudation, nearly asthick as the inbestine ifiself, From the
inner surface of this, thin white processes floated convergently
towards the axis of the canal into shreddy rice-water fluid.
Clearly all passage through the inflamed gut had ceased
sometime before death.”  We have seen geveral cases where
the canal was go obstructed that no passage of fluid could
have taken place.

In some cases when the disease is not soon fatal a more
advanced condition than this may be found. The membrane
remains attached to the mucous membrane and the intestinal
wall becomes contracted and thickened.

Casn XIIL.—M. R., a woman sixty years of age, was
admitted into hospital with acute typiecal cholera. The
dejections were coloured with blood. She had severe collapse,
was freated with hypodermic saline injections, and the
reaction was complete. The typhoid stage lasted eight days,
the choleraic nephrisis bemng severe. She then iImproved,
but an intractable diarrhcea supervened. She became greatly
emaciated and died exhausted at the end of the third week.

A portion of the lower part of the ileum was changed in the
way described above. On examining it a firm fibrinous
formation wasg on the surface of the intestinal wall, the
epithelial and deeper layers of the mucous membrane had
undergone necrosis, and no trace of them could be found. The
intestinal wall was thickened and contracted, the ileum at this
part being converted into a narrow, hard, rigid, scarcely com-
pressible tube, and 1t was evident that it was quite incapable df
performing its funetion sufficiently for the maintenancge of life.

During the acute stages of cholera the ileum will generally
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be found filled with the white turbid alkaline fluid usually
termed the rice water fluid. Bub sometimes very litile liquid
will be found, and then a creamy whitish material can be
removed from the mucous surface. It is alkaline, rich in cells,
occasionally red blood cells may be seen, and much gravular
protoplasmic mattzr, derived no doubt {rom the contents of
the epithelial cells lining the intestine.

In the later stages of cholera, the contents of the ileum will
be found generally stained of & greenish colour f{rom the
exdessive secretion of bile. The mucous membrane will often
be found pigmented in places, and the Peyerian glands also.

Tt has often been a subject of remark that so compaiatively
few intestinal epithelial cells are found in the discharges of
cholera. But we do not think, on consideration, that it wall
be found strange. As we shall see 1n the kidney, Wwhen we
come to speak about that organ, one of the great features of
the cholera procegs is epithelial necrosis and the discharge of
the protoplasmic zontents of the cells. It i1s this granular

_ protoplasmic matter that is present In the stools in cholera,
but it would not be reasonable to expoct that ils exnct origin
should be indicated by its appearance.

One feature in the onteritis of cholera 1s ilg extreme
wrregularity. It. cannot be said beforehand what its exact
distribution will be. But manv cases occurring in one
epidemic will often have a striking resemblance to one another.

The ccecum 18 often the seat of changes similar in character
to those in the ileum, but as a rule Mot go great in degree,
The colon is also sometimes affected. Occasionally these

arts may suffer very severely, even more sevcrely than the
ileum. Not unfrequently ulceration takes place in the
ccecum, and this ig usually the origin of the dysentery that
follows cholera. The *rectum may sometimes be affected
also,

The peritoneum is greatly imnjected in cholera and varies
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from a rosy tint to one of almost purple. It 1s usually
covered with a glutinous sticky material even as late as the
sscond week. The cells on the surface of the peritoneum
are swollen, softened, easily removed, cloudy and granular
in their contents. In very severe cases of cholera we have
found some fluid in the peritoneal cavity with many crystals
of chlorides and ammonio-magnesian phosphates, ag if the
cholera process could not be content with discharging these
salts into the intestinal canal only.

The mesenteric glands are hyperplastic. During the first
twenty-four hours not much change will be noticed. They
then increase in size rapidly and reach their maximum about
the seventh day, when they slowly begin tc decrease again
m size. On gection a milky fluid can be expressed from them.
The change m them is almost certainly secondary to that in
the 1testines.

The liver is usually in a state of considerable venous
congestion. It is dark in colour, and a considerable quantity
of thick blcod escapes from it on section. The gall-bladder is
usually full of bile, which does not during the acufe cholera
process usually enter the duodenum. If the cholera process °
18 not very acube sometimes it may. But thers does not seem
ever tio be any difficulty in the passage of the bile through the
biliary duet. Not unfrequently in choleia the first evidence
we get of the bile having re-entered the intestine is its appear-
ance a8 & sbaining-matter in the vomit. It 1s undoubtedly a
sign of good omen. On the other hand, the appearance of
jaundice, which is rare, is one of the complications most to
be dreaded In the later stages, the gall-bladder will often
be found full of extremely thin and watery bile. It is merely
a free watery secretion of the liver, of the same nature that
occurs in the urine at the same time.*

_ The kidneys in cholera are nearly always found to be the
seat of extensive changes even when the disease has been
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most rapidly fatal. They are always found extremely
hyperzmic, in all parts from the cortical portion to the
pyramidal. They are sometimes from this extreme congestion
and from the’ epithelial changes nearly one third larger
than normal. The vessels runting between the fubes are
seen to be greatly dilated and hsmorrhages are very usual.
They may be seen in the mucous membrane of the pelves of
the kidneys, in the pyramids, in the medullary portion of the
kidneys and as stellate extravasations immediately beneath
the capsule. The capsuleis often rendered opague. But the
greatest changes are in the sfructure of the secreting
tissue,

If the first urine passed after the return of the secretion in
cholera, and a section of a kidney that has never regained
its function be taken and examined microscopically the
nature of the action of the cholera process on the kidney
will be apparent. The wurine will be found full of
“cylinders” or casts of the rensl tubes. In some cases
where these casts are exceedingly numerous they will be
found extremely hyaline so as to be detected only with
difficulty, and a large number of them will be found to be so
small in diameter that they must have been formed in tubes
where the epithelium was swollen, Besides these cylinders
there will be others larger and denser, and many of them will
have in them the epithelium cells themselves though often
much changed, 5o alson the section of a kidney affected
by cholera, the lumen of the tubes will be found filled with
protoplasmic matzrial completely occluding it. In many
of these cages the secreting substance of the kidney has been
changed nto an Impermeable tissue, as thoroughly as if
an injection of some obstructing material had been made by
force through the ureter. The changes that are found in the
kidney are very rapid in occurring., In the most rapidly
fatal cases of cholera if the kidneys be examined the
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epithelium in the tubes will be found swollen, cloudy, offen
without any defined outline and a protoplasmie formation
beginning in the tube. Then the epithelium enlarges still
more, sometimes to twice 1ts normal size, 1t becomes granular,
but the nucleus can generally be seen. Then fatty changes
take place in the cells, and i1n the later stages oi cholera,
whole tubes will be found stripped of their epithelinm. It is
evident that the action of the cholers poison in the kidney
18 to cause epithelial necrosis, Thig explains a peculiarnty
of the cholera process that it would be hard to account for.
One of the most characteristic features of the pathology of
cholers ig the great tendency that the saline matters of the
blood have to pass out of the system. Butthey do not pass
out at all by the kidneys. Dr. A, Crombie* was the first to point
out that the firgt urine of cholera containg alkumin with much
indican but is almost entirely free from saline constituents.
The explanation doubtless is that the special action of
cholera poison on the kidneys is to produce the epithelial
necrosis that we have deseribed, and that though the most
intense renal congestion occurs, the Lkidneys are quite
incapable of action, and that when they do regain function
there 18 scarcely any saline matter left for them to remove,
In the first urine passed in cholera there is then albumin,
which we believe was first shown by Simon in 1832
There are renal cylinders, some very small and excessively
hyaline, others large and dense, and quite waxy in aspect ;
others, again, containing renal epithelium, some in advanced
degeneration, There may be white and red blood-cells.}

* ¢t The Urine of Cholera,” by A. CroMpm, M.D. Indian dnnals of
Medical Science, vol, xviiy,

T ¢t Stoffswechseluntersuchungen bei Cholerskranken,” von Dr. PAUL
V. Terray, Dr. BERNARD VAs, and Dr. Grza GARA, Berkier Klinische
Wochenschaaft, 20th March, 1893,
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But there is a great diminution in sodiwm, caleium, and
magnesium salts, There is indoxyl, Phenol and aceton are
usually also to be found. Dr. Wyss® found indoxyl always
pregent in the first urie of cholera, and the specific gravity
varied from 1,018 to 1,020, In his researches he found the
sodium chloride much diminished, and the urea sometimes,
but not always so.

Ponchet| gives the following quantitative analysis of cholera
urine :(—Qrganic matter per litre, 34'062; urea, 26-216;
sodium chloride, 1-60 ; total phosphoric acid, 1'638 ; sulphuric
acid, 1-943.

Hoppe Seyler found the indoxyl reaction quite as strong
cases of cholera without the commsa bacillug as 1n the cases
of cholera in which they were present.

After the first urine has appeared, the secretion may again
be suppressed, the illness thus terminating fatally ag in
Case VII. Bub more usnally the flow of urine becomes con-
siderably more copious than in health. Many litres may be
passed in the twenby-four hours, This urine is of light colour,
of low specific gravity, There is a fair amount of urea, of
phosphorie acid and ammonia. The salts of sodium, caleium,

and magnesium reappear.
Glycosuria. has been occasionally a temporary sequela of

cholera.

We do not know of any case where choleraic nephritis hag
given rise to chronic albuminuria, and we have never seen any
case of cholera recover in which there was any reason fto
believe that chronic albuminuria previously existed.
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It is remarkable how rapidly and completely the urinary
gecretion is usually arrested in cholera. Supposing cholera to
have commenced in the morning, which it frequently does,
urine may be passed once shortly after the symptoms have
commenced—which urine wag probably secreted before the
cholera process had begun, as 1t 1s sometimes free from
albumin-—but if the catheter be passed some hours after no
urine will usually be found in the bladder. The bladder is
uzually found firmly contracted and emptv in cholera, there
may be hemorrhages in its walls,

The uterus 18 congested, the mucous membrane swollen
and hypersmic, and the cavity often is full of blood. The
vaging has often patches of inflammatory exudation on it.

The spleen is small and contracted during acute cholers,
the trabecul® prominent, and the capsule wrinkled. Afterthe
typhoid stage of cholera it may be hyperplastic.

The brain in cholera is often hypersmic, and the puncta
vasculosa fairly numerous. Sometimes the congestion ig
marked, the veins being full of blood. This is especially the
case In the later stages of cholera, and particularly so in the
ureemic form of echolera. But a very severe choleraie stupor
may exist with no increass in the vascularity of the cerebrum
or meninges. This we have often verified.

Sometimes a sub acute meningitis follows cholera as a late
gequels.

The dejections of cholera have naturally attracted much
attention, and much has been written about them, One of
the best accounts is by Dr. Parkes,” who specially investi-
gated the 1848-49 epidemic.

+, Lt may be remarked that the discharges are often not so
copious as might have been expected. Fifteen o twenty

* ¥The Infestinal Discharges in Cholera,” by E. A. PArges, M.D.
London Journal of Medicine, February, 1849,
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gtools in the twenty-four hours 1s, perhaps, above the average,
but the later stools are not copious. We have paid much
attention to this point, and are satisfied that 200 cubic
centimetres would exceed the average of them, The stools are
alkaline, generally strongly 8o ; occasionally the alkalinity is
not so marked. The specific gravity is about 1,010 in the
characteristic cholera stool. Inone of the dejections analysed
by Dr. Parkes, the specific gravity was 1009-5, and in 1,000
grammes there were 989:13 of water and only 10-87 grammes
of solids. Of, these 10-87 grammaes of solids, 1-18 was albumin,
0:55 of incoagulable organic matter and caleium phosphate.
Soluble salts of sodiuum chloride and potassium chloride were
5-188 grammes, and phosphate of soda, 1'059. Other soluble
salts, of which sodium sulphate and sodium carbonate formed
part, were 2:893 grammes.

In another dejection, which was alkaline, with a specific
gravity of 1008:3, the amount of water in 1,000 grammes was
989-17, with total solids 1083 grammes., The coagulable
organic mavter was only 0-27 grammes. The incoagulable
organic matter and insoluble salts were 2'23 grammaes.
The sodium chloride was 4:013 giammes, and the potas-
gsium chlonde 0791 grammes; sodium phosphate, 0-326;
godinm sulphate, 0°487, and other soluble salts, 2713 grammes,

It will, therefore, be geen that it is not the serum of the
blood that passes off, but its water and its salts, especially its
more soluble salts, It i1s the sodium chloride and potassinm
chloride that are removed most rapidly. In regard to the
albumin, it is often exceedingly small in quantity ; but we
have examined dejections in the later stages that contained
much albumin, N

Dr. Carl Schmidt has also directed special attention to the
chen:ustry of the 'cholera Process. He considers that the

* G Gh&mctarwmk der Epldemlaehan Chﬂl&r& gegantber Yerwandtan
Transsudations-anomalieen.” Von CARL ScrMIpT, Lewzigund Mata, 1850,
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order in which the substances leave the blood 1s in the order
in which they would naturally transude according to physical
laws. ‘The water naturally is separated in the greatesst
quantity at first, the inorganie solids afterwards, and then the
organic solids. The chlorides pass away before the phosphates,
and the salts of sodium before those of potassium.

There is generally in the cholera dejection a peculiar organic
substance that gives a very characteristic red colouration, with
nitric acid., The true cholera evacuation has algo a most
peculiar odour, though many authors deny this, but it is quite
unmistakable in our opinion, It is not in the least foecal.

The laier evacuations are copious, and generally of a dark
green colour, from the biliary overflow that follows cholera.

The blood in cholera naturally gives evidence of the loss of
fluid that 1t has sustained. It has been found in some cases
to have as high a specific gravity as 1-081. It contains, there-
fore, a highsr percentage of blood corpuscles; there i1s a great
diminufion of sodium and potassium chlorides; there is, a
considerable excess of albumin. In the earlier stages of
cholera the fibrin appears increased, but it is diminished later.
The reagon must be referred to hereafter. BSchmidt found the
oxygen in the blood corpuscles lessened by one-half, As the
blood has lost such & large portion of its fluid it absorbs in its
place from the tissues all the fluid it ean appropriate, so that
a general deprivation of tissues of their fluid occurs; a con-
siderabla addifion to the albumin in the blood occurs from this
cause, The tissues are therefore found in typical cases of
cholera extraordinarily free from fluid. | |

It has been stated that hmmorrhages are apt to oceur in
the tissues in cholera.  Sometimes they are very widely dis-
tpbuted. They are, as has been stated, seen usually in the
intestines, in the heart, and the kidneys, bhut they may be
found nearly everywhere. We have seen them in the muscles,
and even in the courses of the great nerves, such as the
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geiatic. We think they are not found early in the disease,
aund that they are almost exclusively confined to those cases
in which there has been a well-marked collapse.

From the symptoms, combineds with the pathological
appearances, it may be deduced that cholera is a specific
disease, attended with & special enteritis, and complicated
with certain other conditions, especially a particular form of
nephritis. It was pointed out, in describing the symptoms of
the disease, that the coaditions together forming cholera do
not always bear the same proportion to one another, A very
severe and fatal nephritis may exist without the symptoms
arising from the alimentary tract beingunduly severe, and we
have seen also that the cerebral symptoms may be out of all
proportion to the others. [t is, we think, exceedingly useful
to distinguish bztween the different forms of cholera that
present themselves.

That form of cholera in which all the stages are reprasented;
that 18, 1n which there is an evacuation stage followed hy
gevere collapse with its attendant symptoms, and afterwards
by reaction and a typhoid stage, is best known as typical
gholera. When the symptoms of cholera rapidly and fabally
end in a sudden and great elevation of temperature it 1is
hyperthermac cholera. When the urinary aifection is the chief
morbid condition, and causes the most anxisty, it is
wramac cholera.  When the symptoms of evacuation are
severe, and the urinary secretion is affected, but through pro-
perly directed treatment or other causes ihe symptoms
develop no further, it 1s, following Liebermeister’s example in
typhoid fever, abortive cholera. When the alvine evacuations
are stained with blood early in the disease it is dysenteric
cholera. Thig is, of course, totally different from the
dysentery that occurs afier cholera, and is only a sequela.
Dysentevic choleva signifies that the enteritis 1s unusually
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severe, and the after condition due to it is very dangerous to
life. The form of cholera that 18 without the usual
characteristics, in whieh the evacuation siage is absent or
gearcely noticeable, and 1n which thers is no collapse with its
pulse failure and dyspncea, but which may yet lead to the
most serious consequences, a condition that is often combined
with much stupor, is typhoid cholera, from its resemblance to
that disease. In this condition the enteritis is quite as
severe and of the same kind as in typical cholera, but the
gbupor 1s generally a very prominent symptom, but there is
not the slightest appearance of the patient having lost any
portioh of the fluids of his tissues. It 1, therefore, quite
distinet from the typhoid stage of ordinary cholera. The
gsymptoms described at Case VIII. give a fair 1dea of this form
of Agiatic cholera. In addifion, we have the form of cholera
with wnperfect reaction mentioned in speaking of the symptoms.

There is, it must be confessed, a great resemblance bétween
cholera and typhoid fever: both have integtinal lesions, and
in both the aspect of the patient is often strikingly similar,
and both have their nltimate origin in the objectionable habit
acquired by man of polluting his drinking water with his dejecta
—a habit he has adopted partly through laziness and from
difiulties arising from religious and caste prejudices-—which
sgnnot be entered upon fully here—as in the East, and partly
from @ desire to avoid expense, asin the West, It is so cheap,
18 its defenders always say, to mix these matters with water
wnd trickle them over a field-—~the so-called sewage farm——and
shen let them run into a neighbouring river, where they only
ncommodethe people living furtherdown. Oxford and Reading,
and several other towns, are not likely to protest against a
3y5t3%1 so cheap to themselves and only nasty to others; in
‘aet, they and the watier companies never have any difficulty
n getting evidence to show how lealthy the system is. Nor
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does Hertford object to East London drinking sewage water,
and is, in fact, indignant when it does protest against it ; and
the five thousand vietims of the cholera of 1866, who lie in the
neighbouring cemeteries, naturally make no sign.

But the resemblance between the two diseases does not end
here. In both the diseases may terminate wibthout going
throngh the full process, as m the abortive forms ;, and In
both there is the ¢ ambulatory ” form ; and in both there may
be a true relapse—the symptoms and process are gone
through a second time by the same patient. As in cholera,
it is certain that this may happen through a re-infestion
taking place; it is probable that the same is the cause of a
relapse in typhoid fever, and as both have uncertain periods
of incubation it is likely that the secondary infection may
sometimes take place actually during the period of incubation.
Tn cholera, moreover, the kidueys are affected ; and in typhoid
faver, there is a form with acute nephritis—the nephro-typhus
of GerInan authors,

Again, we shall have to point ous more fully hereafter how
much more resigtant to cholera the natives of Bengal are than
the inhabitants of the rest of India; and Dr. Crombie, whose
opj;aian on this point is of the highest value, has stated that he
doubts if the Bengali is susceptible to typhoid fever at all.*

So strikingly similar are the two diseases in many respetts,
that one might almost be tempted to think it probable thdt
typhoid fever is the long isolated, much modified descendant
of some pre-historic epidemiec of cholera brought from the
East by Phosnician ships in their voyages for the metals of
the West to the distant Cassiterides.

Moreover, should cholera become endemic in Huropas, it will
almost certainly be in the typhoid form, so«ofton does it
assume that type already.

%
* Qee Indian Medical Gazette, May 1898,
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But it cannot be too strongly insisted on that the diseasss,
though so similar, are perfectly distinct. The intestinal
lesions of cholera are completely different from those of
typhoids fever ; moreover, typhoid fever 1s no protection whait-
ever from cholera. We have repeatedly known sufferers from
typhoid fever take cholera and die, and the lesions of typhoid
fever were thus found to co-exist with those of cholera, It is
becauses we believe that the diseases cannot be confounded
that we think it safe to use the term typhoid cholera.

It is remarkable that though typical cholera can and does
give rise fio typhoid cholara, typhoid cholera does not appear
capable of giving rise to typical cholera. We have often seen
typical cholera of a most severe form, that was distressing to
witness, wilth a great mortality from collapse, become so
modified that nearly all the classical features were absent,
but still causing & heavy mortality ; but when 1t had reached
that form it did not again give rise to the disease in 1ts typical
form. The change could, therefore, not have been due to
mere personal peculiarities on the part of the patients, but
must have had 1fs origin in an alteration of the poison itself.

Hyperthermic cholera also, which is a very deadly form, is
exceedingly common in some epidemics, and we have sgeen
morc than one epidemic without g single case. DBut on one
oceasion, in Furope, in a small town, nearly every case was of
this type, and the mortality was very great. [is earliest sigp
is & high internal temperature. If the temperature at the
beginning of reaction of cholera in the rectum is mueh above
39° C, (for instance 39°5 C. 103°1 F.) it may be suspected
that it will rise higher, the case terminating fatally, In many
of these cases the external temperature does not rise to 40° C,
(104° F.) and. yet they are very fatal., We think it never
oceurs when the internal temperature is lcw during the
disease, and many cases of very low internal temperature have
been recorded.
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Usually, in an epidemic, there is a great tendency for the
cases to agsume one form-—there is one type predominating.
Tn the Hamburg epidemic of 1892 for instance, the most
noticeable teature in the disease was the general lcwness
of temperature, and the rareness of high temperature even in
the typhoid state. The temperature usually rose to above
normal soon after reaction oceurred, perhapsto 38°-9 C. (102°F.)
and then fell to a sub-normal level. In one case we saw
the temperature remained under 36° C. (96*8 I.)
for three weeks. The patient ultimately died. On the morn-
ing of the day of the patient’s death the surface temperature
was 33%5 C. (92°:3 T.), and the internal temperature in the
rectum 84°-1 C.(93*:38 ¥.). This was, of course, an extreme
case. It was & marked example of imperfect reaction.

It is in typical cholera that the symptoms are most con-
spicuously shown, and where the pathology of the disease is
gtudied to the best advantage. Cholera in its most eomplete
form is a specific enteritig accompanied by a special nephritis,
and certain other conditions, Hrom the facts that the
enteritis generally requires a considerable period of incubation
for its development, and that 15 i3 most irregular in ity distri-
bution, and also that the glandular structurey suffer earlier and
more severely than the rest of the intesfine, it is probably not
taused by the direct contact of the poison, bubis secondary to
its absorption into the system. The diarrhoa and vomiting
are usually the first things that attract attention. It is not
known whether the vomiting is due to direct irritation of the
gstomach, or whether it is of central origin, The stomach is
sometimes inflamed, but is not always so, and sometimes the
singultus after cholera is distresging, which cannot fail to be
of secondary origin.

The stupor of cholera appears also often to be a direct effect
of the poison. It comes on frequently exceedingly early in
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the disease, when the face is not in the least choleraic. In
discussing the symptoms of cholera a characteristic case of
this was given.

But it is in collapse that the most striking features of cholera,
are seen. We have the rapid fall of temperature, the altered
countenance, the sunken eyes, the loss of pulse in the radial
artery, and very often in the brachial also, the difficulty in
breathing, and the blue colouration of the skin. But there is
one peculiarity about collapse which is often very striking,
and that is the rapidity with which it comes on, A few
minutes suilice to convert an apparently mild case of cholera
into one of almost hopeless gravity, Sometimes, while one is
standing by the bedside, the skin changes colour, the pulse
fails, and the dyspncea comes on, It can be gseen at once that
a serious change has occurred in the condition of the patient.
What, then, is the nature of thig'change? 1f, during a severe
case of cholera presenting all the characteristics of the disease
in an acute form, careful atteniion be directed to the chest,
especially the heart, some phenomena will be observed rthat
will throw light on the nature of the process of collapse, Up
to the time of its occurrence no change of great importance
will be detected in the funections of the heart and lungs, but
differences will usually be noted directly after. To investigate
thoroughly these changes, the condition of the heart and lungeg
must be constantly kept under observation in a large number
of cases from the beginning to the end of the disease; for it is
only by contrasting what 18 seen in many cases that a just
idea can be formed of what is taking place, for it is rare for
one case only to present all the phenomena that may be
observed in this state.

If the heart be examined during the approach of collapse, &
change 1n the nature of the sounds will be heard; they no
longer present the sharp, clear sounds of healthy action, but
~ they become dull, prolonged, and faint. The first sound is
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especially affected, sometimes becoming ingudible. But after
collapse has occurred the changes ara greater. In some cases a
murmur, sometimes systolic, will suddenly develop almost while
we are listening. This will be heard over the front gf the heart,
being often loudest over the right part of the sternum, on &
level with the fourth rib, but it cannot be heard, or only very
qufa,imaly, st the apex. Sometimes the murmur, or murmurs,
will be loudest at the junction of the third left rib with the
gsternum. Sometimes a loud, uumistakable friction sound,
sometimes a double one, will occur, occupying nearly the
whole time of the action of the heart. BSometimes the friction
sound may be very faint, and can only be heard immediately
before the first sound; or it may be more difficult to detect
than this, only oceurring just before the first sound, and only
then when it corresponds with the latter portion of empio*atio?a.
In fact, the differences are very great between the various
cases, and there is no regular sound characteristic of collapse.
But the singular thing is that they change from hour to hour,
and almost from minute to minute. A loud murmur will
vanish, and its place be taken by a friction sound, or vice versa.
In the most acute stage of collapte the heart-sounds, both
normal and abnormal, will often completely disappear, with
the exception of a very faint second sound, heaxd to the right
o the *atiarnum at the level of the interspace between the
second and third ribs, and arising no doubt from the aortic
valves. Then, as collapse gives place to reaction, often
murmurs or frietion sounds will reappear, again in their turn
to vanish and be replaced by the normal sounds of the heart.

These sounds which we have been describing are heard best
over the front of the heart. A very usual place is over the
sternum, on a level with the fourth rib. Another site, as
we have said, is the third rib just where it joins the sternum.
But these murmurs and friction sounds can rarely be heard at
the apex, or to the left of the heart. Their cause mustb, there-
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fore, be in the right cavities of the heart. Yet, should a {atal
result follow rapidly in one of thess cases, the most careful
examination will fail to detect any trace of either endocarditis
or pericarditis.

Thes sounds must be due to some cause of a fugitive or
temporary nature, and, if the heart be examined in a case
which has been rapidly fatal at the period when these
phenomena have been well marked, there will remain not
much doubt as to what the cause 18. The right side of the
hears will be found filled with a large thrombus.

Case XIV.—P.M., a boy ten years of age, was quite well
up to 10 a.m. on the morning of the 23th Aungust, 1886 ; after
this he vomited twice and bad four scanty dejections.

August 28th.—1 p.m. He iz lying in bed in a condition of
stupor from which he can be roused tc answer questionsg, he
moans occasionally and tosses himself about from side to side
restlessly, sometimes starting up in bed crying for air; eyes
glightly sunken ; skin, breath, and tongue feel cool; surface of
body intensely blue—we never saw a huwwan being so blue;
no large quantity of fluid in the abdomen. Respirationd 50,
temperature 35°6 C. (96° ). No pulse in wrist or brachial
arbery. On listening to the heart no recognisable normal
sound can be distinguished, instead a conlused churning sound
is all that can be heard, and there is a harsh friction sound
with. 1t.

He gradually grew worse, was unable to swallow or to
speak, and died at 7 o'clock in the evening of the same
day.

At the autopsy no change was found either in the peri-
cardium or endocardium, the valves of the heart were quite
norwal, but a large coagulum of a white colour—some parts of
16, however, having the rad corpuscles of the blood in it—{filled
the right cavities of the heart and passed into the pu}mona,ry
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artery. The intestines showed severe lesions of Asiatic
cholera in a very early stage.

We must remark on this case, further, that it was a very
acute form of cholera; m three hours from being in perfect
health, the patient was reduced to a state without hope, but
the diarrhosa in this case certainly was not extreme. Another
point of interest is that the stupor came on as rapidly as the
disease 1itself, and the condition of the intestines showed the
cholera process had only just commenced, so that the stupor
was in no degree secondary to the enteritis, and therefore
must be attributed to the cholera-poison itself. The little boy
was under the constant observation of his parents, who were
very much attached to him, and who were very intelligent,
aud he was also under unintermitting medical care, so that the
history is quite free from doubt.

In this case, then, the phenomena were vory well seen.
We have an acute case of cholera, producing the most severe
symptoms in less than three hours, There is the most
violent dyspnoea, and though the heart could be felt acting
tumultuously, not the least pulse was to be felt in the brachial
artery. On listening to the heart, no normal sound could be
heard, but it was exactly as if some solid body was being
churned up with fluid, and there was a loud friction sound.
The patient died in this state, and yet there was not the
slightest trace of pericarditis or endocarditis, but the right
gide of the heart was occupied by a thrombus, which must
have given rise to the symptoms and physical signs. We
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