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[Prefatory. ?Dengue fever has, during recent years, attracted
a considerable amount of attention, both in the East Indies

and the Southern States of America, owing to wide—spread
epidemics which have occurred; and, as the literature of the

subject 1% becoming complicated owing to various outbreaks
of epidemic disease of an oObscure nature being classified as

epidemics °f dengue, T may state the gymptoms of the disease,
as observed by me, Which differ in some respects from those
given in the Handbooks of Practice of Medicine. The following—
account was written by me at the beginning of 1871, when I
limits of my private practice in Zanzibar:?

" The disease was not ushered m by any observable pre-
monitory symptoms, Put was, 10 a yery marked manner, =

sudden seizure, the first symptoms being pain and stiffness of
the muscles, more Observable in the palms of the hands and

soles of the feet, and elicited when any attempt at motion was
made. In three cases gmongst Europeans under my, charge,
these symptoms were observed on rising from the dinner
table. One of them, 2 very intelligent boy of about seven
years, complained that he had g§ifficulty in getting ©off his
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chair owing to pain and stiffness in his body. This condition
intensity. The skin was hot and dry; the tongue red, but

genera]_]_y c]_ea_n,- papillae elevated; the face of a bright scarlet
colour, which djgappeared ©» pressure, Put returned when

the pressure was removed. The scarlet flush was in every

case peculiarly marked, extending from cheek bone to cheek
bone across the bridge of the nose, and was accompanied with
a puffy swelling. This appearance wWas almost identical with
the usual symptoms of an attack of erysipelas of the face, and
was so well marked that I always regarded it as diagnostic
of the first stage of the disease. In addition to stiffness first
felt’ there was pain over the whole bOdY, more especially in
the ghoulders, back, ankle joints, and soles of the feet; and,
towards the close of the first twenty—four hours, there was

swelling of the small joipngg, and pain was aglways felt om
pressing the articulations of the fingers and toes. There was

usually very obstinate copgtipation at this grage of the dis-
ease.

" The average duration of thig, the first or febrile stage, was
about forty-eight hours, after which the symptoms began to
subside gradually. Then followed = period of remission of
from two to three days, during which the febrile symptoms
were completely absent, there heing only general debility and
slight muscular pains. The remission was usually se com-
plete, that it was with great difficulty that the patient could

be persuaded to remain within doors; and the natives, as a
rule, returned to their usual avocations.

" On the fourth there was a a]1 return of the febrile
day slight

Symptoms, but always much less severe than during the first
stage; and on the fifth day a=n exanthematous eruption
appeared. The eruption neither resembled that of measles nor
of Scarlatinal but always appeared to me much more like that of
erysipelas; but the efflorescence was much less intense in ¢olour,
and spread over the entire bOdy withm forty—eight hours. The
eruption, sve=n in the mildest cages, was always observable on
the palms of the hands and soles of the fget; but it never

originated there, its course being always from the head and
face downwards. When the eruption had reached its maxi-

mum intengity the lymphatics began to swell, the occipital
j_nvariablY. I never saw a case in which this did not occur.
At this stage the mucous membrane of the mouth and neose
was implicated, and in severe cases that of the throat. In
mild cases there was merely redness and tenderness; but in

severe cases there was an aphthous eruption glVlng rise to



Their pjiffusion @nd Etiology. 163

great tumefaction of the nose and lipS, with excessive pain,

the mucous surfaces becoming quite raw.

' During the fifth and sixth gdayg the muscular stiffness and
pain continued, and there was usually excessive articular pain
on the slightest movement.

) On the seventh or eighth day there was desquamation of
the cyticle, and the acute stage terminated.

I may state that, during the whole of ., experience, T
have never seen a disease so marked in its symptoms, and in
the regular order of gequence stated. The gymptoms were
invariably se characteristic, that it was an o5gy matter, when
seen at gpy of its stages, t° describe exactly what had pre-
ceded and what would inevitably follow. As a matter of

fact there were many cases in which Complications occurred,

modifying the symptoms, due to the effect of previous attacks
of disease, and to constitutional peculiarities_ Many of my
patients had suffered previously from attacks of malarial fever,

and in such cases the febrile Symptoms were unusually severe.

In one case there had been a previous attack of gunstroke, and

the head Symptoms were so unusually severe, that an attack

of was 1mminent. In other cases there had been
apoplexy

previous disease of the spleen and liyer, and there was great

epigastric tenderness, nausea, and vomiting.
All the symptoms, apart from those described under the

various stages ©of the disease, I regarded as abnormal and
variable, the typical cases being those of children who had not
been previously attacked by tropical disease."

Uw:l_ng to an accident to my clinical thermometer, I had no

opportunity °f noting changes ©f temperature accurately; bPut
Professor Charles of Calcutta made minute observations during

his clinical study of the disease in the general hospital there.

During the initial fever, a hig‘h temperature, 103? to 10772 is

quickly attained, and as gpeedily declines, the temperature
frequently falling even below the normal standard.

Dr. J. G. Thomas of Savannah, in his excellent account of

the epidemic of 1880, says, The temperature beging to rise at
once, and attains its maximum usually in twelve or twenty—four

hours. The fastigium is generally very short, and the deferves-
cence is rapid, and characterised by a succession of remissions
and exacerbations, the temperature of each remission reaching
lower than, and that of each exacerbation not so high as, that
of the preceding, until it has fallen one to one and a half
degrees lower than the natural heat of the body. During the
next few days, if the case be closely watched with the thermo-
meter, it will be found that the temperature fluctuates from a



degree below to one or two degrees above the normal heat.
By the end of the sixth or seventh day there is a slight rise
again, being = secondary fever; but, as a rule, this heat scomn
subsides and the temperature remains normal unless there is a
relapse."

With the exception of Lisbon and (adiz, epidemics of dengue
have never reached Europe; but, in answer to the question,
Does cold arrest it? Dr. Thomas says?" I must reply most
emphatically in the negative. The winter of 1880-81 has

been U_nprecedentedly cold. The weather reCOIdS, I make no
doubt, will show the lowest continued temperature for several

decades: and yet I have seen the mglady in every month
during the winter. The cases during the winter have been
Vastly less in number, but, if anything, severer 1in type ; at any
rate more protracted'll With the rapidly increasing facilities
for transit between Europe and the East, we may yet have a
visit of the disease to this country.]

Three gpidemics ©f dengue are reported == having occurred

within the eastern hemisphere, the first during the years
1779-84, the second from 1823 to 1829, and the third from

1870 to 1875, or, if we take into account certain recent

sporadic appearances, £rom 1870 to 1880.
Instead of discussing the etiology and diffusion of these

epidemics in their chronological order, I shall adopt the
reverse course, and consider first the last great epidemic of
1870—75-80, my reason foOr doing so being that very full
accounts of every branch of the epidemic have been given by
local observers, se that it is poggihle to gtudy its history from
its first appearance in zanzibar, in July 1870, to its last in
(Jairo, in 1880. By the light o1 the recent and iully described
epidemic, we wWill be enabled to Study the more obscure one
of 1823—29, and the fragmentary one Of 1779-84.

In the month of July, 1870, and about the middle thereof,
I was 1introduced to my first cases of dengue in the city of
Zanzibar, and for some time I had considerable difficulty in
making out the nature of the new disease which I was called
upon to treat.  On pgking = very searching examination,
I found that cases similar to those I had seen had previously
occurred; but I could not trace a Single case farther back

than the beginning of July. During the month of August the
diffusion was very considerably extended, and the prominent
symptoms being rheumatic, the disease was called Baridiyabis,
or rheumatism, by the natives; and Homa Mguu, °r leg fever,
by the natives of India. The Hadramaut Arabs, however, =
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considerable number of whom are always permanently and

temporarily resident in the city, named it Abou-ndefu, a dis-
ease with which they said they were familiar in their native

country. This was gpeedily changed by the negroes to Abou
Madefu?" father of peards," and for some time this was the
prevalent designation. When the epjdemic became moxre
generally diffused, in the month of September, the older
inhabitants recognised the disease as one which had been
epidemic about forty-eight o forty-nine years before, and

they gave to it its former designation?Ki-dinga Pepo, the
name by which it was afterwards known, and under which

I described it in my first communication to the Medical
Journals.

In the Swahili language, the prefix Ki- forms no essential
part of the word, and in this connection simply means a kKind
of, The word itself, dinga °r dyenga, == pronounced by the
natives of Lamu, who Speak the purest Swahili, means "a
sudden cramp-like seizure." The word Pepo means wind,
and alSO a Spiritl so that the full designation Of the term
signifies a disease characterised by a sudden cramp-like
Seizure, caused by an evil Spirit.

During € progress ©f the epidemic I was fortunate epough
to meet with Dr. Keelan of H. M. S. ~ Nymphe, " who had seen
the disease in the West Indian Iglands, and who confirmed
my Opinion as to its nature, and also informed me as to the
correct pronunciation of the term dengue, which ought to be
written without th? vowel u. The term dlnga or denga, used
to designate the disease on the East Coast of Africa in 1823
and in 1870, is almost identical with that given to it in the
island of Cuba in 1828.

To the importance of this etymological connection I shall
hereafter refer while describing the diffusion of the epidemic
of 1823-29.

During the months of geptember, October, and November,
the disease attained its maximum intensity, after which it

began to decline, though kept alive by the advent of gtrangers
from the northern ports during the prevalence of the north-
east monsoon. The epj_demj_c ceased to excite public attention
after the close of 1870, more especially as it was known to be
a non-fatal disease, but when it became finally extinct I am
unable to state.

The characteristic features of the epidemic were the slow-
ness of its growth during the first two months of its exigtence;
the rapidity @nd universality ©f its ravages during the succeed-
ing three months?nearly the whole popylation having been
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attacked; and, lastly, the gradual mode of its decline, ap-
parently owing to the absence of fresh and susceptible victims.
The epidemic, == observed by me from the yery beginning,
never pregented tRe appearance ©f being produced by any
cause operating upon the population generally; but, on the
contrary, it had a period °f growth, maturity, @nd decay; and,
in this regpect, was precisely analogous to the cholera epidemic
which preceded it. It differed from it, however, as toits mode
of propagation; for, while two sections of the community
escaped the cholera epidemic, dengue spared none, nearly all
being attacked jrrespective ©f rank, nationality, sex, 2nd age.
I am not gyer-estimating it$ ravages wWhen I g5y that, at least,

75 per cent of the population were attacked, and I am certailn
that at least one half of the attacks took place in the months

of October and November.
The period of :anubatlon appeared to be Short, from two to
four days; the attacks were generally sudden and without

premonitory symptoms, verifying the accuracy ©f the Spanish
designation, trancazo, a stroke, and the no less expreggive East
African designation, denga, = sudden cramp—like seizure. The
mode of propagation was not like that of cholera and enteric
fever, through the intestinal excretions; Put moxre (logely
resembled that of scarlatina and measles?its range, however,

being wider, and its infective power more intense. No fatal

cases occurred. The portality of uncomplicated dengue seems

to be absolutely nil; but were it accompanied by even a small
percentage of fatal (gges, it would be the most destructive

disease known. With regard to the diffusion of the epidemic
from Zanzibar to the mainland, 1 <an only state generally that
it took place along the lines of human intercourse, and that
the coast towns were infected . but to what extent the natives
in the interior were affected I am unable to state. I am under

the jimpression, however, that it did not prevail to any great
extent, else I would have heard of it.

During the period ©f its prevalence in Zanzibar as an
epidemic, the Red Sea ports, Southern Argbia, the Persian

Gulf, Cutch, the Bombay Presidency, Ceylon, and the geychelle
Islands, were all exposed to infection, as vessels and native
craft sailed to these places; but, as a matter of fact, with the
exception of the coast of Africa and adjacent islands, the
epidemic did not extend except to Aden and the Red Sea portsg
until the early months of 1871, when the disease had become
all but extinct in Zanzibar. 1In so far as I am aware, the first
vessel from Zanzibar to Aden, in 1871, was the American
barque = Essex," which sailed on the 11th of March, and which
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what yegsel, or native craft, the disease was actually carried to

Aden 1is not known; but it was recognised there by Drs.
Turner, Reade, and Welsh, about the end of June. Dr. Turner,
in his account of the epidemic at Aden, expresses his opinion
that it was introduced by the dusty wave whirlwind (Shumal)
which burst with great violence from the south-west African
coast, Sweeping Aden in its flight, on 26th June, 1871. I need
scarcely, however, state that there is no necessity whatever for
the introduction of this hypothesis.

Aden has been generally regarded == the sole gecondary
starting point of the epidemic for the Persian (@ulf, British
India, and the Straits Settlements; but, while this is generally
correct, there is reason to gyppose that Bombay was infected,
direct from Zanzibar, in August, 1871, as cases were Observed
at that date by Dr. Da Cunha. That Aden played an
important part in the dissemination of the disease is evident
from the fact that Port Said was infected in September;
Muttra and Calcutta in the same month; and Batavia in
November. Professor Charles ascribes the infection of Cal-
cutta to Aden, and he states that many cases were observed
in October among the Jewish community, who have direct
commercial intercourse with Aden, though the greatest prev-
alence of the epidemic was not reached till February, March,

and April, 1872. Bombay w== subjected to= second infection,
in the latter part of December 1871, by the troopship " Dal-

housie," and it was considered, at the time, that this was the
first entrance of the epidemic into British. India. There is
abundant evidence, however, that British India was infected
at different points, and almost simultaneously, from Zanzibar
and Aden, before the "Dalhousie" reached the port of
Bombay .

I shall not attempt to trace out the diffusion of the epidemic
throughout the Presidencies of British India, the Independent
States, Burmah, Assam, Bhotan, Nepaul, Thibet, the Straits
Settlements, and China. The facts communicated by = number
of distinguished and zealous medjcal practitioners are scattered
throughout the pages of our current medical literature, and
will, when c¢ollected, form one of the most interesting narratives
in epidemiology.

From = perusal ©f nearly all that has been written on the
subject, I have been much ippregged with the gipilarity of
each branch of the vast epidemic, = similarity se striking that
the history of one, in so far as the main features are concerned,

might e adopted == the higtory of all. The gpjdemic followed
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the lines of human intercourse; when it fixed itself in a large
community, it had its periods of growth, of greatest intensity,
and of decline; while nearly every observer used the same
language?" It spared neither rank, nationality, age, =o=

sex.

The epidemic had, in so far as it has been traced, about a
six years' life . but sporadic outbreaks have occurred up till
1880, which were probably indirectly connected with the
Original outbreak in 1870.

I shall now consllder the epidemic of 1823-29, as read by the
light of the diffusion of the epidemic of 1870-75-80.

Systematic writers have Sadly distorted the Chronology of
this epidemic, each after the other having copied the mistakes
of his predecessor, representing it as having had its origin in
Burmah; or 1n Burmah, the Bengal and Bombay Presidencies
simultaneously.

The first appearance of the disease yag, as I have already
mentioned, in the island of Zanzibar, or somewhere on the east
coast of Africa in 1823, when it was called Denga. This I
ascertained in 1870, and I may State that I have every reason
to believe that the date is accurate. I cannot, however, state
positively whether the disease had its origin in 1822 and
extended into 1823; or in 1823, extending into 1824. The
next that we hear of it is in Guzuratti, in the Bombay Presi-
dency, = district which has the closest commercial connection
with Zanzibar, by means of native craft, during the south-west
monsoon, which begins to blow in April and continues till
November. Dr. Kennedy, surgeon t© the Regidency at Baroda,

says?" The epidemic passed through the whole province of
Guzuratti during the hot months of 1824, and was most

severely felt at Baroda during the last week of May and
beginning of June." According to the invariable laws of this
epidemic disease, the general infection of Guzuratti in June
would imply the entrance of the disease in April, or even at an
earlier date.

We next hear of it in (glcutta, where exhaustive accounts
of the epidemic were Written by Drs. Twining, Cavell, Mellis,
and Mouat. Dr. Twining saw his first cases on 23rd and 24th
May, and the disease reached its greatest intensity in June,
July, and August ; but it is not at all probable that he saw the
first case which occurred. He says?"An ephemeral fever,
somewhat gimilar, prevailed at the time at Rangoon." Dr-
Mellis g5yg also?" A medical friend writes that the troops 2at
Rangoon were attacked with fever on the 11th May, after
twenty-four hours' exposure under incessant and heavy rain."
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These reports, embodied in the communications of Drs, Twin-
ing and Mellis, were evidently the foundation of the statement
that the disease first appeared at Rangoonl in Burmah.
Regarding Rangoon, we Kknow that it was taken by storm
on the 11th May, 1824, and that a great amount of sickness
prevailed. Dr. Hamilton, of the 13th Regiment, under date
20th July’ Says?ll The type of fever which =so generally per-
vaded the troops during the latter part of June and the com-
mencement Of July was purely infiammatoj.y, ushered in by
more than usual articular pains." Dr. Waddell, in an article
! On the diseases which prevailed among the British Troops at

Rangoon, " says?" The pyrexial epidemic which visited Cal-
cutta 1n May’ and Spread over a great portion of India during

the two gycceeding months, also prevailed 2t Rangoon in
June and July. It chiefly affected the officers of the army, of

whom but few escaped. n
The main features of this branch of the epidemic are as

follows :?Denga was prevalent in Zanzibar in 1823, prObably
extending into 1824. At the end of May, 1824, it had

reached its maximum jptepgity in the Bombay Presidency.
Towards the end of May, the earliest cases of the disease
were Observed in (Cglcutta, and towards the end of June the

disease gppeared among the® troops 2t Rangoon. I may

observe here that the earliest cases among the soldiers at

Rangoon must have been brought under medical potice, so
that the exact date of its appearance is fixed. The outbreak
must have been but trivial, as Dr. Walgh, in his Memoir of the
Diseases of the British Troojps during the Burmese War,
makes no mention of it.

This epidemic in India was as Widespread as that of
1870-75; and its available chronology indicates that it
extended from Zanzibar to the Bombay Presidency. DU.I'il’lg
the period ©of its prevalence there, there was a geperal
movement of troops from all parts of British India towards

Burmah, so that every facility existed for its rapid transit

from the east coast to the west coast of India. In every

district where it was described, it had a period of grOWth, of
maximum jntensity, and of decline; and it was delineated as
having attacked pearly all, without yegard to nationality,
rank, age, ©r sex.

The next that we hear of the disease is at the Danish island
of St. Thomas, in September, 1827. No history of the outbreak
in St. Thomas was written by any medical practitioner resident

there; but Dr. Stedman, of the neighbouring island of Santa
CruZ, gives a valuable and interesting account of it, written



immediately after the occurrence of the event. He says:?
St. Thomas is the great entrepot for the trade of Europe,
and the U. S. of America, to Columbia and the Islands.
Being a free port, and possessing one 0of the best harbours in
the West Indies, it is always crowded with vessels from every
part °of the world, and from cvery civilized nation." The
population of the town was about 12,000 at that time.
Stedman says:?" The English negroes in St. Thomas called it
the Dandy Fever, and by this name it became generally known
throughout the islands wherein the English language was
spoken." Dr. Squaer, Assist. Surg. 39th Reg., then stationed

appeared there, and states that " the stiffened form, occasioned

by the pains in the head connected with the ghoulders, and
the dread of motion, obtained for it the fantastic mame of
"The Dandy. rn Out of about twenty-five local historians of
the epidemic, in the various West Indian jiglands, most of

the only one Who attempts =» explanation ©°f the meaning of
the term Dandy;" most of them stating that they cannot

say wherefore it was so named. The explanation of the term
puzzled all except Dr. Squaer; and I am certain that no one
who has ever seen the disease would accept this derivation of
the word. The aspect of those who have suffered from this

painful affection 1is anything but dandyfied; had it been
called ! the Crippleslll the designation would have been more

appropriate. = When the disease appeared i the gpanish
island of (Cyba, it was called Dunga; but was afterwards

changed t° Dengue, which means fastidiousness @0d prudery,
the name by which it has been ever since known.

I am of Opil’liOl’l that both the disease and its designation
were imported to the West Indian Islands direct from the
East Coast of Africa. In 1824, Denga was prevalent in
Zanzibar, and it is impossible that the coast towns on the
mainland, north and gouth, could have escaped. On the
hypothesis that the Mozambique territories were infected, the
mode of the extension of the epidemic to the West Indian
Islands is obvious; and from my personal knowledge ©f the
traffic of the {istrict, I can certainly say that it would be
much more easy to account for the infection of Mozambigque
than for its immunity. Dr. Stedman, the earliest historian
of the epidemic, and the only one who writes of its introduc-

tion into St. Thomasl Says?ll The Contagion was Supposed to

*

Andar en dengues ; to be over nice , to be too punctilious. No andar
en dengues ; mot to mind trifles.
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have been brought by = vessel from the coast of Africa, which
touched at St. Thomas;" but whether this vessel was from
the west or from the east coast of Africa Dr. Stedman does

not say.

At the time of the appearance of the epidemic?1827, and
long after, an extensive slave trade was carried on between
the portuguese territories, in the Mozambique channel, Brazil,
and Cuba. Captain Burton, in his interesting volumes on
Zanzibar?City and Island, refers to this slave trade. The
vessel from the coast of Africa, which touched at St. Thomas,
would probably be a slave Ship from the Mozambique Chal’lnel,
bound for Cuba. At what time the disease first appeared in
Cuba I am unable definitely to state, but it was Certainly
present in March, 1828, and was then called dunga.

If it be accepted a= 2 reasonable explanation that both the
disease and its designation denga were imported from East
Africa to the island of St. Thomas, the latter would be changed
by the English speaking negroes into the familiar term dandy,

and py the gpanish speaking negroes ©f Cuba into the equally
familiar term dengue. I have endeavoured to get informa-

tion regarding the beginning of the outbreak at St. Thomas

from the local newspapers, but unsuccessfullyl as all were
destroyed during = rebellion. The gnly description Which I have

found is the following:?" A epidemic of the most painful
nature, which the oldest inhabitants did not remember to have

seen or heard nf before, has broken out." This is quite incon-
sistent with the statement which has been made that the
disease was prevalent in the West Indian islands in 1824.

I shall not attempt to follow out the progress of the epidemic
throughout the West Indian Iglands; but I may State that the
chief centre of dissemination was the island of St. Thomas,
and that Havannah infected the ports of the Southern States
of America as far north as Philadelphia.

The literature of the diffusion is very complete, and there
can be no doubt whatever that the disease which prevailed in
Zanzibar and the East Indies from 1823 to 1826 was precisely
the same as that which prevailed in the West Indian Islands
and the Southern States of America from 1827 till 1829.
With the exception of Dr. Nicholson of Antigua, none Of the
numerous recorders of the epidemic seem to have had

any
knowledge of the East Indian epidemic, and his information

regarding it was derived from an article in the Edinburgh
Medical and Surgical Journal.

The accounts which we have of the epidemic ©f 1779-84 are
of a fragmentary nature, and it is by no means certain that
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they really refer to an epidemic °f dengue. I may state,
however, that Gaberts describes an epidemic as having been
prevalent in Cairo in 1779. and that Brylon refers to a similar
epidemic, which was called knockelkoorts (pone fever), which

prevailed in Batavia in the same year. Mr. PerSin, an Indian

missionary, mentions an epidemic ©Of = disease regembling
dengue which was prevalent in 1780 on the Coromandel

coast, Africa, Arabia, Persia, and Thibet, while Fernandez de
Castilla and Nieto de Pina describe an outbreak of a similar
disease called la piadosa, which occurred in Cadiz and Seville

in 1784-85. Probably these are but the fragments of a great,

till 1785 or 1788.

I shall now consider the etiology of the (isease, and I may

state, at the outset, that nothing beyond hypothesis can be
advanced.

Regarding the epidemic of 1870, I may state that it was
not introduced to Zanzibar from without. I have exhausted

every possible means of inyegtigation without having been
able to discover a single case Of dengue ©=» the mainland of
Africa, or in any of the southern ports which had commercial
intercourse with Zanzibar prior to July 1870. The disease
appeared at the height of the south-west ponsocon, and for at
least three months pefore, dhow communication from the
north was impossible. ) .

On the 19th of July, the barque Florence arrived after a
month's passage from Aden, but there was no sickness on
board; and on the 2nd August the steamer "~ Millbanke"
arrived from Aden, having made the pyg55ge from Marseilles

via the Suez Canal; but the epidemic had previously appeared
in Zanzibar. I was compelled, contrary © my preconceived
opinions, to come to the conclusion that the disease originated
de novo, the hypothesis that the germs of the disease might
have lain dormant during the previous 48 or 49 years being
too absurd to be entertained for a moment.

There was nothing unusual in the meteorology of the
season; the monsoon rains had been copiousl but not unusu-
ally so, and the south-west winds had set in early and strong.
Altogether, the climatic conditions were favourable as regards
health. The sanitary condition of the city was bad; indeed,
it was in its normal state.

During the previous eight months, the population ©f the

City had been affected with a remarkably severe epidemic of
cholera, and out of a population of about 100,000, the estimated
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deaths had been from 15,000 to 20,000. During the months

of December and January, the chief occupation of the living
consisted in burying the dead. Interments took place in the

immediate vyicinity ©f houses; in the pypblic market place; in
the outskirts of the . and when e dilsease was at 1ts
height, dead bodies were exposed in the bush and left on the
sea-beach. In the case of the slave population there was
scarcely the semblance of pyrial, the pody being hardly hid
from view. When the violence of the epidemic had somewhat
abated, I had leisure on one occasion to walk over part of the
suburbs devoted to interments, and I saw the entire space red
like a newly ploughed field. Thousands must have been
fresh bones and skulls were scattered about on the surface of
the ground, and fragments ©f humanity i every stage ©f
decomposition were lying in the bush, emitting = sickenin
Y

odour. I can testify’ from my own experience, that the
effluvium from decomposing human remains was Sometimes,
especially at night and in the early morning, when the atmos-
phere w== still, quite distinguishable in the city,

T wish to avoid the pogt hoc, ergo, propter 1°C¢ argument;
but it may be stated as at least a remarkable coincidence that
the denga epidemic of 1823 was also preceded by a cholera
epidemic in 1821, which may have extended into 1822. All
that we know as to the precise date of this cholera epidemic is
from a p355age i the " Narrative of a Journey inte Korasan,"
in 1821, by Mr. J. B. Fraser, who says:?"A Ship with slaves
from Zanguebar, which had lost a number on the passage [from
cholera], had come to Muscat [1821], but not until after the
disease had appeared there. Zanguebar may mean elther the
city or the territories of Zanzibar. We know, however, that
about that time a severe epidemic of cholera prevailed in
ZanZibar, and we may take for granted that the Sanitary
condition was the same as in 1870, for Captain Smee, Writing
in 1811, says?" It is a habit all over the town to bury

amongst the houses. The ooy are only wrapped up i = mat,
and have scarce sufficient sand thrown over them to hide the

corpse from the view. Indeed, some part is generally seen
sticking through; and, a= to the glaves, they are often laid out

to putrify o= the be"fICh‘ In consequence ©f Ithis disgusting
practice, the stench in and about the town is most intoler-

able." Captain Smee's description refers only to the normal
condition of the place, and one g+, imagine what it would

most ]ikely P& during = fatal epidemic visitation.
That this condition of matters must have had a deleterious
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effect upon the health of the people is obvious. In the month of
May/ 1870, fever of the most severe type I had ever seen was
prevalent, and I find the following in my notes:?" In pearly
every case the fever attacks the patient every second night,
andl in nearly all the cases on hand, the patient suffers most
severely during the night." Casesof erygipelas appeared i my
practice for the first time, wounds and sores were generally

unhealthy and inclined to Slough, and I saw cases Of gangrene
and trismus. Indeed, the first case of dengue which T g5, I

mistook for erysipelas of the face. 1In my original notes of
the symptoms of the disease, I observe regarding the
eruption:?" It neither resembles that of measles nor of
scarlatina, but is much more like that of erysipelas, with
this exception, that the colour is much less intense, and
spreads over the entire body within forty—eight hours. In

regard to the wavy outline, the boundary between the affected
and the wunaffected parts, the resemblance is complete. Its

course was always from the head and face downwards. More
or less Swelling and tenderness of the lymphatics were 1ND-

variable. The SymptomS indicated Systemic poisoning.ll I
do not find that these symptoms characterised the disease

invariably during it progress throughout India; but I can
state most decidedly, both from observation on others and on
my own person, that the eruption did not appear as a I‘aSh,
but after the mannex 0f a rapidly spreading erysipelas.

From the yery first I regarded dengue 2s = hybrid disease,
though I could not account for the nature of the hybridism.

Scarlatina I had never seen nor heard of in the jglgnd; and I
could not satisfy mj lgelf that I had ever seen a case Of measles.
Prior to the cholera gpidemic I had seen only ome case of
erysipelas; and acute articular rheumatism was almost equally
rare. In Short, there was not, prior to the epidemic, any
instances of acute diseases which I could imagine might result
in the production of a hybrid disease such as dengue. The
disease, however, must have had some cause originating from
conditions existing prior to July, 1870.

As regards the etiology of the disease, the question may Pe
considered?Is it not possible that the cholera germ, ©F the

materies morbi of cholera, mal7 be so modified by the

products ©of human decomposition as to give rise to a

hybrid disease such as dengue?
It will be admitted that putrid emanations from the cadaver

cause ill health, and may even cause death; and it has been
shown that cadaveric alkalies have toxic properties, some of them

being equal i activity te the strongest poisons. 1f chemical



Their pjffusion and Etiology. 175

Changes, of such a nature, take place in the cadaver, may not
physiological °o* pathological changes also take place? The
hypothesis i not unscientific; for, in the yegetable kingdom,
we have 1illustrations of hybrid plants dissimilar to either of
their immediate progenitors, morphologically anrd physiolo-
gically. In plants, the production ©f first hybrids, where
species Dave Dbeen intercrossed, takes place very frequently;
and the results of Mr. Darwin's investigations tend to show
that overy degree ©f fertility probably exists in hybrid races
" from =zero to perfect fertility." It 15 generally admitted,
however, that sooner or later the fertility of hybrids becomes
impaired, there being =e evidence that ,,y one race of plants
or animals repregents the results of peymanent hybridisation
originally induced between two distinct gpecies,

If the germ theory of disease be gdmitted, the possibility of
hybridisation must be admitted also. The phygiological pro-
perties of the cholera 4eyy, and of certain products of decom-
position are known , put, reasoning from known factg, it would
be impossible to predicate, = priore, the physiological properties
of the hybrid product. S°© also with the yellow fever gerp,
the plague germ, and the typhoid germ. Each and all might
be hybridised, and each would have its own distinctive features,
a family likeness pervading the whole. We might thus have a
cholera dengue, = yellow £ever dengue, = typhoid dengue, &c., &-
Following the analogy ©f hybridism in plants and animals, we
might have every degree ©of fertility from =zero to perfect
fertility; which means sterile or sporadic cases; limited out-
breaks and great epidemics. According to the same gnglogy, we
would have a necessarily interrupted existence, there peing no
permanent hybridisation; se that gporadic outbreaks, and
great epidemics would die oyt, from sheer want of vitality.
In dengue, but in no other disease, in so far as I am aware,
are these peculiarities observable. It has been stated that the
disease is endemic, in certain places, but this requires further
investigation and confirmation.

Lshall only mention the epidemics of dengue, °= break-bone
fever, that have occurred in America; but I 5+, observe that
no epidemic seems to have followed the parallel of that of
1827-29, which, in my opinion, w== imported. The epidemics
described by Rush, in Philadelphia; by Pezet, in Lima; by
Lallemant, in Brazil; and py Smith in pery, seem to me to
have been yery doubtful as to their nature. The Polka fevyer,
described by Lallemant as having been prevalent in Brazil in
the summers of 1846-47-48, I could not recognise as dengue.
It was certainly not the dengue which I have seen. There
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is the same element of doubt about the Savannah epidemic
of 1826.
The epidemics of 1850 and of 1g8p, which occurred in the

Southern States of America, were both preceded by unusually

severe gpidemics ©f yellow fever; and, in both epidemics,
Symptoms were noted as common which were, to say the

least of it, very
have described.

unusual in the oriental epidemics which I

Limits of time prevent me from discussing this part of the
subject; Put I may mention, that a gtydy of the epidemics
which have appeared in the western hemisphere force the
conviction upon ™e that they had the same connection with
the results of yellow fever epidemics, that those of the eastern
hemisphere had with cholera epidemics. Each were distinct
varieties of the same disease, but not identical.

If this wview of the etiology of dengue be correct, the
measures tO prevent the diffusion of the disease must be
directed towards its origin; and special care Sshould be
exercised in the disposal of the dead, more especially in
tropical climates, during outbreaks of epidemic disease.
Cremation would be the most effective preventive; but,

until public opinion is ripe for this mode of disposal of the
dead, disinfectants such as lime, which is available in most

placesl should be freely used.

The mode of communication is evidently similar to that of
scarlatina or measles . but when an epidemic has attained full
force it would be impossible to arrest 1its progress by any
known means. The disease being in many cases mild, and the
infection Spreading with great rapidity’ isolation would be
impracticable, and quarantine quite inefficacious. ~The only
mode is to deal with the disease at its origin; but quarantine
might limit its spread by bringing it under early observation.
acquaintedl the de novo Origin of which can be asserted on
reasonable grounds admitting of discussion.

Though = non-fatal disease, the universality of its ravages,
in the countries where it prevails epidemically, give it a

national jmportance. ©f 2,324 persons employed by the
Government and East India Railway Offices, 1,636 suffered

from the disease, over 70 per cent being attacked during the
epidemic of 1871-72. Epidemics of dengue have resulted in
the temporary suspension ©f business, and they might disable
an grmy during war-



