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THE LATER HISTORY OF SPIRILLUM FEVER AT
~————" BOMBAY, 188383 ——r——

e

Memoir based wpon Cases read before the Medical and
Physical Society.

By H. V. CARTER, M.D., Loxp., PRESIDENT OF THE SOCIETY.

.

Tug following observations comprise the material collected
after my return to India, in April 1882; and they are here
grouped together in order to illustrate the further course of the
great epidemic of 1877-78, which is fully described in my
work on **Spirillam Fever,” Churchills, London, 1882.

Being much occupied subsequently to May 1882, it was only
in a casual way that this material could be acquired; and pro-
bably the total is but a sample of what might have been
gathered, through means of acompleter enquiry. Allthe cases
described below were seen by me, and so alone the blood-
examinations made ; and hence, the responsibility of interpre-
tation also 18 mine.

Subjects, with two exceptions males, young and adult, of
different castes, resident in the native town and usually near
the harbour side ; season both before and after the rains, with
no peculiar meteorological features. Numberand arrangement
of cases thus:—

Series 1. Sporadic 2 Examples ... Relapsing  Spirillum amn,.{ April.

cases. form. August.
Series 2. Tenement-
epidemiecs.
Sub-series 1. 4 Cases ......... Belapsing.  Spirillum seen | May.
thrice. ......... | June.
. 2. 6 Cases ......... 8Relapging., Spirillum seen
' in five.......... July.
Series 3. Attacks in
Foreigners.,
Sub-series 1. 8 Arabs ......... bRelapsing. E!plu'l]um seen 4
in six. «v April.
2, 10 Muleteers ... 1Relapsing. Spmliuul sean
3 : in four....... October.

Total 30 cases. Relapses seen in"L5; in some others probable,  Spirillum
detected in 20, .
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4 LATER HISTORY OF SPIRILLUM FEVER.

same locality was seen ; but the temple in question was visited
by mendicants amongst others, and no local enguiry was insti-
tuted. Chart subjoined as evidence of some characteristic
clinical features, entirely corresponding to experience at height
of the late epidemic.

No. 2.—M., st. 30 ; Mussulman, regident, living at Kamatipura (a quar-
ter of Bombay different to any of the others’ residence); a labourer out
of work, though well-fed in aspect ; of intemperate habits, and had been
drinking when he was suddenly seized with fever. Admitted 17th August
1833, on reputed Bth day of illness, temperature 102°, pulse 128, respira-
tion 43 ; critically declining the following day to temperature 95°, pulse
80, with profuse sweats. There was pulmonary congestion, congh with
reddish sputum; jaundice; the urine then contained albumin; much
emaciation; some diarrhcea. He rallied slowly, the congh and tinged
sputum persisting for some days. Nine days after first crisis
fever suddenly returned, evening temperature 105°, pulse 120: this
relapse lasted three days, at the acme epistaxis, and at crisis a fall of
temperature to 96°, pulse 76, respiration 18. Rallying was prompt,
but an abscess formed on the nates, and he was considerably
reduced : no second relapse was mnoticed. The temperature chart of
this man is quite characteristic of relapsing fever ; and on examining the
blood during the recurrent attack, I noted an occasionally twitching of

the red discs (not however seen by others), which by suitable preparing
of the dried specimen was proved tobe due to the presence of several

fully developed spirillar organisms. Evidence, therefore, complete.

This case was admitted under care of Dr. Hojel, who seeing
its probable character, obligingly drew my attention to the
patient. Itis one of the latest examples met with (February
1884), though a few other fever cases later seen at the . J.
Hospital have, to my knowledge, presented clinical features
indicative of the spirillum infection ; and at the G. T. Hospital,
also, I have been recently allowed to inspect some patients
whose temperature charts strongly resembled those of relapsing
fover persisting sporadically in the town. The two instances
above detailed, were strictly of such dispersed character ; being
to all appearance quite isolated, and occurring at a long in-
terval apart of both time and place. In neither, was the
probable source of contagion ascertained ; and yet the symptoms
in both were as characteristic as ever seen in examples undoubt-
edly contagious, at height of the late epidemic.
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The above were Hindus, of the same low-caste as those in the
series below: the locality they were brought from—Mody Bay
—being also not far distant from Bori Bunder, and hence a
possibility of inter-communication. Family epidemics were
frequent in 1877-78 (loc. eit., p. 378), and strangers coming
within their range did not escape, as the following instance,
also narrated by Dr. Cody, would serve to show :—

No. 4.—M., 25, Marathi, grass-cutter, living in a ‘ chall’ near Mody
Bay ; admitted 25th June 1882, with high fever, of 4 days’ duration.
On 6th day epistaxis with dyspncea and lond bronchial riles over right
lung ; at midnight temperature 105°, and crisis after with sweats, tem-
perature 96° at 4 p. m.: prostration persisted, and the temperature
was subnormal during the next 7 days’ apyretic interval. The relapse
next evening was pronounced, lasting full 3 days; at acme 2 p. m.
temperature 106°, and at crisis (7 p. m.) temperature 96°, still further
declining during the night. The symptoms at acme are specially
alluded to by Dr. Cody as being remarkable, though not at all peculiar to
this case. Convalescence was gradual and steady, during the remaining
eight days of patient’s stay in hospital. I examined the blood during
the relapse, and found in it the spirillum,

This patient was one of three men brought to hospital from
the same locality—but being the only instance in which fever
ran a typical course while under observation, it alone was pub-
lished (remark by Dr. Cody). I may add that the patient
was an immigrant from the Deccan famine districts, and be-
longed to the same class of men so largely affected in 1877-78:
this eircumstance further illustrating the tendency of spirillum
fever to linger long amongst once-infected communities.

Sub-Series 2.—Six men of ages ranging from 16 to 35 years,
belonging to a colony of low-caste Mahars, living together in the
same hut; working as town-scavengers and resident in Bombay
for varying periods, were admitted at near dates into the J. J.
Hospital during July 1882, The first man seen, displayed a
full ordinary attack with marked relapse ; of the others, two
coming a fortnight later gave a history of prior attack, one
showed a suppressed relapse, one had no recurrence; zfnd
one, recently affected, died shortly after admission. Judging
from their history, Nos. 1, 2, and 6 below may have been first
attacked about the same date, Nos. 8 and 4 also simultaneously
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the spleen became enlarged next day, when, too, slight jaundice appear-
ed: the fever was continuous for two days longer, and then abruptly
subsided with copious sweats, much depression, and the advent of very
restless delirium ; temperature 97°, pulse 80. The urine near acme of
the attack was plentiful, specific gravity 1017, of albumin and bile a
trace. Neither early history nor symptoms at first were very peculiar,
and the diagnosis was ** remittent fever " : blood not examined micros-
copically. On account of the remarkable depression attending the febrile
crisis, a suspicion, however, arose that the attack was due to spirillar
infection ; and the patient was detained in hospital. Sodium salicylate
had been freely exhibited withoutany very marked effect in reducing
the high temperature; rallying was tolerably prompt, the body-heat
soon resuming a normal level; and though the pulse declined for two
days longer, apparent convalescence gradually ensued. On the seventh
day after crisis there was a slight evening rise of temperature, which
on the following day was more decided; and then the relapse became
manifest, lasting three other days and showing fever of remittent charac-
ter, the successive evening temperature being 105°, 104'8,° and finally
105'8°F., with a pulse rising to 136 per minute just after the crisis ; the
respiration also quickened to 30 per minute ; and there was some distress
at the acme. During this recurrence the symptoms were those of relaps-
ing fever; and the blood displayed scantily the spirillar organism,
though not distinctly so till after dessication and staining. The
critical defervescence was pronounced, the temperature sinking from
105°, pulse 136 (at 11° p. m.) to 100° next morning, 96° at evening,
and about midnight so low as 92° F., pulse 50 : depression was then
great, yet without delirium ; and a reaction soon began [tempemtufe
97°, pulse 70 next day), which was followed by prompt convalescence 1n
the course of the thirteen days longer the patient could be induced to
stay in hospital. There were some slight indications of a .aecﬂnd
relapse at about the tenth day of the period : emaciation was persistent.

The temperature chart of this man 1s characteristic of
ordinary relapsing fever, and it was recognised by an ex-
perienced medical officer acquainted with ¢ country’ fever in
N. India, as being similar to what he had often seen there :
this identification appeared to me suggestive.

No. 2.—M., ®t. 16, in reduced health, was admitted with high fever
of four days’ duration, which next day culminated at lﬁds'E“‘:, .pulse laf:IEl,
respiration 36; there was then some jaundice and delirium, much
splenic and hepatic tenderness with enlargement; & small amount
of albumin in the urine. Defervescence on the ensuing day (tempera-
ture 100°2°, pulse 128, respiration 28, much sweating), .and next day,
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pulse continuing very rapid. Thenceforward the body-heat became
natural, and very slowly the pulse declined. The blood-spirillum was seen
(in dried specimens only) on admission: the general symptoms were then
marked with much exhaustion; delirium occurred at the erisis, and
hepatic uneasiness with diarrheea (dysenteric) shortly afterwards, when
the temperature again rose ; convalescence was protracted. There were
no signs of a frue relapse while in hospital; but there was a distinct
history of a prior attack of fever about 15 days before his admission,
which lasted a week and was followed by a prolonged apyretic interval ,
and during that period he went to work. The present illness had

begun about a week hefore his coming to hospital, and therefore
appeared to be the first relapse.

Series 8.—Ilirst Sub-series. Relapsing Fever amongst Tmmi-
gants from Arabia.—Bight Arabs, male, of ages ranging
from 10 to 45 years, arrived in Bombay 10 days previous to
admission into the G. T. Hospital ; having come from Murbat
(near to Muscat on the Persian Gulf), in a native boat, which
took 19 days to make the passage. All of the same caste, and
five related : they came from the same town, where much fever
prevails. Their own illness (termed “fever’) began in that
town, some of their large party having beenill three days before
embarking. On the voyage they all bad fever, which is de-
scribed as lasting for about a week (more or less), thenleaving
for a similiar period, and again returning. These recurrent
attacks are strongly insisted on, without the precise duration
of illness and interval being always remembered. The kind
of fever (with much headache, pains and distress)is said to
have been always the same. Three had fever on admission,
4th April 1882, two in marked degree, one slightly ; four were
apyretic, and one at home was too ill to come out. The men
are petty dealers, have left their town on account of public
sickness, coming for medicine to Bombay; they paid one
rupee each for the passage, bringing their own food. On
landing at the wharf, they went to one house; they did not
resort to hospital immediately, partly from being too ill and
also because of not knowing of the hospital. (Personal
statement. )

My assistant visited the house in Bombay, whenee these men
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four days of his stay. During this marked relapse, the spirillum found
on two successive mornings : a few spots noted at the crisis.

No. 4 —TUncle, ®t. 25: on evening of admission a sudden rise of tem-
perature to 103° (spirillum seen), then a decline to 98°, a second slight
rise and subsidence to 97° : in six days after the first crisis fever re-
turned, temperature 101° (spirillum seen), the patient then left. A few
spots were seen at the first erisis.

No. 5—Relative, ®t. 40: on evening of admission tempera;ture 103°
(spirillum seen), next day temperature 104°, then eritical decline to 97°,
hence agradual ascent to 100°, on the 5th day of apyrexia, when he left.
The facies on admission was striking, and depression at crisis marked ;
then a few spots.

No, 6.—M., 19 : temperature sub-normal on admission : six days later
it rose to 103:4° for about 24 hours, the attack resembling a prolonged
ague fit: some appearance of the spirillum in the prepared blood.
This man had right 4ritis on admission.

No. 7.—M., 16 : two paroxysmal ague-like attacks on third and fourth
days after admission : no abnormal appearances in the blood. Spleen
enlarged, and unusual depression after the fever.

No. 8.—The sick man at home (#t. 30 eirca) came to the hospital later,
his fever having suddenly left with profuse sweats: general aspect like
the rest.

Charts of the temperature, pulse and state of blood of the
first six cases above are hereto appended: they are taken

from the records, and my note-book.

Sub-series 2.—Relapsing Fever amongst Muleteers arriving
from Egypt.—COases at the J. J. Hospital and G. T, Hospital,
October 1882.—My attention being drawn to the character-
istic symptoms of Case No. 1 below, and hearing of other
fever cases elsewhere, I visited the camp on the Esplanade
where men and animals landing after the voyage from
Bgypt were located, on the 17th October and following
days. In one of the ‘lines’ whence patients had come,
1 found about 50 men, with several sick among them ; and one
man, recently taken ill, was at once despatehed to hospital
(Case No. 5 below). If the other ¢lines’ had been equally
affected, at least 50 fever patients would have been found.
Many men had suffered from diverseminor complaints, and one
died from injary inflicted by a mule. These ¢ batches ’ belonging
to the Transport Depurtment had arrived by different steamers,
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been brought by the men themselves from Egypt : such event
being ‘clinically’ even not unlikely ; so far as can be judged from
the histories of actual illness, and from other known instances
of long conveyance of relapsing fever by successive infections
amongst an associated body of men. Nothing, however, is
known of the medical condition of the muleteers on board ship,
or of fever in Egypt; though,'if the history of No. 6 below
be correct, infection must certainly, according to present know-
ledge of relapsing fever, have been acquired aboard ship.
Fevers were termed ¢ Remittent’ and ¢ Intermittent” in about
equal number, ina total of ten whose cases are with me ,-'dﬂubties*s-
there were some other instances I did not see. One case of
complicated spirillar infection (fatal) is entered as “Double
pneumonia.” These came first to notice on 13th to 17th October,
and on the 29th about a dozen miscellaneous sick were brought
to hospital from the 8. S. Awvoca, just arrived from Egypt
with sick details under medical charge. There were five cases
of dysentery and diarrhcea, four of ulcer and injury, one of
dropsy, one of gangrene of lung, and one of keratitis : illness
in some of them dating back to near the beginning of the
month, when the troops were still in Egypt. It seemed to me
- probable that the two fatally-ending cases of lung inflammation
and dropsy with debility, were sequelar to ¢ fever,’ and also
some at least of the bowel affections: such fever might have
been of the relapsing form, but there were no details in
evidence. Within my experience, spirillar pyrexia has often
been designated remittent and intermittent fever, or ague;
and its complications or sequela entered alone as pneumenia,
bowel affections or other local disease. I am, therefore,
sceptical at times concerning the propriety of such desig:_]ations,
when applied to cases cotemporary and mingled with Fhe
demonstrated specific fever, as ocourred in the present series.
And rather eonfirming the view of importation of relapsing
fever from Egypt, is the evident fact that from the very
character of this cemplaint, affirmative testimony of the kind
now offered by these series, is the only kind that could l?:E
looked for; apart from examination of the men prior t0 their
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withstanding large doses of sodium salicylate, &e.), yet the pulse did not
quicken in proportion, and general distress was only moderate. At
the acme (estimated seventh evening) a decided perturbation, temperature
104°, falling to 94° within about 12 hours; pulse then 60. Next day,
I wrote, * the body is like that of a corpse, yet he sits up and even moves
about, breath cold, tongue shrunken, no cramps or delirinm; urine
20 ozs, high-coloured, clear, 1012, neutral, albumin a trace, chlorides
scanty, phosphates abundant, bile-pigment present.” Rallying was
prompt, and eight days later the patient decamped ; returning however
next morning with signs of ophthalmia, and there then occurred a smart
proxysm of fever (temperatur 104°), with splenic enlargement and
marked ecrisis (temperature 95, pulse 58); no permanent collapse
or complication, and two days later the man left hospital for duty.

The day after his first entry, I examined the blood and
found the spirillum ; so that if any doubt as to the nature of
the fever were likely, it would be dissipated.

No. 6.—M., 30 : admitted for fever on the 13th October, having arrived,
it wassaid, five days previously from Egypt, and having been ill four days,
the fever coming on the day of his landing at Bombay. As the febrile
state lasted only two days longer, this attack might have been a relapse ;
all the clinical symptoms were distinct, including critical perturbation
and ensuing fall of temperature from 104° to 95°6° with the delirium of
collapse, deafness and eruption of pink spots. » The man was scorbutic;
and slight dysentery appeared during the apyretic period ; no decided
relapse followed, but only a slight rise, temperature 100°, six days after
the crisis (no spirillum seen): rallying was prompt, and the patient
was discharged convalescent a few days later,

If the history of this case can be relied upon, the fever must
have been acquired before landing ; unless, indeed, infection
had operated instantaneously, and of such prompt operation
1 have never met with an example in man.

No. 7.—M., 18 had been in Bombay fourteen days before he was seized
with fever, and the day after came to hospital ; when fever of a remit-
ting course was seen ; lasting seven days, on the third of which I found
in the blood indications of the spirillum. No marked crisis, but scorbutic
dysentery was present, and might possibly have led to depression of
temperature. Four days later he left for Ambala.

No.R—M., 21: arrived in Bombay with the last named patient:
had fever the day before admission, but while in hospital fm: two days
only feverishness of 100°, declining to 98:5°. Nature of illness not
obvious. '
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?msting, that is, with paroxysmal malarious fever);and lasil ¥s
1t happens that other frequent signs were not very pronounced.
The Muleteer series following was also comparatively unimpres-
sive in several instances, and of all ten cases, only two are
registered as ‘ relapsing fever,” the remaining eight being desig-
nated ‘remittent’ or ¢ intermittent’ fever, asnot rarely happened
n 1877. To avoid prolixity, I have not given the full notes of
instances most of all carefully watched ; and it must therefore
suffice to state that in such best known cases, there is evidence of
identity of disease as regards notonly subjects attacked, stages
and repetition of illness, and ordinary symptoms, but also
frequency of ernption and local complications : exceptional
features were also now reproduced ; and my earlier conviction
affirmed, that the clinical manifestations of spirillar infection
are liable to divergency wider than is often supposed.

Nothing new, however, was clinically observed; nor fresh
evidence of ‘blending’ of fevers, or of alteration of type: so
that at Bombay, at least, this affection has maintained its
specific characters essentially unchanged.

With the subsidence of peculiar famine conditions here,
other typhus-like fevers (either cerebro-spinal, or spotted,)
have seemingly also lessened; though examples are still to be
met with, of severe, low type, whose real character is not quite
clear.

Amongst the cases above recorded, the known mortality was
at the rate of 6°6 per cent. only ; but some deaths were heard
of outside hospital, and the entire course of many instances
seen remains unknown. The two casualties witnessed, took
place near acme of first or invasion attack; as formerly was
frequent here (loc. cif., p. 242).

As to treatment by drugs, nothing more favourable was
learnt ; both sodium salicylate and resorcine in large repeated
doses, failed even to control the high pyrexia. Kairin had not
been introduced (1882); but I may add that in Germany of
late it, too, has been found to operate mainly asan anti-pyretic
and not as anti-periodic. (Lond. Med. Rec., 1883, Vol. 2,

p. 468.)
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datum bere carries more weight than the negative ; and if ones
the spirillar organism be clearly detected, diagnosis becomes
sure ; having in my experience always been satisfactorily con-
firmed by other available evidence, besides that furnished
by the visible blood-state. The most puzzling ecases, to me,
were those in which I failed in search, under comnditions other-
wise at first sight promising ; yet even here the reason of failure
either was, or soon became, conceivable—commeonly being an
insufficient application of the mieroseopic test. Many times it
was only the dried and stained blood-specimens, which farnished
elear evidence ; fresh blood giving either negative or dubious
indications. Like all instruments of precision, this newer
means of investigation calls for special attentionin its use ; and
the spirillar test is, I feel sure, but a sample of clinical aids that
will presently beeome essential to accurate diagnesis. Suchaid is
greatly needed, e.g, for thesure detection of the typhus, typhoid
and malarial infections; and until it be obtained, present
doubts often prevailing must abide, to the perplexity of both
physician and sanitarian.

Adverting to the several instances under review, I observe
that diagnosis by the ordinary means, if sometimes clear, would
at least equally often have been doubtful; and that it actually
proved to be insufficient, may be inferred from some remarks
of Dr. Cody quoted above (in the firet Sub-series, Series 1),
and was seen as regards the fatal case of ‘ double pnenmonia’—
several other instances being wrongly designated, if the validity
of the blood-test be allowable. Satisfactory clinical diagnosis
of the obscurer fever cases, may fail—(1) when there is neither
famine nor epidemie, and no history of contagion, as causative
influence ; (2) on clinical grounds, when a relapse isnot wit-
nessed from not occurring either absolutely or during the short
time the patient may haply be detained under observation; or
when only a late relapse takes place inhospital, so transitory and
mild as to attract but little notice—as was frequently experienc-
ed during the epidemic of 1877, as well as at this post epide-
mic date of 1882 ; and (3), when other symptoms regarded
as charncteristic, ave either wanting or undistinguishable
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nised as the prevailing kinds of fever, it might be urged that
a mingling of those kinds with phases of relapsing fever is
both possible and likely ; and such event would be proved if
every instance seen did offer suitable opportunities for use of
the blood-test, and a divergence of character were established
thereby. Otherwise, my experience leads me to infer that
the groups of fever-cases, however seemingly non-concordant
in the mass, will usually be of a uniform character, re-
presented by the better-marked individual instances; and
the finding of the blood-spirillum in a single instance has so
frequently been followed by affirmative evidence regarding
the remainder, that I am disposed to reply upon the European
ciferion of a community of origin meaning also a common
character. For perfect aeccuracy, however, the greater pains
cannot ever be spared.

Another interesting collateral topic is the employment of
dates of periodic disease-stages, for estimating the probable
total duration of an illness seen only towards its close. And
according to my experience of ‘relapsing fever’ in man, there
obtains such a uniformity in date of the successive incubation-
periods (including the first) and febrile manifestations, as is
close enough to warrant rehable inference regarding both pre-
vious unseen illness and future likely course. This question
concerns the validity of average and mean dates like those
given at p. 128 of my work (see also p. 403 for the initial
incubation-period) ; and the answer hereto conveys only proba-
bilities, to be estimated at judgment of an experienced en=
quirer. Personally, I shouldregard average dates as practically
valid, and as useful either alone or combined with other evi-
dence. Foran application of this method of reckoning, see
remarks and Series 3 above.

Lastly, as regards the febrile complications of relapsing fever,
which may be classed as either symptomatic of local lesion or
secondary, reactive or residual pyrexias; some hope appears of
their further diagnosis, from researches lately made in En-
rope. Thus, as vegards pneumonia, which, with sacnn&‘?ry
fever, I was disposed to attribute to blood-contamination
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Late Progress of ¢ Fever,” Bombay Presidency.

Normal.| Famine Epoch. Gradual return to Normal times.

Years.| 1870 1877 1878 1879 1880 1881 | 1882 | 1883

A 5,867 | 12,832 | 9,944 | 8445 | 7,513 | 6,437 |5,453 |5,908
189 | 1,095 672 265 244 266 | 234 | 176
C | 52658 |187,985 | 98,686 | 68382 | 57,720 | 52,145 | 45,887

The mortality of 1876 was at fairly normal amount. With
felt stress of famine, fever-sickness and mortality suddenly
rose (1877) ; and the dearth persisting though to less degree,
they continued very high (1878). Distress then diminished,
and so the mortality; which after the fourth year of the epidemic,
had returned to normal amount or thereabouts. The whole
course of the outbreak is therefore here shown, so far as revealed
in these concurrent statistical data : its maximum was speedily at-
tained ; its decline more gradual ; its duration 8—4 years. The
maximum mortality was very high and rather greater in the
country districts—260 per cent. above normal, than in Bombay
—220 per cent. above normal : the hospital admissions were in-
creased 525 per cent. The rates of subsequent decline were
as follows :—Bombay ecity, excess in 1878 and three following
years about 40 per cent., 30 per cent., 23 per cent., and 10 per
cent , respectively : country districts, at corresponding dates,
decline to 47 per cent., 24 per cent., 9 per cent., and nil, showing
a prompter return to normal than in the city, where other persons
suffered besides the starving immigrants. Excessive hospital
sickness remained very high (34 times above normal) during
1878, and did not wholly subside until the seventh year after
the maximum ; but this datum, perhaps, is less valid than the

others.
Respecting the country data, it is interesting to note there

happened a distinet radiation of fever-mortality around the
above-named focus of famine, towards the North, North-West
and the South; where the fever deaths attained their maxi-
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1882, about 30 instances were met with. And this number
18 large enough to demonstrate a tendency of the complaint
to become ‘ endemic, ’ or “naturalised,’ after the fushion scen in
some Buropean cities (loe. eit., p. 29). That only one case was
noted at the J. J. Hospital during 1883, seems to show almost
entire subsidence of the disease ; but whether or not by active
enquiry more cases could have been found there or elsewhere,
it is impossible to say. A certain degree of effort is essential,
for procuring data of valid significance ; and a single example in
a general hospital, doubtless stands for several outside unseen.

2. This long persistence has been independent of public
distress, and commonly of personal destitution. Thus, both the
above sporadic cases occurred in well nourished men ; and of the
associated series only a woman and her two children appear to
have been ill-fed : no patients that I saw, were unusually ema-
ciated. The conclusions before arrived at, are in general con-
firmed ; the spirillar infection of man being essentially discon-
nected from primary wasting of the frame, whilst for collateral
reasons being in the mass amorbus pauperum (loc, cit., p. 369).
The number of acknowledged mendicants in an Oriental eity like
Bombay, is very considerable (9,584 by Census of 1881, with
566 deaths) ; but judging from the wide prevalence of charit-
able customs, it may be doubted if instances of starvation or
approach thereto, are so numerous as in corresponding European
cities. Famine or general scarcity would, however, be more
felt here,

3. In 28 of 30 cases, the operation of contagion was strong-
ly suggested. Thus, these 28 cases occurred in groups of
3, 6, 8 and 10 persons; and how many other persons in each
instance were infected and not seen, remains unknown. In
fact, the difficulty here is to understand why the spread of infec-
tion is not usually more apparent than it happens to be; although,
obviously enough, without special and prolonged enquiry, the
whole truth in any one instance may not be learnt. The work of
such an enquiry might be tedious, but would not be either
misplaced or fruitless. Various forms of disease tend to work
like the other noxious fere nature, and a systematic hunting
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the fever at another 200 miles distant, after an interval which
would have allowed of a far longer journey. And considering
the facts ascertained (loe. cit., p- 11), it 18 possible this disease
may also be transported by ome or more individuals during
lengthened voyages by sea, In 1877 I had oceasion to refer to
the question of the importation of fever into Bombay, by ships
carrying immigrants from Arabia and camp followers from
Abyssinia ; and during 1882, the cases narrated above under
Series 3, seem to raise a similar query of importation from
Arabia by immigrants, and from Egypt by muleteers of the
Transport Department. Judgment here rests upon—(1) direct
evidence of eonveyed disease, which may fail ; (2) antecedent
history of events aboard ship, also liable to fail ; and (3) clinical
testimony of symptoms witnessed after landing of the patients,
which alone was available, and if not convinemg, was at least
suggestive. The clinical dates in relapsing fever are commonly
precise ; and if any reliance can be plaeed upou the history of
the cases in question, it seems permissible to infer that infec-
tion had sometimes been acquired at sea and before the landing
m Bombay. For proof of importation, a single clear instance
would suffice in each of the series; such, e.g., as No. 6 among
the Muleteers, and No. 1 in the Arab group; because under the
circumstances, disease would be kept up aboard through a
sucessive infeetion of individuals,

Counter-argument s two-fold :— First, that no reliance what-
ever should be placed upon stateménts of the sick, or results
of local enquiry ; and next, that admitting dates to be ecrrect,
the patients might have become infected immediately upon
landing, and as promptly have shown febrile symptoms. To
which the reply is, that the men’s statements were not uncon-
firmed by either enquiry or symptoms witnessed ; and next, that
had prompt infection on shore oeeurred (which is an assumption),
the immediate manifestation of fever is a phenomenon hitherto
unproved in man.

I may add, it is well known that ‘enteric fever’ has not sel-
dom been introduced by ship into Bombay ; whether or not then
spreading, I cannot say. And in Vol. 1 of these Transactions
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public health. The commencement of an epidemic is more or
less slow in rise; its progress and severity are contingent upon
the abounding of unhealthy conditions and want of supervision ;
but always does the disease spread by the multiplication of
pre-existing foci of infection, resulting in more and denser,
wider-diffused centres of ourishing growth. When these latter
become either exhausted of material or effectively separated
from fresh areas, the epidemic forthwith subsides; ecommonly
leaving behind it the endemie, or else sporadie, stave above de-
scribed: but whether in a once-infected place, a complete and
permanent extinction of contagion does ever practically happen
seems to me nncertain.

During the course of an epidemic, the clinical characters of
disease do not materially change; that is to say, sporadic or en-
demic cases may be as severe as thoseseen at epidemic periods:
and how far luxuriance of infection can lead to an alteration of
virus properties, has not been evident to me at Bombay. Itis
true that the varying of intensity of epidemics is often attri-
buted to corresponding changes in the infecting virus itself,
which as proved by late experiments may be a resl factor in
disease ; yet human experience rather indicates it is not the in-
fection so much as the subjects and conditions of 1t, which are
open to the variability in question. A little understood subject
here, is the apparvent special liabilicy of new-comers into a
locality, to be infected by a prevailing fever which spares many
residents. This feature is said to belong, remarkably, to both
enteric and malarvious fevers; and if the above Series 3 be in-
terpreted as of local origin, it would pertain to relapsing fever
also. The explanation usually given as regards ftyphoid
(namely, that a prior infectivn confers immunity), would not
at all apply to ague, and but doubtfully to relapsing {"ev?‘sr.

Lastly, the progress of an epidemic has often been 1ub1Pnately
compared to that of an atmospheric carrent, vil:n-atmn or
wave ; but according to my late experience of relapsing f:ever, '
the juster comparison would be with that of a ::u:{ﬁag1~a.tauwr—
which begins, extends and becomes extinct pmpm*t.mnalie]j to
the amount, state and location of inflammable material encoun-
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ought not in these days to interfere with a due recognition of
the clinical value of the microscope. In point of fact, this
subject is one much too practical to be ignored with safety;
and clinically, few topicsare more interesting than the connec-
tion apparent hetween symptoms and visible blood-changes.
Were the procedures I have recommended more generally

adopted, it is probable that this additional series of cases would
be a longer one.

No. 1.—During March 1884, a low-caste adult male was admitted
into my clinical ward on the 6th day of fever—a first attack; evening
temperature 106°, pulse 120, respiration 32, but no distress evident (he
sits up and denies any sense of discomfort even): the spleen, however,
was enlarged and tender. Diagnosis somewhat uncertain, the symp-
toms being possibly due to malarial infection. Next morning, the
pyrexia had disappeared by crisis with profuse sweats (temp. 96, p. 70,
resp. 18); the splenic turgescence promptly subsided, and except some
depression of the system and emaciation, there soon remained but few
gigns of illness. No relapse took place during the fifteen days longer the
patient was detained in hospital.

A minute drop of blood taken from a finger on the first evening,
showed under } in. lens some oceasional twitchings of the red dises;
and after drying and staining with methyl-violet, the same material
displayed numerous large spirilla.

Further enquiry at the house this patient came from, elicited the fact
of other fever cases there, and one with a history of recurrent attacks;
but more could not be learnt : there were no signs of unusual poverty or
destitution,

Nos. 2 and 3, two youths from a large establishment, the
residence of many others living under common conditions,
were the only ones known to be attacked.

No. 2—O0n 2nd April last it was intimated to me that J. A., wt.
21, one of the student-apprentices attached to the J. J. Hospital, had
strong fever, and could not attend to duty. The illness was of four
days' duration, and had not been checked by either quinine or kairin.
Noting an aspect of distress in the patient, I was induced to examine
his blood on the spot; and finding the spirillum present, had the sufferer
remove to separate quarters. Fever persisted as was foretold, a-u:l
during the eighth night of illness the temperature rose to 1066, deli-
rinm attending ; a eritical defervescence next morning ensuing, with {:‘IE-
cline to 979, Convalescence then began, but on the ninth day later was -










