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tries it is rarely met with, except in moist situations. In
southern Europe, as the heat of the climate increases, malaria
begins to show itself in places where mo marsh exists.
There, tracts of land which, after being flooded, have become
perfectly dry and parched are found highly malarious. So
also are dry beds of rivers and torrents; and even barren
rocks, like Gibraltar and some of the Mediterranean islands.

In America, malaria is found existing under similar con-
ditions. In the north it seldom leaves the neighbourhood of
swamps, or the damp and low lying banks of rivers and
lakes ; but as the heat of the climate increases, on approach-
ing the tropics, the presence of malaria becomes more and
more general ; and is no longer confined to the mneighbour-
hood of marshes. It even reigns in the parched and arid
Llanos. In Asia and also in Africa,.the same disposition
-oceurs,

In the southern hemisphere, the same changes are observ-
ed, in the distribution, prevalence, and intensity of malaria ;
in proceeding from the south towards the tropics.

Thus whether in the old or in the new world, as the cli- .
mate becomes hotter, malaria is found to be less and less
limited to particular localities, till as we approach the tropics,
we find that no situation is free from it.

Though malaria is to be found throughout the torrid, and
over almost the whole of the temperate zones, it is not to be
supposed that it exists everywhere in the same degree, or
that disease of the same severity, is everywhere produced;
the gravity of type being, as a rule, in proportion to the heat
of the climate.

In every country, from the equator to within a few de-
grees of the arctic circle, malarious disease is met with suffi-
ciently often, to show that its cause exists. Some countries
have been considered to enjoy a complete immunity from ma-
laria, while its existence in others, in the same latitudes, was
undoubted ; but this supposed anomaly, has always dis-
appeared before careful enquiry. Thus the existence of ma-
laria in Australia, has been denied, and in the cool dry
climate of the south, it is no doubt rare; but as the country
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In Eng]aﬂd} this d]‘}’iﬂg of the El':lﬂ_, which has followed the
clearing of forests and the extension of drainage, has all but
banished malaria.

In North America, a similar result, though not to the same
extent, has followed the disappearance of woods.

In India, the parts of the Terai which have been cleared
have been healthier in proportion as they have become
drier ; and what little jungle is now left, at the foot of the
Punjab portion of the Himalayah, is as healthy as any part
of the neighbouring country, and as dry.

In Southern India, the conversion to a large extent of jun-
gle land into coffee plantations has rendered many places
habitable, which once were considered deadly; it has also
diminished the water supply.

Although, in every part of the world, instances occur of
forest tracts becoming comparatively healthy, when freed
from wood ; malaria does not always disappear with the trees.

Thus, “fever and ague” is common enough in many well-
cleared districts in North America. In India, malaria has
never entirely disappeared from any spot, however thoroughly
the jungle may have been removed from its vicinity. An
instance of this is seen near Vizianagram, in lat. 18° 20';
where there are numerous ranges of hills, connected with the
BEastern Ghats, in the vicinity of which fever is always
prevalent. These hills were formerly covered with trees,
but are now bare ; there being only a few detached patches
of underwood to be seen.*

Here, the destruction of the woods has not banished
malaria, which still haunts the bare and rocky hills.

It is observable, that while in some forests the most deadly
fevers prevail, others, in which vegetable matters must go
through the same processes of life, death, and decay, are al-
most, some even entirely, free from them. Malariaisnotun-
known in England, yet it does not take up its abode in our
well-drained woods and shrubberies, though their soil is a
mass of decomposed and decomposing vegetable matter ; nor
does a day’s pheasant shooting involve an attack of ague.

* Madras Topographical Reporls, 1844,
D
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A most striking characteristic, both of marshes &“a, of
forests in which malaria abounds, is the damp and chilly
atmosphere at night. ; ' ;

In temperate climates, on ground sufficiently high for
thorough drainage, woods are free from malaria; and ?:,hough
fever prevails, in hot countries, in some jungles f‘-’hl'i‘-h ALe
not wet ; it is, there, equally deadly in open situations where
there 1s no marsh.

Tn swampy ground, large forests, by interfering with the
action of sun and wind, retard the drying process and so
keep up the dampness of the soil. In such places, it is often
found that clearing the woods diminishes or drives away
the malaria, by allowing the ground to dry. In mno other
case, does any benefit arise from the destruction of forest
or jungle.

Trees, in themselves, are harmless in temperate climates,
and are highly beneficial in the tropics, where they tend to
moderate the intense heat, by sheltering the ground from
the rays of the sun, and where they constantly supply the
place of house or tent, to the weary or benighted traveller.
Other forms of vegetation are equally inmocent.

Many cases have been cited, to prove that belts of wood
have been sufficient to arrest the course of malaria; and it
~ has been suggested that, by an extensive system of plant-
ing, swamps, moors, fens, and marshes, may be rendered
salubrious.* The trees in the forests of Burmah, the Soon-
derbuns, the Terai, or the forests of the Orinoco, do nof
however seem to produce any such effect.

The fact is, that trees and shrubs, alone, will noet render a
marsh healthy, nor will they make a well-drained country
unhealthy. The cause of malaria lies far beyond the trees.

But wet forests, like marshes, are not all equally ma-
larious.

In South America, as already mentioned, although the
humid and wooded banks of the Orinoco, Magdalena, and
other rivers, abound with the most intense malaria; the -
equally swampy banks of the Amazon, clothed with the great-

® Pickford’s Hygiene, 185.
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ties of malarial and typhoid fevers, until an extensive system
of artificial drainage was adopted, when there was a marked
improvement in the health of the city ; but during the war
the works were neglected, and it again became unhealthy.”*
Here is a place noted for the prevalence of malaria; but
there is no rank growth, scarcely any vegetation at all;
damp, in fact, is the only feature of the marsh present.

The malarious shores of the Persian Gulf have many points
in common with the situations just referred to.

Fergusson mentions, that in the Peninsula, during a very hot
June, when several regiments bivouacked in some hlly ra-
vines, which had lately been watercourses, many of the men
were ab once seized with remittent fever.t These ravines were
too steep for vegetation or for soil to lodge, but a few
pools of water remained amongst the rocks.

So far, in each instance quoted the humidity has been
evident ; water having been in each case close to the surface.
In hot climates, however, malarious fevers may prevail where
visible moisture is wanting ; where, as Fergusson says, “the
marsh has ceased to be a marsh ;> or even where it has never
existed ; and wholly irrespective of vegetation, living or
dead.

“ Whatever may be the cause,” says Hennen, “it is
certain that in many countries, the malaria does not arise,
until all the surface water has totally disappeared, and left
the whole face of the country, including the very courses
of the winter streams, an arid desert.”} In India this is
constantly the case, and so it 1s in most hot climates.

“ It (malaria),” says Morehead, ““often co-exists with decaying
vegetation, but not unfrequently seems independent of it;
in situations where the soil is sandy, dry, and bare, and where
the drying, that essential condition in the generation of
malaria, must be going on in the damp subsoil”’§

Fergusson relates a number of cases in point. Thus in the

* New York Medical Journal. Vol ix. Aug. 1869,

t On the Nature and History of the Marsh Poison. Traus, Royal Society of
Edin. Vol. ix.

I Medical Topography, p. 19,
§ On Disease in India. i. 06,
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feet above the bed of the torrent, at a distance frome
trees or vegetation of any kind.

The heat by day, reflected from masses of bare rock, was.
intense, and at night there was a great fall of temperature,
with very heavy dew. |

In a short time quotidian fever broke out, and at the end
of a month, every man in camp was laid up with if, ex-
cept one sepoy. The disease was in some cases complicated with
dysentery. A detachment of Indian Cavalry, which had pre-
viously encamped in the same place, suffered very severely,
both in men and in horses.

Humboldt noticed the co-existence of malaria with barren-
ness and intense drought, and wondered at it, as a believer in
““marsh poison” well might. He says of the hot and arid
Llanos of Venezuela: “If the hofi valleys of Aroa, Yaracuy,
and Rio Tocuyo, celebrated for their excellent timber, be
rendered feverish by luxuriance of vegetation and extreme
humidity, it is different in the savannahs of Moonai and
Carora.” And he adds :—“1It is extraordinary to see barren
savannahs loaded with miasmata.’”*

Again, the same writer mentions, ““the barren yet feverish
savannahs extending from Barquisemeto to the eastern shore
of the lake of Maracaybo.” *

In the Wed R’hir of the great Sahara, there is no stream,
and only two or three springs exist in a distance of more
than 100 miles; but some twenty or thirty feet below the
surface, and in some places much more, is a water-bearing-
stratum from which water is raised by rude artesian wells.
In this district, and in all the oases of the desert, fever is
rife in the hot season and in Autumn.}

Here, where all weeds from the sides of the irrigation
channels, are carefully collected for fodder, and horses are
fed upon pounded date stones, malaria can acarcely arise
from decomposing vegetation.

The large military station of Mean Meer, in the Punjab, is.

 * Narrative of Travel. xvi. 66, 67,
t Tristram, Travels in the Sahara, 287,
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matter is in the highest degree improbable; yet the people
who use them are no more exempt from fever, than
those who drink from tanks and ponds. Moreover, every-
where occasional outbreaks of malarious disease appear,
and again subside; the people still drinking from the same
source.

It seems pretty certain, therefore, that the imbibing of marsh
water, or of an infusion of vegetable matter, 1s no more
necessary to the production of malarious disease, than is the
inhaling of marsh air,

Recently-excavated ground has been said to produce mal-
aria, and this has been alleged as a proof that the poison
results from organic matters in the soil.

At Hong Kong, and more especially at Kowloon, in China,
excavation of the earth was said to be one of the chief causes
of the sickness amongst the troops. Yet the soil is described
as for the most part barren, consisting chiefly of disinfegrated
granite, and a specimen of it, on analysis in the laboratory of
the army medical school, was found to contain less than two
per cent of organic matter.* Whence then, we may ask, arose
the poisonous exhalations, supposed to have caused the sick-
ness, which occurred amongst the troops ?

The report of the principal medical officer in China for
1863, a year before the occurrence of the outbreak of malari-
ous disease for which the excavations were blamed, states:
“Very little doubt can be entertained, as regards the un-
healthiness of Kowloon as a military station. This arises from
the imperfect state of drainage ; the proximity of the huts to
the rice fields; and in a great measure to the huts them-
selves ; suffice it to say, that few men are stationed there for
lengthened periods, that do not suffer from fever of the inter-
mittent type.”’t

Mr. Snell, in his evidence before the Parliamentary Com-
mittee, says: “ A residence at Kowloon, of men of the 99th
Regiment, for any period over a month or six weeks, (I

* Parkes. Hygiens, p. 295.
t Parliamentary Report, China, 1866, p. 296,
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the average temperature ; and even, where the effects of heat
are lessened by good and sufficient shelter.

Again, the immediate appearance of malaria with the first
ﬂ?ll of temperature, after the greatest heat, at whatever pe-
riod of the year this may take place; its extraordinary pre-
valence whenever the change from the hot to the cold season
is sudden ; its preference for localities in which the variations
of temperature are greatest ; its intensity at night, when the
temperature is lowest ; and its energy when assisted by the
well-known heat-abstracting power of damp; all show that
chill is the great exciting cause of the various diseases attri-
buted to malarious influence. This, too, is confirmed by the
facts, that all precautions, which have been found serviceable
against the evil influence of malaria, are calculated to main-
tamn the ordinary temperature of the body ; and, that the con-
ditions known to favour its attacks upon the system are those,
which tend to the sudden abstraction of animal heat,

Sir J. R. Martin observes: “Damp cold must tend to
produce in individuals, whose power of developing heat is
rather feeble, the series of actions which constitute the ac-
cession of intermittent fever ; especially if they are exposed
to that action during sleep.””* If this be the case, what else
i8 necessary to constitute malaria? That if is so, may daily
be seen in the, so-called, relapses of malarious fevers.

Damp cold is only more frequently connected with malaria,
than cold which is dry, because of its greater power for the
rapid and complete abstraction of animal heat; for which,
the capacity of the vapour of water is equal to 16,000 times
that of dry air.t

Exposure to cold, however, is not only capable of causing
relapses of malarious fever, but also of producing the disease
in its primary form.

I know a gentleman, who was attacked with intermittent
fever, for the first time, in a very healthy part of North
Devon, from sleeping on a cold, damp floor in a crowded
hotel, while nursing a brother, who was very ill from another

® Influence of Tropical Climates, &¢. p. 46. Ed. 1566,
4 Tyndall, On Heat, xi. 372, 373,
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other countries, malarious disease has been ascribed to the
same cause,

 The injurious effect of prolonged cold bathing, in a tro-
pieal climate, is the same, whether it be in the sun or in the
shade, and is owing to the rapid chilling of bodies whose
heat-generating power is low.*

It may possibly be objected, that those who have been at-
tacked by fever after bathing must, necessarily, have been
exposed to malaria on the banks of a river or lake or on the
sea-beach. But this is not the case, for I have known mala-
larious fever brought on, in India, by a prolonged stay in a
cold bath, In one officer, an attack so induced, in a healthy
locality and in the dry, hot season, was particularly obstinate
and severe.

Malaria is, everywhere, most active by night. It is possible
however that some, who would not be much surprised to hear
the agues of Lincolnshire attributed to the dampness and chil-
liness of the night air, may wonder to find malarious fevers
attributed to the same cause in a tropical climate. Yet, Dr.
Mouat, of the 15th Light Dragoons, quoted by Sir J. R. Mar-
tin, mentions, that while serving in the Madras Presidency,
out of 3394 cases of disease (of all kinds) treated in the regi-
mental hospital, 1372 soldiers attributed their illness to cold,
while only 62 ascribed their disorders to-exposure to the sun.t

It is difficult for anyone, who has not visited tropical re-
gions, to form an idea of the bitter, penetrating sensation of
cold often experienced, at night, after a day of intense heat.

Dr. Arnott, of the 1st Bombay Fusiliers, quoted by Sir J.
R. Martin, says: “The first night the regiment spent in

* M, Armand mentions, that one day while encamped in the valleyof Chelif,
overcoms by the sirocco and the heat, he was tempted to bathe in a neighbour-
ing stream; staying in the water till he began to feel chilly and to shiver. On
leaving the water M. Armand found that the sun, which had previously scorched
him, did not warm him: an attack of remittent fever immediately followed.

The same writer observes, that, though there was no marsh near, several cases
of fever oceurred amongst the troops, some of them being of malignant type.
On questioning the men, it was found that they had all been wet the previous
day; some from fishing in the Chelif, others from bathing in a stream.
17 Algerie Medicale, iii, 92.

+ Influence of Tropical Climades, &c., p. 89, Ed. 1861.







CHAPTER X,
INFLUENCE OF THE SEASONS UPON MATLARIA.

Prevalence of malarious disease in antumn observed from earliest times—Gener-
ally ascribed by modern wnters to presence of wvegetable decay—Most
striking peculiarity of autumnal season great variation of temperature—
Malaria not everywhere most prevalent in auntumn, but invariably so at
the time of transition from hot to cold season—More so in proportion to
suddenness of change—S8ir J. McGrigor's observations—Fever of last antomn
in upper India, and its canses—In hot climates any irregularity of seasons
produces malaria—Epidemic of 1809 in south of India—Many highly malar-
ious places free from marsh, but remarkable for extremes of temperature—
Kamptee—Jacobabad—Marshy places remarkable for freedom from malaria,
also remarkable for equability of climate—lreland—=Singapore—Amazon
valley.

From the earliest times, the prevalence of malaria in antumn
has been a matter of observation ; so much so, in fact, that
its existence at other seasons has been almost ignored. Mo-
dern writers generally attribute this autumnal prevalence of
malaria to vegetable decay; but, even more striking pecu-
liarities of this season, than the fall of the leaf, are the great
changes of temperature, and the nightly cold, rendered the
more trying from its succeeding rapidly to the continued
heat of summer. :

Most of the ancient writers ascribe the evil influence of
the autumnal season to climatic causes. Celsus dwells particu-
larly upon the effect of previous heat, in preparing the body
for the invasion of disease.*

The facts, that malaria is not in all countries most preva-
lent in autumn, but, that it is so invariably at the period of
transition from the hot to the cool season, and always more
g0 in proportion to the suddenness of the change, prove that
the prevalence of malaria, at the fall of the year, is due to
the climatic vicissitudes which occur at that time; and not

# ““Quo fit, ut autumnus plurimus opprimat. Nam fere mureﬂ‘iauia temporibus
calor; nocturnis atque matutinis, simulque etiam vespertinis, f?lguuiaat. Gant{n
ergo, et wstate et subinde meridianis caloribus relaxatum, au.lnh:: fr_:g-nm a::::::]_;n-
tur. sed, ut eo tempore id maxime fit, si¢, quandocungue evenit, noxium est. De

Medicing. Lib, ii. 1.
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land climate, at an altitude of 4000 feet above the sea, pro-
duced a very great degree of cold at night and a consequent,
universal prevalence of fever, in the dry season ; while in the
same latitudes, in the low and humid regions of the coast,
where such a fall of temperature never takes place, fever, as.
already mentioned, is most prevalent during the rains.

The influence of a sudden change to cold, from great and
continued heat, was well shown in the circumstances attend-
ing the outbreak of malarious fever, in Northern India,
last antumn. This fever appears to have prevailed most
extensively in the Punjab, where also the climatic peeu-
Larities, alluded to, were most marked ; it was most severe-
ly felt, as autumnal fevers always are, in damp and low-
lying districts, but other and healthier localities did mot
escape. 'The hot season had been unusually severe and
protracted, the natives saying they had never felt such heat;
and the rains, at the usual season, were so scanty, that scarcity
arose amounting in some districts to famine. At a very un-
usual period heavy rain fell; and, owing to the lateness
of the season at which this occurred, the sun was not
sufficiently powerful to thoroughly dry and warm the earth;
in consequence of this, there ensued a very damp and chilly
autumn and a very severe cold season. In fact, the pecuhar
characteristics of autumn were exaggerated to an intense
degree, and were attended by such a prevalence of malarious
fever as had not oceurred for many years ; which, bemg gene-
ral over a very great extent of country, could not well have
been owing to any but climatic canses.

So intense was the cold in the Punjab, at the time when
people were dying in numbers from this fever, thaili the t}lEI‘-
mometer, at night, fell several degrees below freezing point.

Tn one small town, of 8000 inhabitants, there were 700
deaths from fever and nearly the whole population was attack-
ed. In themoistand highly cultivated, but generally he:ﬂt_hjr,
Kangra valley, the sickness was so great, that, as the natives
expressed it, ““all those who were well were employed 1n
drawing water for the sick.” The tea-planters were unable
to procure labour, and the native cultivators could scarcely
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tions of temperature are often highly malarious, although
free from swamp. Thus the large military station of
Kamptee, which enjoys the evil reputation of being the hot-
test place in India; is also one of the most un-healthy.
Yet, the site of the station is remarkably free from all suppos-
ed sources of malaria, and so is the neighbourhood. The
ground is undulating, elevated, aud open. There is no
marsh. The banks of the small river Kunnan, which runs
past the station, are either perfectly bare of trees and vegeta-
tion, orare culfivated with the dry grain crops of the country.
The bed of the river is rocky and sandy. The jungles, which
have been accused of causing the malaria, are at a distance
of 15 to 20 miles from the station; and, during a great part
of the year, the wind blows from the opposite direction. The
soil 1s the black voleanie earth of that part of the country, con-
sisting chiefly of decomposed trap ; it absorbs heat greedily,
radiates it rapidly, and is very retentive of moisture.

The climate is remarkable for extremes of temperature.
There are heavy dews; and, in the cold season, hoar frost is
formed. The thermometer, during this period, ranges from
36° to 110° F. in the shade, out of doors ; and in the hot sea-
son, i a good house, shut up, it varies from 96° to 104°
F. The temperature of the barracks is, of course, much
higher. In the open air the thermometer rises to 140°.
The cold months are the most unhealthy, “and fevers and
bowel complaints are not only more numerous, but also more
severe, and generally more fatal, during this season of the
year ;” fevers are however prevalent towards the end of the
hot weather, (in May and June,) and throughout the rainy
and autumnal periods.*

During 10 years, the' average sickness amongst the white
troops at Kamptee, (including a small force on the rocky hill of
Sectabuldee, near Nagpore,) was, 241194 per cent; and a-
mongst the native troops, 62387 per cent; chiefly from
fevers, dysentery, and hepatitis. '

During the same period, the sickness in the Moulmein
command, amid the swampy forests of Burmah, was, amongst

# Madras Topographical Reports, 1844,
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Ireland, Singapore, and the valley of the Amazon, have
been n.lrF:sady alluded to by me; they are each mentioned by
other writers, as remarkable exceptions to the general pre-
sence of malaria in swampy districts, Occurring, as these in-
stances do, so far apart and in such different climates, no
great similarity is likely to be met with in soil, water, or vege-
tation; nor does it exist. In one respect, however, these
places are alike ; each is remarkable for the great equability
of its climate. And in no important point, but this, do any
of these healthy districts differ from others in which malaria
abounds.

The climate of Ireland is remarkable for its moisture and
equability,—for the extreme mildness of the winter, and the
low temperature and clouded sky of summer. Owing chiefly
to the proximity of the gulf stream, these characteristics are
most marked in the west ; where the rainfall is greater, and
the climate milder, than towards the east coast. Dr. Lloyd,
quoted by Professor Tyndall, says, that the mean yearly tem-
perature of the west is 2° higher than that of the east coast, in
the same latitude, and at the same elevation.* Yet, even in
the eastern districts, the mildness of the climate is very re-
markable. Humboldt observes: ““In the north-east of Ireland,
lat. 54° 56. lying under the same parallel as Konigsberg,
the myrtle blooms as luxuriantly as in Portugal. The mean
temperature of the month of August, whichin Hungary rises
to 70° I, scarcely reaches 61° F. at Dublin, on the same
isothermal line of 49° F. The mean winter temperature,
which falls to 28° F. at Pesth, is 40° F. at Dublin; 3°. 6
higher than that of Milan, Pavia, Padua, and the whole of
Lombardy, where the mean annual temperature is 55 F.”’}

Ireland, as every one knows, 18 famous for its extensive
bogs and marshes, and its rich pastures; while vegetation 1s
no more exempt from the universal law of death and decay,
in that country, than it is elsewhere. Yet, as I have al-
ready mentioned, malaria is very rarely met with and, when
it does occur, it is generally on the east coast. In the west,

* On Heat, vi. 171. + Kosmos, vol. iii. 329, 831,
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of invigorating, and yet malaria be, under ordinary circam-
stances, almost entirely absent. In the year 1859, at Singa-
pore, the highest mean monthly temperature was, in July,
82° 5 F. and the lowest, in January and November, 80° F.*

A more equable climate, than this, conld scarcely be found ;
and in this lies the secret of the great freedom of the settle-
ment from malarious diseases. This is confirmed by the fact
mentioned in the report just quoted, that ““ when an unusual fall
of ramn takes place, at the beginning or end of the year,” or
in other words, when the temperature is lowest, intermittent
tever sometimes makes its appearance. Heavy rain even
here, as in all equatorial regions, produces a certain degree
of cold.

The swampy, forest-clad tract on the banks of the Ama-
zon, (to which I have already referred as being singularly
free from malaria,) is contrasted, by Humboldt, with the hot,
humid, and unhealthy regions on the banks of the Orinoco
and Magdalena; where the influence of the trade wind is not
felt. That writer observes: “In the corresponding part of the
valley of the Amazon, at the same distance south of the
equator, a strong wind always rises two hours after mid-day,
blowing constantly against the stream; with this wind you
may go up the Amazon under sail from Para to Tefe, 750
leagues. At the foot of the Cordillera, this Atlantic breeze
rises sometimes to a tempest. It is highly probable, that the
great salubrity of the Amazon is owing to this constant
breeze.”’t

The tendency of this strong wind from the Atlantic, blow-
ing with greatest force at the most sultry season and during
the hottest honrs of the day, is, I need scarcely say, to
render the climate mild and equable.

Bates mentions, that on the Amazon, ‘“the decrease of
temperature at night is never more than a pleasant cool-
ness;” and says that the water is generally warmer than

the air.”’}

* Report of Royal Commission on Sanitary Stateof Army in India, i, 595.
+ Narrative of Travel, xxi. 314, 315.
1 Naturalist on the Amazons, vii, 163.







CHAPTER XI.
OHARACTERISTICS OF MALARIOUS SITUATIONS.

‘Two classes of malarious localities—Nightly chill the one condition common to
both—In hot orin cold climates, dank night air most prominent characteristic
of marsh—This disappears by day—8So does malaria—Same thing occurs in
other unhealthy situations—Damp localities generally malarions—But not
in proportion to the degree of humidity—Damp not malaria—Moisture ex-
aggerates effect of cold—In variable climates malaria often diminishes in
rainy season, the temperature becoming more equable—Aqueous vapour and
its inflaence upon climate—Professor Tyndall’s observations—Effects of
damp very important in connection with irrigation—Excessive irrigation
known to cause deadly malaria—Instance in India—Author's observations—
Evil effect least apparent in a hot and equable climate—Rice cultivation pro-
duces malarious disease in the north of India, but considered harmless and
aeven beneficial in the sonth—Dr. McPherson's remarks—Palaveram—DMajor-
‘General Cotton’s experience—Dr. Saunders on the fever in lower Bengal
—Night exposure in a moist climate, with insufficient protection from chill,
liable at any season to produce fever.

In confirmation of what I have advanced, it is to be ob-
served, that malarious situations may be divided into two
classes, viz.

1. The wet or marshy.

2, The more or less dry, in which absorption and
radiation of heat are excessive.

The latter group can of course only exist in hot climates,
where the influence of the sun is very powerful. According-
ly, in cool climates, malaria is seldom found except m web
or marshy places; the variations of temperature requiring,
as already observed, to be supplemented by the powerfully
chilling influence of moisture.

All malarious localities, to whichever of these groups they
belong, have one condition in common and, so far as can be
traced, one condition only, viz. a sudden and considerable
lowering of temperature at sunset; the effect of which, on
those exposed to it, is often heightened by a copious dew or
a cold wind. In all cases, malaria is most active at night;
and, in most situations, this is the only fime at which it

exists.
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to the soil; where, too, works for this purpose, on a very
large scale, have long existed, and many others are in pro-
cess of construction.

It is well known that, in Northern India, excessive irriga-
tion of any land, however highly cultivated it may be, will
produce malaria as deadly as that of the most poisonous
swamp.

This was shown in the case of the Western Jumna canal,
which, constructed originally in Mahomedan times, exhibited
several defects such as have been avoided in more modern
works. Here, with a liberal supply of water, cultivation ex-
tended ; the fertility of the land increased ; and the proprie-
tors became rich. But adequate provision had not been made
for drainage. In consequence, the level of the springs
rose ; the ground became saturated; the country acquired
the character of a swamp; the people became a miserable
set of fever-stricken wretches ; and it was found necessary to
abandon the large military station of Kurnal, owing to the
sufferings of the garrison from malarious disease. In this
instance, the effect produced artificially was exactly what
existed naturally at Walcheren, Wilmington, and other
places, which I have mentioned, viz. the permanent saturation
of the subsoil ; and the results in each case were similar,

Some years ago, when officially connected with the Baree
Doab canal, one of the largest irrigation works in Northern
India, I gave a good deal of attention to this subject; which
interested me the more, as I was, at that time, trying to solve
the question propounded at the beginning of this work. The
result of my observations, which agreed with those of Engi-
neer officers of great experience in these operations, shewed that

there is little fear of malaria being produced by irrigation,
in any district, so long as the supply of water is not greater
than can be readily absorbed by the soil, and the surplus is
carried off by an effective system of drainage, or by the natu-
ral configuration of the country. But, when the supply is n
excess, and the ground remains saturated, malaria is the re-
sult ; whether the land be cultivated, or uncultivated, covered
with jungle, or perfectly bare, and whatever may be the ma-
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And again: “Our experience led us to suppose that exces-
sive and continuous heat made countries more safe from
fever.’*

In further proof of what I have said, as to excessive damp-
ness being least injurious, in proportion to the equability of
the climate, and to the degree of protection from the effects
of chill, I may quote the following remarks from a report by
Deputy Inspector General Dr. Saunders, of the Bengal army,
on the fever in the dank and swampy Hooghly district of
Bengal :—* During the rainy season large portions of each
Zillaht are submerged, an immense cultivation is carried on
in the inundated districts, (rice) which, consuming as it does,
the decaying animal and vegetable matters existing in the
soil, aids the inundation in keeping down noxious exhalations.
During these months, moreover, the meteorologic changes,
which are everywhere observable, are less marked than they
are at other seasons of the year; it is true the rainfall is con-
siderable, but the extremes of temperature are not excessive,
the daily range of the thermometer being about 5 to 8 de-
grees. We consequently find that disease 1s not then so pre-
valent in the provinee, as it is later in the season; but when
there is a considerable daily range of the thermometer, great
variation in the humidity of the atmospheie, and great evapo-
ration going on from the soil, with a certain amount of actual
cold, then we have in full operation all those common, but
active influences, which produce disease ; and the rural popu-
lation suffer at once, from insufficient clothing and diet, as
also from the climatic peculiarities, which I have just indi-
cated. Fevers then are rife, accompanied in nearly all cases
by visceral congestion, principally of spleen and liver, but
occasionally of lungs, and frequently of articular structures.
Mhese fevers continue to prevail in November, December,
January, February, and March ; when the kot season sets in,
and the poor destitute Bengalee experiences as much of
health, as his low state of vitality will permit.”}

# Report of Royal Commission of Sanitary State of Army in India, 1. 126.
} District.
1 Indian Med. Gasetle. Oct, 1869.




. 5 ] P I 1 Tigrs: I










04

Mlﬁt.-_ though so frequently present at night in marshy
Places, is not essential to the production of malarious fevers;
as these may appear where it does not. Dew, however, which
1S & more universal consequence of nightly cold, is a much
more constant attendant upon “ malaria,” and has been in all
countries, and by almost all observers, associated with it.

In addition to the foregoing, it should be observed, that
exposure to night air, although so dangerous if the atmos-
phere is damp and chill, is attended with little risk, even in
the same localities, when it is warm and free from moisture.
In the plains of upper India, sleeping out of doors is attended
with but little danger, even for Europeans, in the dry, hot
months ; although, at other seasons, fever would be a proba-
ble result. The refreshing sleep, which is often obtained in
the open air, when rest is impossible in the stagnant atmos-
phere of a house, is so beneficial as, at that season and in
that climate, to far outweigh all risk from ““ malaria.”

In the western part of the Punjab, and especially about
Mooltan, and in the Dera Jat, where the heat is for some
time very great throughout the night, to sleep out of doors
is a common practice amongst the white population. It is,
however, only safe to do so, in the hot and dry season, when
there 1s little difference between the daily and nightly
temperature.  Such exposure, when the earth has been
moistened by rain, when the nights are chill and dew is
formed, is most likely to be followed by fever. In the more
humid climates of Bengal or of Southern India, exposure to
night air is, at all times, attended with considerable risk ; al-
though there, as elsewhere, to sleep in a tent, in an open ve-
randah, or even under a spreading tree, is often comparatively
safe, when to do so in the open air, under a cloudless sky,
exposed to dew and rapid radiation of heat, would be almost
certain to cause fever,

Amongst the natives of India, the habit of sleeping out
of doors is almost universal in the hot season; but no man
will do so if he can help it, either on the top of his house or
on the ground, while rain is falling, when the atmosphere is
very damp, or in the cold months.
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Alt!mugh, the cause of malarions disease prevails in its
most intense form near the surface of the ground, and espe-
clally in low situations, and becomes comparatively feeble
at a slight elevation above the soil ; it also exists, and in the
same countries, on the summits of lofty mountains many
thousand feet above the sea. And there, as in the plain, it
18 most virulent by night.

What then, can this poison be, which attains with difficulty
an elevation of a few feet above the soil, yet against which,
the altitude of the Himalayah is an insufficient protection ;
which is heavier than the dense atmosphere of the swampy
plain, yet able to sustain itself in air so highly rarified as
that, at an elevation of 8000 or 9000 feet?

A consideration of the effects of terrestrial radiation fur-
nishes a solution of this problem.,

Wells, in the course of his experiments, in connection with
the formation of dew, found that, on a clear calm night, the
mercury of a thermometer, laid on the grass in a field, sank
as much as 14°, and on one occasion even 15° lower than
that of another, suspended in free air at a height of four feet
above the ground.*

This important fact, at once, explains the preference of
malaria for the surface of the ground, whether on a plain or
on a mountain side, and furnishes a clue to the cause of its
nocturnal intensity. For by day, no such difference of
temperature exists; in fact, the condition is reversed, and
the heat, near the ground, is greater, than at a short distance
above it.

When the sun’s rays no longer heat the earth, the surface
of the latter, from the rapid radiation of its heat, cools ra-
pidly. The lower strata of the atmosphere, therefore, soon
become chilled, and remain colder than those above them.

Moreover, not only is the temperature so much lower near
to the ground, than at a very few feet above it ; but, the great-
er the degree of cold the more complete is the condensation
of the aqueous vapour suspended in the atmosphere, so that
near the surface of the earth this becomes mist or dew.

® On Dew, p. 26, 120, Casella's Ed.
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the neighbouring plains, as, when a period of unusual heat is
followed by sudden cold. In mountainous regions, as in other
places, both the frequency and the severity of malarious fevers
are governed, to a greut extent, by the degree of exposure to
climatic influences. In the Sl forests of the platean of Amar-
kuntulk, some 8000 feet above the sea, the heat is great
by day, but the nights, throughout the hot season, are humid
and chilly, and the dews very heavy. At this season, the
natives, (herdsmen, woodcutters, and others,) with insuffi-
cient clothing and bedding, and very indifferent shelter from
the moist cold air at night, suffer very severely from fever.
At the same time, European officers with good tents, bedding,
and clothing, find the climate refreshing and invigorating.
In fact, in the words of my informant, an officer well ac-
quainted with the district, a visit to these forests, in the hot
season, was to him almost like a trip to ‘““the hills.”” The
native servants of this officer escaped fever, but they were
well protected from cold and damp.

In these forests, the rainy is more unhealthy than the
hot season, for the variation of temperature is then still
greater. Annesley mentions, that in the neighbouring hilly dis-
trict of Sirgoojah the range of the thermometer, during the
rainy months, i1s upwards of 70°1n the 24 hours; andthat it is
nearly the same in Sumbulpore,* which is at no great distance.

It is evident, from the foregoing facts, that the compara-
tive immunity from the fevers of tropieal climates, which is
secured at great altitudes, is mainly owing to the absence of
that great heat which predisposes to malarious disease. Bub
it is also clear, that the safety alluded to, is, in a very great de-
gree, limited to those who are properly protected from sudden
vicissitudes of temperature, and in some measure also, to the
natives of cool climates.

Hence may be seen the importance, in estimating the
healthiness or otherwise of any locality, of considering the
effects of climatic influences, rather than of speculating upon
the presence or absence of a hypothetical poison. There can

* On Disease of India. Vol i, 130







CHAPTER XIII.

FURTHER CHARACTERISTICS OF MALARIOUS SITUATIONS
' CONSIDERED.

Water said to absorb malaria—this statement examined—Ships lying off a
malarious coast comparatively safe—Explanation—Malarious fevers occur at
sea—Instances of this—Influence of winds upon malaria—Winds beneficial
when of equable temperature and force—8.E. tradewind—Cold winds danger-
ous in hot climates—N E. Monsoon—Pringle’s remarks on cold night winds
—Livingstone's case—Remarks of Drs. Dick and Vaus Best on Stanley, Hong
Kong—Cold winds dangerous in mouontain gorges—Instances in India—
Dr. A, Smith, on night winds at Payta.

It has often been asserted, and with some apparent ground,
that malaria is unable to pass a moderate expanse of water.
Sir T. Watson observes: ““ It is a singular, but well-ascer-
tained fact, that the miasmata lose their noxious properties
by passing over even a small surface of water.”’*

The safety of the crews of the ships stationed in the nar-
row channel between Walcheren and Beveland, in 1747, when
the troops on shore were suffering severely from fevers, as
mentioned by Pringle; and of the troops remaining on board
the transports at the time of the Walcheren expedition, in
1810, only three quarters of a mile from land,t are cases in
point. It is well known, too, that ships, in the centre of a
river or harbour, are safer than those near the shore.

The protection against malaria thus afforded, by a body of
water, has been ascribed to the absorption of the poison by
that fluid. But this idea is wholly untenable, otherwise, wa-
ter should have the same power of absorption in swamps or
lagoons, as in any other situation, and malaria should disap-
pear from such places at the moment of its birth; moreover,
moated towns, forts, and other positions surrounded by water
should always be safe, which they very rarely are.

An ordinary stream or canal does not seem to have any
power to arrest the course of malaria; nor does a shallow

® Practiceaf Physic. i, 766.
+ Hennen, Medical Topography of Mediterranean. 212,
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of the temperature, by diminishing nightly radiation of heat.
For these reasons it is apparent, that the value of water, as a
protection against malaria, must be in proportion to its depth
and volume ; as well as to distance from shore, and consequent
diminution of the chilling influence of terrestrial radiation.
Hence, a lake is a greater safegnard against malaria than a
swamp ; and the open sea, than a shallow lagoon. The fact, too,
of the more rapid chilling of the earth, than of a body of water,
will explain why, at night, the shore of a lake is more dan-
gerous than the centre, the banks of a river than the middle
of the stream, and the vicinity of a coast than the open sea.
Taken in connection with the predisposing influence of great
heat, already referred to, this will also explain why the dis-
tance from land, necessary to ensure comparative safety from
malarious disease, is greater in hot, than in cooler climates.

Although, for the reasons just given, malarious fevers are
much more rare at sea than on shore; they do occur even in
mid-ocean, especially in the tropics, and generally in wet and
stormy weather.

Sir J. McGrigor mentions, that the Bombay native troops,
on their way to Egypt to join the expedition under Sir David
Baird, suffered very severely from remittent fever on board
ship ; and that the sickness left them as soon as they landed.*

It may be observed, that black troops often suffer severely
from malarious fevers, on exposure to climatic vicisitudes, at
sea. Thus, the Ceylon Rifles were attacked by imtermittent
fever, together with dysentery and diarrhcea, on their passage
from Ceylon to Hong Kong in 1866.7

A gentleman of my acquaintance, who was attacked with
intermittent, for the first time, 10 days after leaving Jamaica,
was in perfect health all the time he was in that 1'_31&11(1, and
continued so for 10 days after leaving it; but m the At-
lantic, on exposuré to cool winds, he was attacked by a
severe quotidian fever. ' ;

In an expedition sent up the Zambesi river, m search of
Dr. Livingstone, not a single case of sickness occurred while

# Meodical Sketches of Army in Egypt, p. 6.
+ Army Med. Report, 1866,
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The surgeon of H.M.S. Antelope reports, that  from Ist
October to 3rd December, five officers only, of all the Euro-
pean part of the ship’s company, were on shore. Three of
these officers went on shore several times, and once they
slept on the open beach; one of the three was also exposed
on a boat voyage along the coast. The latter, and another of
the three who slept on the beach, were attacked with remit-
tent fever of mild type. But no less than eight of the crew,
who had not been on shore, were attacked with remittent fever,
at sea, between 6th and 22nd November.”*

These dates, it should be observed, were, respectively, 34
and 50 days after leaving the harbour of Sierra Leone.

In a report of three cases of remittent fever, on board
H.M.S. Greyhound, on the African station, it is mentioned
that the men had not been out of the ship. The surgeon
considered the fever to have been caused, “ by the change
from the hot to the cold season ; and the fall of temperature
on going south.”’t

The surgeon of H.M.S. Wasp, on the East India station,
reports: “On taking charge, I found 13 men on the sick list,
5 of whom were suffering from remittent fever contracted
during the cruising; when they had had a good deal of boat
work, and very wet weather.”*

Thus, it appears that, although malarious fever is compara-
tively rare at sea, there is no foundation for the supposition,

“that it can only be contracted on shore; and, therefore, no
occasion for astonishment at the marvellous periods of sup-
posed incubation of the disease, which have been from time
to time reported, such as that of 184 days, mentioned by
Dr. Blaxall, R.N.1

Winds have more influence, in the development of malaria,
than is generally admitted. Most writers agree, that, blc-v:r-
ing from the direction of a marsh, winds may carry malaria
with them ; but, if from any other quarter, they are supposed
to driveit away. A current of air, of mild and equable tempera-
ture, blowing steadily throughout the hot season, as the south-

# Naval Medical Report, 1866, + Ind. 1867.
1t Lancet. Dec. 18th, 1569,
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:EI::;TE t'he mﬂnths' of June, July, and August, while

y winds prevail, fever, ephemeral and remittent, is
common at Trichinopoly ; but it has been observed invaria-
bly to become more so0, on the setting in of the north-east
monsoon ; at which time exposure to the cold winds during
the night, with insufficient clothing, conduces to the increase
of fever.”* TIn Mysore, whole villages are sometimes de-
populated by fever, which the natives attribute to the cold
dr_y easterly winds.t At Cannanore, fever is said to owe its
origin, not so much to any local causes, as to the effect of
malaria conveyed from the western Ghats by a strong chilly
east wind, which blows from an early hour in the morning
till near midday, during the cold season.t

Pringle mentions having been assured, by the Physician
General of the Austrian Army, that the malaria of the
marshes of the Dannbe and Drave was intensified by the
cold wind blowing at night from the Carpathian mountains,
which were covered with snow.}

Livingstone says : “ On 19th February, both I, and seve-
ral of our party, were seized with fever, and I could do
nothing but toss about in my little tent, with the thermo-
meter above 90.° We have had for the first time in my ex-
perience in Africa, a cold wind from the north.”§

Dr. Dick, Deputy Inspector General of Hospitals, says,
of Stanley, Hong Kong : “The post has been as a general
rule very healthy, for at least nine months of the year, and
it is chiefly at the change of the monsoon in September or
October, that its sanitary state becomes unsatisfactory; and
the reason of this seems to me obvious enough, for at this
season of the year, the south-west changes into the north-
west (east) monsoon, and the temperature of the wind
changes from hot to cold, while the sun still retains almost
its full power ; the effect of which is, that the troops station-
ed there, are at the same time exposed to a burning sun and a
cold wind; without any protection from either.”’| Dr. A.

# Madras Topographical Reports, 1843, T Ilbid. 1844,

1 On the Diseases of the Army. iii. 4. 188,
§ Travels in Southern Africa, 323,
| Parliamentary Report, China, 1866. p. 301.
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through which that river enters the plains. The position 1s
60 feet above the bed of the stream and is perfectly dry, open,
and free from marsh. At night, earlier or later accordin g to
the season, a cool wind blows, from the Himalayah, down the
narrow rocky valley of the Ravee. This breeze is fresh and
pure, and can convey no marsh poison ; it renders the nightly
temperature of Madhopore, in the hot season, delightfully
cool, compared with that of neighbouring stations, and con-
tributes much to the general healthiness of the place; but
any one sleeping exposed to its influence, with insufficient
covering, is almost certain to be attacked by fever,

On the subject of cold night winds, Dr. Dunbar, of the
Bengal Army, observes: “Directly in front of the camp was
a ghat or pass, leading to the valley of Sumroo, whilst on,
each side of the ghat, a range of hills rose to the height of
about 500 or 600 feet. The camp was pitched in paddy
fields, which had only recently become dry, and in the rear
was a thick and dirty jungle. The days were generally
speaking close and hot, whilst during the night, cold and
freezing gusts of wind swept with fury down the pass.
I have experienced nothing in this country so cold, as were
those nights we passed at Chitpele, which used to bring back
to my recollection the mountain breezes of my native land.”

“The effect of such sudden and remarkable variations of
temperature were, as might have been expected, soon visible.
Many cases of fever and dysentery were admitted into hospi-
tal daily, and at one time, out of a force of mnearly 400 men,
there were no fewer than 70 to 75 in hospital.”’*

Dr. A, Smith, in describing the diseases of Pern, says:
“ Near Payta, from 6 a.m. to § p.m. all is sunshine and heat ;
but, at sunset an icy wind blows down from the Cordillera, so
that no bed clothes are sufficient, and causes a malaria so
active, that it produces the most malignant remittent and
intermittent fevers, which often prove fatal on first, second
or third, accession; or sometimes continued fevers, lasting
two or three weeks. The white inhabitants who survive
these fevers, have enlarged spleen and liver.”t

* Indian Medical Jowrnal, 1836.
+ Transactions Epidemiological Society, London, 1808,







CHAPTER XTIV,

SOME, HITHERTO, INCOMPREHENSIBLE PECULIARITIES OF
MALARIA,

Malarious fevers on hills and table lands—1In hottest and driest season—Dr.
Heyne's observations—Fever diminishes on setting in of rains—Dr. Pearse,
on Anamallay hills—Dr. Me¢Pherson’s remarks—Cause of malaria in some
cases temporary—These hills subject to much the same influences as plains
—Higher parts of lofty ranges free from “ Hill Fever”—Though it may prevail
on their lower spurs—Dr. McPherson, on hills near Vizianagram—Prominent
characteristic of ‘feverish” hills—During rainy seasons both temperature
and fevers are mild—Night the dangerous time—Natives, who sleep in
open air with little clothing very liable to fever—Report of Committee, on
sickness at Seringapatam—FEmanations from barren rocks supposed to cause
fever—Humboldt, on fevers of Orinoco—Explanation—Angostura—Sonthern
India—Hong Kong—Protective influence of fire and smoke recognised in
all malarious regions—And from earliest ages—JInstances in different coun-
tries—Explanation—Malaria less prevalent in towns than in country—
Instances and explanation.

The effect of nightly chill is sometimes felt in places, and at
times, when it would be little expected.

On some tablelands and amongst low ranges of hills, in
Central and Southern India, as I have already mentioned,
malarious fever, of a very severe type, prevails in the hottest
and driest season.

Thus, ““there are several parts of the Mysore country
where fevers are endemic, as for example the ‘droogs’ or
hill forts.”*

This form of malarious disease prevails, at the same time,
in dense jungles and amongst barren rocks.

Dr. Heyne, whose article on the subject has been quoted by
several writers, observes: “This fever is particularly distin-
guished by the quick succession of its types, from intermit-
tent to remittent, or to a continued typhus; which last, either
carries off the patient, or passes again into an irregular in-
termittent. It has further the peculiarity, like the marsh
fever, of causing enlargement of the liver and spleen. It
exists as an endemic, among most ranges of mountains of

* Madras TopographicalyReports, 1844,
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so parched and burnt up, that nothing but the bare earth or
rock is to be seen. But no sooner does the rain fall, the
earth become saturated with moisture, and vegetable decay
h.ec:oma possible, than the fevers, in some cases, almost en-
tirely disappear; while in others, they take the milder in-
termittent form.

In a report on the Anamallay hills, which are situated in
the part of India to which Dr. Heyne refers, Inspector Gene-
ral of Hospitals Dr. Pearse, observes : ““The working season
of the forest department in these hills extends from July to
January (the rainy and cold seasons) ; during the remaining
six dry months of the year, the forest is altogether abandoned ;
the fatal character of the fever, which then appears in all its
intensity, rendering this course necessary.”

“ Fevers of a milder type prevail at all seasons.”’*

Indian hill fevers may well be a puzzle to those who believe
malaria to be an organic poison. But when these diseases
are considered as the result of climatic causes only, the phe-
nomena connected with them are readily explained.

This so-called “hill fever” is, it must be observed, not
confined to the sides or summit of hills, nor even to the two
miles radius assigned to it by Dr. Heyne. The same
disease occurs in the neighbouring plains, in the Wynaad,
and in most other jungle tracts of Southern India; as well
as in districts further morth. It is not confined to dry
places, for the same form of fever is well known in the Terar
and in lower Bengal. It is to be observed, however, that,
whether in dry or in moist localities, this severe type of ma-
larious disease is most prevalent during the greatest heat.

In some localities, where these fevers are general dur-
ing the hot season, the laterite formation is common; and
stiff retentive soils, with impervious rocky subsoil are fre-
quently met with., Such ground, though it becomes parched
and dry on the surface, generally retains a cerfain amount
of moisture in its recesses, throughout the hot season.
And this is especially the case at the foot of hills, in ravines,

#® Report of Royal Commission on Sanitary Stale of Avmy in India, ii. G15.
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serves: ““The fevers which prevail during a great part of the
year in the villages of Atures and Maypures, around the two
great cataracts of the Orinoco, render these spots highly
dangerous to Huropean travellers. They are caused by vio-
lent heats, in combination with excessive bumidity of the air,
bad nutriment, and, if we may believe the natives, the pesti-
lent exhalations rising from the bare rocks of the “ raudales.”
At Carichana the village is intended to be destroyed, and
its place changed, merely to remove it from the black rocks, or
from a site where for a space of more than ten thousand square
toises, banks of bare granite form the surface.” Some idea
may be formed of the nature of the exhalations from these
rocks from Humboldt’s observation, that ‘when walking
between the hours of one and three in the afternoon at Ca-
richana, Atures, or Maypures, amongst blocks of stone, des-
titute of vegetable mould, and piled up to great heights, one
feels a sense of suffocation, as if standing before the opening
of a furnace.”’*

Humboldt found the temperature of these rocks to be, du-
ring the day, 48° C. (118°4 F.), and in the night, 36° C. (96°
‘8 F.)* The reading of the thermometer at daybreak is not
given ; but, as the loss of heat, at the time of observation,
already amounted to 216 F., increasing at the same ratio,
1t must, by the morning, have been very great.

Here, 1s a clue to the mystery of the poisonous exhalations
from the “laxas negras.” The heat by day is very great,
and so 1s the nightly fall of temperature, while the effect of
the latter, upon animal bodies, is intensified by the con-
densation of the enormous quantity of moisture in the at-
mosphere, which is alluded to by Humboldt, as a probable
cause of the fever.

The exhalations from the black-crusted granite are con-
sidered much more deadly, than those from that, of a brown
or reddish white colour, in the same meighbourhood. This
confirms what has just been said, as Humboldt remarks: “1
observed pretty constantly in putting the bulb of the ther-

# Narrative of Travel, xx, 242, 247.
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At the present day, the protection from malaria, which is
afforded by fire and smoke, is recognised both by the civiliz-
ed man and the savage.

In Central Africa, no negro thinks of spending the night
without a fire. Livingstone refers to the beneficial influence
of this powerful antidote to malaria, Lind mentions, that
the negroes of the Guinea coast, on the setting in of the
rainy and sickly season, retire into well-thatched huts, where
they keep fires lighted.*

In Venezuela, Humboldt found, that every Indian had a
fire close to his hammock.}

In India, the natives know well the value of fires at night,
as a protection against fevers. The Goojur herdsmen, hud-
dled together round their fires, brave the deadly “awal” of
the Terai. The Jeeva, wrapped in his wadded coat and pro-
tected by a fire, watches his nets, night after night, unharmed
amidst the mala,rm of the swamp.

In Madagascar, a fire is kept smouldering at night in
every house, as the natives believe, that the poison then
rises from the ground, and can only by this means be
destroyed.}

Davy, says: “In Ceylon, the natives carefully avoid night
air and, in the interior, generally have a fire in their sleeping
rooms.” He also mentions, that at the temple of Kuttra-
gaum, in one of the most unhealthy districts of the island,
where a great number of the pilgrims are swept off annually
by discase, the officiating priest had lived for a number of
years with impunity ; and that the only precaution he took,
was to sleep in an inner room, with a fire burning in the
middle of it.§

Monfalcon tells us, that when the French, before Mantua,
were obliged to bivouac amidst the swamps, Napoleon main-
tained the health of his troops by keeping up large fires.||

% On the Presorvation of Health of Europeans, &e. i, 51.
+ Narrative of Travel, ix, 309,

1 Davy, Topography of Iomian Islamds, &e. 256.

§ Ibid. 252.

| Traitd des Marais, 201.
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La Roche says, that the city of Louisyille on the Missisipi,
was ab first so unhealthy from the effects of malaria, that it
was f::alled the ““ grave yard of*the west.” But, as drainage
was improved and building extended, it became one of the
healthiest cities on the river. Still, however, it is always
observed, that the nearer to the centre of the city, the less is
the danger of malarious disease; and that streets, which
were unhealthy, become healthy as buildings extend beyond
them.*

A very similar change has taken place in London, since
Sydenham’s time,

I have been assured, by a gentleman who spent many
years m Spain, that, in the most malarious districts of that
country, the large towns are comparatively free from inter-
mittent fever.

Dr. Dempster mentions, that, in the city of Delhi, and es-
pecially in the most dense and crowded quarters, he found
comparatively few indications of the malarious disease,
which, prevailing 10 a considerable extent in the outskirts,
was present in its highest intensity in the neighbouring
country.¥

Macculloch suggests, that the immunity of towns, from
this cause of disease, is owing to the decomposition of the
malaria by the smoke ;{ this, however, is scarcely reconcile-
able with the supposition, that, owing to its great density,
the poison must always remain near the surface of the ground.

There is one way, nevertheless, in which, as I have already
shown, smoke may destroy malaria; and that is by checking
the nocturnal radiation of heat. It is well known that the
- nightly temperature of towns is higher than that of the open
country, partly for the reason just mentioned, and partly
from the influence of numbers of fires, and of the heat retain-
ed by buildings. The absence of damp, owing to drainage,
and to the small surface exposed for the absorption of mois-
ture, also contributes to render the night air of towns com-

# On Pneumonia, §ec., iii. 255.

+ Report of Royal Commission on Army in India. i. 474
1 On Malaria, p. 203.







CHAPTER XV.
INFLUENCE OF HEAT IN CONNECTION WITH MALARIA,

Effects produced by continued exposure to a very high temperature—Humboldt's
observations—Remarks of 8ir J. R. Martin, and Dr. Morehead—Malarious
fevers always most prevalent after great heat—Pringle’s and Fergusson’s
observations—Effects of insufficient protection from calorific influences—Prin-
gle's remarks—Author’s experience--MceKinnon’s observation—Cause of un-
healthiness of casemated barracks and forts in India—Effects of exposure to
sun—HRemarks of Drs. Dick and Murchison—Chill a cause of malarious
fevers during great heat and drought—Explanation—Type of malarious
fevers aggravated in hot season—Ferguson’s remarks—Fevers more severe
after unvsually protracted heat, and most malignant in hottest climates—
Some forms of fever caused by heat—Dr. B. W. Richardson’s remarks—This
class of diseases not considered malarious—Yet most intimately connected
with remittent and intermittent fevers—Disorders congidered to be result of
climatic infloences, scarcely distinguishable from others, snpposed to be
caused by a specific poison—Dr, McKinnon's remark—Connection between
ardent and malarious fevers explained.

It is known, that, after long exposure to great heat, the
system becomes more sensitive to, and less capable of resist-
ing, the effects of cold; and that after a residence in the
tropics, or even after a long period of hot weather in cooler
regions, the body becomes sensitive to a fall of temperature,
which, in a milder climate, or a cooler season, would scarcely
be perceived. Humboldt, in noticing this fact, observes:
““Though we had yet scarcely been two months in the torrid
zone, we had already become so sensible to the smallest varia-
tion of temperature, that the cold prevented us from sleep-
ing ; while to our surprise, we saw that the centigrade ther-
mometer was as high as 2198 (71° F.). This fact is familiar
to those who have lived long in the Indies, and is worthy of
the attention of physiologists.’”*

Humboldt, again and again, alludes to the effects of con-
tinued heat, and observes, that “ it is generally the duration
of a high temperature, and not the excess of heat, or its ab-
solute quantity, which occasions the sufferings of the inha-
bitants of the torrid zone.”’{

* Narrative of Travel, v. 177.
4 Ibid, xi. 378,
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ence, are very subject to the attacks of malarious disease,
This was strikingly shown in China, in 1865, and is often
seen in India ; where the difference between a cool house and
a hot one, or a large, thick tent, and a small, thin one, is
fully appreciated. The effects of insufficient protection from
solar influence did not escape Pringle, who says: ¢ Soldiers
in camp suffer a great deal from heat, by being constantly
exposed to the sun, either without any shade at all, or only
sheltered by a thin tent; where the air being so much con-
fined, the heat is often more insupportable than without, in
the sun. This circumstance, joined to the damps of a camp,
seems to be the canse that the summer and autumnal diseases
of an army, even in a northern latitude, resemble so much
the epidemics of southern countries ; especially of those with
moist air.”’* '

I have frequently known case after case of fever oceur, in
small, and badly arranged houses, in which the heat was
very great; when more roomy and cooler dwellings, in the
same neighbourhood and on similar sites, were free from the
disease. At Madhopore, the people hiving in one or two
small houses, which afforded very insufficient protection from
the heat, were frequently attacked by fever, sometimes of a
very severe type; while those inhabiting larger and cooler
buildings, some of them within a distance of one or two hun-
dred yards, were perfectly free from it; the sitesin each case,
being precisely similar. Dr. MeKinnon, with reference to
these fevers, truly observes: “ Good house accommodation is
a great safeguard.”{

The intense heat and very great unhealthiness of case-
mated barracks, in tropical climates, are proverbial. In
most forts in India, even where the barracks are not case-

* On Diseases of the Army, ii. 2, 79,
T On Climatic Fevers. Ind. Ann, Med, v. 153,

In connection with this subject, I may observe that, in a tropical climata,
the roof of a house has nearly as great an influence as the floor, upon the health
of the inmates; although this secems to be sometimes overlooked. It is most
probable, that the intense heat, and consequent unhealthiness, of some of the
new two-storied barracks in India, is, in great measure, owing to their slate

roofs, which are quite unfit for such a climate; slate being a most powerful ab-
sorbent of heat,
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mated, the proportion of fever cases is very large; and the
heat, in almost every case, from the presence of large masses
of rock or masonry, is very great.

In the fort of Jhansi, built upon a barren rocky hill, the
heat was intense; and the garrison suffered much more
severely from intermittent and remittent, as well as from
ardent fevers, than did the troops in the neighbouring can-
tonment.

In the fort of Lahore, in 1867, there were 107 cases of
paroxysmal fever in an average strength of 62 men.*

Staff Surgeon Home mentions, that at Peshawur, in 1865,
while the officers managed to cool down their bungalows to
90°, the men’s barracks had a temperature of 110°. No un-
- usual sickness amongst the officers is mentioned; but,
~ amongst the soldiers, the proportion of fever cases was 955
m 1000 men.{ :

Troops exposed in tents, in a bot climate, often suffer very
severely from fevers; especially on the change from the hot
to a cooler season.

If the predisposition to malarious disease may be diminish-
ed, by good shelter from calorific influences, it may be aggra-
vated, as might be supposed, by exposure to the primary source
of heat. It has often been noticed, that insufficient shelter
from the sun’s rays predisposes to malarious fevers; so much
so, that, as mentioned by Lind, Blane, and others, it has
been considered a frequent cause of these diseases.

Deputy Inspector General Dr. Dick says, with ref'?re.-n{:a to
the fever at Hong Kong; “There can be no question, solar
influence is of itself, an effective predisposing cause of fever

and other malarious diseases.”’}

What is ““solar influence,”” but, another name for heat ?

Dr. Murchison observes, that at Prome, most of the men
who were necessarily exposed to the sun, auﬂ'ere_ad from ceph-
alalgia, and other symptoms of cerebral congestion, and many,
2 few hours after, were attacked by fever.§

# Army Medical Report, 1867.

t. Army Medical Report, 1865,

1 Parliamentary Report. China, 1866. 219.
§ On the Climate of Burmah, 25.
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The impression, that malarious fevers may be produced by
exposure to the sun’s rays, prevails in all hot climates.
Humboldt mentions, that, at La Guayra, one of his neigh-
bours, seeing him exposed to the sun, insisted upon his swal-
lowing a dose of physic on the spot, to keep off fever.*

It may appear paradoxical to speak of chill as a cause of
disease oceurring during the most intense heat, when the fiery
““hot wind” is blowing night and day, little difference 18
to be felt between the daily and nightly temperature, and no
trace of moisture is perceptible, in atmosphere or soil.  Yet,
such is the predisposing effect of a continued high tempera-
ture; so sensitive does the system become to the slightest
abstraction of heat; and, in such a dry state of the atmo-
sphere, so powerful is the refrigerating effect of evaporation
from the perspiring surface of the body, especially if aided by
currents of air; that a sensation of chill may sometimes be
felt, even during exposure to the hot wind. A powerful cur-
rent of dry and heated air may chill the body, by acting upon
its perspiring surface, and the moistened clothing, as effect-
ually as 1t reduces the temperature of a room, by evaporation
from the wetted grass of a tattie ;1 and in the same way.

At Jhansi in June 1860, a young officer, of the Battery of
Artillery to which I belonged, was exposed for some time to the
sun at mid-day ; he then in a profuse perspiration came into
the house, through which a hot wind was blowing, as all the
wood work had been burnt by the rebels, and the tatties,
which served for doors and windows, were almost dry: in a
few minutes he complained of feeling chilly, and, in a few
more, he was in the cold stage of a sharp attack of intermit-
tent.

This officer had never previously suffered from fever, when
he went out a short time before he was in perfect health, and
he had not, whilst away, been into any malarious locality ; in

® Nuarralive of Travel, xi. 336.

T A bamboo frame, thatched with khus lchus or grass, which, being kept wet,
cools the air passing through it.

Tatties are placed in the doorways, on the windward side of a house, in the

hot season; and the stronger and hotter and, therefore, drier the wind, the
greater 18 their refrigerative power.

K



130

fact, at that season, the whole country round was parched and
perfectly dry.

A year after this, I suffered from a severe attack of the
same complaint, which came on, during a morning ecall, from
sitting under a punkah in a cool room after riding through
the sun and hot wind, at mid-day, in the month of April
I went into the house perfectly well, but had not sat there
ten minutes before I felt the sensation of cold water running
down my back ; and, in a few minutes more, my friends had
to put me to bed, shivering with ague.

Sitting, or sleeping, near a tattie i1s a frequent cause of
fever, as well as of dysentery and other diseases. And
who, that has passed a hot season in the plains of India,
has not a wvivid recollection of the sensations experienced
when, in the close, stifling atmosphere of the night, the
punkah was stopped, even for a moment ;—the suffocating
heat ;—the bath of perspiration :—and then, the chilly feel-
ing, when the air again set in motion by the punkah, caused
a rapid evaporation, from the wet clothing and perspiring
skin. Chill, from such a cause as this, is a fruitful source
of fever in the hot season.

The influence of heat, in connection with malarious disease,
is further shown, by the aggravated form assumed by fevers
in the presence of a very high temperature, whether com-
bined with drought, or with moisture; and by the milder
form they acquire, as the climate becomes cooler.

Tt is well known, that in hot countries, malaria is more
powerful than in cold ones; in fact, that as the intensity of
the heat, so, as a rule, is the intensity of the malaria.

“ Degrees of disease,” says Fergusson, “might be almost
measured by degrees of solar heat, from the agues of
Lincolnshire to the malignant remittent of the West

Indies.”’™ .

Tt has been observed, that not only is there a tendency in
malarious fevers to assume the remittent and continued type

# On the Nature and History of the Marsh Poison. Trans, Royal Society,
Edin. Vol. ix.

p———
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in hot climates, and the intermittent in cooler ones, but, that
this relation extends also to the seasons ; that fevers of the re-
mittent and quasi continued forms prevail during the hottest
months; the type changing into intermittent with a fall of
temperature, though sickness may then become more general.
Fven in temperate climates, the type of fever is most
severe towards the end of a hot summer, becoming milder
as the season grows cooler; although, from the greater de-
gree of nightly chill, the number of those attacked may then
be increased.

Pringle says: “ But it was observable, that even in the
worst parts of that country, as soon as the weather cooled on

the advance of antumn, the fever began to assume a milder

form.”*

“In Mysore, in the hot season, bilious remittents and
fevers of a typhoid character frequently occur, as also dysen-
tery &e. It is however on the setting in of the monsoon, that
fevers are most prevalent, the intermittent being then the
prevailing type.’+

“ At the termination of the monsoon and setting in of the
cold season, fevers are very prevalent, but are of milder
type.”’t

Dr. Eatwell observed, in China, that at the commence-
ment of the hot season the type of fever changed from inter-
mittent to remittent; and again, that the remittent faded
mto the intermittent form, on the setting in of the cool -
season.}

“ At Peshawur, which is beyond the range of the monsoons
or tropical rains,” says Dr. McKinnon, “ continued and re-
mittent fevers prevail during the hot months, when the
temperature is very high; while intermittents are most
common in and after September, the weather having become
cooler, though there may have been no rain.”§

Davy observes that “in the islands and on the shores of

* On Discases of the' Army, iii. 4. 180,

t Madras Topographical Reports, 1844,

1 Report of Roy. Commission on Sanitary State of Army in India. i, 481.
§ I'ndian Ann. Med. 18566, No. v. 150,

K2
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the Mediterranean, and also in Ceylon, the severest form
of fever, that of the remittent kind, is most rife in the hottest
weather.”*

In Algiers, it is in the months of July, August and
September, when heat is intense, rain and clouds are
rare, and the earth presents the appearance of a desert,
that the simple, quickly-cured intermittent fevers of spring,
assume a form more or less grave, take on remittent, pseudo
continued, and continued types, and invest themselves with
typhoid symptoms.t

At Aden, where the heat is intense, but the soil contains little
or no moisture, except immediately after rain, and vegetation
cannot exist, the remittent and continued are the most pre-
valent forms of fever, amongst the white inhabitants; while
the black races, upon whom heat has not the same effect in
depressing the vital powers, suffer chiefly from intermit-
tents.

In countries where the heat is very great, and there is
little or mo cool season, fevers of the remittent or continued
type occur at all times,

On the coast of equatorial Africa the fevers, which so
constantly prevail amongst the whites, are of the remittent
and continued form; while, as Livingstone observes, from
Lat. 8° south, “they almost invariably take the intermittent
or least fatal type;” and in Lat. 20° south, even this form be-
comes rare.] Thus, the gravity of the disease regularly
diminishes with the temperature.

Tn the West Indies, and on the neighbouring coast of
South America, bilious remittents prevail at all seasons.

In fact, whenever fevers prevail during great heat, they:
evince the same tendency to assume the remittent or quasi
continued form, whether the country be dry and barren, or
marshy and covered with rank vegetation ; whic]: she:wa
plainly the influence of heat, in causing the greater intensity

of the disease.
» Top&grug:hy of Tonian Islands, §c., 247, 2681.

+ Haspel, Maladies de U’ Algerie, ii. 165, 183,
+ Travels in Southern Africa, 505,
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his means of protecting himself from vicissitudes of climate
are much greater.

In Pringle’s time, as might be expected, the men, who had
neither great coats nor blankets, suffered very severelj' That
author, writing of the fever in the army in Holland, observes:
““The officers were not so subject to it as the common men,
being less exposed ; and for the like reason the cavalry who
had cloaks to keep them warm in the night, were less liable
to fall ill ; others who belonged to the army, but lay in quar-
ters, were least of all affected ; and the less in proportion to
their being exposed to heats, night damps, and bad lodg-
ings’}l)*

The British soldier is much better off now, than he was,
but still he suffers very much more than his officers from
malarions diseases ; and the reason is the same as it was in
Pringle’s time.

In many cantonments in India, we have opportunities for
comparing the health of the troops with that of a white
civil population, and the difference is very striking.

During the 20 years, from 1814 to 1833, the mortality
amongst the non-commissioned officers and men of the army
in India was 835 in 1000 annually.}

Amongst the officers during the same period, the mortal-
ity was 38 in 1000.} ’

In the Indian Civil Service, the mortality during the first
20 years of service in India, was 20 in 1000.}

The official document from which I quote, says, of the
officers: “* the diseases were undoabtedly of the same charac-
ter, and were in fact the same, as those which kill the
soldier”’t And again, “ The diseases of the civil servants,
from which they enjoy immunity in England, are known to
be the same as are fatal to the soldier.”’t+

Thus the diseases of the civilian and those of the soldier
are the same, differing only in the degree in which they pre-
vdil. If *“ malaria’ were a specific poison, it would be indeed

* On the Diseases of the Army, 1. 8, 24.
t Reportof Boyal Commissivie on Sanitary State of Avmy in India. i, xix, xxi,
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surprising, that it should show such a strong partiality for
one class of the community.

Many attempts have been made to explain the excessive
liability of soldiers to malarious disease. It has been attri-
buted, and sometimes justly, to the position and construction
of barracks; but barracks are mnot always badly built, nor
always placed in the most unhealthy positions; yet the
soldier invariably suffers more than his officers; and very
much more than civilians. Pools of water, trees, weeds, and
the presence of organic matter in wells, have been blamed ;
but the civil population of the cantonment are equally ex-
posed to these. Excesses in eating and drinking have also
been alleged as causes of the greater prevalence of disease
amongst soldiers. But these will not account for malarious
fevers. Moreover there are few white men in India, who
eat less than soldiers, and certainly very few officers who do
not eat more.

I have known five healthy young officers, who had clubbed
their rations on a march, eat their whole daily allowance for
breakfast.

The uninitiated, when they hear of the soldiers’s pound of
of meat, are apt to imagine a pound of “juicy steak ;”’ but it
may be well to bear in mind, that Indian bullocks are not
prize cattle, and that the bone, which is developed to an ex-
tent rarely if ever seen in England, is included in the ration ;
sometimes forming a large proportion of 1t.

Brigadier General Russel, who appears to have understood,
that men are most healthy when well fed, says: “ We had a
regimental arrangement, and made a contract every quarter,
for the purpose of supplying each man with 8oz of mutton
for his breakfast, and for the evening meal 6 oz. of bread, in
addition to the full ration which was supplied by the Indian
government.” And he adds: “I do not suppose that came up
to what the officers were eating.”*

In the Bengal Artillery, which was always the healthiest
corps in India, a similar arrangement existed, and the men

prided themselves on their good living.
* Report of Royal Commission of Sanitary State of Army in India. 1, 233.
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not suffer more from malarious disease, than his sober com-
rades. When serving with the Bengal Artillery, I had many
opportunities of observing this; others, too, have noticed it.
At Hong Kong, in 1864, the 99th Regiment suffered very
severely from malarious fevers; yet, the surgeon remarks:
“The sanitary condition of the prison cells has been most
satisfactory, and the health of the prisoners, most of them
drunkards, has been better than that of the men at their
duty ; I attribute this, and their immunity frow fever, to the
fact of their having no night exposure.”*

In this instance the drunken men were amongst the few
who escaped sickness.

No one supposes, that drunkenness is beneficial, or that
it is not injurious, but it is not ‘ malaria;” nor would
the soldier escape malarious disease, if he were restricted
to “light wines.” The sickness and mortality amongst the
soldiers must be greater, than amongst their officers, so
long as the former are, as they were in Pringle’s time,
““more exposed” to all vicissitudes of climate.

A great proportion of the sickness amongst soldiers arises
from carelessness, and ignorance of the dangers around them,
but a greater proportion may be traced fo exposure on duty,
and especially on night duty. Officers have but Lttle of
this ; civilians none at all.

Davy observes, that between 1821 and 1834, H.M. 51sb
regiment, in the Ionian Islands, lost 81 men from remittent
fever, but only one officer; and he remarks, that the men
were exposed at night, but the officers were not.}

Mr. Snell, surgeon of the 99th Regiment, says:  during
the time the regiment was at Hong Kong, I noticed immu-
nity from fever, of all men who were not liable to night ex-
posure, namely the staff’ sergeants, hospital staff, orderlies,
men of the band, messengers, privates in staff employ and
others.” And he adds: “the garrison prisoners were always

the most healthy men in the garrison, and hardly ever suf-

fered from fever.”’}

* Parliamentary Report, China, 1866, 275.
+ Medical Topography of the Ionian Islands, &e. 250,
1 Parliamentary Report, China, 1866, p. 4.
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induced by night exposure.” In other words, by the
effects of nightly damp and chill, upon men who were highly
predisposed to disease, from constant exposure to intense heat
during the day. As has been already shown, the men most
subject to these influences suffered most, and those not ex-
posed to them scarcely suffered at all. |

It is undeniable that night exposure is injurious in all mal-
arious countries, especially in the unhealthy season, and, so
far as white men are concerned, more especially in hot cli-
mates. It 1s also certain, that the danger of such exposure
arises from chill.

Mz, Morgan, Surgeon of H.M. 57th Regiment, quoted by
Dr. Chevers, says, with regard fo draughts of cold night air,
that speaking from long directed attention to this suljeet,
he does not hesitate to declare, “ that all the causes of disease
among British soldiers in India, sink into insignificance
when compared with exposure to nocturnal variations of tem-
perature.”’*®

The civilian carefully avoids night exposure, and o to a
great extent does the officer, who has ounly to visit the guards
“once or twice in the night; and that only occasionally, as
his turn comes round. The poor soldier on sentry, however,
must remain at his post, through heat, cold ‘or wet, however
wretched he may feel ; nor does he, when on might duty, re-
ceive an extra ration, a dram, or in most cases even a cup of
coffee; but is exposed with an empty stomach, to the in-
fluence of damp and chill, or, as it is called, * malaria.”

Dr. Murchison observes, that ““ many of the men were
first seized with fever when on sentry duty at night.”’t

The same writer says: ‘““we have seen that during the
months of November and December, the mornings at Prome
were peculiarly chilly, and we may mention that most of the
fever patients, who could give any cause for their illness,
attributed it to cold caught during a night march, or from
throwing off their jacket on returning from parade in the
morning, or from exposure to a cold draught during the
night.”f

% Health of European Soldiers in India. Ind. Ann, Med. 1861,
t+ On the Climate of Burmah, 24,
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Pringle remarks that, in Holland, “no epidemic ever en-
sued npon the greatest heats, till the perspiration was stopp-
ed by wet clothes, wet beds, dews, and fogs ; and then some
bilious or putrid distemper was the consequence.”*

Since Pringle’s time, many observers have nuticed the
certainty with which, malarious diseases follow exposure to
chill. j

“Much has been said,” observes Hennen, “ of the un-
healthiness of the barracks at Vido. The malaria from Bu-
cintro was supposed to affect them. This I doubt, for on. its
passage of 12 miles over the bay, much of its baneful pro-
perties would be absorbed by the water, and much of them be
diluted and dissipated by the winds. Besides, the prevailing
winds do not blow from the marsh, and if they did, the
barracks are screened from their effects; while the citadel,
which is more directly exposed to the winds blowing from
Bucintro, 18 free from malaria. I am convinced that the
unhealthiness of Vido, has been principally owing to the
excessive changes of temperature experienced by the troops
quartered in the wooden barracks, which were intolerably
hot in the day, and piercingly cold at night.”’t

Staff Surgeon Gore, in his interesting sketch of the Medi-
cal History of Sierra Leone, observes: “ With the exception
of cases oceuring during epidemics, most of the worst forms
of remittent fever at Sierra Leone, are due to exposure,
or any cause which suddenly disarranges the usual combining'
- together of the vital processes, such as a wetting ; bathing

in the sun ; or a debauch, with subsequent exposure to the
dew and night air ; which quickly checks, probably a prufus‘a
perspiration, and suddenly increases the effete matter in the
blood, already loaded with impurities and germs of discase.”’t

Dr. Livingstone frequently alludes to the effect of exposure
to chill and damp, in producing malarious fever. I had,”
he says, ““ attacks of fever of the intermittent type, again and
again, in consequence of repeated drenchings in these un-

* On Diseases of the Army ii, 2, 72,

t Medical Topography of the Mediterranean. 213.
{ Army Medical Report, 1867,
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ets with which they had been provided, One Krooman, :whu
had been away on boat duty without his blanket, was seized
with fever, of very severe type, complicated with pleuro-
pnenmonia.* Here, fever followed exposure to chill, in the
case of men, who in their native climate are of all races least
liable to suffer from the effects of ““malaria;” and who, on
board ship, could be but little exposed to any ‘ marsh
poison” In the worst case, too, the fever was, as is often
the case, complicated with a disease which is universally
admitted to arise from cold.

Dr. MeWilliam mentions, that in the Niger expedition, the
first cases of fever were amongst the black seamen of the
““Wilberforce,” who were exposed to rain and rough weather
while taking in water.f No one else was attacked, on board
any of the ships, for some three weeks after this.

On board H.M.S. Nimble, in the West Indies, 118 cases
of remittent fever were ascribed by the surgeon mainly to
exposure to climatic influences. The ship having been
blown ashore in a hurricane, remained for 53 days; during
which time, the men had to undergo great hardships; work-
ing night and day in laying out anchors, &ec.; and being
employed for a great part of the time in the water.}

The Surgeon of H.M.S. Bulldog, on the West India station,
observes : ““ However, on all occasions when men were expos-
ed to rain, even for a short time, some cases of fever occurred,
those most readily affected being such men as had already
suffered from one or more atlacks of this disease.”§

As to the results of exposure to rain, Mr. Hare, surgeon
of the 2nd Bengal Fusiliers, observes, that in Burmah, as
well as during the siege of Delhi, in the rainy season, he
was much struck with the suffering of the men from wet
clothes ; and that the constant history of the most severe cases
of fever and dysentery, on admission into hospital, was: “I was

* Naval Medical Report, 1867,
t Niger Expedition, 175.

I Naval Medical Report, 18G].
§ Ibid. 18045,
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weather, of the greater part of the native servants of an
Furopean household being attacked with fever, when all the
members of the family escape. All these people breathe the
same atmosphere ; in most cases, all drink from the same well;
and the elimate of the country is generally more favourable
to the native, than to the white man: yet, at the fimes re-
ferred to, the former suffers most. The cause of this difference
is, that the whites have good houses, sufficient clothing, and
perfect protection from wet and chill ; while the native ser-
vants are obliged to walk about in thin cotton garments,
and often to sleep in them, while still damp. The prevalence
of fever amongst the lower classes of natives, in India, is
often attributed, and in some cases justly so, to the habit so
common amongst them, of sleeping in the open air; but during
the “rains” they rarely do so; moreover, in the cold climate
of the upper Himalayah, where they sleep indoors, with
every crevice carefully closed, the ill-clad natives from the
plains, suffer even more from fevers, than they do in the low
country.

So generally is the wet and cold of the hill climate recog-
nised, as the cause of the fevers prevalent amongst the
native servants, that, it has become the custom, at most hill
stafions, as the only means of preserving them in health, to
provide them with warm woollen clothing. In cold and wet
weather, therefore, the white man well protected from damp
and chill, has often a better chance of escaping attacks of
malarious fever, than the native of India without such pro-
tection. This could not be the case if malaria was an organic
poison ; nor if the cause of malarious disease, was anything
else but chill.

It constantly occurs, in malarious countries, that fever
attacks those only, who have been exposed to influences
which tend to the rapid abstraction of animal heat: while
others, who have not been subjected to such agencies, escape
the disease. And this, to several instances of which I have
already referred, may take place in people dwelling in the
same district, and even on the same spot, breathing the same
air, and who would be equally exposed to the action of any

L2
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specific poison, if such existed. Thus at Goojrat, although
as already noticed, the prisoners who were carefully protected
from cold and wet, were almost entively free from malarions
fever; the native military police, who were on guard at the Jail,
and who were exposed on sentry duty night and day in all
weathers, suffered severely from that disease, especially in
the rainy season, and afterwards, when the country was drying
up and the nights were damp and cold,

In describing the sickness in the 2nd Bengal European
Regiment, at Prome, Dr. Murchison observes: During
the first three months, there were only two officers attacked
by fever, and these were attacked under the following cir-
cumstances. On Sunday, Nov. 27th, these two rode down
to Shoaydong, eight miles distant, had a late dinner there,
and at 11 P.M. started for Prome again, by the river, in an
open native boat. They were three or four hours rowing up
against the current; and having neglected to take their cloaks
with them, arrived at Prome, drenched with dew, and very
cold. On the Tuesday following they were both attacked
by intermittent fever, which lasted for some days.”’*

My first attack of fever occurred in Central India, in the
month of November, after a thorough chill caused by sleeping,
with insufficient covering, in a draught of air between two
open doors. The day before this I was in perfect health, and
I had been into no malarious locality. Another officer slept
in the same house, and some twenty native servants lived on
the premises, several of them sleeping in the open air; bub
no one else was attacked with fever.

Sir Samuel and Lady Baker, on board their comfortable
boat, with plenty of good food, dry clothing, and shelter
from the weather, passed through the swamps of the White
Nile in safety ; though their native boatmen, from being fre-
quently wet, suffered severely from fever, and the people of the
country are described as fever-stricken wretches. Afterwards,
when exposed to constant rain, without change of clothing, with
indifferent shelter, and suffering from hunger and fatigue,

* On the Climate of Burmah, 25.
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these adventurouns travellers nearly lost their lives from fever,
on a tableland some 4000 feet above the sea.

Dr. Livingstone mentions, that while passing through a
country, which was damp and partially flooded from heavy
rain, after having, for some time, had the thermometer at
98° in the shade, and 138° three inches below the surface of
the ground, the natives who travelled with him were all but
one attacked with fever; but he himself escaped.* It could
not be supposed, that the doctor was less liable to the action
of any poison, than the native Africans; but he slept in his
waggon, sheltered from the nightly chill, the natives sleep-
g on the damp ground round a fire. Afterwards, when all
were alike exposed to sun and rain, heat and chill, the white
man suffered most.

H.M.S. Griffon was lost on the west coast of Africa. The
crew were landed ; those on the sick-list were taken into the
house of a coloured trader; the vest remaining in tents on
the beach. Two days after, some of the crew were sent on
board another ship, and most of these escaped disease. The re-
mainder stayed from nine to twelve days on the beach ; during
which time the tents were soaked in a tornado. Of those
who slept during this time in the tents, not one escaped
fever ; while of the sick located in the trader’s house close by,
not one was attacked.t

In 1860, at Jhansi, a very hot, barren, and rocky station
in Central India, the wing of a native regiment, 400 strong,
came under my charge. On 8th May, there were but six
men on the sick list, and of these only two or three had
fever. There being no quarters available, the Sepoys were
encamped on the elevated plain, upon which, the barracks of
the white troops were built; but at a distance of about a
quarter of a mile from them,

The site of the camp was dry, stony and, with the excep-
tion of a few thorny bushes, destitute of vegetation. The
nearest well was some 50 feet deep. There were no trees on

* Travels in Southern Africa, 167, 168,
t Naval Medical Report, 1866,









CHAPTER XVII.

BOTH PRIMARY AND RECURRENT ATTACKS OF MALARIOUS FEVER
RESULT FROM SUDDEN CHANGE FROM HEAT TO COLD.

Paroxysmal fever often makes its appearance upon a sndden change from a hot to
a colder climate—Especially if effocts of change be heightened by exposure to
wet oracold wind-Thiseffectprodvced even when the change is to'amosthealthy
locality—Persons in India attacked with fever for first time on arrival at Hill
Banitaria—Same oceurs in Mexico—Same thing happens in Europe to per-
sons arriving from hot climates—Instances—So-called relapses of malarious
fever arise from chill—Dr. McLean's remarks—Dr. Waring’s observations—
Instances of recurrent atiacks of intermittent, after long intervals, in conse-
quence of exposure to cold—Observations of Surgeon Major Small and
Assistant Surgeon Power on recurrent attacks of intermittent in H.M. 13th
Regiment—Liahility to recurrence explained.

From what has been said in previous chapters of the
origin of malarious fevers, the frequency with which these
diseases appear, upon a sudden change from a hot to a cooler
climate, will be readily understood.

Instances constantly occur of malarious disease making its
appearance, under the circumstances named, in persons who
have shown no previous tendency to it; and this, even when
the removal has been to a most healthy locality. People are
especially liable to suffer in this manner, in whom the effects
of the change have been heightened by exposure to cold or

wet. :

I have known several instances in which individuals have
been attacked with malarious fever, for the first time in
their lives, after their arrival at a Hill Sanitarium, in conse-
quence of insufficient protection from rain or cold winds on
their journey from the plains; or from neglect of proper pre-
cautions against chill, on their arrival in the cooler climate.
For instance, an officer of the Public Works department, who
had never suffered from fever, and was in good health when
he set out, got wet and chilled on his way up to Dalhousie,
where he was attacked with intermittent, on the night of his
_arrival. Another gentleman, who had never suffered from fever,
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and who was in excellent health when he set out from the
plains on a short visit to Dalhousie, having missed his ser-
vants and baggage on the road, arrived there without bed-
ding or warm clothes. As the hotel at that station, like
many others in India, was not furnished with bedding, this
gentleman lay down on a sofa before a good fire and fell
asleep ; towards morning, the fire having gone ouf, he awoke
thoroughly chilled and, a few hours after, was attacked with
intermittent fever.

The road to Dalhousie, passed through no Terai, or un-
healthy jungle, and, in the first of these cases, the whole
journey was made by day.

M, Jourdanet has noticed, that in Mexico, similar results,
with regard to both fevers and dysentery, sometimes attend
a sudden change from the low country, where the heat is in-
tense, to the comparatively cold climate of the elevated plateanx.
This writer says ; ““ Thus, individuals in perfect health, and
who have always remained so, in the hot marshy countries of
the sea coast, proceed suddenly to the highlands. A few
days after, they are attacked with intermittent fever.”
“These affections,” it is further noticed, “ which thus attack
new arrivals at Mexico, are the more worthy of attention, as

maladies of this kind are rarely observed there, resulting from
local influence.”*

M. Jourdanet considers these diseases, when they occur in
new arrivals in the elevated districts of Mexico, to be owing
to the development of the malaria absorbed in the hot
regions of the coast. But he admits that many of the
individuals so affected had always enjoyed good health
on the coast; that they continued in good health on
the journey; that they arrived in the same condition at
Mexico ; and that only after their arrival in the colder climate
of the plateau, did any symptom of the disease appear.

It is clearthen, that whatever may have been the predisposing
mfluence, the exciting cause was the sudden change to a com-
paratively cold climate. And if is tolerably certain, from what
I have already shown, that the only predisposing agent was the

* Les Altitudes de I Amerique Tropicale, 261,
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Previ&ua continued exposure to a climate, so uniformly and
intensely hot as that of Vera Cruz.

M Armand observes: “ Many soldiers after campaigning
In Africa, where they have enjoyed good health, returning to
Franceﬂ in the cold season, will be seized with an attack of
ntermittent fever, to which till then they had been strangers.
The fact was not rare amongst the military surgeons, who
passed rapidly each Autumn from the ambulances of Algeria
to the hospitals of Strasburg, Metz, or Lille.”*

. This predisposition to malarious fever on exposure to cold
1s gradually lost, as the heat-generating powers recover
their equilibrium, in a cool and equable climate; but if the
chilling influence be powerful, an attack of intermittent may
often be induced, after a very considerable lapse of time.
Thus it is mentioned, in the report of the medical officers,
that two soldiers of the 13th Regiment, who had passed safely
through the epidemic at the Mauritins, were attacked with
intermittent, at intervals of five and six months after leaving
that island.t The men were stationed at Portland, where they
were employed on guard over the convicts, and when on this
duty, being placed in commanding positions, they were very
much exposed to cold winds.

It may be said, that the constitutions of these men might
have become affected by ““ malaria’ at the Mauritius, and that
the poison might have been retained in their blood ; but apart
from the extreme improbability of any poison lying dormant
for so long a period in the system, it is certain that no living
germ, nor product of animal or vegetable decomposition, is
vivified and fertilised by exposure to simple cold, in a pure
- and bracing atmosphere, such as that to which these men
were exposed at Portland.

From the foregoing observations, it is evident, that mala-
rious disease may be developed in persons who have shown no
previous tendency to it, by exposure to chill upon a sudden
change from a hot to a colder region ; although the cooler cli-
mate may be healthy and invigorating to those whose systems
have not been affected by previous long-continued exposure

% 1 Algerie Medicale, iv. 148, t Army Medical Report, 1866,
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after leaving India, during a course of sea-bathing, in the
south of England.

A number of Indian friends whom I have questioned
on this subject, have suffered from attacks of intermittent
fever in England; although in some cases, they had nob
suffered from that complaint for several years previous to
leaving India. These attacks have been invariably attributed
to chill; and it is worthy of notice, that most of them, in
London and elsewhere, have occurred in the evenming or at
night. This tendency may serve to account for the frequently
supposed connection between dinner parties and relapses of
intermittent.

On the return of the 13th Regiment from the Mauritius,
after having suffered severely during the epidemic of fever
in 1866, a great number of ‘““relapses” occurred. The medical
officers of the Regiment, Surgeon Major Small, and Assistant
Surgeon Power, found from a long series of careful observa-
tions, that every fall of temperature was followed by an in-
crease 1n the number of fever cases; and that, when the lower
temperature became stationary, the number of cases gradually
diminished ; while with a further fall they again suddenly
mcreased. This took place over a period of a year or more
after the return of the regiment to England.

It was observed, that mild damp weather did not increase
the sickness, but that cold, whether damp or dry, invariably

did so, and that a sharp frost caused a very large number of
cases of intermittent.*

No doubt, in those who have suffered from malarious
fever, and especially from repeated attacks, there is an
impaired state of the heat-producing powers, or in other
words a diminished power of resisting the effects of cold;
and this condifion it is, which causes the great tendency
to a recurrence of the complaint, on exposure to a very
moderate degree of chill. This state, in most cases, passes
off gradually as the health improves, after a longer or shorter

residence in a healthy climate; but it occasionally remains
for a very long time.

® Army Medical Report, 1866,
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In all hot climates, the same results of lengthened resi-
dence are observed. M. Thevenot, quoted by M. Boudin,
says : ““ the mortality amongst strangers in Senegal appears
to increase in proportion to their length of residence. No
acclimatisation is possible. Itis by flying, that the Buro-
pean merchants save themselves ; it is by remaining, that the
soldiers perish in numbers,”’*

Few who have lived in a hot climate, will doubt that these
observations are correct; or that the residence during the
hot season in the cooler regions of the mountain ranges, so
ably advocated by Sir J. R. Martin, is the only measure
likely to reduce the sickness and mortality in India, or in any
tropical climate, to the European level. But, as this appears
to be in many cases impossible, the next best measure for
preserving the health of white men in hot countries, is the
frequent change to a cooler region. As Sir J. R. Martin
observes : “ Even the removal for a month or two, has been
found of advantage in obviating fevers, and in removing such
fevers as had seized on the men in the plains.”{

Dr. Morehead says with regard to the effect, upon conval-
escents, of a temporary residence in a hill climate: “The
soldier will have become fitted for duty, he will be less liable

to fresh attacks of disease, and when attacked, the disease

will be of a milder type.”’}

This beneficial effect of even a temporary removal to a
cooler climate, has long been admitted in the case of officers,
as the result of experience ; even though malaria was subpos-
ed to be a specific poison quite distinct from climatie influ-
ence. I have shewn, however, that protracted exposure to
great heat mot merely enervates the body and undermines
the constitution, as it has always been admitted to do; but 1s
the most powerful predisposing cause of the various forms of
malarious disease; that in fact to a great extent it is “ ma-
laria;”’ consequently, the value of frequent change to a cool-
er climate becomes more than ever apparent.

* Tyaité de Geographie et de Statistique Medicales. Tﬂmﬁ. ii. lﬂlﬂ&. b
¥ Report Royal Commission on Sanitary State of Awiny in India, vol. i 1

1 On Disease in India. xxxiii. 782,
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For the same reason the value of the recommendation of
the Royal Commission, that one third of the whole force of
white troops in India should be located in the hills, is more
obvious than ever. When this recommendation is carried out,
some of the most unhealthy positions are abandoned, and night
duty is reduced to a minimum, we may hope that the sick-
ness and mortality amongst the white soldiers will be reduc-
ed to as low a level as is possible, in the case of men serving
in a climate for which their organisation is unfitted.

The occasional removal to a cooler region is then a neces-
sary condition, for the preservation of health in the tropics ;
and if due care be taken it may be effected without risk. It
is only when the transition is too great and sudden, in case
of exposure to wet and cold, or when the precautions neces-
sary to protect the body from chill are neglected, that any
1ll effects are to be seen.

The first step to be taken, in order to avoid the danger of
transition from heat to cold, is to make the periods of expo-
sure to the former as short as possible; and the others are,
to provide proper clothing and shelter in the cooler climate ;
and to carefully avoid exposure to chill, until the system has
become somewhat inured to the change.

Many hill stations have suffered in reputation, and very
many men, both soldiers and civilians, have lost their lives,
through the most complete neglect of these precautions.

All these remarks apply not merely to the change to a hill cli-
mate in India; but, in a greater or less degree, to a sea voyage ;
to the overland journey to England; or to any case of removal
to a colder climate, when the system has been rendered sensi-
tive to the effects of chill, by long-continued exposure to
great heat, and especially when the vital powers are de-
pressed, by the effects of frequent attacks of malarious fever

So far as regards the white race, removal to a cooler cli-
mate is not only the most effectual preventive of the mala-
rious fevers of tropical regions; but it is pretty generally
admitted, that it is the most powerful curative agent in
these diseases ; and that even the much vaunted powers of
cinchona are weak when compared with the influence of this

M
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potent remedy. Tnstances offen occur in which fevers persist
for weeks, in spite of large doses of quinine ; and others are
constantly met with in which, although the paroxysms for
a time cease, they return again and again from the slighest
cause; yet in these cases, the improvement produced by a
Judicious change of climate, is marked and immediate.

“The truth is,” says Sir J. R. Martin, “ that there are fe-
vers, dysenteries, and chronic forms of hepatic and splenic
disease, which no amount of medicine can cure, but which
change of air will cure, with some degree of certainty.”’*

The effects, in obstinate cases of fever, of a few days at
sea, or of removal to an elevation of a few thousand feet,
are sometimes really magical ; but a much shighter change is
often sufficient.

‘What can there be in change of residence, (it may be to a short
distance only,) to produce such results in this particular class
of diseases? It is not that the cooler climate kills any
germs, animal or vegetable, or destroys any poison circulating
in the system ; for I have already shown, that removal to such
a climate does not benefit, if the cold be excessive. Nor
can it be, that the improvement is caused by escaping from
the presence of a specific poison ; for malarious disease may
prevail at the very place to which the patient is removed,
and yet the good effect be produced.

It is wonderful how slight a change of temperature is some-
times found beneficial in cases of malarious fever; and this
when, in other respects, the new locality is precisely similar to
that in which the disease was contracted. About five miles from
the station of Madhopore is the old fort of Shahpore, which
is used as a sort of sanitarium by the residents of the neigh-
bouring district. In point of altitude, soil, and distance from
any supposed source of malaria, neither of theseﬂ places has any
advantage over the other ; unless the latter, being close to the
foot of some low hills covered with jungle, might be imagined
to be more exposed to malaria than the formm:, jwhich is quite
open. Malarious fevers arise in both localities. Cases of

# Influence of Tropical Climates, &c , p. 287
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fever however recovered at Shahpore, which obstinately
refused to do so at Madhopore ; the sole apparent advantage
of the former situation, being that its temperature is almost
always some 2° or 3° below that of any other place in the
neighbourhood. This comparative coolness is owing to the
position of the fort, upon a cliff the foot of which is washed
by the Ravee as it debouches into the plains. The tempera-
ture during the day is lowered by a draught of cool air,
which accompanies the rapid current of the river; the water
of which, derived in great part from melted snow, is very cold
during the hottest months. And at night a cool wind, from
the Himalayah, blows down the narrow rocky valley, opposite
to the opening of which the fort is built.

What is required to render change beneficial, in cases of
malarious disease, is an equable and invigorating climate,
not invariably a colder one; although in the case of a white
man in the tropics a lower temperature is generally necessary.
Coolness is beneficial up to a certain point, depending upon
the heat-producing powers of the individual; but when it
amounts to chill, it ceases to be invigorating, therefore re-
tards the cure, and may even aggravate the disease.

A native Indian when attacked with fever in the hills at
any time, or in the plains during the cold season, is as much
benefited by a change to a hotter climate, asis the white man,
in the hot months, by removal to the hills. This could not
be the case, if mere removal from the presence of * malaria®
was the object to be gained.

As a proof that the benefit derived from change in mala-
rious fevers is owing to the influence of climate, and not to
mere altitude, or removal from the presence of a specific
poison ; it may be seen that the very places in which, during
the hot season, recovery is almost certain, may, in the
cold season, when the change is too sudden, or when the
necessary precautions against chill are neglected, produce a
contrary effect,

Thus Dr. Morehead observes: “Those who have become re-
duced in strength from recurrences of intermittent or remittent
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An officer of Artillery, who had suffered from a very severe
attack of intermittent, in the plains, but had become conval-
escent, with the exception of ocecasional slight paroxysms
and great debility, was sent at the beginning of the mouth of
November to Dalhousie; wherethe weather wasat the timevery
cold, and strong winds prevailed. No sooner did he arrive in the
mountain climate than a relapse took place; the fever taking the
quotidian form, and the attack being very severe. ~(Quinine
seemed to have no effect, and the heat-producing power
was so low, that no clothing or bedding seemed sufficient.

The patient complained, that he never felt warm but when
in the hot stage of the fever, and that he could do nothing
but sit before the fire, and put on more wood. At the end of
a week, as there was no improvement, I sent this officer
down to a sheltered valley, some 4000 feet below ; no sooner
did he arrive there, than an improvement took place, and in
a few days the fever left him entirely ; although the valley is
by no means free from  malaria,” the inhabitants often
suffering severely from remittents and intermitfents.

In this case the effects of change of temperature, from
heat to cold, and from cold to comparative heat, were most
distinet, and showed beyond all doubt, that the beneficial
effect of change of climate, in cases of malarious fever, is not
owing to removal from the presence of any poison; or to the
killing effect of cold, upon any germs or growths ; but to the
mfluence upon the system of an invigorating climate, which a.
very cold one is not, when the heat-producing power is low.
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those attacked with malarious fever increasing with length
of residence, is proof of the impossibility of acclimatisa-
tion.*

The observations of Sir A. Tulloch, and others already
quoted, show that mere length of residence in an unhealthy
region, confers no immunity from the effeet of malaria, and
all Indian experience tends to the same conclusion.

Sir J. R. Martin says: ‘“ All statistical observations go to'
disprove anything like acclimatisation, in the Fast Indies.
On the contrary, the disposition to disease and death in-
creases by length of service and age.”’+ '

The fact, that each attack of malarious fever, increases the
predisposition to a recurrence of the disease, is in itself toler-
ably conclusive against the possibility of the constitution be-
coming malaria proof.

No doubt, the constitution does undergo a change, when it
has been for some time inured to a high temperature, so
that heat isborne with less distress, and cold is moreacutely felt ;
the heat-generating power becoming less active. This is
seen in the distress which is felt on the sudden setting in of
hot weather gradually diminishing as the heat continues;
and is also shown by white men, on their first arrival in a
hot climate, being very liable to ardent fevers, which are
caused by heat; while after longer residence, they become
more subject to those of remittent and intermittent type,
which are the result of chill. Thus it was observed at Hong
Kong, that ““the men who last year suffered chiefly from
continued fever, have, since the climate has had time to affect.
them, had intermittent and rewittent fevers.”1

Again, the 49th Regiment landed in Bombay from Eng-
land m October 1865, and was immediately sent to Deesa, a
very hot station, where it suffered very severely from con-
tinued fever. The following year also the Regiment, at the
same station, suffered from the same form of disease. But in

* Traité de Geographie et de Statistique Medicales, ii. 160.
t Report of Royal Commission on Army in India, i. 6.
1 Parliamentary Report, China, 1866, p, 202,
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1867, the official report states: “In the Northern (Division)
the great prevalence of parowysmal fevers was in the Royal
Artillery at Ahmedabad, and the 49th Regiment at Deesa.
The latter corps, which had a remarkably high proportion of
cases of continued fever, at the same station, in the preced-
ing year, returned only three cases of that type, during year
under review.”*

The constitutional change, above alluded to, is accompani-
ed however by a continually-increasing depression of the
vital powers; the effect of long residence in a hot climate
being, as already shown, to increase the sensitiveness to any
fall of temperature and, in the white race, to produce a low
state of vitality ; thus rendering the system extremely liable
to attacks of disease.

Even in the dark races, previous exposure to an unac-
customed degree of heat increases the susceptibility to malar-
1ous fevers, on subsequent exposure to chill; as 1s seen
sometimes in India, on the removal of native troops from a
very hot district to one which is cooler.

Thus at the station of Bangalore, it has been observed,
that native troops are particularly liable to fever, especially
on their first arrival ; and more particularly those coming
from the western coast or Carnatic, where the climate is
much hotter and more equable.

Bangalore is 3000 feet above the sea, the station and
neighbourhood are remarkably free from all supposed sources
of “malaria,’ and, for the white soldier, it is one of the
healthiest stations in India; so healthy indeed, that an
official report states : “The statistics of the troops stationed
at Bangalore, the next largest European station in the com-
mand, bear sufficient evidence of the high standard of health
they enjoyed, in the salubrious climate of this delightful can-
tonment.”’{

¢ Malaria”’ then cannot be blamed, for the prevalence of
fevers amongst the native troops at this station.

# Army Med. Reports, 1865, 1867 .
+ Army Medical Report, 18606,
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Further, we are told that “ the cause of this fever does
not appear to be connected with the locality of the “ lines’’#*
for none of the four native infantry ‘“lines” have ever been
exempted from fever, on the arrival of a corps from the
Carnatic, or a warmer climate.”’}

“The 27th N. I. arrived at Bangalore from Palaveram, in
March 1834. Soon after, fever appeared amongst them; a
part of the Regiment was detached to French Rocks, and
Mysore, and both detachments suffered equally with the head
quarters at Bangalore.”’§

“The sickness which has occurred in the 32nd N. L. lately
arrived, and occupying the lines of the 4th N. I. who had
left in a healthy state, may be adduced as another instance
of the peculiarity of the constitution of men, arriving in this
division from the low country, being unsuited to the
Mysore division, till it has become habituated to it. The
fever this corps has suffered from, was the bilious remittent
or jungle fever.”’}

The liability of the sepoy to malarious fever at this can-
tonment still remains, and so does the healthy condition of
the white soldier, at the same place.

Dr. McPherson, Deputy Inspector General, writes, in
1860 : “° Bangalore cannot be said to be a healthy station
for the native soldier who has just come to reside there.
Indeed the same remark is applicable to the whole Mysore
plateau, so far as the natives are concerned. They are prone
to attacks of fever more especially if they have come from
beyond sea, or from a coast station.”’§

Here then, we have an example of a succession of regi-
ments of native troops suffering severely from malarious
fever, when quartered in different localities, at a station
which is remarkably free from supposed sources of ma-
laria; but which is high, exposed to strong winds, and
has a climate much cooler, and variations of tempera-

* Lines of Huts,

t Madras Topographical Reports, 1844,

T Ibid.

§ Report of Royal Commission on Sanitary state of Army in India, 11. 630.
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ture much greater, than those of the districts of which
the sepoys were natives, or in which they had been
previously cantoned: those men who had previously been
quartered in the hottest stations suffering most. Yet, at
this very time, the white troops at the same place were en-
joying excellent health.

It is not then owing to their constitution having become
malaria-proof, that the sepoys are enabled to withstand the
malaria of the plains, so much better than white troops. If
the soil, so to speak, had been exhausted by the poison, no
mere change of locality or of climate could break the charm.
The sepoy, proof against the ““malaria” of the Carnatic,
should also be proof against the ““ malaria” of Mysore. Again
unless we are to suppose that there is a black and a white
““ poison,”” the native of the plains of India should not suffer
as he does from fevers, in the Himalayah and in other elevated
regions of his own country, while the white man, who suffers
so severely in the plains, is there enjoying excellent health.

The natives of a country, however, do not become proof
against the malaria even of their own locality. The negroes
suffer from fever in Africa in their own homes, and that very
severely, as Livingstone shows;* while in India, the whole
population of large districts is often prostrated by the same
disease. Strangers, however, accustomed and adapted to a
different climate, offen suffer much more than the nafives;
and all circumstances of exposure being the same, they suffer
in proportion as the climate differs from that to which they
have been accustomed, or for which they are by nature adapt-
ed. Thus the native of India, fitted for a hot climate, enjoys
a high degree of health in the hot season, which 1s so fﬂ._tal to
the white man; but in the cold season, the white man often
suffers less from malarious disease than the native. In the
epidemic fever of last cold season in upper India, the sick-
ness and mortality were chiefly amongst the natives; the
proportion of Kuropeans attacked being comparatively small,
and the mortality amongst them trifling.

% Travels in Southern Africa, 249, 480, 405.

e




171

At Hong Kong in 1865, when the white troops suffered
very severely from malarious fevers especially in the hot sea-
son, the Gun Lascars (natives of India attached to?the
Artillery) suffered little, and the official report states: ‘ The
Lascar company enjoy better health in the hot season ithan
in the cold.”*

The lofty Eastern Ghats, exposed to strong winds and
heavy rains, are extremely feverish, and almost uninhabitable
by the natives of the coast ; yet the hill people are a sturdy
race.}

Major General Cotton observes, that the natives of Mala-
bar cannot live in safety, in what we consider the most
healthy climate of the Neilgherries; while the people of
Mysore and Coimbatore do aswell there as Europeans.t The
climate of Malabar, it should be observed, is hot and equable,
and that of the elevated districts of Mysore and Coimbatore,
cooler and more variable.

Even in Europe, the cause of malarious fevers acts differ-
ently upon those adapted to different climates. Thus Cleg-
horne observed, that though the English suffered severely
from the summer fevers at Minorca, they suffered less than
did the Spaniards from the winter fevers; the winds then
being cold and piercing.§

Thus the greater freedom of the natives of hot climates
from those forms of malarious disease, which are so fatal to
strangers, is not owing to the constitutions of the former
being proof against malaria, but owing to those of the
latter being unfitted for the climate, and therefore more lia-
ble to be affected by disease.

The ability of certain races to exist in regions which are
deadly to others, whose constitutions are adapted to a differ-
ent climate, has led to the idea, that certain tribes are insus-
ceptible to malarious influence.

The Coles, Gonds, and other tribes, in India, certainly

* Parliamentary Report, China, 1866, 293, 294,

t Madras Topographical Reports, 1844,

I Report Royal Commission on Sanitary State of Army in India. i. 127,
§ Diseases of Minorca, 258,
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?'nhabit jungles in which, at certain seasons, ““malaria” is
Intense ; but all suffer severely from fevers, notwithstanding
the experience which has taught them to avoid the most
deadly places. The same thing may be observed of all tribes
inhabiting similar regions. No race has yet been discovered,
which is proof against malarious disease ; though all do not
suffer alike in the same climate,

Besides natural adaptation to different degrees of heat and
cold, precantions learnt by long experience contribute much
to the comparative immunity of tribes inhabiting malarious
districts. Thus it is with the Jeevas of the Punjab, a tribe
who, employed in fishing and catching wild fowl, spend a
great part of their lives in wet and marshy spots ; constantly
passing their nights in the “jheels” and swamps.

These men are a hardy race, and show no sign of paludal
cachexia, When not engaged in fishing, they are chiefly
employed in carrying heavy loads on their shounlders, by
means of a “banghy,”* an occupation which involves great
muscular exertion. The Jeevas have no belief in any ex-
emption of their race from fevers or dysentery; yet they
contrive to secure themselves against the attacks of “ malaria.”
These people wear no veil nor respirator, and take no pains to
avoid the inhalation of poisonous germs, or miasmata ; they
do not even avoid drinking marsh water; but their whole
energies are directed to the protection of their bodies from
the nightly chill.

The costume of the Jeeva, which he always dons at sunset,
is quite different to anything worn by the other people of the
country ; it consists of a large thick wadded coat, which
envelopes him from head to foot. Wrapped in this garment,
and with a smouldering fire in his boat, the Jeeva paddles
out towards the centre of the swamp; and there, bending
down the tall reeds to form a roof, he spends the night in
watching his snares and nets, unharmed in the midst of

““ malaria.”

* A piece of tough wood from 6 to 8 feet long to each end of which a portion
of the load is suspended.
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Tt is not to be supposed that precautions, which are found
sufficient to protect the native of a tropical country in his
own home, from malarious disease, will always be sufficient
to protect white men, whose vital powers are already strug-
gling against the deadly influence of a hostile climate. Bub
they may serve to indicate the direction from which danger
is to be expected.

With regard to the mnegro race, one of those sup-
posed to be proof against ‘“malaria,”  Fergusson ob-
serves: “The adaptation of the negro to live in the un-
wholesome localities of the torrid zone, that prove so
fatal to Europeans, is most happy and singular. From pecu-
liarity of idiosyncrasy he appears to be proof against fevers;
for to him marsh miasmata are in fact no poison, and hence
his incalculable value as a soldier, for field service in the
West Indies. The warm, moist, low, and leeward situations,
where these pernicious exhalations are generated and con-
centrated, prove to him congenial in every respect. He
delights in them, for he there enjoys life and health, as much
as his feelings are abhorrent to the currents of wind that
sweep the mountain tops; where alone the whites find secu-
rity against endemic fevers. One of the most obvious pecu-
Liarities of the negro as compared with the European is his
thick oily skin, rank to a degree ; and from this circumstance
the theorist; when he speculates upon the mode of reception
of the marsh poison into the constitution, whether by lungs,
stomach, or skin, may draw a plausible conjecture in favour
of the last.”’*

It is possible, that the skin of the negro does,
from its thickness and oiliness, help to protect him from
malarious disease ; and we know that in his native country
he endeavours to heighten these conditions, which are calcu-
lated to afford so much protection from sudden variations of
temperature, by anointing himself liberally with grease. This
1s not done, however, with any view of preventing the ab-

* On the Nature and History of the Marsh Poison. Trans. Roy. Society Edin,
Vol. ix,
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freed slaves, in the United States, expresses his entire dis-
belief in any exemption of the negro from malarious disease ;
his observations however relate to a comparatively cold cli-
mate. .

This writer states, that in Northern Virginia and Mary-
land, amongst 50,000 freed people, of whom 52 per cent -
were full-blooded Africans, 2776 cases of remittent and inter-
mittent fever were treated, from June to December 1865 ;
being 35 per cent of the total sickness.

The same writer quotes from the report of the surgeon in
chief of the freedman’s bureau of South Carolina, for Septem-
ber of that year, that the cases of malarious fever, in the
district named, amounted to 40 per cent of the disease
amongst the freed slaves; and he mentions, that in Virginia
the proportion of this disease in the month of October, was
nearly 56 per cent, and in Georgia, during the same period,
nearly 33 per cent of the aggregate sickness amongst the
same class.*® :

Compared with the prevalence of the same diseases a-
mongst the whites, this contrasts very strongly with what is
observed on the coast of Africa, in the West Indies, and else-
where in the tropics.

It is evident, that the negro’s comparative safety from ma-
larious disease depends upon the heat and equability of the
climate ; and is not owing to either his constitution or his
skin being proof against the absorption of a specific poison.

In connection with this subject, it is interesting to observe
that the negro, after a lengthened residence ,in a cooler cli-
mate, becomes more susceptible to the diseases of the tro-
pics.

The Negroes, who went out from England with the
Niger expedition, suffered much less from fevers than the
white men, but very much more than their countrymen, who
had never left the coast.t

The lower animals are not exempt from malarious disease ;

® Amerlcan Journal of Medical Seience, April, 1866,
t McWilliam, Niger Evpedition, 180,
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and in them, as in man, it follows exposure to climatic vicis-
situdes.

During the great epidemic of malarious fever in Southern
India in 1810, which has been already alluded to, the mortal-
ity amongst the cattle, in the affected districts, was very great.
The same thing has been observed in other outbreaks of  this
disease. Wiy

Fergusson speaks of the blind terror of the Portuguese,
which led them to remove the king’s hunting stud from the
Alemtejo during the malaria season, lest the horses should
die of fever ;* but the precaution was by no means a useless
one.

I have already referred to the mortality, which occurred
amongst the horses of a detachment of Native Indian Cavalry
stationed in the Hadoda pass in Abyssinia, at the time that
the men were suffering very severely from fever and dysen-
tery. In 1862, when malarious disease was rife in Mooltan and
the neighbouring district, most of the mail-cart horses on the
road between that place and Lahore died from fever.

Dr. H. Falconer mentions, that great numbers of cattle die
from fever in the Terai, and that enlarged spleen and an®mia
are very common amongst them.t

Monfalcon mentions several instances of the occurrence of
great mortality amongst sheep and cattle in marshy localities,
during or following periods of great heat. This writer also
mentions that cattle in such localities are very subject to
thoracic and bowel affections.f

Many other writers have made similar observations.

In most hot countries, the lower animals require careful
protection from mnightly chill, during the seasons in which
“malaria” is most dangerous to the human race; and
in Upper India, where the variations of temperature are
great, ahorse or bullock, if of any value, is often better clothed
at night than his master. However poor a native may be,

® On the Nature and History of the Marsh Poison. Traus. Royal Society of

Edin. Vol. ix. : . ;
+ Report of Roy. Commissien on Sanitary State of Army in India. 1. 308.

1 Hist. Med. des Marais. 503-4.
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in the 10th Regiment, which suffered very severely from f:evar
in the desert, “ every case ended in dysentery or hepatifis.”*

Robert Jackson observes, of the fevers which occnrred
during the American war: “Indeed the intermiftent, the
dysentery, and even the dropsical swellings, so alternated
with one another, as evidently showed that they all depended
upon the same general cause.”’{

“ Sometimes,” says Cleghorne, “a tertian is changed into
a dysentery, or a dysentery becomes a tertian.”]

Blane says of fever and dysentery : “The two diseases may
be considered vicarious.”§

Annesley considers that dysentery is the result of malaria,
and that “this is unequivocally proved by its prevalence
where, and in seasons when, malaria and vegeto-animal
miasmata abound.”||

Dr. Williams observes : “The connection between inter-
mittent fever and dysentery is so intimate, that of a given
number of persons exposed to the action of paludal miasmata,
as a boat’s erew sent on shore in a tropical climate, the pro-
babilities are, that on the men returning on board, part will
be seized with dysentery and part with remittent.”q

Again, the same writer says: ‘It seems then distinctly
proved that dysentery and paludal fever equally originate in
low and marshy districts, that they both equally disappear
in proportion to the improved draimage of those districts,
and also that they frequently coexist, or else alternate in the
same person ; and consequently it follows that dysentery is
a disease of a specific nature, and originates in some peculiar
modification of the paludal poison.”**

Dr. Parkes notices the frequent association of dysentery
with remittent and intermittent fevers,”++

* Medical Sketches of Army in Egypt, 59.
t On Fevers. 3803.

I The Diseazesof Minorca. 134.

§ Diseases of Seamen. 449,

|| On Lhiseases of India, &e. 1. 85.

8 On Morbid Poisonas. 540,

% Ihid. 542,

T+ On Dysentery and Hepatitis of India, 126,
N2
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From what I have already shown, it is pretty clear t-hatl
chill is the caunse of both diseases.

Neither fever nor dysentery is confined to damp or marshy
places ; both being common in India, at stations remarkable
for drought and barrenness, such as Jhansi and Mean
Meer. The worst cases of dysentery I have ever seen,
occurred at the former station, and were most of them
complicated with hepatic abscess.

Dr. J. Bird says: “ At Belgaum, elevated more than 2000
feet, liver disease was very prevalent during the cold, dry,
easterly winds of the cold months ; and both pure liver dis-
ease, and that accompanying dysentery, are produced by the
predisposition, caused by high temperature, followed by
coldi’*

““At Bangalore, hepatitis is by no means so common
amongst those who avoid exposure, especially at night; and
women and children very seldom suffer from it.”’t

Sir J. R. Martin observes: “Liver disease and dysentery
are continually associated with each other, so far as to be a
most marked point of observation with all medical officers,
in the Bast Indies especially.”t

Again, in reply to a question as to whether soldiers should
wear flannel night and day, Sir J. R. Martin says:  Most
assuredly ; for the diseases of India are, in a large measure,
contracted by exposure during sleep. I may mention one
station, and that an eminently healthy one, Bangalore, where
a soldier upon lying down and falling asleep, in hot weather
or during the rains, in a state of profuse perspiration, suffers
from a sudden change of wind, or a cold gust from the
mountains ; and he rises with a shivering fit, and with acute.
inflammation of the liver. A flannel shirt there, would be a
great protection.”’§

Dr. Morehead says: ““Is hepatitis with a liability to sup-
puration, peculiarly related to cachexia, engendered by the

* Report of Royal Commission on Army in India, 1. 221,
t Madras Topographical Reports. 1844,

j; ?E:pnrt of Rayal Commission on Sanitary State of A rmy in India, i. 4,
rdl‘
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prolonged influence of an elevated temperature? T helieve
that it is so. Itis very probable that future research will
show, that the exhausted and enfeebled by continued heat,
and its associated debilitating conditions, are very prone to
hepatitis, and that in such individuals, the inflammation is
very frequently excited by exposure to external cold,—I mean
to such depression of temperature, as suffices to influence
bodies whose power of generating heat is low.”*

Thus we see that malarious fevers, dysentery, and hepatitis
may appear at the same time, and under the same circum-
stances of exposure; and that any two of them may appear
at once in the same individual.

M. Haspel observes: “ This frequent association of inter-
mittent fevers with dysentery and affections of the liver, the
transformation of these three morbid states one into the other,
and their alternate succession, are these not proofs that they
depend upon the same cause? One cannot refuse to recognise
between these maladies so unlike in appearance, a very great
affinity, points of contact intimate and numerous, and in short
a family connection.”t

Rheumatism is not unfrequently associated with malarious
fevers. In Africa this has been particularly noticed ; and in
India, as Annesley observes, ‘this complication is very fre-
quent amongst the natives of the climate and old European

residents.” }

In cool climates, or in the cold season of hotter climates,
thoracic diseases are very frequent complications of malarious

fever.

“(One of the most frequent complications of the protracted
fevers of Walcheren, was inflammation of the lungs, an affec-
tion that became very frequent in November, and that gen-
erally ended fatally.”§

Cleghorne observes, that in Minorca: The summer fETerEl
are generally complicated with fluxes, and painful complca-

# On Disease in India. xv. 363.

+ Maladies de U Algerie. Tom. 1. 86, 87,
1 On Diseases of India, &e. vol. ii. 451.

§ Davis, On the Fever of Walcheren, 43.
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tions of the chylopoetic viscera; and those of winter with
coughs and catarrhs, pleurisy, pneumonia, pericarditis, d&e.”*

Merrill says, that in the United States, malarious fever
complicated with pneumonia, sometimes became epidemic,
among the negros on large plantations; often extending
to several plantations in the same neighbourhood, proving
exceedingly violent and fatal.t

In India, especially in the cold season, malarious fev-
ers are frequently complicated with bronchitis, pneumonia,.
and pleurisy; and these thoracic complications are more
common amongst the natives than amongst the whites;
chiefly perhaps because the latter are generally better clothed
and sheltered, possibly also in some degree from the influ-
ence of race.

Pleuro-pneumonia was a very general complication of the:
fevers of last Autumn in Upper India amongst the native
population. :

Dr. Morehead observes: Bronchitis is a common accom-
paniment of remittent fever, in the natives of India; and in
the Jamsetjee Jejeebhoy hospital at Bombay, pneumonia is
the most usual of all the inflammatory complications, in as-
thenic subjects.”}

The same authority says: “These affections do not fre-
quently complicate remittent fever, in Europeans in India.”}

This confirms what I have already observed on the same
subject; but, Dr. Morehead quotes Dr. R. H. Hunter’s medi-
cal history of the Queen’s Royal Regiment, during the
Afghan Campaign of 1838-9, that in the colder climate of
Afghanistan &c. in the winter months, pneumonia was a fre-
quent complication of remittent fever amongst the white
troops.f The men referred to had of course previously served
m the hotter region of Hindostan.

Even in the south of India, thoracic complications are fre-
quent in malarious fevers in the cold season, and especially
m the more elevated districts. For instance at Palghat,

* Diseases of Minorca, 259.

+ On Fevers, 173,
I On Disease wn India. v, 73,






CHAPTER XXI.
CONCLUSION.

To sum up briefly the contents of these pages. It has been
shown:— _

1. That exposure at night in a malarious locality necessarily
involves exposure to chill.

2. That all the effects produced by so-called ““ malarious in-
fluence” may be caused, by the rapid abstraction of animal
heat, without the intervention of any specific poison.

3. That exposure to chill is admittedly the cause of the dis-
eases, which are constantly associated with malarious fevers;
as well as of the recurrent attacks, or so called ““relapses,” of
the fevers themselves.

4. That the effect of continued exposure to a high tempe-
rature is, at once, to diminish the heat-generating powers of
the system, and to increase the susceptibility to malarious
fever ; as well as to aggravate the intensity of the disease.

Under all these circumstances, it appears impossible to
arrive at any other conclusion, than that malaria is chill.

The nature and cause of ““ malarious influence™ being deter-
mined, the principles to be followed in any measures for the
prevention of the diseases resulting from if, require but little
demonstration, and may be summed up in a few words, viz.

1. That the predisposing influence of excessive and con-
tinuous heat is, as much as possible, to be avoided.

2. That the greatest care is to be taken, in malarious
localities, to protect the body from cold.

3. That when, (as so often happens in tropical countries, and
from the exigencies of military service,) exposure to great
heat is unavoidable ; its predisposing effects may, and should,
be mn a considerable degree counteracted by frequent tewm-
porary removals to a cooler climate.

4. That the greater the degree of heat, and the longer and
more continuous the exposure to it, the more vitally important






