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42 Report on Kdla-dzar.

population,” but he produces no evidence in favour of this
view beyond quoting Dr. Dobson, as having found 21 out of
42 children in a Goalpara village to have enlarged spleens,
and this in a district which was at the time affected by #4/a-
dzar, and that he had found about the same proportion in
the Chaygaon district (also affected by the disease), but he
could not give the figures, as he had lost his notes on the
subject. On the other hand, he does not state in what pro-
portion he found the spleen enlarged in kdla-¢zar, although
he admits that it is so in  “ most of the cases;” but as he
included pure cases of anchylostomiasis among them, the
absence of the exact figures is of no account, for, as [ shall
prove in the next section, this disease is quite distinct from
kila-dzar. In order to estimate the importance of the en-
largement of these organs, it is necessary to know in what
proportion of apparently healthy inhabitants of the district
they are enlarged, and to what size. To determine this
point, I examined 65 men in the Nowgong jail in the month
of June, with the result that 12 of them, or 1846 per cent.,
had some enlargement of the spleen ; but of these, in only one
was it three fingers or more below the edge of the ribs, and
this man died of Zd/a-dzar very shortly afterwards. Again, I
examined 2oc coolies in the lines of a tea garden, where there
were no cases of kdla-dzar, except the Assamese wife of one
of the sirdars, who came from an infected village. The
size of the spleen and liver, as well as the presence of
anemia, pigmentation of the mucous membrane of the
mouth, and the amount of fever from which each coolie
had - suffered during the previous two years, were noted.
The results, which are very instructive, were as follows:
The spleen was enlarged sufficiently to be felt in 25 per
cent., but in only 6 per cent. did it reach to three or
more fingers’ breadth below the ribs, and in only 1 per cent,
did it extend below the navel. What was more remarkable
was the fact that in 19 per cent. of the coolies the liver was
enlarged, and the enlargement was in proportion to that cf
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the spleen. Thus, in the 150 cases in which the spleen was
not enlarged, only 3'33 per cent. had any enlargement of
the liver, while in the cases in which the spleen could be felt,
but did not extend as much as three fingers’ breadth below
the ribs, 57'89 per cent. had some enlargement of the liver,
though in the majority of them it was not as much as one fin-
ger’s breadth below the ribs; but in the cases in mvhif:h tl:lﬂ
spleen reached to three fingers or more below the nbs, in
91'65 per cent. the liver was enlarged, and in more than four-
fifths of these it extended one or more fingers' breadth be-
low the costal margin. This, it will be observed, is almost
exactly the same proportion as the liver is enlarged in #kd/a-
ézar, so that it is evident that in this disease it is only en-
larged in proportion to the enlargement of the spleen, exactly
as it is in ordinary cases of malaria in Assam. Once more,
there is a very definite relation between the amount of fever
that the coolies had suffered from and the enlargement of
the spleen and liver, and also between these and the fre-
quency of anzmia amongst them. Thus, of the cases in
which the spleen was not enlarged, only 1o per cent. had
suffered from fever to any degree within the last two years,
and two-thirds of these had not suffered within the last year,
while 27°33 per cent. of them showed more or less anamia,
but in two-thirds cf these it was not marked. On the other
hand, of those who had slight enlargement of the organ (less
than three fingers’ breadth below the ribs), 6116 per cent,
had suffered from fever, and 55'33 were anzmic, and of those
who had marked enlargement of the organ, 75 per cent. were
anzmic, the majority of them being markedly so. It is also
worthy of note that in a good many of the anzmic cases
with enlargement of the spleen, the conjunctiva was white,
so that the conjunctiva need not necessarily be yellow
in cases of anzmia due purely to malarial fever; and the
main point which Dr. Giles relied on to differentiate
anchylostomiasis from the anzmia due to malaria, is based on
false premises, and the great majority of the cases which
G2
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Pathology and nature of kéla-dsar. 115

complicated by anchylostomiasis, and in anchylostomiasis
complicated by malaria, as to be of any practical use in
differentiating the two conditions. .

It is also worthy of note that the hamoglobin value
was not much reduced in some of the cases of Zdl/a-dzar in
which the iron analysis was comparatively low, which sup-
ports the conclusion that the reserve iron in the liver must
be considerably diminished before the hamoglobin value falls
materially, a point of considerable interest.

A series of agar agar tubes were inoculated with the blood
obtained by pricking the fingers of £d/a-
dzar patients with due precautions, Some
were also inoculated with blood withdrawn directly from the
spleen of a case in which abscess of that organ was suspected,
but not found. Negative results were obtained, in which
respect my observations are in accordance with those of Dr.
Giles, so it may safely be concluded that there are no organ-
isms in the blood of kd/a-dzar patients, which, will |grow on
agar agar.

Although the plasmodium malaria is not, strictly speaking,
a bacterium, its presence in kd/a-d2ar may be conveniently
considered under this heading. A great deal of time has
been expended in an examination of blood of 2d/4-dzar cases
for these organisms, as the probable malarial nature of the
disease being soon evident, it was hoped, and even expected,
that the plasmodia in this virulent form of fever would differ
from those met with in ordinary cases of malarial fever in
Assam, in such a degree as to allow of the differentiation of
the two types of fever from one another. In the later
stages of the disease, when anamia has become a distinct
feature, great changes in the sizes and shapes of the cor-
puscles, together with neucleated ones and heamatocytes, etc.,
take place to such a degree as to render a minute study of
any malarial organisms that may be present doubly difficult.
In crder to overcome this difficulty, a series of early cases of
fever on affected tea gardens were examined, which could not be

Q 2

Bacteriology.
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140 Report on Kdla-dsar.

When the disease once got a firm hold on Gauhati, it began
The taceat soreador L0 spread in various directions. In the first
the epidemic. place, it attacked some villages just oppo-
site the town on the nortn bank of the river severely. Man-
galdai was invaded both from the last-named villages and in
those near the Rangamati-ghdt, which is the main line of com-
munication between this subdivision and Gauhatitown, and one
along which there is daily intercourse by means of some
three hours’ run by the mail steamers. The disease was ‘even
introduced directly as far as Mangaldai town itself in this way,
as will be shown in the next section; and between the years
18go and 1894, it diffused itself over the whole of the more
densely-populated south-western portions, and has recently
broken out in one or two places in the northern and eastern
parts of this subdivision, having been carried north by some
Kachari labourers, and bas now affected a tea garden near the
hills. This invasion of Mangaldai is of great interest, as it
appears to have been more extensive and fatal here than
in any other portion of the north bank of the river
although Barpeta has also suffered severely, these two
divisions being mainly low-lying rice-land and thickly popu-
lated. Between Mangaldai and Tezpur, there is a stretch
of some 3p miles of jungle with very few inhabitants, and
this has served to check the spread of the disease to a
very great extent in that direction, so that Tezpur has not
been reached in that way.

At the same time that the disease was passing into North
‘Gauhati and Mangaldai, it was also continuing its general
easterly direction along the south bank of the river into
the Nowgong district, and here it at first followed its usual
course and crept up along the foot of the hills, but later
on it branched out in a north-easterly direction towards
the Brahmaputra river along the course of grand trunk road
and the thickly-populated banks of the Kulung river. In this
district its spread is of great interest, as hitherto it had
been more or less confined to a narrow strip of country
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Ortgin of kdla-dsar, efc. 171

itself away. In the Muzzarana Mahdl it has found a congenial home
This winter in my tours I found the number of sick something
terrible to look at, or think of, and the number of deaths also has been

appalling.”

In the next year he records a similar experience, the por-
tion of the district bordering on the Kamrup border alone
being affected, and this part had suffered for four years only,
so that it could not have been expected to have died out
from it at that time. The completeness with which it had
disappeared from the previously-affected parts is very evident,
although the people were still living in the same places and
villagess and, as has been shown in the previous section, this
1s also the tendency in all the districts which have been
affected, in spite of the entire absence of any alterations in the
physical or sanitary conditions. In the report for the year
1889, no mention is made of kd/a-ézar, and in the subsequent
reports it 1s usually recorded that malarial fevers and #4d/a-
dzar were prevalent throughout the district as usual, and as
at about this time both the administrative and medical
officers of the districts were both changed, it is evident that
they had very naturally confused the deaths from ordinary
malarial fever with 2d/a-dzar, although the epidemic form of
the disease had quite died out. In fact, [ am convinced, both
from my own observations and from a study of the records,
that there is no epidemic, or endemic, communicable, and very
intense type of malarial fever, such as kdla-dza» has been
shown to be, in the Garo Hills, or in Goalpara and Kamrup at
the present time.

Lastly, with regard to the escape of Mymensingh and
Sylhet, it appears that the disease did actually spread along
the south side of the foot of the Garo Hills, as far as a place
called Parakhasma, but that between that place and the next
inhabited village, namely, Dalu, there is “a stretch of 20
miles of uninhabited forest, and over this stretch it has not
leaped” : another excellent example of the way the spread of
the epidemic is limited to lines of communications.
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Resemblances between Assam and '* Bardwan Fever”. 183

does not last long, yet the patients become weaker and weaker, and

ultimately enlargement of the spleen, liver, an®emia, and dropsy set

in.”

The type, however, of the Bardwan cases differs in some
important points from that of the Assam epidemic, as would
naturally be expected, seeing that the two epidemics had
their origins in such widely separated places as Jessore and
Rungpore. Thus, the Bardwan fever cases seem to have
been of a more acute nature, and to have been frequently
rapidly fatal with cerebral symptoms, Again, a larger number
of persons in one house or village seems to have suffered from
the fever at the same time in the Bardwan epidemic. The
severe remittent fever, which was always preceded by an
increase of ordinary fever, is described by Dr. Jackson as
follows :—

“From the first the patient had a stupid drowsy, brain-poisoned
aspect ; was unwilling to talk or answer questions; the intellect
gradually became more and more confused ; and he lost the power of
understanding what was said to him, and it was only by shouting
that he could be roused at all. From the first also there was intense
prostration and loss of muscular power. In the cases which proved
fatal, the stupor passed rapidly into coma, and after 12 to 36 hours of
utter insensibility, death occurred. Some of these cases proved
fatal in three days; others lasted a week or ten days. ”

It was these cases that made Dr. Jackson believe the
disease to be “ typho-malarial fever,” but it is worthy of note
that they formed only a small proportion of the cases, and
Dr. French, in writing about them, says:

“This condition, if not immediately relieved by large doses of

quinine, passes into a state of coma with dilated pupils, etc.,, and
then death.”
Which implies that if large doses of quinine are given,
they may recover. The Bardwan fever was then a very
intense form of malarial fever, just as so-called Ad/z-dzar 1S,
but the type of fever differs in the two cases, just as™malarial
fevers differ from one another all over the world. Let us
see now how it spread.
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19O ' Report on Kila-dzar.

Kotasore ( 2 miles west), and asked them to come and nurse them ; but
those who came were also attacked, and returned with the fever on
them to Kotasore, hitherto free from the disease, and it began to spread
there in the same manner. This was a volunteered statement, and the
people evidently believed that the disease had been imported into
Neema, and thence carried to Kotasore, In Kotasore, which contains
about 60 houses and 300 inhabitants, the people assured me that
the disease first appeared in the houses of some persons who, having
gone to Neema to see sick friends, had returned with fever, and intro-
duced the disease among them, There had been thirty deaths,and both
here and at Neema many people were ill at the time of my visit, ”
He gives several other similar instances, all of which
were volunteered statements. Another very instructive case

is the following :

“In Kotulpore, a thana recently transferred from Bankoora
to the Jehanabad (and fever) subdivision of Bardwan, a
very rapid spread of fever occurred in 1873, which was attributed
by the people to importation from the infected subdivisional station
to which they were, in consequence of their recent transfer from
Bankoora to Bardwan, really compelled to repair for the transac-
tion of official and legal business, and I am assured that this belief
was so strong among them, that numbers preferred losing their
suits to incurring the risk of visiting Jehanabad, "

Again, he writes—

« It must be borne in mind that there is a kind of intercourse
between infected and uninfected villages, which 1s the neces-
sary consequence of the prevalence of the fever. Sickness and death
during the outbreak put so many of the labouring classes /Aors
de combat, that much of the annual crop would be lost, unless
extraneous assistance were procured. For this purpose, the
neighbouring uninfected villages are resorted to;a few labourers.
are obtained from each of the places around, and it i3 a common
history that the people so employed return to their own houses
with the fever, and introduce it among their own people.”

Again, Dr. Jackson also records much evidence to prove
that the houses become infected. Thus, he writes—

“In Sheopore, in twelve consecutive, but separate, houses, only
3 out of 50 died; in the next group of 12 closely-built houses,
of which two were empty, 33 out of 55 died. ”
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Ouce more—

“ ] have noticed that when deaths from this cause ( the epidemic
fever ) occur during the year of invasion, there are deaths in the
same houses in the following year in more than half the number of
cases noted.”

To turn from the specific to the general, he sums up as
{UHDWS :

“ During the cight years succeeding the introduction of the fever
into Culna, the disease spread steadily westward so long as the roads
and traffic lines were westerly., When these began to run north and
south, the disease tock the same course, and its whole history exhibits
a remarkable and persist ent association with the lines of communica-
tion. There has never been any such counection between the direc-
tion of its propagation and that of the lines of drainage. Two arcas
have escaped the disease, of which the distinguishing [eatures are as
follows :—One is low, moist, fertile, contains the average district
population per square mile, is purely agricultural, belongs to the
district of Moorshedabad, and has no road connecting it with the
fever tracts of Bardwan or Beerbhoom, and ro traffic with those
districts. The other is somewhat higher and drier than the average
is unferlile and sparsely populated (492 per square mile) as com-
pared with the average of the district, which is 578 per square mile,
and has no road crossing it, save a mere track. North and south of
the area, where there are roads and traffic, there has been fever also.
West of the former area, along the road line, there is fever also. In
the areas themselves, which resemble each other closely in no parti-
cular save their isolation from infected portions of Bardwan, there has
been no fever whatever. The exemption of these areas under the
conditions mentioned, is corroborative of the conclusion that the
disease spreads by importation and communication from and between
attacked and healthy villages. The fever then is a travelling fever,
It appears, spreads, prevails for a certain time, and disappears.”

He sums up his opinion as to the nature of the fever
thus :

“1 believe that a fever originally malarious, acquired either
Jessore or Nuddea contagious properties; that in virtue of this
contagion, it travelled westward into Western Nuddea.”

And he traces it rrom here to Bardwan, and continues—

“From his time its history is that of a travelling contagious
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fever, intensified by crowding, receiving an accession of strength
and malignancy in every large town it visited, and proving most
fatal wherever people and villages were most concentrated. Wherever
there has been active intercourse, the fever has travelled; where
there has been little or none, it has died out.”

And again—

““It will be seen from the foregoing remark that, while I believe the
fever to be malarious in its origin, and to have some malarious
characteristics, [ blieve it to be not a mere or simple, but a contagious,
malarious fever, that is, probably typho-malarial ; and that it has not
been produced in Bardwan, but imported and again carried from
Bardwan into Beerbhoom, and its behaviour under the various
conditions observed are quite incompatible with its being simply
malarious, locally produced, or non-contagious.

I have quoted thus largely from the reports on the
Bardwan fever, because [ am so convinced that the epidemic
of malarial fever which devastated several districts of Lower
Bengal in the sixties and early seventies, is a phenomena so
precisely similar to' the epidemic fever which has traversed
Assam during the last twenty years, that, although I have
shown it had a different origin and was also of a different type,
yet I am prepared to go so far as to say that any explanation
of kdla-dzar, which will notalso be applicable to the “ Bardwan

fever,” will mot be satisfactory. Moreover, the facts which

have been recorded concerning the Lower Bengal epidemic
prove conclusively that the Assam outbreak is.not the first time
that malarizl fever has attained to the power of communica-
bility, and in the former instance, too, the epidemic was started
as far as the imperfect records of that time allow of an opinion
to be formed on the subject, by extraordinary conditions
brought about by an unusually rapid silting-up of the Bhairub
river.
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198 Report on Kdla-dzar.

logists, have hitherto failed to produce this very desirable re-
sult). We may, however, consider if there are any analogous
instances of diseases produced by other germs, which are not
ordinarily infectious, becoming so when intensified in any
natural way, for even a single example of this taking place
would lend great probability to the same being possible in the
case of malaria. Here again, there is evidence at hand, for
pneumonia (inflammation of the lungs), which is now pretty
generally acknowledged to be caused by Fraenkal's pneumo-
coccus, is not ordinarily an infectious disease; yet every
now and then it becomes so, and attacks whole families,
or, as has occasionally been seen on the North-West frontier
of India, a large number of a regiment, the sick attendants put
over cases even contracting the disease. Moreover, when
it is thus infectious, it is also very fatal or intense. Again, if
the recent views with regard to plague be verfied, as seems
very probable, then there is a mild non-infectious and seldom
fatal form of the disease which goes by the name of pestis
minor, while there is also the well-known communicable and
very intense and fatal form now so serious in the Bombay
Presidency, which arises by anintensification of the mild non-
infectious form, possibly through the passage of the virus
through the rat or other very susceptible animal.

There is then nothing inherently improbable in this view
of the disease, while it is strongly supported both by what
is known by analogous germ diseases, and by all the
doctrines of recent bacteriological research. Moreover, it
fully explains all the mystery surrounding both the As?am and
Lower Bengal outbreaks of epidemic malarial fevers, ina way
that no other view of either disease does, thatis in consonance
with the facts.

The way in which the germs get from one person to

another, and the reason of the decrease of the affection in

any given place aftera few years, remain {0 be considered.

Abundant evidence has been given in Section VII to ..“:hDW
that it is generally necessary for a person to live in or visit an
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Spread of kdla-dsar, and how to check it. X1X

now begin to swell, and he will continue to get fever, and
will waste away until he dies. Instead of only one or two cases
dying out of a great many, as in the case of the ordinary fever,
nearly all of the #dla-dzar cases will die, and only very few will
recover, ]

But there is another way in which it may be known that Adla-
dsar has begun ina village, because when one man dies in a house
another is nearly sure to get the disease, and one who lives in the
same house, or who often visits the first case during his illness will
soon fall sick, and after some months will die in the same way. This
tendency to attack several members of the same family is the most
definite characteristic of the disease, and one which marks it out as
something quite different from the ordinary fever.

It is very important to know how the disease first begins in a

' village, as then it will also be known how it
;nmu?:g ii'ia“ﬁfﬂ‘g;_ i may be kept out. There are several ways in
which it is introduced. The most common one
is by some person who is suffering from the disease coming to live in
a village where there were no cases previously to his arrival. He
generally comes to live with some relation, often in the hope that the
change of air from the village in which he contracted the disease
will do him good, and perhaps cause the fever to leave him. He will
generzally therefore have suffered from the fever for a long time
before he comes, and so he will present the typical appearance of the
disease, and his face and extremities will be thin, while his belly will
be prominent owing to the enlargement of the liver and spleen, by
which characteristics it will be known that he is suffering from
kdla-dzar. Another common way is for a person of a healthy village
to go and live, perhaps for a week or two, or even for a few days
only in an infected village, and then to return to his own village with
fever, which goes on and on until it is evident that he is suffering from
kila-dzar. After he has lived in the village for some weeks, espe-
cially if it is during the rainy season, and he is still suffering from
fever fairly regularly, one or more of the inhabitants of the house
in which he is living will also begin to ggt fever of the same persistent
type, and then others in the village, especially those who visit this
house will begin to suffer, and there will be more deaths than usual
from fevers during the rainy season, while during the following cold-
weather months it will be noticed that the fever runs on Jater than it
usually does at this time of the year. It will then be certain that the
¢
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