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INTRCDUCTION.

The disease known as Tropical Typhus was first {
encountered in the Federated Malay States in 1924, when two
cases of continued, undiagnosed fever, giving negative results §
with all other laboratory procedures, were found to yield i
positive results with the Weil-Felix reaction.

The disease was investigated by Fletcher and
Lesslar, and by 1926 they had observed over one hundred further
cases., They published an account of their investigations
in 1925,1 and again in 1926. 218+

They discovered that the disease existed in two
forms, differing very little in their symptoms, and clinical
course, but differing apparéntly in their epidemiology, and
certainly in their serological reactions.

The first type which they called the urban form,
they found to be almost exclusively confined in its incidence
to towns, and while individuals in varying walks of life were
attacked, a strikingly high proportion of these were engaged
in various forms of trade, the number employed in the handling
of foodstuffs being particularly great.,

Examination of the blood sera of patients suffer-
ing from this form of the disease, demonstrated the presence or‘
agglutinins for the ordinary indologenic strains of Bacillus

proteus.X 19., such as No. 67, and the "Warsaw™" strains of the

national collection of type cultures, in high dilutions. At
the same time it failed to agglutinate the anindologenic
strain of Bacillus proteus.X 19., known as the "Kingsbury®

strain. Since it was found that the most uniform results
were obtained with the "Warsaw" strain they named this form of
urban tropical typhus, the Warsaw or "Wn" form.

The second type of ¢tropical typhus they called
rural, or scrub typhus, since it was apparently confined
entirely to districts outside the towns, and appeared further

to be most prevalent in areas covered with a course grass or



lalang, abandoned mining, or agricultural lands which had
been permitted to become overgrown, or in situations where
low secondary jungle growth had sprung up.

The type of subject attacked differed also in
great measure from that found in the urban form, the great
majority of patients being outdoor workers of the cooly class.
The few Europeans and better class Asiatic patients found to
be suffering from this form of the disease were discovered to
be individuals, who for some reason or snother had recently
resided in, or traversed areas of the type described, shortly
before the onset of their illness.

The blood serum of such cases was found to give
a positive reaction in high dilutions with the anindologenic,

or Kingsbury strain of Bacillus proteus X.1l9. where-as negative,

or in conclusive results were obtained with the "Warsaw" strain,

In consequence of this specific agglutination
reaction, they named this type "Kingsbury," or "K" form of
tropical typhus.

At this period little was known concerning the
epidemiology of the disease, but in view of the large number
of cases occurring among Punjaubi bullock cart drivers, and
milk vendors, and the occurrence of several cases amongst
Buropean soldiers encamped on waste land used roz grazing
purposes, they were inclined to agree with Megaw who had
desoribed a rather similar type of disease occurring in India,
and had suggested ticks as the possible vectors.

In 1928, as a result of further investigations ?
by Fletcher, Lewthwaite, and Lesalar,sga’ the distinction §
between the "W" and "K" forms was more clearly defined, and
at the same time these two forms of tropical typhus were
differentiated from tsutsugamushi disease, which has many
points of resemblance, as well as some important ones of

difference.

This investigation established the fact that ai
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all these three diseases occurring in the Federated Malay States
belong to the group of typhus like fevers.

The "W"™ form they considered resembled closelv the .
endemic typhus, or Brill's disease of America, and the endemic
typhus of Australia, in as much as it was an urban disease,
appeared to attack principally the trading cr shopkeeping class,
had apparently a very similar clinical course, and gave a
positive Weil-Felix reaction with the ordinary 1ﬁdologenic

strains of B proteus X. 19.

Oh the other hand the "K" form they suggested
might be closely allied to the disease described by Megaw in
India. Its rural distribution was confirmed, and it was
further observed that in several instances it occurred in
association with tsutsugamushi disease, and both diseases
appeared to have their greatest prevalence in the same type
of country.

In addition to the differences already observed
in the Weil-Felix reaction between the "W" and "K" forms, a
further point of distinction was now noted. It was found that
as in the case of 0ld World epidemic typhus exanthematicus,
blood serum from "W" form cases was able to agglutinate

7
Bacillus agglutinabalis U,2., described by Wilson in 1927,

albeit in rather lower dilutions than the "Warsaw strain of

B. proteus X. 19.

Serum from "K" form cases on the other hand gave

consistently negative results with B.agglutinabalis.
Tsutsugamushi disease,8 in addition to having
certain clinical differences, notably the presence of the inithi
ulcer and lymphadenitis, the more insidious onset, and the ;
generally longer febrile period, less frequently gave a positiv%
Weil-Felix reaction,and when present only inlow dilutions. t
When a reaction did occur it was invariably with

|
i
the anindologenic or "Kingsbury" strain or B proteus X.19. thus?




seeming to indicate a closer affinity to the "K" form fhan
the "W" form, suggesting that scrub typhus, and tsutsugamushi
disease are due to kindred viruses.

Work in the field had appeared to strongly

incriminate a larval mite, Trombicula deliensis, as the

vector of tsutsugamushi disease in the Federated Malay States,
and the suggestion was now put forward, that since the
epidemiology was so alike, it was very possible that the

scrub typhus or "K" form was similarly carried by Trombiculae,

In the case of the "W" form of the disease no
insect, or acarine vector had been discovered. Lice did not
apﬁear to play any important part in its dissemination.

in 1930 Lewthwaite ° published his observations
of the clinical features and epidemiology of tropical typhus,
based upon 164 cases occurring throughout the Federated Malay
States during a period of a little over two years., He con -
firmed much of the previous work of Fletcher and others, and
more clearly demonstrated the apparent close relationship of
rats to the dissemination of the rural or "g" form, and its
peculiarly fooal distribution.

Later in the same year Lewthwaitelo recorded
the results of experimental inoculation of various laboratory
animeals. Fletcher and Lesslar had attempted this previously
with negative results, possibly because they were only able to
obtain infective blood some considerable time after the onset
of the disease.

Lewthwaite obtained blood between the fourth and
eighth day of the disease. In the case of guinea-pigs his
results were somewhat inconclusive. In only a small
proportion of cases was he able to obtain any febrile reaction.

Using brain emulsion from a rat which died eleven days after

inoculation with infective human blood, he was able to infect
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a guinea-pig, and with a subsequent brain ermulsion from this
guinea-pig he was successful in producing febrile reaction in
four other guinea-pigs. A further attempt however to continue
the strain failed.

The histological findings in the brain of one of
these guinea-pigs appeared to resemble exactly those described
in guinea-pigs infected with typhus exanthematicus. He was
unable to find any scrotal swelling, or oedema or redness of
the scrotum in any of the guinea-pigs inoculated and concluded
that so far as tropical typhus was concerned, a1 animal more
constantly susceptible must be found. His experiments further
led him to conclude that no infection existed in a "forme
inapparente® as described by Nicolle.

Further experiments were carried out with rats
caught in the town of Kuala Lumpur, some distance from the
endemic focus of the disease, with correspondingly inconclusive
results. He concluded - ™it is probable that the virus of
tropical typhus is transmissible to rats by intra-peritoneal
inoculation of human blood, but that successful infection is

inconstant."

Of eleven rabbits inoculated with infective blood
withdrawn from patients at the height of the fever two gave a

positive Weil-Felix reaction with an amcoholiséd suspension of

"K" proteus X.1l9 in a dilution of T%S on the 3lst and 32nd
day after inoculation respectively, while the third gave a

positive reaction in a dilution of 3;_ with the "K" type on

the 34th day. The "Warsaw™ strain gave a negative result,

All results were negative in the remaining eight rabbits. All
these experiments were carried out with blood from patients

suffering from the "K" form of tropical typhus. In view of the

fact that the "W" form appears to resemble more closely
serologically Brill's disease, Tabardillo, and typhus



6

exanthematicus, it is possible that more conclusive, and typical
results would have been obtained had the blood from patients
with the "W"™ form of the disease been used.

Anigsteinll,la’ also in 1930, obtained very simila:
results., He found only 1l1% of inoculated guinea-pigs showing
febrile reaction, and the temperature curves did not present the
characteristics uniform curve of typhus exanthematicus.

Moreover he was unable to reproduce symptoms further than the
fifth generation, using brain and blood emulsion. In a
proportion of cases where no febrile reaction took place there
was a marked loss of body weight.

In a few cases however he observed scrotal
swellings similar to those described as occurring in Tabardillo
by Mooserla, in thé endemic typhus of America by Maxcy,l4 and
typhus exanthematicus by Pinkerton.15

Using rats he only obtained a febrile reaction
occasionally, but in a small number he observed the presence
of redness and sweliing of the scrotume. _

The tunica vaginalis in the case of both guinea-
pigs and rats with scrotal swelling was frequently found on post-
mortem examination to be markedly injected, and microscopic
examination of smears revealed micro-organismé'in the form of
slender spindle-shaped, gram negative bacilli or diplo bacilli
situated extra -, or intra - cellularly. Minute coccal forms
or bipolar staining cocco-bacilli were also seen within the
protoplasm of the monocytes, the whole appearance being
strikingly similar to that described by Mooser, Maxcy and
Pinkerton, It was considered probable that these represented
the etiological agent of the disease.

In a proportion of the inoculated rats he obtained

positive Weil-Felix reactions against proteus X 19. "K" type
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to titres of 1 to _1 In one instance he obtained
125 250.
a reaction to a titre of 1 18 days after inoculation
1000

with brain emulsion from an infected guinea-pig, in a rat which
had shown no febrile reaction, but had lest weight. In the
case of two rats inoculated with a passage virus from an
original "K" strain he obtained a positive reaction against the

*§"” strain to a titre of 1
250.

He found that rabbits inoculated with either human

or guinea-pig virus gave positive reactions with Proteus X 19

after two or three weeks, mostly of the "W"™ and "0" strains to
titres of 1 to 1 but not so strongly as did the rats.

15 150,

One observation of great significance was recorded

Blood from a human case of tropical typhus "K"* type had been
injected into a guinea-pig which reacted with fever. On the
sixth day this animal was sacrificed, and the brain was
emulsified and injected into a second guinea-pig. A brain
emulsion from this latter animal, which had reacted with fever
and some loss of weight, was injected into a rat, Ne febrile
reaction eventuated but marked scrotal swelling developed, and
large numbers of slender bacilli, and diplococci were

demonstrated in smears from the tunica vaginalis. The serum

of this rat agglutinated "W"™ and "O" strains of Proteus X 19,

but failed to react with "K" strains. The brain of this rat
was inoculated into another guinea-pig which reacted with
scrotal swelling and typical microscopic findings were obtained.
Finally the brain of this guinea-pig was injected
in to a human volunteer who developed mild fever lasting for
ten dayse. The Weil-Felix reaction was positive with the "W*®

strain to a titre of 1 and with "0* X 19 to 1 After

the lapse of a week the titre for the "W" strain had risen to



8.

I but throughout no agglutination of the "K" strain was
ob%ggged.

This demonstrated that the fever was a result of
the inoculation, and further strongly suggested that the
serological variation of the virus which had already been
observed experimentally, might take place in nature by passage
through different animals. In this instance the transformation
had apparently taken place in the rat and had been passed on in
this form through the guinea~pig, to man.

Anigstein further isolated twenty three strains
from the blood, six from the urine, and one from the brain of
human tropical typhus cases, forty-four from experimental typhus
in laboratory animals, and two from lice fed on patients.

These were similar, and their most striking morphological
characteristics was their pleomophism.A Three principal typés
were recognised, slender fusi-form bacilli, minute granular
forms, and diphtheroid bacilli. Under certain circumstances

a transformation of the bacilli into long wavy thread-like
fornms, which eventually broke down into minute coceci, or
diplo-cocci was observed. All the cultures were gram negative.

Several of the culture proved to be serologically

related to Proteus X 19. Some from rats, and guinea-pigs

were agglutinated to I against the Proteus X.19. rabbit
16,000
immune sera. Among the human strains only one showed a

serological relationship to Proteus X.1l9. namely its "smooth"

variastion,
Several of the human and rat strains were
agglutinated by sera of the tropical typhus patients, as well

as by the sera of infected rats to I.
800
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Inoculation of guinea-pigs with human strains
produced similar clinical and pathological conditions, as
obtained by inoculation with human, or passage virus. Further
X 19 agglutinins were produced in rabbits and rats, even when
the culture used was not in itself agglutinable by the anti
X 19 immune sera. From this evidence he oonciuded that there
must be a close relationship between the cultivated strains,
and the original virus of the tropical typhus from which it was
obtained.

| He prepared a prophylactic vaccine using cultures
from experimentally infected rats which had given a strongly
positive Weil-Felix reaction. One strain was isolated from a
rat inoculated with blood from a tropical typhus patient, the
other two were isolated from two rats inoculated with passage
virus of different origin. Three hundred labourers in an
endemic area received two inoculations at a week's interval
of one hundred million, and four hundred million organisms
respectively, seventy received one inoculation only, and three
hundred acted as controls,

In studying the epidemiology of the disease lice

(P.corporis) brought from Europe were fed on tropical typhus

patients. Smears of the lice were made, and on examination
Rickettsia-like micro-organisms of two forms, coccal, and
bacillary were revealed, but in a low percentage and in amall
numbers only. Nevertheless the inoculation of an emulsion

of these lice intra-peritoneally into guinea-pigs, though
resulting in no febrile reaction, produced cacchexia, and
characteristic changes in the tunica vaginalis, while the brain
lesions found on post-mortem examination corresponded to those .

of typhus exanthematicus.
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The serum of a rat inoculated with an emulsion
of lice which had fed upon a tropical typhus patient gave a
Weil-Felix reaction, "K" form, to a titre of 1 and a
125,
culture isolated from this rat was agglutinable by X 19 immune

serum to a titre of 1l .
800

In later experiments many lice died during the
second week of feeding, and smears of these showed masses of
cocco~bacilli, so numerous as to resemble the appearance of
culture. These could be likened morphologically to the
organisms found in smears from the tunica vaginalis of infected
guinea-pigs and rats.

The various morphological types of cuitures were
inoculated intc lice. The fusi-form type were avirulent and did
not multiply extensively. The cooccal forms produced a heavy
infection, and smears gave the appearance associated with

Rickettsiase.

Lice were further inoculated with typical Proteus
strains isolated from patients urine. A very heavy infection
resulted, and the original bacillory proteus like culture
appeared to have become transformed into bi-polar staining
organisms, scarcely distinguishable from those found in lice

which had fed on human patients, or had been inoculated with the

Rickettsia-like cultures.

As these results were obtained under artificial
laboratory conditions he did not consider it justifiable to
draw conclusions there-from, as regards the transmission in

nature or tropical typhus by the human louse.

In one case examination of smears of the gut of
head lice from a tropical typhus patient revealed nymerous

Rickettsia-like bodies. A natural infection of the lice



could be inferred, but it is not likely that they function as
carriers to any appreciable extent since their migratory habits
are strictly limited.

In view of the possible role played by mites or
ticks in the transmission of the disease, and the fact that
the wild rat of Malaya harbours great numbers of larval
Trombidiid mites similar to those transmitting tsutsugamushi
disease, systematic examinations of rats caught in the endemic
area were carried out.

Out of eighty rats so examined, six were found to
have scrotal swelling with haemorrhagic exudate, and injection
of the tunica vaginalis. Smears from this tissue revealed
micro-organisms, morphologically closely resembling those found
in experimentally infected guinea pigs. In two rats the
number of micro-organisms was so enormous as to give the
appearance of a pure culture. The sera of these two rats

agglutinated Proteus X 19 in dilutions up to 1 and

1 respectively.
1000 12
Further during the same year, 1930, Gater carried
out an examination of labourers on their return from work in
the endemic area, and found a considerable number harbouring

T.akumushi. This larval mite is the carrier of tsutsugamushi

disease in Japan, but had rarely been found on the rat in
Malaya. In view of the fact that there might be some other
natural host for this mite, various wild animals were trapped
in the neighbouring jungle. Examinations of these revealed

the fact that T.deliensis is widely distributed, on squirrels,

rats, "musang" and "plandok." This mite had already been
strongly suspected of being the vector of tsutsugamushi disease

in Malaya, and had been incriminated, in the apparently similar
16

pseudo typhoid fever of Sumatra investigated by Walch in 1922.§
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In 1931 further observations were made on

tropical typhus, particularly the "K" form. It was noted
that the endemic areas of the disease were spreading, and
areag ' hitherto immune were now producing their quota of cases.
This appeared to be coincident with a new form of cultivation
adopted on rubber estates, whereby instead of "clean weeding"
between the tree, leguminous cover crops were allowed to grow
up to a depth of several inches, thus providing cover for rats
and other rodents., The possibility of squirrels acting as
reservoirs also attracted attention.

The disease still continued to be prevalent on
oil palm estates in particular, and these were in every case
found to be heavily infested with rats. Plentyful food
supplies in the form of oil palm fruits attracting them in great
numbers.

The results of the prophylactic vaccination
carried out during 1930 were found to be disappointing. Out
4of 48 ocases occurring since vaccination, 19 had been vaccinated,
while 14 belonged to the unvaccinated control group. The
death rate in each group was found to be the same, so that it
could be concluded that any consequent immunity conferred was
evanescent, and although the number of cases was small, the
effect of vaccination on the case mortality rate was negligible.

Lewthwaite17 using three guinea-pigs fed on a
vitamin deficient diet, produced febrile reaction five to twelve
days after inoculation with emulsions of brain, spleen and
testicular washings from rats trapped in endemic tropical typhus
areas, He was able to maintein passage strains for several
generations, at the time of his report one having reached to the

twelfth, In one hundred male guinea-pigsiinoculated in the



13.

course of these passages, 70% showed marked swelling, redness
and oedema of the scrotum closely associated with febrile
reaction. Testicular washings weré found to be particularly
virulent.

On reverting to guinea-pigs fed on ordinary diet,
and using the same passage virus, the febrile reaction was more
irregular, and in only a small proportion did scrotal swelling
oceur.,

Post-mortem findings were in accordance with

11, 12 13 14
those reported by Anigstein, "Mooser ' Maxcy and
Pinkerton15 ".

The typhus-like nature of the disease was further
borne out by the effects of inoculation of passage virus from
two guinea-pig strains, into thirty rabbits intrs-peritoneally.
In twelve cases agglutination titres ("0" type) varying from

1 to 1 were given'using both "K" and "W" strains of

125 825
Proteus X 19. In the case of one RBuinea<pig strain the

signifieant agglutination was of the "K" type only. In the
other guinea~-pig strain, while four rabbits reacted with the
"§" strains, in the case of a further two rabbits each
inoculated at the same time with the same passage virus,
agglutination was in one instance of the "K" strain, and in
the other of the "W" strain. Reference has already been made
to a similar occurrence observed by Anigstein in rats.

During the year under review (1931) further
work hes been done in connection with the Weil—Felix reaction.
Experiments were carried out with a non-motile, non=-spreading
"0 x K" strain forwarded to the Institute by Dr. Felix and
as a result of these, it was introduced into the routine tests.
The relative sensitivity of living and alcoholised emulsions

was compared and the statement of Felix that cases of
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tropical typhus may be missed by the non-inclusion of living
emulsiéns, was confirmed.

A certain number of cases were reported in which
the diagnosis of tropical typhus could be definitely excluded,
but in which agglutination took place with living emulsions
all of which were with one exception "K" or "0 x K" strains. The
maximum titre was _I  while the majority were below _I . In

220 150
contrast to these, five cases were instanced where the diagnosis
was undoubtedly one of tropical typhus on clinical grounds, but
wherein the Weil-Felix reaction gave negative or low results.

Of six cases of tsutsugamushi disease investigated,

four gave definitely positive Weil-Pelix reactions with the

"K* form of Proteus X.19. one to a titre of over 2_;_4
another to a titre of _ I . Of the negative caseg?oone
died before a further :222 could be performed, the titre of
agglutination being _%_ »K"* strain at the tenth day of the

8
illness, whilst in the other case no serum could be obtained

after the eleventh day.

These findings taken in conjunction with those
of Nevin12 who had reported in 1930, the presence of positive
weil-Felix reactions with the "K" strain in two cases of
tsutsugamushi disease to titres of _1I and I respectively,

1000 500 6
would appear to modify the view advanced by Fletcher, and
again by Lewthwaite,g that the Weil-Felix reaction can be relied
upon in the differential diagnosis between tsutsugamushi disease
and the "K" form of .tropical typhus.
The foregoing 1s a brief resume of the work
carried out on tropical typhus as it occurs in the Federated

Malay Stetes so far as it appears in published accounts. several

of the points touched upon will be dealt with more fully at a

later stage.
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Iuch of the work reviewed has been confined
to the laboratory, and apart from the earlier account by
Fletcher, and the more recent contribution by Lewthwaite,
very little appeérs to have been published concerning the
symptomatology and c¢linical course of the disease.

An account will follow of a series of cases
of the "K" form, or scrub typhus as it occurred on a group
of rubber and o0il palm estates in the State of Selanger,
Federated Malay States, during a period of approximately
two years.

In Part I it is proposed to deal with the
clinical features of this series. Part II will be devoted
to a consideration of the Etiology and Epidemiology of the
disease. In Part III the relationship of tropical typhus
of the scrub or "K" form, to other typhus-like fevers

occurring in Malaya and elsewhere, will be discussed.
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PART I.

The tropical typhus of Malaya has been described by

Fletcher6 as "an acute, specific fever which begins rather
suddenly with headacheand vomiting, terminates by crisis or
rapid lysis on about the fourteenth day. It is clinically
indistinguishable from mild typhus féver and is characterised
by a typhus like rash which appears on about the fifth day of
the disease.".

This clinical account is based upon observations made
upon forty seven cases of tropical typhus, admitted to the
group hospital serving a number of rubber and oil palm estates,
situated in the coastal district of Selangor, between the
months of April 1931 and April 1933.

The forty seven patients were all Tamils, a race of
Southern Indians brought over to I!jalaya in large numbers,and
employed as labourers, chiefly in the rubber plantations in
the country. The labour force throughout the whole group of
estates whose needs the hospital serves belongs to this race,
but with two exoeptions all the cases here reviewed were
admitted from one or other of two estates only. This is a
point of considerable epidemiological importance and will be
referred to in more detail in Part II.

Consideration of age and sex incidence will also be
deferred to the section dealing with epidemiology. suffice
it to say that age varied from fifteen years to fifty two
years while females predominated.

Appendix "A" I has been drawn up for ease of feference
and shows the most prominent signs and symptoms, and the
frequency of their occurrente in tha various cases. An
analysis of these signs and symptoms has been made, and is
given below. Subsequently a more detailed account of

individual cases will be shown in Appendix A II,
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Incubation Period., This has not becn determined, and in the

absence of a definitely established vector is likely to remain
unknown. In the present series of cases, it was frequently
found to be a matter of considerable difficulty to eliclt a

clear history of the onset, since the intelligence of the

average Tamil labourer is of a low grade, and he is generally
rather vague with regard to dates. The possibllity thefefore
of obtaining any information with regard to the mode and date
of infection may be dismissed as being remote in the extreme.
Lewthwaite (1930)9 instances a case of a European who
developed the disease eleven days after a tour in the jungle,
so that in this case the incubation period was not less than
eleven days. Another European developed the urban type four-
teen days after returning from a sea voyage. The incubation
period in this instance therefore being certainly not more than
fourteen days. Fletcher 1925% recorded a case of a patient
suffering from the rural type, who had slept in a camp for one
night only, three weeks before the onset, and the probability
is that he became infected on that occasion,
From.these facts ths'incubation perlod would appear to
be in the vicinity of eleven to twenty one days. The incuba=- _
tion périod of tsutsugamushl dlsease 1is stated by Fletcher (192'7)é
to be five to twenty oné days, and it 1s possible that tropical .
typhus has very similar limits, |

Mode of Onset. In thirty four of the cases (83%), the onset

was abrupt, The most frequent history was of headache, often
intense, and fever generally preceded by a rigor, In about
half the cases billous vomiting occurred at, or soon after the
onset., Almost every case complained of "pains all over the
body." Less frequently there was giddiness, 1In a feﬁ. b
instances pains in the jbints were present, Three cases apbeared %

to have had prodromal ;ymptoms, in one headache and malaise for
two days, in another headache and aching of limbs fof four
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days, in a third headache and aching orI body for one day
followed in each case by a rigor and the abrupt onset of fever.

It is possible that in the second of these cases (Case No, 32)

there was some degree of fever at an earlier date than stated !

by the patient, who was of rather low intelligence. In four further
cases the onset was stated to be gradual, while in two no
very definite history could be obtained.

Initial lesion. In view of the possibility of tsutsugamushi

disease occurring in this district, each case was carefully
examined for the typical ulcer of that disease. Frequently
scars and sbrasions were found on the feet and legs of the
patients who work barefooted and barelegged, but nothing of
a suspicious nature was observed at any time, nor could the
moderate degree of glandular enlargement present in a pro-
portion of cases, be mistaken for the definitely inflamed

and tender bubo of tsutsugamushi,

Fever, This varled considerably, even in the uncomplicated

cases and comparatively few corresponded to the characteristic
curve described by Lewthwalte. Of thirty seven uncémplicated
cases only nine could be described as conforming in any degree

to his description., In these cases the temperature was

moderately ralsed for the first few days, during the later

half of the first week it became more elevated, being in the
vicinity of 103°F, By the end of the first week or the

beginning of the second it had attained the fastigium, ranging
between 104°F and 105°F occasionally, even higher. It remained
elevated for a further four or five days, until about the twelfth
or thirteenth day, when it fell by quick lysls, or occasionally

by crisis, to reach the vicinity of normal by the thirteenth or é
fourteenth day. Frequently a terminal rise of a degree or two |
degrees occurred on the following day, repeated again for a

further day in a proportion of cases before defervescence was

finally completed, Wide variations from this typical picture
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were observed. In only 4j: of cases could the fever be described
as continuous. In 49 it was moderately remittent, while in

26% there were marked remissions, In a further 21y the fever |
was markedly remittent and intermittent, intermissions occurring i
occasionally during the first week, and more often towards the |
end of the sscond,

One case (No. 7) shewed an altogether atypieal temperature
curve, The patient was admitted on the fifth day of the
1

disease, During the first three days in hospital the temperatureé
was only slightlwy elevated, and in the mornings of the eighth ?
and ninth days actually reached normal. In the afternodn of the
ninth day however the temperature shot up to 103°, and climbed
steadily to reach 105,89 by the twelfth day. At the end of

the second week bronchitis set in and defervescence was not
completed untll the twentysecond day.

In a proportion of patients the temperature remained at
'a low level throughout, never exceeding 102° or 103° during
their stay in hospital., The majority of these cases were
mild but that this is not consistently the rule 1s proved by
case No. 4, wherein the temperature rarely exceeded 103° during
the whole course of the illmess, but in which broncho-pneumonia
supervened with a fatal termination.

The duration of the fever also varied even in uncomplicated
cases within fairly wide limits. The shortest period appeared
to be nine or ten days, but in four at least out of six cases
whose fever terminated within this period, some doubt may be
cast upon the actual date of onset,

O0f thirty seven uncomplicated cases the maximum period
of high temperature was seventeen days in three cases, Of the
remainder in fourteen cases (38%), the duration was fourteen
or fifteen days, while in twenty five (68%), it lay between
thirteen and sixteen days.

The fall of the temperature was by crisis in four cases

(11%), by rapid lysis in twenty four (65%), and by lysis in
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nine (24%). In the four fatal cases, and the six complicated
cases of the series the character and duratlion of the fever
were altered, the change usually being discernible from about
the middle of the second week, Case No, 4 died on the thirty
first day, the temperature during the third week being markedly
intermittent, and occasionally subnormal. Case No. 19 died on
the twentieth day, and again the temperature of this patient
shewed marked intermissioms during the last four days. Case
No. 42 died on the twelfth day, the temperature shewing marked
remissions after reaching 106° on the 7th day. Case No, 44 died
on the 10th day the temperature suddenly dropping to normal on
the morning of that day from 104°, only to rise again to 105°
immediately prior to death,

In the other six complicated cases, the duration was twenty
one, twenty two, twenty three, twenty four, and two of thirty
days respectively. In all the temperature showed marked
irregularity in the later stages, conslistent with the broncho-
pneumonia or bronchitis with which it was assoclated,

Rash. A rash was observed in thirty two cases, or 79% of the
whole series, In the majority it was 111l defined, and in the dark
skinned Tamil its characteristics could only be discermed with
considerable difficulty,

Typically it consisted of dusky macules and papules,
frequently irregular both in shape and size, varying from
approximately two to five millimetres in diameter, though
exceptionally, particularly on the face, larger elements were
perceived, The papules were only slightly raised, and somewhat
flattened., In some cases the rash was of a rather morbilliform
character, but ias never profuse and had no suggesﬁion of the
crescentic arrangement assoclated with measles, Occasionally
on looking closely into the skin a fine subcuticular mottling
could be discerned. In suspected cases where the sub Ject was

more than usually dark skinned, a hitherto unobserved rash could
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sometimes be detected by looking along, rather than into the
skin, more particularly when viewed with the light falling
obliquely upon the surface, and reflected therefrom to the eye
of the observer. The rash faded on pressure, in one case only
widely scattered petechiame were observed (Case 37) which
persisted for some considerable time, In a further case

(No., 46) irregular purpuric macules were present, most readily
observed on the chést where the patient had large areas of
leucoderma.

The eruption was most frequently seen on the trunk, and
was generally first recognised over the scapular region, It
is very possible that this was due to the greater ease with
which one could pick up the papular elements on the
comparatively stretched skin of this area, when viewed by
reflected light. In all but four of the cases with rash,
it was detected early on the upper part of the chest. In
twenty seven of the cases it appeared over the lumbar region
sodn after 1ts initial appearance, and at about the same time
it was observed on the abdomen in twenty six of the cases,
The face was affected in a variable degree in twenty three
cases, particularly over the malar promihences, and the fore=
head. In this situation the eruption tended to be of a more
blotehy and irregular character. It was less frequently
observed on the limbs. In eleven cases it appearsed on the
thighs two or three days after the initial appearance; in
five cases 1t was falntly seen on the backs of the legs over
the gastrocnemius muscles, while in three cases only it was
observed faintly on the arms, chiefly inkthe vicinity of the
shoulders, In no case wag_ﬁhe rash perceived on the soles of the
feet or the palms of the hands, Of the sixteen cases in which |
the initial éppearanoe of the rash was first seen in hospital,
in one 1t appeared on the fourth day, in four on the fifth, in
three on the sixth, in five on the seventh, in three on the




eighth and in one on the ninth day. The late appearance 1n the
last four cases may quite easily be due to faulty observation,
Of the twenty cases admitted with rash already present, from

a consideration of the date of onset, it must have appeared by
the third day at the latest in two cases, by the fourth day in
one case, by the fifth day in two cases, by the sixth day in
eight cases, by the seventh day in six, and by the eighth day
in one. The rash then most commonly appeared about the sixth
day of the i1illness, The fifth day has been described as the
usual day of appearance by both Fletcher and Lewthwaite and

since some of their observations were made on Europeans, and

comparatively light skinned Sikhs, theirs is probably a more
accurate description.

The rash generally appeared quickly, and was fully developed
in two or three days. Fading began about the third or fourth
day after its initial appearance, and the average duration
appeared to be between six and seven days. The rash disappeared
on the eleventh to thirteenth day of the disease in twenty‘seven
cases out of thirty seven cases in which a rash was observed (73%)
In one case (No. 37) faint staining persisted until the
twentieth day. In a few instances the rash after commencing
to fade showed a tendency to reappear with its original intensity
before disappearing ultimately.
Headache. This was a prominent symptom in all but three of the
cases (94%)., It was generally present at the onset, and was
often severe throughout the first week. It persisted in the

ma jority of cases until the commencement of defervescence.

Giddiness. Some degree of glddiness occurred in twenty eight
cases (60%), It was gensrally most marked at the height of

the fever. In cases with frequent cough, high temperature,

headache and deafness, 1t was, on occasion, a distressing

feature. It occurred at the onset in a proportion of cases,
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Mental Signs, Definite mental disturbance was present in

thirty one cases (66%). In the majority of cases it manifested
itself as a definite dulling of the intellect. It tended to
appear towards the end of the first week. The patient became
apathetic and drowsy and appeared to lose all interest in his
condition and neighbours. Questions were answered more or less
intelligently, but cerebration appeared to be slow, and it
became increasingly difficult to retain his attention. When
this was associated with deafness as it occasionally was,
communication with the patient became practically impossible.
In a proportion of cases this condition passed almost
imperceptibly into one of quiet delirium, more marked as a
rule at night, It was of a low muttering type, and 1t was
possible to recall the patient in certain instances, to a sense
of his surroundings., Other cases agaln, developed a more noisy
type of delirium; they became increasingly restless, talking
and shouting, and attempting to get up out of bed. One patient
indeed evaded the attendant, left the ward, and was found
wandering aimlessly in the hospital compound. Altogether
delirium of greater or less degree occurred in fifteen patients
(32%), generally sometime during the second week,

Insomnia was a troublesome feature in 34% of the cases
and in 19% a peculiarly irritable frame of mind developed,
The patient became difficult to manage; he was querulous and
fretful, and appeared to resent the attentions of the staff.
His sole desire apparently was to be left alone. In two
patients an exaggerated anxiety as to their welfare and progress
manifested itself, and their facial expression was apprehensive
and fearful, rather an unusual feature in the Tamil.
Knee jerks.- were normal in 70% of cases, They were exaggerated
in one case, and absgnt in another. 1In the remaining 25.5%

they were diminished,




Deafness., Present in thirty-five cases (76%) (excluding

one case of congenital deafness) at one time or another,

but most commonly in the second week, it exhibited remarkable
variations and remissions, Thus a patient might be unaffected
during the first week, rapidly develop almost total deafness
for a day or two at the beginning of the secohd, regain normal
hearing for a further day or two, only to relapse with partial
deafness during the last few days of fever, recovering finally
at the end of defervescence. Deafness was severe in 17% of
cases, moderately severe 1n 24% and slight, and frequently
evanescent in 35%.

Pain., This was present in practically every case at the

onset (94%). In the great majority of cases this was
described as being "all over the body". Severe backache was
present in 13% of cases and in 15% there was a complaint of
pain and stiffness at the back of the neck, Pain in the
Joints, usually knees and ankles, occasionally shoulders and
wrists, were complained of in 20% of cases. Pain in the

chest was present in 45% of cases, and was no doubt associated
with the pulomnary congestion so frequently present,

A peculiar feature occwrring in 62% of cases was tender=
ness on deep pressure of the calf muscles, This was severe
in 28%, moderate in 23%, and slight, snd only on deep pressure
in 11%, It was generally bilateral, but occasionally occurred
in one leg only, or first in one leg and then in the other,

It was most commonly encountered towards the end of the first
week, and generally passed off before defervescence was Camplete.
Eve S1gnS. In thirty thnee cases (70%), & suffusion of the
conjunctivae was observed. ¥ was rarely markeda and the

degree of injection was never extreme excepting in case No. 46.
There was little or no increase in secretion, but this mild
suffusion frequently proved a valuable aid in clinching the

dlagnosis in early cases. It was almost always accompanied
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by a varying degree of photophobla. In one case (No, 13)
dimness of vision was complained of from the twelfth to the
sixteenth day. In another case (No.,17), severe palns in
both eyes, increased by movement was complained of from the
tenth to the sixteenth days.

Cough. In 81% of cases cough was present. As a rule it
was short and dry,and particularly troublesome at night.

It was rarely distressing except in the complicated cases,
In one fatal case (No.4) frequent paroxysms occasioned great
discomfort and prostration during the later part of the 1ll=-
ness,

Respiration. A notable feature was the acceleration of

respiration, even in cases in which no lung signs could be
discovered throughout. Thus in twenty such cases the res-
piration raike ranged between twenty and forty during the

perlod of high temperature, and in five it occasionally
became as frequent as fifty or even sixty.

Lung signs. These were present in twenty eight cases (60%).
They were rarely sufficient to account for the increase in
respiratlon rate, consisting for the moét part of occasional
scattered ronchl and moist rales, or fine crepitations, most
frequently basal. They were in evidence generally during the
second week. In seven cases (15%) broncho-pneumonia developed
towards the end of the second week and in a further three
cases (6%),'bronchitis supervened about the same time.,

Pulse. The most notable feabure was a slowness relative to
the degree of temperature. This occurred in thirty one cases
(667), and was well marked im twelve. Even in the cases with
lung complications it was observed that the pulse rate was
relatlively slow until just about the period when defervescence
would normally have taken place. The quickening of the pulse
rate relative to the temperature immediately aroused the

suspicion that complications had taken place. In four cases
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only was the pulse rate rapid throughout. In the remaining
cases the pulse-temperature ratio was normal.

The tension tended to be rather low towards the end of
the first week, in some instances becoming definitely dicrotic.
In cases with broncho-pneumonia irregularity was observed at
times, becoming marked towards the end in the four which ter-
minated fatally.

Cardiac signs. In the uncomplicated cases there was little

to r emark. Occasionally during the second week, there was
prolongation and muffling of the first sound. In the four
cases which ended fatally, shortly before death indications

of impending cardiac failure declared themselves, and signs

of myocarditis with some degree of dilatation were observed.
Irregularity, and occasional extra=systoles w ere present in
several of the remaining severe cases.

Tongue. In the majority of cases (95%) the tongue was coated
with a moist, brownish white fur, In the later stages in
case 4, the tongue became dry and brown, sordes formed about
the teeth and gums, the lips were dry and cracked, and there
was severe thirst, |

Vomiting. This was a feature in twenty cases (43%)., It

was most often present at the onset, was rarely troublesome,
and generally bilious in character. On two occasions during
the second week, in Case 21, an attack of bilious vomiting

was followed by slight haematemesis.

Diarrhoea. This occurred in twenty one cases (45%) generally
during the second week. It was usually moderate and rarely
troublesome, In one fatal case (No, 19) it was severe and
persistent for sometime before death,

Tympanites. This was present in seven cases (15%)., It occurred
generally 1n the second week at the height of the fever, and
was accompanied in one or two cases by diffuse pain, It

Yielded readily to treatment as a rule.
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Lymphatic glands. Enlargement of lymphatic glands was observed

in thirty cases (64%). In five cases both inguinal and
axillary glands were affected; in the remainder the inguinal
glands only. In about half of the latter the affection was
unilateral, In a few instances there was a definite complaint
of pain, but in the majority there was a varylng degree of
tenderness only, usually slight. In no case did the degree
of glandular enlargement approach that associated with
tsutsugamushi disease, and bubo formation was never encountered.
Spleen. In twelve cases (26%) the spleen was palpable, Of
these seven gave a history of one or more previous attacks of
malarla, while one actually was suffering from malaria on
admission, In view of these findings, splenic enlargement,

to a degree at least which renders 1t palpable below the costal
margin, cannot be considered as a notable feature of thils
disease, The high percentage with splenic enlargement reported
by Lewthwalte (88%), can almost certainly be attributed to
antecedent malaria, High spleen rates are at times encountered
even in carefully supervised'European estates in Malaya, while
in the less well controlled areas, rates of 50% or over may
prevall throughout the general population,

Urine. Albumen was present in twenty one cases (45%), 1In

all but two of these it was never more than a trace. In one
fatal case (No. 4), albumen was present as a heavy deposit.

It was associated with oedema of the feet and legs and puffiness
of the face, all of which were present on admission, and
persistent until death, The other case (No. 5) developed a
moderate albuminuria in the middle of the third week, with
oedema of feet and legs. Thls all cleared up before discharge
on the thirty fifth day.

Oedema. In addition to the foregoing, oedema of feet and legs
appeared in four other cases, They were all anaemic (Haemo-
globin rates of 55%, 45% and two of 25% respectively) and both
the latter cases were suffering from ankylostomiasis,
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Sore Throat. This was not a prominent symptom. In five

cases (ll%), there was a moderate degree of pharyngeal congestion
with a certain amount of assoclated catarrh of the naso-pharynx,
and a complaint of sore throat,

Degree of Toxaemia., In twelve cases (26%), this could be

described as severe, and was generally well marked by the
beginning of the second week. In one of these indeed (case No, 42]
it was plague-like., In thirty three cases (70%), it was
moderately severe. In the great majority of cases 1its dis-
appearance was coincident with defervescence. In two cases it
was slight throughout,

Well-Felix Reaction. In every case blood serum was sent to

the Institute for Medical Research, Kuala Lumpur for the Weil-
Felix and wWidal reactions. Owing to distance, and consequent
difficulties in transport, it was not practicable to have these
tests carried out as a routine measure more than once for each
case, with the exception of a few in which the initial result
was suggestive but not diagnostic. For this reaaon the blood
was not generally taken until after the tenth day of disease,
to ensure so far as possible a conclusive result, In view of
this restriction it was impossible to study}the agglutination
curve in individual cases.

In thirty nine cases agglutination was obtained in
dilutions of 1/200 or higher, thus conforming to the standard
laid down by Fletcher® as establishing a positive diagnosis
on serological grounds., In four of the remaining cases
agglutination was obtained in a titre of 1/125, which in the
later techniques adopted by the Institute is given by
Lewthwaite? as a diagnostic titre in the presence of definite
clinical signs, Of the four cases still remaining, one, No, 8,
agglutinated in a titre of between 1/35 and 1/110 on the fifty
third day after the onset, when the patient had actually been

discharged. An unfortunate series of accidents, (tubes broken

in transport, contaminated sera and lysed specimens), had
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rendered it impossible to carry out the test at an earlier
date. Clinically however this case was extremely typical,
developed broncho=pneumonia as a complication, and was al=-

most certainly tropical typhus. Case No., 5 with a Well Felix
reaction of 1/85 on the eighteenth day, and a negative reaction
on the 30th day, conformed so closely to the clinlcal plcture in
every respect, with regard to symptoms, temperature curve,
appearance of rash, and the development of bronchlitis as a
complication, that it has been retained in the series, Similar
cases occurring elsewhere had been reported on, by the
Institute for Medical Research.l” So far as the fatal

case No., 42 was concerned the first serum taken was found to

be contaminated and death supervened before a second specimen
could be obtained. A further fatal case (No. 44) succumbed

on the 10th day before a blood specimen had been withdrawn.
Both these cases, however were almost certainly tropical
typhus.

Widal Reaction. In twenty five cases this was negative, while

in a further thirteen it was of low titre, In cases 42 and 44
no test was carried out, Of the remaining seven cases, in

No, 20 the patient had had previous T.A.B. inoculations in
India., Cases 21, 22 and 30 were suspected of being enteric
carriers, Cultures of faeces and urine in each of these cases
were negative. In view of the high titre of the Weil-Felix
reaction in cases 3, 11, and 23, and the definite clinical
picture, the accompanying high titre for Typhosus "H"
agglutinins is most probably a heberologous reaction similar
to that described by Wilson (1927)7, and Shattuck (1922)20,

in typhus exanthematicus. This i1s further borne out by the
Typhosusv"o" reduced titre reading, which in the few instances

it was present invariably was higher in the first test than

in the second; even in cases where the titre for "H" agglutinins k

was higher in the second than in the first, Cases No. 21, and 22;

are good examples of this, 3
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Blood #“xamination. The routine examination of blood revealed

the presence of malarial parasites in five cases, Viz.No.23,
28, 37, 40, and 46. In the first of these benign tertian
parasites were found, in the remainder sub-tertian. The three
first cases received sinton's modified alkaline quinine and
Plasnoquin treatment for the f{rst seven days in hospital,
while the fourth and fifth cases received Atebrin and Plas-
noquin for the first five days. There 1is no doubt that in
these four cases the high range, ¢nd remittent or intermittent
character of the temperature duriug the first two or three
days in hospital was influenced to & great extent by the
presence of melaria. In the case of No.40, at least it is
quite possible that the actual onset of tropical typhus

was masked by the pre-existing malaria,

It was not possible to carry out blood counts in every
case. In all but one of those exaniced leucocytes were
found to be within normal limits, the lowest count being
5,000 and the highest 10,000 per cubic m.m. In certain of
these cases a slight increase in lymphocyctes was present.
The exceptional case was No.1l9, in which broncho-pneumonisa
supervened. A leucocyter count ocarried out dn the seven-
teenth day showed = total leucécytes 15,000 with a slight
increase both relative and absolute of polymorphoneuclears.
It may be taken that nothing of any significance is revealed
by a blood count. |

Complications. These occurred in ten cases of the series

(219)) 1In seven cases broncho-pneumonia devéloped about the
middle or towards thé%énd‘of the second week. 1In three cases,
an acute hronchitis sﬁpérvaned about the same time. The
febrile period was prolonged, and all the cases were for a

time critically 111.. Four cases of broncho~pneumonia had

a fatal termimation.
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One case No. 17, in addition to broncho=pneumonia, also
developed parotitls, the right parotid gland becoming swollen
and tender on the twentieth day of 1llness, Suppuration did
not take place and it subsided by the twenty sixth day. It
was accompanied by paln in the right ear but examination of
the external meatus and tympanic membrane revealed nothing
abnormal and there was no dlscharge., The pain coincided
exactly with the period of parotid involvement, and was ascribed
to that cause, The patient was discharged thirty nine days
after the onset of the 1llness, Two months later however,
she was re-admitted with right-sided mastoiditis, which was
relieved by operation. There seems to be a distinct
possibility that this might well be a remote sequel of the
original disease. This case was also remarkable for the

n

intense pain on eye movements already mentioned under “eye

signs",
9

Thrombosis,.= of the saphenous veins mentioned by Lewthwalte
was not encountered in this series, However in 1929 it was
observed in a European patient suffering from the "K" form
of troplcal typhus, who was admitted to the Government
Hospital, Seremban, Federated Malay States, on the second day
of disease, It appeared at the beginning of the third week of
1llness, the internal saphenous veins of both sides being
affected., It was never severe and had commenced to subside
before the patient's death on the seventeenth day. Tympanites
was a distressing feature in this patient. Daily retention
alternating with nocturnal imsontinence of urine appeared in
the second week. Insomnia and mental torpor with occasional
quiet delirium were marked and broncho-pneumonia supervening
about the middle of the second week finally brought about a
fatal 1ssue.

Clinical Course. During the flrst few days of the disease

the patient, as a general rule, cannot be considered to be
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very seriously 11l., Apart from the sudden onset, the fre=-
quent headache, occasional vomiting perhaps, the presence of
a short dry cough, mild suffusion of the conjunctivae, and
slight‘enlargement of the lymphatic glands, all of which may
not be present in every case, there 1s little to note.

Towards the end of the first week, however, more
definite symptoms manifest themselves, There may be calf
tenderness, possibly pain in the back or neck, while an in-
distinct rash can often be discerned, usually with difflculty
in the case of the dark skinned Tamil, scattered sparsely over
the scapular region, or indistinctly on the cheeks and foree=
head.

Soon after the appearance of this eruption the signs
and symptoms become progressively more urgent, and by the
beginning of the second week the patient has embarked upon
the most critical period of the disease, Temperature is
high, ranging between 103° and 105°; stupor and apathy may
be strongly 1n evidence; deafness is frequently a prominent
feature; prostration of greater or less degree 1s commonly
present, while giddiness may be an added embarrassment to
the patiemt. Respirations, rather hurried from the onset tend
to become still further accelerated; cough may be frequent
and troublesome, and scattered rhonchi and moist rales can
often be detected at both bases. Moderate diarrhoea and
tympanites may contribute still further to the patient's
distress, With the continuance of the fever mental signs
become. more pronounced, insomnlia and irritability, or perhaps
delirium of a muttering, or at times a violent type are mani=-
fest; the pulse relatively slow for the degree of the tempera-
ture, 1s of low tension, or definitely dicrotic, and grave
doubt concerning the ultimate issue must often arise. Towards
the end of the second week, however, a change takes place,

oftem with dramatlc suddenness. The temperature falls,
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occasionally by crisis, more frequently by rapid lysis, and
coincident with this decline of fever the»urgency of the
symptoms abates with remarkable rapidity. The mental cone=
dition improves, pulmonary congestion clears, appetite returns,
refreshing sleep is obtained, and in a further week the

patient is generally fit to be discharged.

The foregoing constltutes the very characteristic
syndrome of the uncomplicated disease, In a proportion of
cases the disease runs a milder course throughout, prostra=-
tion is less extreme, mental signs are slight or absent, énd
defervescence is complete in ten or twelve days.

In still others toxaemla is an early and outstanding
feature, defervescence 1s delayed until the sixteenth or
seventeenth day, and some degree of mental dulness, prostra=-
tion and occasionally deafness, persist for a day or two
after the decline of fever, but even in these cases convalesw
cence once established, 1s usually rapid, With the onset
of serious lung involvement, towards the middle or end of
the second week however a much more serious view must be
taken of the probable outcome. | Temperature tends to become
markedly remittent or intermittent, and prostration may be
extreme., The continuance of marked delirium, the onset of
tremors and subsultus, incontlinence of urine and faeces,
and the appearance of signs of cardiac insufficiency are matters
for grave concern, Even in such cases, once the disaase has
run its course, convalescence 1s generally uneventful, though
delayed on occasion by a varying degree of asthenia.
Treatment. No attempt was made at isolation and the patients
were treated in the general ward., This procedure appeared
to be perfectly justified as there was no evidence that direct
infection could take place, and no subsequent case was ever
traced to contact with a hospital patient,

There was no specific treatment, but in vlew of the

frequency with which signs of coﬁgestion of the lung, with
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cough and pain in the chest were encountered, a stimulating
expectorant mixtuwre containing ammonium carbonate, vinum
ipecachuana, and strychnine was administercd from the onset.
In some cases with distressing, frequent, short dry cough,
with few or no lung signs, tincture camphor co. was added.
Aspirin, phenacetin and caffein powders were given for relief
of the severe headache. Insomnia, and delirium were controlled
with paraldehyde or chloral hydras.

In the second week with the onset of signs of cardiac
insufficlency, digitalis was frequently resorted to, and
in the cases with marked cardiac irregularity and low tension
pulse, camphor, strophanthin, and adrenalin injections were
given,

Diarrhoea was rarely sufficiently severe to require
special measures. Tympanites was generally relieved by an
injection of pitultrin on one or two occasions, the appli-
cation of turpentine stupes, and the administration of ture
rentine enemata.

Injections of "Omnadin® 2 c.c., daily were tried in
sswral patients, but it is doubtful if they had any effect
upon the course of the disease.

Cases with high fever, insomnia, restlessness and
headache, were often afforded considerable relief by tepid
sponglng., The impression galned was that more intensive
hydrotherapy would be beneficial; but in an estate hospital
of this type, with 1ldmibed facilities,}this was not practi-
cable,

The injection of convalescent serum would appear to
be a regional procedure., It was not attempted in this series
- apart from the last two cases, as it was first taken into
consideration only when the cases were occurring at rather wide
intervals of time, so that direct inoculation from
convalescent to patient would rarely have been practicable,

Moreover a considerable number of Tamils are anaemic to a
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greater or less degree, and it 1s doubtful whether the
withdrawal of any considsrable quantity of blood from

such subjects, convalescing from a severe illness would

be justifiable or not. It is always advisable to have a
preliminary Wasserman Reaction carried out before transferring
serum from one patient to another, and more particularly

so where the Asiatic 1s concerned. The lack of a suitable
laboratory ﬁherein this might be effected, with facilities
for the sterilising and preserving of sera was anadditlonal
handicap. The risk from a latent malaria infection is also
considerable,

Case No. 45 proved to be a young unmarried female of
15 years of age, with no signs of congenital disease, of
healthy appearance, and with no history of previous malaria,
Her blood s erum gave a positive Well Felix reaction to a
titre of 1/420 on the sixteenth day from the onset of the
disease.

Thirty days after the onset in this patient, a further
case (No,46) of suspected tropical typhus was admitted to
hospital, It was considered in view of the foregolng facts
that this was a favourable opportunity to utilise serum
obtained directly from the convalescent on the fresh case.

The patient, a male aged 28 years, had a moderately
severeattack. There was a blotchy, irregular, purpura-like
rash, well marked on ths upper part of the chest where he
had an extensive area of leucoderma, and he had an intense
injection of both conjunctivae, giving the appearance of an
actual subconjunctival haemorrhage, spreading in a flamew
shaped fashion from the ogter canthl of both eyes, Insomnia
was a prominent feature, and on the seventh and eighth days
of the disease, he developed a nolsy delirium, altermating
with a low muttering type. The signs and symptoms all seemed
to indicate that he would be critically 11l during the second

week,
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On the morning of the ninth day 10 c.c. of fresh
convalescent serum from case No, 45, made up with a 1 in 40
solution of phenol to form a .5% solution of phenol, was
injected deeply into the gluteal muscles, The effect appeared
to be encouraging. The temperature, which during the previous
afternoon had risen to 103°, was only slightly in excess of
100° on the afternoon following the injection. On the next
day it never exceeded 100° and on two subsequent days it was just
over 990, Thereafter it was normal, The febrile period lasted
altogether twelve days, but only for the first eight of these
could the temperature be described as high. At the same time
the patient's general condition improved considerably. No
further delirium occurred, headache and general muscular pain
became much less urgent, and the patlent slept well, Recovery
was rapid and uneventful. A second injection was iImpossible,
as the convalescent girl was removed by her parents, The
diagnosis of tropical typhus was confirmed serologically, a
blood specimen taken on the fifteenth day after the onset giving
a positive Well-Felix reaction to a titre of 1/560.

Case No. 47 was admitted twenty-two days after the onset
of the disease in the previous patient,. There was a history
of three days i1llness with abrupt onset, headache, and aching
of the body. A rash was present on admission. Deafness and
headache were severe. Insomnla was troublesome, and on the
fifth day slight delirium developed. This increased on the
sixth day, the patlent became noisy, truculent, and persisted
in attempting to leave the warde On the morning of the
seventh day 10.c.c. of convalescent serum obtained from
Case No.k46, prepared with phenal as on the previous occaslion,
wére injected intra-muscularly, The patient was delirious
again that evening, and the temperature was 102°, On the
following morning a further lO.c.c. were injected. In the
afternoon the temperature rose to 102.4°, but that evening
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the patient was rational, had less headache ancd deafness, and
obtained a good night's sleep. The next day the temperature
rose to only slightly over 1009, and on the following day, (the
tenth from the onset,) was never above 99°, Subsequently it
remained normal, The patient improved rapidly, and made an
uneventful recovery. The diagnosis was confirmed serologlcally
on the eleventh day, a positive Weild-Felix reaction beling
obtained to a titre of 14400,

It might Dbe legitimately contended that since the febrille
period was apparently only nine days in two cases, and ten days
in three cases, none of vwhich had received serum treatment,
little significance can be attached to the fact that in these
two cases the perlod of pyrexia was only twelve and ten days
respectively., However the five earlier cases had less urgent
signs and symptoms, and in none were mental signs apparent.
Experience seems to demonstrate that delirium occurring about
the end of the first week is an indication that the 1illness
will be severe, and that pyrexia will be present for at least
fourteen or fifteen days.

While then 1t is impossibie to be dogmatic on the slender
data provided by two cases, the results would seem to be
encouraging, and to invlite further Iinvestigation along the same
lines. Cautiously increased doses, and earlier administration
may yleld more positive results. In a larger hospital, treating
a greater number of cases, and with laboratory facilities easily
available, sera might well be collected from convalescents, when
the Well Felix reaction in each case was at the peak of the
agglutination curve, tested for the Wasserman reaction, pooled,
filtered, preserved, and spored ready for immediate use
should the occasion arise.

Convalescences In the great majority of uncomplicated cases
this was often remarkably rapid. Patients who only a week
or ten days previously had been gravely 111, stuporose, and
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profoundly toxaemic, were frequently found to be fit for
discharge. Numbers of these cases were diacharged from
hospital between the twentileth and thirtieth day after the
onsete. Of the uncomplicated cases only three had a lengthy
convalescence., In one of these (case 28) there was a moderate
degree of asthenla following defervescence, In this instance
however, a history was given of a conslderable amount of
malaria in the past, while on admission parasites were found in
the blood, and the haemoglobin rate was barely 55%.

Another case (No., 39) was in poor physical condition, gave

a history strongly suggestive of previous dysentery, and during

convalescence actually developed an attack of amoebic dysentery,
necessitating a twelve day course of emetin, The remaining

case (No, 40) was admitted with subtertian malaria and had a
haemoglobin rate of 25%. She was found to be suffering from
ankylostomiasis, and durling convealescence was given treatment

for this condition, and for the anaemia,

Mortality Rate. In this series of cases there were four

deaths, giving a case mortality of 8.,5%, This figure is somewhat
higher than that given by Fletcher (1929)6, 1In the series of

cases reported upon by Lewthwaite?

out of one hundred and sixty
four patients there were eleven deaths, giving a case mortality
rate of 6,7%, He 1s inclined to think that in one of the focal
areas described by him the virulence 1s increasing, the death
rates being in three successive years 4%, 11% and 14% respectively,
but he admits that the figures of incidence are rather low to
permit one to be dogmatic on this point,

It will be seen therefore that the death rate approximates
fairly closely to that of typhus exanthematicus in inter=~
epidenmic perilods, or even in the milder epidemics such as the
Russian epidemic of 1919-1922, when according to Maxcy8 the
death rate was between 5% amd 7%.

Wie .
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Of the four fatal cases, one was a male aged thirty eight
years, two were females aged twenty five years and the fourth
was a female aged twenty years., Since this disease almost
invarliably attacks workers, and since the Tamil labourer
generally returns to India before old age, it is difficult to
come to any conclusion as to the relative morbidity in
differing age groups, In Lewthwaite's series of cases, out
of twenty to twenty five patlents below the age of eighteen
there were two deaths, while out of ten to fifteen patients
over forty years, two died.

Morbid Anstomye. Post mortem examinations of the four fatal

cases were not obtalned,
Lewthwaite (1930)° however, carried out examinations

of seven fatal cases, and his findings are summarised below:-
Naked eye examination gave no one constant feature that

could be regarded as peculiar to tropical typhus.

Lungs. In all seven cases bi-lateral congestion and oedema
of the lungs wére found. These findings were marked in six
cases, In all small punctiform, subpleural haemorrhages were
present, and in two there were signs of broncho-pneumonia,
Trachea, Blood stained mucus covered the mucous membrane

in three cases,

Spleen. This was small in one case, enlarged in all the
others, Most of them had probably suffered from one or more
attacks of malaria. In four cases the spleen was diffluent,
as in an acute septic spleen. Subcapsular haemorrhages were
Present in one case,

Lymphatie Glands. Enlargement was insignificant in three,
considerable in two, and marked in two cases, The glands
principally affected were, those along the course of the 1lisc
arterles, the para-vertebral in the lumbar region, and the

mediastinal,
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Liver. In four subjects there was some enlargement, in three
fatty change, and in two punctiform haemorrhages on the
surface.

Kidney. Minute haemorrhages occurred on the surface of the
renal pelvis, in one case, Apart from occasional cloudy
swelling and congestion there was nothing note-worthy in the
others,

Testis. In one case only there was injection.

Intestinal Tract. No morbid changes were observed,

Heart. 1In one case minute haemorrhages were visible beneath
the epicardium, and on the papillary muscles 1in another,
Nothing else noteworthy was observed.

Brain. 1Injection of the surface vessels was noted in five
cases, a glazed appearance of the surface in two, and a marked
increase of cerebro-spinal fluid in two.

The most noteworthy histological changes which he
observed in sections of the cerebral cortex were:-

(1) A slight but definite perivascular infiltration of
the smaller pre-caplllaries of the brain, with mononeuclear
cells,

(2) The presence within the walls of these vessels of
minute diplococcal forms, usually within swollen endothelial
cells, but occasionally extra-cellularly. In many instances
they were arranged in clumps., With Giemsa they stailned dark
blue, though exceptionally there was a purplish tinge.

(3) The occurrence of comrse greenish-~blue pigment in
the walls of these vessels,

(4) The occurrence of diplococcal forms similar to those
noted in the walls of the 1hf11trated vessels, in the large
pyramidal cells of the cerebral cortex,

These findings correspomd very closely with those
described by Stevenson and Balfour 192119, in tissues from

cases of typhus exanthematicas examined by them,
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They stress the point that typhus is fundamentally a
systematic disease of the smaller arterioles and capillaries,
and that the vessel changes are not limited to the skin, but
occur in all viscera, The vessels of the brain and upper
spinal cord appear to be specially liable to affection, and
they have been described as a particularly striking and constant
feature, a single layer of monomeuclear. leucocytes entirely
surrounding the smaller brain vessels, The changes are vascular
and perivascular, with swollen endothelial cells, and the
presence of diplococcal forms, staining dark blue with Giemsa,
and often occurring in clumps in the so called typhus nodule,

This arteriolitis with resulting irritation, stenosis
and thrombosis can account for all the principal symptoms =
the nature of the rash, gangrené, and the profound nervous
manifestations.

That similar morbid changes take place in tropical
typhus, though probably to a lesser degree, would appear to
be the case on a consideration of Lewthwaite's findings., It
1s possible that the slownsss of the pulse, and the quickening
of the respiration rate in the absence of urgent lung signs,
which occurs in a large proportion of cases 13 a manifestation
of nervous 1rri£ation of central origin,

Prognosis. In the absence of complica£ions this would appesr
to be reasonable good., The mm jority of patients in the series
described were not of a particularly robust type, but never-
theless no uncomplicated case had a fatal termination.

The onset of acute bronchitis, or broncho-pneumonia
however, must be looked upon as of grave prognostic impart,

Of ten such céses four or 40% died. Profound nervous symptoms
and delirium with marked prostration and the'ooeurrence of
incontinence of urine and faeces, would also engender a very
gumarded prognosis. In patients with any marked degree of

cardiac insufficiency, or those suffering from chronic diseases
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of the chest, the ultimate issue must necessarily be in doubt
from the onset, and such cases can only be viewed with grave

concerne

Difrferential Diagnosis. The diseases in lMalaya which in their

’early stages may be confused with tropical typhus are four in
number - viz:- leasles, leptospirosis, the enteric group of
fevers, and tsutsugamushi disease,

Measles. Difficulty might arise in the early stages of both
diseases particularly in the type of patient under review,

who so often cannot give a wvary clear history of onset, and
frequently only presents himself for treatment when the disease
i1s well established., Thus a patient admitted on or about the
third day of either disease mlight quite easlily show very

similar symptoms, viz:- headache, conjunctival injectlon,

cough, and a moderate degree of temperature. The rash also
might appear on or about the same day of illness, and further
difficulty may arise in the case of a patient presenting himself
with a rash already developed, as in so many cases of this series
However on careful consideration of the varlous points, these
difficulties are more apparent than real, Thus the conjunctivae
suffusion of troplcal typhus 1s seldom so marked as the
conjunctivitis of measles, and while there may be some catarrh,
there 1s never the definite coryza of the former disease.

The rash of tropical typhus while at times of a somewhat
morbilliform character, 1s never so profuse, is much more
discrete, shows no tendency to coalesce, does not have the
crescentic appearance, is never seen in the mouth, has macular
as well as papular elements, im a proportion of cases indeed,
macules preponderating, may be associated with subcuticular
mottling, and 1is confined chiefly to the trunk, whilst finally
nothing resembling "Koplik's spots" 1s to be observed, At the
end of the first week in uncomplicated cases the difficulty is

over, the measles case 1s embarking upon convalescence, the




43,

tropical typhus case 1s entering the period of greatest
prostration. There might concelvably be some difficulty

with regard to measles complicated by broncho-pneumonia, but

in such a case the Weil-Felix reaction from the tenth day of
the disease onward should prove of great diagnostic value.
Leptospifosis. There might be considerable difficulty in

the early stages - calf tenderness and pain in the neck muscles
are present in tropical typhus with sufficient frequency to
render them of doubtful diagnostic value, though the calf

tenderness 1s rarely so severe as in leptospirosis, In the

latter disease also conjunctivitis is generally much more
marked than in tropical typhus, The appearance of jaundice
on the third day and the presence of bile pigments in the
urine in leptospirosdis, are valuable aids to diagnosis. Rash
in the latter disease is frequently absent, but when it
appears 1t is generally brighter in colour than that of tro-
pical typhus, more regular, and more profuse., The febrile
period terminates earlier the temperature usually falling

by lysis by about the tenth day.

The experimental repreduction of the disease in guinea
pigs by intra peritoneal inoculation of a patient's blood
taken in the first few days, or of his urine after the tenth
day will definitely establish the diagnosis,

Enteric Fever. The more insidious onset, and the less rapid

development should serve to differentiate this diseass,

Fletcher defined the difference admirably when he wrote that

in ﬁropical typhus - "by the seventh or eighth day the patient's
condition is more like that of a man in the third week of
typhold than in the first."

Isutsugamushi disease. This closely allied disease may give

rise to considerable difficulty. Cithically the one may
simulate the other with remarkable fidelity. In tsutsugamushi

disease the onset is generally taken to be more gradual with
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one or two days prodromal symptoms, but this can also occur

in tropical typhus, and in the present series a definite history
of abrupt onset was not always obtained. On the other hand

the onset in tsutsugamushi disease may occasionally be abrupt.
Such a case was reported by Nevin12 in 1930.

The pyrexial period in tsutsugamushi disease is also
considered to be longer than in tropical typhus, extending to
the third, fourth, and even fifth week, but shorter periods
do occur, as in the case already mentioned above and reported
by Nevin, in which after an abrupt onset, the pyrexial period'
lasted for eighteen days only, while in a proportion of
tropical typhus cases, particularly if there is affection of
the lungs, it may well be prolonged beyond the fifteenth day.

Lewthwaite9 has stated that the low titre of the Weil-
Felix reaction, assists in making the differential diagnosis
easier, and Fletcher6 had previously stressed this point. 1In
both 193012 and 195117, however, as already mentioned in tha
introduction, the Institute for Medical Research had reported
eight cases of tsutsugamushi disease wherein the Weil-Felix

reaction with Proteus X.1l9 "K" form, was positive to high
21

titres in six, being over 1/1000 in five. Wolff  (1931)
also mentions thirty cases out of forty five seen by him in

the Dutch East Indies which agglutinated Proteus X.1l8% "K"

form to high titres. As a result of his experiences with
both tsutsugamﬁshi disease and scrub typhus, he concluded that
the single constant feature of value in making a differential
diagnosis between these two closely related disgases is thg
presence or absence of the initial ulcer, and the associated
bubo. In the light of recent facts, this appears to be a

very rational view.

Proghzlaxis. ‘This can be better discussed when the
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epidemology is being considered and will be referred to more
fully in Part II. Suffice to say, that there appears to be
no danger arising from direct contact, and as a consequence

isolation has never been considered necessary.
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PART II

ETIOLOGY AND FEPIDEMIOLOGY.

Etiology. The csusal organism of tropical typhus is still
undetermined. In the introduction the work of Anigstein,n’la’
and Lewthwaitelo'lv’ has been mentioned. The former had
succeéded in isolating seventy six streins from the blood,
brains and urine of patients, from infected experimental animals,'
and from lice fed on infected human beings.
These displayed a marked pleomorphism, but certain

morphological types could be differentiated. In particular
certain minute coccal, and diplococcal forms very similar in

appearance to the classical Rickettsise. It was further found

that the different types varied greatly in their virulence when
inoculated into experimental animals. The fusiform type was
the least virulent when injected intraperitoneally, but
inoculated into the scrotum there was fall in body weight,

and examination of smears from the tunica vaginalis reveale d the
presence of large numbers of slender bacilli, and intra- and
extra-cellular coccal and diplococcal fopms.

The diphtheroid type of culture produced loss of weight
and scrotal reaction in guinea-pigs, and on post-mortem
examination haemorrhagic foci were found to be in the lung,
perivascular infiltration of the capillaries was present, and
"nodes™ were demonstrated in the brain.

The most virulent type of all proved to be the minute
coccal form. Inoculation into guinea-pigs caused high fever
and marked testicular reaction, and numerous intra-cellular

minute coccal bodies very similar in appearance to the typical
Rickettsiase bodies, could be demonstrated in smears from the

tunica vaginalis.
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In human volunteers the fusiform type of culture proved
to be avirulent. On the other hand inoculation with the minute
cocco-bacillary form, produced a positive Weil-Felix reaction
in the specific "0"™ form after the lapse of four weeks despite
the fact that none of these strains had any serological

relationship to B.proteus X.19.

Twenty seven of the strains isolated were similar in
bio-chemical characteristics to B.proteus. TFifteen of these

"were found to be agglutinable by Proteus X.1l9 immune sera,

either "W™ or "K" form. It was also found that in twenty
five rats inoculated with sixteen different strains, a positive
Weil-Felix reaction developed in 48%, compared with 35% when
passage virus was used, and 28% in rats inoculated with originel
human virus.

22

In 1917, Neill had observed scrotal lesions in guinea-
pigs inoculasted with the virus of Tabardillo or lMexican typhus
fever, and had observed similar results with the virus of Rocky
Mountain spotted fever. They consisted of subperitoneal
haemorrhages, and pronounced vascular changes, consisting of
perivascular infiltration chiefly with mononuclear leucocytes,
and proliferation of the endothelial lining of the vessels.
These changes were chiefly in evidence in the smaller vessels,
In early lesions thrombosis was occasionally present. The se
findings were common to both diseases, but were more severe in
Rocky Mountain spotted fever than in Mexican typhus.

In 1928 Mooser15 confirmed Neill's work in so far as it
related to Mexican typhus, and reported the presence of minute
diplo-bacilli in the endothelial cells lining the tunical
vaginalis of infected guinea.pigs, as well as in those of the
blood vessels. He obtained these endothelial cells free in
oedematous fluid taken from infected guinea-pigs, and observed
that the diplo-bacilli multiplied rapidly, finally rupturing
the cell, the appearance then being very similar to that
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observed in the epithelial cells in the stomach of infected
lice.
15

Pinkertcn confirmed the work of Mooser on Mexican
typhus, and also demonstrated that scrotal reaction occurred
in guinea-pigs infected with a European strain obtained by
Wolbach, 1'odd end Palfrey in 1920. The reaction, however,
was not so severe, and was rarely deronstrable during life.
Almost invariably at the end of the incubation period a
gelatinous exudate was found on both visceral, and parietal

layers of the tunica vaginalis, and smears of this material

revealed Rickettsia-like bodies similar to those described by

Mooser in his investigation of Mexican typhus. He considered
them probably identical morphologically, and indistinguishable
in staining reactions to those seen in smears from the gut of
lice infected with European typhus virus.,

He established cross immunity between the Mexican and
suropean streins, but discovered that cross immunity between
European typhus and Rocky Mountain spotted fever was almost
negligible.

He concluded that the organisms described as occurring in
the tunica vaginalis subsequent to inoculation with these two
strains, were in all probability the cause of the disease with
which they were associated, and that the Mexican and European

forms were in all likelihood only slightly different strains

of the same disease.
23
Castaneda in 1930, carried out further work on Mexican

typhus, from which he concluded that the scrotal swelling found
in guinea.pigs inoculated with the virus, was an integral part

of the disease, and that the Rickettsia-like organisms described

by Mooser as occurring in the tunica vaeginalis were of

etiological significance.
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24,25
Later in the seme year Zinsser and Casteneda ’ found

that by injecting rats with benzol, phagocytosis was inhibited,

and that subsequent inoculation of a rat so treated, resulted

in a much greater concentration of extracellular Rickettsia-

like bodies free in the peritoneal cavity. By repeated
washings and centrifuging, they were able to isolate these
bodies freed from all cell debris. Subsequent inoculation

of these washed Rickettsiae produced the typical picture of

Mexican typhus in guinea-pigs, corresponding exactly to that
found as a result of the injection of scrapings from tunica
vaginalis, blood or other virulent material. Moreover they
discovered that such animals were rendered immune, or highly
resistant to later inoculation with infective material derived
from European typhus strains, As a result of these experiments
they concluded that the disease produced in guinea pigs by

inoculation of washed Rickettsise represents the whole picture

of Mexican typhus as illustrated by these animals, and that it
ia unnecessary to postulate the co-existence of some virus,other

than these Rickettsiae in infective blood, organs or scrapings

from the tunica vaginalis. Further that since washed

Rickettsiae of Mexican typhus confer immunity upon guinea.pigs

for subsequent inoculations of European typhus virus, the
etiological factor in the latter disease is probubly a
Rickettsia organism closely allied to that of Mexican typhus,

but differing slightly in some of its minor biological
characteristics, particulerly in its capacity for selective

localisation in the bodies of guineaxpigs, as demonstrated by

scrotal changes.
14
In 1929 Maxcy while investigating the endemic typhus

of the south-eastern States of the U.3.A., had demonstrated

serotal swelling, and the presence of Rickettsia - like bodies

in the endothelium of the tunica vaginalis of infected guinea«
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pigs, and had further shown that inoculation with anyone of thé
strains of Tabardillo (Mexican typhus), endemic typhus of the
U.S5.A., or European typhus conferred immunity for the other two.
He also considered that Mexican typhus and endemic typhus, were
more closely related to each other, since both produced marked
scrotal reaction in guinea~pigs, while the brain lesions were
constant, and easily identified., |

All this has a direct bearing upon the etiology of
Malayan tropical typhus, since it has already been shown that
in a proportion of cases infected guinea-pigs react with scrotal
swellings, and organisms similar to those described by these
American workers have been demonstrated in the tunica
vaginalis, and in the brain lesions.

All the factors appear to incriminate Rickettsiae as the

causal organisms of these varying types of typhus, including
the Malayan variety, though there are probably minor biological
differences.

The relationship of the numerous pleomorphic organisms
isolated from infective blood, urine, and organs is more
difficult to explain. According to Wilsonv, Weigl maintained

that the Bacillus of Plotz (Microbian typhi exanthematici)

and the As bacillus were variants of the typhus virus, of which

Rickettsia prowazeki was the virulent form. Wilson further

refers to the work of Fejgin who claimed that by acting upon

the "H" variant of B proteus X.1l9 with a specific bacteriophage,'
he wds.able to produce a lysed culture, which on inoculation |
into guinea-pigs produced a reaction analagous to the malady

of Nicolle, and he claimed further to have carried out

successful passage experiments through a number of animals, by

the inoculation of organs of guinea-pigs which had been

[l
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infected with filtrates of lysed cultures. He maintained also
that guinea-pigs previously inoculested with a typhus virus
were refractory to subsequent infection with the bacteriophage,

and conversely that bacteriophage anti "H" Proteus X.1l9

conferred in over 50% of guinea-pigs, complete immunity to
typhus passage virus.
Confirmation of these remarkable findings would seem

to establish the specificity of Proteus X.l9 strains, and

thus explain the Weil-Felix reaction with its waxing and

waning titres, as one of ordinary immunity. It would not
however appear to afford any explanation of the presence of
other agglutinins in typhus sera, as for instance those

for Bacillus typhosus, Bacillus coli, Bacillus agglutinabalis U2

26
and Bacillus pyocyaneus. Topley and Wilson (1929), in

mentioning this work, stated that it had never been confirmed
by any other worker, and were inclined to be soceptical with
regard to its ultimate value.

They did not consider that Proteus X.1l9 had any direct

relationship to Rickettsia prowazeki since inoculation of

guinea-pigs with Proteus X.19 did not confer any immunity for

subsequent typhus virus inoculation, while at the same time

guinea-pigs recovered from the effects of inoculation with

typhus virus, were susceptible to lethal doses of Proteus X.19.

in no less a degree than control animals.

As a possible explanation for the agglutination by

vatients serum of Proteus X.l9 to high titres, they suggested

that this organism might play & role very similar to that of é

Bacillus suipestifer in swine fever.

This view is not new, and secondary invasion had been

advanced to account for the presence of Proteus X.2, the

Bacillus of Plotz and the many other organisms found in the




52,

blood, urine and tissues of infected subjects. It had been
suggested that typhus fever by greatly lowering resistance
to bacterial infection permitted these various organisms to
establish themselves.

While in the case of B.Proteus X.1l9 it would appear to

give an adequate explanation for the almost constant presence
of agglutinins for this strain, it fails to account for the
comparatively small number of cases in which this organism
has been isolated from actual cases of typhus.

Weil and Fe11127 have always inclined towards the view

that Proteus X.19. and Rickettsia are related to each other

in some manner yet to be discovered. Variations in
agglutinins have received a considerable amount of attention,
but little is known regarding variations in virulence, and it is
possible that further work in this direction may reveal the

role played by Proteus X.1l9 in typhus fever, affording at the

same time, a rational explanation of the Weil-Felix reaction,
and possibly providing some corroboration of Fejgin's earlier
work,

While many factors in the etiology of typhus fever require
further elucidation, the evidence which has steadily accumulated
during the last few years would appear to strongly incriminate

Rickettsiae as the causal organisms. In view of their some-

'what protean characteristics, it is possible that many of the
remarkable pleomorphic organisms isolated from the blood of
infected human beings and animals, are variants of the causal
organism, differing morphological characteristics already
observed in vivo, being still further accentuated by cultivation

in vitro. That these Rickettsiae may differ slightly in their

minor biological characteristics has already been pointed out

by Zinsser and Castaneda in their work on Mexican typhus and
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suropean typhus, and this in all probability applies to the
other typhus like fevers, including the Malayan, in greater or
less degree., Before the exact relationship of all these fevers
to each other can be determined, it will be necessary to adopt

a definite standard for the Weil-Felix reaction, and to employ

a variety of strains of Proteus X.19 (without the "K" strain

of Proteus X.19 the diagnosis of rural typhus in Malaya would

have failed to obtain laboratory confirmation); cross immunity
will require thorough investigation; and improved methods for

the isolation and cultivation of Rickettsiae in pure culture

free from cellular elements must be devised,

Epidemiology. Reference has already been made in the intro-
2,3
duction, to the views expressed by Fletcher and others ’ in

connection with the epidemiology of the "W" and "K" forms of
tropicael typhus encountered in Malaya. The more detailed
account of the epidemiology of the "K" form given later by
Lewthwaite9 has also been mentioned. An account will now be
given of epidemiological observations made in the endemic area,

in which the series of cases described in Part I occurred.

Influence of Climate and Season. British Malaya lies between

one degree and six degrees North latitude. The climate is
typical of the equatorial belt, with a daily temperature ranging f
approximately between ninety five and seventy degrees throughout j
the year, with no sudden changes in temperature, though the
nights are comparatively cool. There are no well marked
seasons, but on the West Coast, where these estates are situated .
at least, there are two periods, one generally short, in the
early part of the year, the other of longer duration, in the
latter half of the year, when rainf:1ll tends to be higher.

These periods are by no means constant, and the appellation,

wet, or dry season, is only a comparative one.
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TABLE TI.
1981, 1982.
Rainfall. Cases. Rainfall. Cases.
January 15.12n ? S.74n 5
February 6.61" ? 5,75" 1
March 9.,29" ? 8.63" 2
April 9.77n 1 13.38% 2
May 9.99" 1l 7.83" 2
June S.40" 2 4.05" 2
July 6.75" 1 2.45" -
August 2,79 2 7.83" 1l
September 7.42" 2 5.51" 1
October 4.92" 8 15.75" -
November 10.89" 2 15.37" 1
Decembe r 17.47" ) 10.63" 1

In teble I the monthly rainfall is given, and alongside,
the number of cases of tropical typhus admitted during the month.
A consideration of this table shews that cases were distributed
more or less evenly throughout the period. The greatest number
occurring in one month was eight in October 1931, a month of low
rainfall preceded by one of moderate rainfeaell, the next highest
nunber, five, occurred in January 1932,a month of low rainfall,
preceded by one of high rainfall. Rainfall, therefore,appeared
to have little or no influence in determining the incidence of
the disease.
Racial Incidence. All the patients in this series were Tamil
labourers, but since the labour force in this group of estates
consists almost entirely of Tamils, no particular inference can
be drawn from this fact. There was no occurrence of the disease
among the ten Europeans engaged in the supervision of thé estates,

and none of the Asiatic clerical staff were affected. Fletcher
(1925):, and later Lewthwaite (1950)9, had observed the
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preponderance of Tamils in cases occurring throughout the
trederated Malay States, and came to the conclusion that this
uneven racial distribution depended primarily upon the
occupation pursued by the great majority of these people.

Sex Incidence. Of the forty seven patients, thirty five were

females, and twelve were males; whereas the actual proportion
of ﬁales to females in the population of the affected area was
four to three. Lewthwaite had found that males prepondereted,
but considered this to be of no significance since he believed
occupation to be the determining factor. The apparently
contradictory sex ratio obtained in this series of cases, in
reality corroborates this view, since as will be shewn later,
it is dependent, more upon the precise nature of the work,

than upon any other known factor.

Age Incidence. The age of the youngest patient was twelve

years; that of the oldest, fifty two years. So far as age
groups were concerned, no cases occurred in the first decade,
thirteen patients were between eleven and twenty years of age,

twenty two between twenty one and thirty, eleven between

thirty one and forty, and only one over the age of forty years.i

All were workers, and as Tamils are immigrant 1abourers,'who
tend to return to India after a varying period of residence in
Malaya, it can be taken that the ages of the majority in active
employment lie between twenty and fority years, little signifi-
cance therefore can be attached to the fact that the ages of

so many of the patients were found to be within these limits.

The significent feature which arises from consideration of the

age incidence, is that neither the very young, nor the old are”

attacked, in other words those who are compelled by the nature

of their work to go out into the field are especially prone

to infection.
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Influence of Environment on Incidence. Tyvphus exanthematicus

of the o0ld world, in its epidemic form is a disease long
associated with war, famine, destitution, over crowding, and
filth, and its close relationship to 1ﬁfestation with lice has
repeatedly been demonstrated since Nicolle in 1909 drew
attention to this important point. Even during inter-epidemic
periods the endemic typhus present in Eastern Europe has always
been chiefly confined to the destitute, the hungry, and the
filthy. It is a disease primarily of the slum,‘where the poor
and needy huddled together for iarmth, in vermin infested rags,
have proved ready victims. The‘general belief has been that
without lice there could be no typhus fever.

This view is based upon the following data which have been
considered sufficient to explain the mode of dissemination
both in epidemic and inter-epidemic periods.

(a) In nature the virus exists only in :?

(1) the blood and tissues of infected human beings
(11)the bodies of lice feeding on such persons

(b) That man is only infective from onset until
defervescence, that is to say two to three weeks.

(e¢) That an attack in man confers a high and lasting
immunity.

(d) That six days after feeding upon an infected subject,
the louse is infective for man, and that this
infectivity lasts throughout its life, a matter of
two to three months.

(e) That all attempts to demonstrate the inheritants of
infection from one louse generation to the next

have failed.
If the foregoing data comprised all the facts essential

to explain the propagation of the disease it must be pre-
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/presupposed that there are sufficient lice in the communi ty
to ensurc the occurrence of at least one fresh case of humaﬁ
infection for every case recovered from or dead of the disease,
end 1% must be further assumed that this condition could only
be fulfilled were the majority of the population lice
infested; unless this were the case, within the strict limits
imposed, typhus could not continue in endemic form. In
European typhus, no doubt, an adequate explanation of its
occurrence, whether in epidemic, or endemic form can always be
found along these lines, but so far as the endemic typhus of
the tropies is concerned some further factor must be sought.

The Tamil labouring class, from which the patients in
this series of cases were drawn, are not a particularly robust
race, They are probably more prone to infection than any
other race living in Malaya, and in particular, owing to faulty
diet, and insanitary habits are more than usually susceptible
to bowel infections. On European owned estates in Malaya,
however, the welfare of the employees receives considerable
attention from the management, and certain standards for
housing, sanitation, medical, and when necessary hospital
treatment, have been laid down by the Health Branch of the
Malayan Medical Service. On well managed estates therefore
destitution is unknown, and the labourer is adequately housed
and fed,

In the Malayan climate the clothing of the Tamil
labourer is generally scanty, a loin cloth, or loose cotton
skirt in the case of the man, and very little more in the
case of the women. Frequent bathing is practised, and the
body louse is unknown. Probably about 50% harbour the head
louse, but it is doubtful whether this parasite can play any

importent part in the transmission of typhus, either of the
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old world type, or the tropical, owing to its very limited
powers of migration.
In any case these conditions apply more or less to all

the Tamils employed throughout the country, whereas the
disease itself is strictly limited to certain definite areas.

The sketch map at the beginning of Part II shows the
group of estates served by the hospital in which the cases in
this series were treated, The whole area is roughly twenty
thousand acres, and has a population of epproximately three
thousand, the great majority being Tamil labourers employed
by the estates,

It will be seen that the area on three sides is
surrounded by jungle, which extends for many miles beyond. Oon
the fourth side the boundary is a river, spanned by a bridge,
the private property of the Company. The ﬁrafric over this
bridge is directly under control, and unauthorised persons,
particularly vagrants, are prohibited from entering the
prOperfy. It is true of course that a considerable number
of food hawkers and people of a like category may enter from
the neighbouring village, but no case of tropical typhus is
known to have occurred among these people, at least during
the period of this investigation, and no other cases have been
reported from neighbouring estates outside the group.,

All the ocases, with one exception, were admitted from
the estates shown in red on the map (Estates ™A™, "B" & "D").
The remaining case was admitted from Estate "C". That the

general health conditions preveiling on these estates
compared favourably with the standard of health throughout
the group is shown by the vital statistics given in Table II
below., Statistics have not been given for Estate "D" ag it

is a small privaete property employing a few labourers only.
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1931, Estate Estate Estate Estate Whole Group
VAN nR" won wpw
' population 497 289 278 ° 5419
£
@
Percentage of depen- 9
dents in population 41.2% 38.1% 44,2% = 35.4%
>
_’Ueath Rate per Mille  32.2 27,7 32.4 : 34,2
®
pirth Rate per Mille 4.2 48.4 46.8 & 44.8
&
Hospital admission ) by '
Rate (per cent of ) 36.0% 39.8% 72.7% o 40.2%
population) ) ‘ =
cases of Tropiecal
 Typhus P 15 7 Nil Nil 22
193 8,
 Population 546 222 220 ] 2868
: el
«
fPercentage of depen- ~
dents in population 42,5% 39.6% 45,9% E 38.5%
o
glkaﬂlRate per Mille 32.9 22.5 635.6 m 33.6
3 | p
Birth Rate per Mille 3845 45.0 27.2 a 41.9
' Hospital edmission ) : by
Rate (per cent of ) 37.7% 20.7% 78.2% o 34.5%
‘Population) ) : Z
Cases of Tropical
‘Typhus P 14 2 1 1 18
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It will be seen from these figures that Estate "C"™ is

distinetly below the average of the group in every respect, more
especially in the year 1932, with a high death rate, low birth
rate, and high hospital admission rate. This estate gave rise

to considerable anxiety, on aoccount of the prevalence of malaria, |

bowel diseases, and consequent generalised debility. Neverthe-

less only one case of tropical typhus occurred during the period

under review.

i‘
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A further point o: some. signifieance may be derived from
a consideration of these figures. . The fereentage of
dependents in the population is higher on Estate "A">from which
the greater number of cases were admitted, than the average for
the group. These dependents comprised the children too young
to work, the decrepit, and the aged, but no individual in this
category contracted the disease.

In a further effort to elucidate the source of infection,
an inquiry was instituted with a view to discovering whether
direct infection, or house infection were possible. The
labourers in both estates "A"™ and "B" live in so called "cooly-
lines", provided for them by the companye. These are situated
more or less centrally on each estate, in a cleared and clean
weeded area. They consist in Estate ™A™ of ten rows of raised
wooden hutments, each row containing some fourteen rooms
arranged in pairs, back to backe. The distance between rows
is a matter of some seventy paces, On estate "B"™ the
arrangement is very similar, there being six hutments containing .
approximately the saﬁe number of rooms.

As a result of this 4nquiry it was found that in only one
instance did infection occur in two persons occupying the same
room, the interval between each being twenty-six days. Further,
near relatives develoPed'the disease, in one instance only, a
mother and daughter, but in this case the interval was over one
Yyear. This taken in conjunction with the previously recorded
observation that no dependents living in the lines hed ever
contracted the disease, appears conclusive proof that direct
contagion plays no part in the dissemination of the disease,

and that the role of the head louse harboured by quite a

considerable number of the labourers may be considered negligiblk.

R e sv e e P tne o~




N ATURE RUBBERESTATE.

Clean-weeding between rows of trttti.

O/iL PalmEstate.
Panorama of part of Estate 1t



61.

So far then no'facfor has been disclosed which would
explain the occurrence of the disease on certein of the
estates of the group, while providing at the samé‘time, an
adequate reason to account for its absence from the others.
The significant feature serving to distiﬁguish the estates
affected by the disease, from those enjoying immunity, is the ﬁ
nature of the cultivation, and this appears to be a matter of
supreme epidemiological importance. Two very different types
of tropical produce are cultivated on this group. Rubber trees
are grown on those estates coloured green on the map;the African
oil palm on those coloured red.

In the areas planted with rubber which has become mature,
the trees stand some fifteen paces apart, they are well grown
and their branches come off at a considerable distance above
the ground, The intervening space between the trees is kept
absolutely free from weeds, and grasses, a system of rubber
cultivation known as "clean weeding®. No protection is thus
afforded for rats, and they are rarely seen in such areas.
Squirrels, however, are comparatively common.

On the oil palm estates different conditions prevail,

The palms have wide spreading fronds, so that when the trees
are young these sweep down and touch the ground, enclosing a
fairly wide circle in which coarse grasses and weeds luxuriate,
and which becomes littered with debris and decaying matter

fallen from the tree.
9
Lewthwaite in his investigation into the epidemiology

of tropical typhus, observed that the incidence of the disease
suddenly increased on the oil palm estate concerned, when the
trees, all of which had been undisturbed for four or five years,g

were rirst pruned, prior to the initial harvesting of the fruit.
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This procedure entailed a considerable amount of
strenuous work on the part of the labourers who had to
hack off the lower fronds of the palms, and clear away the
decaying rubbish around the base of the tree, in order to
provide easy access fof the harvesters who followed at a later
period to cut out the ripened fruit situated higher up the tree.l
It was found in his series of cases, that the greatest 1nc1dencej
was among the pruners, though as the same labourer might‘be
pruning at one time, and harvesting at another, he included
both pruners and harvesters in one group.

The next groupAto be attacked in order of frequency was
the "™weeders"., Their duties consisted of keeping an area of
roughly six feet around each palm, free from noxious weeds,
and in maintaining paths from tree to tree, in a clean weeded
condition. During the four years in which the palms were
maturing, the weeders were unable to approach closely to the
tree, since the lower fronds sweeping down to the ground
prevented their access., Few cases occurred throughout this
period, and those that did were amongst the weeders. The
number of these workers affected however rose sharply ooincidenti
with the onset of pruning.

| lewthwaite advanced two alternative theories to account for

the sudden rise in incidence, closely associated apparently with

the operation of pruning. In the first he assumed that the
unknown vector is intimately associated with the deﬁaying
productg of the palm, and that the manipulation of this material;
by the pruners rendered them peculiarly liable to infection. ;
At the same time these products tended to be scattered more
widely from the tree, and thus were responsible in conveying

infection to the weeders working in the vicinity.

In the second theory he suggested that possibly infection
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did not depend wholly, or even at all, on the process of
pruning, but that this operation might be an indirect cause

by exposing the undergrowth which hitherto had been permitted
to grow undisturbed beneath the shade of the branches, and

had provided possibly an ideal sheltér for the unknown vector.
Close contact with this undergrowth on the part of both pruners
and waeders‘exposed them to a greater danger of infection than
had hitherto been possible. If this theory were correct it
would account for the fall of incidence which followed soon
after the cessation of pruning, since clean weeding was extended
right up to the base of the tree, and the constant passage to
and fro of harvesters and weeders would serve still further to
keep the scrub in check and to broaden and extend the paths
between and around the trees, thus creating still more un-
favourable conditions for the vector.

The high incidence among males in his series, he attributed
to the fact that the strenuous and apparently hazardous labour
of pruning could only be undertaken by them.

In the present series of cases rather a different set of
circumstances prevailéd. At the time of investigation, the
ma jority of the palms were considerably older than thosé seen
by Lewthwaite, and the lower branches came off from the trunk
some feet above the ground. }The period of excessive pruning
to prepare the tree for harvesting, was past in all but a small
section of the estates, and had apparently, so far as could'be
ascertained, been unaccompanied by any serious outbreak of the
disease. The light pruning necessary to keep the tree in
good condition, could easily be carried out by the harvester
whilst gathering the ripened fruit, and so far as his labour
was concerned, there was no necessity for him to handle any

meteri al which might be lying on the ground.






64,

TABLE III.
fervesters. W e e d e T s. Tactory Goolies. Drain cutters and
pﬂ Males. Male. Fenale. Total. Male. Female. Total. Fruit sorters.
;. ‘Male.Female.Total.
‘ 2 35 37 1 - 1 1 -1

TABLE III indicates the type of work in which the forty-
seven individuals who contracted the disease were engaged. The
most notable feature is the comparatively large numbers of
weeders - 79%.

It would appear therefore that while the nature of this
work is still apparently the factor which determines the highest
incidence, the type of worker called upon to face the greatest
risk varies according to the stage of maturity to which the
trees have attained, Pruners and harvesters initially most
prone to infection, become comparatively safe, their work being
confined to the higher parts of the trees. Weeders whose
task continues to bring them into close contact with the soil
and undergrowth at its base, are constantly exposed to the
hazard of infection.

The discrepency in sex incidence as shown by a comparison
of this series with that of Lewthwaite, is thus accounted for,
since weeders in distinetion to pruners and harvesters, are
almost invariably women with a small number of working children,
and an occasional male less robust than his fellows.

So far these findings support the second hypothesis of
Lewthwaite, rather than his first, and are in accordance with
the earlier observations of Fietcherza, who had associated the
vector with coarse and rank undergrowth, a number of his earlier
cases being cowherds who tended their cattle on abandoned and

overgrown agricultural land on the one hand, and European

soldiers who were encampsd on very similar ground on the other,
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In October 1931, eight cases were admitted to hospital
within a few days of each other, seven from Estate "A", and one
from Estate "B", A consideration of the histories indicated
that the date of onset in all the patients had been during some
part of the seme week. This suggested that the source of
infection might be concentrated in some restricted area of the
estate, since the weeding gangs tasks are so arranged that
every portion of the estate is covered in regular monthly
rounds, The inocubation period was assumed to be most.
probably between eight and fifteen days, ana in view of tuis,
the area wherein each labourer had been employed between the
fifteenth and eighth day prior to onset was ascertained. For
administrative purposes the estates are divided up into
rectangular blocks known as fields, and while it was discovered
that in the case of Estate "A" work had been carried out iu
various fields by different gangs, all those infected had
worked in fields 1, 2, 3 and 4 sometime during the period in
which infection was presumed to have taken place. This area
as will be seen in the sketch map, adjoined the boundary of
Estate "B", and it was discovered that the single patient
.admitted from Estate "B"™ had been working from the fifteenth
to the eighth day before the onset of the disease, in fields |
10, and 7 of that estate, an area lying alongside the suspected
area in Estate "A".

In pursuing this line of investigation further, the fact
was revealed that on Estate "A" these fields had until quite
recently been thickly covered with undergrowth. It had been
decided by the management that this was deleterious to the

trees, and the whole area had been very thoroughly cleared by

a gang of Chinese contracted labourers only a short time before
the occurrence of the seven cases. Chinese c¢oolies are

generally reluctant to seek the aid of Western medicine in
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times of sickness. It was impossible, therefore, to discover
whether any cases had occurred amongst this itinerant gang
or not. |

It eppears reasonable to suppose that the disturbance
caused by this thorough cleaning up of the area, was a potent
factor in bringing about the subsequent increase of infection
among the Tamil weeders, who later had to traverse the
ground and meintain it im s cleaned condition.

Explanation of this in the absence of direct evidence
incriminating any particular vector, can only be conjecture.
However, in view of the probable role played by rats as
reservoir hosts of the virus, the theory is advanced that work
which involves widespread disturhance of their normal habitat,
is the dominating influence in determining increased incidence
of the disease, If the vector is an ecto-parasite of the rat,
and much of the evidence points in that direction, then it
may be expected to flourish in much greater concentration in,
and around the nests of the rats, than elsewhere.

During the first few years while the palms are left to
mature undisturbed, the area immediately contiguous with the
base of the tree with its security, abundant food supply, and
thick cover, might be expected to attract rats in large
numbers, while the long coarse grass permitted to spring up
between ad jacent trees would provide shelter only a little
less favourable. If however the rats are suddenly disturbed
and dispersed, end their nests broken up and scattered,
whether it be by pruners at the base of the palmg or by major
clearing operations between the trees, large numbers of rat
parasites will be disseminated throughout the surrounding

area. Unable to attach themselves again to their host of

choice, they attach themselves to man, and an outbreak of
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tropical typhus is the result. Once the disturbed area has
~had time to settle down, the concentration of vectors becomes
considerably lessened, and only an occasional sporadic case
is liable to occur.

In support of this hjpothesis, further investigation on
Estate "A"™ showed thgt all the patients admitted prior to
October were labourers, who with the exception of the first
case only, had worged in these particular fields sometime
be tween the fifteenth and the eighth day preceding fhe onset,
but never more than two cases occurred in one month. Further
it was ascertained that patients from Estate "B", with one
exéeption only, had worked during the period appropriate for
1nfectioh, in fields seven and ten which adjoined the affected
area of Estate "A". On Estate "B" no intensive clearing was
carried out, and the cases 6ccurred sporadically only. After
the admission of one case in October 1931, only two further
cases occurred on this Estate during the whole of 1932,

During November and December of 1931 four further cases
were admitted from Estate “A", all of whom had worked in the
suspected fields during the period of possible infection.

Four harvesters had been affected up till January ;932, and
from a consideration of their time table, they also apparently
had become infected whilst working in these fields.

Throughout 1932 however, no further case occurred,
traceable to these fields, and it appears rational to assume
thet the area in its now cleared, and clean-weeded state,
affordihg little protection for rats, and no inducement for
them to build their nests, had ceased to be a potentially
dangerous locality.

In Jenuary 1932 a definite shift in focal incidence took
place, Five fresh cases were admitted, all weeders, and
enquiry revealed that during the period of possible infection,
four of these had been working in Fields 19 and 20. Reference
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to the sketch mep will show that these fields are situated

on the boundary uf the estate, at the opposite extreme to
;hose previously involved., This area was planted with
younger trees than the other and immediately prior to the
occurrence of these cases, had been brought into bearing,
involving as already indicated, extensive pruning and clearing
away of decaying debris.

The interesting feature, and one which is inconsistant
with either of Lewthwaites theories, is that none of the
pruners or harvesters were initially affected, the brunt of
infection falling upon the weeders. The hypothesis advanced
to explain the occurrence of cases in the other seotion of
the estate, would serve in equal cogency in this, that a
widespread disturbance and dispersal of the rat population
had disseminated the vector broadcast throughout the area.
Unlike the previous fields, cases continued to occur
sporadically in this area throughout the year, all but two
cases occurring between January 1932, and April 1933 being
traced to this loecality, and this can be accounted for most
probably, by the presence of a thick leguminous cover crop,
grown for the purpose of preventing soil wash, and to promote
aereation and enrichment of the soil, but providing at the
same time unfortunately, protection and shelter for rats,

Although the two focal areas lie widely separated from
each other, they have one feature in common which may be of
oonsiderable epidemiological significance. Both are low
lying, and both are subject to flooding during the wet
seasons, particularly the locality embracing fields 19 and
20, which adjoins a large river draining a wide area. This
constitutes a further similarity between scrud typhus and

tsutsugamushi disease, known also as Japanese river fever,

the association of which with recently flooded areas has

long been recognised.
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It has already been mentioned that a single case came
from Estate "C", where the oil palm is not cultivated. From
the map 1t will be seen that it adjoins Estate "A", whence
the majority of cases came, and that moreover, fields 1, and
5 of the latter estate are contiguous with its lower boundary.

This estate is planted with young immature rubber trees,
and unlike the older, more mature estates under rubber
cultivation, it is not clean-weeded, The intervening ground
between the trees is overgrown with dense cover crop. That
this provides a suitable habitat for rats has already been
indicated, though food supplies are not so abundant as in the
oil palmAareas. - Occasional sporadic cases are to}be expected

when such an area adjoins an endemic focus.

Beyond Estate "C" lies a second immature estate of large
acreage, employing approximately one thousand labourers, and
as this is &lso thickly grown up in cover crop, the disease
may eventually make its appearance there, as a result of rat
migration.

Rat catching is encouraged among the labourers in their
- gspare time, a small monetary reward being given for every dead
rat brought in, and in this respect it is rather a striking
fact, that of the considerable number of men engaged in this
work which theoretically would appear to be particularly hazar-
dous, only one contracted tropical typhus, andin any case he
had worked at the same time as a harvester in one of the focal

areas. This apparent anomaly can be explained if the vector

should prove to be the larva of a Trombicula since, ag has been
shown by Nagayo (1924), cited by Fletcher and others in the
case of tsutsugamushi disease the larval mites only feed once,
and having fed on an infected host, do not directly carry
infection to a fresh animal as the rat flea carries plague.

They remain infective however, as nymphs and egg-laying adults,
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as was proved by injecting their crushed bodies into monkeys.

The adult Thrombiculae do not feed on animals, but those alreadj

infected in their larval stage are capable of transmitting the
virus through their eggs, to the next generation of larvae,and
thus a fresh host may become infected.

Rumreich and othersa9 in investigating the endemic typhus
of the South Eastern states of the U.8.A., concluded that the

rat flea Xenopsylla cheopis was the vector, and along with a

considerable amount of experimental evidence to support this
view, they mentioned the number of patients in whom direct
contact with rats could be demonstrated, either by trapping,
shooting, or sleeping in rat infested houses.

This latter observation in conjunction with that of
Nagayo, lends support to the view that a larval mite,probably

a Trombicula is the vector of tropical typhus, at least of the

"K® form, as it is of tsutsuganushi disease, since if rat
fleas or ticks were the responsible vectors, a greater
incidence would be expected in rat catchers.

Dove and Shelmire (1951)50 claimed to have transmitted
endemic typhus in Texas by means of a tropical rat mite

(Liponyssus bacoti,Hirst) in which both adult and larva are

parasitic, and with which many of the rats in the district
were found to be naturally infested, though Maxcy was not
satisfied with their criteria of successful infection. They
claimed that the larvae were capable of inheriting the virus
from the previous generation, and suggested that passage
through this mite brought about a "step up" in virulence,

A phenomenon observed by them, which seems to afford some
corroboration for the hypothesis already advanced, that the
rise in incidence in the present series was a sequel to the

breaking up of the nesting places and dispersal of rats, was
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the increase in the number of cases of human infection with
endemic typhus occurring, subsequent to an intensive rat

poisoning campaign.,

Prophylaxis. 1In view of the epidemiology, and the important

part which a knowledge of this must play in devising
effective prophylatic measures, only passing mention was made
to this subject in Part I, a fuller consideration seeming to
be more appropriate at this later stage. Nevertheless,until
more knowledge is possessed concerning the virus, the vector,
and the animal reservoir suggestions can only be tentative.
Vaccination with the vaccine prepared by lturxigste:lnlz’ll7
has proved disappointing both in preventing infection, and
in mitigating the severity of the disease in those infected,
and in any case the cost of treating large labour forces, with
the object of preventing a comparatively small number from
contracting the disease, militates against its widespread
adoption, Before the commercial firms interested in the
.development of the endemic areas, cean be induced to employ
such a measure, they must first be convinced of its efficacy.
The view that the rat, and possibly the squirrel or other
rodents, are the reservoir hosts, is steadily gaining ground,
Mention hess already been made of the finding by AnigsteinII,
of a natural infection in over six per cent of wild rats
trapped in an endemic area, indicated by swelling ana
inflammation of the testicles, and the presence of agglutinins

for Proteus X,19. It is more than probable that the infection

exists in a "forme inapparente” in a much larger proportion of
cases, Extermination of rats in the endemic foci would
therefore appear to be an eminently rational prophylactic
measure, In practise however this is a matter of considerable
difficulty. On Estate "A"™ between two hundred and three
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hundred rats are killed daily, making an average of over six

thousand monthly, without making any appreciable difference
to the rat population. So fast as they are destroyed others
press in from an apparently inexhaustible reservoir in the
surrounding jungle, attracted by the abundant, and appetising
food supply in the form of the succulent palm fruit. some
method of wholesale rat destruction will require to be devised,
which will at the seme time be free from risk to labourers,
their children and domestic animals, and morebver will not have
any deleterious effect upon the trees.

Measures directed primarily against the vector itself
might prove a further valuable line of attack, but until it is
definitely known, little can be achieved in this direction.

Assuming that the vector proves to be a Trombicula, the fact

that the adult forms are free living and apparently feed on
the juices of plants and seeds, may indicate the means

whereby they can be exterminated. It is possible that in oil
palm areas, as the trees become taller, and providing that

the surroundings are maintained in a scrupulously clean-weeded
and well drained state, no lurking places suitable for these

adult Trombiculae will remain, and thus indirectly the

infectivity of rat for man will be reduced. Admittedly this
does not teke into account the fact that other ecto-parasites
of the rat may be equally capable of transmitting the disease,
but so far as the most likely of these others is concerned,

the tropical rat flea Xenospsylla cheopis, it has been

frequently observed in the investigation of plague, that it
is only when the rat population is markedly diminished as a
result of the epizootic, that this parasite will forsake

its host of choice to attachk itself to man,

The suggestion has been made, that as an attack of

tropical typhus probably confers immunity, tasks involving
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increased risks of infection, such as opening up an area for

harvesting, clearing undergrowth, and weeding in endemic foei,
might be given to labourers who had recovered from the disease.
This is a perfectly rational proposal, though it is based upon
an assumption that has scarcely had time for absolute
confirmation. The allied condition tsutsugamushi disease

is known not to confer lasting immunity, so that further
observations of tropical typhus may prove this measure to be

of no prophylactic value.

Much of all this is, and must of necessity in the light
of our present knowledge, be speculation. Before the
epidemiology of Malayan scrub typhus can be put on firm ground,
gtill further work is necessary, both in the field, and in

the laboratory.



TERMPERATURE CHARTS OF VARIOUS
TYPHUS-LIKE FEVERS.

vide PART. III.
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PART III.

The relationship of Tropical Typhus (K" form)

to other typhus-like fevers in Malaya and

elsewhere.,

For many years fevers similar to a greater or less

degree in their salient features, to the classical typhus
exanthematicus commonly found in certain European countries,
have been recognised in various parts of the world. In
Mexico Tabardillo has been long known, but as it occurred in
epidemics, had frequently a high mortality rate, and was
associated in its transmission with the body louse, it was
considered to be precisely the same as 0ld World typhus and
was believed to have been imported to that country by the
Spanish.

31

Wwhen Brill in 1898 and again in 1910 desecribed mild
cases of typhus-like fever occurring in New York, in which
contagion appeared to play little part, which were of
sporadic occurrence, seldom associated with lice, and most
prevalent in the summer months,it was generslly held that he
was dealing merely with a mild, endemic form of European
typhus.

The first two distinct diseases to be recognised as
having many--typhus-like features, while at the same time
having important points of difference clinically, and more
particularly - epidemiologically, were Rocky Mountain épotted
fever, and tsutsugamushi disease, or Japanese river fever.,

Within recent years, however, a considerable number of

observers in various parts of the world have reported fevers

with certain oclearly defined typhus-like characteristics,

and it is becoming more clearly recognised that typhus fever
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has a wider distribution than hed hitherto been believed,
though at times inconstant and protean in its manifestations.

In the Far East tsutsugamushi disease has been known
for a considerable time, I*‘letcher:3 in his resume of its
distribution, mentioned that for many years, it was looked
upon as a local form of typhus, until Balz and Kawakami in
1879 recognised it as a separate disease and gave it the name
of "Flood Fever" because it was most prevalent after floods,
in the valleys of certain Japanese rivers. The disease is
endemic in Japan and Formosa, and although it is supposed not
to occur in China today, ancient Chinese writings mention a
sand mite which burrowed under the skin and occasionally,
according to ancient belief, caused death by reaching the
heart of the victim. Faust (1925)32 described two doubtful
cases occurring at Wuchang in the central Yangtse Valley.

In 1908 Ashburn and Craiég%nwestigated tsutsugamushi
disease with special reference to its relationship with Rocky |
I‘ountain spotted fever., They found that both had many
clinical features in common, such as conjunctival injection
and photophobia, moist coated tongue, cough and oedema of the
lungs. In both deafness might be present, but was more
Pfrequent in tsutsugamuahi disease, sand a moderate degree of
splenic enlargement might be present in each. The differencesb
were principally of degree rather than kind; +thus the rash
appeared in both about the same time, but tended to be j
haemorrhagic and petechial in Rocky Mountain spotted fever, and |
to persist longer, while gangrene of the skin might be a
sequel. An important point of difference was the distribution
of the rash which in spotted fever was first abundant on the
wrists and ankles, later spreading over the whole body, while
in tsutsugamushi disease it first appeared on the face,
spreading later to the chest, trunk and legs. An outstanding
point of distinction was the presence of an initial ulcer,

and accompanying lymphadenitis in tsutsugamushi disease.
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Further this disease did not confer immunity against

subsequent infection, though successive attacks were less
severe, while apparently Rocky Mountain spotted fever was
followed by lasting immunity. In both the death rate was
high (15% - 70% with an average of about 27% in tsutsugemushi

disease, and over 70% in spotted fever), It must be rememberedi
)

4

however that they were comparing tsutsugamushi disease with the
Montana variety of Rock®y Mountain spotted fever and not the
Idaho variety which is much milder, and has a death rate in the 1
vicinity of 5%. Tsutsugamushi disesse would appear to occupy '
a position 1ntermed1ate between these two varieties, with |
regard to the severity of the symptoms, and the mortality rate.
Finally they suggested that certain obscure fevers in the
Phillipines might prove to be tsutsugamushi disease. ;
Ashburn and Craig had likened Rocky Mountain spotted “
fever to typhus clinically; tsutsugamushi disease they thought
more closely resembled typhoid, though displaying at times

characteristics associated with plague, pneumonia,and typhus. ;

=

" 3
This latter observation is of special interest since Schuffner 4

in 1915 under the title "Pseudo Typhoid of Deli*" described a
series of cases occurring in Sumatra which closely resembled
the tsutsugamushi disease of Japan. The symptomeof this

disease were very similar to the Japanese variety, but on the

whole were less severe, and the mortality rate was only 3%.

The rash which consisted of roseclar raised spots varying in
size from a hempseed to a three penny piece, was very similar
to a secondary syphilide, and made its appearance on the second
or third day. It was thickest on the trunk, particularly the

flanks, and usually persisted for seven or eight days. On

fading it frequently left brown stains, a feature which Ashburn
and Craig had noted in spotted fever of the Rocky Mountains,

but had failed to find in tsutsugamushi disease in Japan. This
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Sumatran disease shewed many of the signs and symptoms associg-

ted with tropical typhus; intense headache, drowsiness, in
severe cases the typhoid state, or continuous delirium.

Nocturnal restlessness was common, and nervous signs tended to
become more evident late in the disease, and to persist into i
the apyrexial period. Bronchitis and broncho-pneumonia |

occurred as complications, and rheumatoid pains were occasion-
ally present in the small joints. In addition there was an i
easily observed initial ulcer, rather indolent with clear cut !
edges and black necrotic centre, accompanied by moderate |
lymphadenitis. The temperature curve in typical cases
resembled more closely that of typhoid than typhus the fastigium ;
not being attained until the fourth or fifth day, while the
fall was by lysis.

About the same time Dowden35 (1915) in the FederatedMalay
States described a case which he believed to be identical with ;

tsutsuganushi disease of Japan. The initialulcer was present,
with necrotic centre, and a rash consisting of papules varying

in size from a pinhead to that of a pea. Dowden also like

Schuffner was struck by the resemblance of the rash to a
secondary syphilide. The fever in this case lasted for twenty

seven days, and bronchitis and broncho-pneumonia were present

as complicafions, ' #
36

Kitashima and Miyajima (1918) gave a full statistical

!
!
i

account of Psutsugamushi disease as it occurred in Japan. They
gave the average death rate over a period of years as 28% but
mention that in one year in one district it was as high as ]
62.5%. The rash, according to them, may appear within fairly
wide limits - 5th to 9th day, and they noted that the pulse was
generally full and bounding, and relatively slow. i
In 1919 Hatorisv described a form of tsutsugamushi occurringf

in Pormosa. It differed in certain details from the typical

Japanese variety. Thus the mortality rate was in the vicinity §
of 10% as compated with approximately 30%. A bigger prOportioniﬁ
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of the cases in Fornosa had no rash, and on the whole the
disease tended to run a milder course. The epidemiology also
was rather different., In Japan the endemic areas appeared
to be confined to river valleys subject to flooding, whereas in
Formosa cultivated fields and forest lands, lying at the base of i
mounteins, and not subject to inundation, appeared to harbour i

the vector, Moreover in Formosa Trombicula akamushi was not

restricted to field mice to the same extent as in Japan but
was a comnon parasite of other rodents, and of chickens,
pheasants,and dogs.

Hayashi (1920)38 gave an account of his work on the etiology
of tsutsugamushi from 1906 onward. He described various rod, i
spheroid, and ring shaped bodies which he considered to be forms

of a protozoan and named tentatively Theileria tsutsugamushi.

In 1931 Ogata39 observed gram-negative, pleomorphic non-

filter passing organisms to which he gave the name Rickettsia

tsutsugamushi,. During the same year Kawamuf%pclaimed to have

demonstrated Rickettgia-like bodies in the body eavity of
Trombicula akamushi, and suggested that these should be named

Rickettsia akamushi. This claim was questioned by Hayashi
4 ~

(1831), who pointed out that there are various mites closely

allied to Trombicula akamushi, and that all contain Riokettsge~

like bodies, He considered that the organism associated with

tsutsugamushi disease should be named Ricketisia tsutsugamushi.

On the other hand Nishibe and others (1981)*2:4%s in describing
their work with tissue cultures had called the organism found in

the tissues of experimentally infected animals, Rickettsia

orientalis,

Despite a certain confusion in nomenclature sufficient

evidence appears to have been brought forward by these various

workers to strongly incriminate a Rickettsia as the causative

organism of classical tsutsugamushi disease,

‘The possibility of tsutsugamushi disease occurring in the
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Phillipine Islands has already been referred to in the review

33,

of the work of Ashburn and Craig. Sinclair (1930)44 gave

an account of what appeared to be an indisputable case of the
disease occurring in a Ruropean woman so far removed from
the generally accepted endemic focus 6f the disease as New
Guines. Rash, ischar, pyrexial period and general signs and
symptoms were typical, and although the Weil-Felix reaction
was twice negative no mention is made as to whether the

*Kingsbury* strain of Proteus X,l9. was used or not.

Reference has already been made to the work carried out
by Walch16 (1922) in sumatra, and his conclusicns that most
probably the vector of the so called pseudo typhoid of Deli

was not Trombicula akamushi as in Japan, but the closely allied

T.deliensis, an acarine commonly found in lfalaya also, as an

ecto-parasite of the rat.

5 8
The work of Fletcher and others e

on tsutsugamushi
disease in Malaya has been mentioned, and the differences which

according to them existed between this disease and tropical

typhus have been indicated; in particular the more gradual onsety

the presence of the initial ulcer, the longer pyrexial period,
the more graduael fall of temperature, and the absence, or
presence to very low titres of the Weil-Felix reaction.

While certain very typical and clear cut instances of each
disease may feadily be distinguished by these criteria, in a
considerable number of cases differentiation may be a matter
of no little difficulty. Wolff<l from his experience of both
diseases in the Dutch Bast Indies, has asserted that the only
constant distinguishing feature is the presence or asbsence of
the initial ulcer, He described the case of a native admitted
with fever which showed the typical curve of tropical typhus,

and in which he obtained a positive Weil-Felix reaction to a

titre of 1 with the "K" strain of Proteus X19. The
1000
patient was discharged, but was re-admitted six months later

e

i
4
b

1
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with high fever mand a typicel tsutsugamushi scrotal ulcer.
His blood serum again agglutinated the "K" strain of
Proteus X.1l9 to a titre of I , but only after the lapse

1000
of twelve days.lt was obvious therefore that agglutinins arising

from the first attack of fever had disappeared, and that the
second positive reaction was a direct result of the disease )
with which it was associated., He made the significant state-
ment that tropical typhus, or possibly tsutsugamushi disease
without ulcer, does not confer immunity from tsutugamushi
disease with ulcer, Further he was of the opinion that it
was still an open question whether the two diseases were
caused by different viruses, or whether, rather they were
transmitted by different vectors, the presence or absence of
the local ulcer being dependant upon the particular vectoer
involved.

With the Weil-Felix reaction to‘a titre as high as 1 ,

1600
it would in practice be impossible to differentiate between
a great number of cases of tsutsugamushi disease without ulcer,i
and tropical typhus of the "K" form, either on clinical, or, |
in our present state of knowledge at least, etiological and
epidemiological grounds.

The problem of the degree of relationship existing between
typhus-like fever in Malaya is rendered more complex when the
urban or ‘W" form is taken into consideration. Attention
has already been drawn to the observation made by Anigsteinl ’
of a transformation from the "K* to the "W* form during passage
through laboratory animals, the rat in particular being in his
opinion the causative agent, and there appears to be no reason
why this should not occur in nature. It would not however
explain the almost entire absence of the "W" form in humen
cases from rural areas, and the peculiar rarity of the nx*

form in urban centres.

with no clear knowledge concerning the vector, or vectors
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it may be considered venturesome to embark upon even a

hypothetical explanation for this. It is possible,however,
that tsutsugamushi disease may be the originasl form in which
typhus-like disease existed in Malaya, brought thither from

a distant endemic area by migrant birds, a possibility

16
suggested by Walch  who found mites on Acrocephalus orientalis,
a bird which migrates southward from Jepan during the winter
months. It is possible that the adaptation of the virus

previously carried by Trombicula akamushi to a vector of a

different though closely allied specied8. Trombicula deliensis,

may modify its virulence to a varying degree, so that while
clinical tsutsugamushi disease may still appear in a small
number of cases, it is of a milder type, and is associated with
a lower mortality rate than the original Japanese form. In a
growing number of cases, however, the resulting disease is
clinically tropical typhus, varying from cases which, were it
not for the absence of the initial ulcer, would from a
consideration of the mode of onset, length of pyrexial period,
and mode of defervesence, be diagnosed as tsutsugamushi disease,
to the more typical type with abrupt onset, comparatively short'
pyrexial period, and repid fall of temperature.

S0 far as the urban form of tropical typhus is concerned

it would seem that T.deliensis suspected in rural areas, can

play little part as a vector, since Fletcher® has stated that
of fifty four rats trapped in the bazaar of Kuala Lumpar town,

not one was found to harbour Trombicule: deliensis, Fortyone

however, were found to be infested with the more comuon

Trombicula muris. It is suggested therefore that the vestor

of the urban form of tropical typhus differs from that of

the "K" form, and may not indeed be a Trombicula, but possibly

29,45,

a rat flea, as has been suggested by Dyer in connection

with certain cases of endemic typhus in the U.S.A. and by
6
Kodama and others (1932)4 ' in the endemic typhus of Manchuria.




81,

That the transformation from the "K" to the "W" form is a
result of the passage from rat to rat by some vector other than

the rural Trombicula,is put forward as a suggestion only. That

the "K" form is the dominant, probably original type, appears
to be shown by the comparatively few occasions upon which the
transformation from"K" strain to "W"strain tekes place,and the
absence of any laboratory record of a transformation in reverse
direction having occurred. The clinical record moreover tends
to support this view, since of one hundred and sixty four cases
of tropical typhus reviewed in Lewthwaite's series,9 comprising
the great majority of cases occurring throughout the Federated
Malay States durihg a period of two years and four months, only
ten were suffering from the "W" form.

All this is admittedly of a speculative and highly
controversial nature but the relationship of these three
Malayan typhus-like fevers to each other can only be established
on unassailable grounds when more intimate and detailed know-
ledge has been gained concerning vectors and reservoir host s.

S0 far as other far Eastern countries are concerned,
typhus-like fevers do not appear to be of common occurrence.

In 1908 Yersin and Vassal47 described an outbreak of a typhus
like fever in Annam in French Indo-China, amongst a gang of
imported Tongquinese labourers. These men had lately arrived
by steamer, and apparently no case had occurred on board. They
were engaged in work on a railway embankment, and though this
is not specifically mentioned, it no doudbt involved close
contact with coarse undergrowth, The first case occurred
fourteen days after arrival and the symptoms were very similar
to the Malayan tropical typhus; sudden onset, suffused con -
junctivee, severe headache, lung involvement, prostration and
marked nervous signs. The temperature curve was of very much

the seme type and the fall was by rapid lysis. (See Chart No.10)

Pive ceses ocourred, in all of which no resh could be observed.
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Convalescence was remarkably rapid. As inoculation of

guines-pigs rats and rabbits with patients blood failed to
produce any results they decided to adopt the somewhat

drastic measure of inoculating human volunteers. The first
case, a Tonquihese labourer, was inoculated with .5 gunof
blood taken from a naturally infected patient on the second
day of his disease. After an incubation period of fourteen
days, the volunteer developed a severe attack of fever, with

marked prostration, lung signs, and nervous manifestations.

The second volunteer, also a Tonquinese of the same gang,
convalescent from malaria, received .5 gm blood taken from
the first experimental caese on the fifth day of the disease,
and after an incubation period of twenty-one days, developed
a very gevere attack, with sudden onset, continued and
remittent fever lasting eleven days, plague like delirium,
conjunctival injection, insomnia, and marked prostration. 1In
both cases the temperature fell by rapid lysis, and conval -
escence was rapid,

Yersin and Vassal considered this to be an example of
typhus fever of the Qld World type, and suggested that it was
probably transmitted by the bite of some insect. This was
before Nicolle's incrimination of the louse as the vector of

European typhus, and no reference is made to the presence or
absence of lice on these patients. On consideration of all

the facts as given by them, it seems more likely that this

was a form of tropical typhus, and the failure to infect guinea-§

pigs with patients blood supports this view. ,
Bablet and Mesnard (1927) 48 desoribed a fever occurring

in Tonquin, which would appear to be a form of typhus-like

fever. The death rate was in the vicinity of 3%. In a

series of forty-two examinations the Weil-Felix reaction was

positive with an indologenic strain of Proteous X.19 in twenty-

three cases; 4in five cases it was positive with the
anindologenic "Kingsbury" strain; while in five cases

positive results were obtained with both strains.
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An interesting situation appears to exist in Manchuria.
46,49,50,
According to Kodama and others (1932) two distinct
types of typhus apparently exist side by side, one the classical
louse-borne typhus exanthematicus occurring in epidemic form,
the other, which they call Manchurian typhus, persisting in
endemic form, and transmitted in their opinion, by the rat flea

Xenopsylla cheopis. They claim to have demonstrated

Rickettsia-like bodies in the body cavities of fleas belonging
to this species, and also in rat lice of the species Polyplax

 spinulosus, taken from the bodies of rats trapped in endemic

areas. They asserted that these Rickettsia like bodies,which

they named Rickettsea manchuriae were not identical with

Rickettsia prowazeki, though probably of a common origin, and

in support of their view referred to a series of animal
experiments carried out by them. They found that guinea-pigs
inoculated with virus containing material obtained from the
endemic form, reacted with marked scrotal swelling, redness,
and oedema, while at the same time brain lesions were not
constant nor well marked. Moreover abundant Rickettsise could
always be demonstrated in smears taken from the surface of the
tunica vaginalis, and from the exudation in the sac.Trensmission
of the disease through the albino rat also was a matter of com-
parative ease., All these features were in marked contrast to
those obtained by using infective material derived from true
typhus. They suggested that the reservoir host of Manchuri&n
typhus was the common house rat, with rat fleas as vectbrs.
They sought to explain the different reactions obtained with
the two strains, by suggesting that the one, Rickettsia

manchuriae, by passage through animal host primarily, had

developed an affinity for the tunica endothelial system, while

the other, Rickettsia prowazeki, by constant human heart blood

passage had developed an affinity for the vascular endothelial

system,

BTt
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51
Hoshizaki (1932) claimed to have successfully propagated

Rickettsia manchuriese in tissue cultures, and to have demon-

strated an increase in virulence one hundred fold after
culturing for eleven days. He further stated that no direct

relationship appeared to exist between the number of Rickettsiae

and the degree of virulence.

Kundu (1952)52 described a case occurring in Rangoon, The
patient was a Hindoo, a city clerk living in fairly sanitary
surroundings, and free from lice. He had not been out of the
town for some time before the onset of the disease, which
commenced abruptly with fever and headache. The rash appeared
on the seventh day, and consisted of indistinct macules on the
back and extensor surfaces of the limbs, It was indistinct and

" faded on the eleventh day of the disease, The patient was very
i1l, with delirium, alternating incontinence and retention of
urine, distended abdomen, conjunctival injection, transient pain
in the knee joints, and bronchitis during the second week., The

temperature dropped on the seventeenth day, and remained normal

after the twenty second day. The Veil-Felix reaction was positive

to a titre of 1 , but the strain used was not mentioned. It
2000

was suggested that this typhus-like fever might be of Malayan

origin, but in view of the peculiarly focal distribution in

Malaya, there would anpear to be little justification for this

opinion, though it is admitted that Rangoon is only a matter of

three or four days steamer journey from Penang, and infedtion

)

might possibly have been carried by a ship's rat. This isolated :

case of typhus-like fever occurring in Burmah appears to be
identical with the urban form of Malayan tropical typhus, and
it would be a matter of interest to discover whether a rural form
occurs endemically in Burmah or not.

Typhus-like fevers have been known to occur in India for

some considerable time. Megaws5 in 1917 described a case which
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he compared to Brill's disease, owing to its relative mildness.
The patient gave a history of having been bitten by a tick
while in the hill country, twenty one days before the onset
of the fever.

Megaw sugzested that typhus exanthematicus and the Montana
type of Rocky Mountain spotted fever, both characterised by a
ﬁigh mortality rate should be placed in one class, and all the
other typhus-like fevers with low mortality which he called
"™acular fevers" should be classified together under the name
of Brill's disease. He objected to the name "paratyphus"
as there was no proof that these fevers stood in the same
relationship to typhus as did paratyphoid to typhoid. On the
other hand he considered that to baldly call these fevers typhus
would give rise to a considerable amount of unjustifiable alafm
amongst the general public who have grown to look upon this
term with dread.

in 1921 Megaw4 gave a fuller account of this typhuselike
disease as it occurred in Indian hill stations. According
to his account the disease tended to run a somewhat milder
clinical course than is generally the case in Malaya. The
temperature curve however, is reminiscent of Malayan tropical
typhus (See Charts Nos. 11 & 12). The disease described was
characterised by abrupt onset, rapid rise of temperature, a

pyrexial period of e«bout thirteen days, and termination by lysi&{

A rash appeared about the fifth day, and became conspicuous on
the seventh. It consisted of rose red spots and flat red

blotches. .Bronchial congestion and rapid respiration were

freyuently present. In many cases the patients were Europeans
with no trace of lice, though in several cases a history of tick%
bite was obtained. Megaw himself contracted the disease
twenty one days after being bitten by a tick. In his case the :

onset was gradual, the fever lasted twelve days, and the g
temperature fell by lysis. There were no marked nervous '
!
1

symptoms. He suggested that from the evidence availsble this
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fever of the Indian hills was most probably transmitted by a
tiok with some jungle animals, possibly rodents, as reservoir
hosts.

54,55,56,

In 1924 and 1925 Megaw again discussed the typhusd
like fevers and suggested that in the past these had been
wrongly diagnosed, because typhus was considered to be rare in
the tropics, and the rash was frequently not observed on dark
skinned subjects. Moreover it was usually regardesd as occurring
in severe and fatal epidemics, and in consequence sporadix cases

had been thought to belong to some other disease group. These

typhus-~like fevers often resemble fevers on the enteric group,

and not uncommonly a positive Widal reaction was present in low
dilutions, so that their true nature might easily have been
overlooked. It had been supposed that typhus was characterised
by sudden onset and sudden termination, whereas this was not
always the case in the typhus-like fevers of the tropics. Perhaps
the most fruitful cause of error in diagnosis, however, was the
belief that 1t was impossible for people living clean,healthy,
out-door lives to contract a disease so frequently associated
with filth, destitution, and misery.

He elaborated a more comprehensive scheme for classification
than he had originally suggested in 1917, using the vectors
where known as a basis. Thus typhus exanthematicus was shown
as "louse typhus]' spotted fever of the Rocky Mountains as mticke |
typhus," and tsutsugamushi disease as "mite-typhus." The. fever
described by him as occurring in the Kumeon hills in India, he
included under the heading of "typhus of unknown origin® and in
the same category he placed typhus-like fever of South Africa,
twelve day dengue 6f Nigeria,Mossman fever,Adelaids fever,and
pseudo typhoid of Sumatra.

In 1928 Megaw and Raosv gave a further interesting acoount
of the sporadic forms of typhus-like fever occurring in various

parts of the world and they enlarged Megaw's previous
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classification to include under "typhus-like fevers of unknown
origin", Brill's disease, endemic typhus of the gouth-

€astern gtates of U.S.A., Fievre Boutenneuse, pseudo or
paratyphus. of Kenya, and Malayan tropical typhus.

They described the occurrence of further Indian cases, and
stated that in eight instances a tick was implicated, while in
other cases tick bite was strongly suspected. The incubation
period in the cases with a definite history of tick bite was
six to fourteen days. In the majority the Weil-Felix was
negative with all streins, but in one European patient a positiva‘
reaction was obtained on the twenty first day after the onset, %
to a titre of I%_, with strain No.67 Kuala Lumpur, and 1ncomp1eté
agglutination wigh the "Kingsbury" strain to a titre of I .

From the time when attention was first drawn to theza-
occurrence of sporadic cases of typhus-like fever in Indias by
Megaw, cases have been reported from time to time from widely
separated localities of the sub-continent. w1lliamsbn58

reported a case in 1924 occurring in a European soldier. The

fever was not very severe, the temperature ranging betwsen 99°

and 102°; the pyrexial period lasting for seventeen days. De-
ferveseenoewas by lysis. There was no definite history of tick f
bite, but ticks were present in the camp. The patient had been%
occupying a tent with other comrades but none of these were

affected. He wes admitted to hospital on the sixth day of

illness, and a rash consisting of macules was present on the ;
face, soles of the feet and palms of the hands, papules were |
to be found on the trunk, and both macules and papules on the
limbs, some of which were petechial. Sore throat and conjuncti-

val injection were present, The Widal reaction corresponded

with that of an inoculated subject, and there was no rise in ;

agglutination on a subsequent test, so that typhoid¢ could be

excluded.

i R K ST
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59 : 6
De in 1930, and Pai in 1931 O, each described a case
corresponding closely with those already described by Megaw.,
In both the Weil-Felix reaction was negative, but how many

strains of Proteus X.1l9 were used is not mentioned, In one

case the patient, a railway guard, gave a history of having
been out shooting a short time before the onset of his illness.
The other patient, a native cavalryman had a small insect bite
on the finger and it was suggested that this might have been
caused by a tick whilst he was engaged in grazing horses.

In 1932 Biggamel reported cases occurring in European
soldiers stationed at Bangalore. In all‘threevcases the
temperature fell by lysis on the eighteenth or nineteenth day
of the disease (See Charts Nos. 13 & 14.) Again as in Megaw's
cases the course of the fever did not appeaf to be so severe as
in the typical Malayan case. Headache and pains in the muscbsl
were marked, particularly in the early stages. The rash
appeared on the third or fourth day of the disease, first
appearing as macules, later papules, and finally petechiae,
In all cases it was of a dusky colour. It apbeared all over
the body and was observed on the palms of the hands and soles »
of the feet. There was no conjunctiwal injection, and apparent{
1y no lung involvement. Insomnia was marked in one case and
slowness of the pulse for the degree of temperature was present

in all three. An interesting feature was the presence in two

cases of agglutinins for Proteus X.19 ®Kingsbury" strain, to

titres of I and I respectively.

150 250
Consideration of the foregoing renders it clear that in

India typhus~-like fevers with many points in common with the
Malayan tropical typhus are occurring. In some of the higher
;

hill stations it may be impossible to altogether rule out the

louse as a vector, but on the plains such a possibility is remmbi

i

Many of the cases described have been Europeans living a healthy,




89.

open air life, in clean and hygiemic surroundings, and‘ some
other vector must undoubtedly be involved. Megaw strongly
suspects some species of tick, and has brought forward

clinical evidence to support that view. So far as can be
gathered no actual experimental work has been done to prove its
infectivity, and the possibility’of more than one vector trans-
mitting the disease must not be overlooked.

The differing results of the Weil-Felix reaction, and the
variation in length of the pyrexial periods, suggest that there
may be more than one form of typhus-like fever occurring in
India. That such a large proportion of the reported cases have
been Europeans is a significant feature when it is remembered
how comparatively few in number they are. In the more remote
districts typhus-like fevers probably occur undiagnosed, and
further investigation may reveal their presence with much
greater frequency among the native population than would be
gathered from statistics. The occurrence of tsutsugamushi-
like diseases in India does not appear to have been recorded,
but the possibility of its unrecognised existence among the
illiterate and ignorant rural population cannot be lightly
dismissed.

The presence of typhusslike fevers in Australia is ex-
tremely interesting since so far as can be ascertained,typhus
exanthemaeticus has never occurred there, and consequently such
fevers cannot be considered as merely mild variations of that
disease, such as afe some times recogﬁised during 1nter-e§idemio
periods in Europe.

Under the name of "Mossman Fever® Smithson (1910)
described a continued fever occurring in the Mossman district

of North Queensland, The onset was abrupt with headache and

fEver. The pyrexial period was ten to fourteen days, and the

oy - e oo

temperature ranged between 102° and 105°F, with morning remission%

of some two degrees. The fall of temperature was generally by
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rapid lysis. The subscapular and posterior axillary groups of
lympathic glands were enlarged. The patients were dull and
lethargic, and occasionally passed into the typhoid state;
actual delirium however was not noted (See Charts Nos.3 & 4.)

The epidemiology is of particular interest. sugar cane
is grown in the district, and only persons actually engaged in
the cuttings of the canes were affected; the farmers and millers
escaping infection. In his opinion direct contact plcyed no |
part in the transmission of the disease, and he did not think
that mosquitoes could be held responsible. It was noticed that
cases from certain farms were more severe than from others. No
vector was definitely implicated but Smithson considered that it
was probably transmitted by some insect harboured by the sugar

canes.
63 64, 65,
Hone in 1922 and again in 1923 described a fever

ocgurring in the city of Adelaide, which had originally been
mistaken for typhoid because of headache, pyrexia, relatively
~slow pulse rate, and the absence of any signs of local disease,
apart from some degree of splenic enlargement. On more careful
observation however the onset was found to be more abrupt than

in typhoid, and the accompanying headache more severe., The rash
appeared rather earlier, generally from the fifth to the seventh
day, and though at first it might be mistaken for the typhoid

rash, it tended later to become more diffuse. Cases with marked

rash gave an appearance very similar to that of measles, and this

was acoentuated by the reddened conjunctivae. coryza, however,

was absent, In severe cases delirium was marked, and the
patient looked desperately ill. Nevertheless toxaemia clesred
rapidly with defervescence which occurred generally on the
twelfth to the fourteenth day of the disease, by orisis, or
rapid lysis. In the four cases that died no bowel changes were

-observed, and in the other organs, save for the signs of severe
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toxaemia, nothing significant was observed. The Widal reaction
was lnvariably negative, but after the eighth to the tenth day of

illness, B. Proteus, X.19 was agglutinated to titres of I to
80
I o The reaction was absent in the early stages, firmly

1000
established with the approach of defervescence, and most marked

in the early stages of convalescence. A tuller account of the
66
serological findings in this series was given by Bull (1923) .

In the cases investigated body lice were never found, and
head lice in one instance only. Many of the patients came from

clean homes and there rarely appeared to be any connection
between patients, though one group of five came from two:
adjoining houses. Where groups did occur, ﬁo regular period
intervened between cases, so that the possibility of direct
contagion could almost certainly be dismisged. One striking

_ characteristic brought out by the earlier cases was the existence.
of occupational foci of infection, so that people living in

widely separated districts of the city, but who worked near the
one centre, contraéted the disease. In many of these cases

there was association with the handling of wheat, in which at
times weevils were present. Another outstanding feature wss the
frequency with which housewives, bakers, grein merchants and shop-
keepers were attacked, This had already been observed by
Fletcher in his studies of the urban type of Malayan tropical
typhus, and as will be shown later similar observations were

made in connection with endemic typhus of the South Eastern

States of the U.S.A.
Wheatland67 in 1926 gave an account of a typhus-like fever

occurring in Queénsland among farm workers. It was not unlike
the fever already described by Hone: the pyrexial period lasted
from twelve to fourteen days, and was terminated by crisis or
rapid lysis, Severe headache was a prominent symbtom,&nd there

was a macular rash, rather similar to that of typhoid, but more
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profuse. The Weil-Felix reaction was invariably positive.
The mortality rate was only 2%. There was no evidence of
contagion, and lice as transmitting agents were definitely ex-
cluded, It has been observed that prior to the outbreak a
plague of nice had occurred in the district, and coincident
with the advent of human cases, mice were found dying in large
numbers. The people of the district associated the disease with
these sick mice, and called it ™mouse disease™. It was noted
that human cases were almost entirely confined to individuals
occupying mouse-infested farms, or handling grain, which had
been contaminated by mice. Wheatland was of the opinion that
the vector was an ecto-parasite of this animal.

Moore (192'7)68 described a series consisting of seventeen
cases,occurring in Perth and Freemantle, Western Australia. They
were characterised by abrupt onset, though in one case there was

prodromal malaise, Initial rigor was present in two cases,
eand in three the onset was followed by epistaxis, Headache was

"severe and the eyes were congested, A rash was present in all
cases on the trunk and limbs, but the face was unaffected. The
date of appearance was only noted in one case, the eruption being'
in evidence on the sixth day. The fever terminated by rapid
lysis on the 1l1lth or 12th daye. All cases gave a positive Weil-
Felix reaction, but there appeared to be two groups, one agglu-
tinating to high titres, the other to considerably lower., In

one case broncho-pneumonia was present as a complication, The

ma jority of cases were associated with grocery or grain shops,

and these were found to be infested with rats and mice. The
commonest eoto-parasite of these rodents was found to be
Ctenopsylla musculi which does not affect man, but in a proportion
Xenopsylla cheopis was present, and also the rat louse Polyplax

8pinulosus,

69
In 1927 Strickland reviewed the Toowoomba epidemic, and

suggested a variety of transmitting agents. He thought that ticka;'

|
i
f
i
it
I
i
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could probably be discounted, but considered that of the ticks,
an Ixode was the most likely. He suggested that a mite would
quite possibly prove to be the vector, and accounted for the
absence of primary ulcer by postulating a mite with a long
proboscis, In this connection he referred to Negayo's ob-
servation that subecutaneous injection of virus gav: rise to no
local or lymphatic involvement, whereas .intracutaneous did, In

Australia there was a Gamasid mite, Laelaps australiensis, which

satisfied this proviso,.
70 :
In the same year Hone (1927) gave a review of endemic
typhus as it occurred in Australia, with particular reference to

Adelaide. He added 1little to the clinicel description which he
had already given earlier. The rash he mentiore d might easily

be overlooked. It was commonest on the trunk, spreading to

the thighs, and occasionally down the arms, and appeared between
the 5th and 7th days. The face was rarely affected. The rash
consisted of iLirregular dusky macules and papules, and subcuticulax

motiling was frequently observed. Petechiae were rare, and only

oceurred in severe cases, The rash fafled at, or just before
defervescence, which occurred rather abruptly about the 12th to

14th day. Leucocytosis was common, though in some cases

leucopenia ococurred. ~ One case of suppurative parotitis occurred,
and one of thrombosis of the iliae vein, but the commonest com~-
plication was broncho-pneumonia of a hypostatic type. In a
series of 85 cases 5 deaths occurred, giving a death rate of 6%.
Weil-Pzlix reactions were positive with indologenic strains of

Proteus X.1l9. but he suggested that stahdardisation of the

various strains of Proteus was necessary in Australia, in order
to have a firm basis for comparison. He stated that cases
occurred in localised outbreaks, and were more prevalent in
summer months, This he thought might be due to an increase in

the rodent population following the spring breeding, and also
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possibly to an increase in the vector, paricularly if this should
prove to be a rat flea. Other outbreaks, he had become con-
vinced, were connected with some local disturbance of the rat
population, such for example as the moving of large quantities of
grain,.
71

Pentold and Corkhill (1928) described a case of typhus-
like fever occurring in Melbourne characterised by sudden onset,
fever, headache, delirium, and pain in the chest, The fever
terminated on the 10th day. A positive Weil-Felix reaction

was obtained both with an indologenic strain of Proteus X.1l9.

and with the anindologenic "Kingsbury" strain.

72 ‘
In 1930 Davis recorded a case occurring in Brisbane, with |

sudden onset, severe headache, and a rubeolar rash appearing on
the 7th day and fading on the llth. The pyrexial period was of
twelve to thirteen days duration and was followed by rapid con-
valescence. Blood serum taken on the 1l2th day gave a positive
Well-Felix reaction. Prior to his illness the patient had been
employed as a dock labourer, and had been engaged in handling
grain,

73
In the same year Newman (1930) described a case occurring

in Sydney with very much the same signs and symptoms as the Adelside

cases, The pyrexial period lasted 12 days, and the Weil-Felix

reaction was positive to a titre of 1/960. The patient was em-
ployed in a garage, and a few weeks prior to his illness some old
sheds, which probably harboured rats, had been demolished, His
home also was rat infested. Lice were not implicated in either

of the foregoing cases, and no further cases occurred.

In Australia there appears therefore to be both urban and
rural typhuswlike fever, but whether these can be distinguished
from each other as can the Malayan types, is not clear. Sero-
logically, and so far as can be ascertained clinically, the
diseases of Adelaide and other urban centres, and those of

Queengland are the same, and correspond very closely with the
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urban type of Malayan tropicel typhus., In all three agglu-

tination takes place with the indologenic strains of Proteus X.lg‘

The relationship of Mossman fever is not quite so clear, since
the results of the Weil-Felix reaction are not known. One
important point which arises from a consideration of the urban

and rural types of disease found in Australia, so far at least

|
!
|

at Adelaide and possibly the other affected towns, and Queensland{

are concerned is the possibility that both have the same vector
since both are associated with grain in one form or another.
This may explain why both belong to the same serological group
in contrast to the Malayan forms, which it is suggested probably
have different vectors, More knowledge concerning Mossman
fever would be of considerable interest in this respect. It
is possible that owing to its association with sugar canes, its
vector differs from that of the cther Australisn varieties des-
cribed, and it may prove to resemble more closely the Malayan

"K" form or gcrub typhus,
In 1911 McNaught © under the title "Paratyphoid fevers in

South Africa®" described various continued fevers encountered
there. The title is misleading since he devboted most of his

attention to describing three series of cases of a fever which

he admitted was neither characteristic of typhoid or paratyphoid,j

and which he was convinced would prove to be a distinct entity.
He éescribed the disease as being characterised by abrupt onset,
severe headache, pains in the back and limbs, flushed cheeks

and conjunctival suffusion, A cheracteristic maculo-papular
rash not unlike Rubella appeared earlier in the disease than in
typhoid, sometimes being present on the second or third day of
the illness, It was widely scattered over the trunk end limbs,
the soles of the feet and palms of the hands also being affected,
In many caeses there were interspersed lighter red spots, rather
similar to rose spots. On fading brown stains persisted for

some time, The tongiie was couted, but neither dry nor brown:

;
Jd
!
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some abdominal fullness was present but distention was not

marked; the spleen was generally enlarged. The fever usually
lasted from ten to fourteen days, and the fall of tempersture :
was by rapid lysis, or occasionally by crisis. The patient ‘
appeared very 1ill during the first week, but there were no deaths.
Convalescence was raplid, and no relapses occurred. He considerec
it to be closely allied to Brill's disesse.

In 1930 Pijper and Dauv5 drew attention to South African
tick-bite fever, and emphasised the fact that it must be dis- 3
tinguished from Tick fever and relapsing fever. A characteristic .
feature was the presence of an initial sore at the site of the
bite, with accompanying adenitis, in this respect resembling the
pseudo-typhoid of Sumatra as described by Schiiffner. Clinically
they considered that it had features resembling Malayan tropical
typhus, Rocky Mountain spotted fever, and tsutsugamushi disease,
This African fever however was invariably mild, and there were no
fatalities. :

They reported that in experimentally inoculszted guinea-pig&;
brain nodules were constantly found, and that these contained ;

Rickettsia-like bodies extremely pleomorphie in charactef. While
1
]

i

their opinion the Rickettsiae were a direct cause of South Africanr

some of these were intracellular, the majority were not. In

tick-bite fever, and they considered that it occupied a position
somewhere between true typhus and Rocky Mountain spotted fever.
In 1931, Troup and Pijper,Ve described the clinical

features of $Pick-bite fever of Southern Africa. The disease
was characterised by a local lesion consisting of a red papule
the centre of whioh later became necrotio. The centre dropped
out and the resulting ulcer was one or two centimetres in diameteri
and took some three weeks to heal. The neighbouring lymphatic
glands were swollen and painful, and there might be lymphangitis ;

but suppuration never took place. Occasionally apart from a

8light degree of fever this was the whole picture in mild cases.
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More usually, however, there was continous fever lasting for
about ten deys, terminating by rapid lysis. Headache was

severe and persistent, Pains were present in the limbs, the |
lumbar region, esnd the back of the neck, Toxaemia was marked, E
and hallucinations, and delirium were common. The eyes'were ;
generally suffused and there was a varying degree of photo-
phobia. The pulse was generally siow for the degree of tem-
perature, and in severe cases cardiac irregularity occurred. %
The rash, which usually appeared about the 5th day, consisted

of macules or papules, dusky red or bright red in colour,
sometimeé resembling rose spots. The distribution was variable;
the eruption might be discrete and confined to the truck, or
diffuse and appesring all over the body including palms of |
hands, and soles of feet. Typically it consisted of slightly
raised bright red papules widely distributed over the whole body.f
It generally disappeared with the onset of convalescence, and no

staining or desquamation occurred. Agglutinins for Proteus X19,.

Proteus X.2 and the"Kingsbury"strain were formed. In Pretoria

the disease occurred most frequently in summer. In the hotter
regions there was no definite seasonal incidence. They stcted

that it was transmitted not by adult ticks, but by larval forms.
Pi jper and Dau77 in 1932 described experimental work

carried out by them in two Soutﬁ African typhus like fevers namely;
South African typhus fever, and the ¢ick-bite fever already re-
ferred to. They stated in the first place that in their opinion
South African typhus should not be considered in a category dis-
tinct from European typhus contrary to the view of other South
Afriocan workers, who on account of clinicel variations, and the
absence of lice from infected individuals had done so. On the
whole they considered it to be milder and less fatal than {
Buropean typhus. They stated that the serum of patients agglu-
tinated Proteus X 19 aﬁd Proteus X 2, but failed to agglutinate
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the "Kingsbury" strain of the former.
They regarded the tick-bite fever of South Africa as a

typhus-like fever on account of clinical similarity, and the
formation of agglutinins in the patientsserum for all three
strains of Proteus mentioned. Further the virus was trans-
missible to guinea pigs, with resulting temperature cjrves
resenbling those caused by inoculation of true typhus virus i
and as they had already demonstrated in 1930, nodules were found

in the brain tissue on post-mortem examination. They considered,1
however, that the primary tick-bite sore differentiated it from |
Eouth African typhus.

- On experimental inoculation into guinea-pigs they found
that the virus of each of these diseases conferred immunity to
subsequent injections of the same virus, but while a previous
infection with South African typhus produced immunity to subse=~
quent inoculation with tick-bite fever virus, a guinea-pig
recovered from experimental tick-bite fever was susceptible to

a later infection with South African typhus.
Apart from the somewhat remarkable observation that

apparently a disease capable of producing agglutinins for three
strains of Proteus, including the "Kingsbury" strain is unable
to confer immunity to a disease producing only ¥wo of these
agglutinins, while at the same time this second disease protects
against infection by the other, there is the further significant
point that typhus-like fevers exist in at least two forms in
South Africa capable of distinction upon serological grounds.
While undoubtedly classical typhus exanthematicus occurs
in South Africa with the louse as vector, a series of cases
having been reported by Sheldonv8 in 1923, there would appear to
be no justification for the sweeping assertion that all typhus-
like fever occurring in that region belongs to the same category,

no¥ for the belief expressed by Sheldon that the extermination
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of infected lice would affectively stamp out the disease.

Support for this view is afforded by Scroggie (19:51)'78
who described a series of ten cases occurring in the Port
Elizabeth district. The signs and symptoms were those of a mildg

typhus-like fever characterised by severe headache throughout, ;

slow pulse, a rash appearing on the 5th or 6th day consisting of f
discrete, irregular red or dupky red macules, which faded without
subsequent staining or desqueanaation. Lice were found on three
cases belonging to one family, but in the other seven single

cases no trace of lice was obtained, and no further cases occurred

in the same households. In six of the cases it was found that

the homes from whigh they had come were rat infested.
7
Gray (1931) reporting the laboratory findings in

connection with this outbreak, stated that the Weil-Felix re-
actions were positive with serums obtained from the ten cases in
titres up to _I with Proteus X.1l9 but were consistently negative

200
with the Kingsbury strain. He noted that leucocytosis was

absent in all cases. He suspected ticks to be the vectors,
and had commenced experiments in this direction,

In the following year Ross (1932)80 described a series of
cases occurring in Southern Rhodesia, during the summer and

autumn months, this being the period of maximum rainfall. The |

cases occurred amongst Europeans living in excellent surroundings;
predominantly rural, and were widely separated in regard to both
time and place. The disease was characterised by . abrupt onset;
intense headache, nausea, musular and articular pains, particu- !
larly in the lumbar region, conjunctival injection, and photo- §
phobia, The patients were generally dull and stuporose and in
severe cases a varying degree of delirium occurred. Slight
respiratory involvement was common, and the pulse rate was
relatively slow., A black necrotic ulcer was present at the onset‘

the scab generally separating at the time of defervescence,

though the scar persisteg for a considerably longer period, A
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rash appeared about the 4th or S5th day, consisting of discrete
dusky red maculo-papules. It appeared initially on the ex-
tremities, but when fully developed the whole body was involved

including the face. It was however most profuse on the }imbs,

and the palms of the hands, and soles of the feet were involved,
No desquamation occurred, but staining persisted for some time
after the rash had faded. Areas of congestion were observed on
the hard and soft palates, and in the buccal and pharyngeal

mucosa from the 4th day. The temperature rose to 102° or 103°

soon after the onset, and was usually continuous. A slight drop
occurred with the appearance of the rash, followed by a rise to
reach the fastigium about the 7th or 8th day. The fall was by
rapid lysis, and the pyrexial period was generally between ten
and twelve days. Convalescence was rapid. There were no com-
plications,and only one death occurred. The Weil-Felix reaction
was negative as a rule. In five cases carefully investigated,
all were negative when the "Kingsbury" strain was employed, while
two were positive with g "W" strain to a titre of “%5. Animal
inoculation failed to produce signifioant results. He considered;
that/in certain respects the disease resembled tsutsugamushi
disease, but was perhaps most closely related to the Fievre
exanthematique of the Mediterranean, He suggested that a tick
or a mite was the possible vector, and noted that in every case
there had been contact with dogs, which at that season of the
year were heavily infested with ticks.

This last observation is of some significance, as will be
seen from & consideration later of Fievre boutonneuse, Fievre
exanthématique of the Mediterranean, the typhus like fevers of
Rome and Greece, and the sastern type of Rocky Mountain spotted
fever. This Rhodesian fever has many features in common with

the tick-bite fever of South Africa described by Troup and Pijpez?B
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but would appear to differ serol@lically, since in their type
agglutination occurred with three strains of Proteus, including
the "Kingsbury" whereas in this type it only occurs occasionally

with one, - Proteus X.1l9.

Further confusion arises when it is remembered that in
Rocky liountain spotted fever, long known to be transmitted by
ticks no initial sore has been observed at the site of the bite,
nor in the fevers described by Megaw and others in India, in
which ticks are strongly suspected to be vectors,

It would be of considerable interest to ascertain whether
in South Africe there is one or possibly two forms of typhus-like
fevers pred~-minantly rural as described by Troup and Pijper?6
and by Ross?o characterised by initial ulcer, and another form
as reported by Scroggie78 from Port Elizabeth predominantly urban
in which the fnitial ulcer is absent.

‘Davies and Johnson(1921)81 described a disease occurring in
Nigeria, which they called "a twelve day fever of the dengue
group"“. The signs and symptoms are given below, and from a
consideration of these it will be seen that they conincide
with the typhus-like fevers described in Malaya and elsewhere,
much more closely than with dengue.

Thé onset was gradual, Headache was intense and imsomnia
troublesome. During the pyrexial period nervous irritability
and depression were common, knee jerks dimished, and muscular
pains frequently present, conjunctival suffusion, and photobia
were present in a moderate degree, There was commonly deep
pharyngeal congestion. constipation and a furred tongué were
the rule, but there was no abdominal tenderness, distention or
vomiting, and no marked enlargement of the liver or spleen. 1In
the early stages a trace of albumen was present in the urine.

The pulse was relatively slow for the degree of temperature ‘
(Chart Nos. 7,8.). The rash appeared on the fourth to the sixthf
day of the disease and was described as rubeolar, with slightly |
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raised spots. It was very profuse, and distributed widely ower
the body including hands and feet. It was never haemorrhagic
and faded after two weeks, though in some instances it was faintly
visible for some considerable time longer. The pyrexial period
was from ten to thirteen days, the temperature usually reaching
its maximum about the fourth or fifth day.

They noted that the cases were widely scattered in their
occurrence, and direct contact could rerely be demonstrated.
Two cases occurred in one house, but three children living there
in contact with the patients were not affected. A medical
officer contracted the disease after attending two patients,and
one native patient developed the disease eleven days after his
European master, They suggested sand flies, or domestic
culicines as possible vectors, the latter being particularly
numerous at the period of the year in which the cases occurred,
They were unable to obtain any evidence of bites by fleas,bugs,
or lice, in so far as the European patients were concerned at

least, but they made no mention of the possibility of ticks or

mites as vectors, A further observation which is of interest
when the epidemiology of both tsutsugamushi disease and Rocky
mountain spotted fever is recalled,was the occurrence of the
disease in association with the rainy season, which in that
particular year had been more than usually heavy.,

In 1924 Balfouraz contributed a paper on "So called pseudo-
typhus" to the Kenya Medical Journal, drawing attention to the
points of similarity and points of difference between a typhus
like fever occurring in Kenya, and other typhus like fevers,
notably Fievre Boutonneuse which occurred in North Africa,
particularly in Tunis., This fever and the fever of Kenya were
similar in that both were associated with joint pains, and were
characterised by rashes which were alike in appearance and which

unlike most exanthems occurred on the sole:- of the feet and the
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palmé of the hands., In the North African variety it could

neither be described as macular, or papular, rather it con-
sisted of lenticular spots or nodosities, discrete, rose red

or dari red in colour, and fading on pressure. The rash gave
the appearance of pimples; and the French name for the disease
was descriptive of this; palpation proved however, that in
reality the spots were not raised, The rash persisted for some
time after defervescence, The disease in Tunis was commonest
in autumn and late sgummer, The pyrexial period lasted about
fourteen days, but was associated with 1ittle or mo malaise,
Usually there was conjunctival injedtion, and while constipation
was the rule, diarrhoea might 6ccasionally be present, He

mentioned that Conor and Euyrat had distinguished Fievre

Boutonneuse from Brill's disease on the grounds that in the
latter condition prostration was much more severe; headache was
intense; morning remissions of temperature were slight; splenic
enlargement was present; the face was flushed and labial
herpes common; the rash appeared about a week after onset, was
morbilliform, and tended in some cases to become petechial.

| 8o far as prostration was concerned Balfour considered
that the Kenya fever more closely simulated Brill's disease.

He thought that Mossman fever and Queensland fever were distinct
from the Kenya variety, though bearing a resemblance to typhus,
Finally he questioned Megaw's assertion that the Kenya variety
was probably transmitted by a tick, and suggested e mite as a

possible vector.

Anderson83 in 1925 described a series of cases occurring
in Kenya, and later in 1930 Jewell and COrmacke4 gave details
of a further series of cases, and concluded by compearing the
disease seen in Kenya with other typhus-like fevers occurring
elsewhere, Consideration of the signs and symptoms desctribed

in both these accounts reveals a close resemblance to the urban
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form of Malayan tropical typhus. Thus, the onset was sbrupt,

generally with rigor and temperature which reached 101° or

103° on the first day (Chart No.9). The face was flushed,

the eyes bright, with injected conjunctivae and slight photo-
phobia, Occasionally there was an intial erythema which faded
with the appearance of the eruption. Jewell and Cormack

describe a purplish subcuticular mottling preceding the rash,
which appeared on the fourth or fifth day, and apparently varied
in character from discrete rosy spots to irregular papules

varying from the size of a pin head to that of a large pea,
appearing in crops and covering the body extensively, including
the soles of the feet and the palms of the hands, but not
occurring on the scalp. At first it disappeared on pressure,

but later brown staining was revealed which persisted after the
rash had faded. Jewell und Cormack did not observe any eruption

in the mouth but noticed deep congestion of the fauces,

Anderson occasionally observed the presence of rash on the soft
palate, and in a proportion of severe cases he described the
occurrence of punctate petechiae scattered over the body. Both
described the facies as being reminiscent of measles, dusky, §
bloated, and dull. The progress of the disease was cnaracterised?
by prostration,\drowsiness, marked insomnia, apathy, intense
headache, and in severe cases, quiet delirium, Joint and
muscular pains were commonly present, and Anderson stated that
tenderness of the calf muscles was a fairly constant sign. The
spleen was not generally palpable. In a proportion of cases

\the lymphatic glands were slightly enlarged but never suppurated. .
In the well developed stage the conjunctivae were brightly
injected. The urine contained a trace of albumen. The pulse
rate was relatively slow for the degree of temperature. The
Weil-Felix reaction was positive in the cases tested, aggluti-

nation being obtained with Proteus X 19 strains, including the
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"Warsaw" strain (indologenic), but not apparently with the
"Kingsbury" straine Complications did not appear to be common,
Anderson reported two cases, pleurisy and phlebitis occurring
in one, and mild pleurisy in the other. Jewell and Cormack
described one case in which thrombosis of both internal
saphendus veins developed, and another in which bronchLo-

pneumonia supervened.

In the latter series out of twenty one cases there were
two deaths,

An interesting feature reported by Jewell and Cormeck was
the presence of an angry looking mark about the size of a
shilling which might have a small ulcer in the centre; ascribed
by the patient as an insect bite. It was usually found on the
fore-arms and legs, and though the corresponding lymphatic
vessels might be tender, and the glands enlarged, suppuration
never took place.

While cases occurred throughout the year, Anderson con-
sidered it was commonest from September to December, and from
March to May, the two periods of heaviest rainfall. Jewell
and Cormack gave August to December as the period of maeximum
incidence.

The epidemiology is ebscure. They did not think that
the vector could be a tick, as their patients were frequently
bitten by ticks whose bites could easily be recognised; though
they admitted that an infected bite might differ considerably
from an ordinary bite so that patients would fail to recbgnise
its true nature. They suggested that a mite would probably
prove to be the vector, and while the reservoir host is not

known, they suspected the rat,

In 1932 Tonkinges inoculated a guinea-pig with an emulsion

prepared by excising a portion of the initial lesion from a
patient whose blood serum later gave a positive Weil-Felix

reaction. The guinea-pig reacted with fever and a characteristic

scrotal lesion, very similar to those previously described by
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Mooser 13 in Mexican typhus, and Anigsteinll’lz’

in Malayan
tropical typhus. Smears from the tunica vaginalis, and
from the exudate in the gac revealed minute coccoid, or slender
rod-shaped bodies. Some of the latter were diplo-bacilli with
bipolar staining. Pleomorphism was a prominent feature.
Rickettsia-like bodies were found in the brain, testes, anc
adnexa. He was successful in transmitting the infection in
series through four passages.,

This disease of Kenya is of peculiar interest since it
presents features common to a number of widely scattered typhus-

like fevers, Mention has already been made ef Balfour's54

comparison of this fever with Fievre Boutonneuse of Tunis. The

primary ulcer apparently at the site of inoculation is a feature

observed in the tick~bite fever of South Africa, Marseilles fever,,

tsutsugamushl disease, Unlike the latter disease, however, no

agglutinins are formed for the "Kingsbury" strain of Proteus X 19.

The identification of the vector of this disease will prove
interestinge. Balfour had suggested a mite; Megaw a tick, In
view of the elevation of the endemic district, 5,000 feet above
sea level, and on thevanalogy of the role played by the tick on
Rocky Mountain spotted fever, and of its suspected role in
Megaw's hill fever of India, the tick would appear to be the
more likely vector in Kenya. This supposition is strengthened
by the primary lesion, and its resemblance to that occurring in
South African tick-bite fever, and the "tache noire" of Marseilles
fever, and Feivre Boutonneuse, all of which are believed to be
carried by tickse

A further point of some interest is the association of the
maximum incidence of the disease with the wet season. In this
respect it shows similarity to the fever desciibed by Davies and
Johnson in Nigeria to that described by Ross in Southern

Rhodesia, to tsutsugamushi disease, and to Rocky Mountain spotted
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fever. It is probably most closely related to the tick-bite
fever described by Troup and Pijper and to the Rhodesian fever
described by Ross, despite the inconclusive Weil-Felix reaction
in the latter disease,.

The Fievre Boutonneuse of North Africs has been mentioned
in passing and there is little further to add concerning this
disease (Temp.Chart No.6.) It occurs in the hot season,
principally amongst field workers and people living in close
contact with dogs. According to Scott (1930)86 the Weil-Felix
reaction is not always constant,. The disease has been trans=
mitted to monkeys, but guinea pigs have proved refractory.

Boinnet and Pieri87 in 1927 discussed the fever occurring
in Marseilles, which had various features reminiscent of Brill's
disease, It had an abrupt onset, with headache, and rapid rise
of temperature. It was frequently associated with congestion
of the fauces., The rash, which appeared about the third day
consisted of numerous spots at first pink, but later becoming
violet. It commenced on the legs, and rapidly extended upwards
over the body, finally reaching the face, It never became
petechial, and generally faded after about a week, coincident
with the fall in temperature. In nearly all cases a small black
scar was found on some part of the body. The constitutional
symptoms were not severe but occasionally nervous signs re-
sembling meningitis were observed, and at times congestion of
the bases of the lungs. Foetid diarrhoae and abdominal pain
sometimes ocourred. Only one fatal case was reported. The
Weil-Pelix reaction was negative, The cases were widely
scattered and no two cases ocourred in one house. | Lice were
not considered to play any part in transmission, and no parasites
were found on the patients.

Scottee did not consider this a mild form of typhus,

because of the absence of lice from the patients, the macular
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nature of the rash, the presence of abdominal symptoms, the
absence of conjunctival injection, and the negative Weil-PFelix
reaction. Moreover inoculation of patients blood into guinea-
pigs was without effect, and while & febrile reaction was pro-
duced in monkeys, they were not rendered immune to a subsequent
injection with the virus of true typhus.

He mentioned that Burnet and Durand considered this fever
to be the same as Fievre Boutonneuse of Tunis and liorocco, and
considered that it occupied a position midway between true typhusf

I
i

and tsutsugamushi disease. They classified it with Megaw's

Indian fever, as belonging to the tick-typhus group. %’

On the other hand Plazy and Marcandier (1950?8 found |
that in their experience the Weil-Felix reaction was constantly
positive in Marseilles fever, as in the other typhus-like fevers

of the Mediterranean, to titres of I and I .

12806 2240

It has become increasingly evident in recent years, that

typhus like fevers, sporadic in their nature, occur in Europe,

in circumstances which almost certainly preclude transmission

by the louse., Plazy and Marcandier (1956)88 confirm the
presence of a positive Weil-Felix reaction in the fever of Toulon
and 1t is also referred to by Scottas. It differs from
Marseilles fever in that the "tache noire"™ is absent, but both
are believed to be most commonly transmitted by a dog tick,

Rhipicephalus sanguineus. Plazy and Marcandier, however, also

implicated a rat mite - Dermanyssus muris, in the case of Toulon

fever, This fever is very similar to Brill's disease excepting

that agglutinins do not appear until defervescence, and maximum
titres are not obtained until the tenth to twentieth day of

apyrexia.
89
Marcandier and Pirot (1932) stated that virus obtained

from the brains of rats captured on warships at Toulon,produced,

after inoculation into guinea-pigs, a reaction similar to that
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caused by Mexican typhus virus. Fever, and scrotal lesions
occurred, and they succeeded in transmitting the virus suc-
cessfully through several passages. Rabbit inoculation resulted .

in the formation of agglutinins for Proteus X.l9, positive

Weil-Felix reactions occurring up to a titre of

700
3cott86 mentioned a disease prevalent in and around Rome,
which was clinically similar to Brill's disease, and serologi-
cally like Toulon fever. In this fever, as in the other typhus-
like fevers of the Mediterranean region, lice did not appear to |
transmit the disease, but it was observed that patients had

been closely associated with tick-infested dogs. From the

description of this disease given by Pecori (1929)90 and
91
Alessandrini (1929) its inclusion among the typhus-like disease

would appear to be fully justified. The malady was characterised.
by abrupt onset, severe aching, generalised muscular and .
articular pain, particularly in the lumbar region,conjunctival

injection, insomnia, and delirium, usually of a quiet type, but

occasionally noisy. The temperature generally fell by rapid |

lysis., The eruption was variable, consisting of irregular rosy

macules or papules, and occasionally it became petechial., There

appeared to be no evidence of direct contagion, and both suggested
!
Rhipicephalus as a possible vector, %

According to sgottas similar fevers have been found in other|

|
1

i
1

parts of Italy, Tripoli, Roumania, and some parts of France.

In some cases the disease was similar to Fievre Boutonneuse,with
"Pache noire", and an extensive rash commencing on the abdomen, “
spreading to the chest, upper arms, and lege, and in a day or two
reaching the face, palms of the hands, and soles of the feet,

The Weil-Felix reaction was not always constant. Monkeys
generally reacted to inoculation of infective blood taken between

the second and ninth days of the disease. Dog ticks were

believed to be common vectors.
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Lepine (1932)92 reported the presence of a virus in the
brain of rats<caught in areas in Athens and Pireus where a 1
typhus-like fever was endemic., He successfully infected guinea-
pigs by the inoculation of a brain emulsion obtained from these
rats. Later Lepine and others (1932)93 discovered the presence

of virus in the rat fleas Xenopsylla cheopis and Leptosylla

musculi teken from rats in the endemic areas. Inoculation of
this virus into guinea pigs produced the typical scrotsl lesions
characteristic of Mexican typhus, and of the endemic tynhus of
the south-&@astern United States. They suggested that

Xenopsylla cheopls was the principal vector of the virus from

rat to rat, and possibly from rat to man.

86 a disease occurred in Portugal

Again according to Scott
known as escharo-nodule which appeared to have all the charac-
teristics of Marseilles fever, including the initial "tache noire*

followed in two to four days by an eruption. In nine cases

tested the Weil-Felix was negative,but the number and character
of the Proteys strain used was not given.

He referred also to a form of benign typhus found in
Palestine, which generally occurred in agriculturalists. The
Weil-Felix reaction was positive., Lice were not considered to
be the vectors inthis disease. It would appear to be very mild
in character, since of eighty three cases reported in the course
of one year there was only one death.

It is realised that in many of these examples of endemic
or sporadic typhﬁs occurring in Europe and the near East, it
is difficult to exclude the louse altogether from any part in
causation. The evidence however, seems to indicate that a
modified forn.or typhus can pcocur, with an epidemiology differing
widely from that of true typhus, with most probably an acarine
vector, the nature of which must almost of necessity presuppose

some reservoir host apart from man. Unlike true typhus the
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incidence of the disease is greatest in the hotter months, and
in many instances the patients lead outdoor, and presumably
healthy lives.

Endemic typhus like-fevers have probably been more
thoroughly investigated in America, particularly in the United
States, than elsewhere.

Reference has been made to the occurrence of Brill's
disease, and Tabardillo or Mexican typhus. Little attention
nced be devoted to the latter disease, in so far as its typical
manifestations in the elevated regions of Mexico are concerned.
There it occurs in a form practicglly indistinguishable from

the typhus of Eastern Europe. It is associated with poverty,

undernourishment and lice, The suggestien of Zinsser and

cgstanedazs that minor bislogical differences in the virus may
exist has previously been mentioned, but clinically and epidemi-

logically they may be considered the same disease.,

Brill's disease is more difficult to classify. According
to Dyer31, Brill in 1915 recognised that the fever which he had
first described in 1898 was typhus. Clinically it showed many
of the signs and symptoms of classical typhus, but to a milder
degree, and the mortality rate was less than 2%. He was struckv
by the patchy distribution of the disease, and the fact that
contact between infected persons could rarely be demonstrated,
The greatest incidence moreover was in summer and autumn, in
contra distinction to true typhus, a disease of the colder months.l
In view of all these facts, Brill suggested that some vector
other than the louse should be sought for. The work of Anderson
and Goldberger94 in 1912, in which they demonstrated cross
immunity between Brills disease and Tabardillo, seemed definitely

to prove the former disease to be a mild sporadic form of true

typhus, and this view is still accepted by many authorities,
Maxcy and Havens®® in 1923 desctibed a series of cases
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occurring in Alebama, characterised by fever lasting from twelve |
to fifteen days (Chart No.5), having a macular or maculo-papular ;
eruption. In all cases a positive Weil-Felix reaction was
obtained. No source of infection could be found, in no in-
stance had there been contact with infected persons, and none
of the patients harboured lice.,

In 1925 Sinclair and Maxcy96 described a further series
of cases occurring in the Rio Grande Valley on the Mexican border,
in which the symptoms were comperatively mild, more especially

when contrasted with the typical Tebarfillo of the interior.

Body lice were not often found though head lice were common.

They apparently considered thiés to be Brill's disease.
Attention was thus focussed on the south-eastern and south-

western Sy¥ates of the U.S.A. and further descriptions of this

97,983

endemic disease were published by Maxcy (1926) Mooser

Q9. 14 , 29
(1928) Maxcy (1929) and Dyer and others (1931) and

100
(1932) . A study of these various accounts discloses a

common,and very constant clinical picture most fully delineated,

perhaps,in the two reports by Maxcy in 1926.
His observations were based upon a series of two hundred
and nine cases occurring during a period of two years, in Alabama |

and Georgia.

headache, malaise, and early prostration. 1In some cases the

The onset was abrupt in 65% of the patients, with fever, !
|
%
onset was preceded by malaise for a varying period up to twelve ‘

days. There was a step-like rise of temperature with remissions,

and throughout the course wide variations were recorded. The ;
fastigium was generally reached between the fifth end eighth |
days. In 86% of cases defervescence took place between the

twelfth and sixteenth day. In four abortive cases pyrexia only
lested ten days. The eruption appeared most frequently on the

fifth day. The most outstanding feature was irregularity with
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regard to size, outline, elevation, colour and distribution.
Most partsof the trunk and limbs were affected to a varying
degree, but th® face, palms of the hands, and soles of the feet
were generally spared. It consisted chiefly of macules or
slightly raised papules, generally appearing first on the chest
or abdomen, occasionally preceded by subcuticuler mottling
commonest on the interscapular region. The colour tended to
change from a dull red to a dusky purple tinge. In several
cases petechiae were present, and in a few no rash was observed,
There was generally evidence of moderate pulmonary congéstion,
and Dyer refers to the frequent occurrence of unproductive cough.
Nsusea was a constant symptom and vomiting occurred in the early
Steges in a large number of cases. Constipation was the rule,
The spleen was rarely palpable. Headache was severe throughout,
and pain at the back of the neck was a frequent symptom. Pain
and tenderness localised to some particular area, such as the
lower back, or calf muscles, was often noted. The commonest
mentgl signs were dullness and apathy, ranging from a mild degree,
to profound depressiom or stupor, or a combination of apathy
with irritﬁbility. In 27% some degree of delirium was present,
usually at the height of the fever., Convalescence was pro-
longed as a rule, Complications were uncommon; in two cases
broncho=-pneumonia occurred; in one thrombosis of the femoral
vein, while in a further case which ended fatally, suppurative
parotitis supervened. The mortality rate was between 2 and

4%, In 76% of cases tested, the Weil-Felix reaction was positive

to a titre of I or higher.

100 )
Maxcy was of the opinion that the disease was clinically

indistinguishable from mild typhus, and quoted Friedman to the
effect that in 0ld world typhus in inter-epidemic periods, and in
endemic areas the disease was mild and the mortality rate under

7%. His conviction that this disease actually belonged to the
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typhus group was strengthened by the presence of positive
Well-Felix reactions in the majority of cases, and by the }
successful transmission of the disease to guinea-pigs by
inoculation of patients' blood.

The epidemiology however appeared to be very different.
From the available information the disease seemed to be confined
to the southern districts of the States. The maximum incidence
occurred in summer and early autumn, snd cases were scattered
with regard to time and place. A striking feature was the
number of infected persons engaged in "trade® particularly
Ahose engaged in the hancling of meat, groderies,_grain and

flour. In Montgomery and Savannah, two of the affected towns,

one third of the patients were engaged in some such occupation.
No cases could be tracea to direct contact, and patients.came
from widely scparated districts. The greatest concentration of
cases appeared to be in the business quarters, and infectivity
seened to cling tb certain premises, so that persons working in
the same building might be affected, at considerable intervals
of tine, Lice were found on only 2% of patients, and the louse
could be discounted as e vector in many cases on account of the
social status of the patients, who were generally persons earning |
8 reasonable living, end residing in satisfactory surroundings.
No cases occurred in the geaels, poorhouses, or lodging houses
and the very poor, and the workless escaped. The fact that the
greatest incidence was in the summer, was also against its trans-
mission by the louse. |
Investigations were carried out by various workers with the
object of identifying the vector, or vectors. In 1930 Mooser

101

and Dummer succeeded in infecting lice (Pediculus corporis)

by rectal injection of the virus of endemic typhus of the south-

eastern States. Examination of these lice revealed Rickettsiae

bodies indistinguishable morphologically from those found in

lice infected with Mexieam typhus virus, and inoculation of an
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emulsion of crushed lice into guinea-pigs produced s typical
reaction, They did not think, however, that these findings
disproved 'axcy's hypothesis to the effect that endemic typhus
wes not carried by the louse, but they dicd suggest that once

the disease had gained an entrance into man from Maxcy's
hypothetical reservoir, it was capable of subsequent transmission
from man to man by the body louse.

Castaneda and Zinsser102

carried out similar experiments
using in this case, lMexican typhus passage virus. Their results
with lice were similar to those of Mooser and Dummer. They also

succeeded in infecting the bed bug Cimex letularius by rectal

injection, and inoculation of guinea-pigs with an emulsion pre-
pared from the organs of the bugs, resulted in typical reaction.
Infection however did not occur by allowing infected bugs to fesed
upon guinea-pigs, nor when their crushed bodies were rubbed into
unbroken skin. They thus failed to demonstrate a natural cycle

of infection, and it is unlikely that the bed bug plays any

significant part in transmission,

103 in 1931 demonstrated the transmission

Mooser and others
of Mexicam typhus from rat to rat, by the rat louse (polyplex

spinulosus), They found that as in the case of the human louse,

Rickettsia like bodies multiplied in the gut to an enormous

extent, and ultimately brought about the death of the louse.

Owing to the fact that this speci#s of louse had never been known
to feed on man, they did not consider it a possible vector of

the human disease. They failed to transmit infection from rat
to rat by fleas, ticks or mites, but suggested that possibly

the disease was carried from rat to man by the flea Xenopsylla

cheopis. “
mpogerlo‘ while investigating Tabardillo in 1931, had found

naturally infected rats in Mexioco City, and had been able to
reproduce the disease in laboratory animals by inooculation of

virus obtained from these rates.

Very similar results were obtained in the case of endemiec
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typhus by Dyer and his co-workers,loO

who in view of the
frequency with which rats appeared to be associated with the
urban form of that disease, trapped large number Qf these from

endenic aresas. They were all Rattus norvegicus and were

found to harbour Xenopsylla cheopis and Ceratophyllus fasciatus

Emulsions of these fleas on inoculation into guines-pigs,produced
a typical infection, with pyrexia and scrotal swelling, and they
were able to reproduce the disease with passage virus to the
forty-fifth generation, They compared these strains obtained
from rats, with strains Maxcy's from a human case of encemic
typhus and a Breinl strain of 0ld World typhus, and found that
the first two produced results in guinea pigs, clinically
identical. C(Cross immhnity was found to be complete between all
these strains. Monkeys inoculated with strains of virus
isolated from the rat flea'produced by the end of the first week,

agglutinins for Proteus X.l9. "0" in the majority of cases.

Histological examininations of the brains of guinea-pigs re-

acting to the fleé strain, revealed lesions similapy to those pro- |
duced by inoculation of human strains of geademic typhus, and smears

from the tunica vaginalis demonstrated the presence of Rickettsia,

They found that uninfected fleas of the species Xenopsylla

cheopis becams infgcted by allowing them to feed upon an infected
rat, and further that fleas so infected were capable of trans-
mitting the disease to an uninfected rat.

Dyer and his co-workers (1932)105 prepared an emulsién from
the brein of a wild rat trapped'in a focus of endemic typhus
with which they inoculated guinea-pigs. Typical reactions were
produced and they were able to demonstrate complete cross immunityi
between thié strain, and known endemic typhus strains, Further

rabbits inoculated with this virus produced agglutinins for

Proteus X.1l9. 0" type to a titre of in one case I .
640
4
As a result of further work Dyer and others (1932) °

concluded that the virus of edemic typhus was capable of enormous

multiplication within the body of the rat fles, so that forty
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days after feeding I part of a flea contained sufficient
1280C0

virus to infect one guinea-pig, and considered thst this, in

conjunction with their previous observations, strongly ineri-

minated the rat flea Xenopsylla cheopis as the vector of the

endenic typhus encountered in the south-eastern States of the
U.S.A.

Reference has already been made to the work of Dove and
Shelmire (1931) 30 who believed that a tropical rat mite

(Liponyssus bagoti Hirst) was capable of transmitting the disease

in Mexico.

106 carried out a wide

In 1932 Mooser and Castaneda
investigation of the ecto parasites of rats in Mexico, with.a
view to determining if possible, their relative importance as
vectors. They were unable to confirm the findings of Dove

aﬁd Shelmire so far as Liponyssus bacoti Hirst was concerned,

They found, however, that fleas were more constantly infected

thar lice, and this applied to several species; Xenopsylla

cheopis, Ceratophyllus fascistus,leptopsylla musculi,

Ctenocephalus canig and Ctenocephalus felis. The two latter,

however, they considered to be of no practical importance since

!

they were rarely found on rats, while Leptosylla musculi could

also be ignored since it never attacked man. Theoretically they
considered -the flea to be a more dangerous vector than the louse,
on account of its lbnger life. In practice, however, it was much
less harmful, and this they believed to be due to anatomical

differences. In the flea Rickettslae were never found in the

salivary glands or anterior portion of the oesophagus,
the virus apparently escaping by the faeces, as in the case of
the louse. In contrast to the findings in the latter,however,

comparatively few Rickettsise were present in the lumen of the

intestine, the discharge of any consicerable number into the gut
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being avpparently prevented by the presence of the peritrophic

membrane in the flea. YMoreover as flee bites were less irritating,
there was less likelihood of netural infection taking place ss

a result of inoculation of the virus by scratching, while the

harder body rendered crushing of the flea into an abrasion more
improbable.

At the same time attempts were made to produce a vaccine

.capable of protecting egainst these diseases.

Zinsser and Castaneda (1951)107 treated Mexican tvphus tunica
vaginalis material for 24 to 48 hours withg27 formelin. They
injected guinee-pigs with approximately 5.c.c. of the preparation
and they believed that this afforded protestion against a subse-
quent injection of Buropean typhus virus. ILater Zinsser and
others (1931)108 fed rats and guinea-pigs on a vitamin deficient
diet by which means they considered a more constant and abundant
source of vaccine material could be assured, since such animals
developed a more severe infection when inoculated with .lexican
typhus virus. Zfnnsser and Castaneda (1951)109 described the
preparation of a vaccine prepared from infective materiel obtained
from the peritoneal washings of a guinea-pig infected with lMexican
typhus virus, and previously rendered more susceptible by the
induction of experimental scurvy. The material was washed out
with .27 formalin in physiological saline solution, and was aliowed
to stand for 48 hours. 4.c.c. were injected into guinea-pigs on
the 3rd, 13th and 18th days, and these rescted with a sharp rise
of temperature due they thought to the toxicity of the vaccine.
These guinea-pigs were protected against a subseduent inoculation
with virulent material, the controls reacting in the characteristics

manner. Zinsser and Castenedallo

again in 1931 prepared a
Vaccine by inoculating with virulent material from Mexican typhus,

& rat, in which }eucocytosis had been inhibited by the previous
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injection of bhenzol. The rat was killed three or four days

later, and the Rickettsiae from the peritoneal cavity and tunica

vaginalls were extracted with 20 c.cs of .2¢ formalin in salt

solution. They admitted that standsrdisation of a vaccine so
obtained was difficult, and would continue to be, so long as
its production depended upon living tissue cultures. The

injection of 5 c.c. of this vaccine into Macacus rhesus produced

only a transcient rise of temperature and the subcutaneous
injection of 3 to 4 c.c. in man caused no reaction. They were
unable to say how long a vaccinated animal would remain relativelj

"resistant.

Dyer and othersIII in 1932 prepared a vaccine from fleas

infected with endemie typhus of the southern states. These
were emulsified in salt solution, treated with phenol and
standerdised so that 1 c¢.c. of vaccine contained the virus from
twenty fleas. 0f sixteen guinea-pigs inoculated with 1 c.c.
of this vaccine, eight reacted to a greater or less degree,
when injected with virulent material three months later,while
eight were immune, They c.nsidered these results very en-
courasging in view of the fact that with the batch of fleas used
1l part of a flea contained Jjust sufficient virus to infect a
gginea-pig. They hoped to get more satisfactory results by
using a virus so potent, that I part of a flea was
infective for a guinea-pig. 1000

In view of cross immunity reactions between Mexican typhus,
endemic typhus of the U.S.A., and Buropean typhus, it is not too
much to expect that the preparation of a vaccine effective for
any one of these will be of equal valus for the others, if not
indeed for some other of the typhus-like fevers, particularly

the urbam forms and those producing agglutinins for indologenic

strains of Proteus X.1l9.

So far the endemic typhus described has been for the most




part, confined to urban areas, thouzh no vector has actually

|
‘been implicated, the flea Xenopsylla cheopis has been suspected,

In 1926, however, spencerllz described a case of typhus~
like fever following tick-bites, occurring in a woman in
Norfolk, Virginia. After an incubation period of ten: days
the disease coamenced abruptly with chill, fever, severe
headache, muscular and joint pains. On the fifth day a faint %
pink rash appeared on the chest and abdomen, but did not persist.;
Cn the tenth day, however, it reappeared more definitely. It
was distributed evenly over the trunk and limbs, including the
palms and soles, but the face was unaffected. The rash consisted

}
of fine petechise, and discrete irregular, dusky macules, some P

of which disappeared on pressure, but the majority being dis- |
tinctly haemorrhagic. The conjunctivae were injected, the
ratient lcoked anxious, was mentally dull and apathetic, and
concentration was poor. The heart and lungs were normal; the
splzen was not palpable. A striking feature was the presence E
of three small ulcers, with surrounding redness, and swelling

at the site of the tick bites. The inguinal glands on both
sides were enlarged and slightly tender. The pyrexial period
extended to three weeks, the fall of temperature being' by lysis.
Convalescence was protracted but there were no sequelae. The

wWidal and Vjeil-Felix reactions were bpoth negative, though 1t

would appear that in the latter test only one indologenic strain i

of Proteus X.l9.was used. Animal inoculation was Without.resulti
so that tularsemia and Rocky Mountain fever could almost certainly
be excluded. |
This case is notable because of its resenblance to
tsutsugamushi disease and pseudo-typhoid fever of Sumatra,both
in regard to the length of the febrile period and the presence
of initial ulcers. In the latter respect also it is reminiacent%

|
|
:i

of African tick-bite fever, Xenya fever, Fievre 2outonneuse and
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and Fievre exanthématique of the Mediterranean littoral.
' 113
Rumreich and others in 1031%° and again in 1932  described
further examples of tick-bite fever in the eesstern and south-

eastern states. Their observations were of peculiar interest

since they described two distant typhus like fevers existing
side by side. The one, predominantly urben, had all the signs
and symptoms of the endemic typhus previously described by i
Maxcy. This disease in their experience was frequently asso-
ciated with rats, 78% of the patients having either handled rats
or lived in premises infested by rats,

The other type occurring in the same district was entirely
confined to rural areas. Close association of the patients with
rats was seldom proved, but in 48% of cases a definite history of
tick bite prior to the onset of the disease was obtained. This
rural type while exhibiting many of the signs and symptoms of the
urban endemic typhus, was commonly much more severe. The temp-
erature was generally more elevated, and in grave cases was
less remittent. In both diseases the fall was usually by rapid
lysis, but in the rural type defervescence was longer delayed,
the fever continuing for twenty one days in over 25% of cases,
while it lasted less than fifteen days in only 16%. Flushed
face, pharyngeal congestion, and occasional bronchitis occurred
in both, but conjunctival injection, photophobia, a remarkably
slow pulse, and‘sore throat, were more constantly found in the
urban endemic typhus.

On the other hand nervous manifestations were more con-
spicuous in the rural form, lethargy, insomnia, irritability,
stupor and delirium all tended to be more severe and more pro-
longed. Pain in the back of the neck, abdominal pain and
vomiting were frequently present, while there was marked ac -
celeration of the pulse rate. In the urban endemic form splenic

enlargement was only detected in two cases, whereas it



was present in 365. of cases of the rural disease. In the latter

the rash also was characteristic. It appeared between the 3rd
and seventh day, most commonly the third or fourth, first on the
wrists and ankles, rapidly becoming generalised., The soles and
palms were frequently affected, the face occasionally. In two
or three days the rash became petechiel and purpuric patches
often developed. It was frequently conflﬁent, more éspecially
about the wrists. Staining persisted for several wseks, and
desquamation was common. ' All these features were in marked
contrast to the eruption of the urban type, which usually
appeared about the fifth day, initially on the trunk, was rarely
petechial, usually discrete, and staining and desquamation were
common . convalescence, was rapid in this type, and there were
no complications, In the rurasl form convalescence was protracte
and marked deafness or visual disturbances were occasional
sequelae, No deaths occurred in the urban type, but the rural
form had a death rate of 22,6%. In both types the Weil-Felix
reaction was positive to titres of I or higher.

In both diseasses males predomingged, and the ma jority of
patients were middle aged. In both.the greatest incidence
occurred during the summer months.

The rural type of disease they thought belonged to the
Rocky Mountain spotted fever group, notwithstanding its occurrence
so far removed from the recognised endemic area. They believed
the responsible vector in this locality to be the tick

Dermacentor variabilis, a common parasite of the dog.

114
Badger (1932) prepared an emulsion from this dog tick,

Dermacentor variabilis injection of which into laboratory

animals produced the same symptoms as were caused by a known
strain of Rocky Mountein spotted fever virus (Bastern type),

Agglutinins were formed in monkeys and rabbits for B.proteus X.l9

and he demonstrated complete cross immunity between the virus of
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Rocky lMountain spotted fever and the virus obtained from the
tick.,

Rocky lMountain spotted fever has already been mentioned
when reference was made to Ashburn and Craig's35 comparison of
this disease with tsutsugamushi disease, and many of its main i
signs and symptoms were indicated then. According to Stittll5
the disease was first noted in lMfontana in 1890, and in Ideho in
1893, while the first description was made by Wood in 1896. Singe
that time the etiology and epidemiology have been investigated

11 .
by Ricketts, and Frick. Wolbach in 1916, ©,117s ang again in
1
1917 18 studied the etiology and pathology, and demonstrated the

infectivity of the tick. The disease is transmitted by a tick

119|3
Dermacentor venustus var andersoni, but according to Manson Rahr

in order to account for the striking difference in severity
between the ‘ontana type with a case mortality rate as high as
90¢., and the Idaho type in which it was only 5%, Ricketts sug-
gested there were two different species of tick capable of

carrying infection; 1in the former instance D.venustus,in the

latter D.maturatus.

The supposed causitive organism was nemed Dermacentroxenus

rickettsia and displayed many of the characteristies of Rickettsia }

bodies. It was found abundantly in the endothelial cells of the
blood vessels and testes of 1nfected human beings and guinea-pigs,
as well as in the bodies, salivary glands and eggs of infected
ticks. The organism has not been obtained in pure culture, but
will grow in tissue plasma cultures. The general view now held

is that this organism is a Rickettsiae, and it has been named

Rickettsia rickettsi.

Referencé has been made to the work of Neill (1917)22 who
observed thet changes found in the scrotal sac and tunica
vaginalis of guinea-piés inoculated with the virus of Rocky
Mountain spotted fever, and of Tabardillo (Mexican typhus), were

éssentially the same but were more severe in the former disease,
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particularly with regard to the occurrence of necrosis, exudation
and profliferation of the vessel walls.

The finding of Pinkertonl5 that no cross immunity existed
between Turopean typhus and Rocky Mountain spotted fever has also
been mentioned.

The Weil-Felix reaction had been thought tc be consistantly
negative in Rocky !'ountain spotted fever, but in 1929 Kerlec and
SpencerlgO Obtained a positive reaction in a proportion of cases,
both in experimental animels and in man.

In rabbits inoculated with virus a proportion gave positive
reactions with the "Wawrsaw" strain Kuala ILumpur, while others
reacted with the "Kingsbury" strain. The maximum titre occurred
on about the ninth day, and as the inoculation period in rabbits
is about four days, this corresponds closely to true typhus in
which the maximum titre is obtained on about the fourteenth day.
O0f eight human cases in which a positive reaction occurred,three
reacted with the "Kingsbury" strain. In one case the reaction was
partiel up to I_ while at the same time a positive reaction was
obtained with 22 indologenic strein to a titre of 3%“ In a
- second case no reaction occurred with the indologenig strain,but
partial reaction took place with the "Kingsbury" strain to a titre
of I . The third case was of peculiar interest since the re-
act?ggs were carried out one year after the individual had recovered

from the disease. No reaction took place with the indologenic
strain, the reaction with the "Kingsbury" strain on the other
hand, was positive to a titre of I , and & partial reaction
\ 640
occurred to a titre of I .
—1280 121

This work was confirmed and amplified by Spencer and Maxcy
in 1930. They concluded that contrary to general belief, a
positive Weil-Felix reasction occurred in a majority of cases of
Rocky Mountain spotted fever, though on the whole the titres
tended to be lower than in typ2¥S° They compared sera from

cases of Rocky lMountain spotted fever, endemic typhus of the T.S.A.
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and one case of Adelaide fever against a variety of Proteus
strains. In the two latter diseases diagnostic titres were

invariably obtained with the indologenic strains of Proteus X.1l9,

but the results were inconglusive with all other strains. Rocky
Mountain spotted fever showed a tendency to aggluninate not only

the indolgenic strains of Proteus X 19 but also Protesus X.2, the

"Kingsbury" strain of Proteus X.l1l9 and even on occasion Proteus

vulgarus.
In their conclusion they stated that though both endemic %

typhus of the U.S.A. and Rocky mountain @potted fever are
clinifally similar the fact that they were immunologically dis-
tinct presupposed that the etiological agents were biologically

distinguishable even though closely related. !

pavis (1932' "°° was of the opinion that the number of strains
required, and the variations in the results, rendered the Weil-Telix

reactions of considerably less value than in true typhus. He

noted, however, that, as a general rule, agglutination occurred

to higher titres with Proteus X.2.than with any of the other

strains used, and that, on occasion, this was the only strain
with which a significant result could be obtained. N

Badger (1253)-123 claimed to have demonstrated in guinea-pigs
complete cross imnmunity between Rocky !Mountain spotted fever virus, }
and the virus of Fievre Boutonneuse. This observation, if con-
firmed, is of considerable interest and importance, more particu-
lariy in view of the work which has been recently carried out on
a South American typhus-like fever by Parker and Davis, and by
Dyer, fuller reference to which will be made when dealing with
that region.

As far as can be ascertained there appears to be at least
three distinct varieties of typhus occurring in the North American
continent, and possibly four. In lMexico, and the }exican border

of the U.S.A. Tabardillo occurs, clinically and epidemiologically
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indistinguisheble from Ruropean typhus, but differing to some
degree in its effects upon experimentally inoculated guinea-
pigs.

In the south-western and south-eastern states of the
U.SsA., an urban form of eddemio typhué is found, clinically
similar to mild Tabardillo, producing the same results in
experimental animels, and indistinguishable on immunological
and serological grdunds, but differing widely in its epidemiology.

Finally in the western states of the American Union,
particularly in Idaho and Montana, Rocky Mountain spotted fever
is endemiec in certain valleys and foothills of the mountains,
and according to Rumreich and Dyer, is also present in rural
districts of the sastern and south-eastern states. It has
many points in common with the urban endemic typhus, but is

generally more severe and protracted, while the eruption dis-

plays marked distinguishing features both in regard to its _
distribution in the early stages, and its later characteristics.,
In their immunology and epidemiology these three types are
also distinct, but serologically minor differences only can be
demonstrated, while the results of animal inoculation vary only

in degree.

4 had differentiated Brillt*s disease of

Schneider'(lgso)lz
New York, and the eastern segboard, from the endemic typhus of
the southern states, on the ground that the latter was the more
virulent. This however is nof in accord with the account given
by Maxcy, who apparently did not recognise any outstanding
‘differences since he frequently applied the term Brill's Disease
to the typhus like fever of the south. There would appear to be
however, a brOgd tract of country intervening between the focal
areas. It is possible that the northern type is of European
origin, and the southern of !Mexican.

Typhus or typhus-like fevers have apparently occurred in
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the South American continent for & considerable period of time.

125 concluded that the typhus fever

In 1921 Kraus and Barrera
occurring in Peru, Bolivia, Argenting, and Chile was identical
with that found in Furope and the North American continent,
in the latter instance Tabardillo no doubt being in their mind.
In 1931, however, z,.'for:n:eirolz6 gave an account of a typhus-
like disease occurring in Sao Paulo, Brazil, which undoubtedly
was not typhus exanthematicus. He summarised the various
typhus-like fevers occurring throughout the American continent,

and mentioned an endemic form occurring in Argentina and Chile,

in which the Weil-Felix reaction was positive with pProteus X.1l9,

the result with the "Kingsbury" strain however being as yet un-
known. He drew a distinction between these fevers, and that of
Sao Paulo, in which the Weil-Felix reaction, unknown with the

"Kingsbury"* strain was variable with Proteus X.1l9. 0f forty

four cases of this disease, seventeen were males, twenty one

were females, while in six he had no record of the sex. Twenty
six of the patients were between the ages of eleven years and
thirty years. The death rate was no less than 77%. The vector
was unknown but he suggests an acarine with possibly wild rodents
as intermediate hosts. Animal experiments resulted in a high

mortality (69%). The incubation period in animals was three

to four days and the febrile period lay between four and eight
days. Guinea-pigs reacted with fever, and marked scrotal lesions.
In monkeys after four days fever, collapse, and death generally
supervened, and extensive haemorrhagic lesions were character-
istic,

Piza, Salles-Gomes and others (1951)127 described the
clinical picture in this disease. The incubation period in
human beings wda unknown. The onset was abrupt, with severe
headache, bodily pains, congestion of the face and eyes, and

elevated temperature. An eruption appeared about the third

days, and was distributed widely over the trunk, limbs, palms
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of hands, soles of feet and face. It vas irregjlar and of
dusky red colour, in severe cases giving the appearance almost
of extensive ecchymosis. They considered that it had probably
been endenic for some considerable time, but that mild cases
might quite easily have been overlooked. They observed that
it occurred most commonly in the hotter months, was not associ-
ated with lice or overcrowding, and since many of the cases
resided in the environs of the town, they suggested a rural
origin for the disease, although the vector was unknown. They
observed a resemblance in many respects between this diseass,
and Rocky Mountain spotted fever, but, unlike 'onteiro, failed
to obtain characteristic lesions following upon animal inocu-

lation.

Parker and D&vis (1953)128 using a serum obtained from
rabbits, recovered from Sao Paulo fever were able to protect
guinea-pigs from the affects of an injection of Rocky 'ountain
spotted fever serum virus. No protection was afforded against
Rocky irountain spotted fever virus, when they substituted South
African tick-fever, or tsutsugamushi disease convalescent sera,
for the Sao Paulo fever convalescent serum.

About .the same time Dyer (1*.9:*53)129 allowed ticks, which he
had obtained from Monteiro, and which had previously fed on
guinea-pigs infected with Sao Paulo fever, to feed on uninfected
guinea-pigs, and he also injected an emulsion prepared from the
crushed bodies of these ticks into guinea-pigs. The mortality
rate was high, being in the vieinity of 90%. In those that
survived the febrile period was eight days. In 907 a marked
scrotal reasction occurred, similar to that obtained by the use
of virulent Rocky lountain spotted fever material, and much
more severe than that resulting from the employment of the
virus of either endemic typhus or Tabardillo. Guinea-pigs
which had recovered from Buropean typhus were not immune to sao

paulo fever, but, on the other hand, guinea-pigs immune to

Rocky Mountain spotted fever were, at the same time, immune to
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Sao Paula fever. In monkeys he demonstrated complete
cross immunity between Sao Paulo fever, and Rocky Mountain
spotted fever.

confirmation of this work would indicate that so-called

Rocky lfountain spotted fever can no longer be considered as
a disease having strictly local significance, and the name
Rocky Iountain spotted fever has become a misnomer. It had
already been observed to occur in the eastern states of the
mited States, end now it would appear almost certain that it
occurs in Brazil, if not in other regions of South America

also. Moreover the claim of Badgerlzs to have demonstrated

cross immunity between Rocky Mountain spotted fever, and

Fievre Boutonneuse opens up still further interesting possi-

bilities, and there appears to be Justification for assuming
a close affinity between the fever of Sao Paulo in South
America, Rocky "ountain spotted fever in North America, and
Fievre Boutonneuse in North Africa, if not also certain of
the typhus~like fevers of Southern Furope.

The relationship of these American typhus-like fevers to
the Malayan varieties is somewhat obscure, A close sinilarity
ef signs and symptoms, and clinicel course would appear to
exist between the endemic typhus of.the southern states, and
Brill's disease of the eastern states, and Malayan tropical
typhus. The epidemiology shows many striking points of re-
semblance to that of the urban or "W" form in Melaya, while
at the same time recslling that of the fever described by Hone
in Adelaids. All three'are hot weather diseases confined
primarily to urban centres. The most remarkable characteristic
exhibited by all, however, is the greater susceptibility to
-infection of those engaged in trade more particularly where
this involves the handling of food stuffs, grain or cattle feed.
Serologically they resemble each other closely, in that all

three produce agglutinins for the indologenic streains of
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Proteus X.1l9 but not for the anindologenic or “Xingsbury"

strain.

The rural formg in the two countries appear to have much
less in common. It is true that a number of corresponding
signs and symptoms are found in both diseases, but there are
also very important distinguishing features. 0f the three
Malayan typhus~like fevers, tsutsugamushi disease most nearly
resembles Rocky lfountain spotted fever, but nevertheless
distinct and clear cut differences exist, and were indicated

by Ashburn and craig55 so long ago as 1908, and have been

further emphasised by the recent work of Parker and DavistZ®
on convalescent sera. a
The Rocky !Mountain spotted fever group in which are

included the esstern states type and Seo Paulo fever are,like

Fievre RBoutonneuge, and Fievre exanthématique of the MMedi-
terranean, difficult to place in relationship to the other
typhus like fevers which have been reviewed, and it must still
be an open question whether these diseases can legitimately be
included in the typhus group. The failure to demonstrate im-
munological affinity between these, and the other typhus-like
fevers must in the light of our present knowledge of this
subject at least, present a sarious difficulty. The apparent
affinity, howevef, between Rocky Mountain spotted fever,
Fievre Boutonneuse, and possibly Fievre exanthématique of the
Mediterranean, tends to lessen the problem, since these may
eventually be found to form one distinet group instead of being,

as in the past, separate and puzzling entities.
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CONCLUSION.

Within recent years it has become more fully recognised
that typhus-like fevers are occurring in widely scattered parts
of the world, where hitherto the presence of typhus was un-
suspected, and where on account of the generally accepted
epidemiology, its occurrence was considered to be improbable.

It may be argued that since the Weil-Felix reaction has
never been proved to be other than heterologous, its specificity
for typhus,exanthematiqus has been too readily assumed in the
past, and that as a consequence the presence of positive

reactions in many of these diseases does not necessarily prove

theilr affinity to true typhus, but rather demonstrates the
heterologous nature of the reaction in that disease. This
argunment is countered by a consideration of the signs and symptoms
set forth in tabular form in Appendix "B", and of the temperature
charts taken from actual cases of certain of these diseases.,

While the table is incomplete in certain sections, and it has

not been possible to obtain charts 1n every instance,sufficient
evidence 1s presented, when taken in conjunction with post-mottem
findings, and the results of experimental inoculation in
laboratory animals, to demonstrate a closer resemblance of

these fevers to typhus exanthematicus then to any other known
disease.é The recognition of these typhus-like diseases, and.

the presence of positive reactions in the majority of them, tends
rather to enhance the value of the Weil-Felix reaction as a
specific aid to diagnosis, more particularly, since they suggest
refinement in technique by the employment of a series of different
strains of Proteus. Felix and Rhodes (19:31)130 in commenting
upon the serological varieties of typhus fever, have pointed out
that agglutination‘of the "H" type may be a source of error, only

"0* type agglutination being of diagnostic significance. They
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considered that the weakly positive reaction with the
Kingsbury strain occurring in tsutsugamushi disease, was due

to a cormon "O" reaction, and suggested that 0XK stood in the
same relation to an unknown Proteus strain corresponding to the

virus of tsutsugamushi disease, as Proteus X.2. did to Proteus

X.19. in Polish typhus, in which disease the Weil-Felix reaction

is positive to much higher titres with the latter strain, than
with the former., They concluded by suggesting that the viruses
of tsutsugamushi disease, Rocky Mountain spotted fever, and
Fievre exanthematique of Marseilles, corresponded to further
serological strains of Proteus X. as yet unknown.

The recognition of these endemic and sporadic forms of
typhus mhst re-orientaete views previously held with regard to
this disease, and its possible eradication by hygienic measures.
combined with all round amelioration of the standard of living.
So long as the disease appears to be confined to man, and the
human louse, such a éonsummation could be legitimately contem-
plated. The persistence of the disease, however, in a reservoir
host immediately renders the problem infinitely more complex,
Much of the evidence resulting from 1nvestigétions into the
eplidemiology in widely separated localities, strongly incriminates
the rat, and the faat that an animal so widespread in its
incidence, so subterranean in its habits, and so difficult to
exterminate, is capable of perpetuating the disease, indicates
that typhus must be considered an ever present menace, actual or
potential,

At the same time the question of possible vectors is of
paramount importance, both in so fear as it releted to the spread
of the disease from rat to rat, and more particularly the trans-
.~ mission from rat to man. considereble diversity of opinion

exists on this subject and a fairly wide selection of suspected
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103
carriers already exists. Mooser has advanced strong

evidence to support his view that the rat louse (pPolyplax.

Spinulosus) transmits infection from rat to rat, at least so

far as Mexican typhus is concerned. In Japan tsutsugamushi
disease is carried from field mouse to man by a larvee mite or

the genus Trombicula, and a closely allied species has been

suspected of transmitting related diseases in the Dutch East

Indies and lMalaya. Other mites have been suggested, notably

the tropicel rat mite Liponyssus bacoti in America, and

Dermanyssus muris in the South of France. Ticks of the genus

Dermacentor have been implicated in the spread of Rocky Mountain

spotted fever, and the apparently identical disease in the south
eastern states of the American Union. It is possible that
others of the Ixodidae are responsible elsewhere, and in the

exanthematic fevers of the Mediterranean region,Rhipicephalus

sanguineus has been inceriminated in at least a proportion of

cases., In so far as the predominantly urban forms of the
disease are concerned, suspicion has been directed principally
to various rat fleas, more particularly the tropicsl and sub-

tropical species Xenopsylla cheopis, and the temperate species

Ceratophyllus fasciatus. It is becoming increasingly evident

that the number of vectors involved may be considerable, climate,
locality and opportunity, determining their relative importance,
and when dealing with a disease, the virus of which is present

in the peripheral blood, the possibility of as yet undiscovered
acarine, or insect vectors must always be kept in view. This
point had already been stressed by Sambon (1928)151.

The varying virulence of these typhus-like diseases may
depend to a great extent upon the particular reservoir hosts and
vectors concerned in any given locality. The modification of the
virulent disease, smallpox, to the mild vaccinia by passage of

the virus through cettle need only be mentioned as a parallel
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instance. Recently Ledingham (1932)132 has referred to the
effects or~1noculation~intracérebrally, of mice and monkeys,

with yellow fever virus. In the former a definite encephalitis
is produced without any liver lesions, while in the latter
typical liver changes result, and cerebral involvement is absent,
If, however, yirus which has beénvpreviously accommodated to |
mice, 1is latef inoculuted 1ntracefebfally into monkeys, they
react with an acute disseminated encephalomyelitis, with
necrosis of ganglion cells, the liver being unaffected. Some
such modification may explain variations in the elective

affinity of typhus virus for different tissues in experimental

animals, so that in one instance scrotal lesions predominate,

in another, cerebral. Analagous changes occurring in nsture,
through the agency of the particular reservoir hosts, or very
possibly the vectors concerned, may determine the varying degrees
of virulence encountered in cases of human 1nfecti6n. The
striking difference between the Montana, and the Idaho forms of
Rocky Mountain spotted fever may rossibly be explained in this
manner, and it is perhaps a matter of some significance, that in
the less severe and futal form of this disease, local lesions
such as gangrene of tonsils, scrotum or prepuce are more common,

With an apparently réirly wide selection of reservoir
hosts and vectors, the number of permutations of the disease
ma& well be large, and while the majority have many features in
common, types at the extreme limits of the range are liable to
differ in many respects.

The conplexity of the subject is not diminished when the
various serological, and immunological findings are teken into
consideration, and until the causative organisms of these typhus
like fevers have been isolated and propagated in pure culture,
much is likely to remain obscure. In dealing with orgenisms

apparently so protean in their characteristics, the causation
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of typhus and the typhus-like fevers must still be considered }

sub judice. Further investigation may reveal that Rickettsia

=

prowazeki, R.rickettsi, R.manchurime, R.braziliensis, and 3

R.Akamushi, R.orientalis, or R.tsutsugamushi are all variants

of the one primary organism.

Any views concerning the origin of typhus as an epidenmic
disease of mankind can only be highly speculative. Nevertheless
a study of the various endemic forms of the disease provides
matter for conjecture. The much wider differences existing
between the rural types suggests that, originally the disease
was almost entirely confined to rodents in rural areas, distinct
local variations arising from the choice of vector, the type of
climate, and the influence of more obscure factors, men in such
circumstances being only occasionally infected.

With the tendency of mankind to concentrate to a greater

extent in cities, the disease in such centres became more ex-
clusively confined to rats and mice, the only rodents capable of
existing under such artificial conditions. At the same time,

and for very much the same reason, the varietiés of ecto-
parasites of the rat able to transmit the disease became'con-
siderably reduced, and were limited possibly, so far as those with
the capacity for attacking man were concerned, to the rat fleas

ienOpsylla cheopis and Ceratophyllis fasclatus.

In tropical countries always, and in colder countries in
the absence of lice, infection of man still continued to be
sporadic and accidental, but with the limitation of host and
vector, the disease when it did occur, tended to be more uniform

than the varying rural forms. If however, a large proportion

of the population were to become lice infested, the disease would
rapidly tend to assume an epidemic form, and be intirely inde-
pendent, .of reservoir hosts. With concomitant overcrowding and

lowered resistance as a result of famine and exposure, the

ravages of the disease would became more severe and widespread.
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Amelioration of conditions, acquisition of immunity,
and natural causes not fully understood, result in the virulence ,
of the disease dying down, and its restriction to limited areas

or districts in an endemic form, still possibly transmitted in

those later sporadic cases, from man to man by the louse.
Nevertheless it is now clear that extirpation of all the
lice from such a focal area, will not remove the potential
menace, and as Mooserzo has pointed out, it is no longer possible
to maintain the rule cited by Otto and Munter, "without lice, no |
typhus®, The virus once more continues dormant in the reservoirl
host until such time as conditions are again favourable for a
further devastating outbreak. It can, however, be asserted

confidently ®no lice, no epidemic typhus", and the conditions

for an epidemic are only present when a sporadic case occurs

amid a population alread’ lice infested,

The greater virulence of typhus exanthematicus as compared
with the majority of the endemic forms, may be due as suggested
by Mooserlos, to the fact that the louse was not the original
vector of typhus, but appeared comparatively late in the evolu-
tion of the disease, and has not yet hed time in the biological

sense, to convert Rickettsiae by adaptation, into harmless

saprophytes, a view which appears to be borne out by the high

mortality among infected lice.

All this is admittedly hypothetical, but it receives skme
gupport from the work of Nicolle and Anderson (1927)133 in Spain
on relapsing fever. As a result of‘their inveastigations they
concluded that relapsing fever was originally a localised endemic
disease, transmitted by the tick only, usually from rat to rat,

but ocecasionally from rat to man. Later the spirochaete beceame
adapted to the louse, and the disease acquired an epidemic
character. They believed that in Spain the process of adaptation

could actually be observed, since the endemic relapsing fever
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there was tick borne, but occasionel epidemies of louse borne
fever occurrcd, the resulting disease, hovievey still retaining .
the more severe characteristics of tick transmitted fever. The
Tact that in this parallel éxample the disease tended to become
less virulent when adapted to transmission from man to man by the%
louse does not lessen the force of the argument that such
changes in the epidemidlogy of a disease are possible.
Classification of these typhus-like diseases, is a matter
of considerable difficulty. Goodall134 in 1927 writing with
reference to the possibility of Fievre exanthématique of
Marseilles being the same as Brill's disease deplored the use i
of such terms as Brill's disease, tick typhus, tropical typﬁus |
and so forth, gnd asserted that Brill's disease was nothing but

typhus, and that the introduction of any other nomenclature could “

only result in confusion,

Such an attitude however appears to be 1ndefénsible, in vie
of the widely differing epidemiology disclosed by a study of
these diseases., A knowledge of this must profoundly influence
the choice of nrophylactic measures, and the management of cases,
according to the particular locality in which the disease is
encountered.

Fletcher (1930)155 pointed out that the typhus-like dis-
eases fell into: two main classes, an urban form more closely

‘related to typhus exanthematicus, in which the Weil-Felix re-
action was always positive, and a rural form, more closely
related to tsutsugamushi disease, and Rocky Mountain spotted
fever, in which the Weil-Felix reaction was almost always negativg|
though some of the fevers-in this group producgd agglutinins for

a special anindologenic strain of Proteus X. 19, the "Kingsbury",

More recent work has shewn that a bigger proportion of the

fevers in the second group give positive Weil-Felix reactions
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with some strains of Proteus than had previously been thought,

and it is doubtful whether urban and rural types as such, can

be used as a basis for classification, since the differences

appear to depend more upon the vector, and the locality is only

of importance in so far as it influences the nature of the latler.
Plazy and Marcandier88 had suggested that these fevers

might be classified according to the rapidity with which

agglutinins for Proteus X.1l9. developed, and the titres to

which reaction took place. In tropical territories particularly
in rural areas, facilities for a full investigation of the Weil-
Felix reaction frequently do not exist, and this method as a
consequence is hardly practicable. Nevertheless, it is
possible when more knowledge concerning the serological charac-
teristics of these fevers has been gained, and particularly when
their behaviour towards a wider range of strains of Proteus is

understood and standardised, that the Weil-Felix reaction will

then prove a valusble basis for .¢classification. .

In the light of our present knowledge the classification
- suggested by Megaw (1928)57 based upon vectors, is probably the
most satisfactory. The retention of such names as Rocky
Mountain spotted fever, Japanese river fever, and pseudo typhoid
fever of Sumatra appears to be irrational however, since these
diseases are almost certainly not confined to the localities
indicated. Siﬁilarly the terms, tick-bite fever of South Africe
Fievre Boutonneuse, and Brill's disease, might well be discarded
since they can only lead to confusion and error. As a further
modification of Megaw's classification, the terms typhus-might
be reserved for the severe and fatal forms of the disease, para-
typhus being applied to the milder type. An objection can
immediately be raised to this, to the effect that there is no
proof that these fevers stand in the same relationship to typhus
exanthematious as paratyphoid fevers do to typhoid, and it might

further be argued that there is more justification for considering
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thé severe Rocky Mountsein spotted fever group, and the

tsutsugamushi disease as paratyphus fevers than any of the

mild urban forms which give a positive Weil-Felix reaction

with indologenic strains of Proteus X.1l9. Nevertheless since

any classification at the moment can only be provisional, one
along the lines suggested appears to provide a working basis.,
Since many of the fevers still appear within the csatagory
"vector uﬁknown" it is better that the name of the locality
wherein they occur should be retained, and it ®ould further
assist identification of the words "Typhus" or "'pPa®atyphus"
were followed by the symbol "W® or "K", or both, whenever
possible, to indicate the presence or absence of agglutination

with :indologenic orsindologenic strains of "Proteus X.1l9

to diagnostic titres., This classification is shewn in

Appendix C.
The tick paratyphus group is perhaps the least satisfactory;
since it includes in one category, diseases which very possibly
differ from each other in many respects, and some of which may
indeed ultimately fail to justify their inclusion among the

typhus-like fevers at all.

Much further work remains to be done in these endemic and
tropical forms of typhus, and if their elucidation 1is to be
completely achieved, close co-operation between investigators
in widely scatteréd parts of the world must be attained. Re-
actions must be standardised and serological and immunological
affinities accurately determined. Acquisition of a fuller
knowledge concerning these milder forms of the disease in the
newer countries, may at the same time provide a weapon with which

to combat the dreaded scourge of the old.

U
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APPENDIX A.II.

CASE HISTORIES AND TEMPERATURE CHARTS
of the
FORTY SEVEN CASES IN THE PRESENT SERIES.
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CEST et BTD DS peirs
PENELL LN AR

CORPDRIRT 6 daps wgo fever started vitd obill, aeding of body and
i i dlarrhoead

PV RDNTESTOT - Bo rasd, severe beadeche, general aeding ond padny fo ehest,
Spleen enlarged 100 beloev costal vergind
Peart, luvogs end abdoner 10404

oL Severe gqeveral weding, jeiet paloy, ecbest paloy, wrd eald
berderness,

Pl Stools releved, tovgue coeted, volstd Dryp voughd

b Prequent Grp ocovgd Severe bewbaode vitd giddiness.  feveral
pitery stooly,

oL Pednt padns vevere. Stoels vaterny,

b Doll sod Distless. Deadeehe severs, varbed giddinesy,
Several vatery stooly,

bl Peattered noist rales bobd Doogs, frequent tough,

LI Tesenaded  Steols daproved,
Peart sovnds indistivet, oeeasionsl frreqularity,

R RN Phifting folloess, rhovedd and ecrepitations botd luagy,

REREERE bov votberdiog deliviuvnr ot oight, Trequent vovgd vitd
prpeetoratiog,

RN Pesenrie, hpathy, Joint vt vwsele painy legs,
Peart drregular, Dot osovnd shortened and noffled.
e Doll and DTistless, Lew nubteriog delirivn ot vight,
R RRR Seversl dovre sleep. Lurg condition veebanged, free
prpeetoratior,  Reart raplt, verked frregularity.
LEoEdT Pental oondition elearer, covgd less frequent,
LT3 bong condition faproving,

Peart drregular, rapidd  Ist o gound soft and bloving,
R RERRE Sleeping better,

R ERR Peart foproving, drregular abt tives only, Several vebery stools



ii.

20+4.31. Specimen of blood taken for Widal and Weil Felix reactioms.
3 watery stools.

21.4.31. Temperature normel all day. Several watery stoolse.
Heart rapid, regular, sounds of better quality.

22.4.31. Stools still watery. Cough less.

23e4.31. Stools less frequent, still watery.

24.4.31. Heart improving.

25.4.31. Stools improving.

2640310 Stools semiformed.

2744.31. General improvement.

28.4.31. Lungs clear. Heart N.A.D.

30e4.31. Sleeping well, appetite improving, bowels regular.

3.50310 Convalescent.

Te5e31e Disoharged from hospital.

Urine Haemoglobin rate 65%.
m. Sp oGXre
4.4.31e Acid., 1024. Trace of albumen. No Malarial Earasites.

1l.4.31. Trace of albumen.
18.4.31, noon "
26¢4¢31le No albumen.

Widal Reaction. Weil Felix Reaction.
===YLIn vay
T - 0 "EN . 1
A - 0 . T000
B - 1 "W e 0
190
c - 1
75
T(o) = O



/o

99

96
R N beL 3
TEVELT i
porrrrey 1ol
CORFERIRT -1 iy a?o fever stiarte

pening of body. Slight

fev sliy
Severe d

PR RINTESTeh: dash %
b
Peart, L

searty on abdener,

Lvegs tlear,

tlegred

Pleeping vell,

33 3V
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R
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BTy jerks deereased,

Severe oalf terderresy,
thest,
perere deadaede, slioht deafresy,

beart rapid, sovnds good,

cilf tendernesy,

pbdoninal paln, no tendernesy,

Pooatery stoels. Beart 100D

fpeeiner of Blood taker for

Tevperatuore pornal,

Prdospeeinen of bloed taber,

Peenroglobin 51

byl Posh spread to betlh,
pereral aeding, and pein i
b Tesoenvie and drritability,
NN Pesd faded, slight cough,
RN Tery drritable.  Serere
IRERIED Several vatery stooly,
IR Peadaode logy, deefness
IERREED bereral condition faproving,
Pidal and Tell Telin reaetioes
[V, 5.11 ftoels forned,
RN Convilestent,
RN fecord Speciner of Jlood taker,
Loi1 Pivebarged fron dospital,
Trine
RN Peaet weid fp.obro 100
Pe albuner,

LIth liy  26th 1i]  34th 1)
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Po Balarial parasites,
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CORPERTNTS- 8 days ago fever started vith rigor, webinvg of dody and lindy,

DR RDRTSST0 - T rash, Bo eonjunetinel fojection.  Celf tenderness,
"Ubeart, luergs ot oaboener 1R

boiodl Pevere beadaede and geveral wvbing,
AR Ptoeels relaved and froquent,
BRI Plight dry covgd, luags elear,
D Dell wed Distless, deadaede severe. feverel loose stooly,
el Ptoeels Toose wnd frequent. Dain i1 thest,
Prequent dry covgd. bvegs elest,
hEYL Peadache less, Deart sovnds nornel,
L B3 Celf tendervess ard pudin fooehest. Bevels  regular,
et bereral foproeverent,  Terperature vornal,
AR Ppeciver of bloed taker for Bidel eod Telllelin Reactinng,
LEoi 3l Convileseent,
(AR Ped Speviner of dlood teber for Bidel a0d Dell Telin Deactiong,

Piveharged fron dospital,

Trine Paenoglobin 500,
bbbl Bewet, weid. fpobre 10T

Prace of albonen, Po Balariel parasites,
LI Te albnn

Pidal deeotin Peil fpldrpteaetion
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CASE NO. 4

MALE.

ADMITTED.

COMPLAINT 2-

ON ADMISSION

17-6-31.

18-6-31.

19-6-31.

20-6-31.

21-6-31.

22-6-31.

23-6-31.

24-6-31.

25-6-31.

26-6-31.

27-6-31.
28-6-31.

90
Age 58 years.
HARVESTER (Overseer) ESTATE t'AM
16-6-31.
Fever with severe pain and swelling of Loth legs
and knee joints. Said to have had measles for
6 days.

Slightly raised papules over both scapulae,
fading on pressure and difficult to distinguish.
Face puffy and conjunctivae injected. Heart N.A.D.
Moist rales both lungs.

Frequent cough, chest pains. A xillary glands
enlarged.

Inguinal glands enlarged, not tender. Rash faded.
Bowels regular.

Severe general aching, calf tenderness and pain in
knee joints.

Headache, giddiness, vomited moderate photophobia

Apathetic; cough troublesome. Slight deafness.

Coarse rales and scattered fine crepitations both
lungs. Heart 2- occasionally irregular, first sound
m u ffled.

Frequent cough, oedema of feet and legs increasing.

Dull, apathetic. Low tension pulse. Bowels regu-
lar.

Low muttering delirium . Heart 2- irregular, 1st
sound indistinct . soft murmur aortic area and

over sternum.
Inguinal and axillary glands enlarged and tender.

Quiet delirium, cough loose, free expectoration.

Apathetic, occasional quiet delirium. Pulse irregu-
lar low tension. Blood specimen sent for Weil Felix
and V/idal reactions.

Cough frequent. Oedema of feet and legs, and pu ffi-
ness of face increasing.

Temperature normal. Perspiring freely. Dyspnoea
occasionally.

Signs of extensive broncho-pneumonia both lungs.
Heart 2- Left border 1M beyond nipple line. 1st

sound irregular, faint and indistinct. Pulse
dicrotic.

Quiet delirium .

Stuporous. Oedema increasing.

Stupor, alternating quiet delirium, heart irregular.
Heart irregular, soft systolic murmur at aortic area
conducted down sternum.

Stupor increasing.

Semiconscious, heart unchanged, irregularity more
marked.

Semiconscious. Heart very irregular. Pulse markedly
dicrotic, rapid, at times imperceptible.

Died.
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CASE NO. *5.

FEMALE.

ADMITTED.

COMPLAINT

ON ADMISSION

10-7-31.

11-7-31.

12-7-31.

13-7-31.

14-7-31.

15-7-31.

16-7-31.

17-7-31.

18-7-31.

19-7-31.

20-7-31.

21-7-31.

22-7-31.

24-7-31.

27-7-31.

29-7-31.

31-7-31.

6-8-31.

i h

Age 30 years.

WEEDER. ESTATE ftBw

9-7-31.

6 days ago fever commenced suddenly with rigor,
headache, vomiting, and pains a ll over body.
Scattered macules and papules over scapular
region and face. Conjunctivae injected. Calf
muscles tender. Respirations increased. Slight
cough. Heart, lungs and abdomen N.A.D. Knee
jerks decreased. Spleen 4”7 below costal margin.

Rash present on chest, abdomen, thighs, and upper

arms. Tympanites present. No headache.
Inguinal glands enlarged and tender. Slight
deafness.

Joint pains severe, especially knees.
Slight dry cough.
Cough more persistant.
Rash s till present. Conjunctivae clear.
Rhonchi and moist rales both lungs.

Heart - Impairment of first sound, Occasional
irregularity.

Frequent cough with expectoration. Chest pains
severe.

Rapid low tension pulse.
changed.

Oedema of feet and legs.

Heart condition un-
Cough frequent.

Rash faded. Slight deafness. Heart irregular,
Sounds indistinct.

Specimen of blood taken for Widal and Weil Felix
reactions.

Lungs clearing. Heart condition the same.
Free expectoration.

Oedema of feet and legs subsided.

Heart regular, 1st sound indistinct.

General improvement. Temperature normal.

Lungs clear. Heart sounds improved.
Convalescent.

Discharged from hospital.

2nd specimen of blood taken 5 days later.
(30th day)

Chest pains

Insomnia. Tympanites less



'CASE NO. 5 (CONTINUED)

URINE.
React. acid. Sp.Gr. 1024 Haemoglobin 50%
9-7-31. Trace of slbumen No Malarial parasites.

14-7-31. " v "
20-7-31. * " "
25-7-31. No albumen.

WIDAL REACTION. WEIL FELIX REACTION.
18th Day. 30th Day. 18th Day. 30th Day.
T ) Negative "K""B'B"l Negative
A - o o
s L "w"- o

858
C °
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rrrrey fed-dn,

CORRLAINT Podays wgo fever tonneneed vith rigor, severs deadaohe,
prd aeting of body,
PERDRTSST0N - b rash, Seettered vodset rales, dotd Lovge. Feart 100D
Celd tendervess,  Towgue coebed vith white fur,
bobodl Peadaodhe with oiddivesy vt slight deafness,
oL Severe talf tendervess,  Covgd trovdlesene.  Togonrie,
bobodl Poist rales and thonebd, shiftiog dollovess, botd luagy,
Voot Predtadle.  Dulee rapid, beert regular. fevere deadaode,
Lot Prsonnin, Trequent covgd vith enpectoratioe,
R RRRY Severel loose stooly Beadaede Tesy senere,
Ll Deafoesy oleared,
PR bovg cordibion elearing,  Deart reqular,
L berveral eondition fnproving,
RER R Sleeping veturally,  Covgd Tesy frequent,
[T T Pevonoist rales botd apiees.  Feart regular,
AR NAY bereral fnprovenent,
et brogs elear, Tenperature nornal,
LEobdl Donvilestent,
AT A Pivebarged fron bespital,
Trine Pitnoglodit 65%
bobdl Peitt,
LETE §p. 6t Poovalarial parasites,
boilbrrn
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CASE NO. 7

FEMALE.

ADMITTED.

COMPLAINT

Age 20 Years

WEEDER. ESTATE »A”»

15-8-31.

Indefinite history of malaise and headache for
4 day3.

ON ADMISSION a4- No rash. Conjunctival injection. Moist rales
both lungs. Heart N.A.D.
16-8-31. Headache. General aching. Chest pains.
17-8-31. Frequent productive cough.
18-8-31. Severe general aching. Dull and listless.
19-8-31. Moderate deafness. Headache and giddiness.
20-8-31. Frequent cough, moist rales and rhonchi both lungs.
21-8-31. Severe chest pains. Heart regular.
22-8-31. Dull sind listless. Rapid low tension pulse. Heart
regular.
23-8-31. Frequent cough, free expectoration.
24-8-31. Deafness cleared.
25-8-31. Rapid low tension pulse. Frequent cough.
26-8-31. Lung condition improving.
29-8-31. Cough less frequent. Less apathetic.
31-8-31. General condition improving.
2-9-31. Specimen of blood taken for Widal and Weil Felix
Reactions.
6-9-31. Lungs clear. Convalescent.
12-9-31. Discharged from hospital.
URINE.
15-8-31, React, acid. Sp.Gr. 1024 Haemoglobin 50%
Trace of albumen. No Malarial parasites
20-8-31
24-8-31, No albumen.
Widal. We il F elix.
23rd day - Negative 23rd day.
IIKII - 1
380
«Wo- 1

56
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CASE NO. 8. Age 52 years
MALE. DRAIN CUTTER AND ESTATE BT
FRUIT SORTER.

ADMITTED. 2-9-31.

COMPLAINT 4 days ago fever started with headache and aching
of body.

ON ADMISSION :- No rash. Conjunctival injection. Severe calf
tenderness. Slight enlargement of inguinal glands.
Knee jerks absent. Spleen 1M below costal margin.
Heart, Lungs and abdomen N.A.D.

3-9-31. Joint pains in knees and ankles. Pain in chest.
Vomited — .

1

4-9-31. Few scattered irregular, duskly papules over scapular
region. Several watery stools.

5-9-31. Slight photophobia. Deafness. Frequent dry cough.

6-9-31. Indistinct maculo-papular eruption on chest. Stools
watery.

7-9-31. Severe headache, deafness, and giddiness. Sore
throat and congestion of pharynx.

8-9-31. Rash faded. S till has chest pains. Stools formed.

9-9-31. Rhonchi and rales both bases.
Heart sounds muffled, occasional irregularity.

10-9-31. Noisy delirium at night. Frequent cough.

11-9-31. Noisy delirium, supsultus coma and vigil tremors.
Broncho-pneumonia right lung.

12-9-31. Irregular low tension pulse. Delirium, restlessness.
Heart irregular, 1st sound indistinct.

13-9-31. Frequent dry cough.

14-9-31. Several watery stools. Some expectoration.

15-9-31. Mental torphor. Low tension pulse. Heart sound
irregular and indistinct. Throat less congested.
Several watery stools.

16-9-31. Frequent loose cough. Stools frequent.

17-9-31. M uttering delirium at times. Heart irregular, 1st
sound almost imperceptible at times.

18-9-31. Deafness cleared.

19-9-31. Lung condition improving, free expectoration. Throat
clear.

20-9-31. D elirium and tremors ceased. Heart condition im-
proved, occasional irregularity.

21-9-31. Temperature normal. Cough less frequent.

22-9-31. Lungsclearing. Heart regular, sound improved.

24-9-31. 2nd specimen of blood sent for Widal and Weil Felix
reactions.

25-9-31. Lungs almost clear, slight cough, no expectoration.

Heart regular, sounds good.



CASE NO. 8 (CONTINUED).

29-9=-31. General condition good. Blood specimen taken.

30-9-31. Discharged from hospital.

All previous Blood specimens being contaminated,
a 3rd was taken on the 53rd day.

URINE. Haemoglobin rate 55%

2-9-31. React.Acid. Sp.Gr.1024. No Malarial parasites.
Trace of albumen. *
7-9-31. " " n

14-9-31. " " n
21-9-31. No albumen.

WIDAL REACTION. WEIL FELIX REACTION.

53rd day. ' 53rd day.
T - ] g - Betweenr%g -I%B
A - } Negative.
B - { 3 previous Wt - o
c - { specimens 3 previous specimens
T(o) - } contaminated. contaminated.
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CASE NO. 9. Age 55 years.
MALE. HARVESTER. ESTATE uAn

ADMITTED. 10-9-31.

COMPLAINT s- 3 days ago abrupt fever commenced with headache,
giddiness, vomiting and pain in limbs.

ON ADMISSION s- No rash, lungs clear, Heart N.A.D. Spleen i tt
below costal margin. Calf muscles tender.
vom ited -
11-9-31. Severe headache, Deafness/yy. Respirations in-
creased.
12-9-31. Headache, giddiness, vomiting, and general aching.
13-9-31. Widely scattered macules and a few papules over
scapulae.
14-9-31. Few rhonchi both lungs, frequent dry cough.
15-9-31. Patient apathetic, persistant insomnia. Heart N.A.]
16-9-31. Very irritable . Slow pulse.
17-9-31. Rash faded. Cough less frequent.
18-9-31. Headache, giddiness, and deafness clearing.
19-9-31. No calf tenderness or muscular pains.
20-9-31. No cough. Lungs clear.
24-9-31. Convalescence established.
30-9-31. Discharged from hospital
URINE.
React. Sp. Grav. Haemoglobin 70%
10-9-31. Acid. 1020. No albumen. M alarial parasites.
WIDAL REACTION. WEIL FELIX REACTION.
51st Day 51st Day
ip _ 1 KM — 1
96 1500
A - O llW" -
B - o 19
C - o}
T(o) - 4 Units.
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CONPRRTTOT . b dwys age fever covneneed vith riger, besdaehe, voriting and
pebing of Linds

DU RDNTSSTOn - Rhonedd wnd rales botd lvegs. Beert 1000 Bo resd
Covjunetinagl fnjeetior,
PIE standing septic vleer oo vight anble

ERA Y Plotoby drreguvlor papules or faee. Padn Do ebest, avd batl
ef reet

et it Bash on baek, ehest, and ebdonen.  Toniting,

LV 10T Sere throat, covgestion of pheryrr, vo ervdate on tersils,
piddiness.  Photwphoebie.

LE T IT Pell and Distless, Typopanites vith abdenival pein, no tendernesy,
Prequent dry cougd,

LT3 Peert drregular, Dot sonnd fwdistinet, Tow tersion pulye,
feveral watery stooly,

RN Ppathetio,  Treguent vatery stooly,

Ly 100 Corjunetivee olearing, Stooly viatery,

AU Pesh feded,  Stools Tesy frequent, oo typrperites,

RN bvegs elearing, Feart - weewsional frregularity, let sovnd
frproving.,

LLIET Phroat elear. Stools forned,

LELE T bvegy elear, Feart regular,
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LT fpeciner of blood taber for Bidal a0d Tell Teliv reaetiong,

T3 Pavded asthenie,

LT Sevend speeiner of blood telber,

Pl gl bereral drprovenent,

LY Ploer beeled,

20



N® /0. CONTINUED

18.11.31, Slow improvement.

24.11031. Convalescent.

28,.,11.31. Discharged from hospital.

Urine
12.10.31.  Reacte. Acid. Sp.Gr. 1024
Trace of albumen.
16.10.31, No albumen.
20610.31e No albumen.

Widal Reaction

Y
Negative.

vii.

Haemoglobin 507%.

No Malarial parasites.

VWell Felix Reaction.
27Lh Day

"g* - 1/600

"W - 1/17.
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COVRLAINTT b days wgo fever started vith rigor, beadaode, giddiness,
prd doty peiny,

AR RN Pe vk Toguinal glands enlaorged and tender,
cler o seattered orales, Beardt DB Tree Jerks deereased,
[T 10 3T, beneral eeding, wevere beadache and giddinesy,
LE T3 bushy naevles and drregular papules o0 shoulders,
PEoLE gL Pesh ov ebest, baed, end abdonen, wranty on face,

e 3T Preitebility, tesonnia. Rasd vell varked,

LT Dell delivivn, Deafress,

AR bry eengd, oseattered rales both lvege. Beart requler,
PYoLDETL Pell, apatbetio.  Stools Loose,

LELE T Prgvivel glands sudsiding,

LT bvogs eleerivg, eongd lesse Deadfoesy oleared,

LETLET, Pest faded.  Dental condition duproved,

LTI fpeviver of dlood tater for Bidal wnd Fell Telin Reaetiong,

LELE 3T Tenperature nornal. Geversl fnproverent,
LT Convileseent, Luags oleer,  Feert 10D,

oL Pisedarged fron bospitel,

Trine Poenoglodin 383
Pleaet, fp.br.
eV IE beid, LHLE Po valariel paresites,
Po alburer,
Pidel Teaetion Peil Telin deactin
151K *Say LIt Day
! AR - L
} 0 W' - 1/22
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CASE NO.
FEMALE.
ADMITTED.
COMPLAINT

ON ADMISSION

17-10-31.

18-10-31.

19-10-31.

20-10-31.

21-10-31.

22-10-31.

23-10-31.

24-10-31.

25-10-31.

28-10-31.

3-11 -31.

URINE.

8 R

B5 "o s * <%l

Age 55 years.

WEEDER. ESTATE 1Aw

16-10-31.

5 days ago sudden fever commenced with rigor, head-
ache, giddiness, and pain all over body.

Heart, lungs, and abdomen - N.A.D. No rash.
Conjunctival injection and slight photophobia.

Spleen |7 below costal margin. Knee jerks exaggera-
ted. Tongue coated.

Indistinct, dusky, and slightly raised papules on

face and over scapular region. Left inguinals en-

larged and tender.

Rash faintly seen on chest, flanks, and abdomen.
General aching and calf tenderness. Stools loose.
Headache severe, slight deafness. Stools watery.

Headache with giddiness and slight deafness. 3
watery stools.

Rash fading, stools improved.

Rash faded. Headache less. Deafness cleared.
Inguinal glands subsided.

Conjunctivae clear. No headache.
Temperature normal. General improvement.
Convalescent.

Specimen of blood taken for Widal and W eil Felix
reactions. Haemolised in transport, 2nd and 3rd
specimens taken on 27th and 37th days.

Haemoglobin 65%

16-10-31. React. Acid, Sp.Gr.1026. No M alarial parasites

WIDAL REACTION. TOIL FELIX REACTION.

27th Day, 37th Day. 27th Day. 37th Day.
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CASE NO. 13.
FEMALE.
ADMITTED.
COMPLAINT

ON ADMISSION

70

Age 20 years

WEEDER ESTATE "AM
21-10-31.
5 days ago fever commenced suddenly with headache,
giddiness and pain all over body.
i- No rash. Conjunctivae injected. Marked

photophobia. Right inguinal glands enlarged and

tender. Heart, lungs and abdomen N.A.D.

22-10-31. Indistinct dusky maculo-papular eruption on face,
scapulae, chest, and abdomen - Severe headache and
giddiness. Backache, and stiffness of neck musc-
les .

23-10-31. Marked giddiness, moderate deafness. Calf tenderne

24-10-31. Vision dim. Dull and listless. Dry cough. Lungs
clear.

25-10-31. Rash faded. Tympanites with diffuse pain, 1 watery
stool.

26-10-31. Dull and listless. Muttering delirium . Severe head
ache.

27-10-31. Less abdominal discomfort. Vision s till dim and
giddiness marked.

28-10-31. Headache less severe. Vision improved.

29-10-31. Very dull, stuporous. M uttering delirium last
night.

Heart :- Occasional irregularity, 1st sound in -
distinct and of poor quality.

30-10-31. Pain and stiffness at back of neck. Low tension
pulse.

31-10-31. Lungs clear - dry cough. Deafness clearing.

2-10-31. Temperature normal. Delirium ceased.

4-10-31. Less apathetic. Vision clear. No muscular pains.
Inguinal glands subsided. Specimen of blood taken
for Widal and Weil Felix reactions.

6-10-31. Convalescent.

8-11-31. Discharged from hospital.

URINE. Haemoglobin 65$%

21-10-31. R#ct. acid. Sp.Gr.1028. No M alarial parasites

Trace of albumen.
28-10-31. Trace of albumen.
2-11-31. No albumen.

WIDAL REACTION. WEIL FELIX REACTION.
20th Day 20th Day
Negative.

tKn 1
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CASE NO. 15. Age 25 years.
FEMALE. WEEDER. ESTATE 1At

ADMITTED. 23-10-31.

COMPLAINT 6 days ago fever commenced suddenly with vomiting,
giddiness, headache, and general aching.
ON ADMISSION Dusky, irregular, indistinct macules, and
slightly raised papules over face, back, chest, and
abdomen. Heart, lungs, and abdomen N.A.D.
24-10-31. Severe headache, general aching. Slight deafness.
25-10-31. Calf muscles tender.
26-10-31. Rash faded.
27-10-31. Deafness cleared. Stools loose.
28-10-31. Headache less.
29-10-31. Temperature normal. General improvement.
31-10-31. Convalescent.
3-11-31. Blood specimen taken for Widal and Weil Felix re-
actions. (Specimen haemolised, taken again on
24th day).
8-11-31. Discharged from hospital.
URINE. Haemoglobin 65#
23-10-31. React. Acid. Sp.G.1024.
No albumen. No M alarial parasites.
WIDAL REACTION. WEIL FELIX REACTION.
24th Day. 24th Day.
Negative nKw - 1
2800
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CASE NO. 17. AGE 30 YEARS.

FEMALE. WEEPER. ESTATE tfAw.

ADMITTED 28.10.151.

COMPLAINT :- Fever, headache, aching of body and limbs for
five days.

ON ADMISSION s- Fever, headache, general aching, calf tender-
ness, and joint pains. Conjunctivae injected,
slight photophobia. No rash. Scattered rhonchi
and moist rales both lungs. Loose cough, pharyn-
geal catarrh. Heart N.A.D. Constipation.

29 - 10 -*31. Headache severe with giddiness. Slight deafness.
Dull and listless.

30 - 10 -"31. Dusky maculo-papular eruption on chest, fading on
pressure. Left inguinal gland enlarged.

31 - 10 -1!31. Rash on back, abdomen, and face. 3 Watery stools.
1 - 11 -*31. Severe headache and giddiness, pain in both eyes.
3 Watery stools. Deafness present.

2-11 -*31. Dull and listless muttering delirium at night.
Frequent cough. Severe calf tenderness. Stools
frequent and watery.

3-11 -f31. Severe pain in both eyes. Low tension pulse.

4-11 -*31. Hash fading. Rhonchi, moist rales and crepita-

tions both lungs, tabular breathing, shifting

dullness.

5-11 -*31. Muttering delirium. Frequent cough. Rash
faded.

6-11 -131. More rational. Headache and deafness clearing,
cough severe at night. Pulse rapid, low tension.

7 - 11 -*31. Cough troublesome.



CASE 17, CONTINUED

8 - 11
9 11
10 1l
11 11

12

13

14

15

16

17

18

19

20

21

25

26
30

28

14

11
11
11

11
11
11

11

11

11

11
11
11
11

11

12
12

131.

131.
t31.
t31.

'31.
131.
t31.

'51.
'31.
'31.

131.

'31.

'31'

'31.
t31.
'31.

t31.

131.

'31.
'31.

Widal Reaction.

Lungs clesring. Blood serum sent for Well Felix
and Widel reactions.

Rales and crepitations both apices.

Moist rales still present.

Lung condition improving, cough loose. Occasional
cardiac irregularity muffled first sound.

Right parotid gland enlarged, still slight deafness
Right ear-ache, parotid gland enlarged and tender.
Right ear examined, N.A.D. ear-ache persists.

Rt. parotid still enlarged and painful..

Lung clearing, cough loose, free expectoration.
Occasional cardiac irregularity.

Parotid gland subsiding, no ear-ache, total deaf-
ness N.A.D. on examination.

Deafness still marked - Cardiac condition impro-
ving. 2nd Specimen of blood serum sent for Widal
and Weil Felix reactions.

Deafness less. Temperature normal all day.

Heart sounds normal.

Parotid gland subsided, slight deafness, no ear-
ache, Lungs clear.

General improvement, appetite good.

Deafness cleared - Aural exam. N.A.D.

Patient convalescent.

Discharged from hospital.

Haemoglobin rate 60%. Urine :- Acid. Sp.G.1024
Trace of albumen.

Trace of albumen.

" Clear.

Weil Felix Reaction.

27th day -  Negative. 27th day.
ngn %
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CASE NO. 19. Age 25 yearse

FEMALE. WEEDER. ESTATE "A”

ADMITTED. 20-11-31.

COMPLAINT 2- Abrupt fever with chillness, headache, and general
aching commenced 5 days ago.

ON ADMISSION !- No rash. Heart, lungs, and abdomen N.A.D.
Spleen ~”below costal margin. Knee jerks decreased.

21-11-31. Dull, apathetic. Severe headache with giddiness.
Slighiy6onjunctivitis. Calf tenderness. Frequent
dry cough.

22-11-31. General aching, pain in chest, photophobia.

23-11-31. Very indistinct scanty macular eruption over
scapulae and upper chest.

24-11-31. Frequent cough. Scattered rales and crepitations,
s hifting dullness both lungs. Pulse rapid.

Heart N.A.D.

25-11-31. Dull apathetic.

26-11-31. Slight deafness. Frequent dry cough.

27-11-31. E xtensive rales and fine crepitations both lungs.
Heart 2. Occasional irregularity, 1st sound in -
distinct.

28-11-31. Rash faded, conjunctivae clearing. Frequent dry
cough.

29-11-31. Sore throat, pharynx congested. Several loose
stools.

30-11-31. Cough loose with free expectoration.

1-11-31. Tremor of hands, pulse irregular low tension.

2-11-31. Low muttering delirium .

3-11-31. Frequent watery stools. Signs of extensive
broncho-pneumonia in both lungs. Heart irregular.
1st sound,and 2nd sound muffled.

4-11-31. Delirium, tremor and subsultus. Frequent watery
stools.

5-11-31. Stuporous, respirations shallow, rapid. Pulse
feeble and irregular. Heart 2- marked irregularity.
Moderately dilated. 1st sound faint and of poor
quality. Marked tremor and subsultus. Low

m uttering delirium .

6-11-31. Died.



CASE NO. 19 (CONTINUED)

.[mINE.
20-11-31. React.Acid. Sp.G.1028. Haemoglobin 50%
24-11-31. Trace of albumen. No Malarial parasites.
30-11-31. " " n Blood count.
4-11-31. " " " Leucocytes 15,000
Polymorphs 80%
Lymphocytes 15%
Monocytes 4
Eosinophiles 1% |
WIDAL REACTION. ‘ WEIL FELIX REACTION.
15th Day 15th Day.
T - o nyen - 1
1000
A - o Ny - 1
5 1 17
25
1
¢ 75

T(o)= 3 units.
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CASE NO. Z20. AGE 35 YEARS.

MALE. HARVESTER. ESTATE "A

ADMITTED 12.12.*31.

COMPLAINT Fever, headace, backache and aching of body for
six day*s duration.

ON ADMISSION Scattered papules on face and back, conjunctivas
injected. Both inguinal glands enlarged and
tender. Lungs clear. Heart N.A.D. Abdomen
N.A.D. Tongue coated.

13 - 12 - *31. Scattered papules and a few macules on chest, abdo-
men and Flanks. Frontal headache. Pain in chest,
and calf tenderness.

14 - 12 - *31. Headache severe with giddiness. Slight cough,
lungs clear.

15 - 12- '31.Irritable and anxious, insomnia troublesome.

16 - 12- 131. Headache severe, irritable and anxious.

17 - 12- 131. Rhonchi and moist rales both lungs, loose <cough.

18 - 12- *31.Slight deafness. Rash fading.

19 - 12- *31. Rash faded.

20 - 12- *31.Conjunctivae clearing. Cough less.

21 - 12- *31. Specimen of blood serum sent for Weil Felix and
Widal reactions.

22 - 12- 131. General improvement, appetite good.

25 - 12- *31.Convalescence established

29 - 12- *31.2nd Blood serum sent for Weil Felix andWidal
reactions. -Discharged from hospital.

12 - 12 - 131. Haemoglobin rate 70%. Urine. Acid. Sp G.1020.
No' albumen present.

Widal Reaction. Weil Felix Reaction.
16th day. 24th day. 16th day.
T - 1 "K' -1 fK” - 1
each ITU 375
a - JL A over nOXK” - 1 "W - o
340 il 2573
Bo= % B 1250 ) .
cC - -i- C 1 -
340
T(o)- o T(o) -0

no
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CASE NO. 21
FEMALE.

ADMITTED.

COMPLAINT J-

Age 25 years
WEEDER. ESTATE *A”»
22-12-31.

4 days ago fever commenced suddenly with rigor,
headache, and pain in abdomen.

ON ADMISSION No rash, slight conjunctival injection. Heart
and lungs N.A.D. Pain in abdomen, no tenderness.
23-12-31. Severe pain in back of neck, and general aching.
24-12-31. Severe headache, giddiness and deafness.
25-12-31. Vomited. Deafness marked.
26-12-31. Insomnia. Apathy. Frequent dry cough.
27-12-31. Vomiting. Marked giddiness. Few scattered rhonchi
and rales both lungs.
28-12-31. Severe headache, insomnia marked.
29-12-31. Frequent dry cough.
30-12-31. Heart regular. Conjunctivae clear. Specimen of
blood taken for Widal and Weil Felix reactions.
31-12-31. No giddiness or pain in back of neck.
1-1-32. Several hour natural sleep.
2-1-32. General improvement. Deafness cleared.
5-1-32. Sore throat, pharyngitis, coryza, dry cough.
7-1-32. Productive cough.
8-1-32. Throat improving.
Felix
11-1-32. Cough less, 2nd specimen of blood sent for Weil*/and
Widal reactions.
13-1-32. Convalescent.
16-1-32. Discharged from hospital.
URINE.
22-12-31. React, acid. Sp.Gr. 1016 Haemoglobin 55#
Trace of albumen. No M alarial parasites
28-12-31. No albumen.
WEIL FELIX REACTION. WIDAL REACTION.
12th Day. 24th Day. 12th Day. 24th Day.
"K' - 1 1 T 0 T o
260 vm A - 1 A 1
"W 1 0 T&5 600
65 B 0 B 0
C 0 C 0

T(o)- 15 Units. T(o)- O
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CASE NO. 24. Age 35 years
FEMALE. WEEDER. ESTATE A~
ADMITTED. 16-1-32.

COMPLAINT 2- 3 day3 ago fever commenced suddenly with rigor,
headache, giddiness, vomiting, diarrhoea and joint

pains.

ON ADMISSION 2- Indistinct scattered, slightly raised papules on
face, chest, back and abdomen. Slight conjunctival
injection. Inguinal glands enlarged and painful.

Heart, lungs, abdomen, N.A.D.

17-1-32. General aching, severe backache, calf tenderness.
18-1-32. Severe headache. Joint pains in knees and ankles.
19-1-32. Slight loose cough, few moist rales le ft base.
20-1-32. Dull, listless. Backache severe. Slight deafness.
21-1-32. Rash fading.
22-1-32. Rash faded, joint pains less.
23-1-32. Lungs clear, no cough.
24-1-32. Temperature normal. Inguinal glands subsiding.
25-1-32. No joint, or muscular pain.
27.1-32. Specimen of blood sent for Widal and Weil Felix
Reactions.
30-1-32. Convalescen t.
3-2-32. 2nd Specimen of blood sent for Widal and Weil Felix
Reactions.

4-2-32. Discharged from hospital.
16-1-32. URINE. Haemoglobin 50%
React, acid. Sp.G. 1020 26-1-32. 45%

No albumen. No M alarial parasites.

WIDAL REACTION. WEIL FELIX REACTION.
15th Day. 23rd Day, 15th Day. 23rd Da?/.

T - o T - 0
A - o A - o] HW-
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CASE No. 25. AGE 27 years
FEMALE WEEDER ESTATE "A".
PONTITED 15-1-32.

COMPLAINT:- 2 days ago fever started with rigor, headache, vomiting, and
tackac'he ¢

ON ADMISSION:- No rash. Conjunctiva®© injected.
Scattered rhonchi and moist rales both lungs.
Heart and abdomen N.A.D. Knee jerks decreased.

16.1.32. General aching and severe backache. Vomiting. Loose cough.
17.1.32. Severe headache. Giddiness. Vomiting.

Scattered maoulo-papular eruption on face, chest, back, abdomen
and thighs. Stools loose.

18.1.32. Slight deafness. Stools watery.

19.1.32. Dull, apathetic. Slight photophobia.

20.1.3 2. Frequent loose cough. Congestion of pharynx, no exudation
oA tonsils.

21.1.32. Rhonchi and rales both lungs. Heart regular.

22.1.3 2. Dull, apathetic, frequent productive cough.

23.1.32. Several watery stools.

24.1.3 2. Rash faded. Throat clear.

25.1.32. Lungs clearing.Headache loss.

26.1.32. Temperature normal. No headache. Cough less.
Specimen of blood sent to I.M.R. for Widal and Weil Felix
reactions.

30.1.32. Convalescent.

4.2.32. 2nd specimen of blood taken.

Discharged from hospital.

15.1.32. Haemoglobin 65$%.
Urine. React. Acid. Sp.Gr. 1012.
“r No albumen. No malarial parasites.
Widal Reaction Weil Felix Reaction
L Gy 14 tii 'Day "'
T -) "K" - 1/630
A - ) "We -0,
B - ) Negative.
C - )
T(o) - )
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CASE No. 26. AGE 16 year;
FEMALE WEEDER ESTATE "A”.

ADMITTED 20-1-32.

COMPLAINTt- 7 days ago fever started suddenly with headache, rigor, and
body pains.

ON ADMISSION:- No rash. Slight conjunctival injection.
“ Heart, Lungs and abdomen N.A.D.

21.1.3 2. Severe headache and general aching.

22.1.32. Slight photophobia. Dry cough.

23.1.32. Slight deafness.

24 .1.32. Dull and listless. Severe headaohe and marked deafness.
25.1.32. Dry cough, lungs clear. Heart sounds good, rhythm and

action regular.

26.1.32. Deafness cleared. Specimen of blood taken for Widal and
Weil Felix Reactions.

27.1.32. No headache. Conjunctivas clear.
28.1.3 2. Temperature normal. General improvement.
3.2.32. 2nd specimen of blood taken.
4.2.32. Discharged from hospital.
Urine Haemoglobin
20.1.32. React. Acid. Sp.Gr.1014- 20.1.32. 45%
No albumen. 26.1.32. 409%
4.2.32. 45%
No malarial parasites.
Widal Reaction Weil Felix Reaction
[t!! Day 21s£ Day 14'tli Day 2isx Day
! -0 ! -0 nK" - 1/100 1/343
A -0 A -0 W - 1/22 1/13.
B -0 B - 117
C - 1/30 c - 1/17

Plo) - Founits o) - b ounits,



CASE No. 27.

J/oz
/or

roo

FEMALE

ADMITTED 30-1-32.

COMPLAINT: -
headache and diarrhoea.
ON ADMISSION:- No rash.
" Heart,
31.1.32.
rales le ft
1.2.32. Scattered,
papules over scapulae.
2.2.32. Eruption spread to face,
upper arms.
3.2.32. Photophobia.
4.2.32. Insomnia.
5.2.32.
6.2.32. Deafness marked.
7.2.32. Rash faded.
8.2.32. Total deafness.
9.2.32.
10.2.32.
11.2.32. Temperature normal.
16.2.32. Convalescent.
22.2.32. Discharged from hospital.
30.1.32. Trine
beaot beid, £p.(rr. 1022.
3.2.32.
10.2.32.
16.2.32.
il deattion,
tm

/6

AGE 15*- years.

WEEDER

ESTATE "A".

2 days ago fever commenced suddenly with rigor, nausea,

Severe headache with giddiness,

Scattered moist rales both lungs.

Hearing returned in le ft ear.

Free expectoration with cough.

Conjunctival injeotion.
lungs and abdomen N.A.D.

Knee jerks decreased.

pain in chest. Rhonchi and

lung. Pulse rapid, regular, low tension.

irregular, dusky macules,

Apathy. Loose cough.

Total deafness.

chest,
Slight deafness.

Fine crepitations both lungs.

Frequent watery stools.

No headache.

Stools improved.

and slightly raised
Pain in calf muscles.

Stools loose.

abdomen, thighs, calves, and

Several watery stools.

Watery stools.

Heart regular.

Deafness clearing both ears.

Specimen of blood taken for Widal and Weil Felix Reactions.

ii
!
]
}
C -

Ml -

)

)
|

General

improvement.

Haemoglobin 607?0.

Trace of albunen,

"M
Po albunen,

Pegatine

No Malarial parasites.

Weil Felix Reaction.
r m bay

nK?
IIWII

1/5500
1/55



IC<?

99

CASE No. 28

FEMALE

K~ sakp B /B
/0
i
AGS 25 years
WEEDER ESTATE "C1

ADMITTED 2-2-32.

COMPLAINT: -

2 days ago fever started abruptly with rigor, headache,
giddiness, and vomiting.

ON ADMISSION:- No rash conjunctivas injected. Heart, lungs, and abdomen

3.2.

10.2.

11.2

12.2

13.2

15.2

16.2

18.2

20.2.

32.

.32.

32.

.32.

.32.

.32.

.32.

.32.

.32.

32.

32.

32.

.32.

32.

N.A.D. Spleen palpable |rMbelow costal margin.

S.T. malaria rings in blood.
General aching, pains in chest. Vomiting.

Severe headache with giddiness. Apathy.

Scattered dusky slightly raised papules over scapulae.
Photophobia. Right inguinal glands enlarged and tender.

Rash on face, chest, abdomen, thighs, flanks, and backs of
legs. Profuse on abdomen.

Slight deafness. Pulse occasionally irregular.

Hearts- action and rhythm occasionally irregular, 1st sound
indistinct. Scattered moist rales both bases, loose cough.
Stools loose and frequent. Deafness marked (? Quinine).
Tympanites of abdomen, no rigidity. Quiet delirium at
night. Rapid low tension irregular pulse.

Heartr- 1st sound indistinct and shortened, irregular in
action and rhythm.

Rash faded. Stools watery, tympanites less.

No delirium. Deafness clearing.

Heart improving, more regular in action and rhythm. 1st sound
improved.

Lungs clearing.

Giddiness and slight deafness s till.

T. normal today. General improvement.
Heart regular in rhythm and action.

Specimen of blood taken for Widal and Weil Felix Reactions.
Lungs clear. Heart regular.

Marked asthenia. Bowels regular. Appetite improved.
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CASE Noe. 28 continued.

2602320 Convalescence slowe.

1243e326 Di scharged from hospital.

Urine.

React. Sp.Gre. Deposit.
20232 Acide 1020, Trace of albumen.
Te2e326 " 1024, " u "
14.2.32. n 1022. No albumen.

Blood .
e,

2¢2e324 Haemoﬁlobin 55%0
S.Te Malaria rﬂs on admission.

Count: White cells 5500
Ema—

Polymorphs 60%
Lymphocytes 35%
Monocytes 4%

Eosinophiles 1%

Widal Reaction Weil Felix Reaoction
=TIETR Tay Y

0 "E* -~ 1/2900
0 Wt - 1/19.
1/34

T
A
B
c 1/15
T 0

(o)
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CASE No* 29. AGE 20 years.
FEMALE WEEDER ESTATE "A".

ADMITTED 23-3-32.

COMPLAINT:- 7 days ago fever commenced suddenly with rigor, headache,
and vomiting.

ON ADMISSION:- Few indistinct dusky papules on face, and over scapulae,
~ fading on pressure. Inguinal glands enlarged and painful.
Heart, lungs and abdomen N.A.D.

24.3.32. Severe headache, general aching, dry cough. Chest pains.
25.3.32. Dull, listless. Stools frequent and watery.

26.3.32. Headache severe. Stools less frequent.

27.3.32. Rash faded.

28.3.32. Headache less.

29.3.32. Temperature normal. Specimen of blood taken for Widal and

Weil Felix Reactions.

30.3.32. Inguinal glands subsiding.
474 .32, Convalescent.
14.4.32. Discharged from hospital.

2nd specimen of blood taken.

23.3.32.
Urine. Acid React. Sp.Gr. 1016 Haemoglobin 55%.
No albumen.
No Malarial parasites,
Wdal Reaction Weil Felix Reaction
14th Day Uay battim  Dey Day
T -0 T M" - 1/125 "K” - /96
A -0 A oWx - 0 "W - 0
B -0 B
C -0 C
T(0) - 7 units T(o) - 5 units



XX*

.lb¥ {

(088 n Zc 2
/08 1%
/co
96
9T
96
CASE No. 30~ AGE 20 years.
FEMALE WEEPER ESTATE "A".

ADMITTED 30-3-32.

COMPLAINT:- 2 days headache and malaise; 3rd day fever started with rigor
ancf has continued for 3 days.

ON AMISSION:- Irregular slightly raised dusky papules on back, chest,
="Bface, abdomen, thighs, and backs of legs.
Conjunctivas injected. Knee jerks decreased.
Heart, lungs and abdomen. N.A.D.

31.3.32. Severe headache, giddiness. Chest pains, dry cough.
1.4.32. Photophobia. Deafness.

Scattered rhonchi and moist rales both lungs.
2.4.32. Dull and listless. Occasional quiet delirium.
3.4.32. Marked giddiness, severe headache and deafness.
4.4.32. Frequent loose cough. Marked conjunctival injection.
5.4.32. Deafness clearing. No delirium.
6.4.32. Rash faded.
7.4.32. Lungs desiring, cough less.
8.4.32. Temperature normal. Conjunctivae clear.
12.4.32. Lungs clear. Hearing normal.
14.4.32. Convalescent. Specimen of blood taken for Widal and Weil

Felix factions.

17.4.32. Discharged from hospital.
30.3.32.
Urine. React. Acid. Sp.Gr. 1024. Haemoglobin 65%.
Trace of albumen,
5432 N & n Blood Count.
No albumen. Tftirfce cells 6500
Polymorphs 66%
Lymphocytes 50%
Monocytes 3.5#
Eosinophiles .5%
Widal Reaction Weil Felix Reaction
22nd bay 22ni bay
T -0 VK’ - 1/890
A - 1/85 "Weo - 117
B - 1/44
C - 1/25
T(o) - 10 units.
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pdaede oonmenced with valedfve a0d fever, later
Lidiness,

PF BONTESTON - Navulo-piy pption on faee, beel, ebest, and abdener,
i

Pl Pight deguivel glavds enlarged a0 terder,
Corjunetivae fnjeeted,
Pobdl Peadache severs,  Deafvess.  SLight pbebephodin. Doy cough,
RS Pash faded,
bl fonjunetinge tlear,
bobdn Penperature nornal, Deafoess oleared,

AR Prguinal glands subsided,

bl Trine, Poenoglobin §0§,
Peaet, beid. §p br 101
Pe elbvner, Pe Velariel perasites,
Ploed Covnt,
SRS ARNTRNOE b
Polynorphy i1
byephoeytes (i
beroeytes I
Dosinophildy | 9%
Pidal Rleatting Peil Telin deaceting
I D bth D '
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CASE NO. 32. Age 15 years.
FEMALE. WEEDER. ESTATE B ®
ADMITTED. 16-4-32.
COMPLAINT 2- 5 days ago headache started with aching of limbs.

On the 5th day rigor, fever, severe headache and
deafnes s.

ON ADMISSION 2- Face flushed, slightly raised papules on le ft
cheek and scapular region. Right inguinal glands
enlarged and tender knee jerks normal. Heart,
lungs and abdomen N.A.D.

17-4-32. Rash present on face, back, chest, abdomen and

18-4-32. Severe headache. Conjunctivae injected. Chest
pains.

19-4-32. Dull, apathetic. Slight deafness. Specimen of
blood taken for Widal and Weil Felix reactions.

20-4-32. Loose cough. Lungs clear. Stools relaxed.

21-4-32. Rash fading. 3 Watery stools.

22-4-32. Tympanites. 4 Watery stools. Heart regular.

23-4-32. Rhonchi and moist rales both lungs, loose cough.

24-4-32. Rash faded. Stools less frequent.

25-4-32. No deafness. Conjunctivas clear.

26-4-32. Lungs clearing. Bowels regular.

28-4-32. Temperature normal this morning. Inguinal glands
subsiding.

30-4-32. Lungs clear. General improvement. 2nd Specimen
of blood taken for Widal and Weil Felix reactions.

3-5-32. Convalescent.

5-5-32. Discharged from hospital.

URINE. 16-4-32. Haemoglobin 45%

React acid. Sp.Gr. 1024.
Trace of albumen.
21-4-32. Trace of albumen.

25-4-32. No albumen.

WIDAL REACTION.
9th Day. 20th Day.

Negative Negative.

No M alarial
B1ood count.

parasites.

W hite cells - 9000
Poly-morphs - 67%
Lymphocytes - 20%
Monocytes - 2.5%
Eosinophiles- 2.5%

WEIL FELIX REACTION.

9th Day. ' 20th Day
Kw- 1 . !
250 450

thighs.
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Il PARVESTLE penare

barbed abroptly vith riger, beadathe,

PrRprrssren feattered dughky trregulan papules vr faee, beet oard othest,
pdivg or pressure, Conjunetivee frjected,
Peert, Doogse wnd addonen 100D,

Lhy L Prguvivel glands enlarged evd tender.  Slight feafnesy,

SRR beveral weding, Calf tendervess. Severe beafeede and
freitebility, Tosernin,

LEE YL PLight deafoess. Doy eovgh. burgs elear,

RERERER bash faded,  Photophoedie,

ARREETR bpatbyp. Deadaohe less,

RPN Teguinal glands subsiding,

ARREEES Dewfoess oleared,

R IR Speoinen of dlowd tater for Tidel end Bell Telin deectiong,

ARERERE Pevperatvre vornal, ferversl dnprovenent,

LEEIL Convileseent,

AR Disebarged fron bospital,

LS 3L i Poenoglobin £04,

Peaot, deid. $p.obro DODED o albunen,

Po Balarial parasites,

Ploed Covnt,
Pitiede cells AR
Polynorphs 60%
boroeytes i
Posinopbiles 5%
Pidal Feattin Peil Telin deeetion
— WBTBSy— It Dy
Peqatine, K" LT
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piddroess, vonditing, vt aebing of lindy,
PE RDRTSST0N - Seattered dosty vacvles, aod glightly radsed pepules o
fece, datt, prd o abdonen, fading or pressore
Covjunetinge fnjeeted.  Tree Jerhy feereased,
Peart, ooy pbderer 1040
R berveral webing end eelf terdervess,
RSN Severe beadaoede,  Narbed giddiness and feafresy
AN Photophobia prd Listless,
RN Deafresy narked,
Y Posd faded,
EERY Cerjurebivee oleer,
LEE3 Denperature verval,  feversl foprovensnt,
RN Speoioer of blood sent for Pidel wvdfedll Telin deactinng,
AR EE Corrnaleseent,
NN Piseharged® fron dospital,
[rd speeinee blood sent for Bidal and Theil Telin
Tring Poenoglobin 514,
PTOEEE heaet. deid, LE,
Prive of elbuom N*“malaria*~**site’s-
SERERY | "
PEV I T wlhoner, Plood Lot
Thite colly b0
Pelyprorphs 62%
byaphoeytes R
Loroeytes 7%
Posivopbiles 1%
Pidal Beaeting Peil Telin Reaceting
L3t Dy A LIt iy Phedl '
Pegatine Pegatine "Te - L " 1}333
"W _0 "W _0
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CASE NO. 35. Age 25 years.

FEMALE. WEEDER.
ADMITTED. 18-6-32.

COMPLAINT 2-

ESTATE "A”

6 days ago headache commenced with malaise and c hill.

ON ADMISSION 2. Scattered, dusky, indistinct macules, and slightly
raised irregular papules on back, chest, and abdo-
men.

Marked conjunctival
scattered rhonchi

Heart sounds normal. Severe calf tenderness.
19-6-32. General aching. Chest pains. Deafness.
20-6-32. Frequent loose cough. Headache.
21-6-32. Lungs clearing.
22-6-32. Temperature normal. Rash faded. Conjunctivae clear.
Eyes normal.
23-6-32. General improvement. Lungs clear.
24-6-32. No cough.
25-6-32. Convalescent.
29-6-32. Discharged from hospital.
Specimen of blood taken 5 days later for Widal and
Weil Felix reactions.
URINE. Haemoglobin 60%
18-6-32.
React. Acid. Sp.Gr. 1022. No M alarial parasites.
WIDAL REACTION. WEIL FELIX REACTION.
25rd Day. 25rd Day.
. (ale) (Living)
Negative R“ - 1 1
300 44'0

injection*and photophobia,
and moist

rales both lungs.
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CASE NO. 36. Age 18 years.

FEMALE. WEEDER. ESTATE "a®

ADMITTED. 18-6-32.

COMPLAINT :- 4 days ago abrupt fever started, with vomiting,
headache and constipation.

ON ADMISSION :- No rash. Inguinal glands slightly enlarged.
Scattered moist rales both lungs. Heart sounds
normal.

19-6-32. Chest pains. Loose cough.

20-6-32. No headache. No eye signs. Tongue coated.

21-6-32. No rash. Chest pains and slight loose cough.

24-6-32. Inguinal glands subsiding. Temperature normal.

25-6-32. Convalescent.

29-6-32. Discharged from hospital.

Blood specimen sent to ILM.R. for Widal and Weil
Felix reactions 5 days later.

18-6-32. URINE.

React, acid. Sp.Gr. 1020 No M alarial parasites.
No albumen. Blood count.
W hite cells 6500
Eeucocytes 68%
lymphocytes 28 3
Monocytes 2.6%
Eosinophiles 1.6%
WIDAL REACTION. WEIL FELIX REACTION.
21st Day. 21st Day.
(ale) (Living)
Negative MK " 1 1
385" 683
OXK” 1 1
253 680

«V' o) o)
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MAT. fr RERRERAR PETRIL L

CONRLRINT - F days age fever eonneveed svédenly vith rigor, beadaehy,
ird oveil

]
pbress of Linhy,

PR RDTESTon- 80 Nalarie pavasites f0 dlood, To rash,
Peart, lorgs and addonen 100D,
fplewn enlarged, 1" belov tostal nary
et Prguinel glavds enlarged eod padinfol. Fevere chest paing,
Peadaode, giddivesy and geveral aoding,  Celf tendernesy,
RERREE Plight deafoess Dive sudevtiovlar nottling, end seattered,
freegular, slightly radsed dosloyp papules, on daek, ehest, and
pbdener,  Fevere oalf tenderness,
IR bpatby, Deafoess vell varked [ Juivine],
[T, buiet delirive, Tew geattered petechine baeh andebest,
Lhobdl Seattered rhonedd and vodset rales botd lTuags, lovse wougd
Peart Drregular foorhyptbe oot aetion, et shortened and
Prddsbivet. Tolnt petes r brees oand oankles
R REE Peifresy less,
AR E Pptby and dulloess. Besh 41D present.  Delivivn veesed,
Hea b Devasiorel frregularity, aetion veed,  [st sound
dstlnc
bt bvegs elearing. Do deefress,
eI Speeinen of dlood tatenr for Fidel and el Telin Deactions,
Pest fading. Deart fnproving,
R Pagh faded Progvivel glants subdsided
LIt Covveleseert.  Beart nernal,
bl Piseharged fron dospital,
Pobdl Trine Poenoglobin §0
beaet, deid, §p.fr [N .
B oilbinen, P birasites on
Ploed Covnt
Pidel Reacting Peil Telin feattin Phite vells bl
"I Dy "ThEE g Polynorpls 60%
Peqating s LITIES Lynphoeytes 36%
o 0 Ponoeytes 3%
Posivophiles 1%
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PRURIND e T deys age feverstarted soddenly vibh desdache,  qiddiness
irl aquama sebing of body,

PORTESTOT - Seattered soanty fndistinet papules o0 baok end chest,
Conjunetivee fojected,  Toguinel glands enlarged a0d tender
Pree Jerts deereased,  Beert, luogs evd addonren 14D

A Severe beadaohe, varked gifdinesy,

;
Deefresy, dppredensive end frrited!

P Dl tenderness,
Seattered rhoroli
Feart 1000,

bobi Vesd fafed Joint

piins vpper oand lover Dinbse,  ledens of

A0 Peadache Tess. Dewfresy clearing,
A0 Spevinen of dlood went to DEE for Tidal and Beil Telix,
A0 Pevperatore vornal, Toguinal glands subsiding,
AL bvegs olearing, Ceders of feet and legy lesy,
A0 fereral doproverent. Lergs tlear, a0 vough,
A torvaleseent,
A3 Piseharged fron dospital,
P Trine Paenoglobin 53§,
beeet. heid. Sy b0 LI
Po alburer, Pe Belarial pavasites,
Ploed Covnt
"Phite Cells RN
Polynorphy (4
Lpnphoeytes L
Foroeytes I
Pesivopbiles 1
Pidal Deeetion Peil Telin Reeetion
Teth g PR Dagp e
Peqatine e - L[
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oL Pesennde, Trritability, Deafress,

R TR Peadeode lews. Deafoesy olearing,
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RN Poguinal glands sobsided, Deafoesy tleared,
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LTI Pteele watery, passing blood e0d vveus,

LEL L Poy enoebie Gpventery. Trebtine Trjections oonnenced,
ETEOEL, Ploed and nvews passed, abdoninal pain,

LETL L Stoels Towse.  Blood wnd nvews  less,
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Yo Stools Toese, wvo dlood or vvevs, 1o abdoninal pain,
Pl ftoels forned,

LETT I, Piseharged fron dospital,
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CASE No. 39 (continued).

2:11.32. Urine Haemoslobin 55%.
React. ic{do Sp.Gr.lOlB. T ——
No albumen. No Malarial parasites

Blood Count

T~ White cells 6,500
Polymorphs 64%
Lymphocytes  32%
Monocytes 3%
Eosinophiles 1%

Widal Reaction Weil Felix Reaction
_ = _ T
T - 1/38 " . 1/630

A - 0 Wt - 1/22

B - 0

c - 0

T{o) = 4 units.



to/
1:00)
M? ~ K
CEST Bot A PEE 1) jears,
PENELE (IARRR ERRRR NS

reniting,

(IR Ppatby. fevere besdacde,
oL beverel aebhing and calf tenderress,
P Peettered fodistinet dusbyp naevles and frreqular slightly

rebsed papules o faee. Toguinal glands enlarged,
Tesoeredia,  boose tough,

b b Pash ospread b0 baek, edest, adderer, thighs, and deeky of
Pegs. Dearto- weeasional drregulaority, baerie rvrnne,

RS Tesonnin,  hpathy. Toeguinel glands enlarged a0t tender,
Peve puffy.

borlodt, Peadaehe severe.  Dep covgh, loagy elesr,

boit, Padn do el vvseles, Sleeping better,

LTI, Provsy, epes suffused,

RS Pove pubfy. Cedens of feet and legs,

[ it Ppeeiner of dlood taber for Bidal wod Rerl Telin Deaetiony,
EERE T Pash feding, eonjunetives tlear,

LETEL Posh faded,

LE I 0T, Teguinal glonds subsided, Denperetore nornil,
Peart regular, rhypbbe drproved, daenie vvrnuvr present ot bage

e dl Pod speeiner of dlood tatber,
PETTD L Taee stdll pufiyt
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CAS No. 40 (continued).

2014336 Convalescent. Heart condition markedly improved.

5410330 Dischra_rged from hospital,

2.12,32, Urine. . Haemoglobin 25%
Reaot. Acide Spe.Gr. 1022. 16.12.32."""5 — . 25%

Trace of albumen. 30.12.32. " 35%
9.12.32. " " " 5. 1.33. v 40%
16,1232, " " "
24,1232 n b " S.Te Malaria pa.rasites in blood.

31lel2+32. No albumen.

Blood Count
e cells 6,000
Polymorphs 54%
Lymphocytes 33%

Monocytes 2%
Eosinophiles 11%

Widel Reacotion Weil Felix Reaction
14th Day  2OtR Day 14R Vay “PUth Day
Negative  Negative " - 1/126 "K* - 1/100
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Louse Typhuse.
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Tick Paratyphus.

----------------------------------------------- F—
Myt
W

l. Typhus exanthematicus

2o Tabardille (Mexican Typhus) "W"

Mite Paratyphus.

I

2e

Se
4.
5.

6e

Rocky Mountain spotted fever

(Idaho type) "w® & "g"

South African tick=-bite
fever “W" & “g*

Fievre Boutonneuse ??
Marseilles fever "Wt ¢
Toulon fever "wh

? Italian fewer "W"

" Kll

7.7Greek fever (Athens) "W"

8.

? Megaw's Kamuon Hills
fever India 7?

- o - e . -

I, Pseudo t

2. ? Malayan Tsutsugamushi

disease.

APPEMNDIX C.

Tick Typhus.
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1. Rocky Mountain
spotted fever
(Montana type) "W" & "K"

2 Rumreich's rural tick
bite fever of South Eastern
states UeSeds = ™" & "K"

3¢ ? Endemic typhus of
Sao Paulo. "itt,, ?

Mite Typhus.

I. Tsutsugamushi disease
(Japanese river fever) "K"

Flea Paratyphus.

———————

yphoid of Sumatra "K"

"K" .

typhus

I. Urban paratyphus
of South=-eastern
states UeSe.Ae = "WM

2. Brill's paratyphus
Eastern States
Uo S L] A. - "W'

3s 7 Manchurian

Paratyphus (Vector unknown.)

- o - o ]

(1o Malayan Paratyphus
(2. do do
3¢ Indo=Chinese=do-
4. Burman ~3o=
5. Adelaide ~do=
(Australian Urban)
Ilwﬂ" ? "Kﬂ
6+ Queensland =do=-
7o Mossmen =do=
8+ Kenyan -do-
9. South Africar -do=
10s Nigerian =do=
ll.Central Indian -~do=~
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