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THESIS

on
Undulant or Malta Fever in South Africa
by
P. D. Strachan, M.A., M.B., Ch.B.

"

The object of this thesis is to prove that the dis-
ease known under the names, Malta Fever, Mediterranean
- Fever, and Undulant Fever, Sepficaemia of Bruce, and
Melitensis Septicaemia, is endemic in South Africa, end
somewhat widely distributed in that country, where it has
been p;esent (undiagnosed! and going under other names
during an indefinite time in the past. It is also the
writer's intention to give an account of his experience
of the disease in all its bearings in South Africa.

It seems a pity that there should be so much con-
fusion about the nomenclature of this disease. With the
exception of "Undulant Fever" proposed by Hughes in his
classical monograph, and "Septicaemia of Bruce", #11 the
names are ‘vitiated by their gXeographical references.
The name, "Malta Fever®, although the narrowest in a Geo-
graphical sense, appears to be the one most widely used.
"Septicaemia of Bruce", the name proposed by the Italians
is a graceful tribute to the insight of our distinguished
countryman, the discoverer of the specific organism.

(/)"Melitensis Septiceemia® has been proposed by Dr.
Eyre, and has the merit of suggesting the aetiology, the
infecting organism, being'called "Micrococcus Melitensis®.
However, the geographical reference is not concealed under
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the adjective, ®"Melitensis®™, and the literary form of
the term is bad. _

In a paper published in the South African Medical
Record of December 10th, 1906, and entitled "Undulanf
Fever in South Africa®, the writer expressed a prefer-
ence for the name “Undulant Fever". In 1907 the ex-
istence of the disease in Cape Colony was offiéially
recognised, and it was made a notifiable disease under
the title "Undulant Fever". Nevertheless, the Synonym,
#Undulant Fever", is not to be found in the nomenclature
of the Royal College of Physicians and Surgeons. The
undulating temperature curve is not a constant charac-
teristic of the disease, but in many cases it is suffi-
ciently well marked to establish the diagnosis in the
absence of other signs and symptoms. The geographical
significance of the terms "Mediterranean' and "Malta"
Fever, may be responsible for the fact that the disease
remained for many years unrecognised in South Afriea.

In December, 1906, Dr . John Muir of Sterkstroom,
Cape Colony, sent the writer a copy of a report on the
Public Health of Gordonia, a district in the North West
of Cape Colony, written by a ce:tain Dr. Simon Fraser
in 1898. In this report Dr. Simon Fraser stated that
he had seen during the year 1898 about forty cases of a
fever which, he believed, would yet be proved to be due

to infection with the Micrococcus Melitensis. In
1907 Dr. Darley-Hartley, Editor of the South African
Medical Record, tried to trace Dr. Simon Fraser, but
failed to do so.
()
In the British Medical Journal, 1901, p. 941, the

late Dr. Washbourne described two cases which he had met
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:with in South Africa, and which he believed to resemble
Mﬁlta Fever more than any other disease. The fever in
onge case lasted only four or five weeks, in the other,
six or seven weeks. In both. there was diarrhoea at
the outset, and the motions were occasionally liquid or
pultaceous during the course of the illness. 1In one.
the tongue was for the greater part of the time. cleén.
In the writer's experience a clean tongue is an impor-
tant feature in many cases of Undulant Fever. Dr.
Dodgson found the serum of both patients negative to
typhoid, and positive to Malta Fever. If a relieble
strain of micrococcus was used with a moderately high
dilution of the serum, and if the experiments were pro-
perly controlled, there can be no doubt that the diag-
nosis of Malta Fever was correct.

<3) In the South African Medical Record of October
15th, 1903, p. 127, there appeared a paper by Dr. J. B.
MacKenzie of Kimberley, on Camp Fever, & disease which
had been prevalent in and about Kimberley for many years.
Dr. McKenzie recognised the closeness of the analogy be-
tween this disease and Malta Fever, and stated that it
was prevalent over the most of the Karoo, as weill as in
Kimberley. His description of it would serve as a good
clinical description of Malta Fever.

The writer's experience of South African fevers began
in the concentration camp, Springfontein, Orange River
Colony, in August 1801. During the Summer months, 1901~
1902, there was a severe epidemic of typhoid fever in the
camp, and in many of the cases the fever was prblonged,
and the symptoms were anomalous, but in the vast majority
of such cases the characteristic signs and symptoms of
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Undulant Fever were absent; they were prohably cases
of typhoid or para-typhoid fever. The writer, however,
owing to subsequent experience, now believes that at
least s8ix of these were cases of Undulant Fever. Five
children from one family were admitted to Hospital over
and over again during a period of four or five monthe
suffering from a relapsing fever with neuralgic affec-
ﬁions of the limbs. These, at the time, were believed
to be anomalous forms of typhoid fever with neuritis.
The sixth case was that of a middle-aged man, who was
laid up for several months with lumbago and sciatica,
and a low pyfexia. A few families in the Camp kept
goats for their milk.

During 1906 . the writer tested, among others, three
samples of blood obtained from patients suffering from
prolonged irregular fever, and supposed to be suffering
from Undulant Fever, in three separate districts of Cape
Colony. They agglutinated the B. Typhosus and failed
to agglutinate the M. Melitensis. It is therefore pro-
bable that even after an anomalous case of Typhoid fever,
or of Undulant Fever, has been under observation for a
long time, the diagnosis may be difficult or impossible
without recourse to an agglutination or eultural test.

The writer began to practice as District Surgeon
and private practitioner in the town and district of
Philippolis in the end of August, 1902. Philippolis
is situated in the South of the Orange Free State Pro-
vince, about sixteen miles North of the Orange River,
which here runs in a North West direction, and forms
the Southern and weétern bouhdary of the district.

The first case of Undulant Fever weas met with in

the/
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the village of Waterkloof, four miles South of Phildppolis,
in October 1902. This case, that of Mrs. N., whose
temperature curve during a patt of the time is shown
on chart I1II, was a prolonged one, the pyrexia lasting,
with intermissions, for two years. Beyond pyrexia,
anaemia, general weakness, and bronchial catarrh, there
was no other sign characteristic of Undulant Fever.
During her illness, the patient went twice to Cape Town
for a few weeks, and derived some henefit from the
change, but had a relapse on her return. For a long
time the writer regarded this case as one of typhoid
fever.

During the Summer months, 1902-1903, many cases of
continued fever were observed, and many were found to
present the characteristics éf Malta Fever described in
text~-books. In January, 1904, the writer presented .
to the-Orange River Colony Medical Society a paper in
which seventy-two cases of this disease were recorded,
and a clinical comparison was made between this disease
and Undulant Fever, Typhoid Fever, and Malarial Fever.
On clinical grounds alone the conclusion come to was
that the disease was identical with Undulant Fever.
Abdut the same time, Dr. Edington, Govermnment Bacterio-
logist at Grahamstown, Cape Colony, was requested by the
writer to test the serum of six typical cases for Malta
| Fever and for Typhoid Fever. The teste were carried
out for Typhoid Fever only, and the reaction in every
case was negative. Dr. BEdington was unable to obtain
a culture of M. Melitensis in South Africa for the pur-
pose of carrying on the test, but he signified his in-

tention to obtain one from over-sea. On 1st June, 1904,
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he intimated to the writer that he had obtained a cul-
ture, and wﬁa prepared to carry out the teste. Since
that date, the serum of nearly every patient with whom
the writer hashad to deal has been tested by one or
more of the following gentlemen:- Dr. Edington, Dr.

G. W. Robertson, Dr. Targett Adams, Lieu-Colonel Birt,
Major Buist, Major Stathaﬁ%ﬁ Major J. E. McNaught, and
the writer. The bacteriological work which each of
these gentlemen did will be recorded in another portion

of this paper.
The writer néw proposes to deal with each of the

following branches of the subject:- Clinical Charac-
teristics, Differential Diagnosis, Treatment, Serum
Reactions and Cultural Experiments, Mode of Transmis-
sion, Prophy%iaxis, Seasonal and Geographical Distribu-

tien.

CLINICAL _CHARACTERISTICS.

Pyrexia:- In a paper read before the South African Medical
Congress, October, 1910, Dr. A. Garrow, of Steytlerville,
Cape Colony, made the statement that for several years
he had failed to diagnose cases of Undulant Fever occur-
ring in his district, although he now felt convinced that
he was justified in making a retrospective diagnosis of
many cases. Dr. Garrow complained that the text-book
descriptions of the disease are inadéquate, in as much
as they do not take sufficient account of the numerous
'hasea whichvpresent few or none of the more characteris-
tic signs and syﬁptoms. Dr. Garrow expressed the épine
ion that even pyrexia is not a constant feature, and that

in many cases there is nothing to be found except anaemia,
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dyspepsia, #nd general dyscrasia, so that the diagnosis
in such cases must depend upon an agglutination or cul-
tural test. Dr. Garrow's opinion is supported by the
é:ZAIt of researches of the Mediterranean Fever Commig-
sion on the existence of ambulatory and apyretic.cases
among the dock labourers in Malta. Some of these ap-
peared to aoct, like the goats, as mere carriers of the
gern. It is probably true that in some of the ambula-
tory cases, pyrexis is never present, but the statement
cannot be‘proved, tecause ambulatory cases are not con-
stantly under the eye of a trained observer. It is,
however, true that numerous cases may be met with,
especially if they be seen in the forenoon only, in
which no pyrexia is found. Such patients may come into
town from a far distaht farm to consult & medical prac-
titioner on account of general debility and, perhaps,
neuralgia of the back and legs. The temperature may
be found to be normal or sub-normal. A few years ago
the majority of such cases weré not diagnosed in South
Afries.

The following case will serve as an illustration:-
One day in November, 1905, at 10 a.m., a boy, K., aged
eleven years, was brought by hies father to the writer's
consulting room. The complaint was of lameness from
vain in the right thigh. The temperature wes normal,
but the patient had an anaemic and somewhat wasted appezr-
ance. The tongue was clean, moist)and red. The right
leg was held in the position which is characteristic of
early hip-joint disease, i.e. slightly flexed at the knee,
inverteq,and adducted. The gluteal muscles on the right
side were wasted, the gluteal fold being almost obliter-
ated/
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ated. Dr. David Campbell, a friend and guest of the
writer's, who had lately come from Scotland, was asked
to make & diagnosis. As might have been expected, his
diagnosis was'"tuberculosis of the hip-jeint.®

The writer then took a blood sample from the boy's
ear, and requested the father to remain in town till
the afternoon, and to bring the boy again at 5 p.m. In
the meantime, the serum was tested against a killed
culture of M. Melitensis, and was found to cause com-
plete agglutination in dilution of 10, 30, and 60.

When the patient came back at 5 p.m., his temperature
was found to be 104 F. This boy returned to the farm
and was not again seen by the writer until two months
afterwards, when he was convalescent, and nearly all
trace of the hip affection had disappeared. His father
stated that he had not béen confined to bed for a single
day. In saddition to the absence of pyrexia in the fore-
noon, the above case illusirates the simulation of hip-
Joint disease, as well as the frequently high evening
tenperature without other severe symptoms in children
suffering from Undulant Fever. These points will Dbe
referred to again.

It is impossihle to estimate what percentage of
cases belong to the afebrile type, both because medical
advice is seldom sought by the patients, and because the
diagnosis ef Undulant Fever is seldom made in such cases.
The text-beok descriptiomsef the disease are probably
based upen data furnished by hospital cases.

The majority of patients seeking medical advice will

be found to have pyrexia at some time or other. The

name "Undulant Fever® was given to the disease by Hugﬁes
j

/
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to indicate a characteristic of the temperature curve
which is present in many cases. Owing to the conditions
under which the writer has to practice, only eleven con-
tinuous charts have been collected by him. Of these
Nos. I., III., VI., VII., VIII., exhibit the undulatory
character of the curve.

There are morning remissions and evening elevations,
daily minime and maxima, becoming progressively higher
each succeeding day for an indefinite number of days,

and then progressively diminishing to a minimum . The

Wave may be repeated an indefinite number oq?;
The fever may end with the first wave (acute one wave
type), but such a termination is rare. Usually several
waves succeed one another, and in any given case the
number of the waves and the duration of the illness can-
not be predicted.
. The undulatory type of pyrexia is seen most often

in children and in young adults, and in them the disease
tehds t0o run a shorter course, and to terminate somewhat
abruptly with a temporatﬁre which may be subnormal for
& week or more. The length of a single wave varies from
one to four weeks.

P». Garrow has divided cases into various types,
viz:- Acute One Wave, Acute Undulatory, Sub-acutg,and
chronic. Buch a classification is useful in practice,
but it must not be forgotten that the patients are all
suffering from the same specific diso#so, and, although
cases eogrorming to types are common transition forms
;aro often seen. Dr. Garrow has recorded one case of
the fulminating type, in which the patient dies early
of hyperpyrexia. The writer has not met with one.

In/
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In the above elassification, the word "chronic® is not
used in its etymological sense; it really describes a
condition the reverse of acute, in which there seems

to be no defensive response such as is indicated by high
pyrexia and the presence of strong agglutinins in the
serunm. A case which begins acutely may become chronic
with low pyrexia and ille-marked undulations. Such cases
tend to run a prolonged course of indefinite duration. .

The following are short notes on the charts append-

ed:=-

Chart of Miss M. N., aged 16 years, January 1l3th to
Mareh 31st, 1904. Chart begins in middle of first wave.
Undulations fairly well marked. An acute case with five
undulations, daily excursions large. Tongue almost
clean throughout. No delirium. Effusion in right ankle
during convalescence.

Serum tested by Dr. Edington on 4th July, 1904,
when patient was convalescent.

To M. Melitensis - 1-20 - a marked reaction. No

higher dilutigns used.

Nts. ¥., aged 49, mother of the above. Chart from
February 2pth to April 8th, 1904. Patient had been ill
from Oetober 1902. No undulations, unless the portion)
February 26th to March 28th, be regarded as part of a
very leong wave. lMorning remissions extreme. The pat-
ient did not recover ﬁntil October, 1904. Neuralgic.
affections of back and legs slight, not disabling. Anae-
mioy general debility, lassitude during whole course of

illness, and at times severe bronchial catarrh. Tongue

moist/
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moist and flabby, with greyish white fur. A prolonged
chronic case with acute exacerbations.

Serum reaction to M. Melitensis:-
By Dr. Edington, 4th July, 1904.
1-20 - Marked. ©No higher dilution.
B Lt.-Col. Birt, 10th October, 1906, i.e. a year after
convalescence.

10 - complete

30 - & trace
90
300 - nil.
600 .
Boy, aged 6 years. 8. P. case seen by writer on only

‘one oceasion during the illness, viz:- on 25th November,
1904, at the writer's consulting roon. Acute two wave
casge. Morning remissions slight. - The boy's father,
who kept the temperature record, reported that there
were no symptoms and no delirium. Tongue clean and
‘red, appetite good. Chart discontinued before the end
of pyrexia, owing to temporary absence of the father.
General wasting, enlargement of the spleen, and effusion
in the Xnee found by the writer after convalescence was

estadblished., Dr. Bdington reported serum strongly positive
to M. Melitensis.

Chart of Wa. W., a man aged about 40 years. December
17th, 1904, to March 13th, 19805. Up to February 20th
record kept by patient's guardian. From February 20th
to Mnieh 13th, récord kept at National Hospital, Bloem-
fontein, to which the patient wms sent for the purpose
of cuitursl experiments. Dr. Targett Adams, of the
Govermment Laboratory, Bloemfontein, got a pure culture
of M. Melitensis from his blood, - the first in South
Afriea. gevere and disabling neuralgia of back and

legs/



legs, fever, sweating)and wasting. An acute case of
not more than average duration, without obvious undula-
tions in the temperature curve.

The serum was not tested before the patient was
sent to Bloemfontien. It agglutinated the patient's

own germs at Bloemfontein.

Miss B., aged 24 years. February 27th, 1907, to 24th
September, 1907. This chart was begun about five weeks
after the commencement of the illness, which began in
Cape Town. Thé disease was praobably contracted at the
farm near Philippolis. It was not diagnosed in Cape
Town, although the patient was seen by a medical practi-
tioner. TFirst, influenza, and then enteric fever was
suspected, and the patient was allowed to travel North
during a temporary lull in the fever.

Pyrexia acute till middle of May. Undulations ill-
marked, with the exception of three short waves in July,
‘August, and September. No delirium. Tongue moist,
with light silvery fur at first, later, cleah, red, ahd
dry. Appetite fair. Constipation yielding to enemata.
Spleen much enlarged and hardened, reaching the level of
the umbiliocus, from middle of May until convalescence was
established. Perspiration profuse. Purpuric eruptions
on legs and abdomen in July. Lumbago, pain in hips and
legs not acute, but more troublesome during convalescence.
Record of temperature kept by patient's step-mother and
discontinued shortiy before convalescence was fully es-
tablished. The patient was a stout subject. There was
some wasting, but no real emaciation. A prolonged acute

case, becoming chronic.

Serum/



Serum reaction -~ by Birt.
Blood sent 4/2/07, tested 27/2/07.
To "Ferreira® Stock M.M. To "Fourie®" S8tock M.M.

10
20) Complete 160;
40 320) nearly complete
80
100 complete
200 nearly complete
400 trace.
800
1600
ulture:=- 8 ex ntly. 3200 nil.
6400

Ferreira and Fourie were patients of the writer's.

vi., Vii., VIII. Andrew, Alice, and Annie L., aged 11, 10,
and 9 years. These were so similar in all respects that
they may be described together. All three show typical
undulations. No. VI., 42 days long, shows 4 complete
waves, varying from 8 to 13 days in length. It termin-

ates with a period of about 7 days of subnormal tempera-

N -

tu;c, a :airly certain indication that convalescence has
become established.

No. ViI., 45 days, begins in the middle of a wave.
The second wave is 15, and the third, and last, 17 days
long.

No. VI1I., 26 days, appears to begin at the end of
a wave, which is followed by two waves of 9 gnd 11 days'
duration. It terminates with the characteristic period
of subnermal temperature indigating convalescence. The
evening temperature in all three is high (102-104.6), and
the morning remissions are marked. These children were
all i1l at the same time, having become infected with
geats' milk supplied by a man who kept an infected herd
on the town commonage. All three had clean, red, and

moist/
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moist tongues, and good appetites, and complained of
nothing. Andrew and Alice had slightly enlarged spleens.
They were all extremely emaciated. Recovery was pefrect
and uninterrupted. These three belong to the acute
undulant type, probably a common type in children and
jbung adults.

Serum reactions and cultural experiments by Birt.

Andrew Lindsay:- Blood sent 15/12/07. Exd. 22/1/08.
To "Native David® M.M.

10

20) complete. 160 nearly complete,
40 320 trace,

80) 640 nil.

Culture:- White Staphy lococcus.

Annie Lindsay:- Blood sent 23/12/07. Exd. 31/1/08.
To "Native David® M.M.

19) 160

20) complete. 80 marked. 320) nil.
40 840 ;
Culture:«

Alice Lindsay:- Bloed sent 23/12/07. Bxd. 31/1/08.

To *88 Swyman® Stock M.M.
160

10 ‘
3@4 complets. 80 trace. 320) nil.
40 640

Gulture:- 34/1/08. Sterile to 5/2/08.

F. 8., an Pnglishman, aged 27, took ill in the beginning
of Jaunuary, 1969, while working at a farm ten miles west
northewest ¢f Philippolis, and on the 9th January was ad-
mitted to the Liefmann Hospital, Philippolis, under the
caxre of Dr. A. P. Van Dijk.

The writer was asked by Dr. Van Dijk to examine the
patient/
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patient, and to test his blood for Malta Fever. The
fever was moderate - 101 - 102 PF., light silvery fur on
the tongue, weakness, no signs of abdominal or pulmonary
mischief, and no delirium.
Serum reaction to M. Melitensis.
By writer:= 1-10)
g complete.
1-100

By Birt:- '

Blood sent 11/1/09. XExamined 30/1/09.
To 119 "Native Sarah* M.X.

10
20 complete. 160 nearly complete. 320 marked.
40 : : ‘

80
To Living B. Typhosus:-

10

m.,

48

80) nil.

160
520,

Cmlture:- Sterile permanenfly.

Blood sent 17/8/09. Bxamined 14/7/09.
To 262 *"Dora Vander Walt® M.M. Living.

10 : 80
893 complete. 40 nearly complete. 1603 trace.

320 nil.

Culture:~ 14/7/09. Migre-ceccus Melitensis.
To 266 “Sharpe" Living (Own germ).

complete. Control:- Normal serum. 10 nil.

The patient remained in much the same condition for

ten days, and then returned to the Farm. He was sent

back/
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back to the Hospital on May 13th, 1909, as a Government
patient to be put under care of the District Surgeon,

the writer. Condition on 13th May:- Extreme emaciation
and weakness, causing inability to walk. Light silvery
fur on tongue. Appetite fair. Hair thinned. Temper-
ature 102 F. Profuse sweating. Appearance suggestive
of Phthisis Pulmonalis, but no symptoms or physical

signs of pulmonary mischief. Enlargement of spleen
never detected. Lumbago and sciatica slight. This
patient was put on a course of vaccine treatment, which
will be referred to again. There was a very gradual
fall in the temperature until the middle of July, when
convalescenage bhegan. No marked undulation. For a time
oenly the evening temperature was recorded. Effusion in
right hip-joint on 3rd July, and in right ankle on 20th
July, both transitory and not very painful. This might

be called a prolonged acute case,

Mrs. P.V., aged 53 years. Seen first on 28th
December, 1909, in the afternoon. Temperature 103 F.
Tongue coated with dirty white. Muscular tremors,
diarrhoea, and slight delirium. Supposed at first to be
in early stage of typhoid fever. Serum tested by writer
for Malta Fever on 1l8th January, 1910.

Result:- 1-10
1-100)
By Birt:- Blcod sent 24/1/10. Examined 38/3/10.
To 262 RJi.
18)

80) complete. 1280 nearly complete.

160
320
640

Complete.

Culture/
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Culture:- M. Melitensis on 4th day.
To B. Typhosus 10 - nil.

Vaccine itreatment began on January, 20th. Lumbago
and Sciatica severe and prolonged. Spleen enlarged and
hard. No joint effusion. Pyrexia low, of the chronic

type with undulation absent or ill-marked. Convalescence

in middle of May.

Mrs. De. 8., aged 35 years. This patient was seen by
the writer at a farm 20 miles north of Philippolis on
17th My, 1909. She was reported to have been ill from
November, 1908. Bamaciation, sweating; temperature
105. Apnoea of a hysterical type at intervals, without
dyspnoea. After May, 1909, she had many medical attend-
ants, and toek much quack medicine in addition without
improvement. Been again by the writer at the farm at
8 a.m. one morning a year later. Temperature 98 F only,
but great debility, spleen much enlarged and hardened,
reaching belew level of umbilious., She came in to towmn
to be treated with vaccines on 16th June, 1910, on which
date the record of the tamperature begins. She retumned
to the farm on 17th July after having obtained six vaccine
injections. There was little change in her condition,
although she expressed a feeling of greater well-being.
On 31st August,. when the record was discontinued, there
We still a little fever, but she became convalescent
shortly after that date. This was probably an acute
case ﬁ:ﬂh Wﬂ chronic¢. The pyrexia curve is a
dead low level in which undulations are illi-marked.
Serum reactions of Mrs. De B. by Birt:-
Bloed sent 17/5/09. ZExanmined 13/7/09.
To 262. Dora Vander Walt M.M. {(Living)
30 complete.

Culture:- Sterile permanently.
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In South African practice patients often live

at great distances from their medical attendants, and
may be seen only once or twice during the whole couree
of a long illness. Undulant fever has come to be re-
cognised as a disease which is rarely fatal, and, when
there is no acute suffering/frequent journeys and visits
are looked upon as é needless and expensive luxury,
Consequently, it was not possible to record all the
signs and symptoms which appeared in every case. During
nearly nine years the writer observed 298 cases of Undu-
lant fever, and in 231 of these the dimgnosis was con-
firmed by agglutination or culture. For the purpose of
making an analysis of the symptomatology and semeiology
only 268 cases have been selected, the remainder not

having furnished sufficient data.

The fellowing is a statement of the leading symptoms,
signs, complications, and sequelae in addition to pyrexia

and the numbers of cases in which each occurred:-

Total Number of Cages:- 268 - 151 males 117 females.
Neuralgia of the back and legs...... 166 or 61.9 per cent
Other Neuralgic affections ......... 38 or 13 LI
Paraplegla .........ccc00vceesosnane 8 or 1.8 % v

Pulmommry complications .......co.... 37 or 13.8 = »
Joint Swellings and effusions ...... 41 or 15.3 «
ORORILAD «vevnvrnneeaneeacenensoans 12 Or 7.96 "ijb&
SBevere @astro-intestinal ........... 10 0r 3.73 % o
Bevere Pyphoid 8tate ............... 12 or 4.47 n n
DOALNOBS cvvvcirecrcssccsannoncscses ZOr 1.12 % 0
Acute NOPAritis .........ecocvenvesee 1l OF 037 0 w
Endo-ocarditis ..ecccecceccceccccseaccdle 3 08 0,37-1.12 "
Intra-cranial Disease ..........c.. . der l.12 ¢ "
Severe Epistaxis .....ce000c0enenne . 4 or 1.49 ¢ "

Purpura,/
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Purp‘&ra '0.....'....'......'....sor 1.12 per cent.

Cold Abscesses ................ 5 or 1.86 " "
Enlargement of Spleen .........11 or 4.1 ® "
Enlargement of Liver ...;...... 6 or 2.24 v "

No characteristic signs or symp-
toms  .......c0000. cesees eesTl OT 26.5 © "

Discussion of the above analysis:-

Although pyrexis was present in all the cases which
furnished the data for the above statistics, many other
cases seen only on one or two occasions were free from
pyrexia at the time, but such cases have been rejected
for reasons already given. The diagnosis was made by
the agglutination test only.

Among the many manifestations of this disease
neuralgic affections of the back and legs (lumbago and
sciatica chiefly) are by far the most common, ocourring
in 61.9 per eent of the cases. Other neuralgic affec-
tions are pleurodynia, which may simulate pleurisy,
brachial neuralgia, and neuralgis peina in the neck;
headache and neuralgia of the face are uncommon. It is
chiefly the neuralgic affections which make the dieease
in the majority of cases so exceedingly painful and pros-
trating. The reflexes are exaggerated, but in the
majority of oases there is no paralysis or paresis. 8ix
osllls were observed in which after a very prolonged ill-
ness (8 gpmths - 2 years) with disabling pain in the
legs, cl!écnn wasting of the muscles of the legs with
paralysis ooéurrod. The patients suffered from foot-
drop during convalescence, and the extensors of the foif
were the last set of muscles to recover. Dr. J. W. H.

Eyre made an analysis of the symptomatology of 1000 cases.
He/
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He found peripheral neuritis in 52 per cent, neuritis

of special nerves in 42 per cent, and intercospal neur-
algia in 14 per cent. On the other hand he records
headache in 54 per cent, which is contrary to the writer's
experience in South Africa.

Joint swellings and effusions occurred in 15.3 per
cent. E&Z found arthritis and tenosynonitis in 21 per
cent. In the writer's experience the joints affected
were in order of frequency the knwe, the ankle, the
elbow. and wrist, and the hip. It is a debatable point
whether severe pain in the hip is due to neuritis or to
arthritis in many cases. The same remark applies to
pain in the sacroiliac and lumbo=-sacral regions. In

five cases the joint afféctions were multiple, the fol-
lowing combinations being affected:- Xnee. elbow,

doth imees doth ankles, both knees, knee ankle, hip
ankle. In the remainder they were single, with the
exception of those possibly affecting the hip and lumbo-
sacro-iliac joints the effusions were not acutely pain-
ful, and were transient, lasting no longer than ten to
fourteen aayq. There was generally oedema or inflammatory
induration of the neighbouring seft tissues, tendons,
bursae, fasciss , and skin. In April, 1904, Dr. D. M.
Eacrad, who had just come to act as the writer's partner,
and who had never seen a case of Undulant Fever, was con-
silted by a yeuth aged eighteen years suffering from a
severe iaflammation of the elbow and surrounding soft
tissues. The elbow presented the classical signs and
symptoms of inflammation, being swollen, hot, red, and
painful. Dr. Hacfae, believing the condition to be due
to a pyogenic infection, was about to make incisions,

and had his scalpel and surgical dressings prepared. He,

however/
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however, consulted the writer before using the knife.
The patient was recognised as one who had been suffering
from Undulant fever for about three months, and had
arrived at the convalescent stage. Instead of making
incisionsDr. Macrae prescribed fomentations made with a
hot solution of perchloride of mercury (1 in 2000). The
Cellulitis and synovitis disappeared within ten days.

The writer has invariably found that joint effusions
are very 1at§ complications, occurring during convalesc-
ence, and often in the absence of pyrexia. Indeed they

have come to be regarded favourably as a sign that the
illness is approaching its termination. They were found
in children and young adults only. Probably Eyre's
statistics are based upon data furnished for the most
part by the cases of young soldiers. This would account
for the higher percentage of joint affections found by
him.

Pulménary complications took the forms of bronchial
catarrh, congestion of the lungs, and broncho-pnoumonia.
In two cases pulmonary caengestion was the cause of death.
A woman, Mrs. V. R., aged 63, died of congestion of the
lungs with ocedema, after an illness of six weeks, and
another weman, Mrs. 8., aged 36 years, suffering from
obesity, died of pulmonary congestiin after.an illness
of one month. There were subcrepitant rales at both
bases, but no eonsolidation, and no rusty sputum. The
signe inilrigiosi aeration were present. |

Orehitis was usually unilateral, less painful, more
transjient, and of a more general kind than that met with
in gonorrhoea, in which epididymitis tends to predominate.
It usually subsided in from 10 to 20 days, In two cases
out of the twelve it was bilateral, one testicle becoming

inflamed when the other had subsided. In all cases it

was/
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was a late complication. It occurred in adults only.
The percentage of orchitis found by the writer among
all males was 7.95. g;re found 8 per cent. He does
not state whether females were excluded. Probadbly
there were not many females among his cases. If males
under the age of puberty were not counted, the percent-
age would be much higher.

Adult females sometimes suffered from pain and
tenderness in the ovarian region, but enlargement of the
ovaries was not detected, and it id doubtful whether the
pain, if it were ovarian, could be attributed to a direct
action of the M. Melitensis or its toxins. Ovarian pain
is toe commen in the absence of Undulant Fever.

Spvere Typhoid Stat®@:- If this be defined as a state
of a dynamic or adynamic type suggestive of profound
intoxiomtion, and having as its cardinal sign delirium
or stupor, and as signe of less constancy, muscular
tremors, subsultus tendinum, and a foul dry tongue
which may be Brown and fissured, then it may be said that
the typhoid state im rare in South African Undulant Fever.
By the writer it was found, with one exception, only in
sases presenting severe pulmonary complications of a
pniunﬁaie type, and in such oases it was prodbably due
to secendary infections rather than to the M. Melitensis.
Ryre found delirium in 6 per cent.

- Gastrs intestinal disturbances were not found by
thd Wridir 49 be either serious or intractable. 1In
Yndulant ver constipation is the rule, and it may be
‘ohstinate. The auto-intoxication consequent on con-
stipation becomes a factor added to the specific intoxi-
cation of Undulant Fever, and it is no inconsiderable
factor. Yot only is dyspepsia found in association
with it, but it enormously increases the general dys-

crasia/
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jorasia, and may aggravate the pyrexia. The history of
two cases illustrative of this point will be given under
the section devoted to "Treatment®. @f all the clinical
signs of Undulant Feyer, the most important for diagnostic
purposes is the appearance of the tongue. The following

is a quotation from the writer's paper K "Undulant Fever

in South Mrica"J published in the South}African Medical
Record of December 10th, 1906:-

*The appearance of the tongue is worthy of remark.
During the first few weeks of fever it was generally
clean and red at the edges and tip, and elsewhere covered
with a light silvery fur. In the worst cases it was
thickly coated with white, large and flabby, showing in-
dentations. In only one case, in which pneumonia was
present, was the coating brown. In the vast majority
of the cases the tongue was cleanand red during the
later, and greater period of the illness. In a few,
although clean and :ed, it was dry, shining}and cracked."

To the above quoted description the writer has noth-
ing to add except that the light silvery fur is more
commonly feund in adults, while the clean red tongue is
the more common in children. Either of those two types
associated with fever and a history of some weeks of
fever is almest pathognomonic of Undulant Fever. The
large dirty white tongue is not so valuable as a diag-
nostic sign.

In & psper on the clinieal aspects of Malta Fever
.in South Afries published in the South African Medical
Record of Pebruary 26th, 1908, the writer's partner, Dr.
D. X. Mecrae laid great stress upon the importance of
the light silvery fur, and the clean tongue as guides
to diagnosis. In his paper read before the Sauth

African/
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African Medical Congress of October, 1910, Dr. A. Garrow
of Steytlerville also wrote at great 1eng£h upon the im-
portance of the state of the tongue, and referred to the
"light silvery fur of Macrae" as a common type.

Profuse and obstinate epistaxis was observed in
three cases, in one of which it was the cause of death.
A youth, D.P., aged 21 years, consulted the writer at
his consulting roem in October, 1908. His temperature
was 103 F. and his tongue had a light silvery coating.
He had been feeling ill for about ten days. His serum
completely clumped the M. Melitensis in a dilution of
1-100. A sample of the blood sent to Lt.-Colonel Birt
was reported on as follows:=
Bleed examined 13/11/08.

To 119 "Native Sarah® M.M.

Complete. 400 nil.

Culture on giwmcose untrcse agar. Migrocogous Melitensss.
‘He was advised to return to his rather'é farm, and to

ramain in bed for a few weeks. During the fifth week

of the illness epistaxis began and another medical prac-

titioner, Dr. A. F. Van Dijk was called to the farm. Dr.

Van Dijk informed the writer that he succeeded in stopping

the hacmbriﬁage by plugging the anterior nares only, but

six days later he was sent for again, and found the patient

dead . Tho.bleeding had begun again, and had continued

without intermission for six days.

| Purpura was observed in three cases. In all of

these pyrexia had been acute during the first few weeks,

and/
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and had then subsided to a lower level, at which it re-
mained for several months. The purpura was a late
occurrence, and the spots were present on the legs and -
abdomen only.

Endocarditis indicated by murnurs cnly was found in
three cases. In only one of these, that of a young
negro, was the writer certain that a murnur had not been
present before the onset of Undulant Fever. 1In this
man & loud rasping mitral systolic murmur became audible
during the course of Undulant Fever. After convalesc-
ence he disappeared from the district for two years.
When the writer saw him at the end of that time he was in
perfect health, and the murmur had disappeared. In
other three oases of aortic, pulmonic, and mitral murmurs
the murmurs were present when the writer saw the patientis
for the first time. In two of these the murmurs disap-
peared when the patients had recovered. The third was
not seen again.

Cold subsutanecus abscesses indistinguishable from
these which are found in tubercular subjects were observed
in five oases or 1l.86 per cent. e found absecess  form-
ation in § per cent. Those observed by the writer were
lste ioqnnlac, veing, indeed, post-febrile in all the
oapes.

A doy F., #god 14 years, whose father, mother, and
two sisters were also infected, had suffered from Undu-
lent fever with severe lumbar pain for several months
during the Summer 1904-06. After the fever had sud-
sided he began to walk about on the véild, although still
suffering from lumbar pain which rendered him lame and
bent. He was brought to the writer in March, 1905, on
account of a fluctuating subcutaneous tumour in the left

lumbar /
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lumbar region extending round the flank into the iliac
region. The tumour was a large cold abscess. It was
opened by an incision about two inches long at its most
dependent part. After about three weeks irrigation
and drainage it was healed. The fluid was”thinjgdérey-
ish white. Under the microscope only a cellular debris
was seen. Some of the fluid collected in a sterile
glass capsule was sent to Dr. Edington, Grahamstown.

He found the fluid sterile, and, therefore, expressed
the opinion that it was of tubercular origin. Other
two cases treated similarly made a similarly rapid re-
covery.

A man, K. V..S., aged 56, had been suffering from
Undulant fever in a very chronic form for nearly two
years. Pyrexia low and sometimes absent, agglutinins
feeble, clgm;ing bging marked but incomplete in a ten-

fold dilution; severe pain in lumbar region and in

legs ,causing lameness for many months. In‘April, 1907,

he piesentcd himself to the writer for treatment. His
right thigh was symmetrically swollen, measuring 22 imches
in circumference, while the left thigh at the same level
measured only 16 inches. The swe@ling of the thigh
seemed to be due to fluid between the muscles, the whole
thigh}hning converted into a fluctuating mass. The
temperature was normsl . The swedlling did not seem to be
of an inflammatory nature, being indolont, cold, and free
from rodnous; The writer advised simple aspiration of
the fluid, but Mr. V. 8. would submit to no operation.

Ee, however, consented to receive vaccine injections,

and one dose of 500 million dead germs was injected into

each flank at an interval of a week. Cold abscesses

formed at the sites of the injections, and, as they

were/



were pointing, they were incised and evacuated. At
that time the writer used excessively large doses of
vaccine. Mr. V. 8. then went to the Caledon b#ths
near Cape Town, and returned in two months convalescent,
the fluid in the thigh having undergone absorption.

A man, P. V., aged 38 years, was sent to the
writer on 1st February, 1909, with a diagnosis of Malta
Pever by Dr. Clarke of Springfontein. His wife was
convalscent from the disease. Both had been drinking
goats' milk. Mr. P. V. had been ill since September,
1908, with fever, wasting, general debility, and severe
pain in the back and legs, which rendered him lame, and
had at times been totally disabling. His serum gave
the following reaction to M. Mélitensis:- 10 complete,
zd nearly complete, 40 nil. He made little progress,
and was seen &t intervals until November 17th, 1909,
when there was no fever, but a cold abscess had appeared
in the upper part of the right thigh just below the
outer third of Poupart's ligament. This abscess was
emptied twiee by aspiration, but filled almost immédiaﬁe-
ly on both occasions. A free incision was made, and a
drainage tube was inserted on 2nd Januwary, 1910. A
prodbe eight inches long coeuld be passed upwards, backe
wards, and inwerds, but no bare bone could be felt.
dlrios of the lumbar vertebrae was suspected. The sinus
was irrigated twice daily with cyllia (1-160), and a daily
injection of glycerine iocdoform emulsion was made. Mr.
P. V. returned to his farm in the Colesberg District of
Cape Colony to carry out the treatment himself. Some df
the pus which was first aspirated was sent to Lt.-Colonel
Birt. He found it sterile, and no bacteria were visible

by microscope. In three monthe the sinus had healed,

and/



and Mr. P. V. presented himself to the writer looking,
and feeling well on several occasions during the ensu-
ing winter.

In August, 1910, after Mr. P. V. had been engaged
in driving fence pogts, a2 rather severe kind of labour,
the pain in the lumbar region returned. He showed
himself again on 12th September, when it was apparent
that an abscess was present in the old situation. The
abscess was opened, the old sinus was dilated, and a
drainage tube was inserted. At this time there was an
irregular fever, the evening temperature being sometimes
as high as 105’3. The serum caused marked clumping
of the XK. Melitensis in a dilution of 1-10, and a trace
only in & dilution ef 1-20. The fever was probably
due to some ether infection. The sinus was treated
in the same way as on the first occasion except that
the iodoform was introduced in an etherial solution.
The sinus 4id not cease to discharge until the end of
February, 1911, when there was again apparent convalsce
ence. In Mareh, 1911, Calmettes opthalmic reaction was
tried, human tuberouldm being used for the right eye,
and dovine for the left. The writer nade use of Mrs.
Y. and himself as contrele. The controls gave no re-
actisn, and the subject of the emperiment showed no re-
action after seventeen hours, just before he returned
to his farm, He reported that his left eye had become
red and painful two days after the instillation of
tubercoulin. The experiment was repeated on 5th May,
1911, on which date Mr.. P. V. returned to consult the
writer on account of pain in the left lumbo-sacral re-
gien. On this occasion the conjunctiva of the left
eye became painful and congested at its lower part in

four hours. There was & moderate reaction in the right

eye/
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eye after twelve hoﬁre, and the left was purulent. In
the writer's eyes, which were used as controls, there
was no reaction. On being told that bovine tuberculosis
was suspected Mr. V. said that while he was suffering |
from Undulant Fever, he was drinking the milk of a cow
whick had a large abscess on the buttock, that the
abscess never healed, and the cow became wasted and died.
In the beginning of June, just before the writer left
South Africe, Mr. V. returned in a bad state of health,
suffering from hectic fever, with the sinus again open
and discharging. Dr. Lawrence, the writer's locum
tenens, was left to carry out a course of treatment with
a mixed bovine and human tuberculin.

The question arises whether all cold abscesses
following Undulant Fever are not really of tubercular
origin. Undulant Fever is often a prolonged and de-
bilitating disease, and it is easy to believe that it
may temporarily predispose to tuberculosis by breaking
down the defenses of the body against infection. Tuber-
culomis is relatively a rare disease on the high veld of
South Africa, and the opportunities for infection are
probably very limited. It is significant that the
witer found dbsces/ogormation in less than two pei cent
of the omses, while Byre found it in five per cent of
ecases in Malta. ’

In Jume and July, 1910, the writer treated by rest
in bed with estension a youth, V. D. W., aged sixteen
years, who presented well marked signs of hip-joint
disease. He appeared to be otherwise in good health,
and he mas free from fever, but he reported that a year
- previously he had suffered from "slepende koorts", the
name given locally to Undulant Fever. His blood agglu-
tinated/



tinated the M. Melitensis completely in a dilution of
1-10, and the clumping was matrked in a dilution of
1-100. He submitted to the treatment for only two
months, but he continued to have a linp up to the
time when the writer left South Africa.

Before leaving the subject of a possible connec-
tion between Undulant Fever and Tuberculosis it is well
to mention that tuberculosis of the hip-joint may be
simulated in Undulant Fever. The writer has observed
two cases, one of which he has recorded above (page 7-8).
In the other case, that of a female child, aged two
years, & provisionzl diagnosis of hip-joint disease wsa
made by the writer's partner, Dr. D. M. Macrae. The
serun was tested, at Dr. Macrase's request, and was
found to agglutinate the M. Melitensis completely in
dilutions of 10, 30, and 60. The child made & perfect
recovery in two months.

Acute nephritis with oedema of the face and haema-
turia was observed in only one case, Or 0.37 per cent.

é%;rc found haematuria in 0.5 per cent. The writer
found transient albuminuris in a few cases in which the
41lness bad Been severe and prolenged. Eyre found
gidbuminuria in 8 per cent.

sion fram Meningitis or cerebritis.

: "x nial te
This grave cemplication is fortunately a rare one.

The fellowing two cases are guoted from the writer's
paper op "Undulant Fever in South Africa® published in
tho South African Medical Record of 10th December, 1906:-

g.gg_l. "A girl eged nine years living at a distance
of 27 miles from Philippolis, and convalscent from Undu-
lant Fever, developed symptoms of Meningitis. About
ten/
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ten days after the diagnosis of meningitis had been

made, the child was seen again. It was reported by the
parents that after a copious discharge of pus from the
nose the child began to recover. On this occasion both
pupils were dilated, and there was at least object blind-
ness. Objects shown could not be named until they had
been handled. There was some mental obtuseness, which
made it difficult to ascertain whether there was any kind
of visual sense left. The fundus presented a normal
appearance in both eyes. Perfect visiong was restored
in about two months.®

The above case occurred in February, 1903, before the
writer began to have the agglutination test applied. The
whele family suffered from Undulant Fever about the same
time, and the diagnosis was based upon clinical grounds
onlye.

Casp 11+ “A man aged 38 years presented himself on
the 22nd Beptember, 1904, suffering from constant head-
ache and partial paralysis of the left leg. He gave a
history pointing to Undulant Fever in May, 1904. His
two brothers with their families living on the same farm"
(21 miles north~west of Philippolis)® had had the disease
seme moénths previously. His serum was tested by Dr.
Blingten in a dilution of 1-80, and gave a positive re-
action. He was seen at his farm on three occasions sub-
sequently by Dr. D. M. Macrae and myself. On the occa-
sion on which I saw him last there was complete left
hemiplegis, and both pupils were dilated. A view of
the rundﬁs coﬁld not be obtained, because the patient,
Oiﬁng-tovintonae headache, was unable to keep his head
still. A diagnosis of intracranial tension from abscess
or tumour was made, He died on the 6th October. Opera-

tions/



tion and post-mortem examination were réfused."

The following are notes from a Mediterranean case
described by Hughes:-

(”;>"Cerebro-spinal irritation with fatal intracranial
pressure = High‘fever 26 days, then delusions for four
days - ®Rheumatic' pains nerves of legs - Remittent
fever till 45th day, then intermittent. Exacerbation
102nd day « mentally irritable - Sleepless - Shooting
pains in head - 112th day headache very severe, reflexes
exaggerated, hyperaesthesia, rambled in conversation;
113th day unocenscious for most part; 1156th day blind
left eye, left pupil enlarged, ptosis, and divergent
strabismus; 116th day coma deepened - died; no past
syrhilis. P. M. Brain much congested, soft and
oodcmaﬁous at b#'o. Bxcess of cerebro-spinal fluid -
Lysph on choroid plexus. Micro-coccus Melitensis from
brain.®*

The following are notes of a third case seen.by
the writer:-

Gage I111. A man, L.P., aged 27 years, seen at the
writer's consulting room at 11 a.m., 3rd February, 1906.

Hed been ill for a month, but not confined to bed. Uni-
1ateral orochitis, temperature nermsl, serum tested to
M. Mplitensis 1-30, negative. Temperature at 6 p.m.
on the same day 101.6. Not seen again i1l 9th April
at 9 p . 84111 debilitated, temperatﬁre 101.6 - re-
ported that the erchitis had become bilateral, orchitis
no lenger pressnt, thirst and polyuria complained of.
Urine ~ specific gravity 1.020, no sugar, a trace of al-
bumen, serum reaction to M. Melitensis 10 complete, 30
well marked, agglutination limit found later by Major
Statham / '
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Statham : and by Lt.-Colonel Birt to be 1-200. Been at
farm on 9th May at 6 p.m. Temperature 98 F; appetite
good, tongue clean, ansemic appearaﬁce, reported by his
father to be melancholy and irritable. Towards the

end of May he went for a change to Bedford, Cape Colony,
where he developed hyperpyrexia, delirium, hemiplegia,
paralysis of sphincters, and coma. He died on 5th June
after an acute illness of twelve days. Dr. G. Pitman,
who attended him at Bedford, was of the opinion that he
was suffering from arterio-sclerosis, and that the cere-
bral complication was determined by that condition, not

by the micro-coccus Melitensis.

case IV. “The following case is quoted ffom the writer's
paper on Malta Fever in South Africe published in the
Journal of the Royal Army Medical Corps, of August, 1909:-

A man, aged 49, died during apparent convalscence
after a ohronic attack lasting eight months. He suddenly
began to suffer from shortness of breath, which he attri-
bused to a fright. The breathing continued to be abnor-
mally rapid (40 to 60 pef minute) for eight days without
pyrexia or physical signs of disease in the lungs. On
the eighth day the temperature went up to 103 F, and fine
cropitations were audible at the bases of both lungs.

E§ died cyanesed at 4 a.m. on the ninth day."

In February, 1911, Dr. A. Garrow, of Steytlerville,
uuuomd to the writer that the above was a case of
ncnritsi of the vagus. Dr. Garrow had once seen a fatal
sase éf ilceholic neuritis of the vagus, proved by post
mbrtem section, in which the symptoms were similar to

those described above.

Enlargement of the spleen was sometimes found in the

early stage of acute cases, and in such cases the spleen

was/
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was soft, and the enlargement was not great. At a léte
stage in some chronic cases the spleen wpe greatly en-
larged, hard, and tender, and it subsided very élovly
during convalescence. In view of the prominenée given
by others to enlargement of the spleen in Malta Fever
the writer has expressed a doubt as to his own ability
to exclude it by physical examination. (732 was found
to be present in 41 per cent of the cases collected by
‘Byre. In only 4.1 per cent of his cases was the writer
able to satisi? himself that enlargement of the spleen
was present. (ggro found from post mortem records that
the weight of the spleen averaged from §7 grammeayin very
acute cases)to 250 grammes in thoae of long duration.
Enlargement of the liver was observed by the writer
in cases in which pyrexia had remained at a high level for
a long peried. | The percentage for enlargement of the
liver found by the writer, viz;- 24 , is aleo smaller
than that found by Eyre, vizi- 8. There is here surely
some difference in the personal factors of the examiners.
Moderate onl&fgement of the liver ahd spleen are objective
signs, which would not attract the”ﬁ%f:ntibn of the patient,
or give rise to aiarm, henoe these signs might have been
present in cases after the writer had seen them, although
absent at the time of examination.
Dr. Cairns of Pearston, Cape Colony, once sent the
writer & bleed sample from a patient suffering from
fever with great snlargement of the liver. Dr. Cairns
was in doubt whether the patient was suffering from
Undulaht fever, or frem a suppurating hydatid cyst of
the liver, a common condition in South Africa. The
serum reaction was found by the writer:; and by Lt.-Col.

Birt to be positive to Undulant Fever. On the other

hand/
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hand the writer overlooked the presence of a hydatid
cyst of the liver in a patient suffering from Undulant
Fever, and did not perform the operation for the re-
moval of the cyst until a year after the patient had
recovered from the Undulant Fever. This man, W. L. C.
aged 38 years, reported himself ill with orchitis and
Fever in July, 1908, at a farm 24 miles North-west of
Philippolis. The writer saw him for the first time
on 11th October, on which date the liver wa# three
inches below the costal margin in the right nipple
line. The serum agglutinated M. Melitensis in dilu-
tions of 10 & 100»Birt found the reaction complete in
80, and nearly complete in 160, and got a pure culture
of M. Melitensis from the blood. W. L. C. became

convalescent in November, but the enlargement of the

liver persisted. In October, 1909, he returned to
the writer with a tense globular swelling in the right

lobe of the liver causing respiratory embarrassment.
Tohinococcus or Hydatid Cyst‘waa then diagnosed, and
treated by marsupialisation of the adventitious sac.
Healing of the cavity was complete in three months.

Profuse sweating was present in only a few cases.
on the high veld of South Africa the atmosphere is

generally vexy dry, so that perspiration tends to be

A0es aniihlg,and more efficient as a cooling agent.

$i9 seses presenting no characteristic clinical
signs or symptoms were probably far more numefous
than those reserded by the writer; for they must be
taken to include not only those in which medical ad-
#iéo was sought on account of mild pyrexia, or general

debility only associated with constipation, but also
$hose others of the ambulatory and symptomless type

which/
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which ne;er come under the observation of a medical
man.(?%%he existence of such cases in Malta has been
proved.

Certain facts regarding the sexual functions,
menstruatlon, pregnancy, parturition and lactation will
now be discussed. The writer has found amenorrhoea
in mosigggblonged cases. (Zggre says amenorrhoea is
more frequent than dyemenorrhoea, not only during the
pyrexia but also during the apyrexia periods.

szyAccording to Eyre most observers agree that in
Malta Fever sexual potency is not diminished, and preg-
nancy 1is not interrupted, although lactation is frequent-
ly curtailed. The writer has recorded one case in |
which a healthy child was begotien by a male during a
severe and protracted attack of Undulant Fever, two cases
of abortion during the course of the disease, and one
during convalescence. In South Africa, however, abor-
tions are frequent occurrencea in the absence of Undulant
Fever. Undulant Fever may be found in women during»the
puerperal state. If the patient be seen for the first
time a few days after parturition, grave apprehensions
may arise in the mind of the physician. In South.
Africa, where a great deal of the midwifery is done by
unskilled women, a medical man is often called to attend
& woman suffering from pyrexia a few days after parturi-
tion. Unforfunately it is often the case that the
patient is suffering from sapraemia or even puerperal
septicaemia, but on three occasions the writer was re-
lieved to find that the condition was really Undulant
Fever.

Undulant Fever is to be distinguished from the
various forms of puerperal fever by the absence of rigors
and severe local mischief, and sometimes by the charactex
istic tongue. The serum test settles the diagnosis, and

should/
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should be applied to all obscure cases of fever wherever
Undulant Fever is known to exist.

Dr. Garrow advised that mothers suffering from
Undulant Fever shauld not be allowed to suckle their
infants. The writer is of the opinion that such ad-
vice should be qualified. If the mother was suffering
from the disease before the birth of the child, and if
she is not much emaciated and debilitated, and im giv-
ing milk of good quality, then the child should not be
deprived of its natural food. The writer has never
seen an infant under the age of 1 year and 10 months
suffering from Undulant Fever; although the specific
agglitining were found in the serum of two apparently
healthy infants suckled dy infected mothers. As the
question seems to be an important one, the following
notes on five cases are given:-

In December, 1807, Mrs. 8. suffered from Undulant
Pever at a farm 18 miles South-east of Philippolis -
serun resction nearly complete in dilution 160; Temper-
ature 102.8; not confined to bed; suckling a male in-
fant. Her husband was also suffering acutely, confined
to bed with neuralgis of back and legs - his serum re-
aotion was complete in a dilution of 160, and his blood
gave & pure eulture of M. Mslitensis. Mrs. 8. muckled
the ohild for six months, and it remained well until
Jamuary, 1930, The writer saw the child on 16th
Pedruary, 1910. There was then a low fever, emaciation,
and lamenass from pain in the legs - serum reaction com-
plete in 320. It is extremely improbable that thie
child became infected through drinking the mother's milk;

for an incubation period of eighteen months is unknown.

In/
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In December, 1907, Mrs. E. was found to have pyrexia
a few days after parturition. Her serum gave a compiete
clumping of M. Melitensis in a dilution of 160. The
child was suckled for three weeks, and never suffered
from Undulant Fever. The mothert's illness lasted about
three months. Lactation was curtailed in this case.

| On 29th December, 1907, at a farm twelve miles west
of Philippolis, where there was a severe epidemic of
Undulant Fever among whites and negroes, a néegro woman
wag found t0 be suffering from the disease, and suckling
a healthy infant. The woman's serumn reaction to M.
Melitensis was complete in dilution 160, and her blood
gave a pure culture of M. Melitensis. Major J. G.
MoNsught found that the milk and the baby'sblood aiso
agglutinated the M. Melitensis. The subsequent history
of this case is unknown.

Mrs. B. L. at Rowlsfontein, a village close to
Philippolis, reported that she had been ill since June,
1909, Her baby was born on 15th July, 1909, and the
writer saw her for the first time in the middle of
October, when she was suckling a male child. Her serun
clumped the M. Melitensis cempletely in a dilution of
160, and her blood gave a pure culture of the gernm. The
bady remsined healthy, excapt for an attack of enteritis
éaring the Summer. AAi the ethsr members, viz:- the
father, two daughters, and a son, suffered from the dis-
L

Mre, . Paported that she had taken ill with fever
on 6th November, 1909, and that her baby, a boy, had been
born on 15th November. The writer attended her and her
husband for the first time in March, 1810. She would
not remain in bed, probably could not, on account of the

severe/
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severeillness of her husband, and absence of help, al-
though her temperature was sometimes as high as 103 F,
and she suffered much from pain in the back and legs.
Her serum reaction to M. Melitensis was complete in

a dilution of 40. She became convalescent in the
beginning of May, and continued to suckle the child
until it was thirteen months old. The child remained
healthy, and its serum gave negative reactions to M.
Melitensis in March and in November, 1910. These re-
actions were confirmed by Birt on each occasion about
three weeks later.

It seenms probable that very young animals are in-
susceptible to the disease, although their blood may
contain specific agglutinins for some time after birth,
should the mother have been infected before parturition.

/ f/najor ¥. H. Horrocks and Captain J. C. Kennedy fed
a kid on infected milk from July 13th to October 3lst,
1908. No serum reaction appeared until September 26th.
On October 31lst the kid was killed. ©No M. Melitensis
was recovered from any of its organs. Remark:- "Though
& blood reaction was obtained, a true infection does not
appear to have taken place.”

'40g; another experiment the same gentlemen found that
the serum of a kid born of an infected mother on October
28th, gave a positive reaction complete in 1-50, which
corresponded exactly to that of the mother's serum on
the day the kid was born. On November 4th the remction
of the kid's serum was unchanged, but on November 15th
it had fallen to 1-20. The kid was then killed, and
an attempt was made to obtain cultures from its organs,

‘ 2/
but the M. Melitensis was not isolated. At page 60,

Pt./
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Pt. V. of M. F. Commissions Reports Major W. H. Horrocks
writes:- "The transmission: of M. Melitensis from mother
to kid could not be demonstrated in Malta, and in Gib-
raltar two apparently affected kids were killed immed-
iately after birth, and cultures were made from the
organs. Although more than 80 cultures were made, not
a single sign of the Miero-coccus could be discovered.
Mortality:- Among the 298 cases observed by the
'wzgﬁtor there was a mortality of 8, or 2.68 per cent.

" The mortality in the army and navy in Melta was 2.3
pexr cent. In the civil administration 489 out of
4627 cases or 10.8 per oent. The causes of death
were:-

Pulmonary congestion in..... 2 cases

Intracranial tension in..... 2 "
Probably

Neuritis of the vagus in.... 1 case

Bpistaxis in .....c0ie000ees 1"

Profound weakness and Cardiac

“11“r‘ in ® 00 828080000080 1 ”

Never having made post mortem loct;ons the writer
is unabdle to give any contribution on the morbid ana-
tomy. Owing to the low mortality in Malta also little
seems to be knawn about the morbid anatomy. Eyre has
given an account ¢f the morbid anatomy in his second
ﬁilroy Lecture delivered on lMarch 1lOth, 1908.

neg: - out of the 298 cases 180 were

males and 118 females.

Age Jnoidence:- The following table shows the

age incidence among 289 cases.
Age/
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Age 1-2 2-3 3-10 10-20 20-30 30-40 40-50 50-60 60-70
Cases 1 5 28 84 68 48 29 21 6

Differential Diagnosis:- At the outset of the
disease, i.e. during the first five days, a certain

diagnosis may be quite impoesible. It is often
difficult to make the diagnosis between Undulant Fever
and some other diseases by means of the clinical signs
and symptoms alone. Not a single one of these is a
constant feature in all cases, and, with the exception
of the characteristic appearances of the tongue already
described, not one is patho-gnomonic. In the absence
of pyrexia the tongue is no guide. If a temperature
chart has been kept, and if it shows typical waves, the
diagnosis is rendered practically certain; but the
patient demasds an earlier diagnosis than that which
can be made from a chart.

The diseases for which Undulant Fever has
been most frequently mistaken in South Africa in the
past are probably typhoid Fever, Rheumatic Fever,
and Malaria. Por many years it was recegnised as a
separate entity in Kimberley under the name, "Caﬁp
Paver®.

Ixphgid Fever:- The condition of the tongue,

the absence of delirium even when pyrexia is high, the
absence of rose spots, and the absence of peasoup diar-
rhoea may serve to distinguish an acute case of Undulamt
Fever from one of Typhbid Fever. 0f the last two signs
the former is frequently absent, and the latter is rare in
South African Typhoid Pever. It is the subacute cases
of Undulant Fever and Typhaid- Fever that are apt to be

confounded,/



confounded. The writer must confess that in many such
cases he has remained quite uncertain of the diagnosis
until a serum test had been applied. One case occurredv
in which there oeem§ to have been a mixed infection.

In May, l:ggé & woman, Mrs. D. P,, suffered from a fever
resembling/$yhhoid. The tongue was dry, cracked, and
coated with & brownish white fur. There was constipa-
tion and no delirium. The patient's son, aged 15
years, was convalescent from an attack of Undulant Fever.
The writer tested her serum against M. Melitensis and B.
Typhosus (a British strain) and found it negative to
both in dilutions of 10 and 100. Birt found the re-
action positive to B. Typhosus,dn a dilution of 10 -
nearly complete (Bouth African strain). On plating the
blood he got a pure culture of i. Melitensis, which the
serum failed to agglutinate in dilutions of 10, 20, 40,
and 80.

Rheunatic Fever, at least in ite articular form,
appears to be rare on the high veld of South Africa among
those who have never had the disease elsewhere. Never-
theless, valvular disease of the heart, and chorea, in
young people, are fairly common. In Undulant Fever
Joint effusions occur in less than 20 per cent of the
cases; they have little tendency to be multiple and
are less painful than those et with in Rheumatic Fever.
They are late saquelae, often post febrile. Salicylate
of Seda has no effect on the pains of Undulant Fever,
but acetyl - or Qacto-lalicylicécid(ngn. aspirin) has
a marked though transient effect on the neuralgic affec-

tions. There is no excuse for applying the name Rheu-
matic Fever to the neuralgic affections of Undulant
Fever. The Dutch in South Africa call Rheumatic Fever

"Zinkend Koorts", and they have given the same name to

the/
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the painful forms of Undulant Fever.

Madarip:- The writer has had but little experience
of Malaria, which is not endemig in the Free State Pro-
vince. There was once a tendency to regard as Malarial all
obscure fevers occurring in tropical and sub-tropical
countries. The absence of rigors and of well marked
periodiocity and intermissions, and the absence of bene-
fit from quinine serve to distinguish Undulant Fever
from NMalaria, as also the absence of Malarial varasites
from the blood, and the presence of specific agglutinins
in the serum.

The Painless forms of Baduljnt‘rcvor are called
by the Bouth African Duteh "Slepende Xooris*, i.e.
“trailing fever®. The same name has bj@n applied to
Nalaria in plases vhere it is endemie. The discussion
of serum diagnesis is reserved for a separate section.

aRRRipapsie It Bas not been proved that any form
of specific Sreatment hitherto tried has a marked effedt
on the duration or severity of the iliness in all cases.
%’;f.lu Emith treated with vaccines 61 cases of Nalts
Fever, to which 224 1ni¢ationa-iura given. *"These cases
comprised all grades in the diseass, from the severe
Undulant type S0 the intermittent. The initial dose employed
was 50,000,000 organiams, and this was but rarely ex-
ceeded, the intervals between the injections being ten
days®. "Bassett Emith ocencluded that the vaccine treate
nent of Nalia Jevsr appears in a certain number of cases
to produce a beneficial result, the severity of the

-yupioni being ding;hod. the general condition ime
proved/
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proved, and the duration of the disease curtailed; but
that in the more severe type of case, with high fever
and evidence of severe intoxication, the method appears
to have a deleterious instead of a favourable action".
The above quotations are from R. W. Allen's "Vaccine
Therapy". Owing to the fact that most of his patients
lived at distant farms the writer has not been able to
apply this treatment in a sufficiently large number of
cases to reach a definite conclusion. The vaccines
used by the writer were not autogenous,but were pre-
pared fof each patient from the latest culture obtained
by Birt from some other Philippolis patient. Birt was
in the habit of sending the writer fresh dead cultures
every few montha. A thick suspension of killed M.
Melitensis in normal salt solutien numbering 100,000
million per ¢.c. was diluted down to form the vaccine.
At first a otrohgth of 500 millionApcr dose of 1 c.c.
was used: later the strength was reduced to 100 million
per ¢.c. and an initial dose of 4 c.c. was injected,

the dose being gradually increased up to 1 c.c.

The following are short notes on cases treated
with vaccines:-
Case J:- 3. 9. P., a man aged 38 years, had been ill
for two years at a farm 27 nilosﬂﬂbrthpvbat of Philippolis.
He was seen by the writer or his partner on many occasions
at intervals of é menth. The pyrexia varied from 100 F.
to 103 F., lumbago, sciatica, intercostal neuralgia,
extremely severe and disabling. Tongue lightly furred,
constipation, orchifin, paresis of the legs below the
knees. In April, 1906, he was taken to the town, At
this time his temperature was lower, 99 F to 101 F. He

received/
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received two injections of 500 million, one in each
flank, at an interval of a week. At the site of
each injection a tender bluish red fluctuating tumour
appeared in a few days. The writer refrained from
incising these abscesses, believing that if anti-
bodies would be formed at all, they would be formed
locally. One of the abscesses (the first formed)
pointed and oozed a little, but the bulk of the con-
tents of both became slowly absorbed. The vaccines
had no immediate effect upon the temperature, but
there was a gradual fall to normal, and in three weeks

convalescence was established.

Case 1I.:- In September, 1908, Mrs. G., a stout florid
woman, aged 36, was found to be suffering from Undulant
Fever in an acute form, the pyrexia being high and the
agglutinins strong. Birt got a culture of M. Melitensis
from her blood. She receiveé four injections of 500
millien cocci at intervals of a week. The local reactions
were slight. The illness was acute for six weeks, and the
vaccines had no obvious effect. The fever then became
lower, and the disease ran a chronic course for eighteen
months, with severe neuralgia of back and legs, spleen
much enla_rged and hardemed, anasemia, emaciation, and

ﬁcvable kidneys. Recovery was ultimately complete.

Case III.:- P. P., a man aged 60 years, whose wife and
four children were convalescent from Undulant Fever, be-
came ill in January, 1906, The fever was acute for three
months, - severe neuralgia of back and legs came on early -
foul tongue with thick greyish white fur - constipation
obstinate - liver and spleen enlarged - oedema of legs -

no albuminaria. A dose of 500 million injected into

each/



-46-

each flank at an interval of a week. Cold abscesses
similar to those descrived in Case 1. formed at sites

of injections. No effect from vaccines beyond a

slight rise in the agglutination 1limit, which might

have been due to other causes. The illness lasted
nearly two years. Towards its termination there was
paralysis of the extensors of the feet, with exaggera-
tion of patellar reflexes. The man is now in excellent
health, but his legs and back have never fully recovered.
They are sometimes painful still, and his gait is always
peculiar. He walks with his back stiff and erect, and
takes short jerky steps.

Case IV.:- Miss B., the patient who furnished Chart V.
was treated with vaccines in doses of 500 million on
four occasions indicated by the letter "V" on the Chart.
The local reactions were slight, and the patient ex-
pressed a feeling of well-being the day after each in-
jection, whibh might have been due to suggestion. The
vaccines were given generally about four in the after-
moon. They had no obvious effect, and the ilness, as

already recorded, was prolonged and severe.

Cags Y,:- Miss N., aged 22 years, took ill in November,
1006. Fever high for six weeks - four vaccines of 500
million given during acute stage - local reactions
élight - no obvieus effect - remained in bed for two

and a half months - emaciation and severe neuralgia of
back and legs - purpuric eruption on legs and abdomen -

convalescence not established for six months.

Cage Vi.:- Policeman M., aged 27, contracted the dis-
ease through taking goats' milk with his porridge at a
station/
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station 27 miles south-east of philippolis in November
and December, 1908, Took ill in the beginning of
January, 1909. Pyrexia acute resembling that of Typhodid
Fever for three weeks - constipation - no delirium -
light silvery fur on tongue - first wave of fever lasted
exactly three weeks - Serum negative to li. Melitensis
five days after beginning of illness but positive at end
of three weeks. Birt found the second sample positive
complete in 1000, and got a pure culture of L. Melitensis
from it, - A succession of waves of fever until the end
of March, 1909, - five vaccines of 50 to 100 million
given in February and March, 1909. Effusion in right
knee for two weeks after pyrexia had ceased, after which
uninterrupted recovery. The temperature chart was un-

fortunately lost.

Case VII.:- An Englishman, F. 5., aged 25 years, whose
temperature chart is shown (Ne. IX. The case
has been desoribed in the section devoted to the de-
scription of charts. Twe series of vaccines were given
in May, June, and July, 1909, as indicated by the marks
"¥" on the chart. The second series was made from a
strain derived from the blood of constable M., the pre-
ceding case. Recovery in two months after beginning
of treatment. (Gradual fall in tempbrature curve but

no obvious immediate relationship between the vaccine

injections and the temperature.

Cases VIII. ggp IX.:- Mrs. P. V. and Mrs. D. S., whose

charts are shown (X £ X]| ;and whoee cases have been de-
scribed. These received vacoines, ae indicated by the
letter "V" on the charts, when the pyrexia had become
of the chronic type. There is spparent a gradual fall
but/
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but no immediate effects. The disease may be said to
have died hard in both cases.

Vaccine treetment was given in a number of other
cases, but owing to the long distances of the farms at
which the patients lived, the injections were few and
far between, and there were no opportunities of making
continuous observations such as would lead to definite
conclusions.

The observations recorded above by the writer tend
to lead to conclusions which are not inconsistent with
those arrived at by Basset Smith, and quoted by the

writer on page 43 .

An abstract from "The Hospital®, October 20th, 1906,
giving an account of the treatment with cyllin of eight
cages of Malta Fever by Fleet Surgeon D. J. McNab was
sent to the writer by the makers of cyllin, It appeared
that the average éuration of the disease was shorter in
the cases treated with cyllin thas in those treated with-
out” it, and that the pyrexis lost its undulatory charac-
ter under the eyllin treatment.

In the three cases of Andrew, Alice, and Annie
Lindsay (Charts VI., VII., & VIII.) the writer used the
cyllin treatment throughout, the dosage being that used
by McNabb, viz.:- 2 three-miniut capsules of cyllin by
the moRth thrice daily. The patients being children
aged 11, 10 and 9 years, only one capsule thrice daily
was given for the first few days until it was found
that the cyllin was well tolerated. It can be seen

from the Charts that although the duration of the ill-

nees in all three cases was short, the periods being

42/
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42, 45, and 26 days, the fever was high, and the undula-
tions were the best marked which the writer has to show.
It must not be forgotten that the disease tends to run
& short course in children,

Constable M. ( Case (VI.) of vaccine treatment) was
treated with cyllin concurrently with the vaccine treat-
ment. Several other cases were treated with cyllin by
the writer, but there were no proper opportunities for
observing the effects. In no case in which the treat-
ment wae carried out consistently did the illness last
longer than four months, but such rapid effects as
those described by McNebb were never observed by the
writer. Cyllin is prepared by the Jeyes' Fluid Sani-
tary Compounds Company. It is said to be an almost
non-toxic powerful antiseptic, the whole of which is
recovereble from the faeces after swallowing. Its
action, if it has any, on a disease like Undulant Fever,
which is a true septicaemia, must therefore be an in-
direct onme.

Probably the proper care and nourishment of the
patient, and the treatment of symptome are still of
more importance than any form of specific treatment that
has hitherto been tried. The writer has little to
add to the recommendations of others, but a few points
may be emphagised:- |

(1) In all acute cases the patient should be kept
in bved during the first month of the illness, or longer
if the illness persists in an acute form.

(2) To guard ageinst the neuralgiae warm clothing
should be worn, whether the patient be in or out of bed,

due regard being had to the tcmporatura of the air.

(3)/
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(3) The diet need never be so severely restricted
as it usually is in the treatment of Typhoid Fever.
During the early acute stage soups, milk, custard,
jellies, and farinaceoug milk puddings mey be given.
Later the fatient may bé allowed to return to his nor-
mal diet of meat, vegetables, bread, etc., perhaps long
before the fever has come to an end.

(4) The best treatment for high pyrexia in this
disease, as 1n most others, is cold eponging or the
bath.

(6) The patient should be allowed and even encour-
aged to get out of bed in the forenoon, after the acute
stage of the pyrexia is over, and should return to bed
in the afterncon when the temperature is about to rise.
A tepid or cold bath at two o'clock in the afternoon,
Jjust before the patient retires to bed, is often well
borne, and is an excellent means of keeping the evening
temperature lower.

(6) Constipation must be combated for obvious
reasons already given, Tonices such as Nux Vomica,
Strychnine and Digitalie may be given at intervals for
a féw weeks at a time. The writer has found the fol-

lowing mixture useful in many cases:-

L4

Extr. cascarae Sugradu Li& 2/// ?7‘
8pt. smmon aromat j/¢7é?
A ot %/1/1

(§§7";ﬁﬂ t. i. d. p. c. ex. aq.

s

The foll&wing notes on two cases illustrate the
remarkdiic g¢ffect of éecuring regular evacuations of
the bowels:- |
Case (1)/
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Case (1):- Mrs. C. was taken to Philippolis by cart

from a farm 42 miles north-west of the town. Her
temperature at 5 p.m. was 103.6 F.- tongue large and
flabby, and covered with a thick yellowish white coat-
ing - abdomen distended with flatue - muscular tremors -
no delirium. The bowels had not been opened for five
days, and the fever was said to have begun ten days pre-
viously. The patient had been drinking goats' milk for
some months and her husband's brother had contracted
Undulant Fever at the same farm. Her serum was found

to agglutinate the M. Melitensis completely in dilution
of 10 and 100. Treatment:- milk and soup diet, 4 grs.
of calomel with 2 grs. of extract of hyoscyamus in pills)
and the mixture of nux vomica and cascarsa. The constipa-
tion was rel%%ed, and the cascars mixture was found to be
sufficient to cause a daily motion, In three days the
tongue was clean, and the temperature became normel, and
in ten days the patient travelled to Johannesburg appar-
ently quite convalescent. It was reported by her relat-
ives that she remained well.

Casg (2):- Mfe. B., aged 23, came to Philippolis from a
farm 24 miles North North-west of the town in September,
1909. She complained of weakness and wasting. She
believed she was suffering from Undulant Fever because
several of her brothers and sisters on the same farm

had been infeocted during the past year, and one brother
was still on crutches. Hef temperature at 7 p.m. was
162.3 - tomgue moist and almost clean with light silvery
fur - constipation absolute for ten days. Her serum
completely agglutinated the M. Melitensis in dilutions

of 10 and 100. The clumping came on rapidly. Birt
found complete clumping of three different strains of M.

Melitensis/
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Meli in a dilution of 2000. After she had taken
ﬁ%f;;i:::j?§§§jzggg>as that prescribed for Mrs. C. her
temperature became normal in five days, and she returned
to the farm. She was reported to0 have suffered from
ill-health for some weeks longer, but she did not re-
quire to call a medical mattendant again.

In the above two cases it appears that the con-
stipation was the main evil, and that when freed from
auto-intoxicatien the patients were able to use their
defensive mechaniem effectually against the M. Meli-

tensis.

Many obscure cases 0f Undulant Fever can be diag-
nosed with certainty and rapidity only by means of the
agglutination test or by culture.

On lst June, 1904, Dr. RBdington of the Government
Laboratory, Grahametown, intimated to the writer that
he had received a supply of M. Melitensis. Between
that date and August, 1900, the writer sent to Dr. Eding-
ton and to Dr. G. W. Robertson, Government Bacteriologist,
at Capetown, blood samples from twenty-five patients,
which were found to agglutinate the M. Melitensis in
dilutions of 1«30 to 1l-5f. Normal controls were ne-
gative. Higher dilutions ware not tried. These re-
sults were published in the British Medical Journal of
16th July, 1906.

In August, 19056, Lt.-Colonel Birt, then stationed
at Pretoria, communicated with the writer expressing his

interest in the subject, and his desire to test the serum

ot/
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of persons suffering from Undulant Fever, or persons who
had recovered from the disease. Since August, 19065,

the writer has been in constant correspondence with
Lt.-Colonel Birt, and has sent him blood samples from
every case of Undulant Fever which he has met with in

his practice, as well as numerous samples from cases.
occurring in the practice of others in other parts of
Sowth Africa. The writer has to express his great
gratitude and sense of indebtedness to Lt.Colonel Birt,
who, during the past six years has examined and reported
upon all the material sent him by the writer, viz.:-

329 samples, consisting of humen blood, milk, pus and
serous fluid, and goats' and cows' blood and milk.

Since August, 1905, Lt.Colonel Birt has kept the writer
supplied with killed cultures of M. Melitensis, with
which the writer has been enabled to carry out the treat-
ment himself, and to prepare vaccines for treatment. At
first the M. Meliteneis sent by Lt.-Colonel Birt was de-
rived from Mediterranean sources, but in March, 1906, at
Q. Alexandra's Hospital, London, he began to plate out
the blood samples sent by the writer, and to obtain cul-
tures of M., Melitensis from some of them. The results
of work done by Lt.-Colonel Birt now about to be recorded
are the most valuable which the writer is able to produce
in support of his thesds. Other bacteriologists to whom
the writer wishes to express his thanks and whose work
will be recorded, arcythe follewing:- Major J. M. Buist,
Major Statham and Major J. G. McNaught. By means of the
gserum test the writer was ensbled to select the material

which was sent to the above named gentlemen.

In the vast majority of cases of Undulant Fever in
human subjects = poeitive reaction is obtained in a dilu-

tion of the serum of 10 or upwards provided the test be
applied/
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applied not earlier than five days after the onset of
pyrexia. In a emall minority, in which pyrexia is

low or absent, the reaction may be negative. The
writer has met with only two such, and in one of these
a positive reaction was found later. A third, in
which the writer found an incomplete positive reaction
in a ten-fold dilution, gave a negative reaction in

the hands of Birt three weeke later, but furnished a
culture of M. Melitensis. On the other hand the
writer has never known a case in which a complete posi-
tive reaction was found in a ten-fold dilution, which
did not prove to be Undulant Fever clinically or by
culture. <i:zgrdins to Birt and Lamb complete oclumping
in a dilution of 1-10 is diagnostic of Mediterranean
Fever past or present. They found the serum negative
in 150 individuals, of whom 50 were in normal health,
and 100 were suffering from various digeases other than
Undulant Fever. Cibi:lot Smith using a dilution of 1-30
found the serum negative in 146 out of 150 cases repre-
senting 41 different diseases other than Undulant Fever.
In the remaining 4, in which positive reactions were got,
there were histories poibting to Undulant Fever in the
past.

In a paper oniMaditerranQan Fever in South Africa
read in the section of tropical diseases at the annual
mesting of the British Medical Associstion, held at
Bxeter, July-August, 1907, Birt made thefollowing state-
ment r.ogarding 2&2)valuo of the agglutination test in
Malta Pever:- "It is essential to make use of a recently
isolated culture or one grown on & medium which does not
induce auto-agglutinability or eensibility to the agglu-
tinins of normal blood. I have found that emulsions of

growths on glucose nutrose agar of + 20 reaction (Eyre's

~ scals),/
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scale), though isolated more than a year, are still
satisfactory. When emulsions of old laboratory cul-
tures on ordinary ager are made with physiological
salt solution no clumping may be apparent, yet a minute
trace of human serum from any source may agglutinate
the micrococci completely. Hence it is incumbent on
the bacteriologist to control his emulsion by testing
with normal human blood. A reliable culture is usu-
ally unaffected by, and is never completely clumped
by, a ten-fold dilution of blood serum derived from
healthy people or from those suffering from any dis-
ease except Malta Fever®”. Tacwriter has quoted the
work and opinions of these bacterioclogists at some
length because doubts have been cast upon the value of
the agglutination test in Undulant Fever.

<?2§2.a Joint paper by Lt.-Colonel Birt and the writer
published in the Journal of the Royal Army Medical Corpe
(Aug. 1909, pp. 169-165) Birt has given an account of
his method of testing serum for agglutination, and of
cultivating the M. Melitensis from small blood samples
such as the writer was in the habit of sending him.
When making the glass capsules for the blood the writer
always sealed both ends of the capsule in the flame.
At the moment of using the ends were broken with a ster-
ile instrument. The lobe of the patient's ear was _
washed with aleehol (90 per cent), and dried with sterile
absorbent weeol The blood was drawn off through a punc-
ture made in the lobe of the ear with the broken capillary
end of the capsule. It was found that this method was
less painful to the patient than the making of a hole with
& needle, and the puncture couldbe made to bleed much more
freely than that made with a needle, a clean hole being

runched out by rotating the hollow capillary limb. Out

of/
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of 180 samples taken in this way, and plated by Birt,
127, or 68.6 per cent, were found to be uncontaminated.
Two capsules, each half full of blood, were taken from
each patient, one of which the writer kept for the serum
test, while the other was sent to Lt.-Colonel Birt un-
broken. By weighing ten capsules empty and then half
full of water the writer found that the average capacity
of half a capsule was 84 c.mym., or less than‘c.c.).

- The transit of the capsules to London occupied about
three weeks. Birt found that the agglutinins did not
undergo much diminution after several weeks. A serum
six weeks old clumped theM. Melitensis when diluted
112000, eight weeks later it was reduced to 500" and
two years later it was "640". %he last figure indicates
an apparent increase, which was perhaps due to the use
of a more sensitive emulsion.

In thirteen samples the highest agglutination
value of which was determined by Strachan to be Iéﬁ,
three to six weeks subsequently it was found to be the
same in four, to have become reduced to 155 in three,
to z%" in three, and to “éﬁ in three, 1In one, the
original strength of which was gé—. it remained the
same, in another it had been lowered from 3%", to Z%T
All the asbove proved free from comtamination on culture.
The presence of other bacteria has little effect in im-
rairing the sgglutination power of the blood. Thus a
serum, the value of which Strachan determined as 3%5,
reacted im London I&U, though contaminated."

The above quotation is from Birt's contribution to

the Royal Army Medical Corps Journal of August, 1909.
The /
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The fractions really indicate the proportion of serum
used; the agglutination value would be better expressed
by their reciprocals. The number of bacteria suspended
in & given volume of the emulsion, in other words the
thickness of the emuleion, is a factcr which has to be
taken into account in estimating the agglutinative
power of the serum, thinner emulsions becoming clumped
in higher dilutions e¢f the serum. The emulsions used
by Birt contained fifty thousand million cocci per

c.c ., and those supplied by him to the writer contained
one hundred thousand million, which were diluted down
to fifty thousand million before being used. When a
dilution of serum with emulsion has been prepared

there are two methods of examining it, viz.:- micro-
scopic and macroscopic. It may be examined immediate-
ly in a hanging drop under the microscope, when clumping
will be seen, in some cases immediately, in others
within half-an-hour. A time limit of half-an-hour is
usually given. The writer has frequently seen clumping
appear immediately in a 100 fold dilution of a specific
serum, while a 1C fold dilution of his own serum or of
another non-specific serum showed not a trace of clump-
ing after twenty-four hours. A % and a '% objective
with & Fo. 4 eye plece are sufficient for the purpose.
The lower power is strong enough to show a complete
reaction, which may be visible to the naked eye, but
when the reaction is feeble, small clumps may be seen
with the higher power, while only a roughening or

coarse grained appearance of the fdeld is seen with the

lower. A complete reaction is indicated by discrete
clumps and the absence of free moving cocci.

The /



The macroscopic method consists in preserving the

serum diluted with emulsion in a capillary tube, which
is kept vertical for 12-24 hours. A complete reaction
is indicated by complete clg‘"ication of the previously
turbid fluid, and the appearance of one or more dense
white masses of clumped cocci which have fallen towards
the bottom of the column of fluid; a partial reaction,
by similar masses with incomplete clarification. The
writer has made use of both methods, the microscdpic
method being used when an immediate diagnoeis was re-
quired, or when only a small number of samples had to
be tested.

- All the agglutination tests carried out by Birt
and the writer were efficiently controlled, non-specific
serum from'healthy individuale or from persons suffering
from diseases other than Undulant Fever being tested
against the emulsions used in 10 fold dilutions. Dead
cultures only were used except on certain occasions when
Birt tested the serum against the living germ obtained
from the same serun. Living cultures appear to be more
readily clumpeq)but Birt considers them to be less re-
liable, besides being dangerous to work with. The
following quotation is from Birt's paper published in
the Royal Army lMedical Corps Journal of August, 1909,
p. 161::L "Apart from the safety and convenience of using
sterilised cultures there is another great advantage.
Anomalous reactions are suppressed. If living suspen-
sions are employed, it sometimes happens that a specific
serum reacts when highly diluted, but may cause no agglu-
tinetion if more concentrated. In an experience of be-
tween 2,000 and 3,000 agglutination teste with dead emul-
sions, no instance of such an inhibited reaction has come
under my notice."

Most/
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Most of the blood'egmplea sent by the writer to
Lt.-Colonel Birt were tested to their agglutination
limitse. In his reports he has given for each sample
a series of numbers indicating the dilutions in which
complete clumping took place, and other series in which
the reaction was incomplete characterised by the terms,
nearly complete, well marked, marked, a trace, a faint
trace, nil.

The following tables exhibit the highest dilutions
in which a complete reaction, and the highest in which
an incomplete reaction was found in each of 206 cases
occurring in the writer's practice, 171 being white,
and 35 negroc or coloured patients. The latter have
been put in & separate table. The letters "M. M% in-
dicate that a culture of M. Melitensis was grown from
the blood. Where the same numbers occur in the columns
headed complete and incomplete no higher dilution was
tried:-~

Complete. (] let Culture.
20
40
20

200
400
20
20
30
200
20
20
0
10
80
120
30
10
10
1¢
80
100
1060
0
20
30
100
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WHITES {antinued}.

inco ete.

160

160
160
1280
320
200
640
400
640
1Q00
1280
320
320
320
1000
4000
160

320

80
320
160

20
160

640
160

320
20
1000

Cultq:o.

M.M.

M.n.

M.M.

M. M.
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VHITES (Continued).

Complete. Inoom;g‘ 8. Culture.

640
80 M.M.

640 M.M.

-] M.M.
160 M.M.
320 M.M.

g - M.M.

40 M.M.
160 M.M.

2060 M.M.

M.M.

i

853

M.M.

-
-3

sssilues

M. M.
MM,
MIM.
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VHITES (Continugd).

Complete. Incomplete. Culture.
128 160
‘ 80
640 640
%0 80
80 M.M.
6:3 1280
40
320 1280 M.M.
0 10
20 %80
23 43_
nt M.
1280 12
40 1l¢
640 640
80 640
10 40

oo loo M.M.
200 400
0 20
10 80
80 160
20 80 M.M.
20 160
80 - 300
0 10
10 20 M.M,
160 320
80 320
200 400
10 40
i i
, M. M,
1:0 % M. M.
20 80 M. M.
640 20060 M.M.
.0 10
140 330
od 320
20 8Q
10 40
320 400 M. M.
98 216
40 160
20 40
160 520
20 80
80 160
20 160
50 40
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The average dilution for a complete reaction in the
series of whites is 173, and for an incomplete, 430.

The number of cultures is 32 or 18.7 per cent of the
cases., The average numbers in the negro series are

78 complete and 204 incomplete, and the number of cul-
tures is 8, or 22.8 per cent of the cases. Thus, the
average agglutination value among the negros is less than
half that among the whites, while the percentage of cul-
tures from negros is a little higher than from whites.

The writer has found that the febrile reaction to
M. Melitensis infection, as well as the agglutination
reaction, is lower in negros than in whites. The dif-
ference in the percentage of cultures obtained is pro-
bably of less significance.

The cultures were obtained from volumes of blood
varying from~§§-to I% CeCuse The blood clot was planted
on a glucose nutrose agar slope, and incubated at 37 C.
Colonies of M, Melitensis, when a growth occurred, ap-
peared usually within a week, but their appearance was
delayed in some cases as long as 14, 20, 34, and 41 days.
It will be seen from the tables that cultures of M. M.
were obtained from two samples which gave no agglutination
reaction, while three having a titre as high as 2000,
and one with a titre of 4000,: gave &yltures. In the
last the growth was limited to one Colony, and did not
appear until 41 days had elapsed. The M. Melitensis is
therefore capable of living for many weeks immersed in
a serum containing powerful specific agglutinins.
C‘30')"The cultures were identified as being the M. Meli-
tensis by the late appearance of the Colonies on the
‘ glucose nutrose agar, by their characters and tendency

to become brown with age, by the production of alkalinity

in/



-64-

in milk, by their readiness to form evenly turbid and
permanent emulsions, which were agglutinated by the
blood from which they were isolated, bu other specific
serums, and by no other; microscopically, by their form
of a minute oval coccus or cocco bacillus, not very re-
ceptive of stains, which were quickly discharged from the
coccus by alcohol, and by their inability to retain the
dye under "Gram's method", *If the characters of all
pathogenic bacteria were as sharply defined as those of
the M. Melitensis, the work of the bacteriologist would

be considerably lightened."®

The following are minimal volumes of blood from
which M. Melitensis was isolated by members of the

Mediterran Fever Commission:-
Za»/L)
.01 c.c. (Staff Surgeon R. T. Gilmour, Pt. I. of Reports

6329 p. 76)

.005 c.c. ({ by Do. T. Zammit on two: occasions, from a ma
and from a monkey, both acute cases, tempera-
tures 104 F and 105 F, respectively. - Pt. I,

p. 91)

5%3 c.c. (by Btaff Surgeon B. A. Shew (Pt. I. p. 103)
and (Pt. III. p. 18).

The most certain method of obtaining cultures of M.
Melitensis from the blood if to inject several c.c. into
a flask of broth and incubate.

In March, 1907, Major Statham at Pretoria grew a
culture of M. Melitensis from 5 c.c. of blood, which the
writer drew frem the mndian basiiic vein 6f a negro wo-
man. The blood was immediateiy injected into a flask
of sterile broth, which was sent to Pretoria to be in-
cubated. Birt at London obtaihed a culture from a

emall sample of blood from the ear of the same patlent.

MODER/
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M SMISSION of the DISB .

In many lnstances several individuals in one family
became infected about the same time. The mode of infec-
tion was przgégly from a common source, not by direct
contagion. The Mediterranean Commission collected
abundant experimental evidence tending to prove that
contagion must be a rare mode. Monkeys could not be
made to infect one another by contagion so long as they
were prevented from soiling one another with their urine,
in which it has been proved that the M. Melitensis is
excreted.

In June, lOgijwthe momentous discovery was made by
the Mediterranegﬁ‘x.gmnsion at Malta that the goat is tie
chief factor in the spread of the disease there. The
writer's attention wags therefore turned to the question
of the presence of goat carriers in South Africa. It
was found that Undulant Pever was most prevalent in that
portion of the District of Philippolis, in which large
numbers of goats are kept, namely, a strip of mountainous
country 10 to 20 miles wide runhing from south-east to
north-west along the Orange River. The north-eastern
portion of the District was, and is, almost free from the
disease. Undulant Pever had also been most prevalent
during the first two years after the war, and among the
poorer farmers. At that tlms cows were scarce and
goats' milk was more largely used thah at a later date.
The majority of the patients cq??é?sed that they had
been in the hadit of drinking goats' milk unboiled,

chiefly in their morning coffee.
In October, 1905, the writer took blood samples from

fourteen female goats of the hairy type called "Boerbok"
(plural Boer-bokken) at a farm 29 miles north-west of

Philippolis, where several cases of Undulant Pever had

ocourred/
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occurred. The samples were sent to Pretoria to
Lt.fColonel Birt, but as he was on the point of leaving
for England>he did not test them until he arrived in
England. Only one gave a positive reaction, which
was complete in a 20 fold dilution.

In February, 1906, blood samples were taken from
20 goats at a farm seven miles west of Philippolis,
where a man lay ill with the fever. The writer tested
these himself in dilutions of 1-20. Only one gave a
positive reaction. Blood and milk specimens were taken
from the same goat next day,and sent to Lt.-Colonel Birt,
London, and to Captain Buist, Pretoria. Their reports

were as follows:-

Buist:-
Serum positive 1-100
milk sterile.
Birs:-

Serum positive 1-40
milk sterile.
Cajtain Buist used living cultures.

At a farm ten miles west of Philippolis seven in-
dividuals had become infected between December, 1905, and
Fedbruary, 1906. They were distributed as follows:-
Family P. 5 cases; Family B. Sr. None; Family B. Jr. 1;
negro servant 1. Family B. Sr. had formerly lived at a
farm 20 miles north-west of Philippolié, and the mother

and daughter were found by the writer to be suffering from
Undulant Fever in November, 1803. All the oathwvro be-

s,
v DTS L e

seven@%en,were tested

ing milked by family P, PEny seventee
for serum reaction to M. Melitensis in a dilution of

1-20. None gave a positive reaction. Then ten of B.Sr.s
goats were examined, and one was found to give a positive

reaction, complete in a dilution of 1-40. The milk from
this/
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this goat was scanty and serous. Birt and Buist con-
firmed the serum reactions, but Birt found the milk too
much contaminated with other micro-organisms to remder
isolation of the M. Melitensis possible)had it veen pre-
sent. Milk samples from twenty more of B. Sr.s goats
were collected, and tested against M. Melitensis in hang-
ing drops, equal parts of milk and emulsioﬁ\ being used,
with a time 1limit of twelve hours. The writer was sur-
prised to find positive reactions, more or less well
marked,in»nine out of the twenty. As the emulsion con-
tained 0.5 per cent of phenol)it was not cz;z%?ered ne-
cessary to add an antiseptic to the milk. Dr. T. Zammit,
Major W, H. Horrocks, and Caeptain J. C. Kennedy applied
the milk test as above described and concluded that it
wasd juat as reliable as the blood test.

The disparity between the results of using the blood
test and the milk test in the sbove instance was so great
that thie writer dedéided not to use the milk test again.
Unfortunately the goats from which the milk was taken were
not ticketed and numbered so that their serum might be
afterwards tested to enable a comparison to be made between
the behaviour of the serum and that of the milk from the
same animals.

During the Summer 1907-1908, there was a severe
epidemic of Undulant Fever in the town of Philippolis.
Hitherto nearly all the cases had occurred at farms. In
October, 1907, at a small holding on the town commonage
one mile north of the town two members of a family, 8.,
were found to be suffering from Undulant Fever. Subse-
quently two other members became infected. S. had a larg
herd of goats. His family drank the milk, and he sold
it in the town. In the town cases of Undulant Fever con-
tinued to occur from October, 1907, to March, 1908. lost
of the patients had been drinking goats' milk supplied by

8./ .
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S. Some had been obtaining goats' milk from other
sources, and some denied that they had ever taken goats!
milk., The writer put up notices in consplcuous places
warning the public against the use of goats' milk. For
a time these notices were ridiculed and subjected to
somewhat hostile criticism. It was contended that the
disease, which apparently had been less prevalent in
Philippolis before the war, and had not been known under
the name, "Malta Fever", had been introduced to South
Africa by the British troops. After the year 1308,
patients were loth to admit that they had been drinking
goats! milk. In one family, B., living in town, three
individuals, in fact the whole family, were infected.
Mr., B. said that they had never drunk goats' milk. On
being questioned as to where he kept his cows, he re-
plied that his two milch cows were kept by S. on the
commonage. These cows were kept by 8. in a Krasal ad-
Joining the goats' kraal. The sera of five boerbokken
and five Angora goats were tested in a dilution of 1-10,
One of the boerbokken and two of the Angoras gave posi-
tive reactions. These were the first Angorastested by
the writer. The serum of one of the cows gave a positive
reaction, almost complete, in 1-10. Major McNaught, us-
ing a living culture, found it complete in 10 and marked
in 20. |

A girl, L. v. 8., a member of a large family living
in town, became infected, and Birt got a culture of 1.
Melitensis from her blood. The family owned no goats,
and did not drink goatsy milk. They kept one cow. The
serum of the cow gave a negative reaction. Probably L.v.S.
became infected in some other house; for no other member
of the family took the disease.

In the Natives® location all the members, three, of

a family J. became infected. They kept only one goat, the

if un of which reacted 1In high dilution®. The writer icund
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a well marked reaction in a dilution of 40, but Major
McNaught and Major Statham, using living cultures, found
it positive up to 200. The goat was purchased by the
writer, and sent alive to Pretoria to Major Statham.
Cwing to some disorganisation of the laboratory at Pre-
toria, Statham was unable to take the goat until three
months after it was firest examined. He fed a baboon
on the milk for three weeks, but it did not become in-
fected. He failed to get cultures of M. Melitensis
from the blood or milk, but on slaughtering the animal
he got one from the spleen.

8., J's brother, had two goats, kept in the same
enclosure as J's. The writer found the serum of S's
goats negative:; Major lMcNaught found one positive in
low dilutions. S's wife became infected in November,
1907.

Another negro and his son were found to be suffering
from Undulant Fever in December, 1907. They kept and
milked ten goats belonging to a white man. The writer
found the serum of four of these positive in dilutions
of from 10 to 40.

Major McNaught and Dr. G. W. Robertison, both using
living cultures, found among the same samples, six posi-
tive, three doubtful, and only one eabsolutely negative.
Goat No. 8, which gave the strongest reaction, was pur-
chased by the writer, and sent alive to Dr. Robertson
et Cape Town. Beyond a telegram stating that the goat
hsd arrived safely, the writer never recelved any report
¢n this goat, nor is he aware of the existence of any
published report. Fresh blood samples from the four
goats, which the writer found positive, were sent to
London to Lt.-Colonel Birt. The agglutination reactions

?erQ/"g”.’w“ »
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were confirmed by him, and the sample from goat No. 8,
which reacted most strongly, gave a culture of M. Meliten-
eis. It is remarkable that the other three were uncon-
taminated, although the hairy ears of the goats were

not washed with an antiseptic.

In January, 1909, the writer examined ten goats be-
longing to an infected family, K., living near Philippolis.
Two of them gave positive reactions, complete in 10 and
marked in 20. These were confirmed by Birt. On cul-
ture they were found to be contaminated.

During the period Octaber, 19C9, to January, 1910,
at a place near Philippolis, nearly all the members of a
family, B., became infected, a breast-fed infant alone
escaping. Birt got a culture from the blood of the
mother. Two boer-bokken only had been milked by this
family, and one of these gave & positive reaction, com-
plete in 80, amd well marked in 160, while the other was
negative. The samples of blood and milk sent to Birt
from this goat gave positive reactions. On culture
they were found to be contaminated.

At the South African Medical Congress of October,
1910, two papers by Dr. A. Garrow of Steytlerville were
read, one on the epidemiology, and one on the clinical
manifestations of llalta Fever. Before presenting these
papers to the Congress Dr. Garrow was kind enough to sub-
mit them to the writer's perusal. 1t appeared that the
disease was almost as severely endemic in the District
of Steytlerville, Cape Colony, as it had formerly been
in Philippolis. Steytlerville is situated at an eleva-
tion of sbout two thousand feet esbove sea level, eighty
miles north-west of Port Elizabeth, and about two hundred

and fifty miles almost due south of Philippolis. The

farming/
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farming industry there consists chiefly in the breeding
of Angora goats and ostriches. The number of goats in
the district is estimated at about 266,000, of which
only about 40,000 are boer-bokken.

A district in Bouth Africa is of about the same area
a8 an average British County.

As the writer found it impossible to examine goats
on a large scale in the district of Philippolis, owing
to the exigencies of private practice, he suggested to
Dr. Garrow that he should pay a visit to Steytlerville
in order to spend some time there examining animals.
Steytlerville being awkwardly situated as regards rallway
facilities, nearly a week had to be spent in travelling.
During the last week of February, 1911, the writer was
hospitebly entertained by Dr. Garrow, who placed every
?acility for visiting farms in his way. It was decided
to examine fifty goats at each of three farms, where
cages of Undulant Fever had recently occurred, and four-

teen at the native location, the property of a negro who

was convaslescent from Undulant Fever. At two of the
farms the writer found that cows were kept in the goat-
kraals. Blood was taken from all these, two cows at cne
farm, and three at another. Lt.-Colonel Birt having been
engaged during the Summer of 1909 at lialta in the
or _ [fofetas
gtudy of stand fly, phlebotonu;, fever the appointment
which he had occupied at Q. Alexandra's Hospital was filled
by another when he returned to England, and for several
monthe he haed not a laboratory of his own to work in.
The supply of South African M. Melitensis having run short,
Birt sent the writer an emulsion prepared from a Mediterr-

anean Strain. With thig and a thin emulsion, also of

Mediterranean/
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Mediterranean origin, supplied by Major J. G. McNaught,
the tests at Steytlerville were carried out.

In the following tabular dtatement of the results
the numbere on the left hand side of the brackets indi-
cate the distinguishing numbers of the blood samples,
while the numbers to the right indicate the dilution
used, and the signs + ¥ I sl — ,wmé indicate
respectively "complete," "marked", "a trace", and "nilh,
The letter "A" indicates "Angora", "B", "Boerbok". On
a parallel column are placed the results afterwards
found by Major McNaught, to whom all the positive samples
and all the cows' samples collected at the first two farms

were sent es well as all the samples collected at the

third farm.

Farmer Bester's Animals:- 25 Boerbokken, 25 Angoras,

and two cows, of which the
- following were positive:-

Tepted by Strachan. Tested by McNaught.
To M.M. Birt. Miecroscopic. Microscopic.
B B 10 + B, B 20 +
11’ asg 5 711 ) 50 +
B.,B,B 10 & B 20 ;
1" 76 9; -1 ;zso-'-"C
To M.M. McNaught micro-

scoplc.
B )10+ Bg ) 20T
11) 40 *

325 broken in transit.

10 t
Bzﬁgwt
B g 10 +
b 40 —
To M.M. Birt Microscopic.
A,A )iot A )20+
® 153 efaw

e A 20 +
As.;m"' 13;501
To R.M. McNaught micro-
' scopic.

e
p.

A)io T
93 40
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Tested by Strachan. Tested by McNeught.
To M.M. Birt macro- and
microsgcopic.
White Cow White Cow 20 +
10 + 50 +
Black Cow

‘Black Cow 20 +
50 —

Farmer Joseph's Animalg:- 10 Boerbokken, 4C Angoras,

and 3 Cows.
Tested by Strachan. Tested by McNaught.
To M.M. Birt macroscopic. Hicroscopic. |
By) 10X By ) 20 +
50 +
Ag — A 20 —
Ag 10 & 6 i 60 —
A A 20 ¥
10 10 3 50 —
To M.M. Birt macro- and A broken in transit.
microscopic.
Cow }
1 10 + Cow } 20 +
1) 50 +
Cow —
os 3=

To M.M. Birt ) 10 —
To M.M. McNaught ; 10 F
20 —
Cov3 Cow3 ; 50 —
To M.M. Birt}lo —

M.M. McNaughtglo-—-

Farmer Fitz Henry's Animals:- 17 Boerbokken and 17 Angoras.
Ag the writer found all of these negative except three
which gave a mere trace of clumping, he sent them all to

'MaJor McNaught, who reported as follows on all_which he

received unbroken.

20 50
M2 - -
Ag A )
A -
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Farmer Fitz Henry's Animals (Continued):-

N ,:,:, , 45?__
19 | A
M _ -
A, ., -
* e T -
310 i E %35fah' )
39 L '..':* , )
By s _
A B ]
R F -
B" RET T -
Ba ' i !ij?; '::
Bz ;fVJfﬁ: . :—
P11 B o ; )
Ae e _
Bg :’_.- : -
Bin ]
% Yy i
P13 e ]
6 . | - -
Bl.'.;. F o . -
10 ¥ -
18 X _
% _ _
A6 i _

Thus, while the writer, using emulsion of dead geszms
found only three positive reactions in this herd, and these
feeble and of doubtful significance in dilutions of 10,
Major McNaught with living cultures found five complete,
two marked, and two which gave a trace in dilutions of 20.

Major/
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Major McNaught found the eamples from the goats and cows
of Farmers Bester and Joseph to give stronger positive
reactions than those found by the writer.

The fourteen goats in the location were found by
the writer to give negative reactions. Their blood
gsamples were not sent to lMajor McNaught.

Csé)The percentage of goats infected in Malta has been
estimated by various authorities at 30 to 50. 0f all
the goate examined by the writer in South Africe, viz:-
227, from selected herds, excluding those to which the
milk test only was applied, only 22, or less than 10 per
cent, were found to give definite positive reactions in
dilutions of 10 or over. The work done by Birt and

the wrliter on South African goats is not strictly compar-
able to that done at Malta by the Commission; for NMajor
McNaught was a member of that Commission; and it is to
be presumed that his use of living cultures was that
which was sanctioned by the Commission. There can be
little doubt that one of Joseph's cows and the cows of
Bester were infected.

C?;vrhe serum of naturally infected goats im not usually
g0 strong in agglutinins as that of human subjects, al-

though in artificially infected goats the agglutinins

may be greatly reinforced.

C389It has been proved that the M. Melitensis is excreted
in the urine of human subjects and animals suffering from
Mediterranean Fever: ?gLat the M. Melitensis can live for
long periods in soil, dust, gnd water, if not exposed to
the direct rays of the sun: ‘Zgzt monkeys can be infected
by being made to swallow and inhale artificially infected

dust. The infection of monkeys in this way was found to

be/
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be difficult except when the dust was grossly infected.
The practical extinction of the disease among the troops
at Malta since the consumption of goats' milk has been
forbidden, renders it highly probable that among the
troops the milk was the main source of infection. On
the other hand it is not unlikely that the South African
farmers and their families sometimes become infected by
the dust in and about the goat kraals, which are built
quite close to the dwelling houses. Doubtless the
goats themselves become infected in thie way as well as
by direct inoculation of broken skin surfaces with in-
fected urine. They are huddled together in their
kraals for from eight to twelve hours every night ac-
cording to the season of the year. Sheep and goats have
to be kraaled at night because the count is infeeted
with jackalls and negro-sheepstealers. EQQL has shown |
that inoculation of abrasions on the %dder of a goat with
infected milk may cause infection, and he has suggested
that the milkers may transmit the disease from goat to
goat in this way. In South Africa only a small propor-
tion of a large herd of goats are ever milked.

It might be supposed that Undulant Fever was intro-
duced to South Africa in recent times through the importe-
tion of infected goats from the neighbourhood of the Medi-
terranean. The writer made some fruitless efforss to ob-
tain information from the Agricultural Department of Cape
Colony regarding the importation of goate to South Africa.
No information could be given. It was said that no im-
portations had taken place in recent times. Probably the
Boerbok has been present in the country from prehistoric
times. Msjor licNaught states that it is quite different
from the lMaltese goat. The Angora goat is probably a
recent importation. The writer has found signs of M.

Melitensis infection in both. The disease which waahg
for/
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for many years before the late war, known at Kimberley
a8 "Camp Fever", was Undulant Fever. Dr. A. W. Reid,
ledical Offiéer of Health at Kimberley, informed the
writer that when Camp Fever was prevalent in the early
days of the diamond industry, goats' milk waslargely
used in Kimberley. The disease is less common there
now, end it is identified with Undulant Fever by means
of the agglutination test. When the writer was in Cape
Town, on his way home, in the beginning of June, 1911, he
called at the Government Laboratory, and was shown by
Dr. Severn a hanging drop preparation of a blood sample
from Kimberley, in which clumping of the M. Melitensis
was taking place. In a list of names of countries and
places where Mediterranean Fever is found, compiled by
Dr. Ralph W. Johnstone as lately as April, 1905, for
the Mediterranean Fever Commission (P II. p. 12 ofRe-
ports), South Africa is not mentione%,but fKimberley"
occurs with the mark "?" after it. Thus, the presence
of the disease in South Africa was unknown or considered
doubtful by some of the highest authorities on Mediterr-
anean Fever at a time when the most important part of the

present writer's work consisted in attending cases of the

disease there.

)
645%0t year the members of the "Sleeping Sickness Com-

mission® found Malta Fever to be bresent in Uganda.
Although Undulant Fever was first differentiated as a
gpecific disease in Malta, there is no reason why Malta
should always be regarded as the fons et origo mali.

The question of origin is wrapt in the mists of antiquity.
4é€&ding to Eyre both naturalists and palaeontologists

agree that the early ancestor of all varieties of domestic

goats 7
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goats is the Persian wild goat. Eyre is inclined to

the opinion that M. Melitensis Septicaemia is primarily
a disease of this goat, and has accompanied it in its
world-wide wénderings, wherever it has been taken by
prehistoric man, eastwards, westwards, and southwards
along the east coast of Africa. He explaine the con-
finement of Undulant Fever to tropical and sub-tropical
couhtries,by the hypothesis that the M. Melitensis finds
a suitable habitat only in the caprine mammary glands
which have become enlarged by selective in breeding in
countries where the pasturage is unsuitable for cows.
While Eyre's general theory of the origin of the disease
commends itself to the writer, this last explanation of
ite geographical limitation does not seem adequate.
Whatever may have been the case in the past?the Dutch
farmer of to-day does not breed goats for;their milk,
The milk is a pure bye-product, so to speak. The boer-
bok is bred for its flesh and ite hide, while the Angora
is bred for its woolly hair. On the other hand Undulant
Fever i# not endemic in @8witzerland, where the goat is

bred for its milk,

SEASONAL _ DISTRIBUTION.

The appended chart has been constructed by taking
the number of fresh cases encountéréduring each month
from September, 1905, to June, 1911. The form of the
curv3 is almost exactly the same as that exhibited by
Byéz-aftor Johnstone, as well as those shown'by Major
McCulloch, Major Weir, and Staff Surgeon Clayton for the
years 1903, 1904, and 1905 (fronting p. 163 Pt. VII. of

Reportes of Mediterranean Fever Commiesion). The season

is/
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is roverocd, as might be expected, in the SBouthern Hemi-
sphere. Instead of in July and August, we find the
largest number of cases in December, January, and February,
the hotteoi months of the year. The rainfall is low, and
very irregular in the Bouth of the Free State. In a nore
mel year January and February are the wettest months, end
there is no rainfall in winter, May to end of August. In
Maltz the hottest season is the dry season., The writer
is of the opinion that no direct relationship exists bee
tween the State of the weather and the prevalence of Undu-
lant Fever. During a dry Sunmmer cows' milk is scarce,

and goats! milk is likely to De drunk in greater quantity:
the possidbility of dust transmission is also greater.

The kids begin to be borm at the end of July, by
Septenber the female goats are all in full milk, In
Deaexber they begin to &ry up, but those iilkcd by hand
can be kept in milk for several months lenger. In the
early winter the goats are pregnant and dry. It will ve
ablcrvcd-that the month of August is the only one in

which no fresh cases were ever found.

!IQEEELAE;Q-

Doubtless the prevalence of the disease would be
enormously dimished if goats® milk were never drunk,
or if it were always sterlised by heat before use.
No South African Government would imcur the great expendi-
ture necessary for the individual oxcninatioh of all the
goats in the country, and the segregation or‘thoac found
to be infected. |

The following precautions suggest themselves:-

(1) Cows should not be kept in the neighbourhood of
goat kraals. o

(2)/
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(2) Gbat kraals should not be built near dwelling
houses, nor in such a position that dust from them may be
carried to dwelling houses by the prevailing wind.

(8) Kraals, and especially roofed sheds, where goats
are kept should be frequently cleaned and disinfected
either by spraying with some cheap disinfectant, or by

burning some of the dried dung in Situ.

There has been a steady decline in the prevalencé of
Undulant Fever in Philippolis District since 1908. In
that year 38 cases occurred. In 1910 there were only 14
and in the early part of 1911, January to May, the writer
found only three cases in the district of Philippolis,
and one from the district of Colesberg, Cape Colony, The
knowledge that goats are held responsible for the spread
of this disease is now widely distributed’and the belief

that they are infective is gaining ground among the people

GEOGRAPHICAL DISTRIBUTION IN SOUTH AFRICA.

During the Autumn and Winter of 1906 the writer sent
circular letters to medical practitioners in the high veld
of Cape Colony, the Orange River Colony, Basﬁtoland, ¥atal,
and the Transvaal. In those circulars a:brief clinical
description of the disease»wés'given, and information as
to its presence or abhsence in each distric# was requested.
An offer to test blood samples from cases was made. The
dates aof sending these circulars, number sent to each

Colony, and numbers of replies received were as follows:-

Date/
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Number Number of

Date. Colony Sent Replies
13th March, 1906 Cape Colony 47 25 .
12th June, 1906 Orange River Col. 62 22
" " " Basutoland 2 3
10th July, 1906 Natal 30 8
16th July, 1906 Transvaal 42 14

The result of this investigation was published in
the Soﬁth African Medica; Record of 10th Decermber, 1906.
The accompanying spot map of South Africa is a copy of
the one published on that occasion, with certain addi-
tions rendered possible through information obtained
since then. The places are numbered and their names
are given in a key to the map.

The following notation is used:-

0 - Disease never observed.
- " diagnosed clinically.

% - Blood samples sent gave pasitive reactions.
in dilutions of 30 or over.

? - Presence bf disease doubtful.

The map speaks for itself, and only a few comments are
required. Undulant Fever appears to be endemic all along
the valley of the Orange River from Bethulie to Uppington;
In the south-east, west, and north-west of Cape Colony;
in the Orange Free State; in Basutoland; In the north
of the Transvaal; and in Bechuanaland.

By the medical Officers at Leribe, Maseru, and »
Mohaleshock, all in Basutoland, Undulant Fever was believed
to be endemic in Basutoland. Negative reactions, however,
were found in one blood sample sent from Leribe, and in
another sent from lMohaleshock. The writer has frequently

seéen negro servants, who had served their time, trekking

back/
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back with herds of goats from Philippolis to Basutoland.
Thes, if the disease were not already endemic in Basuto-

1and,it would hardly fail to he introduced there.

CONCLUSIONS: -

(1) That Undulant 6? Malta Fever is endemic, and
| widely diltributedlin SBouth Africa.

(2) That its clinical manifestations do not differ
materially from those exhibited by the disease in Malta.

(3) That the infecting organism is the asame,
namely, the lMicrococcus Melitensis.

(4) That the mode of tranemission is the same as in
Malta.

(5) That it is not necessary to assume that the
disease has been introduced into South Africa in recent

times.

2 Y ek,
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10.
11.
12.
13.
14.

16.
i7.
18.
19.

21.

22.
23.

25.
26.
27.

Cape Colony.

. Laingsburg

Prince Albert
Clanwilliam
Sutherland
Beaufort West

. Pearston

Williston
Murraysburg
Carnarvon
Richmond.
Hanover

De Aar
Petrusville
Fraserburg

. Hopetown

Prieska
Kenhardt
Uppington
Griquatown
Kimberley
Barkly Vest

Taungs
HMafeking

. Douglas

Steytlerville
Somerset East
Bedford

KEY _to MAP.
Orange River
Colony.
1. Bethulie
2. Rouxville
3. Bptingfonteiln
4. Philippolis
5. Luckhoff
6. Koffyfontein
7. Fauresmith
8. Jagersfontein
9. Reddersburg
10. Wepener
11. Bloemfontein
12. Winburg
13. Senekal
14. PFicksburg
15. Ventersburg
16. Vredefort
17. Frankfort
18. Vrede
19. Heilbron
20. Boshof
Basutoland.
1. Xehaleshoek
2. Maseru
3. Leribe

Transvaal.

Ventersdorp
Heldelberg

. Waterval

Post Retief
Johannesburg
Boksburg

. Nigel -

Pretoria
Barberton
Nylstroom
Pietersburg
Zoutpan
Belfast

Natal.

. Impendhle

Umzinto

Howick Falls
Pdetermaritzburg
Durban

Krantzkop

‘Bgchugnaland.

Gaberones.
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. 30UTH AFRICAK GOATS.

EXTRACTSFROM A HISTORY AND ETHNOGRAPHY OF SOUTH AFRICA BY
' GEORGE Mc CALL THEAL, LITT.D., LLD.

1505 to 1700, Vol, 1. Page 154

(Domestic anlmale of the Bantu)

_ 4 The other domestic animals were 5oate dogs, and barnyard
’ poultry everywhere and in the north sheep of the 1arge§talled
hair-govered breed. '
Since 1795
Vol. II. Pages 4I-42
‘¢In 1835 Ceptain Robb tried to introduce Angora goats from New

South Wales. Some died on the passage, but he succeeded in landing
jtwo males and one female, which were purchased by Mr. Frederlck Korsten,
;?of Cradock's Place near Port Elizabeth, for £I50. In 1830 Mr. Korsten

| ;cb on d to farm wlth woolled sheep, and he’ now resolved to make an
b AT b e R iesertiin which wee Hdbt profitable.

Thas was the origin of the production of mohair in South Africa, though
many years elapsed before that article attained a noticeable place in
the list of exporte.."in 1836 Captain Robb. introduced four more
Angora, Goats“andenearly three hundred finevwoolledreheep. In that
year the Cape of Good Hope Agricultural Sbciety presented to him a
handsome cup as a testimonial of the services he had rendered to
flockmasters. There is & plaiﬂ tablet in his memory on a wall of the
0ld Scotch church in Cape Town, and his name deserves a place among

those of the ﬁm?#f??ﬁ@ﬁ?ﬁrhﬁ;RQQQQPMP?QQPté,ph?gPrpgperity'°f South

At Almost the same time an effort to introduce Angora goats of
the purest breed was made by a retired military officer. Lieutenant-
Colonel Henderson, a'gentlemah who was well acquainted with Asiatic
Turkey, had come to reside at the Cape, and was impressed with the
view that the Country was emlnently adapted for the production of
'mohalr, the 81lk-llke fleece of the Angora &oat. Accordingly he |
procured through Agents, though with considerable difficulty and at



2
great expense, a flock of thirty-nine of the valuable animals, which
were sent through Constantinople to Egypt. From Egypt they were
taken through Persia to Bombay, and from that Port shipped to the Cape,
Twenty-seven of them died on the passage. In 1838 one she-goat, eleven
of the original males, and one male born on the.way arrived, but to the
great disappointment of their owner, the whole of the original males,
though apparently perfect, had by some means been made useless for
breeding purposes. The she-goat too never bred after arrival, The
male born on the passage, however, was purchased by Mr. Hendrik Vos, and
by crossing with selected‘ordinary goats, and then with their offspring,
in course of time a flock with fairly good fleeces was obtained.

A beginning having been made, some merchants in Port Elizabeth took
the matter in hand, and managed to procure pure-bred goats occasionally,
until the industry was thoroughly established and South Africa became,
what it is to-day, the first mohair producing country in the world.

The Angora goat, being a highly-bred animal, is far from hardy, and

requires greatvcare. It is not adapted to all parts of the country,

: ”“?rg@gga&l&uudazugebdmmanagamént;~and brings in

R k% ]
fair returns.

Vol. V. Pages 12-13,

- ¢ An account of the introduction of Angora goats into the Colony
has already been given, but as it was at this time that the production
of mohair first became a really importatt industry, some further refer-
ence to the subject seems requisite., Various farmers acquired some
of the progeny of the he-goat belonging to Mr. lendrik Vos and of those
belonging to Mr. Korsten, and by several of them much care was bestowed
upon the animals. Still the strain of the commom goat was so strong

IO R

it was sold for eight pence a pound or 1/5% a kilogramme, in FEngland,

where it attracted considerable attention, Manufacturers there gave
assurances of a much higher price for a better article, but for twenty
years it was found impossible to procure thoroughbred goats to breed
from. ‘When however sea voyages were much reduced in length by the

use of steamships, there was a better chance of success, as the loss by

death on the way to the Cape would be greatly diminished. Mr. Julius
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| .Mosenthal a merchant in Port Ellzabeth then resolved to attempt i
again to 1ntroduce some pure stock.
_ For ‘this purpose. dr Adolph Mosenthal proceeded to Asia Minor,
. 5where with the asslsbance of Lord Stratford de- Redclyffe he succeededv

in obtalnlng a nuMber of the purest and best of the animals requlred

These were Bhlpped at a oort in the Black Sea, and sent by way of the
Med iterranean to England, where they were ‘kept some time to recover}'

_N“strength They were then forwarded to the Colony, where thirty of them

: d’iarrlved 1n the summer of 1866, The choicest of these anlmals were .

sold to. dlfferent farmers at a price of from £80 to £90 each, and after
ia few seasons the number so increased that the production of mohair
'of superior quality bscame one of the establlshed industries of the
- Colony. At a later date other merchants followed the example of Mr.
vMoaenthal notably Messrs Blalne & Co.. of Port Lllzabeth and

, 1ntroduced pure bred anlmals from Asla Mlnor whlch wera shlpped at

} Conatant1n0ple. 80 that the stock was prevented from deterlorating.




