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DEFINITION.
lalta or Mediterranean Fever ie an invasion

f the system by the Micrococcus Mslitensie of

Eruce of the nature of a sapticasmia. producing a

L]

i

remittant fevar of long duration and tending to

ylapee, profuse sweats, and local affections

¥ - - 1 Aaf P s PP
especially of th2 joinve and narvas.
T o - L
HicsvadlwAl AL o
% : . r
LY purpose nersa 18 maraly to Fiva a wvery

hort account of the davslopment of the work of

.- o | s '] o= LT o 2 m
1istorys nomenclature and bibllography of this
i g prior to thna year 1837 gnould reafar to
rn
1ny or R T N L
Haghes' eXxhaustlve account.
- . . 3 1 » + 1
Tne fHiatory of Malta Fever is practically
| & -
tha hietory of its atudy in the Maditerranean and
a9 a 9 -] & &
ore especially in - Malta. It is but natural the
the l1tees should abject to this unenviable
notoriety and espacially to the hname "lialtia Fevar"
\
1 — - = s
and tnara hae bzen a good daal of consternation at
¥ e ey T  — . & R PR 5
the facta that have been brought to light by the

ragent rasagrchas, Eut it 18 extragordinary tnat

what Hughes says of "wall sducated

i :j

ey i s T

-
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ineanitaticn - "sewer ges and faecal emanatione”,

1t 18 interesting to note that the turming up of
contaminated Boil: viz. in laying down drains and

building new housee or barracks, has often bas

assoclated witn an this

those livin
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\ GEOCGRAPHICAL DISTRIEBUTION.

I L]

Though it ie undoubtedly a fact

Favar ls specinlly prevalent around

Mediterranean, still these area by no

limite; and within recent years undoubted proof

has been given of its existence all
world. The following la a 1list of

it 18 gaid to be endenia.

Buropea. falta and GoZo, Cypruse, Cr

] 3 &= 3 & .
glea and Sardinla, Bale

: PO T EEST X
Spain - Gibraltar ("Rosk fever").

Italy - Rome, Naples and &

Africa. North Africa - Aden. AleXa
E‘::!“.- f'_'h..ﬂl- B .1.L-|'-;“-|l E‘! L5 }‘:l
fuegz, Tunis, Algiers.
South Africa - Cape Colony
River Colony. Phillipolis,

ABim. Palesatine .- Jerusaleam.

China - Hong Kong, Shanghal.

Indim - Funjeub atc.
America. Missiselppl Valley.
South America - Venezuela.

West Indiea - Cuba, Porto

Canary Islands.

that kalta
and in the

‘means its

round the

Places in which

+ 7 i Yy
l:’:l-lel 5+$1;_|-'-

oy
—

ol benntia toim

Lalsbad -1
ihan ke p ~
i e
&, Cairo, .

Tranevaal.
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A cass has also bean reported in England at

Dover in a gunnsr who had never been abroad.

R
NOMENCLATURE. : .

2 1

"raditerranean Faver” is the officlial nomen-
olature {(nomsnclaturs of Dissmses)} but
and on account of its assoeciation with lMalta it

is usually called "Malta Fever", and this latter

el

term I shall uss, as a rule, throughout thil

hesls. recently Prof. Trambustl of Messina has

- (L]
, : o ma MMimdnlant Tarwrar
For Ssuch = purnpssg Lhe nand Lndulant Xever
Y i L= T % . P o s T &
sugrgested by Hughes would B more convenliant. il
0 - e * 3 ¥ R Y A
3 W T N TEE L -T.T oN- ] & ¥ m 15 = i
18 nNot QY purooes o I 2gzll the old terms used
P = 51 - ey v o = § ¥ my, P 3L 1'|H
but would merzly remind one of the popular
- - = firg stz Dogypspi
Gibraltar name - ASCHE Faver .
L Wi T T a M T
LEhaa LA 'aas g il i g e d k¥ i b B
— e L i
SRl - . shela-tsEE:] a1t TEYTET WAR
iNe spsclille Orrganiénm Ol kalta revel
=Y
- ¥ q w T A Ty e . { 1 E L R
1At deBsrio oy DI 1c8 1n 43{3- &

Morphology:- It ie a minute gpherical coccus
varying in size from 0.34 in stained to 0-4 u
in frash specimene. It may be slightly oval and
gome have described a "baclllary™ form which

involutisn




8
cocel; which are in a stage of fission. It 1s
readily emulsified in salt aelutionland rella off
the needle into the solution in ciaudg. In hanging
drop preparations the cocci ars arraﬁged Bingly

or in pairs, sometimes in chaine of three or Pour.
In broth cultures chains of eight to ten are some-

times peen. In a hanging drop blood serum culti-

vation I have watched ths gradual development of a

chain of thirty to forty individusls. Thars im
ne capsule, and spore formation has not been

chearved. There is no trusa motility but Vary

vigorous Erownlan movement 1s present in han

e
langing

A
L&

ig:~ The micrococcus does not retain estain
» but 18 sabily stainesd by ardinary

¥e8. The best ataine grs Carbol

d
Fuchaism and Thionin Elue,
Culture:- The optimum growth 18 obtained mera-

=
bically at a temperature of - e 1

2 (Eyre's secale).
It ie able to grow anaerobically but wvery alowly
and the limits gp temperature at which growth




|

g

place are according to Eyre, - 7°6 and + 15. As

a rule growth of the micrococcus i@ very slow.

i

A primary culturs from pathological material is” .

‘I

not visible to the naked aye befors the third or
Pourth day. If the material planted is grossly
infected, a growth may be just visible after 24 to
%6 hours. Subeulturss will yield a good growin In
24 houra.

gultural Charactarietica.

Agar Platas. The size of the individual

colonies dependson the number present "in the plate.

If the plate is very crowded the 'colonies ramain

very small, except thosz growing just at the edge,

a digmeter of 2, 4 or 5 m.m. A8 a description of
\
s colony I can not do better‘than gquote Eyre in a

individual golonies are round,.

Ly |
L
L&)
L]
i
=%
o
£
=}
9:}
=

ghape; eurface colonles, convex

]
L
[
]
'
¥
=
-
ik
H
e
=

nes
to pulvinate, occasionally umbonate; deep colonies
biconvex, edge entire structure finely and regu-

larly granular, surface smooth. In the centra of

rtion of sharply defined

1]
P
=)
0
]
o
[
[i-]
i
Cu
m
,1
S
L]
"3
g |
L_I

oval shape better seen in the deep than in the
gurface coloniss. No lines grooves or other

gtructural markings can be sesn, although in old

of reaction of the media between which growth takes




|
!

11

coloniea the gentral portion may become more

coaﬁaaly granular or eaven grumose. Colonies
when young are translucent. After about four

days' growth they become opague, wﬁitiah with "a_

L]

elight opaleecance by reflected light and pale

yallow to pale amber by transmitted light. With

age the colour passes from rich ambér to light
brown or even dirty selate browm".

Agar Stab - a diffuse growth.

Nutrose Agar - sams as peptone agar but growth ie
mors luxuriant, and may appear in 16 hours. Ac-
cording te Eyra, the optimum maedium 18 addone
prepared from OX-SeIum.

Nutross-litmue-agar 1s a convenient medium for
purposes of isolation. The litmus is unchanged.

Hutrassuglu:nae—l1tmuniaﬂar{l}iﬂ of conaldarable

uee in isolating M.Melitensis from material (e.g.

urine) contalining many ;Egd producing coccl.

%
M.Melitensis does not ferment glucose, and its
appearance remains the same aﬁ_detatled above.
This wae the medium by meane of which the micro-
eoccus was first isolated from urine. It was

purious to note the affect of an axcees of acid

producing organisme on the growth of M.Melitensls

If the plate wae entiraly overgrown wlth acid

(1) Horrocks. Heports M.F. Commiesion I. 5.




'Litmus milk - no clotting - produstion of alkali..

iz
organiems M. Melitensie was not recoverad: but if .
a few large colonies of alkall producing coloniss
ware Llab present and were vigorous, enough to
neutralise the exceee of acid in their immediate
neighbournood. thus preserving a zons of neutral
medium round sabout them, tiny coloniess of M.Neli-
tensis might be found in this zone, nestling
againat and protectsd by their more hﬁrdf and
vigorous companions. The colonies in these cir-

cumstancesa were very translucent, developed no

£n

colour and remained very small (0-2

m
B

=)

i
Gelatine stab and slops. (2290.) Growth vary
Blow. No liquifaction.
Broth. Diffuse growth. No surface pallicle.
In five to ssven daye § deposit formed and
scme- ¢clearing of the broth.

Glucose-paptone (1 per cent) growth, no acid, no Zas

Lagtose-peptone ik L Ly .
Eaccharose-paptons . \\\ i " .
Etarch-paptone i " - "

Feptone and Salt - Indol noet formed
Proskauer's and Copaldi's No. 1. No growth.
5 z No. 2. Growth, No changt.
Neutral red - unchanged after 48 hours at 37°0.
After & daye. a yellow colour appearsd at

Burface.
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13

Potato - Molet tranaparsent film gives a capiuun.

marked.

growth when ecraped: formation of chains

(1)

Yellowish coloured growth after

making surface of potato alkaline by the mddi-

tion of sodium carbonate.

unchanged.

-

-MecConkey's Bile Salt broth - growth - reaction

Nitrate broth - growth - no reduction of nitrates.

Irramular Cultural appearancas.

In téolating the organiesm from urine one some-

timee came acroBs coloniee which instead of beling

smooth on the surface.,

presented a wrinkled

appearance, dus to a nodular development.

Thise

¥ b= due to the colony having developed from a

clump of coecl which had been agglutinated in the

: ; ? 4 : { —
irine as the urine contains agglutinine.[fy =

-
B

b1

Colonles grown from patlents' blood which has

been smeared'on plates usually presant a radlated

‘-\

appearance dues to the growing colony having to
5,

push away the surround

ing layer of blood.

The

growth naturally takes the line of least reals-

tance and throws out rounded projectione.

The

fissuree and depressione between these projections

give a rediated appearance. (Fy.A.)
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tat

Reslstance.

Dry Heat at 30° - gs©
Moist Heat at 57.5%97.

1

It rasista D

hed by various worker

qF
s

T,

Malitenais 18 fairly rasistant,

it

The

5
[

]
andiklll in 10

]
o

8icat

ion on woollen fabricse for

from 3 weeks to 3 monthe
sunlight at 130°F (54.4%2) kille in one hour.
By Antiseptice it f{s killed readily.

| 1 in 100 Phenol and 1 in 2000 Hydrog. Perchlor.
kill ‘in 10 minutes. Clayton Gas (5.0. 1.2%)
requires 43 hours and -7 per cent liguld Sulphur
Dioxidae 5 h:uraflr
Hydrochloric azid has a decided lethal action in

H. Meliteneis le slowly killed, but when added

S ] T | - . .\" ¥
in milk will live for a long time. In an
experimsnt I easily recoverad it after five daya,

tality
Thz vitality of the Micrococcus is consider-
end the following facte have been as-

B

Logcal Governmant Boar
"EZxperiments on Sulphur Dioxide ...."
Mo. 232, Hay 7. 1808,
rocks, Shaw, Eassstt i

minutes.
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la
atypical in that they refusad to emilaify. These

atypical cultures were prsserved and thres montha

later were subculturad. when a very scanty growth

ococcus in all respects typical was

@ j ne eame time the culturss from the

& o

original milk (now 7 to & months olad) regainsd

character. At no time
contaminations 2] I mllk or the

culturse.
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Inogulatisn -and Virulence. .

In Man there have been guite a number of
aczidsntal laboratory inocculations {and two
voluntary) and with axceedingly'amnll doaas, Thﬁ
result has invariably been a typleal attack of
Halta Fever after an incubation pericd varying
from five to sixteen days, Inoculation is
followsd by the appearance in the blood s=rum of
substances which clump the Micrococcus when added

to the diluted serum in =muleion.

The agglutinine so formed are absalutely

Fever ieo greatly facilitated. The méthad of
applying the agglutination teet and its value
a8 g diagnostic is fully discusssd in the clinical

Part'under "Liagnosie". An interesting fact ia

fouita

that thees agglutinine appear in the secretions

and excretions of thosa suffering from Halta

Fever, wviz. urins, milk, tears. .Dr. Zammit of
Halta informed me he was able to demonetrate the
agglutinine in th2 teare of an infant who was
crying and kickling and from whom he had not been'
able to extract sufficient blood.

In Animals: subcutanecus incculation produces
very slight clinical symptoms. Even monkeys

who are the most susceptible, may not show the

Blightest indispoeition unless the dose has besen




20
exceptionally Ihrga or of a virulant strain.

+. The following chart {llustrates the effact

of thie eubcutanesous inoculetion of one agar

elope on a monkey (Macacus Rhecus )
:."'.ﬂ.I'n.. J,p

f I y -
e = | aalt Ra w
e A0 ] i oA Iff"' L | !.lh_l.'l._l_\.l LR -'l--_,'-
a1 — . J&}#ﬁ4xﬂu +141~-;JHL.-L.-.-u iy
“ i - v 4 B osa
-~ 4 -
;g L ———— —_——— el
-\-L..'.'J
_—..:L-,.._ ot = i -
% (1) & § : |
The temperature ‘Begine to rise on the |
Ird or 4th day and reaches its maximum from the |
6th to the 10th day after inoculation. The
1
. [
agglutination appears about ths Sth day (vide

¥ 5 ¥ = R
agglutination curve iln tha chart }. It will be
noticed that there id an attemot at a relapee

T fmom TAE 1 AV & & . 1 z
2 e L p i ne 4 1 day. 1118 18 .10 usual i
" | 5 @ = A P md s g s | o A -
anlmals, but is a mar leaxure of the dissase
\

enlargement of the spleen, which was dark and

1

nd enlargement of the axillary and

Pha

-
-




.

1355

glan

. L
L

2,

e

fuei

rats

T T —— T T e g e g . 2

.
nde,

incculation, but the temper

smoral end axillary glande (in pro-

anl.

Horses, goate, dogs. rabbits, guinea pigse énd

raraly

show eymptome after subcutanecus

#

ature rises and the

| serum reactiocn appearas. =28 following charte
Chart 2.
" Fe o et ) 2
| .Iu-‘r-llr e |
e g |
™ b i
PRES e A e 1
o] A o ]
._:IL'mu-u-.' 'ﬂ;p "‘ul A s I
i Sow i - el et b S |
*E i e b W " R |
i By - =
| a : - + ‘
N
| R Jrraataldic
| 3. [l J:‘c.q-:.
hart £ represents the temperature curve and I
| LAl - im ! + 9 '
| i LT Aagglutination curve as the result of inoculating
| & small black thort-haired terrier with, on the
l firat salopes of. a virulent hunan
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] but it is indicated.
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L | =TT ] artam amnanrs -~ oy i wpa
| Poat § = | pearances noted wered:- great redness
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| "and’ injection behind the ripht shoulder (gite of
s -~ % = - 1 1 EY . |
inocculation), marked enlargement of rignt axillary
. |
lynchatiec gland, enlarged spleen B} t
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It ie exceedingly important to examins the lymphati
1 |
.glandei‘]in caees where the infection hae taken |
- |

Place some time previously, as thess organs are '

aher i

S RS

the last for the M. Melitensis to laave and many

times were the only organs which contained the

s
-

WIEATL .

I'ne virulence for animale mav hbe rmach in- |
of |

creaeed by the intravenous, or intraperitonen]

injection, and especially by the intracerebral

o e ' g fu
noculation of the organism, and by the rapid
" mray g - -~ 4 5 - &
paseage lrom guinea plg to guinea pig through a
A
o f oo s - i | - § ¥ - 4 v
serieeé intracerebral inoculation may so increass
- -
the virulence ae to cause the death of a ruines

£ - ¥ 5 5 & 5 & = = ¥ <
Pig 1n Uive days or-less with a dose of -25 milli-
(=)
- s | - L ,
grame ol culture.
|
T & B R - "
Lt 718 Jound that In these acute infections [

- . A 1 i - -
¢l anlimals the organism le edersted in the uriwe
| 5 o 3 o TR AT |
&nd by way of the alimentary tract in the -
i | i 3 - 3 % &
nal mucus anc fazces, and aleo that a very acute

centimetre. Thie was found to be of great use

biting flies (etomoxys). These blting insects
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-TENQE OF THE MICROCQJCCUS IN NATURE.

|
i
‘ Saprophytic Existence.
1

[

L
o |
m
"
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ring to the remarks on "Vitality"

tance” the existance in nature apart_fr:t-

;"E"“ﬂkﬁ;gﬂ%;

W

_—

‘ a living host may be surmised, but on only ons :

| on the top of a cupboard in our laboratory in
Malta (by Eyre). All attampte to isolate it from

dust, earth, séwage, air, water, (fresh and salt)

173 =4 # v % 291 ! M
ete. collected from likely placas have basn un-
el i =
Bl Z R o e

g Ecssidaes man the following bacome naturally
S -
Infected -in endemic areas, Horses, mules, goatse,

i ey AT g o% - . e '] o et 5 e L’
ae "Clinlcal Study”. 12 pointe to bes emphazissd
\

& ™ oo i T 4 ’
here agra:- The axistanece in large numbsres and ths
et o £ . 1 M = 3 3 3 |
pareistanza of the arganism in the blocd: ita

glimination in the urine; faeces; and milk, and

the occurrence of ambulatory casas; which act as

carrisre” of infection by a parsistant Eactariurila.
lgrococcus has nevar bean lsolated from the

awaat or the ealive, though I have isolated it in

mbere from the salivary glanda

I

T e 1 ' | 1 i
It #ill be as well to taks this opportunity

i
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of eaying somsthing about the Bacteriology of the
Blood in view of what is to be said ;buut trans-
misslon by means of moeguitosa.
That the micrococcus exists in the blood of
thoss suffering from Malta Fever was first demon-
strated by Shaw and Gllmour at the Naval Hosnital
Malta in 1903-4, and was subeegquantly f{reguently
obsarved by many of us.
Teachnigue.

carrisd out

in sterile

madlan basilic vein; ths blood whan drewn may b

oy

& 8 | 4+ i * F & | - 4%
action planted diract on to agar plates. In the
Fs - a - & I o == £y

garliaest stazes of the diseasss and when the

tenperature is vary high suc!

¥
5]
m
et
=
o
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F
&

as sterilising the ear or finger, prickinz, plickin

blood on a asterils p

and passing tha loop over an acsar plate or putting
it 1nto broth is safficisnt.

For enumaration of numbers present., Known
g2 of blood may be spread over agzar plates,
and the resulting colonles counted. But the best

i

bload in
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méans of a graduated pipstts. Tubes contalning
from 1 to 000001 cc. blood are thus obtained an
aré incubated for 3 to 4 days to enric
then lnoculated from each tube and it is noted ;
what is the smallest quantity of blood from which
a growth is obtainsd.
The organiem exists in ths blood from the

earlisst stage of the diseases (having besn obtainea

on the Znd day) to a very lats period (8.5, Z00th

't ik
rding to the course of thas diseasa,

Its presence in large quantities bears a

i}
b |
'
{1

diurnal veriation corrseponding to the evaning
riss of temperatura. But it may still be found

._T‘.... i Ladf
in conegidarable guantities aLanE convalescenca

3
]
t
ot
o+
=)
(1
o+
1
o
0
)
s
ke
br |

e 1 practisally normal.

Goats:- That goats become naturally infected was
[l al2)
Firet demonetratsd by Zammit'~” 'and ‘Horrocka'<!

A

work found that fivs of theq gave an agrluting

st fom
L LOan

3. Platea arg
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owing to the hostility of their owners, and what I

had alr2ady obtained requirsd the exercisa of

much tact and patience. Fortunately we found that

w2 could dispense with the blood and rely on the.

i = # m T B = ] o y P
found in the milk when presant im the blood

- s N t ey & o Y e - ¥ - b = * e 1 4 > 4 -
BETum 1T was always prasent when M. Helitensias was

- - B oy - e - - PR P . ol — L] ] =% -
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Tnersfara, s fer, the nllk reaction was a better
1
|
indipattan * +ha mrac = B Al SimEm i Aeama o
1NEICALLO Ll P28 122 4 L 11 S0 8 5 *
furtner, it wae found that dagres of serum
agzluiination was reelly no indicstion of the

aXeration in the

L& = : -
- A -y - - r Talala i -1 = - T At 3 AN
large number ¥»f coccl while the laod reastion
nly PEs Yisk 4 A% 1 in ') " b Ty 2
only reached a lution of 10, and an the
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gpring of 1906 the hostility of the milkmen bacame

more pronounced, and they refused even samplea of

milk. Thie resulted in a prosecution by the

Sanitary Authoritles, end on the conviction of the

-

18

i | woffenders, the milkmen in a body went on etrike in
the latter end of May. The Btrike lmsted for 10
days, and during thet time Valletta was deprivad

of ite fresh milk supply. This tarn=4 out to be

PR =
o d e - wr bl - p u -
Eritisihi Naval and Military population. Ae ths
1 - e o T - + ol v o - & &
ollknen nad broien thelr contracts with the Bar-
o . > T & | & By e ey A ¢ %
ragLs and Hospitals, 18 Autnoritiss hed to obtain
3
Stal sl o] - 5 pa i mit W n b 4 1
conaensad o Tinned milx, and were readily per-
L - o
Tl 3 + ~ b | 4 + 9 + - & 3 -
| suadac Dy thail* médical répressntatives to continue

. . = Ny e 4 . T -
and not to renew tha frash milk econtracts aftar ¢ |
- - s - » £ " &
BLI'lKS Was gver. How atriding the rasult was In
* 1o = T T T | - -l # ™ & . - o 5
th2 lmproved hesalth of the troops will be Ffully
T - - - e + = P - - : - 1 1 - 44 F =%
denonstratad later, and up to thie day ithe Eritish
|
5 e - - M " - - - - -] - 3
. Naval and Military Garrison of Kalta has depended
3 o . e 7 1
on 1te supply of pressrved oilik.
m 14 - e
e pppearance of the infescted goats sugcsets

food and lazy, and latar on when the milk wae
drying up, perhaps a short cough, lose of Flesh

and a thinning of the coat might be apparant.

But indsead {t wae of
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was otherwies healthy. a8 suppurative m=etiti

Be allasmnid ™ . 2 "‘.ﬁ"" frnt” pollncrcd by
L) & |
appaarance correcponds tosa rapid fall in the |

agglutination value of the blood serum. During the
last four months the organlem was not recovered

from the milk but a steady

™
s

ge in agzlutination
L
le noted, and on Yay lath 1306, eleven months aftar

the first observation, the goat wee killed and a

caraful post mortem examination made. - . Melitan-
6ia was racovered only from the mesenteric glands
and then only to the extent of thrse
on2 plata. Nothing was found in the splasn, agaln
Bs to

e Drolonged rasidsnce of the orgenism in the
rlande.
1

The sxcretion of ¥. Melitensals in milk of

[

goats isg uncartain and irremular. It is urcertain
in ita ag irregular
in emount.

The method of isslating it from the nilk ia
very &imple, as goats' milk passed direct into
gteriles bottles contains very few saprophytae, and
indead one cgould prastically depsnd on ing

ull &

entimetr
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Fhoto. -

Milk Qulture

10 cc. of goat's milk centrifugalised and three -
dropa of the deposit spread on a glucose-
nutrose=-1litmue-agar plate.

Incubated 4 days at 379C.

Photo by Staff Sergt. Rossiter R.A.M.C.

Note:=- The purity of the sultura.
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process and a gush of cocel. The organiem may

accumulate again and again and &0 cause a prolonged

stimulation of the gland, possibly accounting for
tﬁu wall-known fact that the Maltesee goat ie :
second to none in ite milk production, and the
lenigth of time during which it remains in milk.
After. such a flushing the organism may disappear
altogether (eee table 2, Goat 112, Junes 2lst

to 30th), and this may be due to the presence of
sufficlent antibodies in the system to mesist the

flushing process by killing ocut any residus left.

A reference to Chart 4 (p. 34) will bear out

"thie . suggestion; heres thers is evidencs of a

large production of antibodies coinciding with
the final disappearance of M. Melitensis from tha
milk. N

The excretion in the m?ﬂk appears ﬂf}arylng
time after infectlion. The earlieset I have seen
it 18 8lx to seven weeks after, but probably it
dos® not usually make ite appearance for from
thres to elght monthe. The following caps is
intereating:- A goat belonging to the Commission
was Infected in September 19804, and at no time up
to January 1906 was M. Melitensole observed in ite

milk; it wae then "dry" and wae thersfore im=-

pregnated. In Jualy 1908 two kide wara dropped

wmm!lhww:wm e e e
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and three days after M. Meliteneis appeared in the
milk and remained consistently present ti11°
Septembar 24th when it wase ﬂlaught;rad. In this
cass the organiem wae not recovered from the spleens,
kidneye, or lymphatic glande.

I would now enphaziae the pointe which to my
mind appear to have an important bearing on the

epidemiology of the disesse in man.

The mammary gland is the last organ to bacome
infected, and provides an ideal culture medium for !
the growth of the organism, which may remain in ;
the glandular substance for an indefinite and
prolonged period.

The presence of the organism probably stimu-
lates the gland both in respect of the guantity and
duration of its Becration.

Renewad metivity of the gland after parturi-
tion may be accompanied by % renewad reproductive
activity on the part of tha Brganiam.

The organism may.ba gliminated by a process
of flushing assisted by an Increase in the syetem
of epacifie antibodies.

In order to get a good supply of milk in the.
summer the majority of the goats are impragnated

about November. The great rlss in the incidence |

of the diessase in man during the montha of May ,
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June, July to ite climax in August may thus to

some axtent be explalned.

MILX PRODUCTS.

At this polnt 1t is neaeéaary to say soma-=
thing about the presence of the microorganiem in
milk producte. As praat1Cﬂ11y no native butter
is consumed in the leland it is not necessary to
coneider butter. The chief products used are
cheeee and ice-creams.

Cheees:- This is made by adding acld or rennet
to the milk and the whey dralned away through
open basket-work moulds in which the curd sats,
The cheese ls ready for consumption next day. The
organism can be readily isolated from cheese
made from infected milk up to 48 hours, in epite
of the nigh aeidity, which may b2 as high as

+ 80 or + 90. (e=e also "uflq&” in "Qlinical
study™). Aftar 48 houre the multiplication of
lactic acid and other bacteria outstrips the

M. Melltensis and renders ite recovery almost
impoesible. In the process of making the cheese
the organiems get caught in the curd - the whey
containe very few organiems - and eo are rasHy
concentrated in the cheese. In the same way the
cream of the milk containe more organiesms than

the skimmed portion.

T SR T
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Ice oreams:- Tﬁﬂae area greatly in demand in the
hot weathar and are sold at little stalls at most
of the strest corners as well as at all the cafés.
They are prepared in téo ways. (a) by freezing a’
flavoured custard of milk and egge. previously
heated to 80° or 90°C. and (b) by freezing fla-
voured milk to whlch may be added cream. The
former is more axpenaive and on that account
probably lees in vogue. Heating to 80° or QDDC.
would of courss kill ths microorganism - as was
found to be the case.

In the second variety the

micrococcusa is easlly recovered from the melted

|
|

mixture in casee where infected mllk has been m:s::ui.I




Goate can be experimentally infected by

How do goate become infscted?

43

(eubcutaneously sto. ), by rubbing infected milk

into cutanescue abrasions, by eslmple contact with

infected cnes, and by feeding with infected milk

or food mixed with infected dust {urine). a1l

attemptsa to transmit infeaction by means of mos-

quitces and biting flies (e.g. stomoxys, which

abound in all goat stalls) have fallsd.

It seemed to us that the most likely wasa

Sutansous

Infection by means of the goat-herd's

hande. He uses a 1ittile milk from one goat to

lubricate

his hands before milking several other

goatse. If he should use an infected milk in the

first inetance. he passes it to the next udder

and by the process of milking rubse it into any

gcratches or abrasione that may be present, Slight

injuries and the bites of tneecta are common on

the udders,

The stomoxye for instance feeds

voraciously, and when it falle off or is pulled

off a 1ittle bead of bland comes welling up. The

udders ars
2n acocount
ia quite =

proceading

epecially liable to injury and abrasions
of their size and unwialdy nature, It
common eilght to see a goat laboriocusly

along the road an inech thick in dust ,

and having to 1ift each hina leg in euccession

over 1ts greatly enlarged udder, which may be

inoculation
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only two or three inches from the ground.
Infection by the mouth would appesar to be not
quite 80 important, but when we considear ihat
thousands of goats roam the streets of Valletta '
and pick up all the garbage they can find - a
plece of brown paper ies evidasntly considered a
graat delicacy quite irrespective of what it may
contain -; and that the kaltese as a whole ares
anything but sanitary in their habits, ohe is
forged to supposs that a certain amount of
infection may be contracted in this way. There 1s
no doubt that contact with infected goats ie an

important way and that the intervention of biting

lnsecte or of the goat-herd's hande is unneceesary.

That goats become infected in other places

besides Malta and are tha cause of the dissass

(1) (2),

in man has besn proved in Glibraltar s India

T
Egypt and Orange Free Gﬂlanyivj.

The other animals thatxébcoma infected can

be dismissed in a few words.

L7]]

heap: Thasa are rather important in Halta as

they are used largely by ths country people for

"

heir milk. A very great proportion of those i

(1) Horrocks. Reports M.F. Commiseion V.page 54.
L Journal R.A.M.C. 15%07. i. page 428.
(£) La=zb and Pai. Sclentifiec Memoire. Government
af India. 22. 190&.
(3) Strachan. South African Medical Record.
Daz. 1l0th, 1P0A.
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Goats returning from Valletta after the morning
milking for their midday siesta.

¥

Hethod of mllking.
area driven through the strests and

customars’

dooratapa,
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| Strada Stretta, Va 2tia - A favourlite rendezvous ;

for goats. By midday thie strest bacomes very
filthy.

Note ths enlarged uddsrs X
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sxamined were found to be infected and to excrete
the organism in thelr milk.

Qgowe, Thars are vary few in Malta and they have
to be atall fed practically all the year round.
Thirty three!l) wers sxamined and ten gave an
agglutination reaction. Two were found to be ex-
ereting M. Meliteneis In thelr milk.

EKules and Horsas: have been found to give the
agglutination reactlon in many 1ﬂutancaa{r]but
confirmation by isolation of the specific organism
has not been obtained. In the beginning of 1208

I received information tnat nine mules had been
imported to Malta from Sicily by the Army Service

gorpe. These I examined and found that none

‘paacted to M. Melitensis ebove a dilution of 1-10.

Six montha later I re-examined them and found that
two gave the reaction in 1-80, two in 1-20, and
the remainder as before. In that period they

3
ghowad no eymptoms of Ll:ncﬁp.

3
EQEH{ ]. In 1905 I examlned 114 stray doge found
in Valletta and ite suburbe for the serum reactlon

to M. Meliteneis. Six gave an incomplete reaction

in 1-10 dilutions, sBlix complete in 1-10 and thres

{1) Shaw. Heports M.F.C. IV. page Z23.
(2) Hennedy. Reports M.F.C. IV. pages 86-01,
and Heports M.P.0. VI, pages 102-107.

(3) Kennedy. Reporte X,%.C. IV. page 85.
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complete in 1-20. OF thess 15 doge 14 weare
examined post mortem and M. Melitenels was re-
govered from one only - whose blood had reacted in

1-30. The organism was obtalned from the mesen-"

terioc glands only. The total number of dogs in
Kalta and Gozo le at lepct 40,000, and in 1204
alone I410 stray doge were seized and destroyed by
the police. Thera is every Treeson 1o BUpposé that
the organiem is eliminated by dogs in the same
way as by other animals, and theses facte speak

for themeelves in proving another probable source
of infection.

Cate. OfF Z2 cats eXamined, © gavée the serum
remction in 1-30 dilutions end from one of thess

latter the orgenlem was recovered in very small

‘gquantity from the mesenteric and ly=phatlic glands

¢ﬂ1¥{lJ- (Compare doge. )

Rata, About 150 rats were examined and though a

=

few gave incomplete reactione no recovery of the

oreganisu Yoo fede puee worten. It wae found on

inoculating rats that the appearance of the
gerur reaction was unceértain and in fact usually
not n:ineu".l'l'z1:|[:u!:u:‘.,,I'rz"I

)
P

ting Ineecte.

Koeguitoes. That mosquitoes may become infected

« . C. Y. page 39.

pags lUOZ.




with the organism in natural ecircumstances waB

proved by Herrocksa and nyzelfrljln 1905. I mads

a collection of the variocus epecles to ba found
in the Hoepitals and Barracks throughout the
island and found that they consieted of Culex
Pipiens, 0. Fatigane, Q. Epathipalpie, Stogomyia
Fasclata, and Acartonyia Zammitii (which breeds

the pools of concentrated Balt water on the r

along the coast). Ws then dissected

180N 896 moa-
uitces (H = 275, € = 621) and planted out on

tomacne and contents of blood

4 D00 .

ained from four moeguitoes:-
three Culex Pipisns containing 24, 100, and

colonies of M.m2litensis

e

and one Stegomyia PRasciata with 24 colonies

s

One of these was caught in a room epeci
ranged for mosguito experiments with infected
monkeye., and the other three were caught in ti
Malta Fever Vards of the Military HoBEpital
Valletta, the Naval Hospital, and the Civil Hos-
A
Pital respectively. Out of the BO96, about 450
ware caught in places presumably infected, wiz,

wards containing Malta Fever patiente in the acu

s
L1

etages, eo that less th

i

n 1l par cent of

cn thelr reepective plates
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B. Mosquitoes (Culex Pipiens)

collected from the Sanstorium (mostly eonvalescent

T

Malte Fever patiente) were placed in a ea

applied to a monkey every night for a period

er 12th a faint agglutination wase press

1=-20 dilution. It was Btill the seme on Januaz
10th and 12t} and on Jenuary 24th. faaring thot
L B Eadiha e i ] A d e A end 4 T o ﬁ:—\-l--l L wdiia _..II L TRap B T

the reaction was again diszappearing I chlaraf

the animal and made & gareful post mortem examin

ot

tion. The glands in 'Che femoral and axillar

regiong were enlarged and more numerous than

ususl, the spleen and other internal organs were

normal. The whole of the spleen was cut up and

gultured and cultures were aleoc made from the

liver, kidney, mesenteric, femoral and axillary

glands, M. Meliteneis was recovered from the

« "Purther Mosguiteo Exveriment
Reportis l.F. Commlesion 1IV. page 1
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Xereta of human beings and animals.
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indirectly through the medium of dust or £i
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Indirect Contact. Under this heading I

conaider the conveyance of infeection by meana of

dried eXcreta in dust, by flles eta.

efderatione that are forced upon us in
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Milk and ito productas,

le very easy to infect animals by administering to
them milk artificially or naturally infected with
. Melitenais. The following is a summary of the

[ ]
first serles of feeding experiments on :cﬁkcyc‘“]

Tahla =X
— e
- “iod Ty e A - | T ol 1
curcs of d2thod of | No. of monkeys
Melitensie Admini a- [ :
tration. | fad infected.
- —
. Sulture mashed I
ith hﬂi:'_] ;
Human potato £ | 1
T |
Epl=en il.Culture |
ameared on |
potata. 2 [ 2
|
2 [ 1
|

3 F A E e 7 & [ - A
\d ] bB¥ 'Horrocke, Shav 1d Hennedy.

It has been proved by many exparimenta that it
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In all these experiments the infection of tha
animale was proved by post mortem bacteriological

examination or by ‘the recovery of the micrococcus

rom the blood during life. 0linieal I.-::r"'{'.‘,'!-ti}!"lﬂ-

re for the moet pert entlirely mbeent :

ed rise of tem

= L1 .
B ware

BT
1ll&ed,




stronger the emuleion the mors H.Ql. ragui rod.

Uging an emulelon containing 2,000,000 esecl =4

adding an equal portion of 1 per cent H.Cl. the
coccl were killed ocut in 60 minutes but not in 42

to.
¥hen the aitrength of the H.0l. added wasa
gent. the coececl showed gigna of decreasines in

nunbers only at the end of 2 nours. I then teatad
the affect of an artificial gastrie

as followe:- Peopein =:32 grammes, H.0l.= 02

grammes. NaCl. = .EZ2 grammee, sterile distilled

water = 100 ee. Equal quantities of this and a
known naturally infected milk were mixed in a flaes
and a control made with the same milk mixed with
an egual guantity of normal ealt solution. The
flasks were placed in the incubator at 3792, and

¥ - - e - & 3 — . e Ll ERERTRS R
at set intervals meaeured eampler ‘rom the flasks

warq epread on culture plates which wers then

incubated Ffor 4 days and Lhé\retu;ting colonies
counted. The results tended to ahow that beyond

an inhibitery action on growth thers is not much

lathal action, and in cne experiment I was abls to

ieolate the organiem from the mixture which had by
thie time become very acid (tested in the cold

= *+ B4 Zyre't scale) after three days. §

=

he following table shows the result of

one expsriment.

i
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i
Figuras = No. of M.Meliteneis per measured
aampla.

It will b2 noticed that in the first hour
probably due to the coceci being held up in the

no differance in the digested milk, whersas

the-control milk shows a steady riee in numbers

\

‘ clot; at the end of two hours there is practically
|
|

| of M.Melitenais.
|

. More convincing proof as to the infective
| nature of milk containing . Kellitensle for man
i hardly necessary than the foregoing animal

expariments, but wa weres favoursd with an ex-

trus, but which could not have besn better planned

‘ periment on the human eubject. involuntary it is
i had it baen intentional.
|

an Ameérlcan gasatleman
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of the Bureau of Animal Indusetry U.S.A. came to

Malta to purchase goats to import to America. In

Y

épite of warning h® bought a herd of &5 goats and

shipped them on the 8.a8. "Joshua Nicholson" for

L}

Antwerp en route for America, on August ths 13th

e e 2 by

g

| 19045, COn: Decembar the 4th two samples of blood
| e

wars brought to _(at Malta) to confirm as to the
agzlutination reaction to M. Melitensis, and on

enquiry I found that thsy belonged to thes Captain

| and the Firset Mate of the above named ehip. I

immediately instituted enguiries and communicated

i
w#lth Col. Eruca‘l} who At the spme time received

communications from Dra. Armand Ruffer and

(

P

sacguently the whole particulars were care

s}

ally

investigated and reported on by sSta’f surg. Clayton|
[l ] :
w

R.N. ' who came to Malta in ths summer of 1305 as |

mamber of the M.P. Commissiqn for Naval Epidenmi-
d : alogy. \ I
The herd numbered 65 (61 milch goats) and

| were shipred on board the "Joshua Nicholeon" which

1 called at Malta for a few hours, on August thes 19th

1305. The American gsntleman and three Maltess

(1) Kennedy. Correspondsnce ta Journal R. A.. 0. [
January 1306.

2) Ruffer, Gotschnlich, " o ]

3) Clayton. Naval Epidemiology 1208. Repotrtas
. F. Com. pp. 107-120. .

., T eeeee————— e -...-..._-]____._.... ~

) |

wotaschlich of Egypt on the pama Bubjeect. Sub- |
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Antwerp on September the 2nd: here the goata wamn

goatherds accompanied them. The ship arrived at

landad, placed in quarantine, and after five daye |

re-ghippad on board the s.s. "St. andrew" for ﬁcw'|

Yorg whars they arrived ahout Septembar thn

L

Here again they wera placed in quarantine =r

th2 reealt ol repreossntatione made to the 5
Authorities by Qolonel Bruca, ware examined
the early part of Qetober. The urine, bloo
milk of 60 (5 having died) were sxaminad.
gave a wall marked serum reaction with M. M
tensls, 18 more an incomplete reaction and
Th? organism was isolated from tne milk of
November 27th and subs=squantly from several

All have besen kspt in quarantine and the in

ones killed off from time to time., At the &

5 SR
L

Clayton wrote hie raport 35 of the original

40 kids of various ages r

[}

fim]

the Governmant Experimental Station at Bsthesda, ¥d.

mained in guarantine at

- =
F. )
i

. q & A
anltary

7
| =5
¥
"

in
d, and
Fourtean|
28 none.

two on

ToOTe.

On the "Joshua Nicholson" the goats weras

accommodated in penm on deck and their tatal dally

output of milk was sald to be about 30 gallons

which diminished somewhat as they neared Antwern.
¥ I

Thara were 23 officers and men on board during |

thies trip and most of them drank rreely of the

milk. Eleven of the crew left the ship at
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i11lness, and that thic 11
varifiied by the a-giut!

% &%

e e ——————

hoepital with aymptome similar to his own.

llnoso waas Yalta

o # & - I . a8
«Nation reaction obtained

Antwerp and the aftep history of aight of these
ie unknown, but the other thres are eaid by the

Captain to have been later under treatment in

= g

twelve left on board sight daveloped eymptome af

oo jrrsys w
PEVEILDY Wi

3
i

Five. 0Of th2 four who daveloped no symptoms two

drank very littles ae the milk disagreed with thenm

LER

| (conetipation), and two others (enginesrs) stated

that they always boiled the milk.

Tha itinerary

i of the ship after leaving Antwerp on the 20th

board is as followa:-

| London Sapt. 22nd to Oct.
Gibraltar @

ct
Malta Qct. 1E5th
Jc

2ath
S0th

to
Nowv.

briefly as follows:-

Lo carry on till Nov. 3I0th

Incubation perlod not mora

a doctor at Constantinoplea.

poeitivae, was vary i1l in January

18k
La\-l

2lat to 27th

lat 19804,

when he

0n Dec.

diagnosis was made at Malta - agzlutination

than 12

daya,

‘ Septembar, with the above mentioned twelve on

Ths historiss of the eight Eﬁn fall eick is

(1) Captain - first fell i1l Aug. 3let, but able

coneulted
4th

1908,

':I: | PY g i

E
il
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(2) chief Engineer - illness dated from Sept.lﬁth -1
had to consult doctor whils in London - abla tao

rejoin ship. Serum reaction poeltivs. Incubation

period 18 to 31 daye.

(3) Flrset iate = ahle to carry on his work till |
Dec. 4th whan sarum reacled Iin Malta: nad eubhoo-

gusnt "rheunetic®

palne nacesaltating treatment
in Janhunry 15%086.

{4) Steward - lllnass dates from Sept. 19%th. abla

L
i}
¥

to carry on work till arrival In Alexandria on
Qet. 2let whan he wae 80 111 that he hed to be sent |
to Hoepltal. Serum reaction posltive. Incubation

period 18 to 31 days.

—
fn

) The Cook - fall i1l after leaving London but

able to carry on work till arrival back at

Antwarp (Des. 17th) when beinsz erippled with
"rheumatien™ he was obliged to leave the ship.
Sarum 80 far as Xnown not tested. !
(6) 5 -, Able Heaﬂanilj— onssk of illnees Sept. E:nd
gant to Dreadnought Hospital on Sept. Z28%th. Serum ;
raacted positively. Incubation periocd 21 to

34 daya.

(7} J -+ Abls seaman - complaining of illness all
ths voyage, left tha ship at Antwarp Desc. 17th.

No record of blood examination.

{8) Donkey man - a mild cass - blood not examined -

but correseponding in marticulmrs te No. 2, the :

(1) vide Editorial. R.A.M.C. Journal Fabruary 1906&.
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Chief Enginesr, who, wh2n in Londan. gava him

gome of hisa own medicino.

in Antwerp - lany pereons, it is atated,
drank ths millk both boiled and unboiled but'ns
casas of fever gcould ba tracad.

Un board the “st. Androw" though mony drani
Lhe milk no geses could b2 traced.

In America. UOnly tws persone were sald to
have drunk the milk in any quantity, -
(a) the American gentleman who accompanied the
goats from Halta died suddenly with what was

diagnosed bilateral pneumon

et

a following influsnza.
No post moriem or bacteriolomlical examinatlion was
made however, and the Captain of the "Joshua
Wicholeon" satates that he was "elckening for
ecmething" about tho same tima ae he himsalf.
(b) a female, who drank the milk of several goats
for ‘some consldarabls time N\ contracted Malta
Fever dlagnosed clinically aiﬁ by earum reaction.
Stat{ Surgeon Qlayton goss fully into the
epldoniological aspscts and ls able concluaivaly
to excluda ths probability of any other source of
infectlion beyond that of milk.
Tha hsn—nccurrénze of any case (that could be
traced) in Antwerp or on board the "St. Andrew”
ie difficult to explalin, but it has alraady been

pointed ocut how irrsgular is the excretion of the




=gt

e

M. Melitensls In the milk, and it had probably
reachad a low =2bb by the time Antwerp was ronched:
further evideonce in thie dlirectlion ie affordsd by
the fact that at Firﬁ:::;;-Qrgnnlum could ba
lsolatad from only two of the milks.
To eummarice -

O 60 poate landed in America, 25 were g9
infected with M. Melltensis that they had to be
daetroyed. (41 per cent.)

The milk of these goats wae drunk by the orew

]
e

the "Joshua Nicholason"™ from Aug.. 19th to

e [
sSeptambar 2nd.

=

Twelve of tha crew remalned on board for the
next trip and of thzse 8 developad illness of a
eimilar nature, proved to be Malta Fever by the
action of 5. Of the 4 who did not falil
Blok, 2 boiled the milk before uee and 2 had
drunk very littles,.

y

The incubation period ir\ those (4) whosa

3

oneszt was fairly definite varied from 12 days.

in the shortest casa to a periocd batween 21 and
<%+ days in thes longest.

A woman wno drank the milk of these goata in

America davelopad Malta Fever - diagnosed from the

clinlecal eymptoms and ths serum reaction.
It would hardly be poseible to imaglne a more

conclueive and convincing expariment and no more
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nesd bo said at this point ae to thie mode of

infection.

Further proofs of the importance of milk

infection will be dealt with under Epidemioclosy

e
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THE INCUBATION PERIOD.

The Incubation rangee batwsen wids perliods,

varying from & days to two months or even longer.

In a saries of cases which becamas agcidentally |

inoculated in the laboratory the periode were:-
65, 6, 8, 18 and 18 days raspactively. At tha
other extrama are thosa casea which have bazp
outslde tha endomic area for two months or mara
before reporting sick. These are not at all
uncommon and are a freguent dlagnostiec puzzle to
medical men at home. In thesa cases howsver one
can usually elicit a history of the patient having
been out of sorts for a month or more before
sesling medical advice.

I'h2 usual incubation psriod is from eight to

wanty days and the average about ten days. The

incubation In monkeys has bean carefully worked
cut with the following result:-

\I'I
Eubcutaneous inoculation - the temperature begins
to rise on the third day and serum rzacts on the
&th or 6th day after lnoculation.
Feeding with infected milk - £5 monkeys fed for
one day with infected milk developed a serum

reaction in the following order., - 2 on the 10th,

£ on the 12th, & on the 15th, 2 on the 17th, 1 on

the 18th, 5 on the 20th and 1 on the 21st dey .

= -l 1
glving an avarage of 15 to 16 days. The temparaturp

= ﬂ;h. 5 e

a5 %




and syoptoms of monkeye infected through the

alimentary trect are variable and ae a rule eo

inappreciable that one hae to judge the incubation

by the appearanca of th2 serum reaction. and dus

allowanca must b2 mads for a dalny of two to

threa days. A monkey bitten by an infected mos-

&

..-;-"5 poe

et b
NG

b

guito developed a serum reaction on the 1lth day.

—

Aol b by
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PHELIONITCORY SYMPTOMS.

The symptome presented by patients Pirst
reporting slck are very varied but may be divided

intoe general and local. '

The General Symptome are those of a feeling of

general malalse, haadache, glddineaa, loss of
appetite, conetipation, bad tasts in tne mouth in
the morning, restlessnses at night. Headache is a
marked symptom and is usually frontal, axtanding to
the back and down the neck., it may bs very sevars. |
Qecasional creapy fealings down.the back 1like eold
water running down,accompanied by goose ekin, and |
elight rigors. Pain in the back, limbs and joints |
may be very severe during the first 2 to 4 days
of fever. Paln in the epigastriun and a furrad ‘
tongue. A sore throat with inflamed tonsils and
tender glands at the root of the neck is common. |
Epletaxie is not uncommon. L Frequently the patient |
L | [
presents himse.: in an extreée state of debility and
anaemla with the story that he has felt out of |
sorts for the last month or more. He will have a
chronie low fevar, foul tongue, mouth and breath,
a harsh dry cough and a flabby pulee, he may also
have one or several of the local "Rheumatic®
symptoms or an orchitis. Such an insidicue onaet
is freguent among women. They lead a sadentary

life in the hot weather, begin to feel unwall and
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lose the asppetite, and then gat pain in the
(]
|

epigastric region. This 18 all asttributed to the

heat and to indigestion., and when they report sick |

thelr chief complaint is of a paln In ths l=fy

hypochondriac reglon duz to an enlarged splaen. 3%

Eealdes the above symptoms thesy may cosplaln of

thirat., of fainting. attacke, and perhapo dyas-
Tmenorrnden or amnenorrhooa.

Local Eymptoma may b2 the firet to bs noted such
agi= orchitla, which ie apt to be mistaken for a |
vénereaal affectlion: lumbago. which may be of an |
excruclating character; "rhnaumatic® pains in
various parte of the body; swellings of joints,

6L ™ i = 3 + % i 1 < o I . 3 & =33
@spacially the ankle., the wrist, and the amall

- 5

the metacarpal and metatarsal bones, |

thesa ars sometimes fleetinzg and fly from one joint

G2néral Description of an Ordinary Case
- (Undulant Type).

On admiesion tha patleﬁi complalne of severe
naadache and pain in the small of the back. and
one or more of the symptome described under pre-
monitory symptome. He psrhape fesls sick and has

vomlted in the morning. he aches all over, tha

bowels ars constipated or looee, in any casa there

is usually a hlstory of irrsculatiry of the howsles.

On examination: The Temperaturs is 102°F or 103°
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in the evening and the same or a shade lowar next
morning. The tongue ie furred and dry. there io
tenderness over the epigastrium and perhapa also
in the iliac foesae and gurgling when thers is -
diarrhoea. The countenance im flushed and the
8kin dry. There may be harsh braathing at the
basa of ths lungs or sven soms patahee of hran:hj—.'
pneumonia. The heart sounde are normal and the
Pulee generally inclined to be elower than one
would expect from the temperatura.
The urine is scanty and high coloured with de;ﬂslhui
of urates on standing or there may be a good deal
of bladder irritation with freguant micturition
and an incre2ass in the guantity of urine passzad
.during the night.
In a day or two the tamperatura reaches 104° or
lTEGF: any lung complication tende to become
ageravated, but it is not bp thie sarly stage that

lung complicatione are to be feared. The tempara-

ture remains at its height for a varying time with

slight merning remiesions, but during thie period
th2 morning remissions may bs absent. About the

“th to 10th day the spleen becomas palpable or at
least can be made out to be enlarged. Pain over |
the eplesn ie a common complaint. The liver alao

gets slightly enlarged.

According to the ssverity of the FPever and
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reachee the normal line, "parl passu” there

85
ite duration so will the patient's condition Yary.
If the fever remaine consistsntly high during

the second week and into the third the tongue geta

dry and cracked and th2 mouth and teath coversd

with sordss. The pules bscomes rapid (120-120) and|

comprassible and the heart shows eigns of failing

This le ths time that lung conmplicationse ara to ha
dreaded. Conssguent on th= enfesblad etate of the

circulation the lungs become engorged and a hypo-

vatic pneumonia resulta. Eroncho-pneumonia 1e
common and lobar pneumonia may aleo occur.

During the haight of the fever, delirium is

=3 ']

I'requent, mors often 1t is of

i

ne mild ramb

type with a few hallucinations. but in the very

gevare cases may be violent. Thers gaems to ba

gBom2 connectlon betwesn delirium and epitaxis -

a profuse epistaxis appears to relieve the carsbral
: L

congestion. In thla stage d}%rrﬁﬁﬁﬂ le almont

th® rule, the stools besing very offensive.

During the second or third week (in severa

cases it may be the third or fourth) the fever
begins to abate and take on a remittent character.
The morning temperature remits more and mare each
day and profuse diaphoresis sets In. In thie

manner the fever steadily falle and the temperature

_....
o

improvement in the general condition. The

eation of the lunge is relieved and the cough
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g2ts stronger: the tongue becomes moist and the
appetite demands attention, and tha patisnt takea

interast in 11fs agalin.

; The apyrexial period followe but is a vory

; variable gquantity. It may last for a day or two or|

for two weaka and the patient may have so far
recoverad ae to be able to gat up. During thia
period hs may complain of some paln in his largsr

{ jolnte or down the sciaties narva.

The Rslapse (or "sacond wave") is usually

the spine or by a rigor or a headache, and a

8light riee of temp. is notad. Then comes a

gradual ladder like rise aof temp. to 103" or 1

-

04°

rarely 108° » at the rate of about 1°

]

F. a day. The
height ie not so eustainad as in the let attack,
| and the fall ie more gradual than tha risa.
|
During this second "wavs" the patient doass not
sean-:ush Incenvenlenced inxﬂrdinar? uncomplicated
\
i casas, H8 will probably have some headache and
loss his appetite and may suffer from constipation
or diarrhoea. This sscond "wave" does not ams a
rule last so long ae the first, nor is it so
Bovers, but it may cause grave danger from an
access of pulmonary congestion or from cardiac
failure, either of which may be coneaguent on

debllity and a too short apyrexial period.

heralded by a eensation of cold water running down

e i
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The second apyrexial periud-ia longer than

| the firet and tha patient begine to get on hla

[

feet again, but now the local symptons hava the

| .EF
innings. Thess begin as flitting paine in the J
oints or hetween the anklee and knase or : %

£
o

i
i anklea
¥

by 4 : 4
between the 2lbow and shoulder. Then the lar

C
Q
=
]
=]
)
M"|
Le]
¥ ]
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o |

eBpaclially in the hip, knees, ankles and shouldar;
| the buresae, 2epaclally the albow and the daltaid
| are favourite seats for effusions, so aleo ars

n 5 LT A oy ey s ¥ -,
the sternc clavicular and tha costochondral ar-

T e & - # o ey { e 3
n 2k - ™ A A -y 4 - e
T patlent 18 oft. rencered gquiis helpless by
threas 9 alas TH maw b Qe r
| i - Beguelaa. It ay be interasting to Ei‘-” tho |

reached normal after the segond "waveY, and pain

\

. : |
in the l2ft shoulder set in. ' On tha 89th day :

the burasa over the tip of the right olecrancn
|
| became inflamed and swollen. 0On the 94th day i
the burea over the left ischial tuberoelty. on
. the 10lst day the bursa over the laft olecrancn ‘
and the jointe = metacarpal-phalangeal and lst
Phalangeal - of the little finger: on tha 110tn |

day acuts synovitis of tha left ankle and

epldydinlitis of the left elde set in,., and on the
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114th day acute synovitis of the right ankla.
Theas various local manifestationa perelsted with

varying degrees of intensity for three months,

the ankle joints were the most intractable. Il

BEafore the patient becomes convalascent there
may be more "waves" or relanses: 1t is common
enough to have five (four relapees) but ths usuel
number is three (two relapses).

The third wave (second relapee) uesually ac:ura;
about tne end of the second month and tends to be
lesa seévara and of shorter durstion than tha ;
praeceding. A relapse has a curicas effect on the |

|
local (arthritic and neuritic) symptoms and causes |
an alleviation of the pain: thise hae alse been

noted by Hughes, who says - "there would appear to

bea a relation between the amount of fever and the
egvarity of the paln in an inverse proportion®.
The third wave over, the pains return again and

,

gradually wear themsalwvas oul following the fashion

of tha fevar.
Sometimes the local affection takes on an

agcute character e.g. acute orchitis, and causes g

riee of tempsraturse; thie may be very high (104 F)
rising suddenly and falling as rapidly, but doee
not partaks of the2 naturs of o trus "wave",

The general condition of the patlent when ;

convalescing I8 that of anasmia and debility,

i~
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which ie as a rule eacily traated by nourishing

food and tonies, but somstimes a condition of

Bgvers anaemia with scorbutic aymptoms results

or the fever may become chroniae. L]

A TN T MR R, =
CLINICAL .'I;:':!';-

In a broad general way the cases may be

clasgified as followe:-

L Malignant Type - usually fatal in thras [
1|

waska. i

|

|

5 |

I. Severs fever of undulant regular type with |

mild local symptoms.

of

1Il.. ¥ild fevar of

chronic remittant or irrspular

type with very severs arthritie and

neuritie eym;
IV. Mild regular fever with no segue

A8 a matter of fact most of the cases may

stoma. [

ba classified under theses headinge. but for the

prasant purposa I shall cla

the Fever as being the most distinctive feature:-

ClaBe. Typa.

I. Mellmmant
I1. Undulant
() severa
(b) mild

III. ghronic

IV. Qther Irregular
Typea.

Abortad.

el
Blf

\

¥y according to

Local aymptome and segqualas

|
i fatal. usually in 3 weeku.|
|
|

moderately severa or mild.
mild.

}Aﬂually vary Bevars.

variad. |

L

‘ \Eﬁ, res £

i
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Claas I.

In thie claee are those casee In which
the specific Infection is so virulent as to cause
the death of the patient. The ocnasat is rapid and
the patient reporte sick on the 2nd to the Eth
day. The temparature reaches ita higheat point

(usually 104°- 105°F) about the 10th or 11th day:
thereafter, though it may show a tsndency to drop
two degreses, it remains persistently high betwsen
lﬁzﬂand 108° without any marked morning remisaion.

About the 15th to the 17th day it again tends to

rise and death eupervenee about tha 218t day. Just

bafors daath ths temp. runs up vary high. Charta

|  ©.6,7,8 ara good examples. In thesa cesad gerebral

| sympvomé are marked.  There is slight retrastion
|

|

| of the head, muscular twitching, slesplessness,

1

acute delirium of a noisy and somztimes violsnt

character, involuntary micturition and defaeccation
N,

and finally uncansciaunneaa.\ coma and death from

heart failura,

| Class II. (a) Severe Undulant. This is tha

1_‘;;.IJ-:"

classical type and the general description given
| above,will suffice. Charts 9,10,11 are typical.

‘ (b) Mild Undulant. Under this heading
I plage those cases with mild typiceal fevsr and
| little or no local Bymplioma. Such caees ara

illustrated by Charte 12,13 and 14.
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Qlasas III. Chronic.

(a) Chronic Remittent. Thesa may begin in tha
orthodox way and pass into the chronic remittent, |

828 Chart 15, or they may have the remittent

character from the etart - seses Charts 16 and 17.

E In the two latter cases the pains were of an
excruciating character, the roots of the nerves
|. arising from the lumbar region of the epinal
column appeared to be the seat of the irritation.
This wae evidsnced by girdle paine, intestinal I e
neuralgia and colic, lumbago, and acute pain ?

down the nerves of the groin and the thigh.

(b} Chronic Irregular. This variety may also start

with the undulant type, s2e Chart 1B. This case

e

| Was discharged to light duty but was re-admitted

after an interval of three months with very

severs Bciatica and lunbagao gnd a chronle tempara- E“
| ture of a type which is more or less remittent but

o y d 3
not 82 marked as Charts 15 fﬁ_l?. .3.
Chart 12 illustrates a case etarting with a low : 'ﬁif
irregular fever with very sesvere sciatica and . :I
{I effusion into the hip joint. | | g‘
i Clase IV. Other Irregular Types. ”f*
B
if It is almoet unnecessary to create a special -
clase for what ars merely variations and nixturea |

of the preceding, but I wish to draw attention to

et least two important variations.

The firat 1s
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illustrated by Chart 20. a series of short and

Bsvere "waves" following on eanch other without
intermisaion. It will be notlced that it gradually
: merges into the remittent type and ends up with'

i mild undulant relapass,

The e2cond 1s illusirated by Chart £l1, which

oy |

| Bnows how a very mild initial attack may to all
aAppeéarance have becomse cured but, after an interval

which may be prolonged to two monthe, relapeen

again with increased severity. These cases ars !

| intermediate to the ordinary clase of case and |

1
[ Class V. The Aborted Type. |
This is a clase of case wiich haa only |

{ recently been recognised. Thers ls an association

o |

[
| between casss of slight fever of short duratior {
, diagnosed S5.0. Fever and lalta Fever. The '
| years in which E.C.P. has been greatest ars the

- 3\
Yeare with the largest numbey of ialta PFever |
| cases, also the proportion of Malta Fever rcasas ‘

B

which have euffered from 5.0.F. within the previou
few montns is large. Thers would thersfors Bsom
to be a distinct connection bhetwesn tha two, and |

I am sure that many £.0.F. cases are but aborted |

Kalta Fever. Such a case {8 illustrated by

Chart 22. In thise case a dietinet agglutination |

Aadod

reaction was present, but disappeared in a rew

-




£

oF

dayse. This patient returned to Hoepital with a

definite attack of Walta Fever after six months.

during which period he had been gquite wall.
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SYMPTOMS IN DETAIL AND BY SYSTEMsS.

Pyraxia.

The PFever .. is a remittent fever generally ra

lapeing several times and sometimes becoming chroni

The relapsas give the chart a "wavy" appoarsnce

B ha b

(Undulant Faver - Hughes). The characteristica

ars best seen in the latar atagea, the lattar

~

"waves" (or relapses) being morsz typical than the

lat attack unless in very mild cases whers thars

may be only one ra2lapse or none at all, in which
tha

lst attack is similar to the last waves nf a

BEVars caes,

Its Duration varies from a weak to two years,

Soma but

cases racovar without a rﬂlilpfl’! But *i

]
(i+]
423

ara

very few - about 1% - and last from 5 to 10 da

About 10% get rid of the fevar in 30 days.

from 40 to 50K u "o go w

in about 20% the fevar lEBt&\GVGP 50 days.

and dn A CRE oW me w Ne gan |

The duration of the first attack in very |

variable, but on the average is from 10 to 20 dayn.|

It may be as short as 5 and as long as 69 daya, |

In mild cases the temp. falls at the snd of a |

week and even long and severe casce eBhow n ten- |

dency to fall at this period. Thie hae also been

|
noted in Entarie

The first apyrexial psriod in = typical

p casge

;.

E e I
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lasts from 1 to S5 days but the let relapse may
be delayed for a month.
The first relapse (2nd wave) le as a rule the

most charascteristic, with a steady ladder like risa|

-]
i

or 3 to 6 days, and a mors gradual and regular
fall to normal. (eees Chart 21).

The character of the final relapses ia well
illuetrated in Chart 10, and it ie interseting to |
note how a case which has been prolonged and | t é
perhaps irregular In ite type of fever will end

up with s typlieal "wave", see Chart 18. A curious

exagzceration of a finel wava 1a {llustrated in the

Charl 23
= 2 ?I'
Aoy af dDimemma 4 ) i
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Diurnal Variation. In acute cases the highest
temperature is recorded from 6 to B8 p.m. and the
lowest from 8 to 10 a.m. The temp. begine to
rise about midday and the greatesat temperaturs

ia racorded eooner or later after thie time

according as the disease i In an acute etage or
nearing 1ts l'inal stage: ilor exampls - as the

end_u~ a wave lé approaching, the highest rc:grdﬁdi
temp. for each day is sarlier than that of the




Viocus day. The variations between morning

ng temp. may ha graat, viz. chart 23, al

o
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not unesmmon but is usually

¥iZ. Aleochaolism




.and would avpanr

ascompanied by hasmorrha

membrana. 'his hasmorrhage

ytad with intas
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Elocod:= The

most noticeabls feature is the increass

in the nongranular white gells chiefly in the small

lymphocytes. Thie becomes more marked the longer *

the illness laste, and @specially if ecorbutie

g symptome eet in, when of course anaemia le present,
¥
i
¥ The following table illustrates the leucocytie
|II - | |
% count taken at different stages of the disease. |
4y
: Table &. |
&
: ! | :
IPatient |Day of |[Red callﬂi Thitea Differential count
Disense per | calls "Leucocytes™ per
cub.milli= per cub. gent. |
[metre. | milli- Granu- Nongranu-
i metIre. Iar, lar,
Pte.S - 6 15,800,000 | 6,094 | &2 | 38
Pte.A - 49 i4+5':'ﬂ|i39|3| 9,333 23 | 78 |
| Pte.M - | 197 [4.460,000 13,666 19 | 81 '
. | [ [
RoTmal | | 7. Boo 71 ! 2 |
I FPte. M - is an example of an extreme case, full |

Particulars of which ars glven on p.1i13 under
Integumentary System. !
The number of red cells usually sghowe a
decrease and the haemoglobin is diminiehed out of

proportion to the number of red cells, the index

per cell may fall to 0.5,

That the fluid constituente of the blood

r
| undergo changes ie evidenced by the serous and
| hasmorrhagic reshes that are frequently present,

but I have made no actual aobeervationa.

]
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Circulatory sSystem.

The condition of the heart ie all important,
a8 the strain of sugh a continued pyrexia is Very
great, and the prognoeis depends to a very large

degree on the condifon of this organ (see compli-

gations ).

Of the conditione arieing during the dicease
the most eerious is haart failure, ths result of

pyrexia and exhaustion. The heart sounde may be

almost inaudible and the rhythn a:furad B, .
galloping rhythm; and the pulse not perceptible
at the wrist. Even with such grave eynptome the
patient may recover.
of one or both ventricles and the apex beat may |
be dieplaced outwards beyond the nipple line.

There may be cardiac Pain and irregularity of the |

Intermittency af the |

€ action occurs

pulse may be present independently cof the heatrt's

action. Intermittency of the heart'

:ﬂat_frEQuently BB A "wave"mii eubeiding, as if the

organ were trying to snatch a rest to recover from

its previous over-axertion, A collapeed condition

#ith barely perceptible pulse may occur during the

height of the fever early in the illness {Bee

chart ) before the heart has been seriously de-
billtated, and ia probebly due to toxasmia,
The pulse gete more rapid as the dieeass Progresees |

and may atteln the rate of 150 par minuta, In

There is usually dilatation ‘

=il
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those cases to which I drew attentlon that have

an ineidious oneet and where the patient has bhesn

. struggling against hie sicknese, a elow pulse of u$
- low tension is the rule and should be regarded as 1 3
& : 3

e a danger signal. "

It is very rare to get peri-or endo=carditie, 5
i  but they have been described. I have ssen ons
case with endocarditis which had ariginated during

the attack, but not one of my own caees, Murmurs

o,

®

57

oA are not uncommon, but clear up in convalescence

|§ |
* and are haamic. |
p '
i

- Velne:- Phlebitie i8 not uncommon, and in one casa
ocourred twice on the E4th and izlst-days respac-
| tively in different lega.

The occurrence of haemorrhoide has besn noted
above.

Arteries:- In one case shown to me by (Col. Eell,

R.A-K.C. it wae presumed that the abdeminal aorta
LY

had begome ceccluded as no pi&ua could be datected

in either of the femorals. {
Caplllaries:- A8 well a& an alteration in the
Elood there must be altaration in the walls éf
the capillaries and small arterioles whereby they
are weakened. At least I should imagine so from
the fact that bruiees arise from the elightest

blow and haemorrhages into the subperitonaal

conneéctive tioceue and intestinal subnpucoea ara

frequently noted (eee morbid anatomy). In the

L
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to bruises persisted for about el¥ montha.

Reepiratory System.
Nares:- Epistaxis occurs in the firet fortnight
in about &% of cases and ie usually easily con-
trolled. It eometimes occure latear on in the
disease, may be very profuse and necessitate
Plugging of the anterior and poeterior nares.
Cough may be present without physiecal Eime in th
lunge and would appear to be of a nervous origin
and have relation to svening rise of temperature.
Lunga:- Congestion of the lungs occurs in about
80% of cases and almost invariably in the saveare.
It iz of course basal and frequently results in a
pneumonic condition. The liability to congestion
is of course increased by the presence of erganic
disease of the heart and old pleuritie adhesions.
Eroncho-prneuronia is a frequent accompaniment and
may E& ;;e cf the earlisst E}ﬁ;tamﬂ. It freguently

agzravates the relapseas. In one case a septic

condition eneued with emall bronchiectetins cavities,

probably aggravated by old pleuritic adhesions.

A Lobar Pneumsnim is not infreguent and is most
q

frequently apical. The following chart i{llustratas

a case in which the whole of the right lung wae

congested and the superior lobe was in a condition

of acute congestion - firet etage of lobar

writer's own experience thies condition of liability
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Chart 24

Pleura:;- Fleurisy rarély occure unless as an
accompaniment of the above mentioned lung compli-
cetione, when it may vary from a pleuritisc rub

to a coneiderable effusion. When pleurisy occeocura
by iteelf it is usually dry and rarely becomes

an effusion. [ have never asen an empyena

result, but a brother officer hae described a cacs

in which the empyema was evacuated and a purs

culture of M. Melitensias obtalined from
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Intepumentary System.

Emaciation when the diseasa is severe and prolonged
is extreme (eee photograph 9).

Oedema of the ankles and legs occurse in proportion
t0 the anaemia and debilitated stats of thes
patient. It may be due to kidney complications.
Diaphoresis is one of the features of the disease.

It occurs when the fever ie abating, and is in

proportion to the remittency of the temperature.
It may be very profuse and necessitate a changa of

¢lothing four times a night. During sleep

ha

(S
w
o

moat favourable time, and it will ke aean to come |
up in great beads on the forehead, collect in a
little pool in the suprasternal notech and trickle I
in a etrzam over the sternum and down the flanks
|
Tha Sweat contains the toxine of the dieegee, but

not tne microbe, a& has been proved by the injeg-

41
g rte}.
.
™ = il ' - - " y Py
Eruptions:- The skin becomee sodden mas the result

of such profuse diaphoreeis and ltable to mi
invasion. Sudamina are common, 20 are boils and
anall abscesses, |
Haemorrhagic Eruptione (a) small eubcutanecus

he size of a pea and glving a

e

haemorrhages half
shotty appearance frequently occur in Veary severa
or malignant cases; they become pustular and burat |

through the skin, leaving a deep elircular pit =e

if a shot had

become embadded

o P
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(b) emall red epote frequently occur on the flanks
and abdomen. (¢) Purpuric rashes on the thighs
and lege aceurreﬁ twice in one case of which a
Photo is given (Photo 10). Thie was a long con-

tinued caee with scorbutic eymptoms and alsc had

very severe urticaria. Intense urticaria occurred |
in three of my cases, in two caees on the 12th

day and in the other (mentioned above) on the

74th day.

The hair suffere from the general debility

and falls out, but the damage is rarals ermanent.
= ¥
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Photo 10.
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Urinary Egétgm.

Bladder irritation and frequency of mic-

turition - barticularly troublesome in the night

time - iz a common complaint during the incubatiosn

and invaeion stages. Later on In ESVEre cases

retention of urine may occur, egpecimlly in neurati

Eubjects. (ystitie may be present but is usually

asagcliated with retention

arising "de nove™ in the couras of the disease has

not been mat with in oy axperience

y but an old
trouble may be lighted up afresh or ae in one of
my cases an attack of Malta Fevar may supervene
on an attack of acute nephritis.

. 14
i1ne Urine.

In order to arrive at soms idea of tha

of observatione on eix patients representing the
urinary excretion of 129 days. The following
lan was followed throughent.

Collection of samples:- gn waking

In the early

morning the patlient was mad% to pase urine into a
gterile flask, this was usuglly about & a.m. and

the flask wae labellad "a.m.". A "p.m." sample

was aleo colle

I

L%}

ed as aseptically as poBeible in

Bterile flask at

a1
gs
-
|
e
=
k
=3
o
Lr ]
[41]
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twenty-Ffour hours'

n. Diseace of the kidneyas

1 A

|
|
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measured, ehaken up and a sample taken in a flask

labelled "rest". The quantity passed into the
Bﬁdﬂidﬂ.bﬂttle +-the "a/m.". sampla’+ the "p.m."
eample gave the total passed in 24 hours.
Examination of samples:- Each of the "a.m." "p.m. "
and "rest" samplee was examined for - solour,

| &pecific gravity, reaction to litmus, total acidity
' in hot and cold, albumen, sugar, microscopic
sediment and presence of M. Meliteneis by culturs.
i IThese samples were then mixed together in pro-
portionate gquantities and tested for urea, uric

acid and chloridss.

Colour:- when the temperature is high an

i

aleo

when there 1s diaphoresis the colour is dark,
rescembling sherry.
i

quantity:- Thie varies with the temperature and the

i)

- * -

| amount of diaphoresie, see Charte 25, 26 and 23,

in which the guantity is diagrammatically repra-
eented and compared with the temperature curve.

! Specifi¢ Gravity:- 4 r_reran;b to Charte £E£, 26 and
29 will show how this is affected and ite relation
to the temperature and the total guentity exsrated.
Note the normal variation in normal persons d;ring

; the hot season in lalta, viz: total guantity

about 12680 cc. daily aend specific gravity 1027. |

In the capes examined

the average ep.gr. samples wae 1016.97

- - b
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required to neutralise 1000 ce. of ths egmpla under |

cF

117
the average ep.gr. of 109 "p.m." samples was 1017:2
L . Ld " 129 "rest"™ - - 1016458

The lowest deneity noted was 1002 and in anothar
case 1007, both these were "pegth samples, and tha -
dﬂéaity of the total 24 hours sample was 1010 in
each case., It is worthy of note that in each casa
M. Melitensis was being excreted in conslderable
gquantities on these respective days.

Reaction to litmus:- The "a.m. " and "p.m." eamplas
P

being fresh and pressrved in sterile plugged flacka

st wadgma il odcsl -J":-.{g_ -'N.ﬁbi‘ -t .J'n-.ﬁft-&_u

were as & rule decdmposed, had a heavy sediment,
snelt ammoniacal and gave an alkaline reaction.

Total acidity:- This was tested in the aold and at

(crystals) to saturation and the difference between

the acidity in the esld and at boiling point repre- |

Bented the incrganlc acids. _The results are given i

in co. of normal eoda Eafutiﬂh which would ba

To obtain a normal standard morning Bamples |

from twenty healthy men were teeted and found to |

give the following average result - that

né acidity in the cold wae represented by 6272 [

l0&E=22




that is,”

The following tab
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L] .
per cent represents the normal amount

of inorganic acidity in ths total acidity.
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Chart =7.

Showing variation in Aecidity of Urine during
Lefervescence and Diaphoresias.




to the total. The following chart depicte thess
variatione plotted about a line representing the

average percentage of inorganic acidity in Malta

Faver. 1
Chart 2£8.
Variation in proportion of inorganic Acldity to
Total Acidity during Defervescence and
Disphorasis,

ol d % &4 Y T R T

Tas S e
-Tr:r.....u_-_- :'_ e 1
ipanar Lo N | 5

i e

-'Lu'-i.f?: apd " & L\-". 1"-._\_\‘
v derad  Lak - ! T T

LE
The elaboration of these observatione, which

(s
La |

necessity under the cirsumstancss ware more
or less crude, nay appear laboured, but I think
they are of sufficient intarsst to record, gui

PN
(58 8
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Chart £9.
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Total Eclids:- Thees were caloulated from tha

below normal. The accompanying chart (Chart 2£9
represents the total selids in four cases. Ths
average of the four cbgﬂrvatipnn on each day is
plotted and the resulting curve compared with the
average mean temperature, the guantity and the
epecific gravity of the same four cases. The
text book normal (60 to 70 grammes ' daily) wae
found to represent fairly accurately the normal

summerexeraetion: of total eolide in Yalta.

Chlorides:- wsre found to be slightly dimin

ahnad

=

and more so during pyrexia.

Phosphates;- wers not calculated guantitatively but

Judging from the cbeervations on inorganic acidity

and the dense depositse of phosphates which

when the urine turned alkaline their

epecific gravity, and were found to be considerably
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bladder complicatione.

Blood,

apart from the above mentioned complications
hae never been noted.

Sugar has not bean noted. _ . ;
Pus ocours with eystitia.

Ehrlich'e Diazo Reaction is esid to occur, but only
in the early stages. Personally I ha*a ne ex-

perience of it.

Cepoeite:- Urine pressrved in Btarile flasks

bt

a4 L)

remaine acid for an indsfinits Périod and rarely

ghowe a marked depoeit. Thera is LEUally some

micus,.and i

-
[
]
=
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&
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e
e |
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F
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Presence in sonme

quantity is associated with the presence of the

urine). Crystals of uric acia readily form on the
|
|
Bides of the vesasal andg cryetale of oxalates ars

usually present. Amorphous urates ars alBg

common. In alkaline urins thera ig always a very

Horrocke and the writer in 15904, and in 1904-F tha
writer further elaborated the WOTrk.
Had.

ever Raporte 1: Xennedy « M.F. Reporte III)
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some of these were examined for a short time only.,

and wheres the

examination was continued for aver

€0 daye the percentage of recoveriea of M. M. was

T2. : :
The technigue smployed has been fully deseribeH

in the Reports. After the meatus urinarius had

hie urine

« N

irect into a starile test tube or

flask:

2 ‘ ; A o
% or < daya, The coloniea of M, Y=liteneis .
[
begin to become vieible to the naked eye on the
{
1
& r H - 2
third day, but reguire four days incubation to

celoniege were

Lad 3 o P a o BT & o i

then fighed and tested for agglutination againet

- 1 - -y - - 1 + 3 1000 4 4
a lialta Fever serum diluted to 1-1000 timee. Thisa

The results were graphically
me by inserting the
ticn in some of the |

It will be {

noted that a "Q" means - urine examined but no

==

2
-
T

g e 5
4. Mallitens



teneie recovered, and the figures balow each red
crose mean the number of M. Melitensia culcniu;
recovered from each cc. of the urine eanple.

A study of these charte showe that the excre-
tion occurse during defervescence and convalescencs, |
and but rarely during the height of the fever.

Aleso thHat it tenda to stop on the approach of a

ralapae of fevar.

The gquantity excreted wariee from a small more
or lesa reguler number daily to a sudden gush of

nnumerable cocel, and alss varies with tha |

=

,
:
b |

(o™
E

atlion and severity of the diseasa.

|
The time of day at which there 18 most chance |

3 il B ks * = o
Heference to charts. i

Chart 39, page 92, examination of urine during whole
of illneee. Illustrates well the excretion :
durinz convalescence,

Chart 10, e 92, on the B8%th day & sudden gush

G appearad a8
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Chart 17, page 95, a eimilar case to 16.

Chart 20, page 98,

Chart 30. page 127.showe very prattily the
excretion during defervesgance.

excretion during convalescence.

Chart Z1 page 127, excretion at the end of a very
long case, the chart begine at the 170th
day. On the 192nd day a tremendous gush of
cocci appeared, the colonies on the plates
ware guite innumerable and the accompanying
photos. 11 and 12 give an excellent idea of
its appearance. It will aleoc be noted on
this chart that from the 227th day to the
£80th,morning and evening samples were
examined, mnd that . Meliteneis was recoversd |
from the morning samplea 16 times and fronm
the evening 9 times,

Ine asspciation of mucua with the mierococous

in the urine has been noted above, and experience

coccl were always morae

are common amonget the Maltese and that thesa act
To take one cage aB en examples-

A dockyard labourer wae found to have M.Xelitensis
in his urine to the number of 26,531 ecolonies per

n July 12085. Ha stated that he

" |
3
%
1]
-
3

nad "fever" 10 monthe previously, but at the tims

2§

., i
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: Photos of Hutrose-glucose-lltmue-sgar plates

| inoculated with 4 ce. urine from case of

| Halta Fever on the 198nd day of dissase (vide
‘ Chart 31, p. 127) after Pour daya' incubatlon.
|
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was never off duty from slickneas.

tion was carried

129

of his "discovery" his temperature was consiestently

normal and during' the whole of the obearvatione

gut mors or lessa regularly
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134
in the coccygeal region is frequently associated
with it.

When the Lumbar and lower doreal nerves arg
affected there are girdle pains, eevers intastinal
neuralgia and colic, and neuralgia of the ileso-

ingainal associated with excruciating lumbago -

fortunataly thie is not very common.

With regard to motor narves:- Urination
and defaecation may become involuntary and tha
tendon reflexes exaggaratad,

The Vaso motor and nutritive functions are
disorganisad and gr=at sare is necaszapy to avoiad
bedsores.

werabral a ntal Functions:= In the initial
.n._,-,. 5ion estage with slight pyrexia there may bs
cerabral stimulation.which in the writerts sase
wae evidincsd by a brilliant innings at crickst.
Elzepleccneas ias a pronounced symptom with general
irritability. In gevara cases there ie

+ - 1= - - - -
for instance - t the case reapresented by
= ] . [l :
wAa't o D Fl: on the 3th day and since ad=ission

intenss headache. 1llth day. sleepleassness: 12th,
reatiess and rambling. 13th, wild dslirium -
pulaes 116; l4th, no slesp, noley delititum: 1S5th,
yory wild, t z Lo gat out of bed. conetant
TILE A Jerding. slignt retraction of hapd,
unconscious: 17th - gulster, unconsclious, pulse

4 par
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an experimental point of view, as it

that the organism remaine in these

ter it has dlsappearsd from all other

Therafare it bacame a2 routine
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EQME INTERESTING OASES.

The following are eelected from a great

number in order to givas some idea of the severity

of the disease and to illustrate interesting

points.
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Pulée not intermitting sc much but very low

tension.

IEth Got gradually worse during night. Conditlon

-
I this morning like a cass of perforation
i gxcept that temparaturs has rissn. Sunken
: *
i | eppearance, eweat of collapese and running
s pulsa. Death 2 p.n.
-

| Post mortem appsarancea.

flght lung - 285 oz. the whole congeasted and the
Ruperior lobe in [lrst stage of lobar pnesumonlia.
¥ hbdomen - ¢contoined a guantity of bloody serum - no
¢ ymph exudation and no perforation. No ulceration
 Intestines, poyer'e patches hormal. Mesenteric
. ] enlarged and fluctuating. Coelon ebnormally
wrge. QCascum aleo much enlarged. Eigmoid flexura
Ymuok four or five bends and filled up the whole of
Lha palvie cavity. Liver :ld“.::?‘l enlarged and the gall

\Jf“

{Hja poesibly

=yl 5

nmusing a eyphon action 4 which would
ioount for ths contents of the Inteetinss being
atained with bile in parts only. This might also

ar the constant itchinesea of the skin.

plean - 27 oZ. - vary dark and Ffriaeble,
I. 2litensls was isolated in purs culturs

the splean, kldney, bile and




Undulant Type in Neurotic Subject

omplicated with retention of uri

ne and cyetitis,
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that great -diffieculty is experisnced in passing

the catheter. Rsasetlassnees and sleepleesness

le now marked and raguires the administration

ent is gradually working

of morphia. - Pat

himeself up into an acutely hysteriecal condition.

Pulea is giving causz lor anxlety.. Irrigations

5 . # " - F . - ] 3 T b :
and etrychnine started again. Urotropine.

BT ea ¥ £ " % - i

Puleg better taneion. Hae had wvery littla [
|

Blazp. Speaks inarti cathatar.

In epite of Tricnal, followad this morning

by Ammon. Brom. gre. XX every 4 hours has had |
1

™ 5 T+ v n 1 2 |

no aleep. rine contains pus and bladder

i i * 1 . -

I-.:‘T':-‘:'-v 3 . ..:’-'-:-v'].].{- ...3:.: YBLTOYY.

,‘_xi‘::...'.{_-; IR LAE sl
Y

g2te noloy and sleeplese. oeathelesr—wawrssd out

twice to-day as urinz very [oul.
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Very mevere Undulant type.

liental ehock, prolonged delirium. Extrems

b cardiac debility.




y—_m

ity

all round improvement.

tween 130 and 150.
occurred but soon cleared up.
shewks able to have mineced chicken.

Btill high - 100 to 120.

helplseas

ship. (see chart).

L il

Gough troubl

bload.

Patiant

and spent all

iln Fabruary

Cough became etrong, and

expectoration was got rid of.

Effusion inte the left

On the B8&nd

and bedridden.

Wote progrese or board

igland slight recurrence of tamy

esome, expectoration tinged with

- =¥l
arrivad

in England on the 11th August,

Pulea rate fall bea=-|
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2 6. Very severs
Type of caess bu
: "E}-'mptﬂ.'?.ﬂ succesaful

Eblistering.

Chart 3&

Miravation of sympton

Mieter was applied

At L L SRE

[ ]

S hypodermics of stry

Bfficiently indicat

L4:]
m

"8 pa

®
S England, whers he

-

Thae chart

ther progreassa

the 100th
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to Malignant

of caee but recovering. Cerebro-spinal

L e Crbtaa

e g

B L1t ] o DA N i
¥ [ LT e
H;'a_m Ba 90 frie Sa L i &s  ae e Fo e it v
y
Bk V.- Admitted on 3rd day.
ERe
The interest cf 1 . liap in ite

Bleter was appliszd on the 3lst day and a course

[ Whypodermics of strychnine started. The chart |
Bfficiently indicates tne further progress and [

R + : - [

M8 pationt wae invelided home on the 100th day |

Ll i~
M Br o o a n opand Passvary aftar
WEnsland, wherz he mad y good recovery altel
1
®rers ) nth 1oEpital.
to 1 ! no effzct.
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COMPLICATIONS AND CONMCURRENWT DISEASES
WITH ILLUSTRATIVE COASES.

Malta Fever is frequently complicated wit

h

other dissases and infections, which may appear

in three ways. (1) as a simultanecus infection
(2) as an infection arising in tha course of

Ealta Fever and (3) previous to Kalta Fever -
wnere the Malta Fever infe n is a sequel to

other. lattar is ti more common. In 130

made a Btuﬁytl] of the occurrence of Malta

ases previously admitted for some ot
Kilitary

to 1304,

&

]
ae
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endemic muet not lose sight of. The two diseasas

el

may exiat absolutely concurreéntly or-tha one may

follow closely on the hsels of tHe other. The

Pollowing three cases are i1llustrative. :
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Journal®™ iarch 1905, and I believe it to be the
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8: 1llustrative of Malts Fewor D(;ﬂu'l‘rlng as

A Boguel to Entaris.

Chart 38.
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Malta Fever.  oOn examining hie blood, however, I

found that ths reaction to Malta Faver had die-
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appeared and that a 8light reaction to Enteric
fever was present. I examined the blood on
Beveral occasions end got the same result sach
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1ed cardiac failure.




u
L

nere was an ulcer the glize o

=5

& shilling on the

posterior surface of the stomach near the cardiag

énd which had perforated and had allowed a Very

little of the stomach contents to eBcape. There

L5

53
"
5]
3
1
o]
o
="
-
Ol

Was no peritonitie and no inflamma

+ el -T Ea] % * - & & b
: tne appearances led one to suggeat that the
:
>3
i
” - - - 5 5 S el ~ a -
| perioratlon had occurred poetmortem. The stomach |
|
|
i
. % = e zamd AS raetad I 5y Ve e
: contained scme eemidigested blosd. Ths pancreas
k]
'y |
| h -
3 SEAT oy =
wae Bslerossed. The splesn weighed 170 oz, and
A - - i~ . ’ 4 3 Lo’ 1 A T3 |
L3 Fave a pure culture of « Melitenais, The kidneye |
i wolghed ¢ and ©; ozs. respectively and alec [
]
" - u « 7 & % k|
o 2fforded a pure culture, as did aleo * ne- 1iver,
|
i |
™ o e o 5 - & R oo at
wWnich weighed 74 ozs. and was fatty: the intestinesg
BT T )
WErs normal.

TaARrd i e mrl 1 -
vEUNQ1CE as a complie




= R = =,

164
euffering from malaria with cardiasc weakness, on
4th Nov. 1504. He made a good recavery snd was

discharged from hospital on the 18th Nov. On the
18th Dec. 1904 he was re-admitted with fever an

two days later gave a poeitive serum reaction to

K. kellitensis.

etehing and vomiting due to hepatitis,

| | e ; wr mrs A Sy . W Sy A
Liver very tender to pressure and enlarge

L - T = Bk

base, secondary to

con of liver. Lungs not primarily affected.
Sériously ill during firet "wawve", Severa
etching and vomiting cauging exhaustion and
threatened cardiac failur iver conditi
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failure. Dsath cccurred on the E0th day.

mortem examination:= Ths heart WaB covered

wa3 enlarged and flabby and weighed

'leura was adherent all round on
both eides. The lungs were emphysenatous and

of broncheo-pneurmonia whicl
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mdainictration of magnesius eulphate .

foncurrent StephylocoscieInfection as a

Complication.
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t and the patient yet recover.
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-'llﬂpamslentn The couras of the disease 1s
thfficicntly Andizated by the chart below and the
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cuperative forces ware temporarily stunned,and

this probably explains tha invaelon of the

eyetem by an organism of such low viru enca,
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are collected in small capaules and |
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allowed to stand over night: the pure serum is |

drawn off and a dilution of 1 in

h

made with I
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Phthieis, Liver abscesa and’ septic diseases with

hectic temperature may cause diffienlty. but the

L

i serun reaction and the presence of physical signe x

E and the history of the case should clear up the

£ F] - "
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Te*Ealy 4w 9 |:'- ¥l Tmmasmnlatate 4 1 1
g b, T L= and incomplestel n 1 0




ik

B g =

=
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steadily increased as he bassad through a typical

attack of Malta Raver.
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had been employed for the previous four montha
Masssur in the Malta Fever wards. This work at

that time wae constant and pretty.heavy,

explainsd his lon by the fact. I
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PHOGNDE1S.
The Prognosis in straightforward ana uncom-
Plicated pases is éxcallant as to recovery but

carefully guarded as to

T i E o
40e Lortality is low and varies from 2
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Cases of much longer duration are quite common,

Lly my attention was drawn to ane with

less continuous pyrexia for two end g

Un2 zhould be particularly guerded in
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two doses of 20 graina each, oné at 6 p.m. and .the

other at 8 p.m. Elaspleaasnass dus to nsuritic

17 { and arthritic pain may requirse morphla. in -
|
: i draught or hypodermically.
| .
i Pyraxia. A8 A routine treatment cold or tepid
{ sponging varied with an oceasional hot sponge ia i
| gulte sufficient for a moderate degres of pyrexia,
| and should be done morning and evening, or oftenar |
i 5 :
; if necessary yerature is over 102° in |
the morning he evening. Cold bathsa !
4 |
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Treatment by antissrum and

is still "eubjudice".
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sg2vars relapse which waes esvident

Vacecine.

1y @

Treatmsnt by thess substances is of too ragent

have sean decided banafit fro

development to provide any striking mraesulte and

m the injection

- of antiserum (prepared from the hores) during a
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PROFHYLAXTS.

The result of the research work dessribed

in Part I is to show that Malta Pever may be

contracted in several waye, but that at the eame

time it i& rerely contracted: otherwise than

through the medium of

ident
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any effect in cutting it short. The experimente ' ?

are too few ae yet to do more than give an indi-

catlion that wvaccination may be of use. The ex=-

1 |
L] 1
cretion was csrtainly stopped in one animal. 3 |
i
' Prophylaxie may bs considered from ancther -
: | {i
: : : ; : ; | |
. point of wview, viz.- that of conferring immunity. ! ﬁ
i Immunity.
" . |
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A LITTLE HUMOUR FROM THE MALTA FEVER
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