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The chief interest in the action of the nitrates centres on
the powerful and long-lasting influence they exert on the
circulation inman. If 5m. of ethyl nitrate be taken internally
the pulse tension falls in three or four minutes, but wsually not
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Fig. 18.—As in fig. 18, the figures at the basoe represent the number of
minutes durlng which perfusion took-place: those in the per-
pendicular line the number of coo. pa.ssiulg through., The IEht.
suares show the flow when normal salt solution passed through
Ll;g;esaclsi the dark squares when 1 in 1,000 of propyl nitrite was

ery considerably. It continues to fall, and reaches its
owest point in thirty to sixty minutes ; sometimes it is very
ow for a longer time than this. The effects of ethyl nitrate
on the pulse can oiten be distinctly seen four or five hours
after a doze has been taken. (See Fig, 204.)

As after nitrites, the pulse is somewhat quickened, but this
effect is by no means marked. One minim has a distinet
effect on the pulse. Propyl, isobuntyl, and amyl nitrates all
act in a similar manner, and as far as I havk dxamined their
action, they depress the tension for a longer time than the
corresponding nitrites, Fig. 208 shows the effects of isobutyl
nitrate on the man from whom the tracings after amyl nitrite
and nitrate were taken. .
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The inhalation of the nitrates very slightly lowers tension.
The long-lasting action of the nitrates is doubtless due to the
fact that, unlike nitro-glycerine, they are somewhat difficult
of decomposition. I have found the nitrate of ethyl useful
in wvarions ailments for which nitrites are ubually -given.
There is one drawback to its use. It seems to cause a head-
ache more often than ethyl nitrite; this headache does
not always come on immediately the drug is taken; it may

not appear for four or five hours. The other nitrates
alzo tend to cause more headache than the corresponding
nitrites.

—

MEDITERRANEAN OR MALTA
FEVYER.
I.—Ira BACTERIOLOGY.

By Sprepox-Carramx DAVID BRUCE, AM.S.,
Aszistant Professor of l’utlrlum.'. Netley.

NOTES ON

I¥ this paper I do not intend to enter into the clinical
features or treatment of this fever, but to confine myself to
the results of the bacteriological investigation of cases of the
disease, which I hope will throw some light on its etiology,
and help to establish the fact that lhere we have to do with
no loeal variety of typhoid or malaria, but with a definite
specific disense.

Tue Presexce oF A DEFINITE Micro-ongaxsy ¥ Marta
FEVER.

To detect the presence of micro-organizms in the bodies of
those suffering from a given disease, two methods may be
employed—either the miceoscopical examination of the blood
during life and the tissues after death, or the planting of

small gquantities of blood or particles taken from the various
organs in artificial nutrient media. In Malta fever the first
method is not readily applicable, as the micro-organisms are
not found in the blood, and being very minute, are difficult
to detect in mvmﬁm 58 preparations, or sections of the organs.
On the other hand, the method of establishing their presence
by means of artificial cultivations iz easily carried out.
These cultivations are most succezsful when made from the
spleen.* :

The test tubes containing the inoculated medium should
be placed in an incubator at the temperature of the blood.
This necessitates the use of a nutrient medium such as agar-
agar, wiur-lu_ remains solid at this temperature; and it is
most eszential that the medium should be as nearly neutral
as possible, since any excess of alkalinity completely inhibits
growth. The following is a list of the cases in which time
presence of a definite miero-organism has been established by
means of such cultivation experiments,

Case 1.—H. I)., aged 21 ; duration of i1lness twelve days.  Eight tnbes-of
agaragar nuivient jelly wera inoculated from the spleen shortly after
death, and remained at the ordinary temperature of the air (about 257 ¢,
until the following day ot 11 A, Six of the tubes were then placed in an
inenbator kept at 37* C., while two were lelt at the ordinary temperature
of the roon. . Minute white colonies appeared on the surface of the agar-
agarin the six tobes after o perlod of 21 hours, and in the two others at
the end of 182 hours, (Seo chart.)

CasE iL—a. B, lg‘ml 24: duration of fillness 15 days. As this
case happened out of hospital I had no opportunity of mnkinf a }ildl'-l'
reartea examination. I succeeded, however, in making inoculations into
8ix tubks containlng agaragar in the following manner. Seven hours
after death, having previously cleansed the skin over the region off the
gpleén by means of a strong solution of corrosive sublimate apd absolute
aleohiol, [ drow off a small portion of the splenic pulp by means of a
sterilized trochar and cannula. Xext morning five of these test tubes
worn placod in the incubator, and one left at the oedinary tem perature of
the air. No growth appeared in the tubes in the incubator until the
end of 21 hours, when the same growth was observed.  In the sixth tube,
wiich had been left at the ordinary temperature, the colonies appearol
ut the end of 110 hours,

CASE NL.=B. E, aged 23; duration of illnez: cight days.  Six
Riihiea ﬂl_ngar-hgm' were incculated from the spleen and placed in the

_ UEnrgeon-Captain Hughes informs wme he has suceceded in one instance
in caltivating the micrococel from blood taken from the heart of o
mankey dead of the disease, :

= This ovgan ought to he remeoved from the body as soon a3 possible
after death, f-l‘-l.‘itm:tu:l from contamination by being winpped in o cloth
saturated with a solution of corrosive sublimate (1 in 1,000), and taken to
the room set apart as a laboratory, In transferving braces of the splenic
pulp to tubea containing the nutrient material, certain precautions
should be taken. Three extensive euts, the second in a plane at right
n“?cl to the first, and the third at vight angles to the second and pavallel
to the first, ave made with three knives provionsly thoroughly stevilised
by heat, A platinum needle beated to rediness before each inoculakion
is then nied to convey o small portion of the pulp from the depth of the
third cut to the selid natrient jelly,
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incubator, In these the characteristic growth appeared after 67 Tiours, CASE 1X.—M. K., aged 21, Duration of illness thivty-four daya. Post
The following ehavt illnstrates the comrse of the disense, arvelem appearancea © Body mach emaeiated, Heart novmal. Right lung
sl hevent to tle cliest wall thsotiglont ; the adiesions evidently of long
JuLy, shlml.il1_|'.lf: _:-xul-.-l:;m!-u -Ll:l' L hquu.-;[-I:: congested, buk uufnm:rmmh Lin
CRUTET EA SR T TTS A0t lung worma 0 appearande, exeept oy Somee con-
% LI I I westion nt the base. Liver enlarged and congested.  Xo trace of nleeen.-
11 2[34/S]617(8 - tion throughont the whole length of the albinentary trnet. Mesenteric
1] glamds norvmal. Spleen enormonsly enlarged and congested : welght
1] Shounces, Although this secmed to be a typleal case of Malta fover,
Tl none of the inoculations made into agar-agar tubhes gave any resualt.
= el Afterwaords it was discoverod that the nutrient medium used was ox-
i z By ceasively alkaling in veaction, which :ll:l'_'lJI.I]It-L‘I:I_'[lJl' tha negatlve results,
i " - : To these nine cases may be added nine examined by Sur-
F P geon-Captain Hughes and two by Surgeon Gipps, RN, in all
e of which the same micro-organizm, s?mrtl}' to be deseribed,
; 5 graiT- was demonstrated, : :
BT IAYAE n.ﬁ\‘. From the foregoing twenty fatal eases of this dizease it will
; KT be seen that in nineteen one and the same micro-organism
ol . was . found. I further made the attempt while in Malta,
| 1ng] during the autumn of 1501, to grow this micro-organism from
a4 the tissues of the living subject by splenic puncture. Eight
attempts in all were made, and of these two were successtul,
Pouse] e but the six failures were due to the use of an excessively
Aese far alkaline nutrient medinm in which the micro-organism wonld
& dawal rg
breeus| ofwzolalz] T not grow,

CCAsSE V.= UL sz 22 venrs @ duration of illness twentys-four days. The
#ix tubes inoculated from tle spleen showed the nsual growth alter the
usual time. (See chart.)

Case v.—G W, aged 2; duration of ilineza fifty-three days.
Lnoculations were made from the liver, kidney, atd 2plecn, butall ve-
mained perfectly sterile exeept one, in which tilnr usual growth sppesred
after geveral days, [ ean only aceount for thiz scarcity of the micro-
nisms hy supposing that most of them had died out owing tothe long
::._l 'JILINI of thevase. The following chact illusteates the course of the
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CAsE vI.—T. ., aged 2t duration of illness cight days. This casze
resamblod one of typhoid very closely. The stools thronghout were fuid
and yellow, the abdomen tympanitic, and the tongue dry and brown,
The post-morfam cxamination showed the organs congested,  The spleen
weighed 18 ounces ; no enlargement or ulcerntion of Pever's glands or
other glands of the small intestine; Invge intestine wormol.  Six agor-
agar tubes were inoculated fvom the spleen; and showed the chavacter-
istle growth of Maltafever on the fourth day.  (Seo choart.)

UASE viL—[. G, ored 22: died after a fow doys’ illness.  The
spleen was 22 ounces in wolght. Five agar-agar tubes wore inocalatod
and placed in the incubator. The characteristie mrowtl appeared in all
””;‘- Lulres on the morning of the fonvth day.

CASE vile—({., D., agml 25: died on the eighth day of illness. Dody
_H'“'D'i a strong muscnlar man ; mesenteric glands wot culavged ; lavge
small inteatines showad no appeavance of glandular enlargement o
_“""'-"-"“illlh The spleen weigliod 19 onnees, ad was soft and palpy.  Six
]"“r““-}."ill' tuhes werse inocu lated from this ovgan and placed in the inea-
t’ﬂ;’-} After four days the characteristic growth appeared inoall,  (Seo

From the foregoing considerations I think the constant
oecurrence in the dizeaze of o particular micro-organism can
b held as proved. :

In rvegard to its non-oceurrence in other diseases, I may
mention that while in Malta I made inoculation experiments
from several fatal cases of typhoid fever, and in each case
cultivated a bacillus corresponding in size and manner of
growth to the one dezeribed by Eberth and Gaithy. In these
test tubes a copious growth appeared on the agar-agar at the
end of twenty-four hours, being in marked contrast to the
extremely slow growth of the micrococens of Malta fever.
In the same way dysentery, tuberculosis, pneumonia, and in
fact every fatal case that oceurred was made into a control
experiment, but in no instance was there at any time culti-
vated a microbe bearing the most distant resemblanee to that
found in the disease under consideration,

MorpHoLoGy AXD Crrrrnarn CHAnAcTERS oF THE MIicRo-
coccrs of Marta FEVER.

The Microcoecus Melitensizs is round or slightly owval
in form, amd measures in dried preparations about 0,33, in
diameter. It is theecfore a very minute organism, and
requires a magnifving power of L0 or 1500 diameters.
Viewed in a drop of water, unstained, the microbes arve seen
as bright points in active molecular movement, the zreat
majority of them single, a few in pairs, but never in chains.®
Like most micrococel, they possess no power of spontaneous
movement. They ean be readily stained in a watery solution
of gentian violet. but Gram’s method is not applicable, as
they beeome decolorised in the process, Treating specimens
\TiT.?l aleohol at once removes all colour from the micro-
organisms, even after fixing them with osmie acid, corrosive
sublimate, or tanniec acid. In nutrient peptonized broth,
lept at 372 C., no change can be seen for the first few days,
but after some time the fluid becomes decidedly eloudy,
without any formation of pellicle on the surface. o h

The best medium for the caltivation of this species 18
ordinary 1.5 per cent. peptonised agav-agar beef jelly. In
stab cultures no change takes place for several days. Then
the growth appearz as minute pearly white spots seattered
rounil the point of puncture, and minnte round white
eolonies are also seen along the course of the needle track,
After some weeks the eolonies on the sarface grow larger, and
join to form a rosette-shaped eolony, while the needle track
becomes strongly marked, solid-looking and yellowish-brown
in eolour, with serrated edges.  After the lapse of some
months the srowth remains restricted in area, and its colour
deepens bo buit,

When growing on the sloping surface of agac-agar and
examined by transmitted light, the appearance of the colonies
i= somewhat different. At the end of nine or ten days, ‘if
kept at 472 ., some of the eolonies are as large as No. 4
shot. They are round in shape, with an even contour,
iged above the surface of the agar, smooth and shining,
On holding up the tube and examining such colonies by
-"_."1111'{L:ul|-1':1|hl.'ﬁ|| Hughies writes me that e lias saeeceded in growing

tlais microle lnto shoet chains in hanglog drop cultures.
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transmitted light, the centre of each is seen to be yellowish
in colour, while the periphery appears bluish-white. On
looking at the same colonies by reflected light no appearance
of yellow can be seen; they then simply appear to be milky
white in eolour. The separate eolonies on the surface of the
‘agar-agar do not extend indefinitely, and after a couple of
months are found to be no larger than hemp-seeds.

The time which elapses before the colonies of this micro-
ecoccus can be seenn by the naked eye on the suriace of the
nutrient medium is fairly constant, and is a valuable charneter
for the identification of the species. Keptat a temperature of
252 (. this period may be stated to be seven days, at 37° (.
about half that time. When stab eultivations are made into
10 per cent. nutrient gelatine, and kept at 22° C_, little or no

rowth takes place. After a month the needle track has

me slightly developed, and on the surface can sometimes

geen o minute smooth white growth not larger than a pin's
head. No liguefaction of the gelatine takes place. .

Plate cultivations in gelatine of this species have not heen
gatisfactory on account of the extreme slownesz of its growth at
the temperature at which this medium remaing solid. Planted
on boiled potato, and kept at blood temperature, no apparent
growth takes place,

Ox THE TRANSMISSION OF MALTA FEVER TO ANIMALS.

The effect of the suhr:utpnenus injection of small quantities
of pure cultures of the micrococeus of Malta fever were first
tried on mice, guinea-pigs, and rabbits, but with altogether
negative results. With monkeys, however, the results were
more successiul, as the following experiments will show :

EXPERIMENT [.—Monkey ¥No. 1, male, specles bonnet. Thetemperature
of this monkey for & fortnight before: {noculntiuu ranged between #6° F,
and 100* F. He ate well, was very active, and to all appearance hoealthy.
The material used for inoculation was a portion of a colony removed from
an agar-agar tube by a platinuom neadle, and rubbed up with a small quan-
tity of sterilised distilled water._ This was injected under the skin of the
monkey's leit forearm by means bf a sterilised hypodermic syringe., The
tube from which the material was taken was a cultivation from Case 1,
and had been growing outside the body for ||¢nr]}_; a month. The
monkeys temperature went rapidly up, reaching 109 F., and aitera
severe illness which lasted twenty-one days he died. On posi-moriem
examination the lungs showed no Eiﬁni of tuberculosiz; the liver was
congested, the spleen enormously an argod. and the mucous meéembrane
of thae intestines free from ulceration. Bix tubes of agar-agar nutrient
jelly were inoculated from the spleen and two from the liver.  In all the
spleen and one of the liver tubes the wth characteristic of the mic
eoceus of Malta fever appeared aiter the usual time. Imthe second liver

tube no growth of any kind took place. The following chart shows the
temperatura curve,
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EXPERINMENT II.—Monkey Xo. 2, male, species unknown ; inoenlated in
the same manuer as in the lost experiment. This monkey remained to
all appearances in good health: his temperature, however, ran up to
1H2 F., at which it remnined, with slight variations, for sixteen davs,
Some slight inflammation and llmﬂ formation occurred at the point of
injectlon, but this pagsed oif and the wmonkey eecovered his nsual health.

SXPERIMENT HL—Moukey No. 3, male, specics hounet. In this case
the same material wos used for inoculation as in the last experiment.
The growth used was one from the surface of an agar-agar tube of the
accond generation, which had heen growing for one month, This was
mixed in the usual way in sterilised broth, and injected into theleftarm.
This monkey's temporature also ran high, and he died after thirteen
days’ fllness. Inoculations made frone the apleen into agar-agar tubes
showed the fivst appearauce of the micvecoceus of Malta fever alter four

days.

i EI.['I!“I!IH}ET 1%v.—1 am indebted to Surgeon-Captain Hughes, A M8, for
notes of the following threecazes. Monkey No. 4, male, species bonnet, This
monkey was underob2ervation for two munthst.?lurmg which time his appe-
tite was good and his tempéerature nermal, He was inoculated by in Em-w:'l T
L e.em. of sterilised broth, in which had been rubbed up a small quan
tity of growth from an agar tube, This culiure was obtained from Case x,

H. if., and was 21 days old, The injoction was made into the left fore-
avim, the akin being previowsly shaved amd thovonghiy cleansed. Tlhie
temperature went stewdily up, reaching 6% on the fiftcenth day of ill-
ness, For the fvst ten days the monkey was lively, and continued to eat
i food, but alter this time he bezin to lie abont and vefuse his food,
Deatly oeenrred sixteen days after inoculation. Poast-mortem Eeamionlio.
—The hody was faivly well nourished: heart, appavently novmal ; lnngs,
some sero-purulent exudation in the bronchi, otherwise the Iungs ap-
peaced healthy; liver, q'-n'lm_'ﬂ'l_'d_;l.lld congested ; intestines, some conges-
tion at ileccooeal valve, otherwize novmal; spleen, much enlavged asd
conrestod. Inunﬂ'ﬁ;“ﬂh’ after death the visceran were examined, aoed
e ations made into agav-agar ivom the spleen and other ovgans.  The
chavacteristic growth took ploce in the tubes inoeulated after the usual
time. E ¢ el

Experiments v and viare interesting as |*xf-u1pl1f_vm§. Ll
chronic course of the fever as usually seen in man. They
are also of interest from the fact that these monkeys were in-
oculated from pure culturez obtained from the blood awd
spleen of monkey, Experiment v, and not, as in the other
experiments, from the orzans of man, )

| |
oar |1 ]z]|a|«|&]6] 7|8 a0minleia](is]w]r[alolnln]aialelis]e
o7 ' i
. o 1
| s0z] -
rf'
! [ l"f N A A vy Varl
RN R TN
v AT I BN [
r— =ﬁl
I | | J
oav [ ar2a zof 38 s I 5alaa e 38006 | 57 | 3820 (a0 40 [ #3] &3] 4445 [45 |47 e840 505052
ivd
|_log 1
| ups] Jin
104 JiA
_1.?.51*1. / lrl -|1
i 1
] ; A 1 I“ F -H.f'
rad & q&u" lﬁ d J”tl' ;
§| |'AYAN én’ ] o T
il WL b2l fa |
al . |
_:Hi_ i
] 1
[ | [ | | | |
kv [ 53| 54| 55|58)57 |88 | 59 20 |61 |62 |63]we ) a5 s o et |es rol7i [72 (73] va75] 78] @] T80
=t
1] [
104 i
_l.']j H I P‘
= WA, \
] | I
ALV oA A Y
T 7Aoo NN AT Y
m o  uL
i i i
.
| | [ | | 1|
oy | 73|3016 |82| 85 a+155 6667 |#alee) 30] 2 [92 |33 ae] 28 ac [av |as]as|
| _sod} |
F R e
fan N an 2
e SR TIAYA A Yl
|88 W i v pﬂs
_._B]'I







JuLy 8 1303.]

MALTA FEVER.

Tue Huitem
EMCAL JOTREAE ﬁ]

ExpERiMENT v.—Moukey, male, species bonnet, was under observation
forr threo months previous to inoculation, Two ulni.-g after the injection of
a pure culture of the Mlerococeus Melitensis obtained from the blood of
Experiment v he developed pyrexia, which lasted 23 months, and ended
in recovery.  The temperature chart is very similar to that of Experi-
ment ¥, mnd is withheld on account of want of space.

EXPERIMEST vi.—Monkey, female, specicas bonuet ; inoculated with a
E:urﬂ culture ohtained from the spleen of Experiment 1v. Ehe suffered

v more than three months (rom o vory typical attack of this fover, ulti-
mately recovering completely, The foregoing chart illustrates the chironle
course of the disease, and Is remarkably similar to whoat obtains in
JIRET IR

From these experiments it will be seen that the injection
of pure cultivations of the Micrococens Melitensis into
monkeys gave rise to a disease bearing a strong resemblance
to that found in man, and cansed dmtﬁ in three experiments
put of six. Further, it will be noted that from the three
fatal cases the same micro-organism was again recovered in a
state of pure culture.

From the above considerations sufficient evidence has, in
my opinion, been brought forward to show that in all proba-
bility the micrococens above deseribed is the proximate cause
of Malta fever, and is the strongest evidence yel adduced to
show that this disease is a specifie fever, quite distinet from
thold or malaria.

n regard to the important question as to how this miero-
organism gains access to the human subject, whether by the
air, in the drinking water, or in the food, absolutely nothing
is known up to the present, and on aceount of the li'ligh tem-
perature required for its growth, the length of time which
elapses before the colonies appear, and the absence of any
well-marked morphological or cultural characteristics, the
gearch for it outzide the body will be found very difficult.

IL—Its BeEmaviorn ot Mavra®
By Svnagox-Capraix M. LOUIS HUGHES, AAME,,

Malta,
(In chavge of Military Analytical Labovatory, Valletta.)

CMEMTERRANEAX, Malta, or rock fever,” officially returned in
the army statistics ag “ simple continued fever,” presents far
larger admission and invaliding rates in certain Mediterranean
garrison towns than any other dizease.

[. Quantity.—The Malteze suffer proportionally less from it
than Britishh troops, but it iz =aid to be increasing in fre-
quency among the eivil population of Valletta. It does not,
however, appear to show that special predilection for new-
comers that is so commonly noticed in the case of enterie
fever.  Inquantity it has, however, on the whole, slowly but
steadily decreased among the troops in Malta during the last
seventy-five years, owing, doubtless, to the constant zanitary
improvements in barracks. While the admission rate per
L0 for enteric fever has during the last thicty-three years
remained fairly constant, except at certain periods when some
definite and widespread cause has been at work, that of
simple continued fever has regularly risenand fallen in seven-
year cyeles between the maximum of 268.5 per 1,000 of strength
i 1859, and the minimum of 71.2 in 1883, Marston, as quoted
by Bruce, has mentioned an alternation of this fever with
enterie fever, in epidemic form; but, speaking generally for
Malta, I do not find this borne out by statisties; and though
it has occurred in individual barracks, yet the epidemics
have little relation to one another.

[I. Quality.—~The case mortality has decreased from 3.08 in

he sixties to 2.60 in the seventies, and 0.93 per mille in the
eighties. Epidemics of note have become rare since 1873, and
vapidly fataleases ave in the present day few. The admission
aud mortality rates during each seven-year eyele have risen
together to a maximum, but the death-rate has fallen earlier
and faster than the admission-rate, Finally, the admission-
rate for rheumatic affections (in most instances the character-
istie sequels of Mediterranean fever) has, as far as quantity is
voncerned, shown the same varviations and general decrease as
the fever in question.

II. Seqsonal Prevalence.—Though ague (that iz intermittent
fever) does not exizt as an endemie diseaze in Malta yet the
seisonal prevalence of Mediterranean fever exactly corre-
sponds to that of the so-called malarial poison. Becoming

* Abstract of a paper read to the Malta Branch of the British Medical
Association,

fairly prevalent in April the attack-rate reaches a maximum
in July, August, and September, the hottest and driest
months, and then falls until, in the wet and ecold months of

December, January, and February, a few sporadic though
often extremely fatal cases oceur.  Enterie fever, on the other
hand, becomes most prevalent after the first heavy rains, con-
tinuing during the autumn and eacly winter months.

V. Localisation.—1t has always been distinetly endemie in
(1} the barracks, houzes and hovels buailt by the Knights be-
tween the beginning of the sixteenth and end of the
eighteenth centuries—all these buildings have for vears
been in an overcrowded and inzanitary condition though at
present subject to vearly improvements; (2) in the ships at
anchor in the harbours of Malta,

The fever is certainly not contagious from man to man,
and both in localisation and general clinical characters it
liasaclose analogy to enterie fever. In one instance lately three
fatal cases of fever were admitted from a barrack containing
eighty men, though no cases of fever had ocemrred thers dur-
ing the preceding twelve months. Clinically they were some-
what analogous, but the pest-mortem appearances and bacterio-
logical tests clearly indicated that one was enterie and the
other two Mediterranean fever.

Bacteriological facts in no way negative the theory of fwcal
transmizsion of infection, and hygienic authorities and my
own experiments point to a suitable reaction of fmees
sewage, and moré especially of rock and sea water contami-
nated by sewage, Tor the growth of the special micro-
organism of this fever, though owing to the high tempera-
ture necessary and the length of time elapsing before the
colonies appear, the specific growth has not as yet been
isolated definitely. In the harbours of Malta, in zpite of
recent improvements by which most of the sewage is pumped
out to sea, large zewer outlets exist in the Quarantine
Harbour, and the excreta of some 5000 to 8,000 sailora
employed on ships of war and mercantile vessels, are being
continually poured into the enclosed and tideless harbours,
converting their basins into one large cesspool, which is never
cleaned out, and must hold the accumulations of ages. The
offensive state of the water becomes apparent to both sight
and smell at the sewer-outlets at all times, and in the
enclosed creeks and docks on rough days, yet in summer
goldiers and sailors may be seen bathing daily all round
these very places. Moreover, this same water iz used for
washing down decks, ete.. so that when drying it 'I'm?r ampla
opportunity of giving off in an enclosed space such miasmata
as it may contain.

H’Them];s no evidence in favour of infected food or drink-
ing water having any causal connection with this fever, and
the introduction of a pure water supply under pressure has
not lessened its prevalence in Valletta. The facts point dis-
tinctly to a probable air-borne virus on shore, as does the fol-

lowing aceount of a recent epidemic :

A regiment was quartersd on o amall island in the Quarantine Harbour,
Vallaetta, from January fnd, 1562, until October 10th of the same year
during which period it suffered seversly from “ simple continued fever,
197 eases being admitted from a strength of 760 men. The regiment had
suffered severely from this fever elsewhers during its first year's service
im Malta, had been seasoned by a three rg' residence, and was com-

sod of men whose ages were not helow the average of the station, yet

heir fever pate for 1902 far exceeded that of any other regiment. Of
thess men, 450 were quartered In wooden huts, and the remaining 350 in
an old fort close by, which had been built by the KEnights in 1735 A
careful analyais of the fever admissions divides them into two classes (—

1. Cases of true Mediterranean fever.

. Relapses and slight cases of the same fever (the latter possibly due
to special individual power of resistance}, cases ol simple ardent fever
{febricula), and other obacure but alilgl:r. febrile aflmenta. The last clasa
of cases were in hospital but a short time, and there is little to note of
eonsequence sxcept that the numbers were higher than those from other
harracks, and t'ImEill ?mpm-tian to strength the number of admissions
from the fort was double that from the hutz. The admission rate per
mille for troe Mediterranean fever in Valletta district (strength 3,511, in-
cluding the Island in question) in 152 was 5.2, while those of the
Tuts and fort in question were 463 and 1784 rvespectively, showing
that some local ecause of fever must exist in the fort. In the fort,
44 men, 2 women, and 5 children of this regiment were afected.
anil of the men, 1 died, 8 were invalided, 14 were sent to the sanitarium,
and 17 returned to duty straight from hospital, the average stay in hos-

ital being 5.3 days.? ~ The majority of these reoms are dark, close, and
damp, amd wera wever intended for barracks. Hound the back of the
rooms ran larze channels, cut in the extremely porous rock, and passing
on cach side of the fort down to the sea. From 1370 these chanuels wera

s Sinee the above was written news has come from Gozo that seme of
these men have suffered from relapses, and even been invalided home,
aveeutuating the seriousness of this outhreak.
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nsed as sewers, until the substitution in 1385 of the present dry-carth
eyatein. Meditervanean fever occurred in the fort duripg this period,
being epidemic in 1870 and 1872, but not excessive in 1835461, From 1885
to 15301 a quantity of sewage remained boxed 1.I.E . witih the vesult that the
stone became 2oaked with sewage, even through the walls and fsorving to
the adjacent rooms. Recent analysis of portionz of the walls of the
ehannels and rooms showed not ouly a larger percentage of chemical
¢stituents of sewage with the presence of much orvganke matter and
Lwyge numbers of putrid and non-pathogenic organisms, but also a nen-
wal or faintly alkaline veaction as compared with clean newly-quarried
and similar stone, which is highly alkaline, theveby forming theovetically
o suitable nidus for the minute micrococcus of this fever. Between
Septomber and December, 1901, a thorough overhauling of the drains took
lace, these channels being cleaned and converted into surfacc-wator
draing, gratings being placed at intervals almost on a level witl, and ad-
accent to, o even opposite, the windows of the barrack rooms. Owing
o their situation and constraction there was o varying yet constant cor-
rent of alr from the sen travelling up these channels and passing out of
thie gratings into the fort, the porous walls at the same time being wet or
dry aceording to the state of the atmesphere and the amount of vain,
There was ample opportunity for minzmats to pass from the rock chan-
nels into the barrack vooms, and it is a sufficient fact that these 44 cnses
slept in beds grouped in close and definite velation to the rock-chunnel
rratings and sewage-sonked walls, and were in divect proportion to the
a4 present. The fivst case was admitted on Febroary ath, fonr days
w cessation of the heavy vain.  There was no other apparent
vause for the ountbreak; obvicus sanitory lmprovements resulted in o

vessation of the fever, and it has not broken out again this spring.

The drainuge of Valletta wonld seem to have some rela-
tionship to the reported increase of this fever among the
civil population. The drains 'I}I.;Iglliltﬂl}'l consisted of very
la:r e, deep channels, cut by the l\.Fli;.fhlﬁ in the porous ek,
with faulty gradients and no flushing. In these the sewage
was semistagnant, keeping a faitly average level during the
dry months, at the same time soaking for years into the
porous walls. Between 1870 and 1835 new sewer pipes of a
auitable size, and well ventilated, were accurately laid at the
bottom of these channels, the upper part being used as a
surface and storm water drain.  This upper part is wet in the
rainy season, but dry and suitable during the hot months
for the escape of miasmata, which by the way of the ventila-
tors and numerous traps (also at this time dry) must pass
into the houses. At the same time, on account of the hilly
nature of the ground on which Valletta iz built, many even
of the more modern ventilators, though carviedl high above
the roof, are yet on a level with the windows of houses across
the street. Whether from insufficient Hushing or gther
causes, their amell is often offensively perceptible in summer,
anil the writer has frequently come across cases of Mediter-
ram-:_m fever GUC'I:II‘I.:EI'IQ 11 persons S].E'E'DIII 1 vooims near such
ventilators. This increased prevalence therefore may be due
to an increase in the mechanical means of diffusion of the
virus. :‘b,;i,v]ﬂ,in in Gibraltar, where the rock i3 less porous and
less absorbent than in Malta, this fever is less prevalent and
milder in type. :

If the foregoing facts have led us to correct conclusions,

there is every chayce of our being able in the future to lessen
the prevalence of this fever. If we have acted in ignorance
of its nature in the past, let us improve in the future, by
careful attention to sanitation, by regulated bathing places,
by providing suitable air space and ventilation for the diffu-
sion of the poison in old and dangerous barracks, and while
cutting off and E?Dltllllﬁ old sources of infection, preveut
fresh pollution of the rock, harbours, and air dwellings ; the
last by improving the height and situation of drain ventila-
tors, and possibly by the introduction of modern sewer-gas
destructors. . ;
_ In conclusion, I would point out that this fever, allied as
it is to enteric fever, yet belongs distinetly to the mobile
group, characterised by an uncertain duration, a tendency to
relapses, and a feeble power of conferring immunity from sub-
sequent attacks, and is a link between enteric fever and the
so-¢alled malarial marsh fever (intermittent aguel.

III.—CERrTAIN COMPLICATIONS.

By Svneeox-Carraiy SINCLAIR WESTCOTT, A5,

Ordinary Course of the Fever—The onset may be insidious
or sudden, with fever of remittent type, simulating that of
enterie fever; but the temperature soon becomes irvegular,
and, generally towards the end of the second week, the con-
comitant constitutional symptoms commence to disappear,
the tongue cleans, the appetite returns, the mental condition
improves, and we hope that convalescence has commeneed;
but the temperature remains high, and at any moment the

patient is liable to suffer from a ::Lllllllrli{'ll“:uu resembling
rheumatic fever; the joints swell and hecome patinful, and
the constitutional symptoms of fever return, but the charae-
teristic perspiration of rheumatic fever is abzent, and there is
evidently no relation to it. This complication, like every
symptom of this disease, is of most uncertain duration and
degree ; it may attack only one or two joints and last only a
day or two, or it may cause permanent joint dizease, ;
ocal Puralysis and Atrophy of Museles—Local paralysis

occurs frequently. The extensor muscles of the feet ae
those almost exclusively affected; the extensor proprius
pollicis is more completely paralysed than the others, and
the big toe drops in a most characteristic manner. T have
seen two cases in which the muscles of the shoulder and arm
were affected, but they were exceptional,  This symptom i~
a late manifestation, zeldom appeaving within four montls.
but in one caze it ocenrred as early as thef end of the secomd
week of the disease.  The paralysed muscles atrophy slowly,
and recover their proportions long after power has returned
to them, The alterations in the electrienl renctions are both
quantitative and qualitative.  Diminution of the museulay
response is the only quantitative alteration [ have noticed.
The qualitative alterations are both modal and serial; the
former consists in a sluggish contraction with marked dura-
tion of tetanus ; in =ome cases this is the only change, but in
those of long duration there is an overtaking of the eathodal
closing contraction by the anodal elesing contraction. -
covery is generally complete. but it takes place slowly.,

Rhewmatord Poins: Newralgie.—Rheamatic }_unm-:. m-l-ptn;lit”_r
in the back and lower extremities, and newalgia, particularly
of the seiatic nerve, accompany the disease, and ave symptoms
which persist during the long convalescence.

Aneemie.~—Anemia is always present, and it does not seem
to be influenced by the administeation of ivon.

A CASE OF TYPHOID FEVER FOLLOWED BY
PERFORATION AND RECOVERY.

Br AXTHOXY McCALT, M.B.,, (".3L, ‘
Conishorougl,

Mus. W., aged 3, o thin, = wiry " woman, complained of
ceneral mafaise, headache, muscular tremors, ete., on August
25th, 1892, As she had been nursing her son who was
vecovering from an attack of typhoid fover she was at ome
ordered to bed, and a calomel and rhubarh powder given
with the usual typhoid dietary, and salol in 3-grain doses
every three hours, The fever pursued a typical but mild
course until the fifth day, when the temperature reached 10447,
On inguiry it was found that the salol powders had not heew
wiven since the previous evening. 10-grain doses every twe
hiours were then ordered. and by evening the temperatare was=
1022, The razsh appeared on the eighth day.

On the moming of the fifteenth day of the fever the
patient’s temperature was 101.6%, and she was not visited
again that day as her progress was so =atizfactory.

Early on the momning of September 10th (the sixteenth
day) .-aﬁu. was visited inanswer to an urgent call, and found
ina state of collapse. She was propped up in bed, breathing
hurriedly, evidently in great pain, vomiting every few min-
utes; beads of perspiration stood out on the furehead: the
features were pinched and dusky, and she presented all the
symptoms of impending death.  Her temperature was 977,
the extremities cold ; there was marked tympanites, and great
tenderness over the ciecum. The collapse was treated by re-
peated small doses of stimulants, the extremities packed
round with hot bricks wrapped in flannel, and a mixture con-
taining tinet. opii m20, spt. ammon. aromat. wls gé_\{un
every hour. =he. took Auid nourishment in small gquantities
and gradually improved. The temperature was 98.6° al
L L

On September 11th vomiting was still troublesome ; there
was a considerable aren of dulness over the coecnm, and sliglht
dulness in both flanks, The circamference of the abdomen
at the umbilicuz was 35 inches, 7 inches more than normal.
A '.ﬁpint enema of hot water was nsed, and the bowels acted
wall.






