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PREFACE

These Memoranda were originally compiled by the late Sir Andrew
Balfour, K CM.G., C.B, F.R.S., for medical officers serving abrozd in
the war of 1914-18. He and Iis collaborators prepared two further
editions and the work contmued to expand under the editorship of
Lieutcnant-General Sir Willam MacArthur, K.C.B,, D.SO, O.BE.
This, the eighth, edition contamns new articles on Infective Hepatitis,
Leprosy, 1 Diseases, Sul; Drugs, Tropical Eosino-
philia, and Uses of D,D.T., while the formerly separate sections on Kala-
azar and Onental sore (Cutaneous leishmaniasis) have been brought
together under the single headung : Leishmanasis  In the sams way, the
section on Ameebiasis includes Intestinal ameebiasis (Amabic dysentery)
and Hepatic ameebiasis (Hepatic abscess).

Many sections have been wholly or largely rewritten @ bring them into
Iine with the numerous and rapid advances in our knowledge during the
1939-45 war, and 20 new figures or plates have been added or substituted.
Many of the illustrations have been lent by the Wellcome Bureau of
Scientific Research.

B - P N U N

a nival, to standard works.

The task of producing a new editron has been helped forward in
different ways by many fnends of the War Office, and by the useful
suggestions offered by reviewers who took notice of the s'emmh 94
ediion  We have not met all the ponts brought to our notice ; lhercfors

. . N -

Licutenant-General,
Durector-General,
Army Medical Services,

10th July, 1916.



ANCYLOSTOMIASIS

‘This important helmunthic infection prevails wher:ver chmatic con-
ditions and imperfect permut the
The disease 1s widely distributed between the latitudes of 30 deg N. and
30 deg. S, and beyond these limts 1t has been found among workers 1n
mmes and tunnels, owing to the higher temperature 1n such places, and
the lack of sanstary control

Etiology.—Human ancylostomuasis 15 due mamly to two specis of
nematode worms belonging to different genera of the famnly Acylosto-
mide  One of these species 1s Ancylostoma duodenale, the other Necator
amenicanys  Their respective distribution 1s difficult to demarcate as they
have often been confused 1n the past In most affected countries both
species occur, and they may be present in the same person. Other
factors being equal, 4 duodenale appears to be more hurtful to its host
than N americanus A brazihense, A camnum and A malayanum,
ancylostomes normally parasitic en ammals, occasionally invade man,
giving rise to a creeping eruption of the skin  But these aumal ancylos-
tomes do not undergo further development in the human host , therefore
wvisceral symptoms do not follow

‘The ancylostomes are small worms, about 8-10 mm long, of a pinkish-
white colour when alive, but grey when dead  When gorged with blood
they are reddish brown Male and female forms are present and their
habutat 15 the human small intestine, more especally the jejunum, though
they are also found i the duodenum and rarely in the ileum  Ancylos-
tomes attach themselves to the mucous membrane by means of their
buccal armature, more formdable m the case of 4 duodenale. Its mouth
capsule possesses both dorsal and ventral hooked teeth, while 1n N
americanus the solitary so-called **tooth’” is dorsal The latter has the
teeth proper replaced by chitnous plates  Each spectes 15 also armed
with internal buccal lancets

In A brauhense, the outer pawr of ventral teeth are large and well
developed, whereas the iner pair are minute

These worms are blood-sucking parasites, and the symptoms they
produce are due in part to foss of blood, mn part doubtless to the slow
destruction of the mucosa and submucosa on which the ancylostomes
{eed, and possibly also to the effects of a hemolytic toxm which they are
believed to excrete It has also been said that bacterial infections may
result through the lesions caused by the parasites and that these play an
mnportant part i the symptomatology.

A certan amount of development occurs as the egg travels down the
?umanaa‘hkmemary‘_canal, for the contamned granular mass divides into

Y3 deg k)  In twenty-four hours, if the are the
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young embryo can be seen coiled up in the egg. It escapes from it asa
larva i from two to seven days and feeds upon the feces (Fig. 1) The
larva moults twice, and often after the second moult it retains the cast
shin as a sheath, but this may be discarded. It has now reached the
nfective stage and, ceasing to feed and grow, it makes for moist carth or
water. Itis active and can swim, wriggle, and even chimb up any surface
which 1s wet, and 1t is greatly assisted in 1ts progression by the presence

Fig. 1.

Davelopment of Ancslosioma duodenale @ b, . d, ¢ f, g, scgmentation ofegs, K, L1, the larvs,
& excapc of tarva from exg, /. m, empty ezg shell  Greatly enlarged  (Afer Perroncito }
of an accompanying film of water, Larve may pass vertically through
as much as thirty-six inches of light so1l to reach the surface of the ground,
but their radial spread from a focus of mfection seems to be hmited to a
few wnches,
Infection can take place tn two ways, through the mouth and through
the skin  The latter 15 much the more important, though direct trans-
" . . A LR BT --

- - “

which the larve pass, and from the subcutaneous tissues they reach the
vems and Jymphatics and travel to the intestine via the heart, arteries,
capillanes, and air cells of the lung, bronchy, trachea, faryny, asophagus
and stomach, Leaving the stomach, they mature in the intestine, and,
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Emaciation 1s not a feature of the disease in adults, Stunttng, both mental
and physical, 1s common in children with severe parasitzation, Faulty
nutrition is usually an important factor in these cases,

So much for the general symptoms,  In the tropics anemia plus dropsy
should always lead one to think of ancylostomuasis. As regards the skin
eruption at the site of invasion, 1t suffices to say that at the start tt1sa
mifd dermatitis characterized by redness and the presence of urticamal
weals or small vesicles, and that later, owing to secondary pyogenic
infection, 1t assumes a pustular character. It 15 known as ground-itch
Tt should be noted that the skin invasion by 4. duodenale does not always
give r1se to dermatites and that ground-itch 15 not common in Egypt where
ancylostomasis 1s nife.

Complications.—Ulceration of the mouth may be noted, The drease
often occurs along with malaria and amabic dysentery.

Diagnasis.—This can only be made with certamnty by the discovery of
ova i the freces, though 1t must be remembered that their absence docs

plan to place washed and sedimented feces on a shde for a few minutes
and then gently immerse in water. The ova remam after everything else
has been washed off, and by repsating the process quite a collectton of
eggs may be obtamed on the slide.

The eggs of such des as Trich eyl lubrife and
Ternidens which I man, may readily be
mustaken for those of ancylostomes, In doubtful cases a scries of eggs
should be measured, and the degree of devclopment in the yolk of freshly
passed specimens carefully noted.

Eosimoptulia is often present but it is not sufficiently characteristic of
the disease to be of much diagnostic value. It is often absent jn severe
nfections and when the hookworm disease 1s complicated by malara or
kala-azar,

Differential Diagnosis —Distinguish from Bright s dtscase, beriberi, and
secondary anemua from other causes.

Prophylaxis.—From what has been said it must be evident that the chief
prophylactic measure consssts in presenting the fiweal contamination of
soil, water, or such foodstuffs as vegetables which are eaten uncooked.
Special care as regards conservancy methods in the tropics is therefore of
prime 1mportance,

The employment of the deep bore-hole latrine alTo(ds an adequate
method for disposal of fzces, and 13 preferable to trenching systems. In
aither case care must be taken to see that the edges of sutfaces around
the latrine openings are kept clean and that the fest of users are protected.

Bucket-removal systems are less satisfactory but may have to be em-
ployed under certam circumstances.  Cresol should be placed i thy
1atrine buckets 1 the usual way or, if this 1s not avalable, a layer of
common salt on the bottom of the bucket and another on the top when
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the bucket ss full, will serve the same purpose  In the latter case ntumate
contact with the fzzces must be ensured by mixing, as selid salt does not
penetrate fzces for some forty-cight hours,

1f mctneration 15 employed there must be no muung of the fresh faces
with bhoosa or other combustible matter on the ground, thereby increasing
the risk of soil contamination, From the pan to the fire must be the
motto

C soul 15 the most source of mfection, and such
contamination may be direct or indirect, the latter often occurting owing
to disserunation by footwear. Over three hundred larvae have been
tecovered from the muddy shoes of one person, Ova, too, may pass
unaffected through the stomach and intestine of the domestic pig and may
be dissemunated 1 this way.

Camping sites must be carefully selected and kept clean. Contamuna-
tion of ground may be established by the finding of larva and an
apparatus for their detection has been devised. 1t consists of a funnel
covered by a fine mesh sieve in whuch the soil 1s placed  When the funnel
s filled with water up to the lower soul levet the larvae pass mto the water
and can be recovered from the lower end of the funnel.

Badly contamnated ground should be abandoned, but as most of the

- e A e W

measures are impossible the suspected ground may be **fired”” before
use,
Owing to the need of the larve for mossture the dryung up of damp areas
by dramage often achieves good results,

Water supplies should be protected and bathing places properly chosen
and regulated, while all measures necessary must be taken to prevent
contamunation of foodstuffs such as vegetables and fruits which are eaten
uncooked  As a further protection all uncooked frait and vegetables
should be thoroughly washed before eating Hands should also be
&l—;;)mughly washed with soap and water before, and preferably also after,
all meals

Great importance 1s attached to the effective punfication of water
supplies, especaally by filtration.

& protechion of the individual must be given careful consideration,
Boots and sandals, it not defective, protect to a great extent, but 1t must
be remembered that when not on the march native troops may discard
their boots and m this way convey ifection.

‘LMf“y lndlan"::nd A.fngan troops already suffer from muld degrees of






worms.  Another method 1y to give the o1l 1n one single dose of 2¢cem,
followed by a saline purge as before,

Oul of chenopodiumn 1s effective agawnst Ascaris and Strongylowdes,

Narcosis and other ill-¢ffects have followed the adminstration of the
oil and cumulative effects have been noted, so 1t must be given with care,
especially 1 debilitated persons. The treatment should not be repeated
under ten days. There 15 no chemical antidote. In cases of poisoning
digitahs and adrenaline have been found useful. Caffemne does harm,

O1l of chenopodium may be combined with carbon tetrachlonde, one
part of the former to two of the latter. 0'1 ¢ em, of the mixture 1s given
for each year of age up to 1 Scem  The dose 1s divided into two equal
parts taken in water at an interval of one or two hours. Twao hours after
the second dose a saline purge 15 given.

) 1

n has been

espectally m the case of critically 1ll patients, as 1t 15 less toxic than carbon
tetrachlonide. ‘The adult dose 1s five pills, each contaiming 3 grains, taken
m one dose. No food should be allowed for at least four hours after
taking the drug A sakne purge should be given twenty-four hours later

Remember that the passage of worms after anthelmmtic treatment 1s
an indication for continuing rather than stopmng treatment, Cessation
of treatment should depend on the disappesrance of symptoms and the
negative results of later microscopical exammations.

The an®mea must be treated by won and other tones, a nutnious and
easily assimulable diet should be prescribed,

Ground-itch 1s best treated by an o:ntment containng zinc oxide and
salicylic acid  Bad cases may require antiseptic dressings.

SOME
ARTHROPOD PESTS*
WINGLESS PESTS
Under this heading the following arthropeds are included :—Lice, Bugs,
Fleas, the Itch Mite, Ticks and Ants
LICE
The lice comprise two groups of insects -

) The biting or feather lice (Mallophaga), which Ive on the skin of

birds and of certain non-human mammals  Their mouth parts are
adapted for biting sohd objects
The sucking lice (Anaplura), of which only one family, Pediculiche,
nfests man and monkeys, ¢ members of (his group have eyes
and this distinguishes them from all other Anoplura

Amnimals which are closely retated tend to have simitar or identical lice.

* Some of the drawings illustrang this section are reproduced by permission
of the Wellcome Bureat of Scientific Rescarch ~ Others were drawn from hfe by
John Hult Grundy i
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would account for individuals with features common to both It has
been asserted that lice from Europeans, Africans, Chinese, and other races
show shght and inconstant differences, and that lice which mfest dark
skins are themselves more pigmented than those from fair skins.

Diseases transmtted by lice.—Ep:demuc typhus, epidermc relapsing fever,
and trench fever Lice cause considerable cutancous umitation, and as a
result of scratching, secondary mfection may oceur, and diseases such as
1mpetigo, mfective dermatitis, and furunculosis may develop in infested
persons Unul these complications develop, general symptoms of
toxzmua due to the actual infestation are not usually noted, but 1f a patient.
1s very heavily infested, general symptoms of a touc nature may be seen
there 1s wsually a shght but persistent mse of temperature, headache,
fethargy, and pamns m the jomts, and a rash resembling german measles
may appear, These symptoms disappear when the patient 1s deloused,

As far as we know, the crab louse (Phthirus pubis) transmuts no specific
disease, but it uritates the skin, and the consequent scratching leads to
mfection

PEDICULUS HUMANUS CORPORIS

Under 1deat conditions the female body louse may lay 10 eggs a day,
and a total number of about 300 1 the course of her Ife. Egg-laymg1s
most active at a temperature of 30°C. (88°F) and ceases at 20°C,
(68°F) If kept at body temperature (37° C.) the eggs hatch m about
six days , at temperatures above 37°C. (98 6° F.) eggs do not develop,
and are killed if a temperature of 40° C. (104° F ) 1s mamntained  Under
cold conditions eggs are killed 1n two hours at a temperature of—17° C.
{1 4°F), and 1n seven days at a ternperature of 5° C. (41°F), If main-
tained at a temperature of 22° C, (72° F ) ova do not hatch ~ The develop-
ment of the ova may be retarded by variations of temperature and 1f
1nfested clothing 15 not worn frequently the hatching may be delayed for
as long as 25 days

Tha tam » b Ak e OO —

g e 4

development —
The egg stage lasts nine days and 30 per cent of the eggs fail to hatch

The larval stage lasts for e days and the mortality may be 40 per

ceat, The female lives for 34 days , she does not lay eggs on the Ist,

2nd or 34th day, but she may lay nmne eggs a day from the third to the
thirty-third day mclustve, se a total of 279 eggs  Therefore, allowng
for the mortality of eggs and larvze, 100 eggs produce 42 adults.

The geographical distribution of hice 1s very wide, and there 15 no part
of the world 1 which the msect (erther corporis or capins) cannot be
found, except for a few localized areas where the imhabitants have main-
tamed a high standard of personal hygiene At ordinary room tempera-
tures (e g. 16°C., 61°F ) n temperate climates they can exist without
feeding for a week, but 10 warmer climates thew hfe 1s shortened and at
temperatures of 30° C. (86° F.) they usually die m two days 1f removed
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7 Perlodxcal inspections are required to ensure that the unit is free
from and to pick out who mught infest
others, The intervals between inspections will depend on the risks of
anfestation ; i there 1s typhus 1n the district they should be held weekly.
For the nspection, all should be completely stripped and examined 1 a
good hght, underclothing must be thoroughly examuned at the same ume,

8 Men found with lice should be disinfested as early as possible to
prevent spread of the infestation, the larger the number of infested men
Jeloused at any one time, the fewer the vermmous companians to infest
the remawnder.

9 The hair should always be kept short, especially at the back and
sides of the head

DISTRUCTION OF LICE

Lice can be destroyed by insecticdes or steam. As far as the British
Army 1s concerned, steam disinfectors are now used only for the clothing
and other effects of typhus patients and contacts

Insecticides,—At present DD.T (dichlos-diphenyl-trichlorethane) 1s
used ; 1t can be applied erther as an emulsion for impregnating garments,
“*anti-typhus shirts®” (shirts A/T) for example, or as a dust for puffing
under the clothes. I a shirt A/T 1s washed not oftener than once a week.,
1t will kil Lice that come tn contact with it for up to six weeks , thereafter
the shirt needs re-impregnation,  To dust clothes, anti-louse powder 15
blown between the under surface of the clothing and the skt and nto
each layer of clothing by means of a dust-gun, the nozzle of which 1s
pushed under the clothing, The followsng details should be observed —

1 Remove the hat ; blow powder on its under-surface, replace the hat

on the head
. Open the neck of the tunic at the front and blow powder first into
the right armput, then into the left armput, and finally straight down
With both arms held straight out to the stde—to remove all obstruc-
«;on—-blcw powder first down the night sleeve and then down the left
sleeve
Insert the nozzle at the top of the trousers m front; blow powder
first down the night leg and then down the left leg
Insert the nozzle at the top of the trousers bzhind and blow pnwdcr
straight down.

Fumally insert the nozzle at the back of the neck and blow powder
straight down,

Spare clotfung and bedding should be folded and the powder blown
between adjacent folds,

The process should be repeated after two weeks because nuts are not
destroyed and 1t 15 essential to ensure sufficient concentration to kil
young lice as they hatch out.

The advantages of this method are  that the dusting ¢an be carried out
Guickly-—about two munutes for each person ; that the effect 15 persistent,
pattieularly if the clothing 1s not removed fox some time after ; and that
bathing 15 not necessary. It 1s a very swtable method for dea]mg with

N

w

m\l?"‘"‘“
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large numbers, Jis disadvantage is that it does not disinfect ; therefore
the clothing of typhus patients and contacts must be sterilized by steam.

Steam.—Lice and eggs are readily killed by exposure to a temperature
of over 80°C. (176°F.). This is most convenently obtained by low
pressure steam.

Low-p steam.—Di d d of aur 1s the panciple
mvolved. Steam passing into the top of the chamber displaces air down-
wards ; wsvally 10-20 munutes should be allowed after all the aic has been
displaced. After the first steam appears at the outlet, some time must
still elapse before all the air has been displaced, especially from the centre
of a bundle of clothes, Displacement 1s complete when a full-bore jet of
steam {steam unmixed with air) 1ssues from the outlet,

Clothes should be packed evenly and tightly mto the disinfecting
chamber to prevent steam from side-tracking through crevices. To
ensure drying, clothes should be well shaken as soon as they are taken
out of the chamber. This 1s the mode of action of the Freld Portable
Disinfectors nurbers 2 and 3 and the Serbian Barrel. The method is
used only when there 15 need to stenlize as well as disinfest the clothing,
as 1 typhus patients and contacts. Tt cannot be used for waterproofed,
rubber, or webbing articles, for leather articles such as boots, or for

T et dvace Tt ke ennile plavac and hinttane and it

can easily be scraped off.
These pomts should be borne 1n mind :—
1. The staff d 1n and disinfection should be perman-

ent, specially instructed, and trustworthy. They should be fully
.t DR PR

2. .
3. ' - K
not on both simultaneously.

4. Clean and disinfested arucles of clothing should not be stored, even
temporanily, where tnfested articles have been hept.  Untul dusinfes-
ted. vehicles used for the conveyance of dirty articles should not be
used for clean articles.

5. Unuts should be disinfested as a whole and at the same time in order
to prevent those not yet deloused from re-infesting those who have
been,

PEDICULUS HUMANUS CAPITIS
In almost all pomts of its hfe-history P. humanus capitis resembles P,
humanus corporis (Fig. 2). The head fouse is normaily confined to the
more hairy parts of the body, p i¢ its name tes—th

head. .
The eggs, usually called *“nits™’, are generally 1aid on the inch of hair
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neatest the skin, and are firmly attached to indivadual hairs by a cement
secreted by the female fouse,  The egg cases remain irmly attached to the
haus whea the ynung tice have hatched out and as the hair grows they
become The of vinegar or 10 per
cent, atetic acd to the hair before 1t 15 washed or combed will help 10
dislodge the mits,

Prevention~—The hair should be hept as short as possible. 1f there 15
a hugh nsk of infestation the scalp should be shaved—a precavtion fre-
quently adopted by Russians, Poles, and others who hase learned ats
value, The haie should be washed frequently , a weelly washing will at
teast imut the intensity of infestation to moderate degree.,

Desm-mon —Applmhon of D DT asan amp!ouse pomd:r to (hc

ne —

et s

carbolic acid (1/40) n water, olive o1l and kerosene, equal parts, and
methylated spirit (110 7) 1n water, The hair should be well soaked i the
solation and wrapped 1n a towel for a couple of hours , 1t should then be
combed wsth a “*nit-comb™,

PATINRUS PUEIS

Phektrus pubis (the crab fouse) has much the same lfe-history as Pedi-
ewlus humanus  Tts usual babitat 15 the hair of the pubic and perianal
regions but 1t may be found in other places  on the tnner and back part
of the thighs, even as fa1 down 28 the knees n hawy mdmduals ; o the
lower abdomen , 1n the awlla, and even on the eyebrows, eyelashes, and
head, 3t 5 a much-fiattened creature and the two funder pairs of leg
claws are well devetoped, gving 1t the that has
led to 1ts populat name of crab Jouse (Fig. 2) I 1s much less mobie
than Pedicnfus humaras and does not, as far as we know, transmit any
dsease  Infestation by thus parasite causes intense irntation, the bites,
‘bewng confined ta a timited area, may fead to inflammanan which 13 made
worse by scratchung. 1 the eyelashes are involved there may be marginal
blephants

The fouse stself, being almost transparent, 1s rather more dsffeult 10 see
than Pedicalus but the eggs are easily scen  The presence of pale blwish
slatey-grey spots {(maculx cerulere) on the skin of the fower abdomunal
wall above the pubic area usually denotes a heavy infestaton  This
appearance must not be rmstaken for the rash of typhus which it may
chosely resesnble.

Prevention.—Since the mivng of underclothing and the communal
use of latrines are probably the usual means of transmutng the crab
Touse, clothing showld be washed regularly and Jatrine seuts scrubbed
daily, Perjodic imspections and treatment of those infested will help to
<controf infestation

Destruction.—Insccticidal powder such as DDT. 15 dusted nn the
affected parts though it may cavse shin umitation.  Dusting has to be
repeated to catch the young hce after they hatch out. Shaving the
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affected parts, followed by a good wash with soap and water, js probably
the best method of treatment, The perianal haw must not be forgatten,
Application of mercurial ointment is said to be effective but this should
not be necessary 1f shaving and washing have been properly carried out.
For of the eyelashes and eyebs , vasehne and yeilow precipr-
tate (1 in 50) are specially recommended; the creatures can also be
removed with twcezers.

THE BED-BUG
Two species of bed-bug are important: Cumec fectularius and C.
henuptera (=rofundatus) (Fig. 3 @ and ). Both are brown, wingless
msects almost identrcal 1n appearance ; when unled they are flat, Both
have much the same habits apd lfe history, but C. fectularius is the
common bed-bug of northern Iatitudes and C hemiptera is the bed-bug
of the tropics.

Fig. 3.

@ Clmeylertularius, the cofmon bed-bug of the temperate zooe.
» ¢ hemiptera, the bed-bug of the tropics
© Bed-bugegs
Diseasces transmitted by bed-bugs.—None definitely known, but the
e o APt S D S R S
v . - . - .
most people.® .
Habits.—Both males and females suck blood. They usualﬁy bx:_c }:,xl
e A T 4 Tl Ay the

Bed-
steads, whether of wood or iron, are favourtte festing-places. They may
also be found tn any piece of furnsture, 1 fittings of rooms, and above alf

joints and crevioes,

m.{\ hungry bug can move with surprising speed but one that has recently
fed 15 slow because of distension. Bed-bugs can migrate from building to
butlding and from tent to tent, ‘They are often carmied long distances in
the rolled-up shurt sleeves of tropical kit; _sometimes they have first been
brought 110 a room 1n second-hand furpuurc. .

Bugs are apparently more numerous in cold than in hot chimates, but
they are always most actne and most 1n evidence duning the summer
months. Mature bugs can resist femperatares below freezing for a con-

- tieved by a few applications of the folloning
l'lmlbuf;::: bug bites :m,rlc icaed by & fow spplicauions
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siderable time, but eggs and larve are not quite so hardy, A bug that
has fed will survive without another blood-meal for nue months or more
5 3% hids no chance o feed 10 the interval,
Reproduction~The female lays a large numbzr of eggs ; one female in
captivty has Jaid as many as 111 in le days
PSSt S S R O PR P -

In from four to wae days lazva hatch out and feed saon afterwards
a blood meal )s avartable. Four or five days thereafier the larve moult
Tor the first time and attain the first nymphal stage.  After four subsequent
moults the adult stage 15 reached tn about six or seven weeks from the
hatctung of the egz.  Sexual matunty 1s atfained about a fortmght later,
In an unfaveurable enviconment the tme needed fac the full cycle of
deselopment may be much prolonged.

Examination for Bed-bugs.—Jonts of bedsteads, bedding (parncularly
“‘biscutts®’), and mattresses should be inspected. Cross-bars and the
corners of mosquito pets are favounte haunts, Al furniture, walls, and
fitungs such as wooden skirting and window-frames, should be wncluded
m the search A not uncommon hiding-place 1s a kit-bag or valise.

Eges and the black stains of bug excreta ave often more obvious than
the bugs themsebves. Cast moults may also be proruneat. To chachk
the evidence, adult bugs may often be **winkled out™ with a pin from
holes tn wall-plaster or furmiture,

Routine Preventive Measures

1. Examination for bed-bugs (sez above) should be carnied out weekly
at a fixed ime in working hours by the whole unit under the supervision
ofaN.CO.

2. Iron bedsteads should & disjomted ¢d the flame of a blow-lamp
played over the component parts.

3. It 1s imporiant to deny bugs harbourage by cfficient maintenance of
walls and fithings ~ Cracks should be filled with cemant or putty and walls
should be well pomted and kept free of dust and cobwzbs m which bugs
often de.

Destmction of Bed-bugs in Quarters

Two methods of desteuction are of salue  resdual spraying with
DD T. and fumigation.

DuD.T. residual spray (see Appendix 1)~—This 1s most effectwve, The
following powis need attention —

1. The srength s 5 per cent. D.D.T. in kerosene.

2 Use 1 gallon for cach 100 square feet of surface to be sprayed.

3, Apply the spray to walls, floors, and furmiture, A useful plan s to
put the beds agamst a wall and, in one operation, spray the bed, the
wall behind 51, and the floor 1t stands o,

4 Spray mattresses separatcly on both sides,
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5. After treatment do not allow the floor to be scrubbed. It may be

swept and dusted at any time and washed five days after spraying.

6. This treatment 15 effective for six months but routme preventive

measures must not be slackened.

Funugation methods—These may have to be used if D.D.T. 1s not
available for any reason. The following are effective :—

1. Fumigation with sulphur dioxide by burning sulphur or the pro-

prietary form of sulphur called “*CIMEX"".

2. Fumigation with heavy naphtha gives good results.

3. Fumugation by hydrocyamic acid gas is effective but very dangerous

to carry out; it should be done only by experts

Eggs are not destroyed by fumigation ; therefore a second fumugation
should be done ten days after the first in order to kilf off young farve that
have hatched out in the meantime,

In carrying out methods for destruction of bed-bugs, 1t is of the greatest
value to enlist the help and guidance of a Field Hygiene Section or Field
Sanuary Section. After treatment has been carried out, the occupying
unit must not slacken routne measures for prevention.

Reduviid Bugs.—Among this large family are a few blood-sucking
parasites which act as vectors of the South American trypanosome, T,
cruzi, the causative agent of South Amencan trypanosomiasis (Chagas®
disease). They arc nocturnal biters and have a special preference for
infants and young children ; their bites are relatively pamless. Triatoma
megista 15 the most common vector of T. eruzi in Brazil; other known
vectors are T. infestans (S. Brazil, Chile, Bohvia, Argentine) and Rhodiius
prolixus.

The opossum, armadillo, and certain species of bats act as matural
anima) hosts of 7. cruzi.  In adults Chagas® disease usually causes httle
constitutional disturbance, but n infants and young children 1t may be
acute and even fatal. (Edema round the eyes is an early mamfestation.
The mode of transmission s still in dispute,

ELEAS
Fleas are brown wingless msects, markedly flattened from side to side,

(Sec Fig. 4)
Fleas and their habits.—Pulex rritans 15 the only flea of which man ss
the normal host, but many species normally parasitic on other ammals
L Ll e

Europe, Egypt), C. acutus, Hoplopsyllus anomalus (squurrels; U.b A,
Sinalus ahale (tats, S.E. Asta, Chuna, Japan, cte.); Crenophthalmus
agyrees (field mice; Europe); C. cams, C. felus (dogs and cats; Europe,

* Yor relief of irntation from flea bites, see lootnote, page 18.
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{rodents, Manchuria), Pulex irritans {mar, cosmopolitam),

Fig, 4,~The Plague Flea, Xenopsylla cheopss.

Fex 3rd stage farva
Cocoon with adhering debris Fregnant femate
Unfed mate, cleaced. Usted feenale, cleated

1t 1s mnteresting to note that Lepropsylla segnes was the flea most often
found on rats in Middle-East surveys, it seldom feeds on humans and 18
not, therefore, tegarded as an wpactant vector of plague from rat to man

Ammal fleas spend more tune actualty on their hosts than Pulex irritans
spends on man  Fleas always leave a dead host and they are killed off in
great numbers when the temperature reaches 80°F or higher. If the
raised temperature comades with an excessive {21l i atmasphertc humudity
the mortahity 15 even higher, Fleas heavaly ifected withs plague bacill are
very quickly Lulfed off by such atmospheric conditions, because their whoily
or partsally blocked proventricul are M sunted for mgestion of blood and
the fleas ate thus very hable to suffer dehydratron even in a moist
atmosphere.

Cheopis index —13 15 generally accepted that if rat suney reveals an
avesage count of five X cheapus per rat, conditions are favourable to the
spread of eprdenuc plague among the nerghbounng human popalation.
This figure Tor the average number of fleas o @ rat s known as the
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**cheopis mdex’* and many plague workers attach great importaace (o 1t
as a powter to an epidemic,

Reproducton.~Whatever therr normal host, all fleas breed in dust oc
on the ground and not on the host jtself. The female lays eggs singly:
these, when laid, fall to the ground. They are fouad most readuly in dust
mn the sleeping-places of animals,

A larva haiches out from the egg; 10 summer this happens in from two
to four days, but m winter 1t may be delayed up to 14 days. The lansa is
dirly white i colour, and footless bur active. 1t is sparsely covered with
long fine hairs, During this feeding stage it hves on organic matter such
as flea fzces, and it 1s found in dust, partrculacly on the floors of dack
passages oOf cellass

After about two weeks the Jarva attains 1ts full size, finds a quiet and
preferably dark place, and spins a cocoon, inside which it undergoes
pupatton.  The pupal stage extends orver two weeks; then the pupal case
bursts and the adult flea emerges.  Pupe often seem to hatch out when
mechanscally disturbed~by 2 nearby human footstep, for example.

These usual periods are subject to great variations, and, m the case of
X cheapis, Bacot showed that the lanyal stage may last from 12 to 84 days
and the pupal stage from seven to 182 days.

dnspection for Immature Forms—~Dust from the floars of suspected places
should be swept up and exanuned with a hand lens; eggs, larve, and pup?
are easily usible by thus method,

The Tlea as disease veetor
Fleas are concerned in the transmission of i~
Plagwe—From rat to rat, rat to man, and possibly man to man (se¢

Plague),
Murine 1) phus.—From rat to rat, and rat to man {see Murine Typhus).
Iminth H) leprs dminura, a orm of rats, and Dip)+

the alimentary tract of the Jarval flea, The lasval wonm passes througn
the mid-intestme mto the himocele of the farval fica, from there it 1
carried over through the pupal stage to the adult form of the flea.  The
adult flea thus contamns the larval stage of the worm. Sweh worm-
1nfested fleas may be ingested accrdentally by man, erther oy eaung sticky
frnts to which fleas are stuck or by drinking mik in which they have
drowned. The larval worm 1s Iiberated by the crushing or digestron of
the fleas, and the adult form of H. duninuta ot D, caninurt deselops in

the human ntestine.

. [ ——

Presentise Measures agalnst Fleas
1. Floors should be made of hard matenals such as wood, nis, of
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conerele.  Dust ts castly seen on such surfaces, and they can easdy be
brushed down or washed; breeding is thus prevented,

1. Sandy floors of tents should be saturated wth water, preferably seas
ar salt-water, and stamped dowo hard, This makes a hard 2nd most
floor, unsuitable for flea breeding and hard enough to stand up to
brushing

3, Ant-louse powder {10 per cent, D,D.T.) should be Iiberally sprinkled
on floors, bedding, and bed~clothes.

4. Domestic pets shonld be washed often with soap and water, and, 1f
heavily infested, dusted with antifouse powder (10 pes cent, DDJT.L
The smallest dose necessary ta ensure even distribunion in the fur should
be used and the apphcation should not be repeated for at least 14 days,
Dog hennels should be treated with D D T, ressdual spray {see Appendic

5. Rats and mice, which carry fleas particularly dangerous fo man,
should be kept down at all imes by ant-rodent measures

6. Regular airing of bedding and its exposure to sunhight 18 mportant,
Do not forget that a tablet of sozp wielded by hand 15 an exeellent method
of catching fleas.

7. Good highuing of alt buildings and tents 15 1mportant

8. Protectrve clothing, puttees, gloves, and so forth, should be worn by
all whe sre specially expased (o infestation,

Destruction of Fleas

1. D.D.T, rasidual spray apphed to floors, formiture and the lowes
3 feet of walls 15 very effoctve agawst fleas, Corners and obvious rat.
tuns should have special atiention (see Appendix 1),

2. Liberal quanntses of anti-louse powder (10 per cent. D,D.T.) should
e blown down Tat-boles,

1. Durwg an outbreak of plague a D D T, and cresol emuiston shovld
fe used as a diafectant and imnsecticide spray  Two ounces of DD T,
should be dissolved m four ounces of warm ¢resol and this concentrate
added to a quart of water unmedately before use on floors, walls, and
furniturre,

THE YICH MITE

and infestation usually accurs duriag a period of close bodily contact.
@ s disputed whether stables 15 transferred from host to host duniag

the lqwal or nymphal stages of the parasite's life, or whether the mfesta-

ton is cormonly due (o migsation of the adult fertilized female  In all
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stages the parasite prefers to lne on skm and although nfestation by
fomites 15 a possibility, scabres 1s usually acquired by bodily contact,

Copulation 10 sarcoptic nutes has not actually been obsened and 1t1s
disputed whether this takes place 1n the burrows or on the surface of the
skin. If the act 1s performed on the surface 1t is probably true—as has
often been assumed—that the fertilized female moves on the skin uatll
she finds a site suitable for burrowing, she appears to prefer an area
where the skin may at times be lax and where small folds may be formed.
The usual sites for scabies are the hands and wrists—particularly in the
webs between the fingers and on the front of the wrist joint—the extensor
aspect of the elbows, the anterior fold of the axilli, the edge of the nase),
the penss, the scrotum, the buttocks, the ankles, and the feet, In one
sertes of 886 soldiers exarmined by Johnson and Mellanby, 63 per cent. of
the mites were found on the hands and wrists, 11 per cent. on the elbows,
9 per cent. on the feet, 8 per cent. on the gemtals, and 4 per cent, on the
tuttocks.

Fig. 5.—The Ytch Mite, Sarcoptes seabiei,

il

Mate Female. g

The mute burrows 1n the horny layer, the rate of burrowing varyng
between 05 and 4 5 mullimetres a day. She does not voluntanly leave
her burrow, but lays her eggs there at the rate of two or three every
twenty-four hours untu some 40 or S0 have been laid, and dies after six
or seven weeks Larva emerge from the eggs  The fife cycle may be

summarized as follows i—
2} days or more.

Egg stage . . . .
Larval stage . . . . 14 to 3 days.
Nymghal stage - . .. 1} 102} days.

Immature female . . . 2toddays.

The rymphal stage 15 termunated by a moult, when exther an adult male
or an imature female 1s formed  The latter has to moult once again to
produce an adult female, The shortest period which elapses from the
deposition of the egg to the emergence of the adult female may be less
than eight days. .

The fars @ fease the pareat burrow, crawl oser the shin and make small
pen-follicular torrows. The nymphs also make Dittle burrows and the
Trales lie cither on the surface or i small **pockets™ mn the eprdermis.
Probably 1t 15 only the adult oviparous female which makes the classical

‘ i . e -

ely tat ne wank dausunt

female parasites, say fise or under, 1t 1s most unlik
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mamanna ke stasne wath him raontarly Indiidialy

any wdividual 15 the total number of adult female parasites which can be
extracted from hus skn oo @ single occasion, s agvurate assessment 8
not a matter for the unshilled  But of, m dealing with @ scabses epidenac,
carefut shows that the p. of an adeguate sample
of the snfested population ss low, the measures taken to combat the
epidemic~—particularly with regard to dmfestation of formtes—need not
ke 50 vigosous as if the average parasute-rate 1s high

Tiching does not oovur unb} the ifested person becomes sensitized o
some substance {the salnva %) praduced by the mite, therefore the hout's
reaction to s first wfestation ss entsrely different from that evoked by a
subseguent snfection  Dunng the first month of the first infestation few
symptoms are notced, transwent writaton may occasonally be experr
enced, but there o8 not any esythema ot the nites of the burrows,  After a
month, 1 the majonty of cases, symptoms begin to be noted, after about
wx wmeeks the ymiation s sufficient to disturb sleep, and the pruritus
charactetsshie of climcal scabies Bas devefoped.  Aftet fourteen weeks the
tictang 15 almost and nearly , after
hax been estabhshed, the pavent s treated and cured, ard at some later
date is agatm wfested, he expenences miense uritation within 24 hours of
the mites entering hus skin, and a0 obvious erythemn and perhaps wheal
formation may be noted on the infested parts.  The infestation may be
aborted at this siage ether because the parasite i reroved by scratuhing,
or becayse the mite, finding the reaction unfavousable, departs from her
host, ¥f parasites succeed 1 establishing themselves a second time on a
host, thewr numbers neser rise to the beight recorded durmg the first
fection

Durng the first few weeks of a first mfestation, & patient 15 a silent
carrier of the disease, but such carriers seldom transmst scabes,

Peshaps a few ase smmune (o the anhgen wich ( « believed the nute
produces, and do not esther become seasitized or suffer itch, others may
e abnormally unaware of the sutyective phenomenon known as stching
and aithough heavily infested for several weeks make only few complaints
of this sywplom,  Whatever the came, 1t 15 possible for some heavily
infested induiduals to remawm silent casriers of scabies and, i coasequence,
o disermnate the disease very readify, The value of regular health
Inspections an the prevennion of the malady s therefore obyvious

1a some persans, itching iy occur ot the sites of sottie of e durrows,
although the pauent has been treated and is known to be cureds the
aswsement of postseabretic pruntus may be difficult and entails the
dissection of any resduat lesions with a histofogical needle and exatmna-
l(mn of the lenions and thewr contemts under a Jow-power microscope
lens,
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Treatment.—Many drugs, e.g. mercury, beta-na;
, .8, A -naphthol, balsam of Peru,
styrax, rotenone, etc., will cure the disease if properly applied. i
Tiwo methods of treatment are recommended +—
Benzyl benzoate~~Of many formulz which have bee:
following are of importance :— " ve been suggesed the

1. Benzyl benzoate . . .
Soft soap . . . . . ggl i c’:enl.
Spitt, mineralized, methylated . . 33 ,:

2. Benzyl benzoate .. “ v o 20-28
Sprst, mineralized, methylated .. .. 75-80

3. Benzyl benzoate . . - PR »
Lapette wax §X .. “ . -2 ”
Water - .. . - o3 »

- P,

- by

the burrows 15 no longer encouraged for it is needless and tends to spread
secondary snfection, On leaving the bath the patient dries himself and
= han wn abad st ol b Faat with the latian ar annihion of benzyl

“{nch the benzyl benzoate has been applied; therefore he should be
A . FO D R Y TR

on the followmg day, 24-36 hours later a2 shower or bath 15 given to
remove the benzyl benzoate from the skin. The application of the
emulsion or solution requres care and skill, 1t is of special smportance
to ensure treatment of all parts of the scrofum, permeunt, peranal area,
and feet, The whole of the integument below the neck must recenne
freatment; 1t 1s not ¢nough to treat only those areas where lesions are
visible, He should report to the medical officer once a week for sic
weeks (0 ensure that be rs cured. I it is found at the fiest medcal
inspection (sevén days after the treatment) that a patient is not cured, a
second application of benzyl benzoate should be made.  If the infection
persists the patient should be referred to a speciahist in dermatofogy.

Sulphur Omiment—A preliminary bath, with soaping, 1s gnen; when
the patient has dried hemsell 2 ounces of ung, sulphuns are rubbed
thoroughly into the shin from the neck to the feet, twenty nunutes being
taken for this procedure. The routine should be repeated twice at
intervals of twelve to twenty-four hours (7 e, three inunctions with sufphur
aintment i alll. The patient should be hept warm, as the therapeutie
cffect of the ointment is thereby increased, and i temperate chmates st is
best to keep him in bed.

Blonde persons, particularly those with red hair, develop sulphur der-
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matitis easily, and for these 1t is advisable to dilute the ointment by adding
1 part of soft paraffin or 2inc ointment to 2 parts of sulphur owtment.

General~For pauents with a Jow parasite-rate (I e, the majority of
mulitary cases), disinfestation of clothing and bedding 1s unnecessary,
particularly if benzyl benzoate 1s used. If sufphur orntment is employed
disinfestation of formutes ts usually thought desirable,  Fomites of all cases
with a high parasite-rate must be disinfected.

Benzyl benzoate and—to a Jesser degree—sulphur, are good for muor
septic lesions such as pustules and infected excoriations, Therefore,
cases secondanly Infected with pyogentc orgamsms it 15 usually advisable
to deal with the scabies on the hines described above, and if any septic
lestons remam they may be treated later by routine measures

If scabies 1s complicated by eczema, the patient should be refetred to a
dermatologist,

frer. cabies, houldhasea weekly skin
mspection foramonth Contacts of cases should be kept under observatron,
since early diagnosts and treatment will prevent the spread of mfection

Prevention—The importance of adequate ablutzon and bathing facilities
cannot be as also of v laundr;
for undergarments, The communal use of articles of clothing, such as
sports clothing and the Like, should be discouraged, whilst special care
must be taken 1o ensure that blankets are marked mn the usual way, m
order to avoxd the accidental transfer of one man’s blanket to another

Contacts of cases should be kept under observation

A considerable aid in suppression amongst uatts 15 fearless reporting
and the publication of meidence curves and tables

TICKS

‘These arachnids are usually divided wnto two famihies—1xodtda, hard
ticks, and Argasidz (more correctly, Argantide), soft ticks Some
zoologists do nat give familial rank fo these groups and regard them as
subfamilies only. Among ticks the Ixodid can casily be recognized by
their terminal projecting mouth parts, and by the presence of a dorsal
sheeld which 15 small i the female and in the male covers practically the
whole body. The mouth parts of the Argasida are not termunal, con-
sequently they are not seen in a dorsal view, There 1s no dorsal sheld
n either sex.

From the tick egg minute larve with only three patrs of legs emerge
The larva of Ixodida (Frg. 6) await on grass, etc., the passing of a suttable
host to which they attach themselves  After gorgmg they drop to the
ground, moult, and become nymphs  These resemble the adult i having
four pairs of legs but lack genital organs. Smilarty the nymphs attach
themselves to a host, and after dropping off, moult and become adults,
Ticks requiring three individual hosts for thewr development are often
known as three-host ticks, There are also two-host and one-host ticks

Though the Ivodidzx are of the utmost importtnce In veterinary medicine
they are known to be responsible for only a few infections of man, such as
Rocky Mountan spotted fever,® a typhus-hke disease spread by Der-

* Another typhus-like disease occurning in India has been atiributed to the
ite of some tick, but the 1ndictment remains o be estabiished
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macentor , and fidvre by spread by Rh
sanguineus, the dog tick, These hard ticks may cause a form of acute
i:sc:ndnn Enm{ys:s which, cs_pcciallx in chidren, may end fatally, 1t

.
Ticklarvs (ARer Casteltans and Chalmers } -

D. raniabilis, the dog tick of North America, 1s the vector of spotted
fever m the eastern United States  This tick also teansmuts tularzmua.
Louping ifl, an encephalomyeliis of sheep, common in cerfam parts of
Scottand, 15 due to a sirus said (o be transmutted by a hard tick, fvodes
ricinus, Human infections, especially amongst shepherds, may occur.
When force 1s used 1n an attempt tc remove an attached tick, one of
o things happens—either the surrounding skin is unnecessanily torn, or,
as ts most probable, the body of the tick comes away leaving the mouth
parts burted 1n the shin.  This sets up severe irnitation, and may even lead
to seruic infection, therefore, rather than forcible removal, the following
course 1s advocated where time permits.
A small camel-hair brush should be dipped in (urpemlme. benzime,
- (R i P e VAL e
. N . -
that remarmns mn the shin after a tick has been foraibly removed, cocame
should be applied to the spot and the rostrum extracted with needle for-

ceps, and the wound treated antiseptically.

Against ticks, D.D.T. 15 of doubtful value, but clothing impregnated
with dimethyl- or dibutyl-phthallate gives a fair degree of protection.
When a tick-infested area has been located scrub clearance is desirable 1f

it 15 practicable.
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The Argasid in thew feedmg habits usually resemble bed-bugs rather
than typical ticks, They tude dunng the day, and by mght sally forth,
and having fed return to their lairs agamn.  The most important member
of this famuly 1s Ormthodorus moubata, which 1s a host of the organism
causing Central Afnican relapsing fever. It 1s necessary to say a little
regarding this vector,

ORNITHODORUS MOUBATA

This blind tick (the eyeless tampan) i1s common throughout wide
stretches of Africa ncluding Uganda, Somaliland, and Nyasaland
the East, the Congo and Angola 1n the West, and the Transvaal in the
South. 11 has 2lso been reported 1n North-West Madagascar and to the
South of Lake Chad. Its general appearance 1s well shown m Plate 2,
1t1s a greemish-brown colour when alive, and, like all the Argasidz, does
not possess a shield or scutum, but 1s covered by a leathery ntegument
Thus integument s dotted over with close-set granules and exhibits several
grooves both on the dorsal and ventral surfaces.  Ip gorged females these
disappear, Important diagnostic charactess are  the broad rounded
anterior extremuty, the absence of a deep, waist-like constriction, the
distinet tubercles on the distal segments of the legs, and the absence of

eyes

Unfed adults are about 4/10ths of an inch in length, but a gorged
female may be well over half an inch long and be very nearly of an equal
breadth Q. moubata lives in pative buts and in rest-houses which nauves
may have occupied, 1t 1s commonest along trade, travel, and caravan
routes, During the day 1t hides in cracks and crannies m the walls and
floors, or about the bases of the veruical wooden roof supports, or i the
thatched roofs, or more rarely 1n cracks mn native wooden bedsteads. At
might 1t sallies forth on the blood quest, It feeds both on man and anumals,
and engorgement takes from a few munutes to about two hours, according
to the stage of the tick The bite may leave a tinghng sensation behind
1t, but 1t 1s often pamless and may pass unobserved. The fecundated
female, after a meal of blood, lays from 50 to 100 nearly spherical, ghisten-
Ing, golden-yellow eggs mn batches, the number 1 each batch varying
‘The eggs, which are agglutinated ioto masses, are laid in the soil or in
other hiding places  They hatch in about lwenty days, and as the hexapod
Tarval stage 15 it s an legged nymph which
emerges from the egg-shell and the larval skin, Someumes, however, the
larvz are free-hiving

‘There are three or four nymphal stages, and these, as well as the adults,
may attack man, The adult may live for several years, and may exist for
loog periods unfed—1in one instance, cited by Warburton, for so long as
five years  The offspring of an infected tick are themselves infective to
at least the third generation

The bites are best treated by bathing the bitten part in very hot water
and applymmg a strong sclution of bicarbonate of soda If itchiness
persists, smear with a menthol vaseline, For other poimnts, cleding
prophylaxis, see Relapsing Fever (p. 250).

O. savgnyt, a closely allied species, has been proved capable of con-
veymg relapsing fever, and 1s said to have been responsible for the spread
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of the disease 1n Somaliland and Abyssinia. This tick differs from 0.
moubata w possessing two parrs of eyes, of which the posterior pair are
the more easily seen.  One of these lies on erthe~ side of the body in the
space between the 2ad and 3rd pair of legs, and appears as a slightly rased,
reddish dot. The beginner must beware of mistaking the much larger
breathing spiracle for the eye. The hind tarsus of O. savignyi 1s longer
than that of O, moubate, and for this reason the termunal tubercle i the
former species appears very remote from the two preceding tubercles.
‘This character will readily be appreciated 1f the hind tarsi of these two
species are compared.  For other tick vectors of sprrochetes, sce Refaps-
ng Fever,

ANTS

As regards this group 1t need only be remarked that ants have been
ncrimunated expertmentally in the spread of typhoid and cholera and
it A e e 1T b Saeaded meatagr

1s present.

Ants have also been noticed to remove small fragments of infected scabs
from the neighbourhood of smallpox patients and to store these at places
a considerable distance off. It is possible that infection may occasionally
be spread by this means.

Ants may be kept from food on tables by tymg paraffin-soaked rags
round the table fegs.

If an infestatron of ants oceurs it 1s usually the larder that js raided.
If the place of entry into the house can be traced, a small sponge soaked
m sweetened water, placed near the entrance, will attract the ants and
when the pores of the sponge are filled with them, it may be dropped 1n
bosling water and the process repeated. To avoid the |nfu‘rsnons of u‘;e

S  eiiean 2amaf Mo renraeted,

. PR « o oas

. . The
. 0 . Son

Nests may also be destroyed by digging up the eari ovel duu atotnd
them for several inches, pourng in about a pint of petrol or kerosene and
setting 1t alight. Boiling water poured repeatedly meo the nests is also
useful. 1f the nest cannot be located, jam jars lightly coated inside with
treacle may be placed at surtable points in the ants' runs, The worker
ants are trapped ia the jars 1 Jarge pumbers, and after 3 toe the nest
kecomes so denuded that the queen ant either dies of 'staryation or motes

. . .« . - .
- ' - .
- PR TR
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(sce Appendix 1) is the method of chowe, APPICU W wi€ wnterus
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exterior surfaces of bamboo bashas, 1t will render these termute-proof for
a long penod,

COCKROACHES

Tao control these pests, flaors should be swept and other feeding grounds
kept as clear as possible of food debns. Resdual spraymng of kitchen
walls and floors with 5 per cent, D.D.T. in kerosene (1 gallon for each
1,000 squate feet of surface), repeated at fortughtly mtervals, wil effect
a matenal reduction m nursbers, Complete eradication is always
difficult.  Bans of powsoned food, such as sodwm fluonde muxed with
some soft food, may be of assstance,  Breeding places should be tracked
down and cracks filled in or hiberally dusted with anti-louse powder {10
percent D.D.TJ. Drasms are favourte resting-places and should atways
be mvestimted,  Furmgation with sulphur dioxide and the like will deat
fanly efficrently with nymphs and adults, but is unlikely to reach the eggs,
which are protected by a specially hardened case.  Care must be taken
not to contammate food with any powsons used.

WINGED PESTS

Under this keading Mosquitoes, Sandflies, Midges, House Flies, Stable Flies,

Tsetse Flies, the Congo Floor-maggot Fly, Carcase Flies, and Hippobosca
are fncluded,

MOSQUITOES

Diiseases transmitted hy.—Malara, dengue fever, yellow fever, filaniasts,
Ruft Vatley fever, wlarzema,

Maquitees constiute the famufy, Culicida, and are distinguished by
the venation and scaling of the wing, The second, fourth, and Hfih
longrtudiial vemns are forked (Fig 7), and theye are always scales on the
hind margin of the wing,  The Cuficid are divided 1to th0 sybfamibes .
{1} Culicin, which have a very fong probosais, and scales on the longi-
tudmal veins, and (2) Corethnine, whih possess only a tiny proboscis,
and have haws on the fongitudinal vens. These latter do not bite and
are of no medical interess,

In the sub-famdy, Qulcin®, four tnbes ate generally recogmzed—
Anophetim, Culicini, Megarhunini, and Sabethinr,  The fiest two include
all the known disease carriers, and are considered herenfter, The Megar-
hsnuns are large non-bitng mosquitoes with 2 probosais recurved on itsell
kea por-hook.  The Sabethint are small jungle mosquitoes which may act
s potential vectors of jungle yellow fever,

AROPIELIN

This tribe may be regarded as comprising one genus only, dnophefes,
which sncludes all the known carners of malara,  The sex of anophelines,
aud of the vast majonty of culieines, may be recognired by the densely
hatred apd plume-hike antennz of the male, those of the female beng
sery sparsely haired (Fig 7), Female Anopheles may be identified by
thete palps which are as long, or almost as fong, as the proboscis, wWhereas
those of female culicines are always disunctly shorter than the proboscis,






Fig 11, —Cuhcm—Culex fatgans,

a Ma'e 5 Female

Fig. 12 —Culicu.

o Eggesft(sde iew), b Larva (note resting position, body hangimg at aq angle from sucface) »
B s % Empcy BupsvDt F1om WAICK asauns hes ¢merges )

Yellow Fever —Aedes agypt: has long been regarded as the sole vector
of yellow fever While this remains true for the classtcal urban yellow
fever, recently other mosquito vectors (Aedes leucocelenus , Hamagogus
capricorm, 1£.) have been proved capable of transmitting that vanety of
the disease known as jungle yellow fever. which 15 endemic over wide-
spread areas In South America where Aedes @gypnt does not extst.  (See

p.332)
Tn order to disingussh A. eegypr: (Fig 13) from other black and silver
wo taken will suffice. These are
the absence of any narrow curved scales on the back of the head and the
wvertex, and the arrangement of the *‘lyre’* marking on the dorsum of the
thorax., To determine the first of these, a microscope ts necessary
Failing this, the following characters can be noted with a hand lens, or
by the unatded eye : the unbanded proboscs, the “‘lyre"” on the thorax,
the ulver stutellum s the cross bands an, the shdamen, 2nd the g
markings—tibiz entirely dark, hind tarsi with five bands, tarsi of other
Jegs with two bands.
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Dengue.~Aedes egypil and Aedes scutellaris are proved transmitting

agents of the virus of dengue. Two olher mosqulrocs are undet grane
Aedes albopictus and Armig b A a

much commoner mosquito than 4. mgypdi, is distinguished from it by
the stngle broad longitudmal stripe replacing the Iyre on the thorax,
Arrugeres obturbans 15 2 large black mosquito with no siler markings
visble in a dorsal view, but the under surface of the abdomen is silver
with a transverse black band on each scgment. The proboscis in both
sexes s bent, with the comvexity dorsal.

Tilariasis.—Complete development of the larva of Wachereria bancroft
has been obsersed in a large variety of anopheline and culicine mosquitoes.

Among the most common transmutters are : Culex futigans, C, pipiens,
Acdes raricgatus (Stegomyia scutellaris), Anopheles gambie (A. costals),
A rosst (A, subpretis),

The sandfly Phlchotomus sergenti vat mongolensis, has also been in-
crimunated as an experimental host.

Fig 13.—Culicit—~Acdes agypti =Stegomya fasciata.  The ** Yellow
Fever Mosquito™*,

Male Femate
Lj Yt
2 j:‘r‘r‘ﬁ@

Egg. Pll(’l Larva.

Rift Valley Ferer.—This somewhat localized disease occurs as a fatal
epuzootic amongst ewes, Jambs, and cattle. It js transmitted to man in
Kenya, Uganda, the Southern Sudan, and some parts of French Sudan
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and French Equatonal Aftica, where Wt causes & nop-fatal dengue-ike
diness, Avadable evidence suggests that mosquiioes of the penus
Mansoma may be vectors.

ConTrOL OF MosQuisos
Erpenence during the war {1939-45) and the development of D DT,
have combuned 1o bng about radical changes tn our tacties for the control
of masquitoes, both as regards the means employed and the emphasus on
the different available methods,  The present military approach to contrat
of mosquetacs 18 briefly summanized as follons

Canmp suing —Of grear umportance if a choice 35 possible,

Personal pretection ~Of fundamental smportance because it can

always be pracused, the appropriate measures depending on the

tactcal condstions,  The measures employed are. protective cloth-

g, repellants, mosquito nets, and, whete possible, screened guariets.
. Residual spraymp —Ressdual spraying of quarters with D DT,

ensures that a mosquito which ahights on the sprayed surface

kitled afier a short ime

Insectionde sprays and acrosols~~These agents produce o rapd

**knock-down®” of adult mosquitoes; their Jethal effect 15 enhanced

by & combmation of pyrethoura and DD T, They are used w

quarters to supplement residual spraying, but therr greatest applca-

tion 18 perhaps 1n fos-holes, shi-trenches, dug-outs, and so forth
. Larval control.—-Nleasuses to control mosquito larva may be either

temporacy or pesranent accordiag to the length of tme the asea 15

o be pccupied, A sty of only a few months calls for temporary

mEASUTES, permanent Measures tnay require several years to com-

plete  If a site 1s vot ta be occupred for longer than a week or so,
anti-farval measuses well not have tme 1o yield useful dividends,

Lach of these measures will now be connidered 1 torn,

Camp stting ~—When 2ctne operations are in progress, tactical require-
ments tahe precedence over alf else; but in the absente of active operations
a camp should never be uited unti} spmeone has been consulted who can
speak with authonty both about the malana season and the dutnbution
and habus of the diease-carmysng mosquitaes of the {ocality, 1t 15 often
impassible 10 select 2 camping area free from alt risks and the choice may
fafl not on the site where rish 15 Joweest but on that where effective controb
18 most easly attanabie vith the means at hand,

Persanat prtztcctiam»&‘ﬁ:cms personal protection 15 of the hughest

-

-

@

Seune tlothing, sepellanis, aed nets, With seresmag of Quarters, when
tus 15 feasible, s an addtonal safeguard

Protectae clothmy ~The matenal 13 bght gabardine and this 1 proof’
aganst MosQUItoRs, Tn:‘suxt must have Jong trousers and fong steeres
with insect-proof gussets in the cufls.  This clothung must be put on at



38

Jeast half-an-hour before dusk and 1t may have to be worn throughout
the day in some areas It 1s important to protect the ankles by wearing
mosquito boots or boots and puttees.

Repeliants.—Eaclier repellants, to which various objections were rased,
have now been replaced by a mixture of synthetc substances of the
following composition : Indalone, 20 parts; Rutger’s 612, 20 parts;
Dimethy! phthallate, 60 parts, The issue is two ounces a week for each
man. The mixture 1s used because several species of mosquito are not
repelled by each one of the three ingredients; during a shortage of the other
o constituents, dimethyl phthallate alone gave good results against the
tmportant disease-1ectors.

Dunng the hours of darkness men apply repellant to the exposed shin
of the face, neck, wrists, and hands, but 1t should be kept out of the eyes.
Application must be repeated two-hourly as long as the man s up and
about.

In forward areas where mosquito nets cannot be used, repellant fluid 1s

ployed to head-veils, oversleeves, and oversocks. These
protective garments are made of fine string **fish-netting*’, their function
1s not to exclude mosquitoes by mechanical means but (o act as a vehicle
for the repellant,  Thetr mesh is wide enough not to mterfere with vision
or comfort and men willingly use them, especially as protection durng
sleep. The only stipulation about mesh is that the strands must not be
so far apart that a mosquito can ahght without touching a strand with
one of her legs. The impregnated netting 1s carried in @ waterproof
wallet with a cloth hmng and re-impregnation 1s done by soakmng this
clath Lining once a week wth half-an-ounce of repetiant lotion,

Mosquito nets.—Mosquito nets are used to give protection dunng sleep
and their proper use 1s of the greatest importance for it 1s dunng sleep
that a man 1s most hable to be bitten by mosquitoes.  The net jtsell must
be carefully maintaned and nspected daily to ensure that it is free from
tears or holes that would admut entry of mosquitoes. Nets must be
properly tucked in under mattresses and arfanged .by whatever mm"i

purchase nets from focal shops or traders 1t s ymportant 1o ¢nsute that
the nets are of the right mesh to exclude mosquitoes.  The mesh of cotcon

(Fig. 14)

The mesh of the nets fssued to the Army 15 28129 holes 10 the square
nch
Cotton thread 1s standardized by weight, bemng described as **30™",
+140"", **50™", etc., the higher numbers mdicatimg the thinner thread.
The thread used for army nets 15 30,40 cotton (i.e. 30 warp, 40 bobben).
of quarters is a much com-

Sercened quariers.:



39

moner feature of buildings in the tropics but it 15 not wise to regard such
screening as conferring absolute protection; therefore mosquito nets,
repellants, and protective clothing aré not to be neglected because quarters

Fig. 14.

Stows th correct method of counting tho esh of coton neting,_ The mesh of ths et 15 the
s of the eounts made atong 1he hnes AB and AC, the hole at A bewng counted

are screened.  Properly protected quarters with double doors are very
welcome additions to life in the tropics—they keep out other pests as
well as mosquitoes  But 1t 15 tmportant to see that the wire screerung 15
kept 1 good repair—otherwise the butlding may become a mosquito-trap
ang a source of danger rather than protection to 1ts occupants.

Care 15 necessary that wire gauze 15 of the correct mesh to exclude
mosquitoes  The mesh 15 calculated by counting the number of holes to
the linear inch,  The size of the openings varies with the count to the tach
and also with the thickness of wire used, the fatter being expressed 1
terms of Jmperial Standard Wire Guage. To exclude mosquitoes from
buildings, 14 mesh screencloth of 30 T S.W.G. will suffice in most districts,
but when certain small species prevail a 16 mesh of 28 I'S W.G, ts neces-
sary In the former case the wire ts 00124 inch 1 diameter and the
apertures measure 0 059 inch

Residual spraying.—Spraying of D D T. 1n such a manner as to ¢nsure
a residual action 1s one of the most effective mrans of directly reducng
the number of adult mosquitoes and tndirectly the number of larva (see
AppendixI) DDT residual spraying may be used both indoors and
out of doors  The dosape recomatended for wdoor spraytag 1s S0-100
mg a square foot (1-2 quarts of § per cent, solution tn kerosene for each
1,000 square feet) This should be repeated every two months  Bugger
doses have been tried with the atm of prolonging the residual effect but
the dosage recommended has been proved the best i many trials

An important pont 1s that huts tn nearby native wvillages should first
recerve attention—for 1t 1s i these dwellings that the highest number of
infected mosquitoes will be killed  After the mative quarters and adjacent
villages have been sprayed, attenuon should be given to the European-
occupied part of the camp.

Outdoor spraymng 15 necessary to deal with mosqux!ocs of the *“eater,
brte, and leave™ variety—An. maculatus, for 4 do not rest
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indoors and will not, therefore, come in contact with D D.T. sprayed on
nside walls or furniture,

Outside, area spraying 1s carried out with 5-10 galtons of § per cent,
D.D.T. an zcre.  'The spray 1s applhed to all vegetation and to exteriors of
alt baitdings within a camp area and for a radus of 50 yards beyond.
This method 1s useful because mosquitoes, although they may cover
longer distances than we had once thought, usually progress in a series
of short flights, and are thus likely to come to rest at some point within
the sprayed area

Barrser spraying may be used to giie temporary protection within a
limsted area of special importance—for example, a bridgehead may be
protected by spraying a belt of 100 yards wide all around the area of
mportance  Within the area 1tself, mosqurtoes are controlled by insect-
widal sprays.  Weekly applicattons are required for full control.

Insccticidal sprays and aerosols.—The prmcnple underlymg the varous
muxtures loyed is that into fight and
thereby brought mto contact with a dosc of msecticide which quuchly
knocks them down and kdls them, In forward areas where residual

& Lo T I L e em

gun, or, more efficiently, by the usc of individual sprayers (sparhlctsh.
An indvidual sprayer 1s enough for 1,000 cubic feet; m a flit-gun the
dosage 15 10 c cm for each 1,000 cubic feet,

The aerosol bomb is also used. Four seconds® spraying is needed for
each 1,000 cubic feet, The bomb has a total capacity of 16 ounces and
will gne 15 minutes® continuous spray, which 1s equal to 1 gallon of
official test isecticide (see Appendix I). A single bomb will clear mos-

qmtocs from one acre of Jjungle unde: ﬁvaurablc conditrans ol' weather,
= 32% s " avm at Anck and

Lanal control.—Contro! of lanal breeding-places 15 the last ot the
measures to be undertaken by a military untt mn a malarious area, and it
1s uceful only if the site 1s to be occupied more than a month or so.

Ttaim poInts O LAl uiskipune,
are gither temporary OF permanent.  Certaim points Of L4l Uiseibuie,

. n
=se

mosquitoes may breed, especially Aedes @gypir, e IMOSLRIPWI LA 2 €007
of yellow fever and dengue fever,
Details of temporary and permanent anti-lanval measures are gren in
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to the stage of development, the body has either one ot two pairs of farge
bristles at the postertor end.  The farval stage fasts 23 to 30 days. \When
fully grown the larva pupates and the perfect insect emerges from the
pupa about seven to ten days later. In all, therefore, reproduction takes
about 40 to 52 days, In nature the stages of development are not easily
found. They have been studied mostly under laboratory conditions, and
even then under techmical difficulties, Exactly the right 2mount of mois-
ture 15 required for the larvee, which on the one hand are extremely
sensitive to dehydration, and on the other are easily drowned by excess
of water 1n the medum.

Examunation for Immature Forms.—Xarge quantities of suspected soil
or mud have to be examuned in searching for the larval stage, and this
i a timeconsunung and often fruitless task, even m the mmediate
nexghbourhood of quarters where there 15 an epidemic of an undoubtedly
sandfly-borne disease,

The suspected matersal s filtered through steves with mesh of decreasing
size down to 40 strands to the hinear inch, and finally through musln,
from which the larve can be floated on to the surface of a saturated
solution of sugar in water where they can be seen with the asd of 2 hand
lens

- P P R T

Preventive Measures
1. Ehmuination of all breeding places within 250 yards will greatly
reduce the n. * £ e mmmes eim s b o hannea the range

of flight 15 sc s3, and
organic matt e to be
deait with, ' . «

{a) Removal of all rubbish, especiatly heaps of rubble.

(b) Levelling the ground by rolling, and, in special cases, by rendering
the surface smpermeable with cement, asphalt, tar, or similar
material  Covering a fissured area with sand and rolling 1t is also
effecttve.

tc) Faciog and ponting of walls of buildings n which crevices have
appeared that are likely to form breedng places for the insects,

(/) Eradication of cracks and crevices in banks of streams, drains, etc ,
by smoothing off the surface or lining with cement or concrete.

2, Keeping rooms and barrack-rooms clear of cobwebs and rubbnsh

where sandflies may hide during the day.

3 Itis important to ensure good hghting and adequate ventilation with
consequent air movement; this the sandfly dislikes because 1t causes
difficufty in flymng  Instaltation of fans is useful for the same reason.

4. Slecping under a sandfly net with a mesh of 45 to the square inch 1>
not worth the discomfort, This affords only uncertain protection, 4
D D.T.-impregnated mosquito net 1s more uscful.

5. 1f possible sleeping quarters should not be on the ground floor but



Lb . T, Tesidyay 5Py (g, Abpeng,y Dowap 3 per Cent, Solution
5 for mosqmtocs Brves almogy 100 nt Contro),

2, Spraymg of mosquuty nets vy D.D.T. 15 g Valuaple addmonal
Measyre,

3. Outdooy SPrayipg “IhD gy 4. shoulg nclude oy likely Testing Places,
eluding bridges and Culverss,

HOUSE FLigs
Diseqgeg Irznsmimd by The Commpp, house fly (a, uscq dafne.mm) 15
dcﬁnncly kg, ! Mafunate foog by conveymg paj lhogemc o

0 co;
on i body, Wings, legs, and l'oot-pqd.s (Fig 17) or g, Dositin,
regurgnauom or mppmg‘. e last m:mloned IS the m, thod Which
a5 been Proved 4 occur Ameetye Ysentery,
on

kinds
timergys Wwhere Vegetaton 1S scanyy,
1 numpery AUSe Other wsects
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destroy thewr eggs.  Since fhies breed in rotting organic matter, filthy con-
ditions and poor sanitation obviously favour large fly populations.

The commonest of the English flies 15 A, domesticr and 1t 15 nacessary
to know something of its life hustoty in order to understand the means used
for 1ts prevention and destruction.

Musc poststica
The female fays eggs in batches of 120 or so, and she lays four batches
dunng the year. These are deposited 1n rolting organic and vegetable
matter of afl kinds—human excreta, ammal or yegetable manure, food.

Fig.18.—AMusca domestiea,

e 4

a gz & Larva ¢ Pupa  d. Eropty puparium

or offal. The eggs are small, whte, sticky, and rather elongated; they
can be seen with the naked eye.  (Fig. 18, @) They haich in w0 to four
days, depending on the temperature. The larva (Fig, 18, 8) is cream
coloured and tapers to one end; 1t 18 \ery active and burrows quickly
beneatfy the surfxce, shunning the fight. ¢ foeds on the rotting mattee ia
which 1t lives and becomes fully grown in about five days, gradually
e Tett m Whew metnea it harenws nto the surrounding earth
. ens and darkens st further
- . s formed, The pupal stage
- . dually becormng very dark
. + 1erges from the end of the
pupal case and pushes up to the surtace.  In 100 sand flies have actually
been hnown to reach the surface from a depth of 10 feet. The wing
expand and dry, and the young fly runs briskly around for the first few
hours of its We before 15 able to fly~—the **crawler’ stage.
The breeding time of the fly varies greatly with the temperature; usually
it requires from 10 1o 14 days. The most favourable temperature 15
betucen 18° 1o 24°C.: ns she temperature mses above 24° C., the fly
popul: POPO .
Prevention and Destruction of Flies,—The general lings of procedute
ynay be summanzed as follows t—
1. Remosal of breeding places —For example, by samtaton. ITy-
proafing of latrines demes entry 10 of eus [rom a potential breeding

place.
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Treatment of breeding-places that cannot be removed.—Against adult
flies, D.D.T, has a‘pm\crful Jethal action but no repellant effect; i does
e L R ST L e TS

The object, therefore, is to cover the surface of a breeding-area with a
residual fitm of D.D.T, in sufficient amount to kill flies alightng on the
surface or cmerging from pup®, The dose required for this is 100 mg,
of D.D T. for each square foot of the surface—that is, § ounces of 5 per
cent. DID.T. 1n kerosene for each 100 square feet, Manure heaps,
garbage dumps. tefuse pits, and the contents of latrine trenches are
covered with a uniform spray by hand-guns or knapsack sprayers—
according to size of the area, As well as the breeding-place tself, the
ground for 6 fect all round the actual breeding-matenial should be treated,
This method 15 not of value for treatment of breeding-places to which
fresh material 1s constantly being added, or for an area in which new

Y . . .
has been suggested.

Residual spraying with D.D.T. (sce Appeadic 1)—If there are great
numbers of flics and many breeding places, all surfaces of all rooms,
huts, tents, or other buildings, must be treated m the oedmary way. The
effect of thus indoor spraying will not be apparent for three or four days
after treatment, thereafter good results become more and more apparent.

Sclective spraying with D D.T, 15 advisable if flies are not so numerous

o e feen g mm st alan

. L

butchers® shops, slaughter-houses, and dining-rooms. 1wo quatts o1
S per cent. solution or emulsion for each 1,000 squate feet should be used,
.. Sesac <8 e clos 14 aTen b trented + corners of walls

o N .
mcinerators, latrine seats and screens, stables, byres, pigsties, and so loru,
Where residual spraymg has been done ingmhcidal sprays o( pyrethrum
with D.D.T, are not required. They are highly cffective against flies as
well as mosquitoes, but they should be consered [ar use agamst mos-
quitoes in fornard arcas and other places where residual spraying 1s not
feasible
Use of snats and traps.—The simple but effective fly-swat should not be
neglected. . .
Traps of three kinds are now in use--baited (Bruton trap), poisen
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Tom e Camp burldmgs;
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bead Curtarn may by Improvised from Strings wigpy ““erown corks”* eq
o1 o them
Another importany Measure 45 to keep anp Tatrines fly-proofeq S0 that
flies are denied a1y acoess ty Pathogen,e Organisms nside the camp, ¢hys
5 particylaryy Important 1o countries yfery flies are Prevalent ang
ysentery and darthey are commen,
Tue Lesseg Housg Fiy (Fanmq canicularss) (Fig 23)

This fiy belongs tg g Anthomy,dz, and in commop With other mep,.

Bers of this famuly the dista] bortion of 1he fourth longitudinay vetn of

Fig ZJ‘\Fanma Cancular,y Fig P — Cameularns,
Larva

the wing does no¢ bend forwards fowards the g4 vem (Fig. 25)
must pe crnphasnzcd, hmmer. that neyher M domesticq 80T F. eanteyarys
€an be !dentifiag by ther ings alone, for M0y other flieg have exactly
the same, Atangement of the vens,~ 4 usefi! diagnosye characte; shoyq
by ’l;a CQtiCllyye males 15 5 Yyellowsh, translucent parcp on either side o~
e rit

res.

t Ustially by n o] Vegetables o Vegetable Tefuse, bup 5 favourye

brecding o 15 huma, © larva is g pogupay dirty-whyte

fhoh Creature, POssessing tassel-like processe from each segment of
e m the

Stnce thy Tarvee o the fly often Ine n Vvegetables they Sometimes fing
:nhenr "2y alnve ngo the humap Intestine, thys causing a form of mntestina}
iagss,

Preventyze 414 Destruegy Measures.— g or Museq domestica, exceps
that the Tavouryte breeding Place of thys fly must Teceive speciat atltention,

THE Stapce FLY (Stomoxy s calettransy  (Fyg, 26)

AS v pe S°eD, this fly o rather hike the hoyse fly, but it hag 5 spotted
abdomen and 15 3 ploog Sucker, being furnished wieh 2 stout proboseys
The Nelination of the dista) POrtion of the 41y, longitudinal wIng ver 15
’mfnmdme between that Of Musca and Fanma, (Fig 26, 2)

COmmony,, atacks apmyfs, buing mutes ang horses about e fet-
Tocks, an TIVINg scarfey beads ar every thrust It ajeo bites humans,
Usuafy, thmugh thin clothing, and st has been said to ATy the vipus of
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Fig 25.—Wimngs of Calypterate Flies.
NOTE —These species cannot be ident fied by thear wings alone

Musa dmestica Limaseus 1753

==

01 v ol 11 (Nab oean Degrr 3y 84 1

Cat chorn ¢ ytnrrerans 4 Mo gon 828
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continuously throughout sutable country, but tends to be restricted to
hmuted belts,

As 1s well known, tsetse flies are attracted by ramidly moving objects
Iike motor-bicycles and motor-cars, They have a quick darting flight, so
that the tsetse seems to *“come out of nowhere”’, so suddenly and, as a
rule, silently does 1t atrive, and so Jightly does 1t settle on its victim,

Prophylaxis —Breeding places may be dealt with by the clearance of
Jungle, scrub, etc, for a distance of thirty yards from the banks of lakes,
TIvers, or streams

L SN

[ N 11

ployed for the purpose and are sent out into the jungle each mght. Many
hundreds of flies may be caught n thrs way

Glossina species are susceptible to D.D.T. Thus 200 mg, of D.D.T.
for each square foot of cloth will kill in two to four hours all msects of
the species G. tachmoides that have had three or more minutes® contact
with the impregnated cloth. G. palpalis 1s rather less susceptible but
application of 5 per cent. D D.T. emulsion as a spray or paint to the hides
of domestic anumals may be a useful means of controlling tsetse fles in
sleeping sickness belts,

Harris's trap ts of value, It consists of a framework of ight woed
covered by Hessian cloth and 1s roughly triangular 1n section with a flat
uncovered top The latter 15 6 feet long by 3 feet wide, the sides con-
verging below to about 3 inches apart with a narrow open slit along the
bottom. The trap 15 hung so that the open sht 1s 48 wches from the

Rl T LIl atann mnd tha e

of pedestrians or cyclists, or on the hoods of motor cars, and may be carried
for mules in this way On this account restriction of vehicles to fixed

Horses should be stmularly protected.

THE CONGO FLOOR-MAGGOT FLY
Ty &, Aty e dials, a5 shiefly of amnortance 10 that it 1s the
parent of the well-k Congo fl ggot, the only dip Im"va
known to suck human blood. Although first discovered in t}}: Belgian
Congo, the maggot 15 not well mamed for 1t1s mq:ly distributed in tropical
and sub-tropical Africa. 1t 1 sard that s distnbution cmpc:dcs with
that of the Negro and Bantu races and that it does not occur in countries
1nhabited by Arabs and Berbers.
Tt was frequently found i the

East African war asea and 15 of some
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snterest, a3, owmng to fts pecutar habus, ds presence causes nathes o
vacate huts which harbour g,
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seves and the second sbdomina! segment 11 the female 5 twice the fength
of the same segment 1 the male, which 15 not the case 1w Cordy lobia,
A luteola has akso & narrower and more elongated dody than C. anrhro-
pophaga.
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Diseases transmitted by.~—It 15 more than probable that the **Blue-
bottles’” and **Greenbottles®” convey bactena and protozoa to foodstuffs,
Such flies were responsible for the cases of external myasis (wound
mfection) commonly met with in France and elsewhere during the war of
1914-18.  But such nfestations were not without compensation, for the
larvze removed dead and damaged tissues.

**BLUEBOTTLES'"
This term includes the common Calliphora, Targe flies with a dull thorax
and an abdomen of a deep blue metallic lustre, They are the largest of
the brightly burnished flies, and, in addition, the cheeks ate very hairy,

“* GREENBOTTLES™

This term includes several genera, and 15 applied to flies whose bodies
show a very bright lustre, ranging in shade from a vivid blue-green to a
green-bronze, and they are not so hairy as the former flies,

PR
these are Iargé and stout.

It has been shown that the spectes, L. sericafa, which was at onc time
popular as a **surgical maggot'” in view of s saprophagous properties,
will attack and invade healthy hiving tissues,

SARCOPHAGA
e e

2t mmse ok manhinng

Thyc Iife-hustory of these msects corresponds i fitost detauls, except that
in some species of Sarcaphaga the female gives birth to lving larve and
does not lay eggs.

Fig. 27.—Sarcophaya.

‘colaur‘td larv or maggots ihg. 24, 0), 100 HLIELOLS 1KLL vwravives 30
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which ifest Basea in Mesopotamu.  They feed greedily on fzces and as,
after feeding, they frequently vint water, they may pollute water sup;\hcs‘ .
possibly after these have undergone sterihization. Hence they are un-'
doubtedly a source of danger. They are casily trapped by the methods
employed for wasps in this country.

BERIBERI

Benben 1s a defl disease by a triad of H
cardiovascular disturbances, eedema, and multiple neuntis.  The constant
and predommant deficiency 15 that of vitamén By, afso known as thiamin
and aneunn,  Acute forms of the disease are rapidly cured by administra-
ton of this vitamin, but various deficiencies, especially of other vitaming
of the B group, probably play a part in chronic neuritic types.

Ltiology.,—Benberi is endemic in areas where the chicf article of diet
is rice, notably 1n Japan, China, Malaya, the Dutch Fast Indws, eastern
and southern parts of India, and the Philippines. It 15 also met with in
Newfoundland and Labrador where all the flour eaten 1 white, The
deficiency 15 caused by removal of the outer vitamin B-containing fayers
of the gramn in muling  Sporadic cases arise through farture to ngest or

- L et - vitamins of the
gastro-mtestinal

Thiarmn 1s necessary for the oxidatne breakdown of carbohydrates in
the body. The amount of vitamun required is 1n quantitative relationship
to the amount of carbohydrate, so that a large demand for energy from
car drate food ma; itate relative i when the intale of
vitamin B, 1s only just sufficient for basal needs.  Comversely, beribers
does not develop in starvation when the energy needs of the body are
low and chiefly met by body far, but 11 may appear in acute form when
lberal feeding 15 resumed 1t 1s said that cardiac benben does not
develop unless an mdividual 1s taking a maintenance diet of which at
least 66 per cent 15 thrarmn-fres crbohydrate.

Symptoms.—The clmical picture of beribers varies acconding to the
relatne of the three features -
disturbances, cedema, and neuniis  Predorminance of the first two con-
stitutes the *‘wet’” type of the disease, which tends to be associated with
acute and severe deficiency of thiamin, whereas the neuntic or ““dry””
type ts more frequently observed an chronic low-grade deficiency.  Mixed
forms are scen .

Wer ppe.—The cahest symptom is weakness of the lfegs, qu\gkly
foltowed by tenderriess of the calses,  Then ardema develops s function-
1ng muscles, making them appear enlarged.  The call muscles are affected
first, later the arm muscles become mmvohed, Some degree of sub-
cutancous cedena 1s present and the parotid glands are swollen.  Short-

. v Zntn amhannee ofien accompanied by a feeling

rdiac imvolve-
‘ the drstohc

SEhe b eemceae
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Imvolvement of cranial nerves, especially the second and tenth, has been
recorded. Diaphragmatic paralysis may appear in severe cases,

Diagnosis.—Tt1s of great help if a reltable and accurate history of thiamin
can be ob d; unf ly this is often i inthe
wcircumstances in which cases may be met with, Admunistration of
adequate amounts (sce treatment) of thiamin wall effect dramatic improve-
ment 10 a malter of hours in acute, wet, and infantile types and it
confers notable benefit in early neurttis. The thiamm content of the
urine 18 greatly reduced in berber: and if there are faclities for its
estimation this 1s helpful in diagnosss,

Differential Diagnosis,—The wet type 1s easily confused with the weak-
ness and cedema which occur 1n an anemic individual downg hard work,
Anzmia, however, 15 not a feature of heriberr,

Wet beribert in sts early stages is distingusshed from renal disease by
the absence of albuminuria, later, when cardiac farlure has supersened,
the very low diastolic blood pressure 1s a helpful point of differentiation.

Hunger awdema 1s distinguished by the greater lavity and dependency
of the cedema and by the fact that the subcutancous tissues rather than
the muscles are affected. Moreoser, benberi 15 not Iikely to become
manifest during actual starvation though 1t may appear after feeding 1s
resumed.

Epidemic dropsy, which occurs mn castern India, is very simular to
benben, 1 s of uncertam etiology, It may be caused by contammavon
of mustard oil (used for cooking) with the seeds of Argapemone mexicana,
or 1t may be due to faulty or unduly prolonged storage of nce, this.
without actually lowering the thiamin content, may render the vitamin
more readily destructible on cooking.

Banjunans disease, which occurs 1n Java and is caused by cating
coconut-o1l cake damaged by a fungus, is charactenzed by tranment
cedema and neunitic mamifestations, v

The heart 1n the congestive failure of cardiac beribert has a high output
rate, which accounts for the warm pink extremities; 1n this 1t duffers from
most other forms of heart failure except that of hyperthyroidom, from
which 1t 1s distinginshed by absence of the other signs of thyrotovicosis.

The dry type of beniberi must be iated from neuntic fe
tons of other discases. The neuropathies of alcoholic and arsenical
possonung may gne to speaial difficulty because the lmmcdjalc cause

- . " R ~ = deF<tems Diagnosis in these

. + Other neurological
v are tabes dorsals,

2al pictores may be
bofl and nicotinic

h d by other , especially of
acid, high-grade protein, and yron, 3 }
Pmplg;:gxh.——xl"mmnon consists in prosiding a balanced diet contain-
g 1 10 2 mg, of thiamm a day, This may be attained h): subsnguxmg
under-milled or parboiled rice or whole-wheat flous for polished rice or
white flour, 1f this 1s not practicable, other foodstuffs of high thiamin
content, such as nuts, legume yegetables, and fresh meat may be intro-
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duced.  Another method s to supplement the dict with yeast, yeast
extract, or vitarmun tablets, I the dietetic habits of the people and the
supply situation permit, 1t 1s better o use natural foodstuff> because these
contan other 1mportant nutritional principles as well as thiamin,

Treatment.—It 15 essertial to gne adequae amounts of wvitamun B,
(thiamun, aneurin) as soon as possible, In acute cases 1t should be
mjected Intravenously, The actual dosage recommended by different
authonities varies from 5 to 100 mg a day, 1t 1s probably wise 10 gine
50 mg. on the first day and contiue with 20 mg a day untl symptoms
are well controlled, after thus, thiarmin may be given by mouth, Mild
chronic cases may be treated with oral thiamun from the beginning

Infantile beriber: should be treated with intramuscular injections of
thiamun,

In severe cases the patient may be able to take only small feeds con-
tamung marmite, but a dry, balanced, low-carbohydrate diet, enriched with
all vitamuns, should be wstituted as soon as possible.

Cardrac fallure 1n beniber! often responds within a few hours to mtra-
venous thiamun, **cardiac’” drugs are of little use and adrenalin is harmful,
but and ovygen may be of value  the period
before the thramun takes effect  Anunia may be treated with mersalyl
(salyrgan) and calcrum chloride.

Absolute rest i bed ts necessary for severe cases, and a considerable
degree of rest 1s also required for muld cases; part of its value 1s that 1t
reduces the dermnand for thamun,

Postural rest, p of of
paralysed muscles should follow the lines adopted for other forms of

penpheral neuritis,

BLACKWATER FEVER

Definition —Known also as'malarial hemoglobinuria or hxmogfobm-
urie fever, this condition 15 essentially an acute hzmolysns of uncertain
causation, resulung In and and
associated with 1nadequately treated malqna It ts entirely distwnct 1n
s pathological nature and mechamsm from a malaral attack, but
malarial infection 1s an essental factor n its causation

Distribution.—It 15 found wherever there are hyperendemic focr of
malaria, and 10 such places M.T. mfection (P faleiparum) 1s always pre-
dominant—on the West coast of Africa in the deltas of the Congo,
Niger, and Gambia rivers, in East Africa along the Zamnbesi, mn Uganda,
on the upper Nile; and in Algerna  In Enrope, 1t 15 found m Bulgatia,
Albania, Greece, and Sicily, and, of recent years, 1t has been increasingly
common in Macedoma, In Asia, it 1s met with in Palestine, especially
1 the Jordan valley, m India, n Behar, Assam, the Dooars, and the
Teras, foothill areas of the Himalayas, 1n Indo-China and 1n Formosa
In America, 1t 1s found 1n the southern portion of the United States, in
'n‘nc West lndxes and 1in Venezuela, From the Panama Canal zone it has

snee the of fariaf measures,
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The disease 15 one that attacks wisifors to the malarial hyperendemic
areas, Itis rare in the indigenous inhabitants of tropical regrons ~ These
visitors need not be Europeans, e.g. labouters moved to build the Corinth
canal, Chaese labour to build the Congo rmiway, Bengal clerks employed
i the Punjab, have all shown a high incidence. It 1s possible that a
marked increase 1n Macedonia was due to the great influx of refugees into
that country after 1925. Whule this visiting factor js definite, there 5,
houever, a necessary fesidence in the area, usualfy about one year.
Blackwater fever not infrequently develops in England and other tem-
perate countries in persons recently returned from areas where the dissase
15 prevalent.

Etlology.—The conditions which conduce to an attack of blackwater
fever are -

{1) The ewstence of iatense endemic malaria,

{2) Reinfection with mataria appears to be an mmportant factor. It is
seldom that any first mfoction, however severe, causes hxmo-
globinurna,

(3) Restdence 1n the endemic area has usually been over six months
and under five ycars,

(4) The individual has ysually suffered from several attacks of malana
and these have commonly been insufliciently treated  The previous
attacks need not have been severe; they may have been nummal or,
especially 1f suppressive quinine has been taken tn an srregular
fashton, may have been uanotwced,

(5) Heat, cold, or fatigue may precipitate an attack. Alcoholism pre-
disposes.  Other drugs have been incriminated. Pamaquin,
arsphenarmune, guinine, and even mepactine have been blamed.

It must be admetted that our knowledge of the causc of this condition
1s defective,  OF its very close associatton with malania there can be no

0 . . -

v R e e

ek fever.

The most generally accepted theory ts that blackwater is a mantfestatron
of mafamal touaty In persons saturzted with nul.aria, the attack betng
determined by various depressing factors or by quimine. The toxn may
have hzmolytic properbies, and it has been suggested that it is manu-
factured in the patient’s body as a result of auto-immunization aganst
his own red cells. In addstion, the red cclls are damaged by the malanal

arasite .
" “There are various modifications and amplifications of this view, some
faying stress on the presence of acidosis, some staung l!xat. the hzmo-
globimmasductoa h inzmia, i.e. free hzm in the blood
plasma, and not to a hamolysinzmia, others considenng that the ad-
mimstration of sulphates or of acid salts of quinine plays a part, yet
others mvoking a theory of anaphylaxis. Blackfock suggests that the
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The great derangement 1 liver function which occurs should be borne .
1 mind, as the jaundice and some of the cerebral symptoms are Trobadly
dve 1o this cause,

Four clinical types of the drsease are desertbed,

» Aild to modcrate uncumplicated 1pe~This acuounts for the
nusjonty of cases scen,  Hamoglobinursa 15 defintte, the colaur of the
utne varymng from bright ted to dark brown, and may last from 2 few
houts to about three days. The intensity of the hamoglobinuma s
usually greatest at first and gradually dimunishes. The amount of urie
passed s usuaily normal, If, i treatment, a large amount of fyid is

(R sares L et

. L. .

fafls to normal, Vomting may or may not occur, and scterus and

subsequent an®aua are slight, There 15 no anuna and toxvie Mamfesta.
tons are few,  Recovery 13 the rule,

Mes s1h Gl etaagry af

polytine condition _develops, each speaimen of wri

tends to drop. Hiccup is marked and delirwm common before deatts,
whiclt may oceur very sooft.  In a case which surviyes more than twenty-
four hours, jaundice ss sntense and the anxmia 18 profound.

(3} Anurtc ¢y pe—The anura which may develop in a first or subsequent
attack cannot be anhictpated, 1L may appear early or late~~ususlly early,
When suppression oceurs there is almost 1otal anuna, but usually 50 1o
100 eem. of urine may be obtained by catheter.  The unine thus obtained
15 bile-stawned and, from the hugh degree of albumunutia, has the appear-
ance of serum rather than of unne.  The temperature fafls after the iutial
pyrexia and tends to remain subnormal, Smce the whole burden of
disposing of the hemoglobinemia has fajlen upon the Iner, the grasest
degree of ictequs 15 seen in this type,  Lafe, m these cases, is often sur-
pusingly prolonged up to the eighth or tenth day. la spite of hugh
nitrogenous retention, urEmic symptoms may not appear, and the patent,
far from bewng comatose, may be mentally alect, Vomuiag is usually
severe, but it may cease a fow days before death,  Oceanomally \h_c iver
would seem to have been able to compete with the hemoglobmemia and
the icterus may ¢lear up. .

) Connnued or sntermittent f3pe.—TIa this ype the hemoglabinura
dlears up only 1o recur of 38 may be continuous. Winh contmued ot

. St mwemwetae hanh Olisung s 10t seen

. . .o v % mitipg and heoup
. The anzma 18
o Mostly to 1eoNt.
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and cons most carcfully before ordering a patient 1o be transferred to a
hospital at any distance. It 1s better, when 1t can be arranged, for the
nurse to g0 to the patient than for the patent to come to the nurse.

It has recently been shown that the oliguna, which s so often a
dangerous complication of blackwater fever, 15 not the result, but rather
the cause, of blockage of the renal tubules by nsoluble crystals of acid
hematin, and that drastic measures to render the unine alkaline, besides
Taiing 1 their purpose, may produce a dangerous state of alkalosis even
while the unne remains strongly acid.  On this account 1t 1s inadvisable
to push alkalies in the treatment of this disease,

To combat the blood loss and to provide adequately functionung red
cells to mawntasn the unpary secretion, blood transfusiop has beer found
of the greatest value, espectally 1n the polyuric type and it those showing
Tepeated or continued h@molysis, but 1t must not be undertaken In the
presence of anuna. The blood used must be absolutely compatible and

tching 1s essentral, since stself produces hzmolysis
and in severe hzmolytic states the red cells are prone to auto-agglutination,
From 300 1o 500 ¢.cm, of citrated blood are given, best as a straight trans-
fusion, and repeated as required,  Where there 1s a nisk of embacrassing
the curculation by the sudden mtroduction of a relatively large volume of
fluid, the transfusion may be given by continuous drip extending over
several days, Packed red cells may also be used with the same end 1
view. Transfusion has no effect on the hmmolytic process and the
transfused cells are hzmolysed as readily as the patient's own. Its value
Lies i providing functionmng red cells as required.  Anti-coagulants are
of Iittle if any value.

Duuretics which sumalate the kidneys must be aveided. Sufficient
flushing of the Lidneys may be tecured by adrususteation of fuds by the
mouth In addition to the alkaline drinks already mentioned, the patient
should be encouraged to take as much water, tea, barley-water, or faisin
tea (see p. 97) as possible. If this endeavour fals to accomplish iis
purpose, recourse may be had to saline injections.  As an alternauve to
the intravenous 1nfusion already described, salime may be given per rectum,
six or eight ounces of physiological saft sofutron being admimistered i
necessary every hour or even oftener, or preferably by rectal drip.

. \ .
haltucimations, His muscles twitch and tremble, and delirrum, usually of
2 Jow muttering type, ensues. There may be convulsions and €oma. In
such cases the efiect of glucose should be tried, Apart from the raisin

be used tn 10 per cent, solution,

As mentioned above, as soon as the stomach can tolerate food a flud
diet should be gnven 1n the form of whey, albumea water, milk, chicken
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The disease 1s variously known as eerebro-spinal fever, cercbro-spinal
o i ! postetior basal spotted

fever,

n [ngland the academic name for the Mmenimgococeus 1 the Neisserit
meningitichs, wheeeas in Awerica the term Newsseria introcellularts is em-
ployed. In view of she fact that the orgamsm is by no mrans abways
seen within the leucocytes the Enghoh name 1 considered to be more
trsly deserptne.

The commanest site of infection with the menungococens 15 the naso-
pharyny, where it Mmay give rise 1o 2 runopharyngits, but in most cases no
visible fesion is evident  The organism may therefore be readily trans-
farred from person 1o persor tirough senal prowection of wmfected droplets
and the imfection may become widespread throughout 4 communsty
without, of necessity, SIVIng nse o obucus dsseast.

Uades certain conditons the organsm may mvade the biood strean of
ndovduals and atack 1he centrat pecvous system 10 ghe 11s¢ to cercbre-
spsnat feser. On occasions the nervous system cscapes and the discase
1s sestricted 10 @ meringacoccal septeEma,

The factors that mfluerce the mvasion of the blood stream ate stlt
umpesfectly understoad, and although the nvasion may be associated with
changes s ceriam characteristes of the infecting steawn of organism it 1s
vndoubtedly largely a matier of indvadual susceptibabity  There 15 much
evidence 10 suggest that this susceptidility 1s produced, o at afy rate
stereased, by fatyue and recent mlzcuons of the upper respiratocy
passages.

Expenepce has shown that it 1s rate for a contact of a case to develop
the disease.  Ducing periods when the tcidence of the disease 1s generally
wereased, as many as 70 per cent. of the population may be found to be
harbouting the menmgococcas without showing evidence of disease and
the very extensive invesbgations uadertaken dunag the 1934-18 war
posnted to the fact that afmost every case of cerebro-spinal fever was

from healthy dividuats b g the organsm,  Furthec
wark carred ot since then has confirmed these obsersations

Cesebro-spinat feves may occur m individaals of alf ages, and of either
sex, bus young men larely transferred from oo to military hfe appear to
be espectally pronc 1o attack,

Crevicar. CoNSIDERATIONS

Tncubation Peried.—The moubation period is wndefinite, It may some-
trmes be as short as tweaty-four hours and may be extended 10 as long
as12n days of esen Jonger, but the common persod appears ta be between
three and fise days
Signs and Symploms.

) Ssage of I asion.—This may be very brief, fasting 2 few hours only,
but may go on for a week of more.  The onset 55 apt 10 be sudden with
malasse, rodesate headache, fever, peshaps vometing, and occasionatly a
petechnal rash

) Ivehemens of the Nervous System—As the bram and meniages
tecome affected the headache becomes smiemse and fatolerable,  The
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drowsiness deepens and the paliept can only be aroused with difficulty,
Vonutmg increases and there 1s pain and stiffness of the neck. Memngeal
feactions may be presumed as soon as the neck stiffness is evident ot
Kermig's sign unequivocal,

Lj!mim! Types.—The chacal pictute of cerebra-spinal fever is ey
varied and may range from the mid aborine case to the very severe and
rapudly fatal type.  Although no clear-cut dision can be made between
the various types they are discussed for the sake of simplicity under theee
headings —

() Mild or abormse type in which malarse, possibly some *“pharyn-
giis™’, moderate headache, and slight fever may be associated with
some stiffness of the neck.,

Spontaneous recovery may occur withm seven to eight days and
meningeal involvement may not be appreciated chmcally, The
true nature of the disease may only be demonstrated after the
Jaboratory mvestigation of the cerebro-spinal flurd,

{w) Average Type.—~The temperature and pulse rate ate very variable.
A rash may or may not be seen; when noticeable it is generaify
petechual. Vomitting is the rule. Effusions into the joints, myalgia,
twitchings, or muscular spasms may afl be seen,  The headache, at
first frontal, later becomes general and agonizing. The patent
may be drowsy, stuporous, restfess, and defirious or may be
extremely irntable and resent all mtecference  The eye- and face-
muscles may be affected and deafness also 15 not uncommonly
noted.

As the meningitss develops the patient settles into the charactenis-
tic decubitus, lying on the side with the back to the light, knees
drawn up, and neck extended.  Unconsciousness and incontinence
develop

{ni) The Very Severe or Fulminant Type,~The attack may be so over-

whelming that the patient may die within twenty-Tour ot forty-
eight hours without headache or any signs of meningitis, There
may be an extensne purpuric eruption, blecding from mucous
membranes and perhaps pamn and collapse from a termunal
hemorrhage into the suprarenal medulla.

On the other hand the patient may dic of an acute encephalius
with viplent headache, vomuting, early coma, and only sheht fever,

(iv) Sub-cute Mentngococeal Scpticamia with or without Memngiut.—~

In some patients the signs and symptorms may be lmited 10 2
modetate fever with sk Jesions, and muscle and joint-paint.
Meningitis may develop only after many days, weeks, or even
manths, or not at all. The skin lesions may be petechize, rose-red

ol <o s mnsabiag ne maiafil and tander minkish nodes.

. N . - Ao
. . . . .
blood duning each recurrence.
i is,~—Although a chnical diagnosis of cerebro-spinal fever may

{4
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be presumed in the presence of the classical signs and symptorms, especially
during an outbreak of the disease, the only accurate method of dxagnosns
15 the of the 1n the bro-sp flud or
blood

The cerebro-spinal flnd 15 wsually under tncreased pressure and on
occasions markedly 5o, but the increase 1s not always obvious without 2
manometsr reading  In the early stages of the mfection the fld may be
clear, but 1n most established cases 1t 1s turbid or frankly purulent. Even
where the fluid 1s clear to the naked eye there will be an increase n the cell
count with the majority of the of the
variety and the sugar content less than normal

A careful ecamination of suitably-staned smears wil ususlly demon-
strate the presence of g but on
occasions they may be very difficult or impossible to find, In some very
severe cases or 1n patients whose condiion 1s raptdly deteriorating the
cerebro-spimal Auid may show only extra-cellulacly placed meningococet,

The 1nfecting organism may be cultivated from the cerebro-spinal flurd
of untreated cases on almost every occasion, even when 1t cannot be
demonstrated 1n direct preparations, and the true 1dentity established by
serological analysis of the culture

At the same time blood cultures taken eatly in the disease, i a large
proportion of the cases, result 1n the recovery of the memngococcus,
Patients suffering from chronie meningococeal septiczmia may also yield
positive blood cultures during the early stage of the infection or at the
beginmng of a relapse, but repeated blood culture 1s often necessary
before success 1s obtamned,

But a Jarge proportion of the patients will have received sulphonamide
therapy before culture of cerebro-spinal finid or blood can be carried out,
therefore the successful recovery of the memingococcus cannot be so
readily assured as 1t was before the introduction of this group of drugs.

In order to overcome the cffect of the
dernatives the addition of para- ammwbcmoxc acid (5 mg per 100 c.cm )
to the cercbro-spinal flind or the bl medum 15

During the early stages of cerebro-spinal fever memigococet can usually
be recavered fiom the posterior nares and m the great proportion of the
cases will be found to belong to the same serological group as those
infecting the meninges While such findings may not be of absolute
diagnostic value they are sufficiently constant to be of some stgmficance,

Dufferential - Diagnosis,—Although duning the persod of increased
general incidence the early recogmtion of cerebro-spmnal fever may be
simple, 1t 15 well to remember that 1t is chimically impossible to differentiate
with certamnty between cerebro-spinal fever and any other form of pyogenic
meningitis.  Of other forms of menngitss, the tuberculous form usually
has a slower onset, but acute benign choriomeningitis, menmingitic forms ol‘
acute anterior pol d lethargica or post.
encephaliis may be mustaken for cerebro-spinal fever.

In the fulminant cases the patient may be quite unconscious when first
seen. Durnng an eutbreak, the possibality of cerebro-spinal fever must
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diuons, otluenza, typhowd, undulant feser, muary tubesculons,
erytherna nodosum, subacute bacterial endacardibis, rheumatic fever,
gonococcal septicwimia, telapsing fever, sleeping sichness and beat-
stroke may have to be cansidered.

) X LumBAR PUNCTURE

The diagnosis of cercbro-spinal fever depends upon the demenstration
of the m the cerebro-spmal flnd withd by fumbar
puncture.  This procedure may, at the sarre tme, have an mmediate
therapeutic value m relieving the mtolerable headache, and possibly the
vomiting also, induced by the increased tension of the fuid, The pressure
of the fluid 1n a normal mndividual varies between 100-180 ma, of water,
but 1 a developed case of cercbro-spinal fever may nise 1o as high as
300 mm. It 1s imporiant, therefore, that decompression should be stow
and to obviate the nisks asscuated with a too-raprd jowering of the
pressure it i3 desirable to have a manoreter attachment fitted to the
lumbar puncture needle.

Anzsthesia~—Patients suffering from ceretro-spinal fever may be so
stuporous that fumbar puncture may be undertaken without any form of
anzsthesin; nevertheless numbers are fully conscious of so nnitable that
they resent such procedures.  1f the operation is ta be carned out with
ease and success 3t Js essential to obtam adequate flevion of the spine and
1o ensure aganst sudden movements of the patent, In the myonty of
cases, therefore, some Torm of anwesthesia 15 an advantage.

Jt 15 vsually sufficient to employ Jocal anxsthesia in the form of an
inection of 2 per cent. procaine and adrenafine i the operatson arca,
General 1Y toyed much fess fr ty to-day than previcus-
1y, but there are oceasions, such as certamn cases of delrium or where there
15 spasm of the extensor muscles, where 1t may be useful,  An intraicnous
myection of pentothal sodium 1s suutable for this purpese. A general
anasthetic should be avorded, howerer, whenever possible,

Apparatus Required for Lumbar Purcture.—~Standard fumbar puncture
reedles, with manometer and connecting rubber tubmg, of avaitable.

Stenle test-tubes plugged with co tton woal.

Todine.

Swabs.

Adtbesie strapping.

Stenie towels.

Teetnique of Lumtar Pencture

Prelmnarics—Successful lumbar puncture 1 largely deperdent on the
patient temg 1n the cofrect positon  The patient shoufd fic on hlf ﬂdf
on A reasonably flat bed with the trunk flexed so that ithe lumbaf spine is
corvex backwards and not rotated, The buttocks should be moved to
the edge of the bed, and the trunk, neck, and knees welf bent, with the
shoulders and pelvis vertical, I the operation area s hairy 1t should be
shaved, washed, and dried. Having placed the pafient in the comest
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position an assistant shoufd ensure its maintenance by placing one arm
round the shoulders and the other under the bent knees. The lower
lumtar and upper sacral region is swabbed with 10dine and one sterile
towel 15 placed over the buttocks and another on the bed under the Jower
buttock.

1f an anmsthetic 1s to be used this procedure is now carried out,

The operator 's hands should be surgically clean and dry  The lumbar
punciure needle and accessories should be temoved from the sterihzer,
drained of water, and allowed to dry as much as possible.

Operation.—The site for the insertion of the peedle s now defined,  The
best point for this 15 1 the middle line between the 3rd and 4th or 4th and
Sth lumbar spinous processes.  The 3rd to 4th space lies on a honzontal
ne jowng the crests of the 1ha.  Having chosen the space that provides
the larger gap the operator piaces the up of hus feft index finger on the
upper part of the lower spinous process and inserts the needle, with the
stylet in position, into the lower part of the interspinous space m the mddle
fine, The bevelled edge should be In the longitudinal axis of the spine 10
order 10 dimumsh the chance of cutting the fibres of the higaments.

The needle should be pushed through the skin quickly and then slowly
duected forwards and shghtly upwards, feeling the way for any obstruc-
tion [ bony resistance 1s encountered 1t 1s withdrawn a little and directed.
somewhat higher  With experience the sense of touch will often tell when
1he needle has reached and pierced the Ligamentum subflavum, some 5 em
from the surface 1n an average adult, When the operator judges that this
barrier has been passed it 15 advisable to remove the stylet and see whether
CSF. runs out. It ss well not to 20 too far, for the needle may casily
enter the venous plexus i front of the spmat canal and thus contaminate
the fluid with bloed. A *‘dry tap", on the other hand, usuzlly means

e sha e ¢ e -

manometer and 1ts pressure 1s read on the milimetre scale.  (The patient
if fully conscious should be told to breathe easily, for wregulanties m
fespiration may raise the pressure) If the pressure 13 about 100 mm,
Buid 15 atiowed to escape unul it veaches that fevel—but never faster than
a quick dnp,  Two samples of about 5 cem ¢ach ate then collected 1n

TREATMENT
Sulphonamdes are now the basis of treatment for memngococcal
mfections, though penieitlin is equally effectine 1f correctly used, other
measures, such as the use of antiscrum have now been superseded  The
mottality and morbidity of the disease has greatly diminished, With
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early admunistration of sulphonamides in adequate dosage, bactertostasis
should be complete within 12 to 24 hours, Early recognition of ¢ases is
afways of first importance. Lumbar puncture is necessary for diagnosis
but the procedure need not be repeated unless it 1s needed for drainage or
the relief of pressure. Symptomatic treatment and the need for expert
nursing must not be overlooked : hot baths for parn and restlessness; e

1mntense pam,
Sulphonamide Treatment.—In all seyere cases, including those that come
under treatment late 1n the acute stage, the first dose or doses should be
s e L el afen tahany e,

.
. . .

never be practised.  In order of choice, the compounds recommended are
Iphath or sulph ) and sulph: the
fast bemng effective but less potent than the other three. The average
course of treatment lasts nine days; the general plan 15 to follow the
e - ePiat e £l tha Bt sRvaa dave far madarate infee

flurds must also be given by parenteral injection, nasal twde, or fectutit it
they cannot be taken by mouth.

If vomiting occurs within half-an-hour of an oral dose, the dose should
be repeated (see afso p. 319), Falure to respond to the above dosage
schedule usually means that the concentration 1 the spinal fluid has not
reached the required amount of 3 to 5 mg per 100 c.om. This point
should be checked by estimation of the Jevel and the dosage should be
revised 1f necessary. When taking samples of spinal fluid for estimanon
of sulphonamde, novocain (or other local anxs\hc(ics‘of the procain

. . St - -

us .

sev. .
by small doses (2 grams) of or
to all 1 the affzcted community for a penod of two or three days.
ProGNoSIS
Cerebro-spinal fever must always be regarded as a grave discase for, m
the absence of early and adequate treatment, the mortality 15 ct{rcmc!y
high. Nesertheless, apart from the fulminant types and certain rare
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complications, easly treatment with sulphonamides 1n the cotrect dosage
has greatfy reduced the mortality.
PREVENTION

Experience has shown that st is rare for cerebro-spmal fever to be
spread by patents actually suffersng from the discase  When two or three
cases occur in 2 group of individeals in contact with each other the
evidence suggests \hat the disease 15 contracted from those harbouring the
meningococtus but not suffering from cerebro-spinal fever.

Navertheless the patient 1s, theoretically, a source of infection and should
therefore be solated 1f possible.  The first practical step m prevention 1s
the ¢arly diagnosis and treatment of the disease as st occurs  The medieal
officer who makes a climical diagnosts of cerebro-spinal fever should take
action 1n the following order of priotity ~

(1) Make arrangements for the immediate treatment of the patiert as

outlined on p 73, and also for the admission of the patient to
hospital  1f no 1solation hospital 15 close at hand the patient should
te admstted 10 the nearest miitary ot civilian hospital with good
facilities for treatment, nursing and faboratory imvestigations
Ensure that full records of the case together with a note of the
remedics given, dosage, and umes of administration accompany
the patient to hospial
Make arrangements for the disinfection of clothing, bedding, and
any articles that may have been sosled by discharges from the
patient's nose or mouth  The meningococus 1s a dehcate arganism
and does not remain viable outside the body for any length of time
and 1t 1s sufficient to wash the floor and furniture in the vicnsty of
the bed with soapy water.
The medical officer who dsagnoses the case 1s responsible for s
notification on A F, A 35 fnotification of infectious discases), which
thould be completed in all detal.  The angmal will be retained as
an office record A copy wil be forwarded throush the usual
channels to D D M §. command or corps, of the A.D,M S of area,
district, or division, whichever formation 1s immediately responsible
for the umit with which the patient served A copy wifl also be sent
10 the officer in medical charge of the effectnve troops or military
famdies concerned.  Should the dragnosis be made by eiher of
these officers 4 copy will be sent to the miltary hospital receving
the patient, 1f the case was admutted to this type of hospual, In
additron the focal el health anthonties will be informed.

Officers 1n medwcal charge of effective troops among whom the patient
scrved are responsible for the health of the remaiing troops, and they
should Lake the earhiest steps to investigate condihions associated with any
outbreak.

Cartiers can be eliminated by small doses of sulphadiazine or sulpha-
thiazole given over 3 himited penod to the whole commumty invotved
This has greatly simphfied the problem of dealing with carmiers, and thewr

BN s no Jonger pecessary, 1t
probably never did much good. In Amenican trials, twe grams of

8
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sulphadiazaine for two of three days were effectne in reducing the
cammer state to very small proportions and 1n preventing fresh
cases. Sulphathuazole should be equally effective,

General Preventive M Menij inf may be con-
reyed from person to person by naso-pharyngeat discharges ejected from
the nose and mouth of patents suffering from ceccbro-spinal fever or
memngococcal rhino-pharyngitis or healthy carners, Cross-infection
may be duect at close range from mouth to mouth or may be ar-borne
over distances of 20 to 30 feet 1n the case of the finer droplets, Close-
range nfection may occur 1n the open air or within buldings, but it is
probable that the finer droplets cause infections only within buildings.

f: y washing-up in messes and canteens are pecessary
toavord the spread of infection.  These should include plenty of hot water
and disinfection of crochery and cutlery by means of waterssterilizing
powder,

From available evidence 1t would appear that the healthy carricr or the

witha 1 rhino-pharyngitis 18 the main source from
which the mfection 1s spread,

Although the carrier rate may be high during an outbreak this 1s not
vanably so.

During periads in whuch the geaeral incrdence of the disease ts raised 3t
15 Important to observe any measure that may contribute towards lessenung
the chance of infection and increase the chance of recovery of those
who contract the discase.

The use of sandfly nets as filters for droplets has been suggested,

Early Recognition.—Medical officers should give short talks to regi-
mental officers and semor N C.Os, on the discase and the method of
spread.  They should, above all, encourage all ranks 1o report **sick ™
wmmediately if they arc sufferng from headache, soreness of the throat,
etc.  Furthermore, their miciest should be enbisted in the further hypienic
measures outlined below.

[o] ~—Although ‘bro-spmal fever may be justly regarded
as a disease associated with institutional hfe the original view that the

id was due to ded has not been
fully substantiated in the hight of present knowledge.  That overcronding
15 2 most important factor in the spread of the discase is, 1n afl probability,
correct  But howerer generous may be the spacing out of beds, as fong
as individuals are crowded together at narrow ub’(cs m lecture rooms,

PAE] P A

e tha

v

. . . .
that each man sleeps next to his neightour's lect.

‘Under peace conditions cach person should be aflowed 60 square fect
of floor space and there should be 6 feet between beds,

The most petiods are duning the going-to-bed
#nd getting-up tmes.  Unless @ number of the occupants arc suffering
from coughs the projection of mfected droplets 1s much less duning slecp.
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1t 1s important to prevent overcrowdmg in duung-halls; undee epidemic
conditions men should if possible sit on one side of dining-tables only.

Ventilation.—All occupied rooms, including barrack-rooms, institutes,
diming-rooms, lecture-rooms, etc , should at all tunes be so ventilated that
there 1s a free circulation of air.  As the maxumum intensity of the occupa-
100 of buldings by the soldier oceurs duning winter gvenungs particular
attention must be paid to the provision of a sufficiency of efficient ventilator
opemings, Rooms should be adequatzly awred to prevent dead-space air
from accumulating, and switable forms of Iouvred shutters must be pro-
vided to ensure ventilation 1n any cireumstances where lights may have to
be blacked-out.

The provision of adequate ventifation may not be an casy matter
some buildings, but 1t 1s the duty of all C.0s. to make every effort to see
that the test ventilation possible 15 obtained in every occupied room.  In
order to ensure that satisfactory ventilation 15 mamntained constant
wspection by officers or senwor N.C Qs. 1s necessary,

Efficient heating of occupied bwildings and an adequate supply of
blankets for the beds during the cold weather 1s essential, otherwise all
efforts to maintan satsfactory ventilation witl be d,

Every effort should be made to deal with dust, floors should be oiled
with spiadie-oit

Outdoor Life.~~Menmgococcal infections are most readily transmutted
when people arc crowded together in ill-ventilated rooms During
eprdemic periods as much time as possible should be spent n the open
air away from canteens, cinemas, and other Likely sources of snfectton

the nasopharynx,

SEQUELAE, AND THEIR TREATMENT

Focal nervous symptoms developing during the course of the disease are
not common and most of them are transient,  They snclude cranial-nerve
palsies, for example, of the 3rd, 6th, 7th or 8th, visual imparent, epslepti-
form seizures, aphasta, monoplegra of hemiplegia of cercbral origin,
paraplegia from myehuss, and atrophic palsies with or without sensory
foss due i 1 lestons, S d f weakness from
varaplegia, or spinal-root involement may persist, but improsement tends
to continue for months. Deafness, of varying severity, umifateral or
bilateral, from feuritis of the auditory nerve 1s frequently, but not fmvari-
ably, permaneat Tt occurs i about S per cent. of cases.

o2t

sand L L emales I the complete syndrome the complasnts are of
headache, giddimess, minor mental and emotional disturbances, alteration
n personality, nsomnuz and fanguability, a chinical picture which closely
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sulphadiazaine for two or three days were effective in reducing the
carner state to very small proportions and i presenting  (resh
cases. Sulphathiazole should be equally effective,

General Preventive M M i may be con-
veyed from person to person by naso-pharyngeal discharges ¢jected from
the nose and mouth of patients suffering from cerebro-spinal fever or
meningococcal rhino-pfiaryngitis or healthy carriers, Cross-infection
may be direct at close range from mouth to mouth or may be ar-borne
over distances of 20 to 30 fect in the case of the finer droplets. Close-
range mfection may occur 10 the open air or withm buildings, but it 13
probable that the finer droplets cause infections only within buildings
factory washing-up in messes and canteens are n
to avod the spread of infection.  These should include plenty of hot water
and disinfection of crockery and cutlery by means of watersterilizing
powder.

From available evidence 1t would appear that the healthy carrier or the

dual witha i 1 rhino-pharyngitis 1s the main source from
which the nfection 15 spread.

Although the carrier rate may be high dunng an outbreak this is not
mvariably so.

Durning periods it which the general incidence of the disease is raised #t
15 1mportant to observe any measure that may contribute towards lessening
the chance of infection and increase the chance of recovery of those
who contract the discase.

The vse of sandfly nets as filters for droplets has been suggested,

Eorly Recognition.—Medical officers should give short tatks to regi-
mental officers and semor N.C Os, on the discase and the method of
spread.  They should, above all, encourage all ranks to report **sich ™
immediately 1f they arc suffering from headache, sorencss of the throat,
ete. Furthermote, their mtcrest should be enlisted in the further hygienic
measures outlined below,

[o] ding.~—Although bro-sprnal feser may be justly regarded
as a disease assocrated with mstitutional hfe the onginal view that the
nereased 1nci was due to ded i has not been
fully substantiated mn the hight of present Anowledge. That overcrowding
15 a most important factor in the spread of the disease is, in afl probability,
correct  But howeser generous may be the spacing out of beds, as fong
as mdividuals are crowded together at namow mlz_lcs m lecture roors,

e mFow o $hon

ot

between the centres of beds was § fect.  Should 1t be necessary to teduct
the space to this mimmum every alternate bed should be turned round so
that each man sleeps next to hus neightour’s fect,

Under peace conditions each person should be aflowed 60 square fect
of floor space and there should be 6 feet between beds,

The most dangerous periods 1n dormutories are during the going-to-bed
and getting-up umes.  Unless a number of the occupants arc suffening
from coughs the projection of infected droplets 18 much fess duting steep.
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It 1s important to prevent overcrowding mn dining-halls, under epidemic
conditions men should 1f possible sit on one side of dring-tables only.

Ventilation.—AH occupied rooms, mcluding barrack-rooms, institutes,
diming-rooms, lecture-rooms, etc , should at all tumes be so ventilated that
there is a frec circulation of air,  As the maximum intensity of the occupa-
tion of buldings by the soldier occurs during winter evenings patticular
attention must be paid to the provision of a sufficiency of efficient ventilator
operings  Rooms should be adequately aired to prevent dead-space air
from accumulating, and suitable forms of louvred shutters must be pro-
vided to ensure ventilation m any cireumstances where lights may have to
be blached-out,

The provision of adequate ventilation may not be an casy matter in
sorne buldings, but 1t 1s the duty of all C Os to make every effort to see
that the best ventilation possible 15 obtaned in every occupied room, In
order to ensure that 1 3 constant
1nspection by officers or senior N C Os 1s necessary.

Efficent heating of occupied buldings and an adequate supply of
blankets for the beds during the cold weather 1s essential, otherwise all
¢fforts 1o mantain sansfactory ventilation wilh be eircumnvented,

Every effort should be made to deal with dust, floors shonld be oiled
with spindle-oil

Outdaor Life.—~Memngococcal infections are most readily transmutted
when people arc crowded together n ill-ventildted rooms. During
emdemnic periods as much tme as possible should be spent m the apen
air away from canteens, cinemas, and other kikely sources of infection
If weather permuts, men should sleep and eat out of doors, At the same
time, t must be remembered that over-fatigue and long periods without
hot meals should be avoided, as young recruits may thus become hiable ta
colds and other minor disabihities that may render them susceptible to a
Blood-steam tnvasion of the meningotocens, should this orgamsm reach
the nasopharynx.

SEQUELAR, AND THEIR TREATMINT

Focal nervous symproms developing dunng the course of the disease are
not cammon and most of them are transient,  They include cranial-nenve
paisies, for example, of the 3rd, 6th, Tth or Bth, visual impairment, epilepti
form scizutes, aphasia, monoplegia or hemuplepia of cerebral erigin,
pataplegia from myelitis, and atrophic palsies with or without sensory
foss due to spinal. Testons, [ weakness from
paraplegia, of spinal-root iny olvement may persest, but improvement tends
0 continue for months. Deafness, of ‘arying severity, undateral or
Erlateral, from ncuritis of the anditory nerve 15 frequently, but not mvar-
ably, permanent It occurs in about 5 per cent of cascs.

General nervous symproms are more frequent, a fact which has only
tfccnll)' I:ccor:'\e'rccngmzeg The highest proportion of cases occur
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Tesembles that which often follows head injury, The basts of 1t, from
whichever cause, 15 organic cerebral damage, but 1t 1s often comphicated
and perpetuated by psychogemic factors resulting from anxdety, an appre.
cration of change i physical and mental state, or a desire to use invalidism
for selfish ends. Such psychalogical complications are more lable to
develop 1n those with 2 previous history of unstable temperament and
neurotic iliness.

Up to the present experience has shown that recovery 1s, in the majority
of cases, to be expected, but it 1s believed that results would improve if the

di were early and ¢ suttably planned,

At the mmportant stage when the patient is still 1n hospital points of
practical value have to be kept 1n mind by the medicat officer.

(1) Headach dd Lty and other of the
syndrome, as in the case of head mjury, may be absent so long as
the patient 1s 11 bed or even under the restricted conditions of
ordinary hospital tfe.  They may appear only when more normal
activities are attempted  For this reason, befote patients are dis-
charged from hospital and their immed:ate disposal decided, their
mental, emotional, and physical stamma should be tested unob-
trusively. Thus, thewr response to reading, nowe, the cinema,
games, and other forms of exercise should be 1nvestigated.

() Since the symptoms are subjectine and usually unsupported by

and efficiency as a soldier.  Care must be taken during the inquiry
not to suggest symptoms
(m) 1f sympi which real hties are neglected and the
patient 1s prematurely sent back to duty, worry and resentment
may well develop and delay or prevent recovery.
Patients who, at the end of two or at most three weeks® convalescence
in hospital, sull complam of disabling symptoms should be sent to

antlament can be provided. An aimiess
. + =¢ laziness and

s . . ¢ resemble the
- m which tests

- the symptoms

; . damage, and

= Ty wannnn vad by thace famiiae with them. the

" . . - e . -
possibility of such sequele nor to be obessed by them.  He must, m it
evaluate the whole situation in each case on the avaifable evidence and 1t
will often be necessary to take some troudle 10 get i,

Further wito the freq and p of
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nervous sequelz of cerebro-spinal fever m soldicrs 1s necessary, and for
this purpese all patients before they leave hospital should be exammed by
a neurologicat or medicat spectalist and ophthalmologist, who will decide
whether spectal reablement i a convalescent home s necessary, and will
agarm, after re-exammation, advise by written report on final disposal.

Suff jotnts from arthnitis, in memngococcal septiczemia, can usually be
osercome by physiotherapy.

CHOLERA

Cholera ts endenuc 1n many parts of the East and has been known
india since the earhest tmes, The disease may be spread by human
agency (corm any of these focu i epidemic form,  Sporadic cases due to
carners may occur anywhere, but a community under good santtary
control need never fear an extensive spread of chotera. Rogers has
shown that cholera does not spread 1 epidemue form in Indx of the
absofute huridity (the weight of the aqueots vapour m the air measured
an terms of (s mercury tenston) 15 not above 0 400,

Etiology.—Cholera 1s caused by the comma-shaped, single-cihated,
sram-negatine vibrio of Koch, which hves, multiplies, and produces an
endotoun tn the small mtestine.  Acton and Chopra state that the main
actions of the toxic bases of cholera toun are -—

(1) A fall of blood pressure due to didatation of the vessels supplymg the
small intesting, combined with an mcreased permeability of the vessel
endothelium; (2) Direct damage to the secreting tubules of the kidreys
which are further hampered by the occurrence of an intertubular edema
as soon as the blood pressure kas aga risen to normal.

Rescarch work hat shown that under war conditions the cholera
““carrier”* 1s undoubtedly the most important factor in spreadimg infec-
tion, but the role of water, food, fomutes, fites, and faully consetvancy
methods must also be kept m mind.  Vibros have been found m the
€xoes of Qes for (v enty-four to therty-six hours alter ingestion of infected
matersal by the ipsects.

Cholcra vibries often disappear from the faces of patients 1 three or
four days and rarely persist an them for longer than twenty days, but the
healthy cholera cacrer may go on passing vibrios for a period of two
months or longer, a gall-bladdee infection having become established.  As
a rule, however, the carrier excretes vibnos for only a week or ten days,
An attack of darthaea or the administration of a purgative will ofien
<ause vibrios o appear in the stools of 3 cateer case and a purge may
even excite 20 attack of cholera tn a cartier.  In Jndia cholera vibrios have
been known £0 hise as long as seventcen days in stools kept 1n the dark
with evaporanon prevented, The average hime of sunvival is shorter m
ot weather—in June one 10 tho days, m February seven days (Greig).

Symptoms —Incubation period: a few hours to six days or even more.
Stages those of evacuaton, atgidity, ard reacton  In a ecriain pumber
of cases there ts A premomtory duarthona, which 1s probably caurrh;l
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in nature and may predispose 1o ihe choleraic attack, In other
cases the stage of evacuarion commences suddenly with profuse and
frequent motions which fay or may not be associated with cobic.  Jadeed
a sense of relief may accompany the passage of the stool, The aack 1s
usually pocturnal.  The motrons, at first frcukeat and bife-staned, quickly
assume the typical rice-water appearance, there betng stalf white ooeuh
of watestinal epithelium in a shghtly opaque flurd. Punts of this materal
may pous fiom the patient, who rapdly becomes prostrated,  He begins
to vomst, and suffers greatly from thust, The vomued matter, which
conststs at first of food, soon changes 1o fioe-water fnd, and guslung from
the mouth 15 apt to contarmnate attendants, Cramps of the legs and
abdomen set in, the tssues shrink, the eyes become sunken, the nose
pinched, the skun cold and dusky or earthy in bue, the pulse fecbler and
the unine less, In the mmual stages the brlliant white, pearly colour of
the eyehds, especially of the fower hd, makes the eyes appear Jarge and
bright, Hiceup may be obstusate and persistent.

. 7 NETS PR

Swid and bedewed with a clammy sweat.  There may be cyanasis, genecal
of Jocahzed, and sometimes this 1s so intense in the fower extremugies 25 to
simufate gangrene. The puise at the wrist may almost vanish, and i€ a
vein js incised only T ot e
Thus concentrated b - .

has a specific gravit; CI . -
patient 1s Testless and sery thirsty, and may or may not coptiaue fo be
racked by cramps. While the surface temperature is fow that of the

rectum 1s often elesated.
‘The mund 15 cleas but the patient 1s apathetic. Jn fatalcases and usually
some ten to twelve hours after the beginrung of the altﬁck cOma Super
- e e e i s nk mshiar r i

the stage of reactica.
R - © b g amad amapar
te a bloodshot state n!)xhc e . .
in the Jatter . Lot
O e s ay die from pneumonia, entetits,

Durmng this stage of reaction the pauent may
drarrhera, hyperpyrexa, or urzrmlc.polsomng.
rezction stages are described, and in the fatter the pyseRa
fong os o fortmght.

Such 15 a preture

Abonive and typhoidal
may last as

of cholera gravis, but on the onc hand mfd ambuolant
cases oceur where the carvier 15 a specta! danger, and on the other there is
futeunating cholera in which fovamia €auses r:mq Qeath before \o}r:\n;mg
or diartheea have ume o set in, OF this natuce is the so-calied cholera
sicea apt to occur amongst debuiated troops.  In one of the Balkan wars



Tice-yager SH0Ols yore SOmetimes abseny even Serere Cases or Chofery
It s Yorh, Tote thay Tashes o Varioyg types ™3y occyy ™ choler,
¢ SIay eact
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Give in mueifage and syrup of femons, ‘The vibrio flourishes in an alkaline
medinm,  Long drioks which difute the gastric HCl should rot be tahen
When posstble all indigestible dret should be asoided. Special care is
peeded as regards frunt, raw vegetables, and meat sellies,  Lettuces and
celery bemng morst and eaten wncooked are specually dangerous,  Vibrios
hase been found to survine on Jettuce leaves for 29 days. Melons and
cucumbers must be avowded, as they are often pesforated and Stezped 1m
water to mcrease therr weight.
Prophylavis—General.—Cholera patsents must be isolated for 42 dayi
Ea P A b AR

cresal solutron and alloweg 1t to remam in contact with the stool for at

feast ane hour. Fresh chlormated ime {! 16 to 4 patfons) may be used

n the same way. Roughly, two tablespoons to the pint of cholera

dejecta are required. Nothing 1s better than quickhme if it can be ob~

tained,  Add together equal parts of fresh Quicklime and water, and then
- v D0 aaas a4t

P

- . .

dejecta or sonut, distafection may be carned out with cresol, or by raking

hot ashes over i, or by pouring kerosene over it and setting the herosene

alight, Cholera-soited clothing, bed hnen, and blankets should be stoved
. I Tt

possibshity—should be hept under sunediance and seen twice daye
mornng and evenmg, for five days.

Carriers should be sought for, particularly among those handhng food
1 any way and those suffening from dizerhaea,  When found they should
be quarantined untd the stools ate negative, bsually for three to four weeks.
As regards carriers, 1t must be remembered that use of purgatives may
nduce an atrack of chofera,

Control of food and drink 1s of the utmost wportance. Cholra 8
sery often water-borne ang all drnking-water as well as alf water used for
washing and bathing should be carefully chionnated. I this 1s not
possible, drinking water at all events must be boiled. Wells and other
water-sources dnd bathing places of 2l Ainds must be polced and propesly
supenised, and put out of bounds if’ necessary,

Water bottles should be disinfected with boiling water, strong bleach
solution, or potassium permanganate. ‘The latter ts atso used for |'h§
disinfection of wells and for other parposes, becausc it bas 2 specia
destructne action on the sibrio of cholera. .

Ghurras, water chatties, and massacks are often the source 'of infected
water.  Most careful supervision is required of mmeral waters, ice supphies
and the Iike, 5

As regards food-supphes, alt mik should be boifed qnd dairy products
of all Linds obtained only from reliable sources.  Avold uncooked vege-
tables and frust that is eaten unpeeled.
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Anti-fiy measures of all kinds should be carefully carried out and
particular atiention paid to the protection of food agamnst flies (see
Arthropod Pests and Appendix I).

Dish-cloths and cooking-utensils should be boiled and special attentron
paid to the cleanliness of cookhouses.

Latrnes should be properly disinfected, especrally if fly-proofing 1s ot
satisfactory

Funally the importance of muld and ambulant cases must be appreciated
and a careful search made for these, In particular the stools of all those
within unuits who are suffering from diartheea, meluding follgwers and
employed labour, must be exanmned for the presence of Vibrio cholere.

Treatment.—For the most part drugs are of hitle se w cholera. The
Indian practice 15 to treat the premomiory drarrhea by givng haif an
unce of castor oif with a tea-spoonful of brandy. This is probably wise,
a3 1t ¢lears the bowel of initating matenad

Even 1n the midest cases absolute rest i bed 15 essential, a warmed
bedpan bemng provided, No food other than glucose is to bz given while
the disease 15 active.  The surface of the body must be kept warm.  Hot
sandbags to the body are useful and so s kneadng of the muscles to
televe the intolerable cramps.  But itravenous saline 1s the best treat-
ment for this symptom

foe and a smali hypodermic of morphine may check the vormting-—if,
indecd, opm n any form s ustifiable i cholera~but 1t must be remem-
bered when grving drugs subcutaneously m cholera that they remain
unabsorbed during the algid stage, and when the reaction sets m the drug
o7 drugs which have been injected may be taken up in quantities which
Prove poIsonous,

Fhed shoukt be given in sips, as large drinks are apt to excite efmesis
Stumulants may be necessary  Coramune is useful.  Hot tea and black
coffec have been recommended.

Native aluminrum silicate (haolin) 1s clarmed to be a specific both for
cholera and for acute bacillary dysentery. The method advocated is as
follows  To 250 c.cm. of cold boiled water add 100 grammes of kaoln
puhierized and shaken untd the muxture has become creamy and homo-
Beneous.  Give a tumblerful every half-hour, or bour, to si¢ or more
doses.  Smaller doses are continued over several days,  If the patient 1s
100 I to swallow, the mixture should be given by means of a stomach
tube,

[ D S U FU SN S § vt A

duced 21 the rate of not more than 4 ounces a minute,

Where there 15 a doubt as to fhe necessity for the employment of his
fmethod, Rogers estimates the specific gravity of the blood, ~As full par-
tieulars are gnen o the booklet accompaaying the cholera equipment
vothing further need be sard regarding the method here, )t secems,
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however, conveent 1o tabulate his Iatest summary of the procedure he
aow follows :—

1. On adaussion 1/100th grain atrophine sulphate and repeat pight
and morning.

2. Take specific gravity of blood, blood pressure, and ofal and recta}
temperatures.

3. If blood pressufe not over 70 mm, or specific gravity 1s 1,063 or
over, mject 3 (0 6 pints of flud according as specific Fravity s
1,063-4-5-6 1n adult males, Less for females and children.

The first pint consists of the alkaline solution mentioned in para
8, the remainder 1s hypertonie saline; thus, 1f 4 pints are indicated,
give T of the alkaline solution and 3 of the hypestone, continued
through the same flask and cannula,

4, Unless rectal temperature is below 99° F, saline should pever be
injected at above 98° F, Rusk of hyperpyrevia.

5 If rectal temperature 1s 100° F, or over, give hypertonic solution at
temperature between 80° and 90° F,

6, Normal saline, 1e. 50 grains NaCl, [ pint every two hours by
rectum tilf coliapse stage past and urinafion re-established. Then
every four hours until 2 pints urme in twenty-four hours.

If the urine is acid give the alkaline solution mentioned in pata. 3
wnstead of normal sakne,

7. Fall of blood pressure to 70 mm. and under, or rise of specific
gravity to 1,063 or above, are indications to repeat injections morm-
ing and evening and at any time when pulse fals or patient restless.

8 At each intravenous injection, give 1 pint of sodium chlorde %0
grams and sodiim bicarbonate 160 gramns (2 per cent) (See
para 3)

N B.—Sterilize the sodium bicarbonate in paper in autoclase and
add to sterde salt solution,

9. Repeat alkaline injection later if urine deficient and blood pressure
100 mm. or more and specific gravity below 1,063, (Normal for
Europeans =1,058; for Indians =1,056)

10, If blood pressure remams parsistently much below 100 mm. and
uane is defictent, give piturtary extract and caffeins sodium salicylate
{5 gramns by mouth every four hours). Cup and foment over
kidneys.

- R

A o e
principles advocated by Sir Leonard ROEets dI¢ «ivoy sunwsvey
some minor modificanons, No provision 1s made for the esumation of
the specific gravity of the blood; tastead, relince is placed on blood
fPressure estimations and five modern mervunal sphygmomanometers are

provided for this purpose in each umt.

1t should be here poted that whule there is no question as to the urgent
necessity of flud, introduced by the quickest poswible route, cholera, 1t
13 questionable if hypertonic saline and atkali solutions have any marked

o€
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advantage over normal saline solution which 15 sempler to make up and
can often be prepared and administered more rapidly than the above-
mentoned more comphicated solutions. In most cases the general
appearance of the patient with his very evident intense dehydration 1s
sufficient indication for an immediate intravenous saline tyection, and 4-6
pints may be given tmmediately m such cases without wasting tme in
esumating the blood pressure, etc.  The general guiding principle should
be that of time permuts the ngid techmque advocated by Rogers (with
certain mod: 1 the hi hol
uan) should be followed. In very urgent cases or where facilines do not
exst for the full techmgue, the simphfied techmgue outlined above may
be used,

1f ngor follows use hot bottles ull it 1s over
Collapsed cases after the rigor may benefit from  gran each of morphine
and belladonna extract, but, as stated, opium must always be used with
care in chofera,

“The other part of Rogers’s treatment consists 1n the admunistration of
calelum permanganate water from 1 to 6 grams to a piat, and 2-gran
coated potassum permanganate pills given very frequently at first,
Details will be found 1n the equipment booklet  Continue the pills untid
the stools become green and less copious  Along with the permanganate
10 mumims of a 1/1,000 solutton of adrenaline chlonide may be given every
three hours to re-cstablish the urinary secretion  Keep the pattent warm
and apply turpentine stupes to the abdomen  Serum therapy 1n cholera
1 still on 1ts tral but promuses well, The dose 15 40~100 c.cm, ntra-
venously.

“The administration of solutions of glucose has been strongly advocated,
either a 10 per cent, solution intravenously or an 1sotonic solution (3} per
cent) subcutaneously. In view of the results obtained in pneumonia st
may be advisable 1o employ hypertonic glucose (25 per cent) intra-
w:lnousb. Disulled water shon!d be employed as the solvent, not normal
saline,

Lately an old-time remedy for cholera has been revived, with encourag-
ing results. ‘This 15 a mixture of essental oils gwven 1n the following
formata -—

Spt. aether, min. 30
Ol caguput,

Ol. cloves

Ol yumper aamn §
Ac sulph. arom, min. 15

Dose.~One drachm, 1n half an ounce of water, every half-hour until
vomiting and purging cease.  The same dose is administered to contacts
once or twice dmly for one or two davs

A useful mixtare for the reaction stage 1s as lollows —

Bismuth, salicylat, . gr. 18
Sod. bicarb g5
Liq. opu sedativ, . . mun. §
Mucilagirus Q5.
Aq. chioroformi ad 1oz
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At (his stage, also, if the diarrheea 1 troublesome rectal injections of
tannm, 1 ounce, gum arabie, 1 ounce, and warm water, 1 quart, are
mdicated.

Inquire as to retentton of vrine and trext anuria by poulticing or dry
cupptng over the kidneys,

At 2 later period alkalies and digitalis will be found useful, A seriops
symptom to be promptly combated 15 the occurrence of coma,  As there
is marked acidosis in cholera, the method of giving 3 per cent. sodium
bicarb solution by sub mjection seems Tt may
be given frequently in quantities up to one htre, if not already employed
during transfusion.

The diet for convalescent patients must be very bland and easily dipested
and the return to ordinary diet carefully regufated.

Much work has been done on both the prophylasis and treatment of
cholera with bacteriophage The results are, up to the present, mcon-
clusive.  Sulphonarmdes have been used but it cannot be said that their
effectiveness 1s proved. None the less, they are worth gnng as for
bactllary dysentery,

CYSTICERCOSIS*

Cysticercosis 1s the term given to the somatic infestatton of man by
cysticercus cellulosze, the larval or bladder-worm stage of the tape-worm,

Tena solum,

There 1s no record of the ion of man by
bovis, the corresponding stage of T. saginata, the common tape-worm of
this country.

The adult tape-worm, 7. solwm, is a parasite of man alone and normally
the larval stage is passed in swine, the parasitized flesh being known as
“‘measly pork’”.

Formerly cysticercosis was common in Europe, more especially in
Germany, where uncooked ham was popular.  OF Jate years the discase
has become a rarity i this country and practittoners hase tended to forget
its potentialities; and 1t 15 only ively recently that >
has been recogmzed as a common cause of a form of epilepsy developing
dv rovo in British soldiers returning from service in the East, especially
from India.

Ttialagv.—Simce each gravid segment of T. sohum ﬂ‘m'uins some :so,.o?o

. CEC
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f .

through the ageacy of flies. “the human pust Ul i duen v S
contammnate his hands and thence his food with eggs passed by himself
and thus suffer auto-infestation and, it has been suggested, another form

« Abridged from the chapter by MacArthur on Cysticercoss 1n the “Bninh
Encyclopedia of Medical Practice™, Vol 3.
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of auto-infestation may occur by the regurgitation of gravid segments from
the gut into the stomach. By whatever path the eggs are introduced into
the ahmentary tract of man their subsequent development resembles that
which takes place 1 their normal host, the pig. The hberated embryos
with the axd of their tiny hooklets penetrate the intestinal mucosa and are
torne by the blood stream to their final habitat which, in man, 1s usually
the brain and voluntary muscles  Any tissue or organ may, however, be
affected  Astegards the bram, the grey matter 1s nvaded more commonly
than the white, The parasite may also invade the eye and may occasion-
ally be seen moving in the anterior or posterior chamber of that organ
The total infestation may vary within the widest linuts, from one single
cysticercus to many hundreds; festation may be limited to one organ
such as the brain, or be generalized throughout the body.
e devel t of the 15 within
three or four months of entry  Except in the brain the cysticerc: become
walled off by a clear-cut fibrous capsule, the host capsule, the effect of
which is to protect both the parasite and the host.  [n the brain encapsula-
tion to a lesser degree results from the prohferation of surrounding
neuroghial tissue together with cellular reactron  In most cases, as long
s the parasite remains alive, a relative equilibrum appears to be attamed
between the encapsuled living cysticercus and the host tissues, both con-
tinuing to live 1 a state of symbiosis  When, however, the cysticercus
dies, 1t acts as an intant forergn body, liberates touc products while
and exerts pressure on the surround-
ing tissues through the progressive distenston of the cyst capsule by fluid.
A further cellular reaction 1s now provoked and damage to the cyst wall
allows widespread penetration of the toxie products of disintegration
This brief of the hol of the cy especizlly
when it infests the brain, may help to explain some at least of the puzzling
nevrological symptoms connected with 1ts presence in this organ, and why
1t1s that parasites may be lodged in the bran for a term of years (at least
s1x) before they begin to give rise to symptoms, and whv these symptoms,
when present, may wax and wane in intensity and alter both ta character
and localization, sometimes in @ most dramatic and kalerdoscopic manner
The duration of hfe of dividual cysticercs vanes within wide limits,
as a rule they die off gradually so that dead calcified cysts and lving
Parasites may co-ewst m the same individual and even the same organ
Many parasites die off between the third and sixth years, though viability
for a much longer period 15 possible. The deposition of sufficient ime
salts 1o cause a shadow in a radiograph takes at least three years {rom the
tme of death of the parasite, and those cysts whch parasitize the bran
show relatrvely much less tendency to calcify than those occurning else-
where,

Symptoms —In some cases, infestation of the brain with cysticerci s so
overwhelming that the host 1s unable to withstand the onslaught and dies
during the early stage of mfestation and development of the larval gysti-
cerct In these fulmmating cases death may result within a weeh of the
onset of symptoms, the chirucal picture resembling that of an acute
encephalitis: of the paticnt may devclop s1gns of increasing Intracrantal
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pressure, leading to coma and death within a few months. In attacks
such as these, which are exceptional and consequent on overwhelming
wnfestation, the most charactenistic signs of cysticercosis, palpable sub-
cuticular cysts and major epepuform attacks, may not occyr, since they
have not had time to develop,

Normally, three chinical stages, with a certam degree of oserlap between
them, may be recognized. These ate :—

(1) The incubation period,

(2) Peniod of piemonitory symptoms,

(3) The established discase,

Incubation Period.—Ths 15 the interval between the oniginal mfestation
and the onset of symptoms. It 1s usually difficult, for obvious reasons,
to establish even approuimately when the original infestation took place.
Even 1f the patient was known to have been harbourtng an adult tape-
worm and therefore passing gravid segments containing eggs from any
within two years of proceeding to an endenic area.

Premonitory Symptoms.~—These occur during the active hfe and
development of the parasite. The symptoms occurring at this stage

- B T et e ot et e iialla w matracnast 1 ha
. . [
r

durng this phase.  In many cases there is a complete absence of such
premonitory symptoms, the first evidence of the discase being an epileptic
fit or the findmg of palpable subcuticular cysts,

Established Disease.—The most objective symptom of this, the final
stage, 1s the finding of one or more palpable subcuticular cvsts. The
rumber and posittons of these cysts vary greatly from patent 1o patient
and fiom time to time i the same patient  Cysts, which have been in
evidence maybe for years in one site, may collapse and disappear within
a few days, while other ¢ysts may become palpable mn sites where
previously they could not be detected. This fate appearance of cysts,
in some cases spread over a dozen or more ycars, occurs through the
distension of the cyst capsule with fluid, this being associated sith the
death of the contamed parasite. The appearance and disappearance
of these palpable swellings may fead the patent to imagmne that his
**httle lumps®® have the pover to migrate from place to place.

. . Se4 ey - a1 b tha ae of a gmall
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sufficient size and prominence they €an often be seen as weu d8 Jui, &
easily 1n some sites (e g. forehead) than in others. They are more com-
monly found m the upper haif of the body than the lower owing to the
smaffer muscufar development and fess cover for the cysts i the formes.
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The size and shape of the indimdual cysts vary with their age and sue,
In the bram, where they meet an equal resistance on aff sides, they fend to
te globular and average about a centimetre m dameter, those lying
‘tetween muscle fibres and separating them are oat-shaped and may attain
a fength of oo centimetres when {ully grown  The subeuticular cysts ace
usually symptomless and one has fo fook and feel for them as they are
seldom complamed of. Palpable ¢ysts are not a necessary feature of
cysticercosts and the brasn may be studded with cysts without any being
found elsewhere.

Epileptic attacks constitute the most important presenting symptom of
tramn snfestation and usually develop only when the cysticercs have been
present for several years  The epsleptic seizures may vasy greatly
character, In some they resemble major epileptic attacks so closely that
patents have been kept under treatment for so-called whopathue egilepsy
for many years before the true etiology of the candrtion has been tecog-
nuzed.  Qther attacks may resemble pettt mal, or the patient may have a
series of Jacksonuan attacks, a feature of which may be that each attack
starts in 2 different group of muscles. The fuily developed epileptic
selzures or Jacksonian attacks may be preceded for months or yars by
““larval’® attacks consisting of localized muscular spasms which may
posubly have been regarded as a hysterical mandfestation  The 02t of
the finst epueptic attack may cowncrde with the appearance of the first
subcuticular cyst, ar cysts may have made their appearance for a long
me—~—up to six years—before the first @t is registered, on the other hand,
the brain symptoms may precede the advent of palpable cysts by months
or years.  Epilepsy 15 by o means the only evidence of cerebral involve-
ment and a wide range of symptoms may occur referable to the area or
areas of bram attacked. Syndremes closely resembling hysteria, msular
sclerosis, peutastherus, and various psychoses may occur with er sithout
epleptiform scuures.  Indefinite temperamental changes similar 1o those
followng epidemic encephalitis muiy also occur.  Whateser form the brain
symptoms may take eprieptiform seizures or Jacksoman attacks are usually
met with at some stage of the disease

Progrosis.~Prognosis of indnadual cases s very difficult and must be
extremely guarded  Dixon and Hargreaves, who carefully followed 284
cases, are able to say that the general outlook for the average case 13
certanly brighter than MacArthur first supposed  Some infected persons
may never have any symptoms of the disease, some have only minor
cerebral symproms, but others have persistent major epilepuform coa-
vulsions and other sertous manifestanons, such as marked papdleedena
Symptoms come on at yarymg penods after infestation, from several
months 10 more than len years

Tn Dixon and Hargreaves's sceies, mortabity was 8 per cent. and chey
noted improvement n patents whose outtook had seemed hopeless for
some years. They were unable to confirm the belef that between the
sinth and exghth year after wmfocton was a prrticularly dangerouas ume,
n fact, of the pancnts whose symptoms werc of from five to ten years™
duration, 45 per cent were amproving and 8 per cent. had boecoms
symptom-frec for three years of more.  OF their panents stlt aine, 92 per
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DENGUE

Dengue occurs chiefly in the tropics, but aho extends into sub-tropical
areas and as far beyond this as the vector is found. It is most common
along httorals, probably because the mosquito Aedes (Stegomyin) agypri
ts usually numerqus in sea coast places,  The disestse tends to cause sharp,

K idemi demit ks have been secorded,

D and many
these often occurriny at about 20-year intervals,

Eticlogy.—~The chief vector of the diseass 1s Aedes wgypti, as proved by
experimental research in Australia, where it has been shown that the bleod
of patients suffering from an atfack of dengue can reproduce the disease
when mocnlated subcutaneously into healthy persons, and that mfected
Aedes agypti transported 1o a dengue-free locality can cause the disense
by their bites. It is due to a virus which is present on the second and
hurd day in the patient’s blood, possibly it may persist for @ longer period.

In New Gunen dedes scutellares has been proved a veetor.

Other probable carriers are Aedes albopictus and Armigeres obturbans:
the evidence regarding Cufex fanrgans is conflicting, and alf recent work
has faded to confirm the earher opimion segarding the responsidiity of
this mosquito 1n the spread of dengue.

Symploms.—Incub is five 10 d-a-hall days dimg to the
Austraban work, but in all probabiliy 3t may be shorter or Jongey,  Onset
very sudden, with rapid tise of teraperature, which may reach 105° F.

Fig, 29.
+{5[6]7{8 ]9
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Temperature In i) £a3e of Denguc.
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Itching of the palms and soles may accur at ths sams ums.  Very soon
the patient 15 sulfering from severe headache, cheefly supra- and post-
orbital, and the typicat jomt pains, which are really located an the tendinous
insertions about the joints. There ts alvo myalgia, most severe mn the
back, The condition indeed closely resemnbles that met with wn influcaza,
but, 25 a rule, coryzal signs are abseat, The oculer muscles are spectally
affected, and every movement of the eyes causes pam. The pulse »
slightly accelerated but soon stows  This stowing of the pulse with high
fever (Faget’s sign} has been very charactenistic of recent epidenucs of
dengue In this respect, as w1 some others (e.g. transmussion by A,
agspt aed length of incubation period) dengue resembles yellow fever,
especrally those comparatively nuid cases without saundice. Swollen
glands may make thewr appearance. Insomaia is present and there ts
severc mental and physical depression, wiide talase and anorexa are

Fig 30,
el 112 1Stelsio(718]9

Tyewal Deagan

marked. A (eeting of giddmess s common.  Constspatson 1s the rule at
the outset, There s no albummuna  The temperature remans high for
three or four days, then drops, it may b, to normal, continuss Jow for
wehe hours to threx days, and then mses agam sharply (Frgs. 29 and
30) During the mterval, which may be absent altopether, the patient
feels better, but, with the celapse, the patns and other general symptoms
start agam - This stage, hawerer, s short, but s marked by the appear-
ance of th terminal rash, and may be signahized by a regular coists with
seating, diarrhrea of epistavss.  Sometimes @ crisis of tius hind accom-
pamies the first falt of temperature.  The true dengue rash resembles that
of mzasles, begms about fhe bases of the thumbs and the back af the
wiists and soon appears about the big toe and ankle,  Then the tibows™™
ang knees may be mvolved, and somstines the exanthem spreads all

the body The palms and soles may take on a carmne flosh.
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mation follows when the rash has been pronounced. This second stage
may be very bricf, ot may last for a couple af days.

The disease is very rarely fatal, and then nearly always owing to com-
plications,

Convalescence 15 apt 10 be slow and marked by ncurasthenic symptoms
such as mental irsability or depeession.

1 penia and red in the pot, the most marked
blood changes. There 1s also an increase of lymphocytes and a lile
eosmophtha.  Eostophiha is recorded most frequently in localities where
heimmtiue tnfections are common, and possibly may merely indicate 2
return of the blaod 10 its pre-febrile condition.

While the above symploms are those of typical dengue, it must be

Fig. 3L,
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Saadle-pack Temperature ta case of Seveasday Fever~Typieat Dengue

and seven-day fevers shich, for

fied s1x~
remembered that these are so-€2 Pk !ypw:;!

alt practical purposes, may be classed as dgngu:. L::

dppines show that dengue may be SO MIIA 10 13 MALIESLIUIS o> ™
E:‘u:rvt\m;nimble‘with rey?;in\y :thm by transaussion experiments, ‘mz:
that 3n infected person may gyen Femam arzb_nk throughout and ’)’t "
capable of fecting mosquitoes. Dengue is wsually » m.srd b s;;;sw
debilitating disease, but severe epidemics or pandemics arrtrﬂih redmm“
to time, especially m non- or onfy midly-endermc areas of 1he & 3
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In the severe Athens epidemuc of 1928, gastro-entersus, vomiting, and
hamorrhages mto the sk and mucous membranes, were among the
many symptoms seported. Immumty after attack 15 very vanable in
degree.

Diferential Diagnosis.~It must be differentiated especially from influ-
tnza, yellow fever, and phicbotomus (sandfly) fever, and to a less extent
from malara, early entetic or paratyphoud, scatlatina, measles, early
smallpox, and rheumatism. Muld infections due to Leptospira ictero-
hamorrhagie, and to allied species or strains, may have a close resemblance
o dengue, but differ 1n that albuminuna scems to be a constant feature
Rift-Valley feser, first deseribed in Kenya Colony s (93, resembles
dengue 1n many respects.  This disease, which occurs from time to time
as a [atal eprzootrc amongst ewes and lambs, also attacks those in close
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Arypical D ngue sumulatimg Earty Typhord or Faratyphion

contact with them, such as shepherds and laboratory workers  The
causal orgamsm s a veeus and 15 supposed to be transmutted by a mos-
Quito, Tararhynchus bresipalprs.

The almost mvanable respteatory involvement mn nfluenza 1s 2 dis-
unguishing character, whele the rash of dengue 15 absent m wfluenza

I yelow fever albumin will be found 1n the unine at an early date

Blood inoculation mtracerebrally into mice causes no symptoms, thus
differentrating dengue from yellow fever and Rift-Valley fever

Although typicat dengue is easily distingurshable from typical sanafly
feser on account of the longer course, Telative sevenity, and secondary
rash, usually met with 1a the former, atypical attacks of euther may be
impossible to differentrate pa chinical grounds alone

indeed, some declare the two discases to be identical, and we are led (o
ask 1f the same disease in attered form may not be transmitied by totatly
different ansect vectors,

Tor the present it 1s clearly advisable to consider dengue and phle-
botomus fevers as separate and disunct discases and to allot a sectron of
these Memoramds 1o cach of them; admitung, however, that, in many
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;ﬂS:: the short form of dengue 1s chnscally indistinguishable from sandily
ever,

‘The onset of dengue 15 different from that of walaria, but wmay resemble
the eatly stage of yyphoid and paratyphoid (see Fig.32). Carefu observa.
tion should, honerer, serve to distinguish dengue from these fevers and
from the other diseases menuoned above.

Prophy laxis.—~Destroy domesuc mosquito-breeding places and protect
from mosquito bites by adoption of all the measures of which full detnls
are gnen n the section dealing with mosquito control (see Arthropod
pests and Appenrdix I).

Treatment,—Light diet, Phenacetsn and aspinn rebeve the pain and
headache. Morphine 15 rarely necessary and is better avaided. Cold
spongings are useful, especsally for insomnia,

During convalescence, if there 15 much depression, a sound wine may
be ordered.

DIARRH(EA
Acute diartheea unconnected with any specific infectson or disease is
often encountered in the East.  Commonly ascribed causcs are exposure
to chill and sriation of the bowel by sand and dust or by coarse and
unswitable food, Diarrhea due to the fast-named cause was prevalent
among African troops and followers during l{\e war of (91418, and w
. . 1t meseLin anttar

apd the of ry, bactenal food and choerd
carelully excluded by the appropnate examinations,
Prophy laxis.~Challmg of the abdomen must be avoide({. .parliclfl;x:)'y

tarnng sand, Muca, Of excesstre amounts of OrSANIC IMAtter My Lause
drarrheal outbreaks and must be approprately treated to remove these,
1n all other respects the prevention of diarrheea should fotlow the general
Jines Jad dowa for the prophylaxis of bacillary dysentery (p. 1}
Treatment.—Ia countries where dysentery is prevatent 1t 1s advisable to
treat every case of diarrheea from the start as polcnhal.banlh{y dy scnfery

and to a
because it is slowly absorbed and has been proved relatucly safe for out-
Sucenyl tizzal 4

uces
patient Y ST, Nattaas aoulee in the hands of

maintenance doses of 2-3 g, usually eHeChng 4 sx40y Lule,
that many of these so-called norspecific drartheeal attacks are,
dysentetic orign, . .
When catharsis 15 exhansting, Of ENpIDG Very $e\ere, 2 hypodermic
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tayectron of morphine and atropine may be guven, but is better avoided
unless necessary, Remember that cholerz may commence, especally in
Europeans, with 2 prebrunary stage of drarrhea, and that in fhis disease
aprum 15 hurtful, except, according to some authorties, at the outset.

Apply heat to the abdomen. A hot bath, when it can be managed,
sometimes acts bke 2 charm, and n durrhea due to chill and exposure
even bathing the feet and legs n hot water and mustard does good.

Afer the period of starvation has been completed, give hot ik
duluted at fist (one part to four parts of rice-water), Beager's food, or
gruet of any kend, and gradually work up ta 2 normal diet.

Acute Gastro-Enteritis in Children

This 15 often a mamifestatron of infection with one or other of the
dysentery bacyll.  Whatever the cause may prose to be, do not wan for a
Iaboratory diagnosis but commence freatment without delay.  Remember
that malatia may be a cause of duarcheea,

Treatment.—Sulphaguanidine, or some other sulphonamde, should be
gven as for the trextroent of bacillacy dysentery, if the diarrheea 18 or may
be due to that dwease.  (See section on Drarthaa.)

The following, 1 the man, 15 the treatment advocated by Green-
Armytage.

Indications.—{$) Get rid of the porson, and so aliow the nflam:d
intestine o recover. {2 Counteract acidosss,  (3) Supply the flurd lost
—~dehydration 1s the common causc of death, {4) Frovide a proper diet.

These indications, in the sequence given, may be met as under —~

{1) Half-kourly, or hourly, doses of

Sod, sulph. . g 20
Sod. bicarb, 10
Sod. ot gr. 10
Glycenin, mn, 20
Aq. amisy

1drachm
until stools become watery and brown,

If there 1s vomiting, wash out the stomach with { per ceat. sad, bicarb.
gwven through a cathetec and funnel,  If the vomiting 15 very severe, give
BT 1 of calomet every hour for six or eight doser,  One-mumm doses of
tinct chlorof, ex morph, ¢o. are often useful.

2) Half-a-reaspoonfut of sod. bicarb. and hatf-a-teaspoonful of com-
mon salt 1o onc pint of boiled water, add gr. } of sacchanine to make
paatable,  The chid is encouraged to take as much of this as possible
The salt makes 1t thirsty and so tt driaks more readdy,  If edema 1s
present, give the deink without sale.

Rasin tea —One tablespoonful of white ramsins to one pint of boiling
water, ¢rush and stram,  fnfants and smuall chitdren readdy 1ake one
ounce, or more, aa hour,

3y In muld and early cases, the afkatme solution gven under ()
soflices,  Infams wall take two prats 1n twenty-four hours almost con-
lmuhnus)y f gnven through an easy teat,
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In late and severe cases, 4-6 ounces of saline given under the sk
the axilla every fise hours. If the child 1s umﬁxely ill, pive lhck:h::l
ntrapentoneally—~pick up the abdominal wall just below the umbihicus,
pass 1n a large Record-syringe needle at right angles for 10 jnches, release
hold on abdomen, and inyect a pint of saline, :

(4} Nathing but nice-water prepared as follows (—One tablespoonful
of nice to 13 pimts of water, boil, strain, add a pinch of salt and 3 tea-
spoonful of brandy,

After forty-eight hours, give whey, or skim milk diluted 1 in 3.

Instead of subcutaneous 1njections of saline, § et cent. glucose may be
given combined with injections of insulen,

If there 15 reason to believe that an attack is of dysenteric origin, shiga
antitoxin should be gnven in a dose of 20,000-50,000 units subcutaneously.

DYSENTERY

Dysentery 15 a term denoting a symptom complex, namely the passage
of blood and mucus from the bowel, and may be due to vanous pathogenic
agents,

From earliest times dysentery has been, beyond others, the disease of
armies ( the field; during the war of 1914-18 it was the most common
medical cause of inefficiency. Not only so, but it was responsible for
many deaths, and Jeft many men more or less permanently disabled.

Despite statements to the contrary, it may be confidently asserted that
1n each of the war areas the bacillary type was more prevalent than the
ameebie  Indeed, st would seem that epidemic dysentery, with a few
notable exceptions (e g. the Chicago emidemic), is always of the bacillary
type. The amaebic form, howeer, was present yn many war areas, more
especially in Burma and East Africa. Indeed, where Indian and natsse
African troops are employed 1t 15 probable that much more amabic
dysentery occurs than in areas where only European troops operate, In
careful surveys only about 5-10 per cent. of the dysentery cases were
amebic,

Dysentery caused by two mtestinal protozoa, the flagellate Guardia
Jomblia and the cilate Balantidum colr, by the malaral parasite £
falciparum, and by the trematode worm Schistosoma mansoni, are forms
‘which must not be forgotten, There are also ather causes of dysentery,
such as ulceratne cohitis of unkacwn ongin, but these peed not be
discussed here.

Much is heard of *“flagellate dysentery,™ and the evidence of possible
pathogemasty 15 Strongest as regards G. famblia, but 1n some instances a
Tow degree of infection with Entamaba histolytica is overlooked because
of the large numbers of Gardia present in the stools.  As Dobell forcibly
says, **Often we tead that some intestinal flagellate was the “cause’ of
patient’s intestinal disorder because ‘no other cause could be found.”
The absurdity of such statements 18 obvious. If such reasoning were
permissible, one would have to suppose that many cases of diarrhaa, in
which neither flageliates nor other organisms can be found, are due to
no cause at all.*”
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Symptoms.—Two chief types of ameebic dysentery may be distinguishe
one with an insidious onset commencing with diarrhea and without mue
feneral disturbance, the other more acute with severe griping. In th
former, three or four pultaceous-stools may at first be passed in the day
and there is often tenderness over the cxeum and along the Lne of th
large mtestine.  Very acute attacks are rare.  The onset as a rule is mud
more gradual than in bacitfary dysentery.

Dysentery 15 more common int the subacute form which, after premons
tory diarrheea, starts with griping pam in the right and feft 1hac fosse,
often severe, and the frequent passage of motions conmtaining blood and
mucus, such passage being assomated with wuch strawning and, if the
rectum 15 involved, tenesmus,  Usually, when the disease is established
there are about ten to fifteen in the twenty-four hours, At the start they
may contan merely dark fluid blood and mucus, The latter 15 not $0
sticky, nor is the blood so bright as in baciffary dysentery. The stools
have a fout odour, Later, when ulceration has proceeded apace and the
blood 1s decoruposing, the appearance of the stools has beea aptly ikened
to anchovy sauce. .

Soltd stoals coated with clatted blood and mucus may be passed a8
pertods when the condition 1s quiescent,

As a rule there 15 no fever, but nausea and vomiting often occur, the
. 4wl ciid ced Mbaea 'a amasne n Tha diceace tengdl 10
. s

supervene, The hemorrhage may cause death, the gangrene may resui
1n fata} perforation, or mere exhaustion may kill the patient.  Hepatit
and hiver abscess are a not infrequent compheation and should atways be
kept 1n mund,

RAOBIE plauudin wemy o . - IR .
may bepresent,  Very often this chronic course is punctuated by exacerba-
tions, when there )s abdominal pain and some tenesmus. Gangrene may
supervene and s!ou;hs be pas§=d.

- s teae gmaniad mantine far it i

. P . -
. - . - e s

stools examined for amaba.
i tomy.—The uicerative process, brought about chid}y by the
M?‘?‘? ’E'? :—-y Ao tn the citimucosa and elaborating their foxots.
- ' - - ' <ure, and sigmoid
' L \¢ Tectum may be
= s, v . he small mtestine
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One form of intestinal amabiasis, fortunately not very common, auy
closely resemble acute appendicitis,

The onset, which may be acute and accompanied by slight fever and 2
vantble feucocytosfs, 15 marked by colicky pam of varying intensity in the
nightalac fossa.  The patient may be constipated for several days and the
s{aols, when passed, are often not characterisuc.  After a few days a
distinct [ump, usually sausage-shaped, may be felt in the region of
McBurney’s point. This Jump, which is a swollen and adematous
caxcum, may closely resemble an appendicular abscess.  But the guzrding
and nigidity over the lump are usually fess marked than over an abscess,
and the tumour 1s often relatively mobile. Although laparotormy may be

sary if the di is i doubt, 1t 1s most unwise ta
perform an appendicectomy 1n the presence of a swollen and adematous
czEum unless the condition of the appendix urgently demands yt, The

cxeum of amatic ““typhlitis'* is
markedly intolerant of rough handhing and many disasters have followed
his neighbourhood.  Sconer or later, if the

mn ]
condition 1s due fo amebiasis, the charactenstic stoofs contuning £.
histolytica will be plssed,

Complications.—Hepatitis, liver abscess, ameboma, hzmorrhoids,
tntestinal gangrene, pertonttis, and hemorrhage may be mentioned.
The attack may be followed by chronic constipation accompanying 2
condition known as **dry recta-colitis,’* in which emetine has been found
beneficral,

Prtmary or metastatic pulmonary amebic abscess is a doubtful entity
although continental writers often report 1t. Pulmonary abscess in
connection with amaebiasts 1s usually situated near the base of the rght
lung and is almost tnvariably due to direct spread by way of the diaphragm
from an underlytng liver abscess.

Cutancous biasis —A rapidly d, leerates e process involving
the shin may ocour ;—~

(1) About the anus in cases of amabic coluis or dysentery,

(2) Subsequent to drainage of an amabic al«cess;l‘ the hver.

= *--n=cwound.

.
- 1includes atso anul pruritus,
urticatia, and acne rosaced.
All these forms of cutaneons amabrasis usually respond satsfactonty
0 treatment with emetne. .
- RIS,

- all

iy - “he
:rlxﬂm;m\:;ty process spreads atound the bowel, and the resuitng wass
consists of granulation and fibrous tissue, 1t often contains many smatt
abscesses, The commonest stes of ameeboma are the cecum, Mlevures of
the colon, and the rectum, especaally the region of the rtﬂn-mgm.md
junction. Being largely a proliferative lesion the ameboma may project
Into the lumen of the gut s an ulcerating fungating tumour or form an
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Prolonged or repeated courses of emetine must not be preseribed
recklessly, for the drug may cause various unpleasant and serious symp-
toms, which include depression and debihty, cardiac disturbance, and even
peripheral neuritis with paralysis affecting the legs and arms, S'omcumcs
emetine has curious effects on the nails, causing ridging and great enlarge-
ment of the basal lunule.

Among other side-effects of emetine are fine desquamation of the skin,
and occasionally diartheea. It 1s important to remember that dunhm.
15 occasionally due to emetine and not suppose that it 1s evidence of need
for more energetic treatment of the dysentery for which the emetine was
ongnatly given,

A course of emetine njections is followed at once by a 10 to 12 days*
course of emetine bismuth 1odide (E B.L) and yatren.

Emetine bismuth odide—This compound contains one grain of emetine
in every three grams. The usual course 1s one dose of three gratns daily
for 12 consecutive days.

it A L U R S,
Itis to that somx ! ons of emetine
1n pill form may be passed unchanged. The stools must be inspected for
blackening to confirm that the capsules or pills are disintegrating safrs.
factonily.

Nausea and vomiting must be expected early in the course. Indeed,
their absence should arouse suspicion that the capsules or palls are nof

diacrhoea, but thes rarely requires any treatment. A palent on x oa.

treatment may be allowed up to go to the lavatory, otherwise he must

remain 1 bed during the course.
.

-t DR S

Diodoquin 1s a tasteless non-touc compound containing b3 9 per cent,
sodine, it has been used with success in the treatment of chromg intestinal
amebasis, Patients under treatment with this remedy oomsnon:ty

P w b e ome s —eranr The

usc would appear to be 1 the reatment o1 PAULULS Wil sard wal =
recerved repeated courses of emetine without effect or as a substitute for

* Brtsh equivalents—Chiniofon B P., Quinowyl, Quuniosulphan.
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emphasized that EB.Y, must blacken the stools «f the pills or capsules are
disintegrating p:optrly. Along with the EBIT a chiniofon retention-
A empmadrA L ok aMal o s arha ¢ 1% mae mamt e dirns e roat

15 well tolerated. The mportant poimnt 15 that the enema should be
retained by the patient for at least six hours and to ensure successful
retention he should be kept at rest during this period. 1f diodoquin is
avalable t should be used if for any reason the chintofon enema js mot
well tolerated, three tablets, each contaiing grains 32 (02 gramme)
should be given three times a day for 20 days,

. vt N *
convalescence.  While emetine imjections are being given he must remain

strictly 1n bed; when these mjéctions are finished but the EBL s stll

be | DR AP SIS e e

il . . -

ticvlarly acute attack. In this circumstance 1t 1s of benefit 1o gne
)f ] suceinyl sulphath , § grammes

or
4-hourly, along with the emetine injections,

Course B {for patients who are passing cysts but not vegerative forms of
E. hsstolytica and who present weither acate dysentertc symploms nor
dications of hepatitis),—The hypodermic injections of emetine are
omutted. Treatment by oral EB L. with retention-enemas or drodoquin
and the follow-up course of stovarsol or carbarsone is begun at once
and carnied through as in course A,

Course C (for intractable cases that resist ordinary treatmenty —Cases of
amaebic dysentery that ressst course A wilt usually respond ta st alter a pre-
Timinary course of penicithin and sulphasuxidine has eliminated secondary

Tt it as—a aciakt ched o the diseased bowel

. . = = 1sof pensclim

=t with 33,000

« vgnen. The

‘ ** 1y four hours
" azine, sulpha-
N . te dosage as
4 new gom-

i " sh resist these
.- ow 2 suitable

interval and then repeat the whole course
Criteria of cure—~Amabic dysentery 15 notonously liable to relapse.
Stools shauld be examuned macroscopscally at regular sntervals duning
and mis on siv days at feast two weeks
after afl treatment has been completed, this interval between the end of
treatment and the begmning of 1he laboratory clearance tests 1s important.
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that may be discovered at the base of the right lung such as congestion,
consohdation, or pleurisy with or without effusion. These SIgns are onu;
found along with amewbic hepatitis and unless ths is recogaized their
discovery may distort of even hide the true dragnostic picture, In recent
times, sulphonamides hase sometimes been grven nstead of emetine to
patients with such signs; the results have naturally been disastrous and
tragically avoidable,

Fortunately, hepatic ameaebiasts 1s not usually silent and jts presence is
revealed by a number of localizing symptoms and signs  The more
tmportant of these are given below.

(1) Pain may be present with or without tenderness; it can be general
or localized over some part of the liver area; often 1t 1s most marked
along the lower border of the enlarged Iver. This pain may be
noticed only at night and it is often produced or aggravated by
sudden movements such as turming 1n bed.  In some early cases, @
localized area of tenderness no larger than a shilling may be dis-
covered by careful palpation over the liver area, often on its antersot
surface, This smalf tender zone, which the patient may not hase

d unty 1t was di d by careful pal, 15 of con-
siderable diagnostic importance, jts exact fozation should bé noted
for reference because it may be the site of 2 future abscess. I
shoulder pain is present, it is usvally felt on the night side, often
only at mght,

(2} Hepanc enlargement —The Iver may increase in size and the
enlargement may be upwards, downwards, or in both directions,

(3} Sigas of lung abscess —If a hver abscess situated immediately below
the diaphragm bursts mto the lung, the signs and symptoms ¢f
tung abscess will be added to those already deseribed. In the early
stages, sprting of blood may raise suspicions of puimonary \u?r-

N . kA

- - . .
. . e

e;pecm]ly i recognition of the true nature Ol events Jtdus w

admunistration of emetine by injection.
—G hred d of toyema are the
I

- :
. X . .

- . .
ferver, The pyrevia ss olten SIENL 41 WL, il v WX 1
assumes a swinging character. Drenching sweats, often preceded by
ngors, may closely simulate acute tuberculosis or malaria, ~ Indced few
fong-standing cases of amabic abscess hne escaped b(?mg .wa?xﬂ:) wih
quimpe and this may produce temporary improvement if malaria is also
present.  Malania and some stages of amabrc abscess are very u\n}s n
their symptomatology but too many of the afleged cases of quinine-
resistant malana are in veality double infections with Plasmodir and
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Entareba. It 1 essentiad 1o be alive to this dagnosuc patfall in order
lhat the cosrect (rcaumnl may be gnen and hfe say
in persons who have fived many

y:nn in the tropics, @ liver abscess may TuR 1ts Sourse and end fatally
without erther pyresia or bosalizing signs i the Iner; and this moy cause
great difficulty in dagness,  These peaple have a muddy complevon,
touc appearance, & dirty tongug, constipation, progressine loss of weght,
and faulty concentration,  They become more and more eawly ured and
finally unable to carty on thair daly routine duties, They arc invahded
home with the faulty disgnosn of *“tropicat neurasthenn ™', only to dic
soon after from an wndiscfosed frver abscess.

3aundice 1s not common at any siage of an uncomphcated hser abscess,
the tove, muddy of the 18 the
feature,

Diagnosis,—~The lollowing smvestgations are important aids lo dragnoss
and they should be carried out in doubtful cases, a negatne finding a any
or all of them 1s not sufficient reason for discarding amebic abscess as a
possibulity,

1) Toral and ditfecential white blood caunt vsually shows a moderate
leucocytosts of [2,000-10,000 per e.mm.  Polymorphs are usually
m normat proportans (65-75 per cent ); any marked increase of
polymorphs (80 pet cent or more) suggests the onset of secondary
progemse infection.

) Sigmordoscopic examination may seseal scars of wleers as evtdence
of past or present amxbic uleeration of the large intestne.  If an
wlcer 15 seen it should be swabbed i order to determine if amabx
are present It must be seevembered that doss than a quarter of
the total leegth of the largc xmcshne 15 withen eeach of the sig-

rortions mclude the

cxcum, which s by far ‘ha most important site of msestnal
amechiasis

¥ Stnsd examinations shoutd acver e omited, for the presence of
smhon s tha s png <8 Taare 23 oedae — . .

. .
may mml yegetatng forms !-ut more ofien L)su ol Entameba
hustoh tica.  Vegetatne forms are garely found if the slool 15 sohd,
they are mare oftent discosered tn 8 liquid stool passed in response
10 2 dose of salts,

E

Radiwlogical ¢ caminanon.~Screeming should be caened out and
fitms take, One or more of the followng may be found * dimaa-
whed movement, partdoxical movement, of rasing of the right
cupols of the disphragm. atnormal contour ¢ *humping™'y of the
rassed Tight cupols, abrermal signs at the hase of the ugm Lunz
thatinducate effusion, congesnon, consakdation, focat == 4 ~s-tas.
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or lung abscess; and mereased acuity of the night costo-phrenre
angle.

{5) Therapentic test.—If there 1s reasonable suspicion of hepatic
ameebiasis, 2 course of emetine injections s justified even 0 the
complete absence of posttive signs  This procedure, sensibly and
Judiciously applied, will avert many tragic deaths,

Left Lobe Abscess.—The majority of single Inner abscesses are sjtuated
w the upper and posterior aspzct of the right lobe 1n faurly close relation-
shtp to the right cupola of the diaphragm.  Most of the symptoms already
described arc determined by this location and relationship, The rarer
abscess of the left lobe tends to develop near the unde sucface of the left
lobe and 1t may present as a palpable mass beneath the left costal margin
or 1 the epigastrium.  Often, this mass will give the impression of having
no direct connection with the liver; by pressing on the stomach, 1t may
produce p and appeal s highly suggestive of
gastric neoplasm. These include anorexia, vomiting, wasting, achlor-
hydria, epigastric pain, and tenderness. An X-ray following a bartum
meal usually shows a gastric filling-defect of the *‘soup-plate” varicty.
This appearance should suggest an extrinsic tumour pressing on the
stomach, but 1t 1s often mistakenly accepted as proof of a tumour within
the stomach,

Occasionally, by distortang the stomach and binding it by adhesions, 2
hver abscess may produce a filling-defect extremely suggestive of mtrnnst¢
gastric neoplasm even to those who are fully alive to the different appear-
ances associated with tumours instde and outside the stomach.

Differential Dragnosis.~It 1s impossible here to mention all the ¢on-
ditions from which Liver abscess has to be distinguished, It 1s particularly
important to remember malaria and malarial hepatts, basal pleurisy,
nflammatory and suppuratise states of the gall bladder, hydatid cys,l,s.

syphilis or I of the luer,
perhaps Addison’s disease), scurvy, kala-azar, and undulant Tever, Liver
abscess may entersc it pecially those due to Bact.
paraiy phosum € .

Treatment.—Only the vegetatise stages of Entamaba histoly trca are ever
found 1n the liver; cysts have never been discovered mn 8 hgcr abscess.
This is fortunate for treatment because the vegetatne stage is far more

. St —a "= amsinnc than the cvsts. Largely for this reason,

.- O nation, arc

. . t must not

. + may need
longer and tepeated courses ol coniumied "\u:.-:i..'.; "M“:i'v“:ll:c

. \ , 1o
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the blood and mucus predontnate and finally constitute the whole motion,
There 1s great discomfort about the anus, which becomes inflamed,
excoriated, and very panful, and the bowel may prolapse, Vesical
tenesmus may occur and the unine is diminished in quantity,  The tongue
1s moist and coated with a white fur, nausea is frequent, vomiting com-
paratnvely rare.  The temperature usually rises and may be considerably
elevated, a contrast to what occurs in the amabic form, The number of
stools 1s generally from fifteen to thisty in the twenty-four hours, but it
may become ssive and di hausting to the patient. The
thickened bowel may be capable of palpation 1f the abdomen is not too
tender,  As already stated, the stools, being markedly muco-purulent, are
often white hke milk, but they are rarely free from bloed, which wsually
occurs as flecks or streaks,

When the small testine becomes mvolved, for this sometimes ocours
and 1s very dangerous, the temperature remains elevated and peneral
symptoms are much more severe, though the tenesmus 1s less and the
stools fewer, In ordinary ulcerative cases the prognosis depends on the
quality rather than on the quantity of the stool. The patent 1s often
heavy and drowsy and exhibits rather a characteristic blumish-red flush on
the cheeks. Such cases are usuvally Shiga infections, It is well to
remember that the small mtestine, if not involved, may be full of fzcal
matter, Le. there may be a local spasm accompanying the diarrheea and
causing distension.

- TP L, o an o -tk ctanT hsramee

and offensive sloughs be passed. Toxxmua ts then usually very marked,
the tongue becomuing dry and glazed, the pulse thready and a Jow muttering
delirtum supervemng.  Hiccup may set i and prove exhausting.

It will be seen that bacillary dysentery tends to be more acute and more
toxzmic than the ameebic type. Cases may be classified on a clnrcal
basis, as- 1 Muld (patient apparently well but passing a little blood and
2, Catarrhal. 3. Ordinary ulceratne. 4 Fulmmnatmg. S,

mucus), 2.
Choleraic (Fisher), In toxxmuc cases the drarrthaa 19 of secondary

importance to the toxxmia.

neurasthena,

Morbid Anatomy.~In the catlier stages the appearance of the mucous
membrane of the Jarge intestine has been aptly compased to lustreless red
velvet. Thus 1s due 0 an 2cute inflammation which may also involve the
lawer thied of the dewm, although Peyer's pasches yemain unaffected.
Later there are axeas of blood extravasation bc.n?\t? the surface ang
b an

irregular istands of greyish h
swollen gut. The condition is one of diffuse superficial coagulation

necrosis, and the small ulcers arc not deep as in the amabic form, When
necrosis 15 advanced nothung 1s left of the mucous membrane but a dark
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named, which may be associated with eedema, tends to pass off as the

ulcerations heal up, An 2cute suprarenal syndrome has been desersbed.
In true dysenteric arthritis 1t is usually the Jarger joints such as ll’ﬁt

k%«s, :lbu\\‘ls, ete, \\hic‘h are attacked. ‘This comphication. which it

. . wriaLRLL, GIOURIE AIMUSE Eyery
Joint in the body may be affected.  Serum arthritis ss transient and rarely
(:lrs!: m'o,rc ll’k;ll\ two of three days.  One of the commonest complications
af hamllary Ayenntan o sba 28 110, 70 o

tmes up to SIx weeks after its termination, The attack of dysentery
usually Shiga or Flexner—need not necessarily have been severe;
eventnal nraenncie ame mand  Tha seasta s o0 o kN

function was the rute,

Prognosis.~The prognosis of bacillary dysentery, especially of the
severe Shuga infections, has becn revolutiomzed by the advent of the
sulphonarudes, Nowadays one rarely sces a monbund case of this
disease 1f sulphonamides have been avarlable. If treatment with an
appropriate sulphonamide 1$ begun early and persevered with the prognosis
1s almost invariably good. The small menority who fatl to respond to
sulphonamide therapy are usually found to be suffering from some
snfection other than bacllary dysentery—ulcerative colitis or intestinal
amaebiasss, for example,

Prophylaxis—General —Tnfection with dysentery bacsllt ts usually due
1o ingestion of mfected food, though water and drinks of various hinds
may also be responsible. .

Fly-contammation of food, drink, and fecding-utensils must be avoided.
Fly-prevention, therefore, 1s of the hughest importance and all the measufes
detatled tn the section dealing with this tnsect should be carred out. c
most careful attention should be paid to the fly-proofing of latrines; the
proper disinfection of the excreta of patients m hospital and elsewhere 1s
of great importance. (Sce Arthopod pests and Appendix 1)

Contamunation of food and drink by healthy carriers or mild cases
should be guarded agamst by measures indicated befow. Contamuination

by dust and durt must silarly be pmtn'ltd_-l L. ) o
: a - LRI ' v
{ost sight of.

-tropics, ‘egetables, especially Iettuces, arc a

In the tropics and semy ,
be caten uncooked. Frutts which are

sepous risk and should neser
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skinned before being eaten are not normally dangerous, but other types
are, and care must be taken to ensure that they are stenlized before being
eaten by steeping them 1 strong bleach solution followed by thorough
washing. The same precautions must be taken with vegetables that are
liable to contamination with human excreta.

The fullest attention must be paid to cookhouse sanitation and cleanh-
ness of cooks

The dangers of civilian cafes, restaurants, and the bike cannot be over-
emphasized, for much dysentery 15 spread by these estabhishments  Their
{ullest posstble control 15, therefore, of paramount importance  Hawkers
of food and drink are even more dangerous.

Ice 13 not often a cause of the spread of dysentery but 1t may be infected
and should not be put 1nto drinks unless 1t 1s known to have been prepared
from a safe water supply.

Finally the punity of the water supply must be ensured.

Speeial —Early lrcam.'mm'ol' all diarrheea with su]ph:lgunn’l‘dme with a

Alternative schemes are gien under Sulphonamude Drugs (p. 319 and
on p 116). Those who have not recovered at the end of this period
should be admtted to hospial.

A similar procedure may be followed with mild cases of dysentery,
u;_\:hcm\ly n q‘mi:rm\:s' when difficulties 1n hospitahization may anse,

© 3 a veew s wiu e

handung of lood and drink, to ensure this, 1t 13 necessary to carry out
medeal of all cookhy andd

g-hall personnel, whether

" . .
Treatms

act be

entoMedicwnal amd_ General —For any severe case, absolut

s now been almost entirely superseded by sulphonamude thenpy
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Sulphaguanidine has been chiefly used in this country while other members
of the group such as succinyl sulphathiazole (sulphasusidine) and sulpha.
<daztae have found favour in America. The usual dosage of sulpha-
guanidine for severe cases 13 an mitial dose of 7 grammes (e, 0 1 £ per
kilo of bady weight for 2 man of average weight); then 3 5 grammes aery
four hours day and rught untit the stools are reduced 1o five ot less daily;
the same maintenance doses can then be given at 8-hourly intervals for at
feast a further 72 hours.

For muid cases an jnuial dose of 4-6 grammes with 2 mumtenance
dosage of 2-3 grammes often suffices.

In the past “*herow’” total doses of sulphaguanidine (up to 600 grammes
or more) have been given, But expensence has taught that o tota} dosage
of more than 100 grammes, extending over a week or ten days, 1s rarely
Justified, 1f the patient fails to tespond to this dosage it is usually

dysentery bacilli m the lumen of the large gut because §t was poosly
absorbed, but 1t 1s now known that appreciable absorption takes place—
although slowly—-and that toxic symptoms may resuit from such absorp-
tion. Among these may be mentioned : obstruction of renal tubufes by
crystals, CauSINg UnNALY suppression; various rashes; and, i at least one
case, acute transient psychosis due to aver-dosage.

During with att ides, including idi
2 25 of prame smportance to ensuse a fiberat fluid intake, especially ander
hot-weather conditions. If for any reason sufficient flud cannot be
mtroduced by mouth, the parenteral route must be used. This will
greatly dimmsh 1f not abolish incidence of renat blockage leading t0
urinary suppresston, 2 special danger in hot countries.

The danger of toxic side-effects can be reduced it facilities cust for
periodic estymations of the blood sufphonamide. i

' ' eight hours of

. - nal pam and

e and the Jesseming oOF of
abdominal symptoms.

2, A reduction 1 the temperature and pulse rate, which often reach

notmal 1n one 1o three days, 5
. 3 et < "w tha aurher af stools s often withun five

reduction in the mucus present.
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The earher ths treatment is commcnced the more Faned ¢ B v
recorery,  Nestitheloss o= =50 .

fot beer .
the resut * *

Tt '
proviso < e o
Brng abuwe a

(£ sulphagiaridme 18 Dot gruhhia b . [}
N . . f .

e naiidge by the oral route has been tried in & number of different
focalities, but bas proved disappointing
If paia and want of sleep threaten 0 exhaust the patients strength, do
not hesitale to gine morphine

Simple Ivage at xhc )o“cr bon:l 18 very comfar =~ . )
the case, the bt~ . -
coemn ., » . .
easier

It s o waniuary dysentery, fmore cukaaliv o - < .
become serone M- -
e very ¢
pints, 1¢ .
added (s«

OME & ..o ute 23 PeF fent. solutions of glucase wn dustilled water gren

mirasenously  They are said to act hcncr than satinee

Serunt —{n Shie snfs-
ignen -
delay k- .

w0y Imtestinal mucous
membr, sty necrosed, ro benelic will follow 1 ue It
doubtful of it does any good nn:r the third or 7nl.n|~ - 5
injection of concengeatn f wr L T
100,000 untts fo .
most importaat .
e obtead
enzyae . .
Feagt :
= w suiphonamides agammst dysentery bacath has greatly
diminnthed the necessity for dysenteric anttexsn but dual therapy with
anhitovn and a sulphonamide shoutd absays be vsed m severe Shiga
Sysentery
The dies sestecvrons formerly imposed on coses of Acute baailiary
dysentery are now sehdom required beyond the first 24 ta 48 hours, Whale
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he is on sulphonamide therapy 1t is important to ensure that the patient
takes a liberal supply of fluid.

1t is of great impottance to ensure that the patient wth sub-acute or
chronic dysentery 1s not kept too long on a semui-starvation diet or he will
mevitably develop evidence of malnutrition such as sprue, hypoproten-
@®mia, vitamun-Bcomplex deficiency, or such hke. A well-batanced
nutriious diet of high vitamin content and a sufficiency of first-class
animal protein should be given as early as possible,

Treat chrome cases bv lavage of the large bowel. Eusol is sustable,
starting with one or two pimts in a ditution of 1 ounce to the pint of water,
and increasing the quantity and strength dasly, Carefully graduate the
daet, making ked-eye and \ of the
stools 5o as to gauge the patient’s power of digestion and absorption.
Few people chew their food sufficiently, and 1n chronie dysentery the
symptoms may be kept going and aggravated by careless mastication,
Paticnt and unwavering insistence on this point may result in an almost
ncredible improvement in the patient’s condition,

In chromic cases which have become marasmic, the administration of
glucose solutions (5 to 10 per cent.) will often be found beneficial.  They

A S Al po

B N

Flagellate Diarthea

The more mmportant flagellates of the human intestine are shown
Fig 33 The only one of these which is generaliy regarded as pathogenc
18 Grardia intestinalis, 1ts habitat is the upper part of the small ratestine,
and at times 1t appears to be the cause of a persistent and {roublesome
diartheea.  On the other hand, Grardia may be present in cnormous
numbers without causing any symptoms whatever. Do not forget, as
Fpowy Calaa

= wams <oad alrandy thet Ceaedia mav hde the presence of the

e . i nas,

. . ' ' wel,
- - L. © o

. - will

emdA;:'.’xl; a Giardia wfection in many cases, Wl ife the symptoms may be
relierved by bismuth salicylate, 20 giains thrice daily, or by Stovarsol,
8 grains daily. .
Ciliate Dyscntery
Thus 15 due 10 Balantidium coli (Fig. 33, Nos. 30, 31), but is so rare that
it requires no further considerauon here.
No specific has yet been d for

Coccidial Infection
i i d in the
Although there 1s no definite evidence ghnt the coecdia foun
human intestine are pathogenie, it is conceivable that as they are parasies
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of intestinal eprthcbium they smught become sa xmdcr cectam condstions,
Henee, an of the of Isospara is
wen n Plate 7.

3t and a targe number of Charcot-Ley den crystals s said to be charactens-
e of infestation with this parasite.

DESCRIPTION OF FIG, 33. {ProTozoa 0F Husan Gut}
{Dssgram compiled from sarous scurces.)
AB the organssms have been drawn to one scale (shown at bottom of
Tigurey, wath the exception of Nos 30 and 31, which are only half the size

of the others.  An ordimary human red blood corpuscle on same scale 13
shown 1n No. 35 for comparisan

Nos, §-5. Entamaba lustols tica
No. §. Large t ding form, five sed
o 2 Small precystie form
Ne. 3. Cyst with one aucleus and deeply staning chromataud body
No. 4, Buucleate cyst, {Later stage w development )
No, S Mature cyst, wuh fous nucler.
Nos 2a-$a represent stages corresponding respoctnely to Nos -5,

but belonging to a strain of £ kustoly tica producing cysts of smalt sie
Such strains ave far from uncommon, but the smaf! ©ysts are frequently
orerlooked or nustaken for those of £ zana.

Nos, 69, Entamarda colt

No 6 Large acine form, from contents of karge intestine. The
pratoplasm ysualtly contans numerous sngested food-bodies thacteria,
yeasts, ete , from the faces), but never red blood corpuscles,

No 7 Sauller precystic form, free from food nclusions.

No & Cyst contuamg (o nucler  The faege sdear space as fitled, ;e
1he bving cyst, with & mass of glhycopen wheeh stains dark brown with
rodine solution,

No 9 Mature cyst, conlaming ¢ight aucles.

Wou, [0-43, Enkidirar rana
o #0 Froe amerbs, with num, ted bacteria i s cy toph:

sactales (Cnmmrc the nucleus wa those of £ kutolytica and . eolr,
Nos tanded

No J§ Umaucteate oyst,
No 1% Doudeate st
No 33 Mature oyst, auth four nucler. (Compare with No. 54
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- 1t cvstof Iodamaeba putschhi. Thes e cysts 7S sometimes found
an he mxsmkcn for those of E. histolyned.

st . . . 7 deng Wewith 2
‘ - . The single
' . 2 cytoplasm
cottdun v © G wOBIES ()
Nc. 3) These cysts were Obisee w W:nyon.

0,15 Smatl frce-hvm meeba from old human tzoe Amabz of
th|s typc occur commH monly 18 dccomposmg organic ter of alt junds,
put ate never present 10 “freshly paxxed human fEC Ther arg Many
different spectes, & alt of which are com mmonlty, thous gh jncorrectlys catled
“Anurbahmav v Note the slru\:ture of the nucleus, h ns targe central
Karyos! The clear space n the cytoplasm ¥ 1548 mmmc yacuole—
never prescnt nany of the amﬂbm parasitic mn man

0. 16. t of the preccdmg. with single nucleus, AUMErous ounded

. Cyst
chrom:nom masses 1 cytoplasm, and thick corrugate ted wall.

Wos. 17-21- *Grardia mlzsunuhs {=G. Jamblia)
No. 17. The free (\ngclla&e fr m tents of the small intesiné
Ventral vxe , showng d sc" ({o: ternporary attachment
the two ucles, eight nag:\la, elc.

No. \8. Quthine of sunuar ford seen from feft s1de

No. 19 Cysts from f=cess containing asingle mdmdual

No.20 An oider <ysts contating ¥ mdw\dua\s formed bY divisione
No. 21. A cyst with four puctel (mtermedm(e petw N . 19 and 20
as 1t appears i end vieW. n for " ihose of B

Nos. 22 2. Chilomastix mesmlt
Note the three antentof

No. 22. Free ﬂagc! a , from large 1ntesting:
cate | apparatus, €t

3, Cyst yplcnl jemon shape, with single pucleus and remam®
of bucc'.\l struc! (urcs suull presente

Nos. 24> 25. Trichomonat hominis
No. 4. Free ﬂagclh\c, 13 powel, sh ing undulating mem-
brane, ams\yk. etc, Form
0. 25 D:gcnera e form.
l:nsuc structuress and 18 0§ , whi
down the pody 1nto 3 dotted ‘positions, and then Arsappears:
ovemen! on repe:\\ed\y for hours, ot
g of posmcn occutring
mn\l bmuc\e:\le amabd which oc8u®




smajy Sellate p,,
Cyst 30mmew hay Ike thyy of ¢,
0l smarge v
28 ang 29, OMngen 0y,
ﬂ.:g:lla d on Meach, u:ulmg
noy Ppa, . It p) L¥?

/anm/lu'n €oly
Fee Ciltate, gy ly luny,, orsutand 1 Ussyes,
au, Enq»: e Passeq 0 ® cysy Iigured q;n!:nmcd
o nlum, buye 051 cystq 2 only
Nog, 3234, Blmoo Sl Fomumy
No 35 T8e spp ricaj forny,

No, 3, 5,  ovat g, .

No, . Elongan:a dmmng form,

This OI83n15m | S¥temey, Omme,, 8 Bumgy, sy of Sesetappy
Natyrg 2ad noy o protuwon. and 5 Show here becays, 118 gy un.
t‘o’hmonly Mistaken, for 4 ¥st, op Other Stage, of o, Of the |,
f‘fﬂfﬂzﬁ.‘l.




in the production of most of the ¢ common © bsnucu\c and tovic pheno-
hough thert for

ena of filariasts: 1510 8 ¢ the destrucuion
of filara, sulphon des iciftin have be sed with SUSeSS in
the treatm 1 of the infective plications: Success has also
peen clat! d W t fouadint and othet the antimony S
Many of the late! nd hronic comphica! ons—ek hantasis, fof
example——requue s\u\‘led sucgical cal nterventions although consiny ruction
the use © of bandagin! and etastic S ockangs 13Y e useful 1 the carly
stage

Prophylaxis __Ttus sho uld cons! sist of the ehynination n of Culex fallgmu
and 1ts \aw:e and the pmtec\l l'camcrs from MO OSQUILOES 5 by ne
other med 5 eSpe cm\y ghts A\ | h croﬁ\nnm in their b‘ood
should be looked mcr of the parasite are ghen
on page 36

Wucherma alav me uncenanty exists whether this1s 2 dsunct
yarety © of W. bancroﬂ

w. malayi ocCu(s over W\dcspre;\d areas © Mahya,
1ndo-Chitk outh Chinds Southern India, C:yl ete. 1UIS asocx:\\td

5peC ¢ himbs.
yectors ar osquitoe of the genus Manwmaulc: as well 2% som

Loa loa 1 car ¥ cral Tab rysops dimidiatd:
Jongteornis, and C: sdacea. hich the farva develops 10 the tho! ciC
ouscles. The arastte 18 W espread 11 es! ral Afic
heavy festation of the nal e populat won of & Sudan has ed
yecently-

Loa los dffers from w. bam:r ofti 1 q that the adult worms infest the
connective ssue instead of the ! mphd l {7 sy m and gwve Tv ¢ 10 fuginé
subeutancd! ngs it e sx egs K o\v as calabat
swellings, ¥ fast for @ few day :m d sappear, ecur fatet

\ es to the ysing 10

hhe worm if 1t 118 8! upcrﬁclauy
ritatio’ of calab3 £ swelnes
hcl ch n into the' ofmomlmms
hl nde. A tugh

Treatmen! consms i careful cx(’g‘ ction

othin! 1
of one It nousand solution of adrend ¢ hydroc
oa 10! cs

o
eosmaphx\m 45 charact ristic oF Joa 1 ons
(Onchocercd vohulus frica) and O mcu{lau (uopncal Amé crca) v
rse 10 subc neous fibrous mours in various par! of the b pody- The
swethings 31 calt nd are €35 glcn\ meds ur:s‘.
lnfesmuon W . cutienss aerally ccn sider d Centrad-
‘American vaT aTiant rof 0. Lohulits, MY cad to wal distu’ rb:mces and even
\mdness
The sh ‘hless mlcmman: y b seen Wi the adu\l \ rm
and l'cma\c bed sy bcu\nncous tumours of \h«
ln addmon to the abme. p( ous (pap a :md nchy) h“
dermatous 4 and d) k n les are ©f w( 1
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affected limb are usually the only symptoms. Sometimes there are pre-
monitory signs, of which a general or localized urticatia is the most
characteristie,  Akind of th gastro-i Idisturbance,
giddiness, and even fanting attacks-—has been noted ot 1his stage,  Some-
times there 1s paun and fever, but chiefly a5 a result of an accident during
treatment (see Treatment). There is uswally a moderate eosinophilia,

In some districts (Bombay) the parasite shows a special predilection for
the netghbourhood of the farge joints, notably the knee and ankle, A
septic arthnts occasionally results from secondary pyogenic infection,

Multiple iafestations were common and extremely crippling among
certain African and Indian formations who fought in the 193945 war,
prolonged hospiahization was usually necessary,

Prophylaxis.—Infected persons should not be allowed in the close
proximmty of water supphes, wells shoutd be covered and water holes
protected. Inendemuc areas alf drinking water should be bovled,  Faling
thus, filtration through cotton cloth will remove safected cyclops, but it
must be properly carried out under supervision. Where it can be done
the temperature of the water 1 wells and water holes can be raised by
passing steam into them. A temperature of 65° C. 1s fatal to the cyclops.
The addition of a trace of potash 10 the water is said 10 be effective,

A fresh-water fish, Barbus puchelll 15 said to feed voraciously bath on
Cyclops and on the guinea-worm Jarve,

Diagnosis.—An intradermal test 1s said to have given positive results
191 85 per cent, of cases, .

N A L R SV NPT, W]

the skin she may be cot down upon, a broad tape passed round e cenut

of her body and gentle traction employed for her removal, Esen if
' S dema s b s, T018 3 different

+ Then traction of
' w ¢ gradual, carefully

worm bemg wound round a prece of
and intessuttently perfggmul‘l, the d ‘m A_E o ey Y

SPECIaNy HRELY 10 Gits 3 aif wabssws ses . . »
wntating contents nto the subcutaneous gissues, This ray take place

hefore or after perforation of the skin has occurred,

rouscular snjections of an emulsiof UL e AU o
especaally 1n the neighbourhood of the buried Dracuncutus  Extrachion

of the worm is siid to be factlitated.
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An njection of | i 1,000 adrenalie will retese the prodromal usticaria
smmnediately, The bhnter should be asprated as early as possible sa as to
Timi the size of the subsequent uleet,

HEAT EFFECTS

A hot chmate may damage health by its general effects, which are
heatstroke or heat exhaustion, and by causing the local Jesions prickly
heat and sunburit.  The general effects are the more immediately serious,
the Tocal fesions, though often regarded as nuner disabilites, are neser-
theless responsible far tuch descomlort and sti-health.

Generaf Effects.—The unquatfied termy "' Heat Effects™ 15 used here 0
mean only the geaeral effects,  These may b brought about exther by &
vesy high orbya high with
a bigh relatne hunudiy.  Midd forms of diness due 10 heat may be
cacountered during the summer even i wmperate countues ke Lagland
Serious heat effects may overtake men front tume to fume 35 most tropical
and sub-tropical countties but the areas of their highest incidence, as far
av the Becsh soldier 3s concerned, a1¢ fraq, Persa (fran), and the borders
of the Red Sca and the Persian Gulf

1t is smportant 1o disungussh between heatstroke, which 1s an acute
febrile (usually s perpyrecsal) aitack brovght on by sudden fathure of the
heat-regutating mechanism of the body, and heat evhauson, which i
more an expression of derangement of body chemisiry

Tslolony. —Hearstroke had beea described 88 '3 ferer caused by
climate conditions w which the heat regulating mechanism fals vo keep
the body remperature delow the normaluppet imut™” (Rogers ang Megaw)
Aany expeniments and much chiaical abwenvuton o 1o prove that there i
RO Mysicriows quably e the sun's fays responsible for heatstrohe,  The
stoher i the boder room of a Ber 10 which the sun's rays cannot
penctente may Gall a victim,  Those fivrng hugh up n the hulls i a vopecal
country, although nearer the sun, do A0, owing to the comparatie
cootness at these higher alitudes, sulfer from the effects of heat or fall
viehims to heatstrole, whilst thow in the swcitenng plams below may
suffer srercly,

In expenments in Mamla, Aron found that monkeys exposed o a hot
sun died within oa¢ of tao hours,  But of the ammals were enclosed 1n
Targe well-wentdated boses with only the head exposed to the sun, they
suffered vo harm althoush the scatp teerperature 1ose 98 fugh a1 47 €

Froheposing foctors may comenently be dwided snto cvternal and
mternat

Laternad factory sclude Tugh relatve humiday, ecpecially with mr
suxn,\lwn. ansuitable clothing and hoeunag, and deficrerey of fluid, food,
of safy,

Imernatfactors are . pyreuss, e 3 from malana o7 sandfly fover, gastro.
mEsing upets Qagsung dehndistion 30d ealtla by vonutng or
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Progmosis.—In heatstroke the duration of hyperpyrexia is the mportant
factor, A temperature about 109° F. for a few hours 1s likely to be fatal
Nevertheless, recovery frgm a femperature of 112° F, has been seen when

was Serious features are persistent or

high fever, prolong and latory failure,
In Ixea{ exhaustion tecovery 1s the rule. In mild cases it 1s rapid
Dehydration and salt deficiency are usually quickly remedied by treat-
ment. It is only in the case tn which deh is far
advanced and of long duration that prognosis is bad. Late hyperpyreuz
1n these cases is very grave. The type of heat exhaustion with dysidrosss
mproves only slowly,

Prophylaxis.~Under war this 15 often by no means easv.
In the first place it is essential that due warning of the hkehhood of the
oceurrence of heatstroke be obtained by the heeping of a careful watch
on logf d A wet-bulb of 83°F. (84"
C.) with Little or no air movement represents the danger point.

Overloadng of troops must be avotded, and as far as possible undue
fatigue should be prevented,

. F. . . [

glasses give comfort by protecting the eyes from the glare of the sun’s
rays,

Excessive exercise should not be indulged in, as the profuse sweating
caused thereby, with consequent dehydration and chlortde loss, may be
the deciding factor i the production of heatstroke.

[REEORIEN
they cause

“The men most likely to develop heatstroke are those who are unwell
2 healthy man in hard training can stand up to almost any chmatc heat
provided he has plenty of water; and precautions must not be such as to
fower morale, It may be possible to establish water-poiats at centres of
traffic and places where troops congregate, so that they can read:ly get
cold drunks and a stuice down.  Also, as Joss of salt from the body as a
fesult of excessive sweating is one of the main factors i the producuon
of heatstroke, 15 replacement 1s necessary, ‘This may be effected by the
addition of salt to the drinking-water in the ratio of 10 grains of common
salt to the pint of water. Care should also be taken that there 1s 3
sufficiency of salt in the ration, and it is best given with the meat ration
when the men are most likely to take it.  The main meal of the day should
be taken n the evemng during the hot weather, "

In addition to camp and barrack heatstroke centres, and _rmhucs for
the treatment of this disease in hosprtals, **heatstroke forries™ hae been
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Prog In k ke the duration of ia is the impoiant
factor, A temperature about 109° F, for 2 few hours is likely to be fatal,
Nevertheless, fecovery from a temperature of {12° F. has been Seen when

was. d diately. Serious featares are persistent or
relapsing high fever, prak i , and cls Lufure

In heat exhausnon tecovery is the rule. In mild cases it is rapid,
Dehydration and salt deficiency are usually quickly remedied by tweat-
ment, It 1s only in the p case in which on s far
advanced and of long duration that prognosis is bad. Lale hyperpyrewa
in these cases 1s very grase.  The type of heat exhavstion with dysidrosss
mproves only slowly,

Prophylaxis.—~Under war conditions this 13 often by no means easy.
In the first place 1t is essential that due watming of the ikelihood of the
occurrence of heatstroke be obtaned by the keeping of a careful watch
on t & A wetbulb of 8)'F (34
CJ) with hittle or no air movement represents the danger point.

Overloading of troops must be ovoided, and as far as possitle undue
fatigue shouid be prevented.

Times of marching requite careful consideration, and should be selected
50 that starts ate made sufficiently early to avoid the main heat of the &y
and yet not too early to interfere undufy with sieep, A sufficiency of the

- e s )

AF Lpntetrnl -

L\
. . 1
glasses gve comfort by protecting the eyes trom the glare of toe su

rays. )
Excessive exercise should not be 1ndulged in, as the profuse swealing
caused thereby, with consequent dehydration and chlaride loss, may be
the decsding factor 1 the production of heatstroke.

PR P
they cause.

The men most Likely to develop heatstrohe are those who are unwell:
2 healthy man i hard traming can stand vp {0 almost any chimatic heat
provided he has plenty of water; and precavtions must not be such as to
lower morale. It may be possible to establish water-patats at centres of

raffic and places where troops congregate, 30 that they can m-’i'nly get
. . . S W e e

sufficiency of salt 1n the ration, and 1 13 BestEREN WLl L€ sibol s.e
when the men are most lkely to take1t,  The main meal of the day shoutd
be taken i the evening during the hot weather, .

Tn addiion to camp and barrack heatstroke centres, and facitities for
the treatment of thus disease 1 hospuals, **heatstroke lorries” have beent
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move a patent at s critical stage by ambulance during the heat of the
day1s highly dangerous unless the journey is very short. Whena transr
to hospital 1s necessary, it is safer to retain the patient 10 the local heat
strok¢ centre untd the cool of the evering.
Rubbing with 168 and 1ced enemas are not rtcomm:nded. Antipyrete
drugs are vatueless.
\‘lenous congestion, a8 shown by cy:nosis, convulsions 2nd signs of
p edema, Is an sndication for venesection (1010 20 oz) and
S oen by mask, 1f thes® smeasures do 1ot
s e man lbromelh:l)
. .

15 valuelest
R . sand v M3y
c’.\uscace(:bc\\al pressws - ' Trmusty howener,
be employed, but with great caution, Whent we e 3 jsin doubt:

Atropine of s\rychn'me must not be adm’xms\:rcd. Coramine may be

¢ - resniratory’ seimulant is requireds
) P tucinn of fuids depends on the gepee ol
. end3 i and the 108
. jon may 625%
- yrewa must b

or aggravate pulmonaty =
yreated first-
As mcn\mned above, 1t 18 often very difficult to exclude malana. u
there is the shghtest doubt, 8 1o 10 grams of guinine must be givent inte2-
, it may be repeated 10 six hours.
Careful watch must be kept for @ yecurrence of the h)p:rpyu\'\a'. Ahis
152 dangerous and not uncommon events

Heat cxlxausnon.—‘lcry mild cases May treated 10 1RE gt Rest iq
hiberal supply of salted drnking-watet and perhaps 48 hours

1ight duty & Wit suffice .,
More serious cases with crames, yomiting frequency of micturstot
i treated 1

yred, OF clinscal S1EnS of dehydration need 10 B¢ eated m 3 heatstroke
centre of hospstal. fed tmosphere it cx\rcmc\y impomnx. pot Oft
for ats inl nce in DI d rests also for s event
eater therapeutic fect in prevcnhng further 1058 of flund. An avenge
hen the extemn: 1 temperatur®
e

falts below 84’ F. 9> C. e best tempe!
treat hieat exhaustion 18 78° to 80 F (557 0 "), and ! .
castly attaned by cvaporauye miethods, even when mr-condmomns s not

availables

1n ordet 1o replace water and salt siready Tost mu.cnls should b

encouraged 10 arink  larse quantity of fluid, and & fluid-palance chart

tmu Jntake is 16 pints 10 the 24 hours. Suit-
ns of sodium chioride 10 the

3l
A lght diey shoutd e added and

it flurd §honld L
gnen mlm\enous!y. Frve pints of isoton! ucose-salin® py drip " thre
hours wsually sullict, {hereafter Quids can be takett by the mouth.
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sionally, 1 very severe cases, Intravenous administration has to be
continued.

Improvement 13 shown by cessation of cramps and vormting, ncrease
in pulse solume, restoration of blood piessure, farger unirary output, and
gan in weight.

After.ireatment,—All patients should be placed 1n a quict cool ward.

1f thrs 15 air-conditioned they need gradeal reacclimatization before being

1 led ation, cases may be

treated as for concussion: scdatnes such as phenobarbitone may be
grven as required,

Pauents who have had only muld heat effects may retumn to light duty
or spend @ period at a convalescent depot, but those who have had heat-
stroke of severe heat exhauston need at least three weeks® careful
treatment before they are fit to go about.  After this they should be sent
to a cool Station, specral precautions besng observed on the journey, and
they should not return to a heatstroke Jocality durtng the hot weather.

Local Effects.—These are prickly heat and sunburn.

Skin lesions severe enough to require admission to hospital are not
uncommon effects of heat  Many resist treatment especially if they have
been allowed to progress beyond the early stages,

Prickly Heat —Prickly heat 1s nearly always the initial Jesion, 1t may
be as mterteigo, bullous

impetigo, and hyperidrotic eczema.

frickly heat stasts with a transient erythema foffowed by an angry
papular rash and some dema of the skin,  The papules are surmounted
by a minute vesicle, these lesions are often seen best on the shoulders and
back. If at this stage healing takes place, the affected areas become dry
and begin to desquamate  Some staining of the skin about the shoutder
and buttocks may be left,

Duning the acute stages sweating s bitle, if at all, dimnsshed, but in
the healing stage the skin 1s dry and apparently not sweating. Normal
sucating may net be established for several weeks.

Acute prickly heat ss often relieved, though seldom cured, by frequent
applications of a powder consisting of starch, zine owide, boric acid, and
sulphur in equal quantities  In the severe and generalized forms, bathang
twice dauly with potassium permanganate solution (1/4,000) brings im-
provement while all measures which aid evaporation of sweat from the
skert are helpful e the acute phase.

Sunburn.—Severe sunburn 1s easily caused in Furopeans ftesh to the
tropics by injudicious exposure of the bate shin to the direct rays of the
sun, esther from carelessness of 1n attempts at tanmng  Sun rays through
light cloud or reflccted from water also cause burming.

Mild cascs present an erythema which may be accompamied by slight
fever if the area 15 extensive,  Savere cases deselop eviensive blistering
and considerable constrtutional reaction.  These burns are as susceptible
¢ secondury infection as superficiaf burns from other cases and should be
treated on the same lines,

Severe sunbuen tnereases the susceptibslity to general heat effects.
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Tanming, when established, 15 a protection from the sun, but case 3
ueeded to ensure that the > process xs gmdual and limited to short periods
of exp at the ion of oils and fats dunng
exposure increases the burning.

INFECTIVE HEPATITIS

Durtag bo(h World Wars, 1914-18 and 193945 there have been wide-
spread expl of jaundrcc. Sumilar ex-
tensive outbreaks were reported in earfier campaigns; but since these
occurred before the discavery of the leptospiral nature of Weil's disease,
their etialogy is uncertain.

During the period between the two World Wars, catarshal jaundice, as
1t was then called, was reported as of common occurrence {n most parts
of the world, s incidence varying from an occasional sporadic cse,
commonest among children, 1o explosive outbreaks of almost eprfemic
mtensity,  Such outbreaks, often imited to one unit or smaff area of &

hepamn‘ 15 almost certainly a virus infection.®

AN ILLUSTRATIVE DUTBREAK
An explosive outbreak compnsing some ten thousand cases occureed

m xhc Mlddl East during the last four months of 1942, The main
sLeantr w mea otridcinaly clanrier to the enidemic of *'camp
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Maoris who were in the line at Alamein alongside heavily-infected New
Zealand troops escaped very lightly, The same relative immumty,
suggested as being due to childhood infections, was noticed among the
coloured troops of the Union Defence Force (South Aftica) and of the
American Army, The mcidence of hepatitis was also relatnely low
among Maltese and Cyptiots. On the other hand, a brigade of natne
troops from the Belgian Congo suffered heavily and had a relatively high
mortality from this canse. Lates, the incidence of infective hepatttis
among native Indian troops in India and Burma was about one-third of
that among British troops 1n the same theatre of wat.

~The period is idered by most authontes
to be faurly constant at just over a month, the limits lying between elevén
days and two months, Only a small proportion (2-5 per cent) give 2
history of previous jaundice.

Two main modes of onset are noted during epidemic periods, The
first, and most comman, has a short pre-icteric febrile phasc lasting tva
to s1x days, not to be distingwished at this eatly stage from other short
fevers. Anoreva and an enlarged and tender liver are fawly constant
early signs; the anorexia is a specially useful sign. In some cases the
smtial fever may be farly sharp (temperatute 103°~104°F.) and the
patient may complain of shivering, although a definite rigor 1s uncommeon
except in cases complicated by malaria. An early feucopznia with
relative lymphocytosis 13 often noted. Direct ewidence of jaundice 15
usually lacking at this early stage, but an excess of urobilin in the urine
is common. The mitial fever lasted five days or less in 85 per cent. of
one large series.

.. e e e

Jaundice.

It has been constantly noted that as soon as jaundice appears the
patient regains his normal spirits; his appetite returns, and may indeed
become voracious, and the stools become bile-stained. It is considered
that the patient ceases to be inl_‘cguous at about this ihgf_'. .

presenting symptoms,  Low fever may of may 101 b¢ PIeseiit itk il Cutiy
stages, Dark urme, pale stools, and increasing jaundice follow in raprd

sequence, . .

in a small mnority constitutional symptoms are _:nm:ly lacking and
the patient's first inumation that anything 1$ wrong is when he finds out
for himself or hus fiends tell him that he is becoming yeflow.

In an unk but probably iderable p of cases the
disease appears to abort at the termination pf the (cbnlc pre-iciernic stage
and jaundsce fails to appear although the ictenc f“d’.‘ is usually some-
what raised and the urine contains excess of urobilin if not bile.  These
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Diagnosis.~The dsease presents great diagnoste difficultses in the pre-
wctenie stage and in mald cases which fail 10 develop elinical scterus,
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Cullinan has used the Austamine test with success n hese exrly or
abortive cases.

Histamine shin test—~Select an area of skin free from sunburn and
freckles Clean the arez  Imject intradermally ©1 mg. of histamme
dissalved it 2 0 munims of 1/20,000 solution of merthiolate mn water, A
white wheal forms surrounded by a zone of erythema. The wheal 15
examined at the end of three minutes by stretching 1t between the thumbs
n good darlight and comparng the colour of the centre with the colour
of the normal skin outside the erythematous zone

Demonstration of bile prgments tn the urine 1s exteemely simple and of
great value, though not completely diagnostic.

Differential Diagnosis ~In the febrile pre-icteric stage chinical diagnosis
from other short-term fevers (¢ g malaria, sandfly fever, dengue, influenza)
1s often impossible  Malarra and epidemic hepatitss may co-eust 1n the
same patient, and jaund:ce 1s a not uncommon complication of subtertian
{P. fachparum) malara (brtous remitient fever).  In Srcily, where 2 wave
of subtertran malaria complicated by jaundice ran concurrently with an
epidermuc of infective hepauus, the differennal diagnosis became exceed-
mgly difficult and mistakes were inevitable,

Werl’s drsease may closely resemble mfective hepatitis and 53 )s only
since the discovery of Leptospira icterohamorrhagie {1915) that these two
discases have been separated  Polymorphonuclear leucocytosts, a hzmor-
rhagic tendency, conpunctivitis, severe muscle pans, and nephritis are
very constant and important chareal pomnters to Weil’s disease.  Lepto-
spire may be cultured from the blood 1n the first five days of the discase
or demonstrated in the urine m the third week or later, but both these
pracedures need skilt and experience and false-positive reports are often
the outcome of fulure to recognize artefacts. The most simple method
of making the diagnos:s of Weil’s disease 1s to submut two or more samples
of serum—one before and one after the tenth day of iflness—10 a labora-
tory which 15 equipped to carry out one of the serological methods of
diagnosis

Jaundice 15 not uncommon a  enteric mfections, especially
paratyphoid C

Jaundice from the arsenical treatment of syphilis and the myection of
homologous scrum may present diagnostic difficulties unless the poss-
baity 1s remembered and a hustary forthcoming

Prophylaxis —This cannot be satisfactory unti} both the cause and
eprdemiology of mfective hepatitis are fully worked out.

There 1s reason to believe that spread 1s normally by droplet infection
especially between cpidemic periods,  There 1s also com incing evidence,
both from Amecrica and Britain, that the virus of wnfectne hepatitis
remains viable {for how long 1s unknown) in the fzces of patents in the
early stages of the discase  Voegt and Findlay hase both clamed
that volunteers can be infected by ingestion of human urine.  Spread by
fecal and uninary contamination 15 therefore a possibihity that must be
tahenaccountof. I fits in with a recent suggestion, supported by evidence
from American sources, that the discase may be water-borne, especrally
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‘n epidemic periods A further and somewhat disquieting recent dic.
covery is that the virus or other agent responsible is peculiarly resistant
to'chlonna.non or even super-chforination of water.,

e

prevention and control of droplet and freal infections, remembering the
possihlity that the virus may be carned by water and is resistant 1o
chlorination.  Especially in epideric periods, his measures should incfude
the segregation of patients suffering from infectine hepatitis,

Treatment—No satisfactory specific freatment for mnfective hepatis
has yet been evolved. The use of methionine and other sulphur
contaimng amuno-acids gave rise to early hopes, largely based on experi
mental data, that liver damage might thus be lamited or presented
These hopes have not been realized.

Treatment with choline, a known hpotropic agent, has not been more
successful, Interesting work 1n America shows that treatment wih
human gamma-globuhn during the incubation period may prevent
development of the disease

Panents with infective hepatitis are best nursed n speciat wards on

with only shight (if any) fat restricttons and plenty of carbohydrate any
protewn of high biological value can be given. There appeats to be no

Sl it v raheg

o
- P

doses of insulin have appeared to 1nfluence the COUISE N @ 1w Lasts, iuf

Iack of anything better, they are probably worth trying.
Sulphonarmdes and penicitin have no place i the treatment of this

disease. -
~ us 1@ an haw lanoe the matient should be kept in bed.  Some

! . . M - o
R ; . s

. .o 1

re‘cawrcd his appetite and sense of well-bemg.  'Lhe canuous igue nat
the meidence of relapses and of late complications is increased of the
patient 15 allowed up 100 eatly; the others mamntain that there is nov
evidence in support of this, and rasist that due care is better than excessive
<are.

Post. Ansenical and Flomologous Serum Jaundice~The war of 193945
brought an increasing incidence of jaundice from both causcs, especially
from inoculanion of prganic arsemcal compounds (arsphenamine, maphar-
side, etc.), 1n the treatment of syphihs
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LEISHMANIASIS

Under the heading of Leishmanlasis two diseases ase ingluded whose
chnical pictures are sery different
1. Visceral feishmaniasts (kata azar)—Several entities can be recop-
mzed :—
Indian kala azar
Mcd;tcmne:\n kala azar (often incarrectly calfed infantife kaly
azar)
Sudanese kala azar
Z [ O et LA - = .

(kspundia, Uta).
Although visceral and cutaneous leishmaniass ate diseases swith widey
divergent clinical pictutes and markedly-contrasted progrosis and b
though the two rarely cosexist 1 the tame area, visceral foshmaniss s
occasipnally followed by a dermal form of the disease known as post-
visceral dermat feishmaniasis, "This is entirely distinct from, and not o
be confused with, true cutaneous leishmanrasis, which it does not resemble.
Kala azar and true cutaneous leshmaniasis may rarely co-cwst in the
same patient,
No morphologieal differences have teen found between Leishmana
donovani, the causative agent of the visceral disease, and L. wropica and
L. brazlic which are bl for th and fancous

forms.

Tt 15 now beyond reasonable doubt that spectes of Palebotomus act 35
vectors, as far as we know, they are the sote vectors of all sarietues of
Teishmanasss,

Kalx Azar

Visceral leishmaniasts may be expected among individuals who hase
tived 1n or visited endemic foci of the disease.  Thus, it is common among
Indian troops, especially Guekbas and other caces recrusted from North-
East India. The madence in Bengal and Assam s especially high,

Duning the Abyssinian campaign (1941} a particularly fatal variety of
the disease was scen among both British and natne troops stationed in
certain dustricts of Eastern Sudan, especially the districts of Gedarel and
Gallabat, near the Abysunian border, East Aftican troops stattoned
round the northern end of Lake Rudolph 1n N. Kemya also suffered
‘heavily.

In lﬁe jater years of the 1939-3S wat there were many cases of Mednter-
ranean kala azar among troops scattered along the North African coast
and 1 other endemuc foci of the disease atorg the Mediterzanean hntoral
such as Sicy, Southern Italy, Greece, and Crete,  As i the war of
1914-18, a few indigenous cases were reported from Malta,

Etiofogy.~The discase is due to a protozoal parasite, Lelshmani
donorvant, 1115 one of the Rageliates, but in man occurs solely as asmal
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ovoid or sometumes nearly spherical organism which, when stained, shows
1wo masses of chromaten, the larger, a nuclens, placed cither centrally or
peripherally, the smaller, a very definite short rod or dof, the kinetoplast®
(Plate 20), Tt usually stamns more deeply than the pucleus. The cyto-
plasm of the Leishman bodizs 1s often vacuolated. They multiply by
fission and may be found crowded together i endothehal cells,  Their
chief habutat appears to be the endothelal cells of blood-vessels and
lymphattcs, especially those of the spleen, the liver, the bone marrow, and
the skin, They also occur in the blood, inhabiting both the mononuclear
and polymorphonuclear leucocytes,

¥ cultures are made in appropriate media flageliate forms of the parasite
develop. The forms in the human body are resting stages of the parasite,
while the cultural forms are analogous (o those which occur in the insect
vector of the disease.

There 1s now no feasonable doubt that the vector of all these closely-
related varieties of visceral keishi 18 the sandfly Phich In
fact, transmussion of Indan kala-azar by the brte of P. argentipes has
been proved experimentally  Parasites ingested by these sandflies rapidly
become transformed nto flagellates which, by rapid mulitpheation, fill the
antertor part of the stomach and extend into the pharyny, buccal cavity,
and proboscrs.  In some cases ammals (hamsters) have been mnfected by
the bites of experimentally-infected Mies, In Indiz the vector 1s P.

fipes, i the region P, and in North China
P. chinenyis, Though vable parasites may escape from ulcers in the
intestine, bladder, and maso-pharync of infected mdividuals, it 1s very
doubtful if this brings about transmisston except possibly on a very
small scale, although hamsters have been expenimentally mfected by the
oral route.t

Symptoms,—The disease may have a sharp onset, or may begin tn-
defimately  In the former type of case, the mtial fever may suggest
entenic, though usually there ts not the same degree of prostration as in
that infection, and the tongue remains clean and the appetute good.  Oc,
the fever may be sntermuttent, and if 1t s accompantied by rigors malaria
1s simulated,

Agarn, the onset may be insidrous, and n such instances a patient with
2 history of a few days® illness may show enlargement of the splecn
indicanve of an infection of several months® duration.

Whatever form the fever assumes, its most characteristic feature is a
dJouble remussion i the twenty-four hours  This 18 often evident on a
four-hourly chart, but in doubtful cases three-hourly records should be
kept.  After the usual morning drop, the temperature remains low unatil
the middle of the day, and then nises during the afternoon. Towards
evemng it drops, but rises agun durtng the nught, and falls towards morn-

* This 1s the term onginally apphied by AleseiefT to the correspond:ng bedy ta
lwi' As Wenyon points out, there is no evidence that the staxture 14 a
nucleus

t Leishmania will develop to the Ragellate stage i the bouly of the bed-bug
under expenimental conditions, but there is no evidence to show that this insect
transmits kyshmamasis unde natursl conditions
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ng. This tendency 10 a double rise 1 the 24 hours, is vety characteriste
of the disease and 1t is seen at some stage in about 60 per cent, of cases,
But it 15 wrong to suppose that a double rise will show uself on every Gz):
of the disease. On the contrary one may have to watch the 4-hourly
chart carefully for many wecks before a typrcal example is seen When
they occur, the double or even tiiple daily rises tend to be grouped 1n
seres, occurnng every day or every other day for a week ot more, and
then bemng entirely absent for weeks or even months,

During the 1939-45 war the Mediterranean cases were less acute in
heir onset and course than those from the Sudan. In the Mediterranean

to occur 1n the early morning ot forenoon), were often a feature,  Some

cases were found to have high fever with mummal symptoms on first

reportng sick,

After some two 10 six weeks of fever, a period of complete or partal
. PR 2 St s

relapse.

In the average case of kala-azar the spleen 1s usually easily palpatle
after the first month or s0, but 1n some cases, espectally of the rapidly-
fatal Sudanese form, the organ may be difficult to palpate, although a
subsequent autopsy may show that it 1s considerably enlarged, Cluical
entargement of the liver is less constant, The spleen enfarges more
rapidly (and 15 not so hard and therefore less easy to palpate) than the
spleen of chrome malania, At first the spleen and hiyer may retum to
their normal size durng an apyrevial interval, but eventually the enlarge-
ment becomes permanent, It has been pointed out that the spleen takes
about one month to reach the costal margin, and enfarges approximately
at the rate of one inch a month, 5o that a spleen two inches below the
costal margm indieates an infechion probably of three months” duration,
Occasionally the hiver is more markedly involsed than the spleen. The
blood shows a marked feucopenia, the decrease chiefly affecting the
polymorphonuclears, with a relative increase of the Iymphocytes. In
a differential blood count, probably no cosinophufes will be seen unless
there 15 a superadded worm infestation, i which case the cosinophile
count usually rises to that of a normal person. Within 2 month of
onset some appreciable drop 1n the white count is to be expected.  Later,
counts of about 2,000 per c.mm. are common, and in advanced cases the
white cells may be reduced to 1,000, There is an accompany ing anxmia,
relatnely fess marhed than the leucopenia, and the proportion of white
and red cells may be 1 23,200 or 1 3 1,500 nstead of the narmal 1 . 600.
The degree of anamin is vanable. While Tess constant and ot 50
charactenisuic as the leucopenia severe grades of secondary anzmis
sometmes occur but these are often found ta cases complicated by
maftaria,  The colour index ss not affected.

As the drscase progresses, yarious symptoms may mamifest themselues,
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grey colour of the skin, with pigmented areas surrounding the mouth, on
the forehead, temples, etc , 15 very stnking.

In untreated cases the condition drags on 1ts weary course for months.
and even years, becoming eventually a low continuous fever, or the
patient dies from exhaustion or some intercurrent malady such as pacu-
MONIA Or CINCIUM O11S,

Complications.—Phthrsis, pneumonia, cancrum onis and other scptic
wfections, diarthea and dysenteru may be Per-
sistent cough 15 not uncommon, Most of the septic complications,
mcluding cancrum oris, appear to be conseguent on the marked neutro-
penia and therefore tend to occur relatively late in the disease,

Somenmes during treatment there 1s marked enlargement either of the
tymphatic glands gencrally or of the abdomunal glands alone. They
usually disappear when further sutable treatment 1s gven.

Occasiomally L donorvam gives mise to non-ulceratne papillomatous
nodules of the skin, These have been noted 1n persons who have under-
gonc treatment for kala-azar, and at a time when they appear to be free
from any visceral involvement, Cases of kala-azar with skin involyement
have been noted with special (requency 1n Northern Sudan, where, in one
sefies imvestigated, the organism was isolated from various skto lesions
more than 50 per ccnt‘ or cases, As a result of the relame l‘nquenq of
the skin I of the
blood 1t has been sugg:sled that, in thus area, mr«uon hns probably
occurred s the skin, and not the blood  Gland punctures, which were
Posttive In every case In the above series, support the above hypothesis

In marked cases of the nodular type of post-kala-azar dermal leish-
manuasis affecting the face the differential diagnosis from leprosy may
present difficulties

Diagnosis —The long-continued and completely irregutar fever, with or
without and marked
and progressne leucopenia, combmc to produce a very typical picture
which becomes all the clearer 1f the patient 1s known to have been domierled
in or to have visited an endemic arca of kala-azar  But the diagnosis can
be made with certanty only by the discovery of the parasite, either in the
peripheral blood, tm spleen juice obtamed by puncture, or by the newer
sternal or fymph-nade puncture  These are safer proceedings than spleen
puncture, but of less diagnostic value (of one series examined by Napier
75 per cent were positne by siernal puncture, 90 3 per cent by splenic
puncture)  On the whole, gland puncture has given disappomnting results,
and in many cases, including advanced cases, glands hase not been found
which were prominent enough Lo puncture,  Sternal puncture should, in
view ofits relatine safety, always be done first, if negative, splemic puncture
may then be performed with the usual precautions.

Sternal punciure ¢an comvensently be performed wath a Salah needle
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i d with aseptic i under procaine anmsthesia. The
needle may be inserted over the lower end of the manubrium sterni, On
striking the bone it is directed towards the patient’s head at an angle of
30 degrees to the surface of the bone and 1s bored in with a semi-rotatory
motian, When the needle has entered the marrow cavity the shlet 18
withdrawn and G 25 c.cm. of marrow fluid 1s sucked out with a dry syringe
This fluid, which Jooks bke blood may be evpelled into a small fube
contamning potassium oxalate (2-3 mg. per ¢ em.).  The needle is removed
and the puncture wound sealed with cnllodmn. A wide-bore flat-beve!
needle is ployed instead of a Salah needle,
but it should be provided with a guard to prevent the possibility of its
punctuting the heart by penctrating beyond the posteriar bordet of the
sternum,  Death has resulted from this accident.

Splenic puncture gives good results, but is not wholly free from danget,
With proper techmique and due precautions it 15 a perfectly Jusuﬁab\a
procedure, but it should never be undertaken until 2 blood examination
has been made and ait chance of feukemia excluded. An ordinaty

all-glass 2—5 com. syringe wnh a clean sharxs needle 13 1nches long wilt
SO “nnniirad tha cyringe choyld B

- .o
' BRY S
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puncture and no safer,
Lot 4 eeimsestitaagedenina the search for parasites
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examination, and such cultures may show flagellates when no organisms
were found 1n the spleen smears. Successful cultures have also been
obtmned from the urine.

The aldehyde test, carried out as follows, 1s often useful About
Scem of biood are withdrawn from a vem and allowed to stand until
the serum separates  To 1 cem, of the serum in a test tube one drop of
freshly-prepared commercial formalin is added, the tube well shaken and
placed 1n a rack at room temperature, **If the blood 1s from a well-
established case of kala-azar, three to four months or more, the serum
will immediately become visctd, within a munute or two will have ‘set’ so
that the tube can be imverted without the serum being spilied. . . .
Within three to twenty munutes, the time varying in different cases, the
whole of the serum will have become absolutely solid and opaque, like
serum coagulated by heat or the white of a hard-boiled egg. . . .

Although helpful, the result of the test 18 not conclusive A negative
reaction by no means excludes the discase,

Diseases other than well-estabhished kala-azar (three to four months
duration, or more) may cause a doubtful serum reaction, the most import-
ant of these being advanced tuberculosis and leprosy, but Napier and Muir
state that 1n these conditions the serum 1s never both solid and completely
opaque, The test may also be positive 1n trypanosomiasis,

Chopra’s antimony test 15 said to be more delicate than the aldehyde
test and appears somewhat earhier 1n the discase (two months after
onset),

The test 1s carnied out as follows ; The serum from 1 c.cm of venous
blood 1s diluted with ten times ats volume of doubly-distilled water and
placed 1n a mimature test tube, a 4 per cent. solution of urea stibamine
18 then run slowly down the sides of the test tube with a clean capiliary
pipette, A positine sesult 1s shown by a heavy focculent prectpitate
forming immediately, ths scttled as a flocculent mass 1n half an hour.
A fine granutar precipitate which settles more slowly, but forms a compact
mass at the bottom of the test tube, denotes a doubtful positive, No
preciprtate denotes a pegatise result

Nesther the aldchyde test nor Chopra’s antimony test are of proved
value 1n the differential diagnosis of the Sudan varjety of kata-azar, The
former 15 often negatine in established cases of the disease and 1s frequently
positise in Egyptian splenomegaly

Differential meh,—Lcukmmn. chronic malara, tuberculosis,
Banti's discase, a tropical are the
most likely Lo be conl‘cund:d with kala-azar, but 1o certmin places undutant
feser, tnypanosomiass, and schistoscmiasis with enlarged spleen have to
be excluded  In the carly stages it may be confused with typhoid or
paratyphotd and, when more advanced, with abdominal tuberculosis or
malignant discase, It must be remembered that the discase may occur
along with malina

Prognosis.—Until quite recently this was distinctly bad, although the
drsease was by no means insanably fatal,  The intreduction of antimony
has, however, greatly altered the outlook

Prophylaxis.— As far as epudemic hala-azar 1s concerned, expericnce
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has shown that it should be treated hike any other communicable disease
by isolation of the sick, disinfection or destrucnon of dueliings and
fomtes, the inculcation of cleanhiness both domestie and persona), the

p of housing il with, as special measures, remora)
1o & new site and the destruction of infected animals such as dogs.

In endemic femons precantions showld be taken 1o guard agamst the
butes of Phlebotomus, and the breeding places of these insects Jocated and
attacked. (See Arthopod pests and Appendix 1)

Treatment.—The established treatment for kala-azar i inteavenous
d of most effe as one of the pentavalent
compounds such as-Neostibosan {von Heyden 693), Stitosan, urez-and
carbo-stit and locoside (Neostam), The

15 more fikely to experience unpleasant sensations during and atter we
I s e

¥

il

nmc&mns should be given and the course may be repeated arner vt
month 1f hecessary.

. Cow
mtramuscular injection.  The dose vanes 11001 £ LA 10 U by poreft
on alernate days. 3

Chudren are tolerant of antimony, For Stibosan the following dosage
1s recommended; One-and-a-half to three years, 0 1 g.; six years, 015 g
fourieen years, 0 25 g, If ion {s Sutosan
may be given 1n 0 1 g. doses into the ghuteal muscles (ot subcuqn:ausb)
m & § percent, sofatron.  Sorte pai (s to b expected, aad for this reavon
njections should not be tepeated at the same spol. Reaction after
1mpcon 35 a0 sndication for reduction of dose.

Before the introduction of the more effectise pentasalent compounds,
sodium antumony tartrate was refied on for treatment, and 1s stilf some-
times employed. | .

1n the Sudan sariety, which does not react (o antimony, and in the

e winnt mncac meamising results Mave beea

- - rtv M) Thisdrug

. CE . ~5 to 2 6 mg. per

kilo body weight by the inttavenous roule. A Luuist of ﬁnce'n'mjcmoqx
of 2 mg. per Mo has been given, repeated afier seven days' .mlmnl ir
necessary. The solubion should be freshly prepared mn distilled water
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made up toa steength of 10 mg per ¢ em. without heating and admmistered
stowly. Thromboss of vesns 1s much reduced of the drug 1s dissohed 1n
50-100 ¢ cm, of dustilled water.

Even the most desperately 1ll patient may respond to this treatment;
but toxic effects arc more serrous than was at first supposed. The munor
symptoms, such as transient loss of consciousness, flushing, nausea, head-
ache, increase 1n pulse-rate, and sweating, usually pass off in a short
tme, But there are now reports of delayed tovuc mamfestations, m-
cluding peripheral neuritis and fatal hepatitis and pancreatitis, appearing
after the patient has recorered from the discase  In many of these cases
the solutron had not been freshly prepared.  Intractable trigeminal neural-
g2, usually bilateral, 15 unfortunately a not uncommon sequel of the
stilbamidime treatment of kala-azar, In at Jeast one case the seventy of
the pain drove the patient to an attempt at swicide  Various parxsthesix,
often described as like a red-hot or electric needle shooting in beneath the
skin, and usually localized over the butterfly area of the face, may precede,
accomapany, or replace the te doulourcux It 1s so far impossible to
predict the case that will be affected or to define the circumstances 1n
which this of treatment 1s Likely to
occur  Although tn some cases the dosage has been excessive in others it
has been well withmn therapeutic hmats,

For this reason and 1n spite of its undoubted efficacy in the treatment
of kala-azar, sulbamudine (M & B 744) 1s now resenved for the relatnely
few cases, especually of the rapidly-fatal Sudancse vanicty, which fail to
respond to antimony.

1t 15 now sugpested that the drug should be given less intensively—e g
on alternate days for not more than a lortright, followed by an mterval
of at least a fortmght before starting another course

The paticnt's general treatment must not be forgotten, and a nounishing
and well-balanced diet 1s required, together with such tomics as may be

indicated.

CUTANEOUS LEISHMANIASIS
(Oniental sore)

This condttion—once known as Onental sore—is better termed
cutancous letshmaniasis, for the lesion 1s not confined to Oniental regions
not is 1t always an open sore.  Cutancous leishmaniasis 1s essentially a
disease of ammals which 1s commumicable to man  ft 1s endemic 1
certam well-defined and widely-distnbuted areas, epidemucs have been
reported,

The causal organism 1s the protozoon Leishmana tropica, infeclion with
which ts almost always acquired through the agency of Phlbotomus.
Scrgent and others have caused ortental sore in 2 locality where the

. .
The 1afecting parasite of canine L. cams, 35
dentical wath L, tropica, which causes the corresponding lesions in man
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Moreover, there 1s a form of cutaneous leishmaniasts common 1o both
dogs and men; expenimentally, each can be infected from the other.
Cats, monkeys, rats, mice, and gusnea-pigs may also be infected with
L. tropica, and according to Russian observers other important reservoir
hosts of the 1fecton are wild rodents (chiefly gerbils, sometimes jerboas)
that hve in burrows which they share with the sandfly vector, Lypert
ments have shown that, under certain condttions, house flics can act as
mechanical vectors of L. tropica, and it 1s possible they may sometimes
nfect open sores and wounds.

There is strong evidence that Pliebotonus peparasii and P. sergecti ate
vectors of cutaneous leishmaniasis in many parts of the Aiddle Last,
Some authorities consider the stable fly, Stomoxys caleitrans a liely
carnier.  The bed bug (Cumex leetularins) and, in South America, cenain
ticks have also been regarded as possible vectors.

Post-kal. 1t Jewst i i follows successfol

eemal
treatment of the visceral disease,

Symptoms.~—Russian woth has differentizted two main types of e
disease besides the muco-cutaneous form.  The first, a chromec or “*dry”
type that Yasts for 12 manths or more, 1§ prevalent in towns; the papules
are present for some months before uleeration.  The second, an acue of
““moist”” type that lasts less than six months, occurs 1n open country;
the lesions ulcerate 1n 2 week or two or even 1 five to ten days. The
following names have been suggested: ‘‘dry type'’~—Lelshmanasis
eutanea tarde exuicerans; *‘wet type'*~—Leishmaniasis x:ufanra slloke\:u[-

suggests what maght be called an tadolent mosquito bite, It 1s less
it 3 e n rmanineal Heanmfare  The nonnde

the Jestons are heaped up and moist.
Sooner ot later uloeration occuts (Plate 23), often as a result of an
njury.
“The ulcer ts pamless and may be an sach or more m diameter. The
. . . D s et

s’unoundmg tissue may become cedematous
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y:mulm;m being replaced under the scab by healthy pink ones and the
ulcer becomung shallower, Eventually a white or pink scar is left which
may be very shghtly depressed and Is disfiguring; 1t closely resembles a
»ICCINALION 5¢ar,

1¢1s said that the dry and wet types are }mmunologically distinet—each,
if the attack 1s not rapidly aborted by treatment, conferring immumity
aganst further infection with the same type but not agamst the other
type, Vaccmation has been attempted with hive cultares of Lesshmania,
ymmunity takes about a year to develop and s complete only aguast the
stean used for wocufatian It 15 obvious that the assessment of such
vaccines requires further study and 161s unlikely that they have an import-
ant application 1n present conditions, It 1s of mterest to note that
Bagdad mothers inoculate therr infants on the extremities vath matersat
from sores, their obyect being ta prevent the development of unughtly
scaes on the face,

Vartous other clinical varseties may be encountered,  In the keloid form
the ofganism causcs rased, shiny, sofush, movable mounds of tissue
<overed by pinkssh skin,  These do not uleerate, but resolve by a gradual
shrinkage and drying.  Or large heaped-up papillomatous masses ay
result, which may resolve, as in the kelosd form, or break down and give
ris¢ to open sores.  In South America the mucosz of nose, mouth, and
pharynx, as well as the sken, are attacked m some 10 to 20 per ceat. of
cases of cutancous leshmanasis.  The resulting fesions spread extensively
with great dufigurement and even danger to kfe.  They may be rendered
even more serious and repugnant by the entry of the larva of Chrysomyia

ellaria and other fiies, The lesions are called by
various local names such as ““espundia’” or “*uta’” (Perv), and **bubas’*
(Mexzil); they duffer (rom ordwaty cutancous feishmanasis both i theie
greater severity and n that there 1s not any tendency to spontancous cure.

Diagnosis,~Thts can only be made with certamty by the finding or
cultivation of the specrfic parasite.  The parastes may be found mn pus
€rom the wleer surface, but are more readity discorered by punctute of the
unuleerated margin (Plate 22),

Differential Diagnosis.—Cutancous Jershmansasis must be disunguished
from the sa-called trench sores, descrt sores, and other stmslar conditions,
This can only be done wath cortamty by nucroscopic of cultural examina-
tion, but m desert sores the condition is more acute and Jess fasting than
in the sprafic infection,  Ulcus tropicum must also be distinguished.
This 15 readily done with the microscope {see Skin Discascs), while
€lassical oncatal sore diflers 10 Rever bocomung phagedame,  Rodent
wloer and extra-geninal chancre are other canditions which may simulate
oriental sore,  Certam forms of blastomycosts, leprosy, nasal myass,
B and sy phihs ma, use

M Quagnosis.

Treatment,—Inirasenous inezions of anumony tanrate, or of one of
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the pentavafent compounds, as described 15 the section on kala-azan,
Thus 15 the treatment of choice for multiple sores, or for those causing

or serious ience. But, unfortunately, Jesions on
the face, and especially those on the nose, are the most bkely 1o prove
msptant 1o intravenous antimony.  Usually from 8 to 15 grams of
anymony tartrate will sulfice and, as in Xalz-zzar, the pentavalent com-
pounds are more effective, These are given as described in the section
on that disease.

Berberine sulphate.—~Far focal therapy, 4 [ to 2 per cent, sofetion of
berbenne sulphate may be infected into the base and wnfiltrated margn
of the sore, two such injections are sud to suffice.  This pamful procedure
15 seldom employed.

Mepacrine,—Mepactine has also been used, it is fess painfuf than
berbenine sulphate and seems to pive just as good fesults. One OF %0
0 1 g. tablets are dissolved in 5 ¢ cm, of warm water (24 per cent, solutior)
which 1s allowed to cool to 37 C, before heing used to destoy earh
papules by infiitration at severat points.  in the wlcerating phase the sare
15 treated by mfiltration with up 1o 10 cem of 3 per cent. solution o
applicationt of 10 per cent. owntment, Complete success 15 not clumed
for any of these methods,

Apphcations of carbon dioxide snow applied for 5-30 seconds every
ten days have also given good resalts.

The older methods of treatment by scrapimg or excision, or by apphea-
tion of caustics such as permanganate of potash m fine pO\\'der',_ h;:\s

- . .
of treatment must be observed
1ype . - Ve amea bk sboRhaenty recicte gff kROND

' ' to self-
n - . buted to
whatever treatment chances (0 COMCIE Wil LI Huouias 41 O0F5S of
racabItiOn . . R

1 fly and other smscct butes with jodine
t the danger of nfection by personal
Takg appropriate

ProphyLisis.—~T'aint the site of ol
as soon as possitle.  Warn agains! 3
contact and that of auto-infection by scratching.
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maintatsis that they pass directly through lesions i1 the skin, often miner
abrasians or perhaps insect bites,

Types of Leprosy.—As already mentioned, the skin and neeves are the
tissues marnly, though not exclusively, involved, Mised fypes are
common, and the baciili may produce other lesions, notably 1n the
mucous membrane of the nose. The 1938 Cairo Congress adopted the
following classification *—

1. Lepromatous (Cutancous} type—L1, L2, and L3, indate ey,

d , and very ad d cases i

2. Neural type,—N1, N2, and N3 represent degrees of progress

Sub-devisions of ncural type~—Anesthetic (Na} (polyneurine), Smple
Macul)ar (Ns) (with flat macutes); Tuberculowd Macular (Nt} (minor and
major),

Muxed cases are indicated by combining the symbols L and N with
the figures indicating the stage and with the letters indicating the sub
dvistons of the neural type.

CLINICAL PICTURE

. . . . Sy mnmmmaes AT aTant farm

of .
adt [ . . -
1928 and 1944. muxed type 49 9 per cent., fepromatous 391 per cents,
and neural 11 0 per cent. (In recent yeats 31 cases were labelled tuber-
culowd,)  Anmsthesia and the charactenistic skan Iesions (leproma nodules)
are thus the two most ioportant chinical features of Jeprosy, but there
are many others. Anzsthessa is perhaps the most significant because it
may be the first and only symptom for months or years, The common
clinical features will now be briefly described in turn,
Ancesthenia~—~Testing for anmsthesta 18 not always casy i patients
suspected of leprosy. A useful routine is this: Touch several normal
.y By Tem a€embinmo mal Witk hicavecanen the patient

. PR
t
5
. . Lo
. ™

«

sense last,
Anasthesia 13 most often detected on the ulnar aspects of hand and

forearm, the outer aspects of leg and foot, the buttocks, and 1he pnna of
the ear, .

Macule formation.—~Along with the anmsthesia, macules gommunly
appeat tn the skin giving ns¢ 10 the classical maculo-anasthetic form of
neural feprosy. The appearance of macules may be acc?mq:nrcdhby
fever and lassitude, but this reachion is not constant, Urticarial rashes

sometimes appear,



fist the Macyfay Palcheg are complctcly Nat o only 5 bty Tarseq
U bOrder are sh, > later, o the Macyfeg 0large 2nd groy, Cither
baler o redder than formap 1, theyy borders me Clevateq, In
these zlevauonr. afey bacyyy, May b (- d, thoygp they are abseny from
the L now 4, hy

T a,
n Sullicion, Mumbery dcmunstmblc n the CNMifiigeg depog,y ol
Sto 1 €cm orcumcd blooy

e N0dy L are rtdduhvbrohn 0 cofoyy, and May b, very smapy
$inch m dumclcn ey COntayy Massay l’bmlh Cithey free or Withiy
i a us ¢

) ~Ths form dcscr\rs 2 Spocsgy flore
becy sy, Thang g ! shoyrg be dmmgmshru from Icpronmuus
Th

® dermgy mbcrtulmd lesiong A locatyy, '+ Often 2550e13104
Witk ferye bezmncx. ang €Oty Sery fow baygy, ey ndicage o fugh
degree of CStStancy an, Pond y o to - Th,



erreuttras . experi

opimton, and expert advie suue p“s‘:\‘:cc?.w S\‘\‘;
>f leprosy may not yet have become anxsthetics and bacill msY

inf om the nasal MUcos3d ot

the chamctcristic hxslo&ogm\ changes MY
1zable. Suspcctcd patches should always b¢ carefully
obes of the €ats alz
They 8ls0 appeat 01
n the puttocks-

e
§ the forearms and thighs an
feet, and frairy portions of the scalPs

1 common on the |

of sl
show bacilh +f ats under

a nasal swab wilt
ur

. positve ¥
ver, pacills may a1

Dcmonsrmtwn o
Jeelsen method® 2

bynmof -
Pt id

- Modxﬁcd Z\ehl-N:elscn method for B ferr®”
a by heat 10 the ysuat way,
1 has beent gently

(1) Make 4 S, aryand fix it
@ Flood the shde with filtereds strong rbol-fuchsin whicl
neated 10 8 qest tube tothe pomnt where steam bepins 10 nse
fow to act ror fine nutes, 27! Wy ing enough gentle heat ({roM aspnit
Ram¢) mlem\mtm\y 10 paration slearmn The st must
t be allow d 10 the shde
(3) Wash with water.
TOR! rse the shde 10 3 P cent S phunc acd (20 PeF cent 18 ueed for
bercle bl After about one nute, move 1N shde, wast ran
water, and tace 1t 1R the acid: Repedt sveral tmed it the shide 183
Wash 10 water
one 10 1%0 munates
n:mme

but without Blottings



157

"Nder aded 0, ang thejp. axgregau'on T Magges erthep
15 lepra eells) o free 1 the Ussue op Yudage,

Cithy, 55 c !
nly 26 Were e direey Tesult of leprm,v nself\lmm Oftey

Some Very Sarly nene Clseg 3Dpear 4y fecove, spununccus.'y Withoyy
trq;m:cm. Al thy OPPosye emrmr, Aute febnlc Cises LI twg
¥ S

fesy Ughl, 'Toys 4, ' tesy and gy
Sy, i O8nasge Tather tha, dmgnmuc. Itig Carryey UL by,
rade, 1 latiop r Sterlizey fepro, 1 Mater,, thaj ts,
Materay ing Map,, deag bacyy,, Rcwmly, Yaroyg Tacy, ‘0ns ha,
beey Usey Place op th malrml. Posir e 8 sp, ",
ne i 3, ha rsandulm rcamomn Sengg g, he f,
dyryy, iy h my, Persigy for 5, [
ection, n of

DL e 3 2 cagy Dravey Ieprmy 5 an unhmumbh-
Sign, 4 POsiyy facton Micares & Pouerg ofrexuhnce
TCatmepy, Many Pelfectine Urugy ang prl’(murn hare been em.
Ployey " ghe lrv:rment of leprog. l‘romr drey ang Loay h,»gncnfc
vunnunumgv are rvmb:lbly Just ¢ :mmmn( as dryg zhcmpy Cien Wik
the Magy Modery :vrrmr,,unns of, chaulmo“gm It dni\‘alz-m aly
ew doseg Of targay ey nnrmmourly or fourgy mlmmusmhrly (srp



158

Schustosomiuasis) have been used for the teeatment of general reactions
when that 1 necessary.

In any event, the detas of treatment are marters for those already
experienced 1n management of the disease. The International Leprosy
Congress (1938) sdvised the administration of chaulmoogra oi o its
ethy] esters ly, sub or i ly, They
should not be used during leprous fever of for cases complicated by
tuberculosis or nephnitis, and they should not be given intravenously,
By mouth they often upset the stomach,

The doses have been die

Choulmoogre o1h-=3 per cent, solution injected intramusculstly o sub-
cutaneously, 0-5 e.cm. mcreasing to 5:0 c.om. for each dose given thice
weekly.

Exhyl ester preparations—{-0 to 56 cem, inframuscufarly or sud
cutaneously 1 increasing doses twice a week.

Smaller doses may be given intracutaneously to infiltrate the lesions.

These drugs help in refarding the disease; but, as afready indicated, Ge
essence of treatment 1s wise management of nuttition and of compheating
disabil for example, 1 jasis or other i o
L. e . R 10 4

Prophylaxis—The essential measure of prophylavs ss segreganon of

as many as possible of those with leprosy in the active, infectious state.
Perhaps the most important phrase )s “‘as many as pomblc‘ for the

Jaam ik

cealed. Success has attended the plan of allowing early ¢ases 0L
or no mfectivity to be treated as ont-patients of hospitals ot special
dispensazies.  1n some parts of tropical Africa, agriculturaf £olonies with
model villages iated with out-patient ies hav¢ been estab-
hished and have proved both practicable and valuable.

Other measures ate ronbine examnation of school chifdren and periodic
examunation of known contacts in ordef to detect and treat new cases in
theur early stages.

LEPTOSPIROSIS
ICTEROHAMORRHAGICA
Thus form of infectious jaundice js often cafled Weil's Discase,
Etiology.~Leptospira icterohaniorrhagia the causative organism i
found 1n the blood, urine, cerebro-spinal fluid and bloody sputum,
1 pntncrien ¢ 9 form of sDirochte in which the spirals are n glgs‘c agpost-
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39 cases were nouﬁgd in. the British Liberation Army; the majonty of
1nfections were acquired in Normandy.

Recent reports show that the disease is widespread; the Dutch Fast
Indies, Bcrpeo. Cochin China, Indo-China, the Andaman Islands, Malay
States, India, China, and Australia all reporting cases that have been
proved bactertologically, Since 1937, when Das Gupta and Chapru
reported the first bacteriologically-proved case in Inda, many cases hne
been diagnosed in that country.

Many cases have been notified 1n wet mines, especially in Japan and
Scotland; the disease has also been prevalent among sugar workers m
Queenstand following prolonged rain and in flooded rice ficlds in China
and Senegal.

Shime fever, mud fever, swamp fever, and marsh fever are other latls
for leptosprrosts 1n South East Europe. Spirochaxtes serologrcally
different from L. ieterohamorrhagie have been isolated from some of
these cases—usually from mulder, non-icteric infections.

In Europe leptospirosis occurs chiefly in the late summer and autumn,
1 Japan, September to November are the months of greatest presalence.

Symptoms.~—The general course of the discase js as follows ; After an
1ncubatron period of si1x to 12 or more days, the onset is acute with rigors,
vomuting, headache, and pains i the neck, back, and hmbs, Muscular
tenderness is often acute, especially in the lower hmbs. Pauenrs com-
plam of unsteadiness and mabtity to stand. There is usually rrregular
fever, the temperature varying between 103° and 105° F., and falling by
Iysis often from the fifth to the tenth day (Figs. 35 and 36)  Followtng a
pentod of low pyrexta or of normal or subnormal temperature there 1s
often a secondary rise towards the end of the second week which may
continue as long as a further week before the temperature finally setiles.
Intense lassitude and severe prostration arc common. Jaundice shows
itself about the fourth or fifth day of the 1lness and deepens unul the
ntnth or tenth day, when it fades rapidly.  The conjunctiva are injected
and jaundiced. This conjunctivitis (pink eye) occurs in 2 high percentage
of cases and 1s of considerable diagnostic importance,  The colour of the
skin 18 lemon or orange, rarely greemish. Sometimes st has a peculiar
hue owing to a combination of yellow jaundice and red vasomotor
dilatation of surface capularies Pruritus s care, It ts important to
note that jaundice may be absent. Rashes—crythematous, measly, and
petechial—have been described. The urine is high coloured and nearly
always contatns albumin, sometimes in large amount and with numerous
renal casts; bile is usually present 1n jaundiced cases and there 13 also a
large excess of urobilin; the urmne also frequently contains red blood cells
and may be obviously blood-tinged. Leptospirx may be present i it
but are difficult to demonstrate, The tongue becomes very dry, brown,and
fissured. Labial herpes is common and the bullx may be hxmorrhagic.

‘The pulse is stow in the fater stages and the blood pressure low, There
is generally a leucocytosis of 10-12,000 or more per c.mm, and a differen-
tral count in the acute stage shows an increase of polymorphs. Later 2
Iymphocytosss is found, The fces arc pale and there 1s usually a good
deal of gastro-intestinal disturbance. Constipation js the rule,
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in swamp fever or in human infections with L. camicola.
further types have been recognized—~for example, Lfahrzgw'nm}; {\:‘l:i:
causes seven-day fever, another mild form of Weil’s discase, 'and L
autumnalis which causes a more virulent form clinically closely re’semblmg
classical Weil’s disease.  Other stramns recognized are: L. sgroe, L
ba’lxz_z}:m, L p?nlﬂna, L. qustrahs A, and L. qustralis B, : ’
e mortality 1$ variable, ranging from 4 to 32

outbreaks to as hugh as 43 ;‘)er cfnl.g‘m Jap:nf 32 per cont g

Diagnosis.—The Leptospire are present in the blood durmg the first
few days of the febrile period, but are usually few 1n number, 20d it 5
generally necessary to inoculate a guinea-pig to demonstrate their presence
Direct examination of the blood by dark-ground ilfununation 15 not
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Leptospuosis isterohzmorrnasica  (Afer Ryle )

advised, it has Jed to many false-positve reports through the inexpertenced
bemg musled by artefacts. The guinea-pig should be moculated ntra-
pentoneally or by Tubbing the blood or (after the first week) urne on the
thaved or Lightly scanfied skin of the abdomen, Wuth the urine this
should be done at the patient’s bedside as the Leprospira rapidly disinter
grate 1n urine that 1s allowed to stand even for short periods, especially if
acid.  After the death of the ammal, which usually occurs in 10 to 12
days, they may be seen in large numbers 1 the liver.  After the first week
of the disease the Leptospirx should be searched for in a centrifugatized
specimen of urine.  Inada has found that most eases pass spirochaeies in

the urine after the twentieth day. -

The agglutination test for immune bodies 15 essentially simple but it
requires shilt and experience, therefore 1t 15 usually carried out ia reference
laboratorses. The titre rises duning the first two of three wechs of illness.
Two samples should be sent for examination.

Differential Diagnosis,—Distinguish from infectise hepatitss,

Yellow fever, cerebro-spinal feser, celapung ferer, plague, rat-bite
fever, dengue, malaria, especiatly the so<alled **bilious remittent fever™,
and scveral other acute discases may simulate leptosprosts icterohxmor-
thagica. It should be remembered that in Weil's diseas there it almost
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habtts.  But 1t must be understood, too, that the habits of even the same
spectes may not be the same throughout the whole of jts range. In
Palestine, for example. A. cfaviger haunts houses and 13 2 most important
carrier , whereas i Northern Europe it 15 an outdoor mosquito.

It has been recognzed in recent years that within certam species of
anopheline mosquito there exist varieties, whose individual characterstics
are indistingwishable except in certain mimute respects; yet the varreties
differ markedly in theie habits and capabilities of transnutting malana,

For example * A. maculipenms, an important vector of malaria, exists
and breeds freely in many parts of this country, where indigenous malaria
15 rare, and also 1n Holland, where 1t 1s common, espectally 1n the Northern
districts,

Formerly, 1t wwas difficult to explarn this discrepancy 1 the incidence of
malaria i two countries in both of which there flourished an apparently
potent malaral species of line mosquito. But this
apparent anomaly can now be explained in terms of the different varicties
within the one species of A, maculipennis found 1 the two countries.

In the Northern districts of Holland where malaria is endemic the

. v

by

On the other hand the varrety commonest nowadays 1n England 15 A
maculipenms messee, which, largely on account of tts habits, is a poer
vector of malania.  This variety shuns human habitations, breeds only i
z . [RR T Aops

ranchie,
v . . + till con-
sedered by some authorities not to be a separate species but a yanely of

A, maculipennis
It must be ized that the ical between the abore

vartetes are mnute, and the differentiation is usually made by the
characteristics of their eggs (surface pattern and arr floats)

Medical officers serving 1n the tropics will find it of interest and safue
0 make themselves familar with the local anophefines and their respective
breeding-habets and seasonal variations, and to try to ascertain the degree
of responsibility of each mn spreading malaria,

The Parasite.~The four recognized species of malarial parasite patho-
genic to man are Plasmodum malarie, P, nax, P, Jalciparumt, and P.
ovale. A filth, P, tenve, satd to be common in the North East and Central
India, has not recenned general recogrition. P shavand P ovale produce
a chincally stmilar socalled benign tertian fexer, P, falesparum produces
a malignant of subtertian fever; whilst P malarie produces 3 guartan
fever
The sexual forms (gametocytes) of quartan and benign tertian, /¢, those

adapted for life and development in the mosquito, are sphenical, while
of mal tertian are or sausage-shaped

the g
(Plate 21),
On reaching the mosquito’s stomach the male parasite (micro-
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the number \arying with the species, quartan and ovale, eight to twehe,
benign tertian, fifteen to twenty-srx; mabignant tertian, eight to thirty-two
These clumps of merozoites constitute the mature schizont and cotrespend
to a full ripening of the parasite,  The membrane of the damaged red cell
then gives way and the merozoites are poured into the blood-stream,
Some arc engulfed by phagotytic white cells, others enter fresh red blood
corpuscles and start again the non-sexval cycle. This process of mtra.
corpuscular development, Le. from entry to burst (known as schizogony
in contrast to the sexual cycle within the mosquito known as sporogony),
naturally takes some time, and the time varies with the species of parasite
In quartan infections it takes seventy-two hours, and in the tertsan infee-

uons (including ovale) it takes forty-eight hours
The onigin of the different names 1s now apparent, for stages in the bfe
eycle of the parasite correspond to stages mn the chnical picture of the
malarsal attack. The hot stage with the temperature high 1s when the
parasute is young, and just beginning to grow in the red cell; the fever-free
A e 1 nmmnshian

. . [

on the third day, The same should be, and sometimes 13 true of 3

malignant tertian, but often 1ts pyrevia is quite irregular, being sustained
or while forms are i

These mteresting facts are best realized by a study of the diagrams

shown n Figs. 37, 38, 39.

P R O A )

mental pertoditsty of the infecting parasite or 10 double or triple infectiots
with the same species of parasite. These greatly alter the charactertistic
temperature waves,

| efabas e cams Tanmately

. - [ -

.ot

. -, . “ . .
infected red cells, 3

A huatus hat yet 10 be filfed in our description of the parasite, 1t will

be remembered the aceount began by mentioning sexual forms.(gnm:mv

cytes) in the blood. These are formed from the ordinary parasites of the

son-sexual cycle. Certain of these become what ss called sexually

differentiated. Instead of procesdmg in the usual way to schizogony

they grow within their host cells exther into special spherical {quartan and

. e e fnt
) e eaal
. € are

amant tortian forme  Male and femafe
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up and about.  Then, according to the nature of the infection, one, two
ot three days later the fever fit recurs (Fig. 40).

1t tasts as a rule Srom si< 10 ten honrs, say one hour for the cold stage,
three or four for the hot period, and two to four for that of defervescence,
The spleen enlarges during the febrie parocysm and the unne yaries
according 10 the stage and may contain albumin.
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The above 13 a clasucal form of sntermuttent malarial fever, O the
other hand Al Lindg af ate ael aroofe = e e

- . s
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Up ang aboyg, Thep, accordmg 10 the Hatyre of the mferllon. One, ¢
OF three days later the fever fit Feeyrg (Fip, 40),
It fagry 252 ryj, from S (o gy hours. 53y opa hour for the Coid Stag
three Or foue for the bop Peniod, 5, o
The Spleen Cnlargyg duryp, ebiyfe OX¥sm an, the ¢, M€ vary
the " may ., albu,y,

Malayy Chagy
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bemign tertian malatia, occurring i
D ccurring in about 40 per cent, of cases 1

Subtertian (P. falciparum) infections, more espectall rimary attacks
are more msidious and dangerous than other l;::)crmsycvl; malzm, a;’b‘;
fever in this vanety 15 prolonged and jrregutar and does not uspally e
10 50 high a fevel as 11 benign tertran or quartan malana, A temperatare
over 103° F., especially 1f 1t is prolonged at or abose this level, must be
looked on as serious, ’

The alternation of hot, cold, and sweatmng stages is also relatnely
mfrequent or modified 1n subtertian malaria (Fig, 41) On the other
hand, vomuting and severe headache are common; and severe headache
s esgecally important because 1t may herald a parmecious cerebral
attack (Fig. 41). Further, there are chacal varieties of malarsa known
as bifious and typhoid remuttent, the former associated with jaundice,

Fig. 41
ol ([ 21314151677

Drscane

o MEMEMEMEIMEIMEIM
F° o5 'L' l‘ ,I,E 3

soelt A

H
Subtertian malania showing early ternian fever becogung remuttent,

which are very unlike the ordinary attack. During the [914-18 war
such cases were most common m Fast Africa, but werc seen also
Macedonta and Palestine.

The occusrence of cerebral, choleraic, dysenteric, hamorrhagic, pneu-
monie and syncopal forms must not be forgotten, and as these very fatal
variettes are only too often the result of lack of prompt treatment or are
due to faulty treatment, the importance of early and correet dragnovis
will be mamfest. Moreover, if any case of mataria is neglected ot may
drift mto a state of cachexia, which it 1s frequently as hard to cure as s is
to endure and may lead to a p d i or p

wvalding. 3 .
As regards coma, tt should be noted that it may develop quite suddenly,

possibly 1n a convalescent, espectally perhaps when he passes from a hot
1o a cold chmate. It may be preceded by dehrmm ang convutsions 6¢
come on without warning  Thus it usually resembles either an epilepit
form fit of an attack of heatstroke. The patient cannot be roused 10
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protection exists are called heterologous strains. For instance, the
indigenous adult population of an endemic or hyperendemic focus of
malaria where one strain or homologous strains of, let us say, P. Selowparum
are prevalent may have acquired as a result of repeated infections 1 therr
youth complete immunity to that stramn or strains. If, however, they are
removed to another district where heterologous strains of P, Salesparum
exist, they may suffer from clinical malarial attacks as the result of
infection by these new strains against which they have acquired mo
previous protection, ‘This type of very selectine immunity built up as the
result of repeated infections with one particular stram or closely afled

N .

case of malaria is of a more general and less highly specitic type than
premunition, 1s uncertain and vartable in extent,

Complications.—Of the so-called pernicious forms of subtertian malariz
by far the most important and dangerous is cercbral malania which 15
probably caused by mechamcal blocking of bram capitlaries by vast
numbers of parasite-laden red cells, although this simple explanation of
the condition has recently been questioned.  The possibility of the occur-
reace of blackwater fever must not be forgotten, Dysentery (see p. 98,
1f actually caused by the malarial plasmodium plugging the inwslliﬂil

and other organs 1n certaint cases of malignant mfection, A spectai 10t
of malanal psychosis has been described, but rt 1s doubtful if such evists

as a separate entity.
o P wmn ahr mnddfs the pourse and prewdios the prognosis
‘« 0 . «;phibis,
. Tnant

. - + com-

' - =, or traumatic, of a chronically-
. o~ = Special danger attaches, on this
- = of endemic areas, any one of

. . ping™,
Diagnosis.—If a typical case Is seen at the onset of the Fnid stage, with
a history of possible exposure to malarial infectton, ot indications that
the patient may be suffering from a relapse, then the pinched appearance,
the chattering teeth, the successne shivers, the enl:lrgcd‘spkcn, and the
clevation of temperature will, even without blood examination, mabe 3
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A amman o Af mialien walloah partan Af anv rate i na facilities for

malara, 1 15 unpossible to be sure without a blood exammation, and,
as regards the use of quunne as a therapeutic test, ¢ach case must be
Judged on its meruts, and especially has ong to consider the probable
nature of the mfection {whether berugn of mahgnant} and how long it
will take before the pateent teaches a place where the diegnosis ¢an be
chnched. The prmcipal factors that govern dagnosis are, i order of
importance ‘—

1 Theresultof of oue of more well-taken and well-stamed

thick o thin blood films.

2 History, recent of past, of having been statwned 1n or having passed
through an endem:c area of malana, also a past history of malarta

or of febrile attacks kikely to have been due to mafaria,

A careful phystcal examuation, especialy of the splenic area

Remember that herpes round the hips 15 common in B.T infections

1n Europeans

Consideration of all the symptoms.

Periodicity of the febrile attacks, Quartan pertodictty 1s almost
mvarable and of greas diagnostic value tn quartan malana; tervan
penodicity 15 somewhat Jess constant 1 bemgn tertian malarsa,
especially i prumary attacks, and s usually absent in subtertian
1nfections, especially in the primary attack. Often the firsy sign of
response to malarial therapy 15 that the completely trregular fever
becomes ‘‘regimented”” to testian perzodiaity,

The of blood was well shoun by
the valuable results acheved by advanced rualana centres, Tt must be
remembered that a single negative ¢xamunation does not exclude malara
even when the thick film method 18 employed, as should atways be the
case,

In most localies malarta tends to ocgur in *‘rushes”, dunng whuch
the medical and ursing staff ase worked off their feet, It 13 therefore
necessary for smooth and efficient working that a sansfactory routine be
worked out before the onsct of the malsria season  Ordeslies and nursing
sisters should be instructed i the proper takang of thick and gun blood
smears as the medical officer wdl setdom have time to do this humself,

A close hason must be established wnth the attached laboratory,

bewng made for the rapid by phone
or messenger of all positine cases.  As part of the routine it 1s advisable
to establish a **priority ** lisy, 5o that slides from patients for whom, for

w

[N
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any reason, an urgent diagnosis is required, can be examined and reported
on before the routine evaminations are made, Unless this 1 done
valuable time may be lost in the diagnosis of urgent cases.

Remember also that many shides, perhaps extending over several davs,
may have to be exammed before parasites are found. Ths s especially
the case n primary infections and 1n those who have taken mepacrine or
quinine, either as a th measure or h; tefore
admission to hospital, The inhtbitory effect of mepacrine on the appear
ance of malanal parasttes in the pertpheral blood appears to be con-
siderably fess than that of quimine; indeed there 1 evidence 10 soggest
that a few doses of mepacrine may have a provocative actton, parasites
appeanng for the first time after one or two days® treatment with this
drug (see Figs. 44A, 44B).

Fig, 42
AR AT ARIRNCAY

gé
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Blood cultare positive on 6ch Day

Typhod Fever umulating Malaria,

Four-hourly films are useful, and it should be realized that the best
ume to take films is when the temperature is falling. It must also be
remembered that the mere finding of malarial parasites in the blood of a
febrile patient does not exclude some other causc of that fever, A full
physical examination 1s therefore always necessary, €ven in microscoprcatly-
proved cases.

The vagaries of the disease, the common carly stage of continual fever,
and the fact that double and even tnple infecuons occur, make malaria
difficult 10 dingnose by clmical examination alone.

Differential Diagnosis.—In this connexion it 1s instructive to note that
1 the 1914-18 war cases sent from the Gatlipols Péninsula and definitely
diagnosed as mafaria by blood examunation m Al:xandria were pro-
visionally labelled typhoid or paratyphoid. Influenza and rheumatism
were other guesses, and there figured also that refuge for the destitute—



173

pyrewa of unknowa ongm Al manner of diseases have been and may
be mustaken for malaciz or may accompany that dnease.

How closely typhowd may resemble malara and malara simulate
typhoid 15 shown 1n & couple of charts (Figs 42 and 43) which explam
themehes, and the mulder forms may at the begmming be very hle
paratyphoid, Furiher, maliria may run concurrently with esther of these
mfections

Malnia may simulate alimost any acute or subacate fever and may be
called on this account *>The Great Mo’ amongst dneases.

Matrial coma may hase to be dstiaguwished frotm heatsirohe, cerebral
hamorrhage, urznu, diabetic coma, and aleoholic and opum possoning

§f malana parauites have been found in the blood of @ panent whose
tecaperature shows no sign of yielding to quimne within three or four
days, test the urine for quisine m arder to make cortam that the drug 18

Fig 43,

ot 11213 4t t617 V9 olitelslasissiisiinis
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Matarss snalating Trohout F.ver

being absorbed mto we blood  Proceed as follows ~~Furst test the unng
for albumin  If this 15 absent, add 6 or ¥ draps of Taneet's acud splution
o 2eam of cold, filtered wnne 10 & test tube  This should give a dense
white preapitate soluble on heaung, 1f quruae 5 preszat m ordmaty
amounts.  {f the urine contains atbuaun, add Tanret’s solution and boil.

Teagent consists of  todute of potash, 3 0 g., corvosine sublimate, 10 g,
lacsal acetic acud, 20 ¢ o, distilled water to 60 ¢ om

TrReaveny

Objects of Treatmeot.—Sinton has hid down certam critersa for an
deat drug in the treatment of mataria,  These are,—
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1. It should bring about a rapid cessation of the symptoms complained

of and of any acute condition which is Itkely to endanger hfe.

2. It should cause no harm to the patient; fe, there should be an ample
margin betiveen the therapeutic and toxic doses to allow of indis iduaf
1diosyncrasy,

. It should destroy all parasites in the body, or at least bring about

such a condstion that the natural defences of the body can complete

the destruction, thus preventing recurrence of symptoms with
remnvasion of parasites inta the peripheral blood at a Jater date,

It should rapidly destroy all the sexual forms of the parasite 1 the

pentpheral blood and so prevent the patient becoming a carfier of

the disease.

. 1t should be effective against all the different species (he might hase
added—against the different **strains®’ also) of the malarial parasite.
It should be cheap (not so important in the case of a military popula-
tion, an expensive drug, if efficacious, paying for 1ts cost many tues
over by decreasing hospitalization).

. ! ..

w

>

o @

used. Newer synthetic drugs, including paludrine,* have Interesting
possibilittes, but their scope and usefulness remain to be defined by more
extended trials than they have yet been given. When the loss of the

P

at once, should be the two are
oo

PURPUR Y S

suffertng from various degrees of debiity and anxmia. ‘ney m.‘x me
B el il wae am AP sbate war] are hable

to soplustication of the quunine belore or aller ISsuC 1iUNl Uie Swic,
Quinine bought locally from bazaar shops or clsewhere should always be
Suspect on Vs wwerart., A wimple st for the estmatiaq of the quirice
content of stock mixtures has been devesed. 5
Then, agaun, the patient may be unable to absorb the drug in sufficrent
quantity, a defect sometimes put right by Z\.Shnrp purge. But)f theress
any reason, such as the absence of reaction to treatment, to suggest
d about
v Since this edilion went 10 press ymportant tyudence has come han
the use and action of pajudnne A summanzed account appears on 1)
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defrrent absorplion, the tnne should inmvacubly be tested for Quuune
(0. 179). Qumnine may appear in the utine within (en minutes of bewng
swallowed, practicaily always within two hours, but does not contiaue
longer than forty-¢ight hours after cessation of treatment,

Quudne~Quinine is one of several atkaloids, aff with some anti-
malarial acton, extracted from the bark of a shrub, cinchona. It s a
quisoline dervatne of complex molecutar structure and may be admuns-
tered as the base, guinine, or, more frequently, as ane at ather of is salts,
those most frequenty employed bemng the sulphate, bisulphate, hydro-
<hlonde, bihydrochloride, and, for chihdsen on account of the zbsence of
the bitter taste commoen ¢o the ather saits, enquimne (quinwe and ethy}
carbonate),

Action of Quimne.~The raalarial parasite may be subjected to selective
therapeutic attach at vamous stages of us hfecycle.  There 1s one phase,
the sporozotte (the sporozoite 1t the parasite a is earfiest and pre-
wfevine stage, as uyected by the mosquited, which has not yet yrelded to
antemalanal therapy,

Drugs which attack the parasite at this stage ace known as cavsat
prophylactics or sporozonitides, No tese causal prophylactic, effectne
i therapeutic doses, has yet been discovered.*

The schuoat stage, the chimeal evidence of which 15 the acute malarial
sttack, yrelds to many anti-malanal remedies, of which quimne ts probably
stdl the most effecine,  Therefore, quuune s sad to be an effective
schizoaticide

Quiune has defimte action on the gametocvie stage of Plasmpdumt
shay and P. maferie, causing befugn tertan and guarten malana res-
pretnely, but « has lutle of any action on the crescents of £ flewgarum
{eubtestian matana),  Therefore st 15 not @ universal gametocude; i other
words, sts stenfrzing power as regards the carrier state cannos be rehed
on,

Relapse Rete~Esactly what st 1s that detcrmmnes selapses tn malara,
what happens to the parasites between the relapses, and why some forms
of malana (bensgn testaan and quartan) are foflowed by a highes relapse
rate than athers (subtestian), i$ ot hnown  Quinine and its salts un-
doubtediy influcnce the relapse rate of att forms of mafara to some stight
extent, but a relapse rate in the neighbourhood of 30-60 per cent. is to
be expected of no drog other thas quinme 1s used, ‘This high relapse rate
only follows benign terbian and quartan infrcuons. Relapses are Jess
common following subtertian malarz no matter what satemalinal
remedy 15 used.

Adumstration.~Quinsne salts may be goven by the follow ing routes -

1 ord e

2. Intramusculas -

3. Intravenous.

Tach soute has ity oun clearty-defined me
admunistration, R

Certam other methods of adntinis
¢4, are sehdom used and wilt not v

it sec nove on paudrine (o o
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Gral Admmsieation, ~Quimps is best given as @ miviure, U
bertg the cheapest, most switable, and most sanerally used sa‘h};;rs ;;g;!;'a;:
use, It Is a mustake ta recommend one of the more sofuble salts such as
the bisulphat or the bikydrocklarde an the plea that it ss, on account of
;:s greater solutiity, more easily absorbed, since all salts of quimtne,
owever grses, are reduced 1o the base in the du ;
nto the blood stream, fuodemm beforcabsorpon
Suitable muxtures for routine admintstration are —

Quinine sulphate o . . oEn 10
Diute sulphuticacd .. . ang 9
Water - . toloz
loztds.
or
Qunine sulphate N “ - .. g0
Curnie aad . . . . o0
Mag sulph . . . .- £r. 30-60
Water ., . N o talon
loz.tds
The wdidual dose should seldom exceed gr. 10 and the daily dosage

gr 30,
Quinme should always be given, where practicable, as a muxture it
preference to fablets or powder. 1t 15 found only too often that tablets,
especually of the sulphate, are passed nnchapged i the fxces.

J1, for any reason, tabiets must be ginen, one of the more sotuble salts
such as the hyd 1de or hate is in uncoated foran

Whereas, formerly, 1t was the practice to give prolonged courses of
quinine extending over several weeks or even months, with the mistaken
dea that refapses tught thus bs prevented, or at least theit tacidence
materially decreased, 1t 1s now realized that such prolonged courses
influence the refapse rate but hitle.

The modern practice 15 to admnister quinine in adequate dosage (1o
Y F s meas wf nmita whace wanily for 2 tota) of

- . ourse of

a addition to the above, especially when bodies UL o wi€ unders
\uning active operations m highty malinous distncts, the imtiai course 15
fotlawed by a mawttenance dose of mepacrine 0 1 g, danly, which 15 taken
regulary by all troops in the malanious area and for one month after
they feane W,

Quinime, admumstered by the mouth, is sapidly sbsorbed in the vast
majonty of cases, and this 15 undoubtedly the best youtine method of
adrmarsteacon and should s ariadly be used i@ the abseace of the special
mdatiens noted below for of ypiravenous admi

Intramuscular  Inecnion —The  bihydrochloride of quinine (Rogefs
recommends the bihy drobromide) is the salt usually used on dceount of
ns sohubniny (111w wates).

£ e ceaman Gamanied decn
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part of the bustock that can be seen when the patient 18 sitting 1s free from
this danger  this does not mean 10 say, of course, that the patient should
sit up to recerve fus inecton; he 1s usually too i for this to be sale ot,
indeed, possible.

The chwef’ X may be tabulated
thys —

Quimine cannet, for any reason, be swatiowed

Retennion of quinine swallowed 58 doubtful owmg to nausea ot
vomiung,

~

-

Faling a satistactory response 1o treatment, quimne cannot be
demonstrated m the urine and its absorption 15 doubtful

A heavy blood infection, especially mmportant n subtertsan mfec-
Roms, 1 & TOTE 1han & parastes pot tun field of a biood shde; even
n the absence of a severe chinical attack of malacia,

S in aif severe, especially peremcious, malanial attacks

tn additron 10 the above well-recopnized indications it may be advisable,
1 somc areas where subtectian infections aze knows to be unduly sesere,
to gne aff cases infected with P faliparnem, even of chmically anld and
not showmng a hsavy blood infection, a few prelminary intramuscuofar
1nyections befare proceedmg with the routne oral admmustration

There arc certan drawbacks to intramuscular injection.  These may
e briefty summarszed —

L tisaptio bepawnfel  This is not usually the easeaf propecly casrned
out, rigid asepsis maintamned, and the seiatic aerve area avorded.

2 It may leave mdurations lasung for years

3. Some necrosis of Ussue tavanably follons intramusculac fnyections
of quinine. Oectasionally, especinlly mn the case of debilitited
wdwiduals or if the fechasque has been faulty, an abscess forms
winch my lead to extensive stoughing, profonged mvalidism, and
even endanges hie

4 Tetanys, due either to awtogenous infechion of to the mtroduction
of spores 2t the ume of wjection, 1s @ rave sequel

In spite of the abore somewhat formidable array of objections, mtra-
fauscelar impectons are regularly pnes without ifleffect, and one should
never hesttate 1o use this method f faced with agy of the mdications
menhioned abose,

On the other hand, mtramusculas qumme should never be used merely
as an alternative to oral quine, nor should 1§ be continued 4 day after
the spectal indications mentiored above have been brought undér control,
when the course may b completed by the oral toute

Invravenous Infectiva, ~Quining 15 grea by the intravenous route when,
far any reason, a very raped concenteation of the drug i the blood streany
is considered advisable, of if the patient’s condition 1s considéred to be
50 bad that admistration by other rates 15 unhhely to be followed by
absorption,

R s indicated n some of the more urgent pernscious atacks, especiatly

-
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algid and cerebral malarsa, both of which
, constitule
emergencies. e grave medical
sa;\éﬂr‘;}; f_g:u:g:rl;l::; the u,ldxcations l'ord m}m\enous quinine are the
muscular route, and al i
prefetence. lways give the former in

They clum the following advantages :—

L Absence of pain.

2. Absence of necrosis of ussue and sts sequels, gluteal abscess and
Prolonged imvalidism.

3. Rapid action.

4. Absence of tetanus as a sequel,

The fallowing drawhbacks to intravenous injection may be noted :—

1. Intravenous quinne depresses the circulation and may further lower
the blood pressure in an already seserely shocked patrent.

2, Fatalittes occastonally directly follow 1ts use,

3. The rapidity of its actron may n aitself constitute @ danger, a large
number of parasttes suddenly being destroyed and the toue products
af their disuntegration thrown into the general creculation (2 varety
of Herxhermer reaction),

Quuning brhydrochloride is the salt usually chosen for intravenous injec-
tion, 8-10 grans are dissolved 1n 200 c.cmt. of warm stertle saline solutron
and mfused into the vein at the bend of the arm; or the stme dosc may be
dissolved m 20 ¢.om. and injected very slowly from a syninge, Incoltapsed
cases an mtramuscular injection of 10-15 murums of adrenaline hydro-
chlonide 1/1000 may be given before the intravenous quinine.  Adrenaline
or prtuntary extract should be ready at hand for emergencies. The intra-
venous inyzctron should be repeated if the patient is still unconscious after
6 hours, but oral quinme should be instituted directly the special indica-
. )

tions us or quinine have ceased to
operate,
Other Quinine [ jons—A number of fetary

many of them containng 2 quite insufficient quantity of quinine, are on
the market. Among these may be mentioned the following :—

Es fo—An Italun quini c each tabkt
contans gr. 1/3 quuune brsulphate, gr. 1/100 arsenjous 2cid, and
£, 2/Swonciteate.  The adult dose ts 6 tablets (containimg gr. 2 quinine)
daly, Probably on account of its arsenic and iron content esanophele
has prosed useful i the treatment of chronic felapsing malaia.

Bacell's mxture.~~Contains rather more quinine sulphate which 15
combined with iron and arsemic.  The dose 15 30 e.cm. t.ds. Both
the above are popular continental remedres.

Quing-stovarsol and quimne troposan (Ifoposan is an isomer of
stovarsol), constitute a convenient method of grving quinine mn assocra-
tion with arsemic,

Stovarsol has a definite therapeutic action on P, viax infections, but
has hittle effect on infections due to P. falciparwm or P, malarie. 1t has
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therefore to be combined with quinine as a general therapeutic agent
n malania,

The dose of quiuo-stavarsol s ge. 4 (U tablet) 4 umes a day. The
daly dosage contains gr. 8 of quinine,

Tebetren 1s a proprietary drug contammg hydroguimee (closely athed
to quinine), acriflavine (an acridine dertvative with no speaific action
on the malarial p.msue) and bile sajts which are supposed to act as a
detoxreating agent,

The active prmuplc of this Bnush preparation 1s hydroquinine, and
is and closely with those
of quining

Malarean has a similar action to tebetren, but contains bydro-
qumdine ra place of hydroquimne,

Cunchana febrifuge 15 an tmpure muxture of all the alkalods present
i cinchona, It 15 considerably cheaper than the qunsne salts and 1s,
on that account, suitable for village use It ts very msoluble and 15
best goven as a powder, the dose bewrg the same as for quinine, The
drawback of the preparation 1s that its alkaloidal and quinine contents
are not standardized and, whilst some samples are potent, others are
almost mert,

Totaguna, a refined of the above by the
Mataria Commission of the League of Nauons, 15 standardized to
contain not less than 70 per cent, total alkalo:ds of which 1:5th must
be quirure,

Tove Effects of Quimne~—~The admmustration of quinine 1s attended
tth ittle risk and close medical supervision is seldom necessary

Certan characteristic side-effects are, however, observed when the
ntentration of quinme 1n the blood reaches a certain point  These
¢ grouped under the term, cnchomsm, and consist of deafness and
uzztng Or ringing 1n the ears, shight giddiness, and tremors, the first
0, especially, oocur 1n a considerable proporion of those taking quinine
' therapeutic doses, are of little smportance, and subside rapidly when
1¢ drug 1s discontinued.

Very rarely, definute tdwosyncrasy to the drug 1s met with, and some few
dividuals develop an alarmung trasm of symptoms of an allergc type after
ven small doses {gr. 1 or ess) of quinne  These touc symptoms vary
0 case to case, but melude urticaria with marked itching, sk harm-
erhages, dyspneea, eedema of the eyelids and elsewhere, and dangerous or
ven fatal collapse.

In the past such individuals have exther been debarred from bving in a
natatious district or have lived there at their perit  Vanous substitutes
ere used, notably quundine, an somer of quininc, but unfortunately this
fug is not free from sk, Luckily, nowadays, we possess in mepacrine
n effective and harmiess substrtute

Apart from the above, excessive dosage (as much as g7 150 datly has
een given n the past by some misguided enthusiasts) may iead to pet-
nanent blindness due to quinne amblyopra, and (o permanent internal
r deafress,
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Quinine Resistance.—Some authorities have suggested that certain
strams of ma[ar:zl parasite may become *‘quimne resistant™ after pro-
longed medicatton, as the trypanosome has been shown to become reststant
to certarn arsenical preparations,

There 1s a lack of contralled evidence to support this hypothesis, and it
may be nssumcq asa \\orlrnng rule that if an attack of malaria fuils to

cause than malaeia for the prol of the feves and sy must
be sought,

5. ~Two synthetic antt-malanial remedies,

Synthetic Anti-malarial Dru
. . N Y

Mo g LI I B .
and the same ltmitations as quinine and ¢an be used as an alternative to
the latter,

Pamaqun, on the other hand, differs from both qunine and mepacrine
in these two respects, and can never be used as a substitute for them,
rather 1s 1t complementary 1n its action to these two drugs.

Stlphonande drugs have some action against malaria parasites, espec-
ally £, falciparunt.  They are much less effective than quinine or mepa-
crine, therr future status as anti-malariats will depend on whether more
effective compounds can be discovered.

Paludrmne~See note on p 353,

Paludex 1s a proprictary oxyquinoline preparation of Belgian manu-
facture, J. C. Niven carried out exhaustine trials on subtertizn malaria
with this drug and concluded that it was an ineflicent remedy.

Penicillin 1s zor an anti-mafarial drug.

Mepacrine.—This drug belongs to the acndme series. It was first
synthesized by German chemusts and marketed by Messrs Bayer under
the name of Arebrn, The drug and drugs closely allied to it have smee
been manufactured i a number of countries. Mepacrine is the Brifsh
equivalent of atebrin, 1n the US.A the terms atabrine or quinacrine are
employed  Quinacrine, Acriquine, Haffhune and Crinodora are he
names used tn other countries for similar preparations,

Mepacrine s asailable in three forms . —

(a) Mepacrine b hioride (atebrim hy i of Bayer), a yellow

powder spaningly soluble 1n water. It 1s gencrally marketed as 2
tablet containing 0 1 g. of the drug.

(#) Mepacrime h Iy (Atebrin of Bayer) 15 a
soluble preparation for imyection. It also 1s a yellow powder and
is put up m 0375 g, methane-

sulphonate which amount 1s equivalent to 0 3 g. mepacrine hydro-
chloride, It 15 sustable for mtramuscular injection.

AMepacrine dihydrochluride, a soluble American preparation, 1s now
also available for patenteral use.  For this purpose it 1s put up
specially-marked ampoules,

A
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Action of Mepacrine.—Mepacrine has an active schizonticidal action on
all varicties of the malanal parasite and 1s therefore useful in the treatment
of the acute malarial attack (see Fig. 44 A-E).

1t has a poor gamefocidal action, espeeially on the crescents of sub-
tertan mataria. It has abo Nttle effect 1n reducing the refapse rate,
especialfy of betugn tertian mafaria, but it 1s better than quimne afone
it 15 the best drug so far found both for suppression and treatment of
P, faloiparum malaria.  The selective action of mepacrine and qustine on
the malarsal parasite will thus be seen to be almost 1dentical, espectally
i berugn tertian mfections,

Mepacrine has certam adsantages over quinine, namely —

1. 1t 15 not unpleasant to take and has ot the butter taste of quinine
(2n importaat consideration with sotdsers)

2. §1 13 effective n tablet form which renders its admmistration easy.

3. Only a small munoruty of patients suffer from such minor side-effects
as gastro-intestinal wrrtation, shght headache, depression, ete,  These
are less pronounced than the tinmitus, deafness, nausea, etc, often
assocrated with quinine.

4. Those with an 1diosyncrasy to quinine can take mepacrine with

impynity. Mepacrine appears to provoke no simlar condition

5 The onset or threatened onset of blackwater fever 15 no contra-

mdication to mepactine treatment,

6. Mepacrine 15 excreted from the body more slowly than quinine, 1t

therefore retains its therapeutic action for a longer time after cessation
of treatment  Thus 15 of special application 1 matana suppression

Mepacrine has certam disadvantages, Wiz ‘—

1. Mepacrine, given by mouth, appears to exert sts action on the
enutial pyrexia of the matarraf attack more sfowly than quinine  For
this reason some authonitics advise a prelimmary two days” course of
a quinine mixture before commencing the routing mepacrine course
(see Fig 440)

There 15 evidence that 1f mepacring 1s gnen 1 refatinely large
doses (fo, 02 g six-hourly for the first 48 hours, followed by a
maintenance dosage of 0 3 g daily for seven to ten days) cases thus
treated respond as rapudly as those on qumine  This (of even
heavier dosage) ensures that an effective bloog concentration of the
drug 15 attaned early in the treatment of the discase

2. Some individuals, during or shortly after a course of mepacrine,

develop a yellow discoloration of the skin, due to the excretion of
the dyc into the dernms and nor due to Jaundice  An important
pomt of distingtion 15 that whereas 1 jaundsce the sclerotics are
4lmo‘l imariably tnged ycllow at an early stage—before the shin
s e to the skin 15 wsually
nmed a definite yellow bdore lhc comunctivae, which, 1f staned at
all, are only very shightly discoloured by the drug. The skin dis-
coloration may persist for many wechs (up to sixty-mine days),
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3. A rare cmrzphcmion. usually occurring at the end of a course of
mepacting, is a tansitory psychosis of the acute confusional {tovic)
type, which raprdly disappears after cessation of treatment,

Methods of Admmisiration and Dosage.~Mepacripe hydrochlonde may

be given by mouth in tablet form, two 0+f g. tablets four times a day for
two days, thereafter one 0 1 g, tablet three times datly for 31 to eight
days, This is 2 suable dosage for the treatment of an adult maic
sufferng from any form of uncomplicated malara. For women and
chuldren the dose should be reduced.

e n s bemm s tabanen a

the muscles of the buttock.
One 1o three imections at ntervals of twenty-four hours are usually
sutticrent, the full course bemg completed by the oral roate,
Alternatively, mepacrine dihydrochloride, a standard American pre-
paratton for parenteral use may be used, the dose 1s 02 or 04 g intra-
muscularly in 10 c.em, or 20 c.om. of sterile distilled water, ¥ recessary
up to two doses may be given daily for several days.  As a rule, one of
two injections suffice; the rest is given by moyl}L

Cam oy th

muscular mgection 1s extremely rapud: mtravencus inection 18 contra-
imdhcated.

The indications for mtramuscular mepacrine are the same as for intra-
muscular quunine {se¢ Frg. 44D).

Jt 15 an open quesuon whether Jptramuscnlar mepactine can replace
1atravenous quinne 1 the urgent treatment of cerebral and algrd malana.
Until more data are available 1t 15 probably safer to use intravenous
quinste, erther alone or in i with it lar mepaceine, for
these grave medical emergencies

1o wt afese e nthacired B the same
o [ Bayer

rentary

to that of quiate and mepacrie; 1t can, theretore never repine these

drugs, but may be employed, usefully, to supplkment their action,
- ©n e cbiaaatonda and, has LG
. - o be used
(N % fihes
a marked gametocidaf action, especially on the crescemts vt subtertian
malarsa,  These break up and disappear afier a very few doses 9! the
drug, whereas thew numbers are Iitle if at all affected by quinine cf
mepacrine
Most important of all from the therapeutic standpoint, pamaguin hasy
mashed efect on the relapse cate, espectally of benugn tertian malara.
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1t 15 switable only for oral admunistratton

The chief toxic manifestations are —
1 Epigastric pain of a dull aching character and of obscure causation,

2 Cyanosis, unaccompanied by dyspncea or carduac distress, due to

methzmoglobinzmia

The above symptoms, atone or in combination, occur n a smalt pro-
portion of susceptsble individuals even when on mimimal dosage: they
ustally disappear after wathholding the drug for a few days and do not,
tn most cases, recur 1f the pamaquin 1s now readmmistered These
symptoms occur, most cornmonly on the sixth to nnth day of admurustra-
tron; coloured races are most suscepnb!e.

Other much rarer tovc
blackwater fever, hemolytic jaundice, nnd acule yellow atrophy, leading
I rare instances to death

Indications for Treatmens —Pamaquin shouk! be given nof during the
acute attack of malaria, but at the termination of a short course of qunine
or mepacrine, when the fever has been brought under control and gameto-
cyles are to be expected in the peripheral blood. Dosage 1| pamaquin
tablet, each 0 01 g, thrice daily for three to five days or up 1 ten days 10
special anti-relapse courses,

Pamaquin given along with quinine (quinine grams 10 and pamaquin
001 gramme thrice daily} i a ten-day course has a marked effect on the
subsequent relapse rate of bemign tertian mataria  In very chromic and
non-responding cases the abosve course may be extended to 21 days (see
Recommended Malarial Courses below).

It 15 of hrstoric interest that this quinine-pamaquin course was used at
the Malaria Treatment Centre, Kasauh, N India, as carly as 1928, when
1t was found to be of the greatest use tn cutting down the relapse rate of
BT, matarra

RECOMMENDED MAUARIAL COURSES
A Standard Quimne-M:pacrine-Pamagian (QMP) Course, suttable for
routine treatment of prtmary attacks and of firss and second relapses of
all varieties of malara, This course was 1n general use in several theatres
—ncluding the Middle East—during the first three years of the 193945
war, but it has now been largely superseded by course B —
(1) Quinwne, grams 10, given as a muxture threce dardy for two or three
days or until the temperature has dropped to normal,
(2) Mepacrine, 0 1 gramme thrice daity for five 10 seven days,
(3) Two days® rest pertod without drugs, (This rest period can be
omitted )
{4) Pamaquin, 0 01 gramme thricc daily for three 1o fise days,
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B. Mepacrine (M) Course.—An impravement on A.

Days I and 2, Mepacrine, 0 6to 0 8 g as a total darly dose; to be gnen
1 three or four divided doses.

Days 3-5, Mepacrine, 0 1 g thrice daily.

This dosage shoutd be reduced for Indian troops, for women, and, of
course, for children

C. Quimine-Pamaguin (QP) Course.~Suitable for cases which have
relapsed more than twice after exposure to reinfecton has ceased.

g"r:‘;;ﬁ;fg’gj L‘gammc thrice darly for 10 to 14 days.

(Indian and other troops of ight weight should receive pamaquin 0 01 g.
twice 1nstead of thrice daily))

D Prolonged QP Course—An extension of course C, suttable [or
chronic cases which have relapsed many times after exposure to reinfection
has ceased

Quinine, gr. 10 :
Pamaguan, 001 g thrice daily for seven days
Quimne, gr. 10 fi
Pamagu, 001 g, twice daily for fourteen days.
Avam e ~—01g
. elapsing

\oniped on page 191)

Explanation of Figs 44 A-F m pages 192-197.

During the malaraa “‘rush’’ season there may be httle time or oppor-
tumty for the preparation or keeping up to date of elaborate case records
of wndividual cases of malaria. Much valuable information may thus be
lost,

In these circumstances many tmportant details, both clmcal and
pathological, may be incorporated 1n the indwidual temperature charts,
which are collected when the case leaves hospital and stored for future

- 4V FaLe ~idec o cancan when recards have

be

(@) Result of daily examunation of blood films {thick). (symuols
used .—M.P.=malarial parasttes in peripheral blood; G=gameto-
cytes, C=crescents,)

(&) Conditson of spleent day by day. (Symbols used *—T.=tender but
not palpable spleen; B P,=barely palpable spleen, P,=palpable
spleen; P.1=one-finger spleen, P.2=two-finger splken, etc.)

f Ay sovstaading symmpiaTe wivk alede af oviser s—ife Rz S
malarial dysentery, etc.

(d) Any specific treatment employed and method of administration if

a0 1+ 1o TAT o ateavanaits). l:;
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Lrplanation of Figs 43 A~F in pages 193197 (connnued)
1f stapdardized 2nd routme treatments are used they may be
indicated at the top of the chart  In these examples *—
A=Standard course of atebrm {mepacrmne).
A+P=Atebrin followed by p.
1 standard dosage.
P,=Atebrin and plismoquine gnen fogether in combined
dosage,  (Thes 15 ot now advised )
Q=Quuune; T=Tebetren, etc, etc,

Concise and systematized records such as these, especraily of wied i
conjunction with the Malaria Register (which records such details as the
date of onset; when and where infecied, date and number of previons
attacks, ete, etc), will prove af great value when consolidated records
hasve to be whtten up

MNote—~Mepacune and pamaquin should wever be gnven together, ve
caucurrently, erther in one pal (2 combnned pull s marketed called Atape)
or in separate doses  They should always be given rousceunely, mepa-
crine first, preferably followed by two days” rest, then pamagquin

The tovic effects of both drugs appear to be eahaaced by thewr admims-
tration together {see Fig 44F)

Thus obection does not operate in the case of combined quinine and
pamagun,

If any evidence of pamaquin ntolerance appears such as epugastric
pau, cyanosis (metheglobinzmia), or other untoward signs of symptons,
pamaguin therapy should be discontinued at once and auly the qumne
course completed.  The treatment of pamagmin hamogiotnuria 15 the
same as that of blackwater feter,

(Connmued from page 190)

General Treatment,—The diet shoutd be flud untd the paroxysnt has
subsided,  Plenty of flurd shoutd be gven to combar dehydration due fo
excessive sweabing 1T dehydration 1s gxireme a rectal or mmravenous
sahine may be pecessary and should not be delayed untrl it 1s too ate,

If there 1s hyperpyrewa, re. a temperature of 105 F or over, the
patient must be tepid-sponged and, f necessacy, douched or bathed as
for beatstroke (see p, 131)

in severe cases with marked jaundece, as tn the form of malarn known
as bilious remuttent fever, plenty of sugar shoukl be gnen m the form of
sweetened drinks, Or as glucose by the bowe! or by intravenous iytion
1 3 5-10 par cent solutwon, Vomutng, which may bc severe and ob~
stiate, may tac alt our th resources  Ad
20 muruens of @ 1,000 salution s ball 40 ource af water, gnen hourly
untif the vomiung stops. 15 often an effecine remedy  Sips of iced cham-
Pagne may act ke a charm, espectatly in nervous women  The essentiat
remedy is usually 10 freat the malarta wath appropriate and adequate
Pparenteral therapy.







"”‘annemu, tde
may,

N2 18 con,

ot 4y

s but e

193



194

Fig. #C

aew FTRA
Srd Mo ot I

1on

P erined 0 "

e 3

LEVHOD

o gy 513

IVOINITO




Fig. 44D.
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Fig. 4E.
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Fig. 44F.
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had to avoid. Another point is that manpower was consersed and loves
saved by spectacular reduction, not only of malaria rates, but of all

Blackwater fever became a rare disease m
West Africa—an almost meredible victory to those who were best informed
about this part of the world.

It must be that the of treatment
does not wmply that other methads for the prevention of malaria may be
refaxed, on the contrary the fact that suppressive treatment has been
found necessary 15 10 be taken as a remunder that the area is highly
malanous and that all other precautions must be carried out and ant-
malana disciphne tightened up to the greatest posstble degree,

GENERAL PRINCIPLES GOVERNING THE USE OF CURATIVE AND
SUPPRESSIVE DRUGS AMONG SOLDIERS
During the 193945 war we I2arned a Jot that was new, but many are
still uncertain how our knowledge can best be apphied to the therapeutic
control of malarfa under the varying conditions of war service,
R A A A S S

A mnnteo srey

.o ¢

be . .
me . .o -
defined and the principles of curative and suppressive treatment sum-
marnized,

D G Prophylaxis is the of th of

4
snfection by the mosquito because of the action of drugs on the
gametocytes or their precursors in the human body.

(2) True Cansal Prophylaxis 1s the prevention of the acquisition of
mifection by the human host through the action of drugs upon the
sporozoites injected by the mosquito, or upon any sntermediate
stage of the parasite between the sporozoites and the asexual biood
forms.*

{3) Suppressive Treatment is the prevéntion of the development of the
chimeal mantfestauons of sub-patent nfection by means of the
continued action of drugs on the asesval blood forms,

{4) Cure.—The ferm ‘‘cure’ 1s used 1n a very loose sense by many
writers on malarial therapy. It must always be clearly indicated
whether the term is intended to mean radical cure (a complete
eradication of infection), or merely a chnical cure (abohtion,
perhaps only temporary, of those chimcal manifestations present
when treatment began).

€5} Radical Cure ss the permanent ehmunation of infection by the
- <62 4l Carmnn of tha maracite camble of contmuing

«y, of the
L r milary

'
- neiples of
.. . rugs must
—_

# See note on paludnne on p 353
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(B) Attacks. Treat attacks to produce a rapd chinieal cure
(QQurse B 1s best) and follow this treatment by suppression
without any interval (maintenance of treatment),

C. Indmdual:r exposed 1o constant and frequent infections, reinfections,
and superinfections.
(3) Immune or **salted"® populations.

{a) Suppression. 1f much malarial sickness occurs, start mepa-
crine suppression in moderate dosage; this can often be
stopped after a few months.

(b) Attacks. Treat attacks to produce a rapid climcal cure—not
radical cure,

© pr ion, Gi therapy with three or
four doses of 0 01 g. of pamaguin or light suppressn ¢ treat-
ment 15 SOmetmes necessary to present spread of infection to
adjacent non-immune troops.

(2) Non-immune or semi-immune 1roops,

(a) Suppression. C« i shoutd be
gwven in full doses even if there 15 2 break in the malana
transmission season (sce B.2).

(b) Artacks. Give short intensive treatment to produce a rapd
clinical cure (Course B is best), and follow this immediately
by continuation of full doses of suppressive mepacrine

Effects of mepacri fon.—The fc ummary (after Sinton)

gives a useful outline of the results to be expected from mepacrine sup-
pression, 1t will be particularly useful for medical officers who may have
to explain to combatant officers what influence suppressed or Latent
malaria will exert on mulitary problems. They will be justified in taking
the line that there 1s conclusive evidence that :—

(1) With proper enf of mepacrine treatment 2
force can maintam stself for many months m the field with 2
relatvely low malanal incidence; this 1s possible under condaons
where, without mepacrme suppresston, the disease would put the
force out of action within a few wecks,

s Fe maeans s eeamasacas fae fane weths

(3) The great military value of the immediate effects of suppresshve
treatment should not be ized, but 1t must beted
that these Jater attacks may have very sertous repercusstons upe?
the manpower Situation. At present no therapeutic measur¢ ¥
known that will prevent the hability to these late outbreaks, and
officers must be warned to expect them.  They arc especially prob-
able when troops who have been exposed to infection are cafled
upon to operate at the season when such late attacks are ikely 1
reveal themselves, In one such formation—of whom it W3t
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Blow flies; species of Sarcophaga; some Anthomytde, especially Fomnu
carcalaris, have been found, among others, and onc of the Aschiza,
Apiocheta xanthina, may not only pupate in the intestine, but the adults
may even hatch out in ths site.

Most of the latve causing dermal myiasts do not pierce the shin, but
invade wounds, or sores, howeser small. Some attach the mouth, nose,
eyes, ears, or genital onfices, and unless the nature of the trouble 1s
recogmzed and vigorous treatment apphed, there may be great destructton
of tissues and even death. Consequently all septic wounds or sores
should be effectinely protected against flies, particularly n the case of
children and helpless people, and those with offensive discharges from the
nose or ears should heep the onfice plugged with an antiseptic dressing

Diagnosis.—The diagnosss of myiasts 1s established by discovery of the
larve concerned.  As there 15 stull much to be learned about myuasis, no
effort should be spared to 1dentify the spectes of fly responsible for the
lesions. Kailla few of the mature lxrvze by dropping them into ** bubbling™
water (1 . 80° C,, just short of boiling water) and preserye them in 80 per
cent, spinit.  The remainder of the latve should be allowed to complete
therr devetopment, as this will facilitate 1dentification. The lanz of
specific myiasis-productng flies, like C. bezztana, will not develop 1n dead
flesh, but should be placed in a wound on the body of a living 2mmal
The larvee of semt-specific myiasis producers will develop 1n meat, but
this must be carefully protected from contamination by the cggs or hinz
of other flies. Flies may show most uncanny ingenuity in providing for
thewr offspring by dropping eggs, or larva, through tiny opemings, of
depositing them tn the neighbourhood of small apertures through which
access may be had to meat, etc, Patton has found that the only certain
method of excluding contaminating lacvz is to make a secure parcet of
the required meat 1n several sheets of paper. If this bxcomes damp,
further shests are employed, otherwise foreign larve may pierce the
softened-paper. The larvee will pupate in the folds of the paper and the
pupz should then be removed and two or three placed 1n each of a
number of tubes. When the adults emerge they should be hept for 2
day or two 10 allow them to harden, and then killed and pianed. For
the 1dentification of the various stages of flies concerned 11 myiasis
Indsa, Patton’s invaluable papers on *‘Indian Calliphorinz™, 10 the
Indian Journal of Medical Rescarch, 1920-22, should be consulted, and the
diagnosis confirmed by an expert,

Treatment,—Remove the larve by douching with chloroform ““‘l'-
Local applcation of hiquid paraffin matenally assists extraction. In
rhinal myfasis it Ty be necessary to open the frontal or other smustdi "}
order to trngate efficiently,  After removal of the larvi, treat the residud
weflsmnmedaas o ordvnary ek

CORDYLOBIA ANTHROPOPHAGA (Plate 8)
The form of dermal myiasis due to Cord) loba anthropophasa, orl :;g
alled species, 1s of sufficient importance from a military su:d;;gllr;_m
require a separate note.  In parts of the African campaigns of the
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fundamental rimportance and as true today as when they were ﬁrs; uttered.

Under peace conditions 1t is seldom difficult to provide a satsfactory

and balanced dtetary in with a well-designed rat e, h
war, especially in “*total” war, almost unsurmountable difficulties mav
arise,
An additional problem 1n war is that many of the intake, especalh
matwve recruits, are of poor nutritional standard.  Sometimes men are of
necessity enhsted from a community where grim poverty or famire
condittons have prevailed  Unless the army ration contains a good deal
more than the bare minimum of essential nutrients, many of these it
nourished recruits will show evidence of mashed or overt deficiency
disease as soon as they are called on to undertake the strenuous and
fatiguing duties inseparable from a soldiers® Iife in war.

Transport difficulties to distant theatres of war or to localities 1
supplied with rail ot road facilities may prevent certain bulky and pensh-
able but essenttal items of diet from reaching the forward troops; mfericr

f even these are labk t take their place,  Unusus!
stress, exposure, or disease may further complicate the 1ssue.

Medical bthty.—A heavy ibility thus desolves on thoe
who have to draw up the ration scales, those who have to provide the
food, those who have to transport it where needed, and those whosé duty
it 1s to advise commanders on nutritional problems. Practically af
medical officers must expect this responsibulity sooner or later.

Nutritton no longer has for its primary aim merely to presvent deficieny
dtseases, which should be little more than a curtosity now that we know
thetr causation and have effective synthetic products at hand to present
their development, instead, nutrition aims at maintaming the ighest
potential level of fitness under normal condutions and at preventing an¥
serious deterioration of fitness when conditions are adverse. In factits
our constant a1m to make and keep the soldier **fighting-fit”* tstead of
merely **fit-to-fight'’. Between these two physical and mental sties
there may be all the difference in the world—the dafference, 1t has been
said, between being **fit-to-hill**, and being **fit-to-be-killed ™

In order to discharge their duttes effectively, all medical officers should
make the Ives expert in and should b tnterested
m food ds and their le; they should be hly acquain™
ted with the make-up of standard ration scales, especially those m use by
the troops wader thew medical care, and they should be 1 a positan 0
cnticize effectively and expertly any modifications of the dictary or 3%
substitution of 1ts various items that may be proposed or introduced ueder
the local conditions of peace or war. N :

Medical officers must know well the early signs of malnutrition, bus
they must not be so eager or so misguided as to find these manifestation:
where 1n fact they do not exist; they must fully 1nform themschves of the
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mportance of cuteting and cooking m the mantenance of sutishtory
nutntion,

The medical officer may well ask how he can best acauire the demlcd
knowledse he peeds to deal sahs(‘a:\mxly \mh nutrteeal =
Much ucc)):m and nescisn =5 .
frmom £°-1 .
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tions and by sigmoidoscopy if necessary, to exclude dysentery as the cause
of the diatrhaea,

Vitamin A—Vitanun A exists in foodstuffs 1n two forms: either as
preformed vitamin A in animal foods, or as thz yellow plant-pigments
own as 1 thy of vitamun A, which i
converted in the animal body mto vitamin A itself. Carotene 1s less
readily absorbed and used than preformed vitamin A, so that the vitamin-A
potency of plant foods cannot be judged solely by their carotene content
The chief sources of preformed vitamin A are liver, whole mulk and mlk
products (butter, cheese, crearn), egg yolk, and fatty fish, The hver oils
of fish are exceptionally rich 1n vitanun A, although this is of importance
in therapeutics rather than dietetics,  Carotene 1s found 1 many plant
foods, the green leafy bias and the yellow or red vegetablcs
such as the carrot, tomato, red pepper, and others, Red palm oil, which
15 used by many native races as a cooking-oil, and was extensnely em-
ployed 1n recent desert campaigns to offset the shortage of vitamin A i
the diet, 1s a concentrated source of carotene. Unfortunately cooking
destroys much of 1ts power to function in this way. R
Sertous disorders due to vitamin-A deficrency have been relatively
1nfrequent durmg the 1939~45 war although many of the dietaries, espect-
ally those in use 10 the most forward desert areas of the Middle East, were
notably deficient m vitamin A, But there have been reports ?f‘mmor

by vitamin-A deficiency.
Eye manfestations.—At one stage of the 193945 war, night-blndness
assumed sbmie wmportance, especially among R.A.F. crews and roops
operating under desert conditions in the Middle East Force. Swee the
evaluation of this disorder depends largely on subjective (dark—:ldap(:fllﬂh)
tests, it 1s difficult to make sure that in any given case the condition is 10t
due to or 1 d by a p is which ts il
assoctated with faulty dark-adaptation. It 1s important to notc that few
sndividuals complaining of this defect, which was also prevalent in cerain
Italian P.O,W. camps, showed any other evidence of vitamn-A or other
deficiency.
In In;l}; the is of night. 1s not d and the ferm
may not be used 1n front of troops.
Other ocular signs that can be attributed with more certainty to vitmun-
A deficrency are due fo the metaplastic keratosis of epithehal sarfaces
which 15 one of the imp effects of A viz.i—
(@) Xerosis conpunctve, which causes dryness and greasmess of the
conjupchive, 15 readily made manest if the gyehds are Dbeld :J\Jf‘
for a few momeats; 1t also gives rise to vertical wrinkling, most
evident 1n the temporal conjunctiva, In dark-skianed races, theré
15 also described an irregular brown pigmentation of the scleroltes
which gives them a smoky appearance.
(b) Bitor’s spots are small but conspicuous white plaques of dried,
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keratimsed epithehal cells, which lie like flakes of whitewash on

the surface of the orbital conjunctiva, Bitot’s spots must be

disttoguished from pterygium (patch of thickened conjunctiva

extending over a part of the cornea) and pinguecuta (yellowish spots

due to old age). Neither of these 13 1n any way related to vitamm
deficiency.

Xerosts conpunctive and Bitot's spots are not infrequently found among

Indian recruits, the incidence showing marked variation in different races

Shin manifestations —The chief of these, common among Indian and
African recrauts, 15 follicular hyperkeratosis (phrynoderma or toadsksn)
This 1s most commonly found on the extensor surfaces of the upper imbs
but 1t may also occur on the back, thighs, and buttocks. There s need
for caution 1n making this dragnosts 10 native recraits or soldiers because
their skinis often dry and rough quite apart from any vitamin-A deficiency

It 1s emphasized that Bitot’s spots and follicular hyperkeratosis are
chronic mamifestations involving structural changes i tissue and requiring
ntensive and prolonged therapy for their rehef  Their presence does not
necessanly smply that the individual’s diet 1s short of vitamun A at the
time of the examuination  Therr military significance must be carefully
and sensibly assessed, 1t 15 often nil

Vitamin B.—The vitamun-B complex contains three matn components
necessary to the human economy .—

Thiamn (vitamin By, aneurin).—Deficiency causes beriberi

Riboflavin (vitamin By, lactoflavin} —Deficiency causes a mived
syndrome, often calted anboflavinosis.*

Nicotinic acid (nracin) —Deficiency causes pellagra

The following optimum requirements have laid been down by the
National Research Council of America for the three components of the
vitamin-B complex 1n relation to total calorie intake —

Caloric Nicotinic
salue Thamin  Riboflavin  acid
of diet (mg) (mg), (mg)
2,500 . 15 22 15
3,000 18 27 18
4,500 23 33 23

1t must be noted that the oprumum, probably also the mimemumn, daily
fequirements of the vitamin-B complex are not expressed as a **flat-rate’*
but as a risimg scale that increases in relation to the total food 1ntake and
1o the encrgy output of the individual,
Although beriber and pellagra, which are discussed tn detail chewhere,
are the bes!—deﬁned enuues or m: comphcuwd vitammn-B comp!
pue e

deficiencme 1 o manm of manea than Ana

.

* “*Riboflavin deficiency™ 1s a more accurate ferm than *anbeflamoss
*hich ought to mean complite absence of nbofiw



210

slmlq—bolh physical and mental—may act as important trigger-mechan.
tsms if the vitamin content of the food, and consequently of the tissues,is
at a low [evel,

Riboffavin (vitanmn By, lactoflavin) is one of the most recently dufferen:
tiated members of the vitamin-B complex, The signs and symptoms
caused by 113 deficiency in the food and tissues are still on a somewhat
controverssal plane and have not yet been completely sorted out,

The chief sources of riboflavin are: yeast, wholemeal cereals, pubes
and nuts, mulk, cheese, eggs, lean meat, and liver.

The healthy adult 15 said to require 2-3 mg. of riboflavin darly; a det
contaming only 1 mg daily caused an overt outbrea\ of fiboflavin
deficrency during the 1939-45 war.

Among the chief symptoms attributed on good evidence to lack of
riboflavin 1n the diet are: plossitis of rather a special type, anguiae
stomatitis, and cheilosis,* A fine, branny, desquamating, and irntating
scrotat itis has been an Comeal v i
‘tion, tonsidered by many authorities to be 2 very constant sign of niboflavn
deficiency, has been absent in most of these cases.

An excellent description of the changes tn the mouth and pharynx that
are due to rboflavin deficiency 1s given 1n the Field Service Hygiene Noits,
page 101, para. 154 (India, 1945). 1t is gven here, almost word for
word :—

Tongue changes occur 1n vitamin-B; deficiencies,  They are common
also 1n certain other diseases, such as sprue and macrocytic nn:mm.’

colour. The centre of the tongue was usually covered with thick white
fur. In the second stage, the tongue was completely strpped of fur
and was smooth but not glossy; 1t was slightly swollen, with lateral
e oo T = were flattened. Fissur-
" fissures ran longitudwmalfy
which looked as though
- ' =ss or bufming on taking
food was reported 1n some cases, but subjective symploms were sur-
poismgly few having regard to the physical signs. This condiuon of
the tongue 15 very Stggestive of riboflavin deficiency 1f 1t is found 1
assosiation with one or more of the following: angular slo.mau:f’.
he P a4 .

T . e -d,

. i

Angutar stomatitis consists of iransverse fissures at the corners of the

of
* In introducing the term cheilosis (redness, desquamation and ulceration
the 1ips), Scbrell described a condition which incladed angular stomatus, but

many whters today use the terms separately,
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Care must be taken m cooking since vitamn C 1s readily destroyed by
heat especially i the presence of alkal),

Deficiency of vitamin € causes increased capillary fragility and bleeding
If the defi is severe and sufficientt ) . there develops the
clinical syndrome known as scurvy,

Scurvy

Scurvy was rare among the Allied forces durmg the 1939-45 war at
though 1t was common enough among recently-captured enemy prisoners
of war  The reasons for our virtually-complete immuntty from what was
formerly a scourge of armies 1n the field are quite clear  excellent arrange:
ments were made for the supply of fresh vegetables and frut, often under
condtrons of the greatest possible difficulty Where deltverses of such
supplies were impossible for transport or other reasons—under sicge con-
ditions, for example—the large-scale provision of ascorbic actd tablels
was an effective substitute  But occastonal cases are bound to ocour,
sometimes when least expected. and they must be looked for.

Scutvy usually begins instdiously, Early symptoms are. loss of
weight, progressive weakness, pallor, stiffness of the leg muscles, and,
occastonally, formication 1n the soles of the feet. Later, the gums are
affected, the earliest sign bemng soft, bright-red swellings or "*buds™
between the teeth (Plate 30) These **buds®’ become **blossoms™” which
spread and anite; the gums become swollen and spongy; ulceration and
bleedmg follow. As the disease progresses the teeth become loose, 0
extreme cases, now rarely seen, the gums present Jarge fungating masses
that push out the cheeks The tongue becomes swollen and the Preath
foul, the salwvary glands may enlarge.

Hzmorrhages under the buccal mucoss and elsewhere are common
Petechial heemorrhages round the hair-follicles of the thighs, arms, and
teunk, afe an eatly but important sign, Hamorrhages tend to occur 1
the muscles which have most work to do—m solduers, the leg muscles
1 13 suggested that the condition of tropical pyomyosins, whick 1s common
among some groups of Affican recnints, may be due 1o the mvasion of
these intramuscular heemorrhages by pyogenic coccl,

Hzmorrhages around or near a jomt may interfere with sts movements.
Subperiosteal collectrons of blood are usually a late symptom, They &
found especially over the tibia and along the costal bones and cartilages.
In the latter site they constitute the scutvy **rosary”". These subperiosteat
collections may be extremely painful and may closely simulate osteor
myelitis of the lumb,

Any myury is likely to be followed by a hematoma. Local @demd,
often first noted round the tendo achulles, is another important $IgN-

Bleedings from mucous surfices may be sertous by reason of the
profound anemia they may cause.
~ Tius fully-developed prcture of elassical seurvy 1s now rarc. Lesset
degrees of scurvy~the so-called latent or subclinical scurvy—3dre fai
commoner and very hard to diagnose. Gingivitis 15 probably the garlie
sign but 1t must be emphasized that there are many causes of 1< 0‘“‘[‘
than scurvy; pyorrheea and its attendant ggivitis are mdeed extremel
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This form is best called macrocytic anamea; 1t is pat mariably byper-
chirorme. ¥ both defictencies are factors in causation, the condition is
called dimorphic anzmia,

Tron-d hvooch

, microcytic) anaemua, which was found
Mohammedans and Hindus alihe, was usually associated with tho
factors* the first, a dietetic factor, usually of Jong standing, caused by
poor feeding before enhistment; and the second, a non-dietetic factor such
as chronie blood loss from ancylostomiasss, chronic malara, chronic
dysentery, or something of this kind. The non-dretetic fxctor was ofien
the more wmportant. Macrocytic anemia, often severe was noted
especiatly among vegetartan Hindus.

Macrocytic anzrua of putritional origin was also observed in a singk
group of white Dominion troops who hnved for a time on a ration {sel
British) which consisted almost entirely of processed jtems and was low
sm calories, first<class pratewm, and vitamuns of the B-cormplex. Similar
an@mia was also seen among Butish and Dominion prisoners of war
repatriated from Germany who had endured starvation conditions and
forced marches for some months before their release.

Treatment—~In many cases, true putritional anzmia s apparenth
caused by a combination of iren deficiency with fack of the spectfic
hamopoictic principle, Therefore tron along with some form of et
extract 1s usually necessary, Marmite or yeast 1n some form is oflens
useful adjuvant. Liver 1s best given by intramuscular injection as on¢ of
the less-tefined extracts like hepalon in preference to one of the more-
tefined preparations,

Really severe degrees, especrally of macrocytic nutritiona anzmia, att
usually very testseant {o 3il forms of thetapy; even ar mcompicte T
may requtre $1x months’ to one year's treatment,  In the severest degrets,
that 18 of the red-cell count falls below two mullion per cubic milnktee,
one or more *ransfusions of very cacefally matched, fresh, shole blood
are usually necessary. .

The anzmua is only a symptom of such underlying conditions as pect
feeding, ancylostomasss, malarna, and chrome dysentesy. These require
discovery and appropriate treatment.

Famine edema (h dem, famine b ia).~—Stansation of
famne edema 1s the autcome of two dictary deficiencies: low calone
value and Jack of enough protem. P Ay

. . . S
' " . o
A

undertaken long forced marches on inadequate Lerman Jduwwms
similar conditron was common among recently-captured pemun {tut
not Itahan) prisoners of war, who, before capture, had Tised for 1ong
periods 1a the Western Desert on a poor diet consisting mostly of cereals:
A high proportion of these prsoners also suffered from chrone dysertety
Diarrhaa, common 1 most nutrmonal diserders, 1s pasneularly €
A v o v n es pant of cases, B

T, ent'sgemend
" o exclude
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closely resemble B. fyphosus in thewr morphology and general cultural
characteristics, but differ from it in the way they behave with speefe
amrtna faen am A Do te SEaLot -

paratyphoid B have been traced to mfected meat, but here there is 2
possible confusion with B, @riryche,

Thanks to the universal practice of chlorination, water nfectron does
not seem to have bulked largely in the wars of 1914-18 or of 193933

Symptoms.—Parat phoid A and B—The average imcubation period 15
probably about ten days. It 1s not possible to discrimmnate chinically
between paratyphoid A and B, which can be differentiated from one
another and from true typhoid only by laboratory tests. The first runs
a slightly longer course and seems to be on the whole a milder disease

The onset may be gradual like that seen in typical typhoid, but in e
majoruty of cases it 1s compatattvely sudden and in some 1t s excecdimgly
sharp. Headache and abdominal pain, or rather uneasness, are the first
signs as a rule, and tn cases with slow onset there 1s general malase,
duarrheea which may pass off, slight shuering fits, patn i the back ané
himbs, and somstimes epistaxis. The patient carries on till he 1s no
longer fit for hus duties, The oppostte class of case is where a patient
suddenly develops abdomunal pam, which may be severe and colichy 10
type, diarrheea and intense headache, feels feverish, shivers, may retch of
vomit, and ts speedily prostrated,

Fig. 45,
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Shart atack Paratyphoid  Gradual onsct 464 rapid defervescense
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especaally 4y, the early Slages, there js a certain krhumy or apathy, 4
ushed faco IS rare ang the eyes are dulf gng often kept aboy, Ralf clogey
owing to the headache, which j5 the Patient’s cheef, Complamt,
© SPILy nature of the temperatyre will be apparent ang js wry
chamctcnsuc It farely falrg 0 99°F, and as Tarely tises g 103°F, 1,
MOst cases 3¢ keeps Swinging between a couple Of degrees Up at night ang
oWn mn ghe Morming, byt occnswnzlly Missing the Tenussion, Ny and
then one Mmeets With%a case showing Intermissyop, In Paratyphoid
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infections so-called undulant cases have.been described and 2 type with
low wregular pyrexia.  Of all symptoms the pulse rate is probably the
most mmportant for, unless the patient has been smoking, 1t is nearh
always slow and very often slower, as compared with the temperaturs,
than 1t would be 1 true typhoid. Thus, a pulse rate of 60 may coeust
with a temperature of 100° or 10I°F. It varies, howeser, and several
have noted a high rate conciding with a bigh temperature, Other potable
features are a certan compressibibty and dicrotism  Intense sweatig
may occyr, the pattent bemng bathed 1n perspiration.

The tongue ts dry and as a rule rather characteristically furred, there
being a red tip, red edges, and central red channel with two sepanife
patches of thick white or yellowish-white fur. In bad cases the regular
dry, brown, furred, cracked tongue of typhoid is int evidence. There
hittle 1n the way of abdommal symptoms save a certamn elasticity of the
abdomunal wall; the spleent 1s usnally not palpable  There may be tender:

S matnt L Tal LTS e am et infromanthy indcates
. . 2

Rose spots are ‘very commonly seen. They come out m crops 2t
intervals of three fo seven days, protably as a rule between the seventh
and tenth day, and last for three or four days. In a good many cases
they are present only after the temperature has fallen to normal. When
fully developed the spots 2re distinetly Jarger, redder, and more lenticular
than those of true typhoid. Sometimes they remam of the typhoud pe
Their favourite sites are the lower ribs 1n front, the flanks and the back
of the shoufders. When profuse they are scatfered over the abdomen
and may be munutely vesicular or have an acne-ltke appearance 11\
number they may vary from half-a-dozen to well over a hundred. Itis
said that 1n paratyphoid A 1nfections the rash tends to be very Pf"f“‘;
and may somewhat simulate that of measles, In paratyphoid B the 129
1s distmctly papular but markedly pleomorphic, the papules varying 1
appearance,

pg;mc bronchial catarrh is often present, but severe bronchitis 15 pot
common.

It 15 10 be noted that moderafely severe cases often markedly lmpfo'f:
few days after admission to hospatal, and this quite ;g:grt frgn:fﬁy'f:v

be assocrated with rigors. A case is on record where a relapse duuiic

thirty-nme days after the temperature had reached normal, Thert ::
sheht and more severe forms, The latter ate more or less rgmldtsl_cf'_‘m

Paratyphord C.—Paratyphoid C differs from the other pa{:fif:;"j
fevers m certam important respects, The causative organism :; brjd
related to B. suipestifer, and at one time the two organisms were &0l

1dentical.  Qutbreaks of paratyphoid C develop most readily in a com-
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Diagnosis—The bacteniological dtagnosis 1s of great importinge
Except in paratyphoid C, blood culture as a rule is positive only at the
beginning of the disease. The value of the agglutmation reaction 1
paratyphotd has been reduced to nothing in the Army by anti-typhoid
noculation, but this is a matter which cannot be considered here, &
leucocyte count will show leucopenia. A long series of negative examuna-
tions of the stools must be made before paratyphoid infection czn b
excluded, and even then the bacillus may be missed It 15 rarely found
1n the urine.

officers were more careful to view the stools of their cases this error would
not so frequently occur. Qther faulty diagnoses which have been noted
are jaundice, influenza, undulant
fever, and dicil The 15 Irable at ts outset
to be confused with phlebotomus and dengue fever and malarta by those
unfamiliar with these diseases. B. colt septiccerma may simulate i, ard
can only be diagnosed defimitely after bacteriological examunation, while
a so-called infective gastro-ententss 1n which the whole dorsum of the
tongue 1s furred, may closely resemble paratyphoid.

Prophylaxis.—This 1s essentially the same as for typhotd fever (p 320)
and reference should be made to the section on thus discase  In addion
to T A.B. vacene special hygrenic superviston of meat 1s requured to fessen
the nisk of infection with B paranyphosus B, This appies especially ©0
all forms of pork, but 1t ts probable that many outbreaks of food poisoning
attributed 10 B. paratyphosus B in the past were really due to B ermyche,
which 1s indistingutshable except by detailed bacteriological analysis.

Treatment.—As for typhotd fever. Enemata are indicated in the earher
stages. Aspirin often relicves headache and hypnotics are somcum;!
required, Barbitone in two 5-gran doses in hot tea or asa tablet checks
the profuse night sweat, Murphy's method of admunistertng, drop 4
drop per rectum, a 6 per cent. cold solutron of glucose has been highty
recommended as an anti-thermic measure which has an excellent effect
on the patient’s general condition.  Thirty to 40 drops are given a minute,
and as much as 3 quarts may be admimistered in the twenty-four hom’:i
A single njection occupies an hour to an hour-and-a-quarter. LAQZI‘
paraffin can safely be given 1 most cases to counteract cons(npalxlcn:_“l:‘

espcc‘lally acidulated drops, help to keep the mouth clean and Prvf::‘:
the flow of saliva, thus dimunishing the danger nl‘.suppumll\c N‘;:;usy
Fruit drops must on no account be gnen to scm:’-conscxous or
patients as they may be swallowed whole or inhaled,

1t should be noted that many physicians now adopt, with apparent good
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result and to increase of disasters, a far more geperous dict han was
formerly considered safe. In spue of this, great care must be exercised
in the chowe of diet daring and fot a few days after the febnite peniod.

PELLAGRA

fellagra 1 characterized chuucally by buczal lesions, gastro-mtestial
disturbances mefuding diarrhices, nervous and psychical mamfestations,
and a yymmetrical dermantis affecting areas of shin exposed to suabght
of frictron (Plate 24),

In the past, mfections And o agencies were ofien put forward as the
cawse of peflagra, and such theories are sull someumes advanced  But
since the early part of this century 1t has been accepted on almosi son-
clasve evidence that peflages 15 a sutrtionatudeficency disease,

Tastdomne ¥ nm n 3 oas o ue .-

assocustson with other discases such as jutesting} diturbances that
aggrasate the nutninonat deficency

Pellagra ocvurs among all races, I the countries where st 1s endemis,
1t is found chiclly 10 country districts and among those who Lick the
opportunity and sesources to purchase protectne foods such as meat and
Aairy products and whose prinaipal arucle of diet )s a ceread of relatnely
fow nutritne value, Tecause pellagen was poted enelly in maze-cating
communities the early theary was that the dhisease %35 cused by the
presence of a tav in ths oeceal, but consumpton of maize is not essential
for the deselopmeat of pellagra, and the disease occurs i ComMmUBIIES
whase staple article of dict 5 sorne other secondchiss cereal ke pohstied
sice,

Pellagra may occur at anv age. 1t has bren sad that the fully-
evathshed disease 1% relatnedy vncomsmon among chidideen, but careful

eummation of the chuldren m pellagrous fambes ofien reveals eatly
chmcal sipny of pellagra.

Etiology~1In the great magority of cases the chmcal syndrome des-
<ribed under the name of pellagra 15 undoubtedly a mutiple deficrency
diseate caused by 4 lick of mote than one member of the sitamin-Be
complex. Nut the disoarery that weetwee acd cured Black tongue—a
diseare of dogs siubac n s pathology 10 pellagrs and common s
focalite s where pettigea 1 endemic -and the appleation of this discavesy
0 the human discase 1 1937, when i »as found that protne aad qured
ihe principal symptoms of puiagra, 15 enough (@ ustdy the preseat seew
Bat the eswontial fratures of pellagrz are the ciakat expeession of
meolnic-acsd deficiency,

Other members o e scamum-BoompleX dnown 10 ¢ necesan o
ran (hume, abeflavm, and peably pyrdoving or tammin By} are
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undoubtedly often deficient in the dtet of pellagrins, and may contn
to the symptoms. But the symptoms due to a defictency of wvitar
other than nicotnic acid are to be regarded as comphicatons of pelk
rather than essential features of the disease.

Nicotinie acid (Beta-pynidine carboxylic acid) in the form of its ar
1s comibined in the body with phosphoric acid, the pentose sugar nb
and the nucleotide adenine to form two co-enzymes® co-enzyme I
cozymase, which has two molecules of phosphoric actd, and co-¢nz
11, which has three molecules of horic acid. Both y
idely distributed in animal tissues and both enter mto the formatio
essentral enzyme systems used in transferring hydrogen in the oxidato

ry products of hyd b

Although much 1s known of the action of these co-enzymes 11

metabolistm, practically nothung ts known all:ou( how a deficieney

wt el ~hnnnae ul

function of the enzyme systems of which the co-¢nzymes form an wmie
part.
Pathology.—The pathological findings m pellagra ase not specific,
T ©t - restes -ea koM characteristic,
' - the body secretions pres
! mic cases, the anflammal
! rough and thick ot thin
atrophic, 1n either case there 1s increased ptgmentatton.
Microscopic examtnation shows that the sk lestons begin in the tot
and show cedema of the papillz, difatation of their blood vessels,

und'crso multiphication  Vesicles form i the epideraus, aidy » v
become infected, the eprdersmus sloughs off, exposing the subjacent :&tr:i
corium. The deeper layers of the epidermis become pigmented ¢

patches of pscudo-membrane and a stppled appearance due W
g:cscncc of minute grey bodics; these, on histological eamnstian,
seen 1o be cysuc crypts of Lieberkuhn, This appearance Is sax o
nearly pathognomonic, occurrng in only one other conditiont <7
In the Iater stages, there is atrophy of the mucosz of the colos,

ennerfictal ulcers formt, o el
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Clinlca! Picture

V. Lorly Although the fully-descloped syndrome may
seem to disclose ttself suddenly, careful tnquiry will reveal that it has been
preceded by a long pertod of ill-health wath symptoms, apparently trivial
at (irst, ad» mto the fully-developed discase.

The cheef complants during this prodromal period are, tucredsing
weakness, lassitude, anorevw, dyspepsta accompanied by nausca, flatu-
lence, and sensations of burming or discomfort 1 the epigastrium, and a
tendeney fo darthaa. Mental symploms appear, such as depresston,
writability, and loss of power {0 concentrate. The early symptoms are
not charactersstic and may lead to a dizgnosis of neurasthenia, unless the
possibility of carly pellagra 15 suggested by the assoctation of these
symptoms with one or other of the etiological factors usually concerned
i pellagra.  These include such things as  a grossly-m:d-.‘aualc diet,

I factors vitamin uch as
infection, or hyperthyrondism, or the presence of n g:lslro-lmcsuml
discase that interferes with absorpuon of vitamuns,

2 The Developed $hmdrome —Here the &linical signs and symptoms faft
mto three man groups assoctated with the ahimentary tract, the skin, and
the central nervous system  They may be summed-up in the three words .
darrhera, dermatitis, and dementia

Almentary Teact.—1t 18 common for the digestie symptams to precede
the nervous symptoms, and for the skin lesions to appear some weeks or
<ven months later,

In addition to the dyspepttc toms already
the outstanding pomnts relating to the digesine system are glossitis,
stomatiss, and diarrhaea

I"clhgmus glossits often first mamfests itslf as a hypersentitveniess of
the tongue 10 hot or spiced Toods, unaccompanied by any obytous signs
Later, along the margins and at the tip of the tongue, there 1s swelling
and redness and indentations made by the tocth,  As the dncaw pro-
gresscs, the , leaving a bright-scark
smooth, dry, beefy-lookng tonguc with atrophy of the papill and fissures
of the surface, At this stage there 15 often sccondary infection with
Vincent's organisms or monilia, tis produces a thick white coating which
1s ulttmately shed, Aphthous ulcers of the tongue and buccal mocosa
are common

The inflammatory process estends to the buccal mucosa and the gums,
and the stomattis may be accompanied by ncreascd salnation. The
phary nxand asophagus arc involved, as well as the mouth, and this makes
swallowing difficult or imposstble

The prodromal epigastric discomfort increases to a persistent buruag
Pam; nausca and somstng are frequent in the more scvere ases.

The dearrhea ranges in seventy from a few loose stools a day to 13 or
0 motions contumng bood and muwcus. This sc\:ne diarrhea 1s
accompanied by fencsmus and there 15 often severe proct

More than 50 per cent. of pellagrins have a histamine- !.m achlothydra,

Skin Lesins, ~The dermatitis as perhaps the most characuensis
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undoubtedly often deficient in the diet of pellagrins, and may contribute
to the symptoms, But the symptoms due to a deficiency of vitamins
. . v

it
\ .

and the nucleotide adenine to form two co-enzymes* co-enzyme I, or

cozymase, which has two molecules of phosphoric acid, and co-enzyme

TU b oAb b slemie et 1, p - .

Although much 1s known of the action of these co-enzymes i el
metabolism, practically nothing 1s known about how a deficiency of
notmic acid brings about the functional and structural changes which
characterize pellagra. At present all that can be said is that this deficiency
of a of the y wilt distech the not
function of the enzyme systems of whuch the co-enzymes form an integral
part,

Pathology.—The pathological findings n pellagra are not specific, but
the lesions 1n the skin and colon are highly characteristic.

Skin that 1s exposed to Light, friction, or the body secretions presents
acute inflammatory lestons. But in chronic cases, the inflammatory
lestons subside and leave the skin either rough and thick or thin and
atrophuc, (n either case there 1s increased pigmentation.

Microscopic exammation shows that the skin lesions began in the corium
and show cedema of the papill, dilatation of their blood vessels, and
swelling of their endothelium; at the same time there 15 deterioration of
the superficial fine collagen layer of the corum. Shght cedema of the
deeper portions of the eprdermus oceurs and the cells of the basal I
undergo multiplication, Vesicles form in the epidernus, and, 1f these
become infected, the eptdermus sloughs off, exposing the subjacent atrophic
corum. The deeper layers of the epidermus become pigmented either
from increase 1n malamin or the formation of granules of an 1ron pigment.
Old lestons show atrophy and reduction in the cells of the malpighian layer.

To the niked eye, ths gistro-intestinal tract may cither show Inué:
change, or the walls of the colon may be thickened and inflamed wi
patches of pscudo-membrane and a suppled appearance due to the
presence of munute grey bodies; these, on histological examnation, ‘”b:
seen to be cystic crypts of Lieberkuhn, This appearance is said to
nearly pathognomontc, occurring in only one other coadition spn’f‘»
In the later stages, there 1s atrophy of the mucosa of the colon, an
superficial ulcers form.

In the nervous system there 15 degencration of the m
pyramudat tracts and there are scattered areas of myelin degeneration .
the ascending tracts of the spinal cord, chiefly in the posterior culumlr}l“v
the lesions resemble those of subacute combined degeneration. ":h e
bran, the pyramdal cells show foc: of chromatolysis; 1n late €ascs
1s ghosis.

axis cylinders of the




1. Early Mamfestations —Although the Rully-developed syndrome may
seem to disclose ttself suddenly, careful inquiry will reveal that it has been
preceded by a long peniod of ill-health with symptoms, apparently trivial
at first, advancing 1nsidrously tnto the fully-deseloped disease

The chief complamnts durmg this prodromal pertod are; increasmng
weahness, Jassifude, anorexta, dyspepsta accompanted by nausea, flatu-
Jence, and sensations of burning or discomfort mn the epigastrizm, and a
tendency to diarrheea  Mental symptoms appear, such as depression,
arertabitity, and loss of power to concentrate  The early symploms are
ot charactersstic and may lead to a diagnosts of neurastherua, unless the
possibility of early pellagra 1s suggested by the assoctation of these
symptoms with ene or other of the etologrcal factors usually concerned
in pellagra  These mclude such things as- a grossly-madequate diet,
the f factors vitamun oI suchas
infection, or hyperthyrowdism, or the presence of a gastro-rntestinal
disease that jnterferes with absorptron of vitamns.

2 The Developed Sy ndrome —Here the elimical signs and symptoms fall
into three main groups associated with the alimentary tract, the skin, and
the central nervous system.  ‘They may be summed-up n the three words .
diarrheea, dermatitis, and dementia

Almentary Tract.~It 1s common for the digestive symptoms to precede
the nervous symptoms, and for the sk lestons to appear some weeks or
even months Jater.

Tn addition to the ] dyspeptic already
the outstandg points relsting to the digestive system are glossitis,
stomatitis, and diarrheea,

Pellagrous glossitis often first manufests tself as a hypersentitiveness of
the tongue to hot or spiced foods, unaccompanied by any obvious signs,
Later, along the margins and at the tip of the tongue, there 1s swelling
and redness and indentations made by the tecth  As the disease pro-
gresses, the superficial epitheliem desquamates, leaving a bright-scarlet,
smooth, dry, beefy-looking tongue with atrophy of the papill and fissures
of the surface, At this stage there Is often secondary infection with
Vincent's organisms or montlsa, this produces a thick white coatng which
1s ultimately shed, Aphthous ulcess of the tongue and buccal mucosa
are common.

The inflammatory process extends to the buccal mucosa and the gums,
and the stomatitss may be accompanied by increased saltvation. The
pharynx and cesophagus are involved, as well as the mouth, and this makes
swaliowing difficult or impossible.

The prodromal epigastric discomfort 1ncreases to a persistent burnung
pam, nansea and vomiting are frequent 1n the more severe cases,

The diarrheea ranges in severity from a few loose stools a day to 15 or
20 mouons contaming blood and mucus This severe diarchea s
accompanted by tenesmus and there 1s often severe procistis.

More than 50 per cent. of pellagrins have a histamine-fast achlorhydria

Skin Lesions—The deematiis 1s pethaps the most characteristc

H

7,
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symptom of pellagra, although it may be absent entirely. The acute
lestons begin as a bright-red erythema, resembling sunburn, which 15
distributed over the exposed parts of the body or those subjected to the
mechanical irnitation of light clothing or to the action of the body seere
tions. The commonest sites are: the backs of the fingers and hands, tie
forearms, the dorsum of the feet and ankles in persons accustomed to
£o about barefoot, and the front of the neck, where the leston forms
so-called ““Casal’s necklace™”, The lesions are almost always bilateraly
symmetrical and are sharply demarcated from the adjacent healthy sk
(sce Plate 24). At this stage the skin is red and shghtly swollen and st
itches and burns.

In acute cases the leston may progress to the formation of vesicles and
bullz, which crack with sero-sanguineous exudation and crusting, Some
degree of secondary mfection and ulceration are nearly always presect.

The dermatiis most often appears 1 Spring; improvement usuall
occurs with the onset of cooler weather, when the skin dries and becomes
brown rather than red; the surface desquamates leaving areas of pinksh
thickened skin with pigmented edges.

After repeated attacks and in chromic cases pigmentation is more
general and the skin becomes scaly; over the legs and hands it may
present a characteristic appearance tn which 1rregular superficial fn»:h
give it the so-called *‘crazy » H sis wit
callus and pif is istically seen in chronx
cases, over skeletal pi points such as the knee, clbow,
nstep, and the front and back of the ankle; the appearance of |hc§¢ signs.
may indeed precede the dermatiis and the other mamfestations of
pellagra.

Nervous system.—Mental symptoms develop mn anything up to on¢-
thurd of the cases of pellagra. The milder mental disturbances are sumplv
an of the prodromal lon, 1rritability, and loss of
power to concentrate. The patient enters upon a state of increased
emottonal tension: he is more excrtable and sensitise than usual, ke s
often depressed and gloomy; and he is in a constant state of apprehension
Other features are loss of memory and deterioration in personality.

In the acute form of pellagra, these mental disturbances may N'Ob'm;
to acute delirium; in progressive chronic cases, dementia 1s the Itm“!';c
stage. In muider chromic cases, the mental disturbance may be H
principal feature of the disease; it 1s accompared by muld glossitis ’12,
diarrheea and skin changes are miemal or absent, This 1s the socal
“*pellagra sine pellagra™.,

p.:mx%:, spasﬁcny, and loss of sphincter control—the results of d‘:
postero-lateral in the spinal cord seen in the g“““
chromic cases. I sensory symptoms and changes in the tendon re 3
are present, they are most probably due to a complicaung thiamit
deficiency. ne
 Porphyrinuria—Porphyrin 1s present in increased amminl llr.ls:l;:“'ﬁ“y
in many cases of pellagra, and some have attributed the xs{l - ‘Bt
of the pellagrin’s skun to 2 RTE ) e rotarpess




to be a dragnosue ard.  The posphyrinuria is possibly related to the lver
dysfunction that 1s nearly always present m pellagra.

Other Svmptoms —Other symptoms descrived 1 petlagra are probably
complications that arise from 2 defictency of essential nutcients other than
nicotinic actd  The commonest of these are —

(1} Anemia —Anzma, vsuaily macrocytic, ts present n about half
the cases of pellagra  The aneamia 1s probably due to associated
deficienctes mcluding the anti-pernictous anzmua factor, smce it
responds to the parenteral injection of purified Iiver extract.

1) Signs of riboflavin (B.) deficiency —The lesions of the Iips (cheilosis
and angular stomatitis), the scrotal dermatitis, and the butterfly-
shaped area of seborrheeic dermatitis over the nose, naso-labuat
folds, and malar regrons—all of which are commonly present i
peflagra—are atmost certamnly due to an assocrated niboflavin
defictency. Some cases of apparently-nutnitional dimness of
viston without Irreversible changes in the cye (see Nutrifional
Duscases) have been seen  They respond poorly to treatment with
riboflavin of nicotinic acid  Apart from the eye changes, these
cases have many features common to petlagra. Their nature s
still 2 matier for investigation

(ue) Signs of thiamn (8,) deficiency.—In most pellagrins, the lesions of
the skin and alimentary tract are accompamed by neuropathy
whuch 1s marked by
pawns wm the calves, and ahteration in the tendon r:ﬂexes These
mansfestations are not relieved by nicottnic acid because they are
the result of a complicating thuxmin deficiency. They respond to
admimistration of this vitanun

) Signs of prridoxmne deficiency —It has been clumed that certam
residual symptoms {great neryousness, irritability, Insomnia, weak-
ness, and difficulty in watking) persist ro peflagrins treated only by
the of synthetic of thizmin, riboflavin,
and preotnic acid, but respond dramatically to the administration
of 50 mg of pure pyridoxine It would be of interest to know the
effect of this treatment on the cases with dimaess of viston (see
under (u) above),

Diagnosis —~In lhc established case, the dermatitrs, glossitu, and mental
and g preture and the

dmgnosns 15 easy,

In the early stages, and in cases without the charactertstic dermatitts,
the diagnosts 15 more difficult. A history of repeated attacks of the
drsease, particularly in the spring, and of dretary deficiency, either absolute
ot conditioned by some complicating factor, 1s of help 1n establishing the
Giagnosis,

Cases may sumulate sprue if they arc without dermatits, and have
glossits, stomants, and their
manifestations, analysis of the facal hr may help to distingussh the two
condisions.  Cases with glossitis, neuropathy, and macrocytic apeme as
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their presenting symptoms may be mistaken for pernicious anzmia with
subacute combined degeneration of the spinal cord,

The dermatitis must be distinguished from conditions like *'eczemz”
from exp to the sun, it is, and erythema muly-
forme,

Unfortunately there are no reliable laboratory aids to the diagnosis of
pellagra. The normal amounts of nicotinic acid and 1ts derivatnes
blood and urine, and therr variations In disease, are not yet sufficiently
established to make their determination of much diagnostic valve,

Progmosis.—Most cases of peifagra develop in spring, become pro-
. . ) e e L e
urrences
weaker and more emaciated.  The outcome of untreated cases 15 death
about five years.
Acute cases have been described, especially in children, with death
the first attack because of severe gastric and nervous jnvolvement,
Adequate treatment assures prompt recovery from pellagra, but relapse
15 common, more often for economic than medical reasons, since the
pellagrin 1s usually driven back by economic necessity to his pellagra-
producing diet once he [eaves hospital.

Prophylaxis—For the prevention of pellagra n normal indniduals,
nothing more 15 needed than an ordmary good deet e that nnrn‘ulb

molasses, and fat pork that is so common among the poor in the southern
Ce o tTa ad Ceatan
bot m

Larger
cereals,
sut hatf

N

the mcotunic actd 1s derived from meat and fish

Because nwcotimic acid 15 widely distributed among foodstuffs and 18
stable to heat and other processes of preseiving and cooking, piEoun<:
acid deficiency 1s unlikely except where the dict 15 grossly unbatanced
Nicotinic acid is readily soluble in water, but there will be signtficant foss
from cooking only if the cooking-water and *‘drppings’* from cooh
meat are discarded. o

Endemmc pellagra 1s therefore an index of the inability of the :nﬁ‘cclﬁe
population to secure a good, all-round diet rather than a measure of
concentration of nicotinic acid in any particular foodstuffs.

The optimum requirements of nicotnic acid in the adult have if“:
placed at 15-20 milligrams a day. The munimal daily requirement
prevent pellagra s thought ¢o be m the region of §-10 mg.

. i ion
Treatment.—In the vast magority of cases, nicotime-acid adminstratiof
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PHLEBOTOMUS FEVER
(Sandfly Fever)

Thes specific fever of short duration has a wide geographical distribat:on
1n Southern Europe, India, Africa, North and South America, and else-
where. The m!‘ccu_vc agent (s an ultramicroscopic virus which 1s intro-

i v . PRI

The Vector.—The proven vector is Phlcbotomus papatasii, but 1t 1s
probable that other species are capable of conveying infection. It is a
smalt hairy midge (Frg. 16). As Phichotomus passes the winter i us
tarval stage, the fever ts a duease of the summer months.

Whettingham and Rook have demonstrated that phlebotomus fever may
be propagated by P. papatasi bred in 2 non-endemuc area, mfxction
apparently having been acquired from the parent flies,

The breeding-places of the fly are the interfor of rubble and stone walls,
crevices of caves and dug-outs, cracks and fissures mn artificial emban.-
ments such as the earthen parapats of trenches, walls of old celfars,
among heaps of damp stones, bricks, and tiles, and afso i the surface
soil.  In all cases shghtly moist organic matter 1s essenbiai for breedmng,
and assoviated with this matersal there must be some crack or fissure
providing the necessary protection, darkness, and moisture.

The adult flies shelter m similar situations, 1n clods of earth, beds of
streams, and holesin trees It is worthy of note that they may be carried
in timber and other cargo from place to place by sea-gowng vessels, a
matter of some importance in districts where hospital huts, cooking sheds,

. L lian

- . - s
. "

g e
through thin socks or hght cotton and Foen clotheng, A singie 1y iy
make many punctures and becomes sluggish after several suctions,  One
fly can 1ofect. .

At suntise they vanish, either retinng to their breeding haunts of seeking
dark corners 1 rooms or dug-outs, They dishke sunbghi, but are
attracted by lamps and candles. It is probable that they rarely traverse
moce than fifty yards or so and they do not fiy hugh  The butes are
painful and, when numerous, the bitten part moy be badly swollen
Vesicles may form resembling those of chichenpox  An attack by many
flies effectively prevents sleep

The Feser.—It 15 short and sharp  Incubation period two to stven
days. Attack usually sudden, commencing with a feehng of chilliness
and makuse, There may be 1igors, never so severe as those of salzerd
Vertigo, very severe frontal headache, pain at the back of the !e_)ehﬂ.
accentuated by pressure on the globes and the Jeast mm:m:gl\t of t cl
head, pas in the back and legs ke those of mfluenza, and general
suffaess of the muscles soon prostrate the patient, who tecomes drowsy,
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irrtable if roused, but suffers from insomnia  The face 13 very flashed
and may look swollen. ‘Ths flushing may persist long after the fever 15
gone, Theconunctive ate iected s that the appearance resembles that
sometimes seen e mastiffs or bloodhounds, hence the origmal name of
“*dog drsease’’, There 15 no lachrymahon or catarrh as s commonly
present in nfluenza  Anoresta with pam or discomfort in the pit of the
stomach 1s & feature and constipation 15 the rule, though drarrheea sore-
fumes oceurs, as does samuting  The toague, clean at the tp and edges,
15 coated elsewhere by a thin white or brown fur.  The fances and palate
are often congested and may exhibit small vesicles for which 1t 1s always
well to Jook. Castellam describes smatt hyperemic, roundish spots on
the palatal mucosa  Epistaas 1s not mfrequent at a late stage of the
dlness  The skit 1s generally dry and evea haesh, but may be mosst,
Apart from the face flush, which may mvolve the neck and upper part of
the chest, there are no rashes, but these may be simulated by the numerous
bites of the sandflies which, possibly as the result of scratching and
ritation, may assume the appearance of a severe lesion, even simulating
the exanthem of ctuckenpos. Typical temperature recerds are showe

The nse 1s rapid By the evenmng of the first day’s fever a temperature
of 101" to 103" ss reached It remains elevated for about twenty-four
hours and then begms to fall, descendmg pradually on the third and
fourth days and thus termating very differently from the coisis of an
ague fit (Figs 53 to 55) An atter-rise of temperature 15 by no means
uncommon n some outbreaks, but 15 usually sight and much less marked
than that of dengue  In one series observed m the Middle East during
the 1939-45 war, 20 per cent of patients had a secondary rise of tempera-
ture after they had been afebrale for fwo to four days, 1 11 per cent. there
was 2 definite relapse from a veck to three months after the origmal

Fig. 3
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short distance separated therr tented lines. Simular localizanon was
noted 1n another hosputal where a large proportion of the cases came from
one part of the hospital compound—a small corner protected from both
the sun and the prevailing wind,

During an explostve outbreak n a hospital it was noted that the occu-
Dbants of wards on the first floor were yust as prone to attack as those on
the ground floor, although 1t 1s generally reported that sandflies do not
readily enter rooms rased above the ground level,

Control of sandflies has been revolutionized by the mtroduction of
D.D.T, and virtually complete area-control shoufd be achieved around
barracks, hospitals, and the ike by combined mndoor and outdoor speay-
ing. (For full detarls, sce Atthropod Pests—Midges, and Appendix I—
Sandflizs.) Dimethyl phthallate is an effective repellant of the greatest
value in active service. Sandfly nets have been replaced by D,D.T.-
exposed to the wind

‘Treatment 1s entirely symptomatic.

Quintne 1s useless and may aggravate the symptoms. Aspinn and the
salicylates in fairly large doses often afford comfort. Severe mpalgia is
benefited by the application of hot sandbags.

PLAGUE
Plague 13 endemsc n parts of India, China, Africa, and elsewhere
are of common , and sporadic cases of the discase

may crop up anywhere, especially among persons coming in contact with
natives, and 1n the nejghbourhood of docks.

L

effective vectors. "
The freedom from plague of parts of India has been attributed to the
predomirance of X. asna on the rats in such districts. Under smtlar
condutions this specles appears to be a less efficient vector x’:r plague (!x:m
X. cheoprs, and Hurst has shown that it bites gnarl:] reluctant’y .:s'xmpl.hr:!
v ” F. X. astia 15 a hot weather flea, some <ot
fures over i 65' 3 2siae mmtancatameal conditiong winch ate un-
. ) )
A5 1 dLULL Ul e UL s i " N N
colour distinctions as both R. noryegicus and R, rattus !“:y‘bcc—_lzr::ulln
Shortly before an epidemic, the disease appears as an ¢ptzooll i
R noncgicus, the usual sewer rat.  From this rat, mfcdmr Is ":socuuon
ta R, rattus, the usual domestic rat, which, because of it cfmc a“ ociauon
with human dwellings, is responsible for carmying the inf ;cuo o to m i';
Anmals other than rats may serse as reservours of infection,
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Bubonic Plague.—The patiznt suffers from headache and drowsiness and
hus face 1s pale and anxious. His features become drawn and haggard,
his eyes bloodshot, sunken, and staring, and his expression often one of
fear or horror.  If sull able to walk, he drags himself along Iike one in a
maze of staggers about ltke a drunken person, As the fever increases his
face gets hot, flushed, and bloated and his pupils dilate.  The fever cunve,
as seen by the chart (Fig 56), 1s irregular and the pulse is rapid and weak.
Thurst 15 ntenss, the furred tongue becoming dry and brown and sordes
accumulating about the testh, lips and nostrils, Delirium, and even
convulsions, may ensue. The spleen and liver are enlarged, the urine
scanty but seldom definitely albuminous.

Fig. 56.
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Bubosuc plague. (Aftee Simpaon )
About th d or third day th bubo or buboes deselop.

The bubo 1s most commonly inguinal, as the word indicales, but the
axtllary, submavdlary, cervical, or other glands may be imvolved. /?s ::
rule there 1s only one bubo, which varies from about the snze}ol‘n wal rlm
to that of a goose’s egg. The exdema of the surrounding tissu¢ makes
v itam s ety fe

. . v e wmall, hard buboes
’ ’ . searance cf buboes
*White buboes*’,
. on other than the
Pain varics but imay be very Severe, some.
here 15 any external evidence of the

swelling, are of grave omen.
times 1t 1s complaned of before
bubo.
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In cases that are gomg to TEcover, improlement scts in about the
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and the patient convalescent.

ics vary s ther In some, which
may be petechre of large purpurne spots (**tokens’’) or definite bleedings
from the nose, stomach, 1ntestines, efS., peeur, in others, gangrenous areas
of skin form over and aboul the buboes or elsewhere (*‘carbuncles™},
athers, pulmonary congeston and iRammation are present.  In a smait
propoztion of ¢ases, plague blans may be 2 marked Rature,  These are
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Potumomc piggue  (Afier Simpson }

superficial blebs, white or dark 1 colour, and swarming wsth baciih,
Carbuncles and blans vsually mdicate a hemvy mfection.  Tokens in-
variably presage death—Shakespeare's ““tohened pestience where death
s sure,”

When a vase ends fatally death usually takes place between the third
and fifth days.

Przumone Plague~Rigors and vommung eften characterze the gnset
Cough, dyspneea, and cyanoss deeur, accompanied by a profuse, watery,
blood-tinged sputum, which 1s quite unlike the rusty, tenacsous sputum of
orchnary lobar presmonta,  This plague sputum teems weth bacsils and
1s excecdmply dangerous, The pahent aever has a chance, Mot siles
are heard over the bases of the lung,, the foxara is infense, the breathng
apid, and death speedhly ensues. The type of temperature 13 shown
the chart (Fig, §7). M is swoportant 1o note that a cave of plague with



238

pneumonia ts not necessarily one of pneumonic plagu,

grave danger that this dreaded form will supanneg. eknol:hlt;u'%‘l: z]:t::;:
necessanly suffering from poeumonic plague stmply because his sputum
sho“s.n few plague bacillt from time to time, this may happen 1n cases of
bubonic plague that recover. In true pneumonic plague, at least in the
Iater stages, the sputum teems with plague bacilly, i

Sepricemic Plague (Fig, 58) —In the primary form the patient is gt
once rendcr:d pros!rinc. His pulse speedity becomes thready or 1mpers

pant bla me o

have been cases where intense headache and fever were 1h i I
e only signs 2
where the patients died within forty-eight hours. s and

Fig 58.
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Septreamiz plague (ARer Simpson )

Complications.—P tovc d of the heart muscle,
prolonged suppuration of buboes, iritis, corneal ulcers, and, in rare
instances, blindness.

Morbid Anatemy.—All that
1 :

need be mentioned here is the marked

¢ of the lymp! system with h necrosts of lym-
phatic glands and the destructne action of the plague toxm on the
Iming of blood. Is and

Differential Diagnosis,—The discase most like plague in s carly stages
15:typhus fever, In both there 1s the same mental dullness and drunken
aspect, but the course of the iliness and the bacteriological examination
soon clear up the difficulty. A vencreal bubo may be mistaken for a
plague bubo, a fulminant cass of enteric for early bubontc plague, and an

for plague

An ordinary septiczemia, some varteties of relapsing feser and a per-
nictous 1ype of malaria may simulate septicenue plague. e 1s worthy of
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preumona 18 not necessanly one of preumonic plague, although there 15
grave danger that this dreaded form will supervene. Nor is the patient
nrecessanily snffeting from pheumomc plague simply because hus spuum
shows a few plague bactlli from time to time, this may happen in cases of
bubonic plague that recover. In truc pneumonic plague, at least 1 the
later stages, the sputum teems with plague bacin,

Septicemuc Plague (Fig. 58)—In the primary form the patent is at
once rendered prostrate.  His pulse speedily becomes thready or imper-
ceptible at the wrust, he 15 pale and apathetic, and Ius temperature, owing
to the magnitude of the infection, may scarcely nise at all.  Hiemorrhages
often occur and stupor, coma, or dekrrum herald speedy death. There
have bzen cases where intense headache and fever were the only signs and
where the patients died within forty-cight hours.

Fig. 58,
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note that mrxed cases of plague and relapsing fever are not uncommon,

D fliculty may arise from severe reactions in attendants and others who
have recened anti-plague serum after bemg m contact with a case of
plague. These reactions, which may come on a few days after the injec-
uion, are characterszed by high fever and generalized adenitis, It may be
very hard to dsunguish ttus serum adenutis, which 1s usually polyglandula:,
from that due to plague, which 1s usually mited to one or two glands,
usually the ngutnal glands.  If there 1s any doubt, gland puncture should
always be done and the juice exarnined for plague bacilll, If the cause
of the ademtis remans uncertain 1t 1s wise to treat the case 2s presumably
one of plague, In this matter, great care should be taken not to convey
one’s doubts and suspicions to the patient.

Prophylaxis—Personal,—Inoculation with Haffktne’s or Kolle's vac-
cmnes affords some protection for a few months and ts recommended 12
face of an outbreak. Haffkine'’s vaccine ts usually given in a single
subcutaneous injection of 4 8¢ cm , and this 1» liable to cause an immedtate
febrile reaction, and occasionally a delayed reaction with lymphaderutis
ten days later,  Kolle’s vaccrne 1s given in two doses, of 2,000 millron and
4,000 million, 2t ten-day intervals,

Living **avirulent” plague vaccines have been used on a large scale in
Madagascar, Dakar, and the Netherlands East Ind ¢s  They are effectne
but are not yet free from risk

So far as bubonic plague 1s concerned, prophylaxis largely conststs in
warding off the attacks of fleas and bed-bugs. For measures against both,
see section on Arthropod Pests and Appendix I on D D.T  Fleas distke
the smell of 1odoform, but so do most people, and the free use of rodoform
powder would probably lead to undesired ssolatron

Attendants on plague patients should wear leather or rubber gloves and.
overalls, and be protected about the feet and ankles by means of putiess
or gum-boots No food or drink should be partaken of m plague wards,
and hand drsinfection 1s essentral,  For a case of the pneumonie type, 1n
addition to the foregong measures, both patients and attendants should
wear masks Alt should
tmmeduately be given 20 c.om of antiplague serum and should at the
same time be injected with plague vaccine.  The dose of anti-plague serum
rather often provokes violent reactions, both immediate and delayed.
Immediate reactions may include urticania, marked swelling of the face,
fips, eyehids, and tongue, hoarse voice from wedema mn the neighbouthood
of the vocal cords, and msscellaneous other signs  Delayed react:ons,
which may appear from the stxth day onwards, are usually severe cnough
to force the patient to bed,  They include fever, headache, angio-neurotic
cedema, widespread adenitrs—the glands being discrete and pamful, severe
muscle pans, and so forth  These serum-reactions are unpleasant and
temporarily disabling, but it must be remembered that they are ron-lethal,
last for only a week o ten days at the most, and are a small price to pay
for the relatively high immunity against plague—notoriously a hughly-
fatal disease  The immunity from the serum 1s, of course, a passtve
immuaity of short duration  Active, and more-prolonged immunity
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preumonia 1s not necessardy one of pneumonic plague, although there is
grave danger that this dreaded form will supervene, Nor is the patient
necessanily suffening from pneumonic plague simply because his sputum
shows a few plague bacifli fram time to time; this may happen in cases of
bubonic plague that recover. In true pneumomc plague, 2t least in the
Tater stages, the sputum teems with plagus bacilt.

Septicenue Plague (Fig, 58) —In the primary form the patient 55 at
once rendered prostrate.  His pulse speedily becomes thready or impere
cepuible at the wrest, he s pale and apathetsc, and hus temperature, owing
to the magmitude of the infection, may scarcely rise atall,  Hamorrhages
often occur and stupor, coma, ot delirium herald speedy death, ‘There
have baen cases where intense headache and fever were the only signs and
where the patients died within forty-eight bours,

Fig. 58,
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following proportions —! oz, NaCN, 1} oz. commerctal Ha§0,, 2 0z. of
water,® but for use on a Jarge s¢ale, special apparatus 1s required.

cent, slaked ime.

Both the above when powdered and exposed to air form hydrocyanic
acid gas.

Rat guards must be fived on mooring hawsers and cables, but have only
a hmited vatue, A good ratcatcher on board shup 1s much more useful.

As regards pneumonic plague the freest ventilation 15 necessary, for it
15 1n close atmospheres saturated with mosture that mnfection most readily
takes place

Treatment—Intensive sulphonamide therapy 1s of proven value 1n the
treatment of plague. Sulphadiazine and sulphathiazole have so far given
the best results, they must be grven early 1n the disease and in suffictent
dosage fo produce thetr full ¢ffzct. Sulphadiazine 1s the drug of choice
The imitial dose for the case of average severity 1s 4 0 g (60 grains) by
mouth, follawed by 1'5-20 g every four hours, day and rught, until the

dropped to normal.
of 05 g four-to-eight-hourly for a further 10 to 15 days.

In severe and late cases there 1s urgent need for parenteral therapy
The 1mtial dose advised ts 0 1 g of sodium sulphadiazine intravenously
i iA sS4 DLZA abs s maat o Mmoot

PN

50 far been inconclusive

Chemotherapy has now largely replaced serum therapy mn the treatment
of plague

The symptomatic treatment must not be neglected and 1s that for any
serere febrtle condition with certam special indications, such as the
application of cold and of Ichthyol owntment or belladonna and glycerine
to the buboes, thexr careful inctston once suppuration 15 established and
thetr careful aseptic treatment

Morphune 1s the best hyppotie  Cardiac stmulants are nearly always
required,

Prognosis 1n plague 1s notorrously difficult, and the recovery of seermingly
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results from use of plague vaccines; these are not followed by violent
reactions,

Mbama dme AP tee e 4 o L. , -
ha . .
me
carbolic requires five minutes® contact to prevent the growth of B pesus
n sputum.  The best disinfectant for the sterilization of the hands and
gloves 1n plague work is methylated spirst, -

Prophylaxis—General.—The usual quarantine period is ten days. The
bacills can perstst in the bodies of recovered patients for three wecks;
hence, to be on the safe side, convalescents should be isolated for a month,

The question of the destruction or disinfection of possibly nfected
fortes, such as clothes, skuns, portant, for under certain
ot L " L R

YR i

to protect food supplies from their depredations.

Cats and dogs should be kept away from plague patients.

The great question of rat destruction cannot be considered here in
detail, but, so far as the use of traps 1s concerned, mention may be made
of the value of tomatoes as a bait for rats. Portions of tomato can also
be treated with phosphorus paste or other poison. Scraps of fish are
very attractive to rats. The essential thing 1s to have a properly-planned
campaign, based on careful study and survey of the local rat population
Expert help 1s of value in drawing up the plans.

R, rattus 1n India 1s most atiracted by whatesver grain forms the staple
food of the district, and this should be used for bart.  In hot weather fresh
green vegetables, particularly cucumber, are useful. Traps should be
oiled just sufficiently to prevent rusting and should not be washed over-
much, for cleanliness renders rats suspicious {\Whte).

The use of baited birdlime spread on boards has in some places super-
seded that of traps, while extract of squills, of which one-tenth of a
mulligramme will kill a rat, and barium carbonate, have also been em-
ployed sn rat warfare, White recommends the last should be uscd as
follaws : One pound of powdered natine barium c:rbonatc 15 mased

T A ean A Fom,

Fomm abhn ' o ah oometatista the
- . . . v
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concentration, but care must be exercised owing £o sts poisonous propts
ties. The gas may be gencrated by the admuxturc of feagents in the
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foltowing proportions (—1 0z. NaCN, 1} oz commercial H;S0,, 2 0z, of
water,* but for use on a Jarge scale, special apparatus is required.

For the Gumgation of rat burtous, etc., on taad two calewum products
are largely used, Of these, Caleid, 1s supphied in briquettes, each of 20 g
Each brguette contatns calkesum cyade 88 5 per cent, pure Time 11 5 per
cent. Cyanogen ‘A’ dust contwns 43 per cent. calewum cyanide, 55 per
cent, slaked dime,

Both the above when powdered and exposed to air form hydrocyanic
acnd gas,

Rat guards must be fited on mooring hawsers aud cables, but have only
3 hmted valve. A good ratwcatcher on board ship s much more useful,

As regards plague the freest 1s necessary, for 1t
1311 ¢lose atmospheres saturated witls massture that infection most readsly
takes place

Treatment.—Intensie sutphonamde therapy s of proven value m the
weatment of plague.  Sulphadiazine and sulphathiazele have so far given
the best results, they must be gren early in the disease and 1 sufficient
dosage to produce there full ¢Bzct, Sulphadiazine 35 the drug of choxe
The imhial dose for the cave of avefage severty 134 0 g {60 grans) by
mouth, followed by { S:z o wery onur houors, dayjand nught, until the

of 0 3 ¢ tour-fo-eight-hourly for a further 10 to 15 days.

In severe and late cases there is urgent need for parenteral therapy
The mitiat dose advised 15 0 1 g of sodium sulphadiazine intravenously
{or every hilo (2-2 pounds) of body weight. the amitad syection 15 followed
by one-half of the 1mial dose repeated six-houtly  Oral therapy shoutd
be resumed as soon as posuble.  Atkah therapy has been recommended
a an adjevant to sulphorannde treatment  Resulis with permscittin have
so {ar been inconclusive.

Chemotherapy has now largely replaced serum therapy in the treatment
of plague

The symptomatic treatment must not be neglected and 15 that for any
severe febnle condition with certain special indications, such 3s the
application of cold and of whthyo!l ointment or belladonna and ghycerme.
to the buboes, thesr careful mepion once suppuration 1s estabhished and
their carefut aseptic treatment.

Morphine s the best hypnotic.  Cardsac stimulants are nearly aluays
required,

Prognosisn plague s notorigusly difficult, and the recovery of seenmngly
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hopeless cases ts ikely to be attributed to whateser treatment happened to
be M. , 23 1 other jons, & run of favourable cases
may be encountered and mislead the observer about the curative value of
some medicament.  For these reasons 11 1s not uncommon to see some
particular treatment vaunted as effective, usually on the evidence of a
smail number of cases  Up to the present, with the notable exception of
the sulphonamides, extended trials have faled to substantiate any of these
claims.  But this 15 an old experience m the history of plague. During
the dreadful London epidemic of 1665 we find Boghurst wniung with grim
humour: “*Mr, Gareaciéres stith the Plague is the easizst disease in the
world to cure, and soe satd Mr. Stoakes the Apothecary . . , but hee is
dead smce.”’

RABIES
(Hydrophobia)

Rabues 1s a speeific infective disease of the nervous system characterized
by a long incubation perjod. The causatne agent 1s a filterable virus,
possessing all the general characteristics of that group.

Ltiology.—The disease occurs naturaily as an enzoofic among members
of the canine tnibe  The virus 1s present in the sahiva of an infected
ammal, and man acquires nfection In pracucally every case by being

. PR e

disease can be elirunated. In the British lsles, for example, by rigw
application of quarantne regulations and muzzlng orders for dogs, the
wfection has been stamped out. The disease cceurs 1 any chmate, and
there does not appear to be any scasonable vartation in its incrdence
Basides the canine tribe, certain other animals are natural sectors.  In
South Africa, mezrcats and geénets are responsible for transmatung the
disease, and an parts of South America and in certmn islands of the West
Indes, certam species of blood-lapping bats of the order Desmodus trans-
mit an unusual type of rabies, the chinical picture of whichis that of an
[

+ 0 anfresson, hut 238 from.
+atly mfected. Tt is of con-
. d be capable of recogmizing
& symptoms tn the dog and
d, all anmmals are in great

measure affected alihe. o .

The dog acquires mfection from a rabid animal. When lhc'VlluS 18
introduced 1nfo sts body, and comes in contact with nere tssu, i passes
along the nerve trunks to the central nervous system where 1 develops.
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Having developed, «t passes back along the nerves and can be demonstrated
10 the Secretton of certart glands in the body, notably the salivary glands.
The saliva 1s wnfecttve for a period of approximately ten days before
of the disease are mamifest  Jiisi to bear this m rmund

whea dealing with the question of persons who have been tn contact with
an (afected dog

The length of time the virus takes to travel from the site of the bite to
the central nervous System depends upon several factors, the more
mportant of which are the distance the bite ts from the central nervous
system and the size of the nerve trunk imvolved  The tmeubation pertod,
conseauently, will vary considerably, The perrod will, for example, be
much shorter for implantations about the face than for implantations
about the leg

Once the symptoms have become apparent, however, the disease runs a
short course, usually of not more than five days, and always termmates
fatally This 1s also of importance to bear mt mind, since. if a dog sus-
pected of bemng rabud 15 isolated for a perrod of 14 days, and at the end of
this per1od ts alive, 1t 15 safe to assume 1 has not been suffcting from rabies.
This test may be apphed when there are no facilities for laboratory
diagnosis

Pathological Changes in the Infected Dog —Naked-eye Appearances —
‘There are no naked-cye appearances pathognomonic of thrs disease,
although a striking feature 1s the marked degree of emacration presented
by a dog that has died from the infection 3t 1s much greates in degree
1han can be accounted for by the mabibity of the amimal 1o partake of
food dunng the short coune of the disemse  The distinctive change s
confined to the bratn and for thys reason a general post-mortem examina-
fion 35 not stictly essential But it s often very helpful It allows
exclusion of other causes of death and permuts exammnation of the stomach
contents  These may be very revealng because rabud anumals oftea dis-
plav a perverted appetite for bits of stick, stones, and other objects not
normally found n the stomach of a dog

The utmost care must be taken by the opzrator to guard humself and
his assistants from infectton, The hands, wrists and arms must be
covered, goggles may be worn, and the head of the dog may be immersed
n ¢arbolic to destroy virus about the mouth

Microscopical Changes ~The demonstration of Negri bodies 1s con-
clusive svidence of sabues, for in no other discase are these charactenstic
featuses found.  Negrs bodies are cytoplasmic inclusions, and are found
s thesr most ughly develaped form and wm greatest number inuide the
tacge pyrarudal cells and thewr processes of the hippocampus magor *
For this teason the ippocampus mayor s regulatly exanuned for the
presence of these specific bodies It 1s of considerable impoctance,
therefore, that every medical officer should know where this structure les
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and how to expose it.*  Negri bodies may be found in any of the neurons
of the nervous system, but rabies cannot be excluded in the laboratory
unless the luppocampus major has been examined,

Symptons in the Dog.—The symptoms in the dog, with certain exceptions,
are simular to those that occur in man,  The course of the disease, from
the time when the symptoms commence, lasts not more than five days,
and during this period there are three stages.

(1) Premonitory Stage.~—The characteristics of this stage are: altered
behaviour, the dog seeks sectuded corners, ceases to be obedient or
may show excess of affection; perverted appetite, this 15 one of the
most characteristic features of the disease 1n all the lower animals.
These early symptoms may not aiways be pronounced, and this
makes 1t difficult 1o recogmze the disease at this stage, especially if
there 15 no suspicron of any infechion.

{2) Stage of Exertement—This stage is characterized by aggression,
snapping, unprovoked biting, atmiess wandering and alteration of
the bark to one of a high-pitched tone, Later, there is a staggenng
and erratic mode of pr panting and of un-
swallowed saliva from the mouth, This 15 the ‘*mad dog”* stage
and lasts for one or two days.

(3) Stage of Paralysis—1f the stage of excitement is short, dumb rabies
may supervene without the furious stage eser having been abserted.
The paresis 1a the hund i rotice-
able 1p the tal which hangs downn a hl‘:le§s m:m'ncr., Later, ltze

affect the whole body.

‘The Disease in Man.—/fncubation Period.—~The penod of incubation is
vanable and depends upon a number of factors, but it can be s(a!cd
generally that the nearer the bite is 1o the brain the shorter the incubation
period.  The figures usually given are as follows: for bites about the
face, thirty days; the arm, forty days; the leg, sixty d.ays. Tt must,
however, be emphasized that these figures are subject to wide varation—
from seventeen days to three months ar fonger.

Onset~There may, in some cases, be a prodromal stage w ich shght erse
of ternperature, and dusing this periad the patseat may complain of shight
headache and nsomnia, but mote frequently the onset 1 mar i3 sudden.

B tages may be

Symptoms.~During the short course of the discase three f
d;s{:uguishcd. More often, howeser, these stages are sl-defined, the end
paralytic phase developing rapidly.

P rmost
* To expose the ppocampus major the brain fs fald down verie Sraerocy,
. . L
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by the veterinary officer, or for 14 days. Suspected anmals should be
observed and not killed; if they are hiled care should be taken to preseat
mjury to the brain.

Treatment.—Treatment of ratnes by vaccine therapy 1s not curatwe
the strict sense of the term, but preventive, Advantage is taken of the
Tong meubation pertod, n which immunty can be effected, to abort the
infection before it has had time to devefop. But as immunity tales time
to become vaceine should be as soon
as possible after the bite, and carnied out whenever an individual has been
itten or contaminated with sabya, cven though no wound has been
nflicted.

Treatment comes under four headings - {1) Loca); (11} Vaceine prophy-
laxss, (1) Serum prophylaxis; (1v) General,

(1) Local —The wound should be washed thoroughly with soap and
water and then cauterized. It is most important to reach every part of
the wound and this is by no means an easy matter with deep bites. The
cauterizing agents that may be employed are pure carbolic, concentrated
mtric acd, siiver mirate, potassium permanganate, or the actval cautery,
For deep bites a kmtting needle ot similar prece of metal heated to a dull
red heat makes a good cautery. It must be emphasized that local treat-
ment does not do away with the need for specific vaccine therapy,  Experi-
mentally, 1t has been shown that the virus does not remain localized for
any length of trme.  ~

(1) Vacemne Prophylaxis ~This consists of a course of injections of
ant-rabie vaccing.

The virus as it 15 recovered from an animal that his contracted the
disease 1n the natural way has a great mnge':lf infectvity.  1t1s termed

fifteen to 'l\vemy days.  As the virus 1s passaged by subduraf imocutations
from rabbit to rabbit, the ncubation perod becomes progressively

shottened until there comes a time when the symptoms appear constaatly
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Laboratory Diagnosis of Rabies in the Dog.—The laboratory diagnosis
1s dependent upon demonstrating Negri bodies in the brain.  The demon-

Chontina 0

Srran MW Ve BTG, Gl AU RULSILS, T dYdIldDiE,

Method of Removing the Brain

1. With a hammer crack the skull bones through the ntact skin

2, Reflect the skin, remove the broken skull bones, and expose the bram,

3. Incise the dura and diwvide the bram down the centre into two

longitudinal hatves.

4. Lift out each half of the brain separately after severing the nerves,

and dispatch to the nearest military laboratory.

1f the specumen 15 sent by post of radl, 1t must be presetved,  The whole
brain tmay be sent or the hippocampus major which forms the floor of the
lateral ventricle,

Preservation of the Brain.—The fluids that may bz used are methylated
spintt or 10 per cent, formalin; the formalin 1s to be preferred. 1f an
attempt 1s to be made at i1solation of virus one of the two habes of the
brain must be presered 1 50 per cent. glycerine,

I refrigerated transportis avaslable, it 1s best of all to send the unopened,
unpreseryed head to the pathologist who 18 thus free to choose the methods
of preservation best suited to his own techmique. It {s afways wise to tike
an early opportunity of finding out the procedure for any gien place since
local conditions may dictate the use of one technique rather than another,
In any circumstances the specimen should be wrapped in a liyer of
cotten weol and placed in g container of adequate size with a )vx'de mough
and the Iid sealed securely, The container should then be dispatched in
a box with sawdust,

Prevention of Rabies in Animals.—Antr-rabic vaccine for ammals is now
available and gives protection for at least six months, It is advisable to
have dogs soculated whenever cases of rabies are known to hav < occurred
w the neighbourhood, A simular course of treatment 1s given in the case
of the dog asin man. 1€ 1t 1s known, howeer, that a dog has been bitten
by a rabid animal, 1t is better to run no risk and to have it destroyed.
Human ant-rabic vacemne is not of value for protection of dogs.

RAT-BITE FEVER .
As a descriptive term, **rat-bite l'e\er". feaves something to be d“;ﬁdx
The rat 1s not the only ammal whose bite may Qause the d!sc:;C. L :n
from cats and ferrets have also been incrimunated.  Moteover, there

3 flum ments
w0 types of rat-bite fever caused by different organisms; Spirll t
and zpc bacillus (Faverhll by il Nevertheless the term i3
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prostrated and often delirrous.  His tongue 1s moist but coated with a
white or yellowish fur. Itis to be noted that, in contrast to what 1s met
with in typhus, the tongue continues moist throughout the illness save in
rery grase wnfections  The patient 1s constipated, his shin 1s usvally dry,
and jaundice may appear, though 1t is often a mere conjunctival tinge
Tharst, restlessness and yoruting, 1t may be of blood, complete the picture,
but in 2 mumority of cases there 15 an €vanescent rash, either rose spots like
those of ty phoid or a reddish motthng.  Hiemorrhage forms of the disease
somettmes occur. Luver and spleen enlarge.  The urine is scanty and
high-coloured. The appetite is poor, but occasionally a voracious hunger
1s desefoped.

The patient may pass 1mto a toxermc state with tympanites and hiccup
and eventually die, but usually after five or six days of fever the first
crists takes place and 1s accompanied by profuse sweating and sometimes
by dartheea  The fall of temp:rature, often to subnormal, is both
marked and sudden. There may be a descent of 10° F. in twenty-four
hours. The change in the pattent’s condiion 1s remarkable His
appetite returns and after a day or two he may feel so well that he s
keen to get out of bed, In debilitated patients, however, the fall of
temperature may be accompanied by serious collapse.  After a week or
so of apyrexia the first relapse occurs Once again the temperature
swings up and all the symptoms of the first stage are repeated, sometimes
1n a minor degree.  Sweating, however, is usually more in esidence and
the amount of unine mereases.

The temperature remains elevated for three or four days and then a
second cnisis occurs.  The patient may thereafter become convalescent or
he may have a second and even 2 thurd or fourth relapse, but this is rare
m the European form of relapsing fever,

In protracted cases comvalescence 1s slow, but as a rule it 1s fairly rapid
and recorery ts complete.

Complications,—Jaundice, severe diarrheea, epistats, hematemests and
hematurta, parotitss, herpes labiafts, preumonia, menmgeal itritation, and
ophthalmia may be mentioned.

Epdermucs sary greatly in mtensity,  In time of war, among sg.mrd
and debtlitated communities, relapsing feser tends to be a serious disease,
and the mortality, usually shght, may be considerable.

Diagnosis.—The spirochzte is found in the peripheral blood during the
parosysms, and can be stained by the Leishman or Gremsa stans, by
carbol.fuckin, ae by alcohole gentian iolet. 1t s best demonstrated by

- wet preparations or dry stai 3
the d‘"-‘ .f;-dd ﬂ'fffho:‘fﬁ’:f:‘:nm" h‘: d‘:x’:«cd inan gdmaly cover-glass.
' + d,and the film
a sreferably with
« strenpth. The

seful.
. v g the febrle
periods.
Differential Diagnosis.—At the outset the discase may
typhoud, typhus, trench fever, or cerebro-spmal fever,

be mustaken for
bt the pecubiay
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Aftican Coast; Southern Spain; and an extensive area Fastwards to
Persia, Turkey, and Transcaucasia,

@) The greater part of Southern America, including many of the
Southern States of the U.S.A.; Central America; and the Notthern
part of South America,

In Central Africa the disease was troublesome during both the 1914-18
and the 193945 wars. In this area the causative Spirochxte is named
8. duttoni; 1t 1s morphologieally indistinguishable from the other so-called
species mentioned already. The chief vector of this spirochwte )s the
tck Ormahdorous moubata (Plate 2), one of the Argaside, concerning
which details will be found 1n the section ** Arthropod Pests®’, It suffices
here to say that it bites at night; that it lives in huts, bandas, and rest-
. o P YO A S A S

reaction. Infection takes place as a result of its infected fieces con.
tammnating the tick-bite.  One tick can infect.

The disease 15 usually sporadic or endemic; but it may assume epidemic
proportions if buildings where numbers of men sleep n transit become
heavily infested with O. moubata. The mcubation period is dfficult to
determune, but probably hies between four and 18 days,

Chnical Picture,.—Generally speaking, the chnical picture closely
resembles that seen in the louse-borne disease.

The onset 15 sudden, with severe headache and fever. The rate of
the pulse 1s quickened but not in proportion to the height of the tempera-
ture, which 1s usually 104° or 105° F. (Fig. 61). There s often an 1nstial

e wmman me Rat and

e mtenne 4 et

palpable and 1t becomes mereasingly hard and tender dunng leotne
periods; the Liver also 15 often enlarged. The total leucocyte count 15
narmal or shiehtly rassed. o e

. . .

d 24 hours' tever.  1itauannl we stoe

ty persist between the febrilc bouts  The
Lably constant in any particular
is to lengthen as the discase
en missed; but when this

more than a rigor, headache, an
rigiduy, or both, may occasionall
fength of the afebrile intervals 1s remar!
case; there 15 no tendency for these interyal
continues. Tt is true that 2 febrile attack 15 oft
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happens the next bout of fever comes along after an afebrile period whi
W
ts double the length that 1s usna] for that particular patient, e i

Complications.—Among native troops in East Africa during the 1939-45
war, iriis was the commonest complication of relapsing fever, and in
some outbreaks 1t affected 20 per cent. of patients, Iritis 15 nover a
presenting symptom; it occurs duting one of the relapses, and not duting
the first febrle attack. It often continues for many wecks after the

treated by mydrjasis with atropine.  Any **red-eye*” that develops during
the course of relapsing fever should be regarded with grave suspicion and
treated 1f there 1s any room for doubt,

Other complications are jaundice, lobar pneumonia, cerebral affections,
and severe bronchutis, in native Africans they tend to occur in that nrd:r.’
Cerebral c‘omphmnons include coma, meringeal reactions, and focal

. [ e N e miamiemntg

. on

In Europeans, cerebral complcations are more common, the common-
est are menngeal reactions with lymphocytic pleocytosis or focal rervous
damage, or boath, .

Severity.—The disease is a
N A "L

one,

Hlness,

The mortality in a recent large outbreak among native troops in East
Aftica was Jess than 1 per cent.

Duagnosis.—The diagnosis can be made with certainty only by finding
the spirochate in the blood. It is essential to take frequent blood films
1 all suspicious cases, and to continue doing so until the final fall of
temperature mdicates that the particular attack fas ended. Spirochates
are seldom seen m the first film, but they become increasingly frequent m
later shides. Sometimtes they cannot be demonstrated at all, It 1s worth

the value of well-stained thick films, especially in the tick-
borne disease; for in thes form spirochetes are normally much scanuer

laria, and, less
fawy enhtattian

Prophy laxis.—This cannot be discussed here in detarl.  Because of the
nature and habuts of O. moutaba, the disease 1s a **house™* or **place’
discase, and mn this gespect 15 uplike Jousc-borne relapsing feser.  Natne
huts and rest houses should as far as possible be avohded, Infection 15
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tract of certain blood-sucking arthropods. In the case of exanthematic
typhus the nickettsize are taken into the louse with the blood feed, where
they develop in the almentary canal, Infective rickettsix not only pass
out with the fzces, but also invade the intestinal epithelium and eventually
cause the death of the insect.  Other rickettsiz appear to be harmless to
ther arthropod hosts,

When man or a susceptible animal is infected, cither naturally or
experimentally, with the faces of arthropods contaming certain types of
nickettsix, the rickettsia invade and develop m the tissues, giving fise to
vanous chimeal conditions.  Not all rickettsiz, however, are infective to
man,

Man s susceptible to a number of rickettsial infections, the most
wnportant of which are exanthematic or epidemic typhus, murine or
endemic typhus, and Tsutsugamusht or scrub typhus of the Far East,
The table below gives certain information regarding these diseases to
which reference is made later, .

WelFew | Geographeat Possile
Disease. Reaction Disteibution Tnsect Vectors Vertebrate
s
Exsathematic | OX 19+ +++| Eutope, Abyss. | Louse, Pedicutas hue | Man
typhus OX K- 112, Notth | mamws
Endemic or mu- | OX 190+ + | Worldwide, | Rat fiea, Xenapsylia | Rat tsquurel.
i typhus. OXK— cheopty ahrew)
Tsutsugamuihs | OX 19— lﬂan Formosa, | Larva of— Bandicool,
iscase - {scrub } OX K4+ + Malaya, Java, Tmmbltu’u ahamushl neld mice,
of rural typhus Sumatra, New n), T deliemsis shre
of Far East and Gumes, fadw, (Mahyl\.f deemis g otner
ML typhus of Burms, {New [ rodencs
India) Gun )
Rocky Mountam | OX 194+ USA Dermacentor anderionl, | Qosts, hares
potted fever | OXK4 + D variabll and ocner
(Enum n: ;g"l:‘
Westera forms)
Fidvre bouton- | OK 194 + Mediterranean | Dogtick, Riiplcephaluy | Dog
e OX K+ + Zone sanguineus
<z rE T Pt ke Hemonhvealis | Dog?
. A . . Lo
B . . .-
bt i S
Q fever OX 19— Australia, i Tiks, "'E:f:.'a’,ﬁ'. Bandicoat
Ok~ Us4 rnderionl, D ocel
denialis, Ambl) a
americanum,  Rhipie
Cephalus saneuneus® |
Trench fever 0X 19~ North Afﬂ:li Louse, P, humanns M
OXK— any ot o
urope sad
Nvddle Elil i
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zvng rise to thrombosis,  There 15 also a prolferative reaction on the
part of the vascular endothelium giving rise to the characteristie micro-
scopic nodules 1n the skin and central nervous system. It must be
admutted, however, that autopsies on fatal cases sometimes show no
characteristic lesions 1n the bram or elsewhere, Death from typhus is
frequently the direct result of extensive proliferative reaction in the bram.

Incubation Period.-=This saries between five and fourteen days, twehe
days being the usual time,

Symptoms.—Thesc vary m different outbreaks, and an attempt has been
made to present a composite picture of the disease,

The onset may be slight, there being only the discomfort of a mild
headache and patn 1n the back together with a loss of appetite; or it may
be sudden and well marked, and the patient, 1n addition to the above
symptoms, suffers from cold shivers, the eyeballs are tender on pressure
and there 1s a sense of lassitude, malaise, and famntness  Occastonallv
general convulsions passing into delinum herald the attack, The period
of onset lasts about two days (very occasionaltly 1t may extend to a weck or
more) and on the third day the symptoms become aggravated and the
fosus eTm kv mer ke the serpencaneg, Thapatent thangh
I
" AR 1
B < LR 9 ot A
excessive and the tumidity absent, The pulse rate increases while the
temperature may still be normal—an important pont in early duagnosis
Two other helpful early signs are bands of injectton on the conjunctisic,
extending from either canthus to the cornea, and slight contractton of the
pupil, a sign much stressed by the old physicians, at any rate i Ircland

Epistawus 1s frequent In some epidemtcs and may be profuse and per
sistent. There 15 a general reddening of the skin and what has been
termed a ** N 15 not red channels
runmng here and there and combining to form erythematous patches
The conjunctive may become congested and some nasal obstruction, with
shight discharge from the nose, may manifest itself, There s no spleno-
megaly at this stage,

On the second or third day the temperature begins to rie and after a
morning rermssion runs up to 103° to 104%  Its usual course 1 shown in
the charts, the fall being by lysis (Fig. 62).  There may be preconvalescent
rise.

Cases with rermttent temperatures are encountered, and these arc s:n;l‘
to do badly owing to cardiac trouble. The urmne 1s pormal. The msr
generally appears on the fifth day, being found first on the upper Puf; ol
the abdomen and spreading thence to the chest and shoulders. The ncer
1s s0 rarely affected that the complete 2bsence of any rash on ibe face lsl :
considerable diagnostic value. The eruption often extends all m:lr c
body except the face, but 1t 1s more profuse on the trunk, especially on

it the indnidual lesions
e k. Therash endsto be pelymerptic gnd the M O

= xanthem 15
from ros¢
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definum, and retention of unine appear m all but the mider cases. At
this stage the urine may contamn albumin and casts, and the sphen wiff
be found somewhat enlarged. ‘The patient becomes more and more ke
alog. He is constipated, often wets the bed, and shows signs of cortical
irritation such as twitching and hyperasthesia,

If he is gowng to recover, a change for the better sets in about the
fourteenth day; his nund clears, and within a week he 1s hungry and
convalescent though weak and flabby. I he 15 going to die the coma
deepens, fis tongue continues dry and criisted, the temperature remains
elevated or nises and the heart fails (Fig 63). Sometimes a patient will
die after the crists from exhanstion or complications  There is seme
evidence to show that the virus remains in the body for three weeks after
the fever abates.

Fig. 63.
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Ternpecature Chart from the sevanth day of a Case of Fatat Typhus Fever
. PR N

fulminant cases with early and vrolent defmium which succumb QUILKLy,
and what his been called the **high-tension type*', with ety Sq;‘r;
headache and photophobia lasting throughout the entre pyrexial period,
no defirtum but mental srritabibty,  The pulse 1s refatively slow but very
full and boundmlg. s e st v countS
' . mso
eret

Jear

cases, there1s and ify 2 rarhed, pof
leucocytosts during the sccond week of fever.

Ce ications. -] it of the fungs, m;oc,\rdn;.
\enous thrombosss, otits media, parotitis, bed sores, gangrene of 1
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feet, and h may be Dtartheea s
profuse as to require treatment  The disease may be followed by pcn-
pheral neunus and Gut the Y 1s uswally

rapid and complete Internal-ear deafness and a confusional mental
state may persist for a considerable tume into convalescence

Trognosis—The progross in the young adult who 15 reasonably weld
fed 1s very fair, but in those debilitated by famine and those over the age
of forty years the outlook ts uncertamn, Those who develop early delirum
are very 2pt to die

Diagnosis.——As an ard to diagnosis the production of artificial stasis of
the vesscls is said to be wseful  Where the rash 1s not charactenstic or 1s
spaningly developed place a bandage Tound the arm. The resulung
engorgement of vessels shows up the exanthem more clearly, and the red
macule can be observed to take on a blue, cyanotic hue, which eventually

group of tevers contain antibodwes that react with certain strams of
Protens organisms

Waeil-Felix Reaction.—The true nature of the reaction 1s sull imperfectly
understood, but although the sera of typhus patients may agglutinate a
variety of Proteus stramns, the so-called specificity of the reaction s

Gosery related to UXIY than to OXK, and for the sake of clarity the
Weil-Fehx reactions m different rickettsioses in the table have been irmted
to the strains OX19 and OXK  As wall be seen from this table the sera of
patents suffering from typhus of
Proteus OX19 only.

The agglutinms may be detected as early as the fourlh day i certain
cases of :umh:m:uc (yphus bu( usun]ly are not appreciable until a day

1ne sera of normal sndividuals may of both
0XI19and OXK inlow dilutions, and such agglutination 1§ mare frequently
observed with OXK suspensions. Any reaction with a serum diluted
1-100 or more, however, must be regarded as very suggestive, But the
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most important criterion is the rapid rise of agglutinin titre as the disease
develops.

The sera of tndividuals suffering from diseases other than typhus may
agglutimate O suspensions of Proteus X. Chronic brucellosis, toxoplasma
1 adults, tularemea, and typhoid fever in inoculated subjects are the chiel
examples. Although there may be early and appreciable titres with 0%
suspensions, 1t 1s very rare to find any significant rise in titre as these
diseases develop.

Conversely }}‘\e sera of patients suffermg from typhus may agglutinate

PetmitienPraibaaiii At R .

ttre with the particular Protens suspension steadily increases, whilst the
titres with the other antigens do not show any significant increase, It
may be of mterest to note that with Bacs. 1yphosum suspensions early and
apprecrable titres with the H, O, and Vi antigens may be observed

The Weil-Felix reaction ts a valuable test but 1t cannot differentiate
I ne h typhus from flea-borne (murine)
typhus  In the 1939-45 war, rickettsial agglutination tests with epidenuc
and murine rickettsiz as antigens have been used 1n the Middle East and
elsewhere, When the test 1s carried out under proper condittons with
good suspensions, 1t can afford the greatest help in showing whether an
outbreak 1s of the epidermic or the murine variety.

The 15 of jological importance because a case of
louse-borne typhus may initiate a serious emidenuc, but there 1s hittle
danger of a simitar catastrophe from a case of the murine disease, which
15 pnmanly a disease of rodents, infection in man being acaidental.
Unfortunately, the test1s a delicate one to handle. It demands an expert
to prepare good, reliable suspensions, and a skilled worker with a heen
sense of responsibility to sct up the test and read it. an Rooyen,
reporting on a large series of tests done in the Middle East, found that
the louse-borne (epidemtc) disease occurred almost exclusively during the
winter and spring, and that murine typhus was prevalent during the
summer months.

‘.

Differential Diagnosis.—Typhus has specially to be distinguished from
typhoid and paratyphoid, while it may also be mistaken for Jobar pncu-
monia, mfluenza, cerebro-spinal fever, measles, relapsing fever (may be
also hce-borne), plague and septicemia,

Treatment.—A satisfactory specific treatment has not yet been reported.”
Sulphonamides and penecilimn are useful in the treatment of sccondlmz'

a good and conscientious nurse can do more for the typhus patient than
2all the medicines 1n the Pharmocopeia.
The apathetic or semi-conscious patient with severe typhus s very apt
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to suffer from dehydration and salt depletion, both of which require
constant attention  When enough fnd cannot be gren by mouxh, 2%
aften happens with 2 patent,
of fhuids 1§ essential, Typhus patients Jose weight and flesh rapidly and
many suffer from obstinate anorexia, consequently every effort should be
made 1o introduce sufficient nostishment, inchsding a hberal supply of
first-chass profern i 23 patatable a form as possible.  The aim 15 10 gne
a fhnd or seme-flid duet of at feast 2,400 calorses wath 3 mummum of
100 grammes of protemn of high biological value and at least double the
normal requirenent of vitamns and mineral salts,  Smatl, frequent feeds
ase best.  Steep rhythm may be reversed, with nocturnal nsomnsa and
restlessness which 15 ofien extreme, this may require sedative treatment.
Morphine should not be withheld from suitable cases,

Cyanosis ts treated wath ovygen, preferably admunistered through a
BLD mask. The movth, back, and bladder requre spetiat atcation.
By meniculous attention (¢ hygene of the mouth and (o prassure ponts,
every effort should be made to prevent suppurative parotitis and bed
sores, both can be prevented by a keen and adequate pursing stafll
Retentron of urine with overflow 15 ndt uncommon, it is best deaft with
by regular cathetenization, Patwents wath typhus should be carefully
walched for concurrent malarta and secondary wfection, appropriate
eafly treatrnent being given as required,

Prophylacis.—The fon of typhus 1 any com-
muuuy whzre end-.-rmc Kyphus X318 45 dependent on the prevention of

the hygiene organization.

DT and anti-louss powders contauung this most valuable agent
(AL 63, Marks 111 and {V) have revohunionized the prophylaus of ait
louse-borne mfections ncluding typhus. (See Arthropod Pests and
Appendit In

1n deabng with any outbseak of exanthematic typhus, medical officers,
nurses and hospita$ altendants aee obviously exposed o greater risks
than the rest of the community and W past epidemics this growp of
mifividuals has suffered greatly from the disease, yet they can be most
hspared under such conditions. They must take several obvicda pre-
covuoms,  In the fiest place, wheeser i3 or s not immutized, medical,
nursing, and hygiene personacl must be fully protected by vaceme (3 doses
of Uc,:m at weekly _',“““ 3 heir inoculations must be kept up to

Aatn b 3 *hanctan?

appear i clouds when a Ibusy parson is undretsed,
Lousy clothing must be faken from an mfected gatient before hus
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admusston to hospital; 1t must then be removed and sterilzed by heat {see

16) and the patient must be thoroughly deloused. Thereafter he 15
not a source of danger to his attendants or others. The stretcher,
blankets, and personal belongings must also have attention.

Contacts of cases must be sought cut and deloused by dusting them
with anti-louse powder (see Arthropod Pests and Appendix 1 for details).
An efficient case-finding scheme 15 of the greatest jmportance and 5o 1s an
efficient delousing organization prepared to deal with the great numbers
that may require treatment in epidemic times. Contact between troops
and the lousy population is reduced to a mmxmum and known infected
areas are put out of bounds, Mass ion of civilian
requires large supplies of vaccine and 1t 15 seldom feasible; all troops
should be fully protected with the best-accredited vaccme avalable,
That now in use 11 the British army conststs of a mixture of killed eprdemic
and murine rickettsie preserved in formalm, which causes momentary
stinging on moculation. The organisms are cultured on egg yolk, and,
m those sensitrzed to egg, anaphylactic reactions may develop; adrenalin

must, be at hand for of any such complica-
tion,  Otherwise the vaccine causes little or no disturbance in 2 normal
person,

Other Fevers belonging to the Typhus Group

Other members of the group are named in the first part of the table on
p. 258. It will be seen that with the exception of murine typhus, whch
1s world wide in 1ts distribution, these conditions are restricted to certait
territories and that generally therr incidence is seasonal according to the
1nsect vector., The table 1n question 1s by no means complete for there
1s Little doubt that many fevers, now called P.U.O. in the absence of an
exact diagnosss, m tropical and subtropical areas belong to this group of
diseases,

The clinical picture and pathology of the group are essentially those of
the principal member, exanthematic typhus, but generally the syroptoms

are less severe.

Rocky Maunmm Spotlcd Fever, however, is usually a scverek d.seasc
[agbri el Pt

hands and the soles of the feet,
SCRUB TYPHUS
(Tsutsugamusht disease, Japanese river fever, mite typhus,
Scrub typhus is widespread over many areas in South-East Asia and
the South-West Pacific, being found in Ceylon, Burma, Malaya, the Dutch
East Indies, New Guinea, Formosa, and Japan. Severe outbreaks have
m:d among troops operating in many of these countries. o

K-typhus )
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120 or more), and Iow blood pressure (80/55 or lower) are evidence of

grave cardro-vascnlar embarrassment,

g In one-third of the cases, the spleen is palpable from about the tenth
ay.

Albuminuria and cylindruria are common. Oliguria and rismg blood
urea usually denote dehydration but may be due to renal involvement,

There 1s no characteustic blood picture. A polymorphonuclear
leucocytosis, which 1s usually due to secondary infection, sometimes
occurs during the second week,

The complications, which are usually due to secondary pyogenic infec-
tion, wclude various septic putmonary lesions, of which broncho-
pneumonia 15 the most common, bullous impetigo, and suppuratne
parotitis, Less-common complications are axillary or ingumal bubo,
venous thromboses, and optic atrophy.

An attack of typhus often activates latent malaria.

Many cases run a mild course throughout with a shortened febnle

from a variety of septic complications and sequelze.

Muscle-p. are usually d of in the legs and shoulders during
the first week out of bed.

Tachycardia with dimumshed exercise-tolerance, internal-ear deafness,
visual disturbances such as diplopia and difficulty in focussing, and mental
confusion may persist for three to four weeks.,

Secondary fever that lasts for a few days or up to a week follows the
primary attack 1n some 10 to 20 per cent. of cases.

Prognosis.—The mortality has varied from 2-25 per cent, 1 recent
epidemics 1n the forces, the highest death-rate occurring among those
exhausted from any cause such as chronic malarta or marching long
drstances on short rations. The majority of deaths have occurred 11 the
third or fourth weeks of the disease. Bad prognostic sygns are: fever

lasting more than 18 days, pul t g 120, y-rate of
over 34, cyanosts, restless delirium, tremor of the hands, and plucking ﬂ'l
)1 The heart may be very but

P
cardiac lesions are rare sequels. The important thing, 1n convalescence,
15 to prevent the development of a cardiac, or any other, neurosts.

.. ~oate
i .

the rash (it may not appear) on or about the hith day or the developuius
of a high enough titre in the Wexl-Felix reaction, usually from the seven(ﬂ
to tenth day onwards (extremes : fifth-twentieth day). Aggru‘qnamfl_i;:“

against Protens OXK suspensions; 1t either fauls to agglutinate srviees
0X19 and OX2 or agglutinates them only o low tatres in the same range
as normal serum,
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British Army because its effect lasts longer than D.M.P.  Properly smeated
imto clothing 1t will greatly reduce mite biting and the incidence of mute-
borne typhus. Two ounces of D.BP. o man a fortrught is enough to
mmpregnate sherts, trousers, socks, and puttees—one ounce is rubbed into
the clothing 1n use and the second ounce 1s applied to the spare clothng.
Impregnation must be done by hand as a proper deill.  How long the
garments remain effective depends on the amount of hand-washing and
heavy rain they must stand upto. The important thing is that a properly-
impregnated garment immobilizes mites in five minutes and later kills
them altogether. Tlus greatly reduces the probablity of their being able
to reach and bite a part of the body. Benzyl benzoate promises to be
perhaps even more effective,

The patient with scrub typhus need not be isolated when adnutted to
hospital since man-to-man infection does mot occur. Special action

contacts 1s also Ye

TRENCH FEVER

This condition, apparently a distinct and hitherto unrecognized disease,
was first reported amang the troops in France in the war of 191418, but
occurred 1n the Salonjka area and seemungly also mn Egypt, There 15
evidence to show that it was introduced into the Mediterranean area from
France. There ts no record of its occurrence in East Africa, but it was
reported from Mesopotama (Iraq).

‘French fever appareptly disappeared as a clmical entity soon after ﬂ)e
1914-18 war, but two localized institutional outbreaks of a sumilar fever, in
both instances associated with Iice infected by a member of the Rickettsia
group of orgamsms (R. weigl), were reported from Poland, the last out-
break occurring in 1939, Whether this fever, known as Weigl’s diseast,
was 1dentical with trench fever 1s unknown, During the winter campaign
of 194142 trench fever reappeared in the German Army on the Russin
front. There 1t threw a constderable stram on the medical and army
organization for cases were numerous and hard to recogmze with cer-
Mt . SFA L ews L DA shata Mgy w4k tha intantinn Of

Cuttures of these rickettsie inoculated into volunteers have set up ﬂf:
nfection chinically resembling trench fever. These rickettsiz are nol
pathogenic to rhesus monkeys, mrce, rats, rabbits, or guinea-pigs.

Etiology.—It is generally accepted that trench fever 1s due to Rickettsia
quintana, found 1n the gut and excreta of infected lice. The fouse, P
Jutmanus, has defimtely been proved fo be the vector, The mfection i3
usually derived from the excreta of infected Jice scratched or rubbed 1o
skin abrasions.

The fact that it is the excreta which are infective explains cases of’ trench
fever occureing in wounded men who have not harboured Jice for lorjﬁ'
periods, because the dried infected excreta blown on to a raw surface Wi
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Alternate shivering and sweating is a peculiar and very constant feature,
while some authors describe cases with vommng and diarrheea and a rare
type presenting, at the onset, bro-spi The conjunct:
are congested, the tongue 15 dry with a yellow 1‘ ur down its centre flanked
by red margins, ‘There is usually constipation,

The spleen enlarges, and in 70 to 80 per cent, of the cases small erythe-
matous spots or papules make therr appearance chiefly on the chest, back
and abdomen, They are usually flush with the skin and pink in colour,
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and disappear on pressure  ‘There may be few or a couple of hundred,
and they are often evanescent. Sweating is common, catarrhal symptoms
rare, atbumin in the urine not infrequent.

Labual herpes is often seen. The blood shows a leucocytos:s and an
increase of polymorphs up to 90 per cent, during the febrile pertods.  The
Ilymphocytes are said to show a slow relative increase during convalescence.

Tn bad cases the patient becomes anemic, and owing to lack of sleep~
the result of the severe pans—he presents a worn, haggard look, and
suffers from mental depression,  As a rule, however, the eye remains
clear and bright, thus differing from the dull and half-closed eye of the
enterica group of fevers,

The pyrexta calls for special mention (Figs, 64 to 68)  The two forms
already mentioned as occurnng at dfferent stages of the disease are ;n
order of sequence —

1. An irregular remitiant and intermuttent fever lasting for a period

rarely exceeding four weeks. 1t may be so slight as to escape notice

2 A definitely intermuttent fever, often showing a regular pertodicity,

and sometumes extending over a pertod of many weeks,

These two together constitute the compleie pyreal wave of the disease,
but 1t 33 umportant to note that the first form, when well marked, may
present three types of temperature curve .—

(a) A short, influenza-like fever wave, lasting abou three days.

(5) A similar wave followed, usually on the sixth, seventh, and erghth
days, by a febrile relapse, the interval bemng afebrile.  Irregular fever
may follow

{¢) The m:uial wave m:ly nm more or Ies; mto the rehpsc and produce
a so-called T P! phoid tempera-
ture Irrtgu}.lr fever may follow.

The above are the types recognized by the War Office Investigation
Commuttec.
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tt may not appear for many moaths, the disease in the meantime being
apparently in quiescence as, in such cascs, the chances of resnfection were
excluded.

Thus secondary fever may be merely a single **spike’® or a series of
**spikes™, suggesting the appearances met with in relapsmg fever,

The temperature shoots up to about 104°F. In the single “*spike””
form it falls rapidly and continues on or about the normal Ime.  In the
multiple **sprke™ form the fever recurs at sntervals which usually vary mn
duration, but may be periodic {often four-day persods). The later
“‘spikes™ tend to be more irregulacly spaced. In the non-febrile periods
the 13 ‘The highest s usually reached
in the evenung, but thys is not 1varsably the case.

While the above appears to be the general course of the discase, it 15
clear that many irregularities occur,  [ndeed at feast four uregular chmeal
types have been described, but into these we need not enter.

The pulse-rate 1n the early stages i1s quickened, correspondmng to the
rise of temperature, later it tends to be slow in relation to the degree of
fever.

A loss of sensation, varying in degree, has been noted in the middle and
later stages of the disease.

Trench fever, though not a fatal malady, 15 a very cripphing one, for 1t
not infrequently leaves behund it a train of unpleasant sequela,  Of these
the most important is disordered actton of the heart, or wntable heart,
the result of a myocardiis which may produce ditatation or merely a
muBling of the first sound. On the other hand, the first sound may be
Joud with a slappmg impulse.

Tachycardia 1s common, and there 1s dyspnaa on exertion. Other
troubles are anzmua and perssstent pain, especiatly n the shins,

Diagnosis ~Unlike the majorsty of the other rickettstal diseases of man
the blood-sera of patients suffering from trench fever do not contamn anti-
bodies that react with the O-antigens of Proteus X strains,  Some regard
the condition of the tonpgue as very charactenistic, while the **spiking** of
the secondary feser 1s highly suggestive, as are also the *‘shin pains™.
As a matter of fact, the chmcal picture has to be studied as 2 whole and
other drseases excluded by careful laboratory tests.

Differcatial Dizgnosis.~—Influenza, malana, enterica, dengue, phicbo.
tomus fever, relapsing fever, undulant fever, and the milder forms of
leptospirosis may be mentioned as the discases most likely to be mistaken
for trench fever,

Prophylaxis.—This consists cluefly 1in measures directed aganst Jice,
(See Section on Arthropod Pests and Appendix L} - The urine and sputum
muyst be distnfected, as they contam the infectave agent.

Treatment.—For the most part thus 15 symptomatic.  Aspirt, 20 grains
at rught, seems to be the best analgesic.  Phenacetin and opium are useful.
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Mustard leaves ease the paias in the shins, as do hot belladonna stupes.
‘When these and other pains are very severe lumbar puncture gives relief,
bt vinum colchici should first be tried, as it has been found helpfil
Some employ Cotlargol, 10 c.cm. of a I per cent. solution intravenously,
the injections being repeated at two or three-day mtervals.  Coltargol has
been proclaimed a specific cure m acute cases, but substantiation is
lacking

Rest, blood tonics, regulated exercise, and thyroid therapy are indicated
for the subsequent debilitated condition,

SCHISTOSOMIASIS

Schistosomiasts in various degrees of severity is widespread in Africa,
where both Sehustosoma hematobium® and S. manson; are represented,

i)e due to S. mansom only. . japonicum causes the varety of the dissase
found 1n the Far East, the symptomatology of wiich appears below.
Etiology.—The sch afamly of [Ty i
trematodes. Of the mine known species, two, Schistosoma hematobitm
and S. mansoni, seetingly occur as a natural infection im man only.
8. japomicum, which causes the Far Eastern form of human schistosomiasis,
1s ot peculiar to man but attacks domestic animals—cattle, horse, goat,
dog, cat—as well, The six remaining species occur as naturaf mfectons
n various animals, and some of these schistosomes may on occasion
attack man, a pont to be considered when in' ‘suga:ing !]:e origm of

A cames 1y
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cercariz are capable of causing a severe dermatutis without the develop-
ment of visceral symptoms in those who bathe 1z infested waters. Tf&e
habutat of these worms is the vascular system, and, 1 the adult form, 3.
hamatobiumas found m the portal vemn and 1ts branches and lhg vesical,
uterine, and hxmorrhoidal veins, while S. mansomt inhabits chiefly the
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Jonger and 1s more filiform (Fig 69). S. mansoni, though closely resemb-
bng S. hzmatobium, has certan structural differences.  S. hamatobtum
produces terminally-spined eggs, which are found usually in the urine,
but sometimes 1 the fxces (Fig 71) The lateralspined ova of S.
mansons are found usually m the feces only, though rarely they may
ety Prisar

ausc of the symplcms. \Vork by Lesper and hns ccllmgues ha; demon-
strated the full Life-bustory of the parasies and pomted the way towards
prevention of the disease.

Fig 69,

Lateralapined eg3 of S manson!

Schisiazoma mansonl, male snd
female within gytcophone
candl, (ARer Loo)

The ceg, whether from the urinary passage of the rectum, if it reaches
water, hatches 1nto a ailiated free-swimmeng lana or miracidium which,
unless it finds a suitable host, perishes 1n about twenty-four hours (Plate
28)  The intermediate host—which, 1f found, 1t enters—is some species
of freshewater snail. In Egypt the whetkdihe snal,® Bulwar sruncarus
(Plate 29B), of the very similat B dybowshi and B innesi, harbours lhc
muacidiunt of the woinary Sch while the
Planorbis boissyi (Plate 29 A) affords shelter 10 that of the mtcsnml
worm A species of Planorbis (P. dufourn) was shown to be an efficient
intermediary for S. hamatobium v Poriugal.

* According to Anmandile. these three Bulmul are speafically identical, and
should all be included n the onc species, B fruncatus  Bufinus fruncatus
(Audoun, \SD‘))-I] contortus (\hcmud IBJI)
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In the snatl the larva becomes a sporocyst which gives off many daughter
sporccysts, and these, i their turn, produce vast numbers of bifid-taed
cercani® (Fig. 72) which escape into the surrounding water, A sugle
snail has been known to discharge 170,000 of these at the rate of over
2,500 a day. These tiny creatures can just be seen with the unaided
human eye when 1n clear water in a test tube, A lens 1s required for therr
detection m natural water. To the naked eye they look something like
a swarming mass of tiny white hairs. Their expectancy of life 1n the
free-lving state 15 about thirty-six to forty-eight hours, and if they fail to
get access to a human host within this time, they perish, They can
penctrate the unbroken skin, and also pass through the mtact mucous
membrane of the mouth when being swallowed mn water. The blood
stream carries the cercani® to the lungs, when they may pass directly
into the hver by way of the diaphragm, or they may pass through the lungs,
return to the heart, and reach the liver by means of the blood stream,

Fg. 71,

Ternunal spined egg of Schistosoma hamatoblum.
(Afer Looss )

In the liver they develop into adult male and female worms, the process
taking about two months to accomplish. Thereafter the females start
producing the spined eggs.

Symptoms.—These may be very shight or exceedingly severe. Ir‘n_ pn.mar‘y

specral kind,  Work on an outbreak among Austratian troops Egypr
(1914-18) showed that the incubation period of S. mansoni m{ocuon may
vary from four weeks to three months,  The most common period appears
to be from four to eight weeks, a shorter time than in the vesical disease.
Some of the patients felt an itching of the skin on Jeaving the water W here,
as events proved, they had been infected while bathing. Thc‘enrly e
symptoms as a rule began gradually with loss of appetite, persistent head-
ache, pamns 1n the back and Iumbs, and dizziess. Cough was frequent
and was the first Later, 1 pain, enlarged
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cases the lungs and Liser suffcr, the latter bacoming currhotic, but asarule
there are no symptoms of such mvasion, At the same tume the urinary
and mntestinal trouble lead to invaliding from anemia, marasmus, and the
intercurrent diseases and sequel 10 winch the vichim of schistosomasts
is hable In Africa S, mansoni 1s 2 common cause of splenomegaly and
of a form of hepatic cirrhosts known as **pipe-stem’” cirrthosis,  Chronic
schistosomasts is also considered an important factor n the causation of
Egypuian splenomegaly

Diagnosis ~This depznds on the microscopical examation of the
urine or l‘a:ccs and lhe finding of the charactersstic eggs

n their spheres, are often of
great agsistance in n\e dragnosts o[ schistosomeasis

The complement fixation and dermal tests devised by Fastley may be
helpful m establishing a diagnosss 1n doubtful cases

Diffcrential Diagnosis -—Care should be taken not to confound a chronic
amabic or bacillary dysentery with one duc 10 schmosome nfection
Reetal had alsotobe mfections,
urticatia, pulmonary tuberculosis, and hepatic abscess. Appendiaitis 15
another condition which 1t may resemble

‘Treatment —The specific treatment for schistosomiasis is the mtia-
venous admunistration of sodwm antimony tartrate, which in this disease
1s superior to the pentavalent compounds It 15 usual to commence
treatment of schistosomiass with an imtial dose of about § a grain of the
salt  The mjections are giveén every other day, with a maximum dose of
20r 2} grans  As the dose increases, some prefer to give the myections
al two-day (ntervals A course consists usually of about 20 to 30 grans
n all, but, as m all othar diseases which are cured by the tnyection of
antimony, there 1s no umversal curative dose, and each case must be judged
on ¥is own merits

Emetine has definte curative properties 1n this disease, and s the
treatment of chorce for children where antravenous injections are difficult
torachild of nine years, Cawston recommends a total dosage of 9 grams,
Bnen spread over t: four days, the dose
beng § gram,  Within the same period children of twelve years usually
require 12 grams, and those of fifteen 15 gramns to effect a permanent cure
Two-thirds of a gran, and 1 gram respectisely, are the usual maximum
doses  To counteract carduac depression some such drug a8 spacteme
(1110 to 1/5 graa) may be njected afong with the emetine.

As treatment takes effect, the ova passed out may be seen to be dark,
shrivelled or distorted in appearance, and they do not hatch out when
placed mn water

Anthiomaline, a Iithiam salt of anumony, 15 well reported on Inyce-
tion into the deltod muscle of 4 com of anthiomaline on six days a week
seems 10 have effected cure of S hamatobuim nfestation m 1o weeks
among out-patents contmumng therr work, though reporting some
generalized muscelar pain This would indicate that the eggs are disinte-
grated and the worms destroyed most readily by giving the drug sufficsently
often to prevent their recovering from one dose before the next and befote
much of the drug already given has been eliminated,
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farge scale, as for a town ot eity, 15 to be partly explaiaed by the
length of time intervening between the collection of the water and
1ts consumption, which usually exceeds the minimum of forty-exght
hours' storage required to ensure death of cercanx It should
be noted that sedimentation of water, with or without the use of
chemicals, 1s not effective alone in dealing with cercanx
Certmn chemical meihods of destroying cercani@ are valuable.
Superchlorination, as employed 1n the Army, kills the cercana m
30 munutes, chloramination in doses of 3 parts per million 15
effective 1n 60 minutes, while sodum bisulphate, 1 1n 1,000, 15
immediately fethal

As regards the treatment of water not required for drinking
purposes, cresol, 1t 10,000, will render 1t safe immediately, 1f’
stored overnight 1 1n 90,000 1s sufficient

2

JAPANESE SCHISTOTOSOMIASIS,
(Katayama disease, Oriental schistosomiasis)

Infestation with S japontcum, the cause of what the Japanese call
katayama discase, 13 extremely prevalent in certawn parts of the Far East,
especially along the Yangste valley m north China 11 15 also common in
Formosa and Japan, on the borders of Burma, and 1n the Phulippines and
Celebes, 1t 15 also found 1n certatn other parts

Individual infestations are apt to be very heavy The adult worm
resembles S hamatobumm and S mansont byt the mtegument s non-
tuberculatsd  Seven testes can usually be distinguished i the male and
the ovary in the female lies just posterior to the middle of the body.  As
many as S0 ova may be seen in the long straight uterus,  The ova are oval
and rather smalter (70 to 90 by 50 to 60 microns) than those of the other
two schistosomes and have a small rudimentary spine or knob near one
end which may be difficult to detect Specles of the fresh-water snals,

O 1 Ratmyama, and act as drate hosts

As in other schistosome infestations, man 1s infected by contact with
water contaming frec-swimming cercarie  Three chinical stages may be

recogmzed —

I Tncubation period and stage of larval invasion lasting about one
month  Skin trestation (**Kabure®) and wrticarial, pulmonary, and
febrile mamifestations are the usual features although they are
Inconstantly present
Stage of deposiion and extrusion when the 0va appear 1n the blood-
staned stooly  Emuciation and dvsenteric symptoms are marked
The hver and spleen enlarge
This stage docs not always follow, when it does it appears about
three to five years alter infection. It depends on hcavy nfestation
and 1s marhed by ussue and of
hibrous tissue  Depending on the orgns and us;ues imvaded, the
features are . hep.\uc <ierhosts, usualy with asciles and mcreising.

attacks, ambl; severe
dysentenic all:\ch and so forth A chronic cachectic stage leading
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With S. mansont infestations escape of the egas 1s oo uncertam to be
much of a guide when may safely be di: 4 and 25-30
gramns of tartar emetic 1s needed until such time as careful investigation
has revealed the elinical equivalent of anthiomalne.

Subop (an marhketed by Bayer as Fouadin)
is popular in Fgypt. Its chief ments are that 1t is already made up and
can be given by mtramuscular mjection. I Egypt, a 19-day course 15
used, 1 which the drug in 7 per cent. solution 1s given on alternate days,
this course 1s said to cure aver 97 per cent. of cases treated. The detarled

. PP ¢ EE R PPN

. . '
Totals. mpections=11, c.cm. of 7 per cent. solution=30, grammes of
drug=35, If necessary four further injections may be given, each 50
c.cm of 7 per cent solution (035 g). Stibophen, S cem given 1-m, on
five days a week for two weeks 15 also said 10 be effective,*

Prophylaxds —This is most important and consists tn the strct avoid-
ance of any kind of personal contact with water which may by any
possibility be infected. The Nile and its canals, the lesser wnigation
channels, the waters of swanips and marshes, and any permanent collec-
tions where the snail hosts niy occur are to be viewed with suspicion

Unfiltered water from such sources 15 dangerous unless 1t has been
stored for at least forty-etght hours after bewng drawn,

Bothing, wading, washing and drinbang in such waters must be for-
bidden

Clmes
- M

n

. v h

boots and gloves,

To ensure a safe water supply the following measures should be

adopted —

(a) Weed on which the snails feed should be removed, and, 1f possible,
wfected water channels should be dramed dry and sun-baked, the
snails being killed by this means.

(b} Chemicals, such as copper sulphate 1n amount equivalknt to 1 Ib
per 100,000 gallons {1 part per millron), shouid be used for the
destruction of snails.

(¢) Snarls may be ehminated from water supplies by means of a sereen
16 meshes to the linear inch blaced between the source and the

wntake
fminat ordinary methods of

) Cercarte, while not being elimingf ed b{_ ;df,, L);,,w--vfludcd
water

Tt should be noted that the apparent efliciency o1 o On 3
e "For full details of a two-day course with sodium aniimony farteate, particu:
lacly useful in_mass teeatment, see Alves and Blair, Lancer, 1946, Jan S, p 8
Seealvo pp 12 and 21 of the same issué,
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targe scale, as for @ town or city, 15 to be partly explamed by the
fength of time intervening between the collection of the water and
s consumption, whuch usuafly exceeds the mimmum of forty-eight
hours® storage required ta ensure death of cercanx it should
be noted that sedimentation of water, with or without the use of
chemicals, 15 not effective alone in dealing with cercare.
Certain chemical methods of destroying cercarte are valuable
Supeschlonnation, as employed i the Army, hulls the cercane
30 munutes, chloramination in doses of 3 parts per million 1s
effective 1n 60 mnutes, while sodm bisulphate, 1 1n 1,000, s
immedately lethal

As regards the treatment of water not required for drinking
purposes, cresol, 1 in 10,000, will render 1t safe immeduately, if
stosed overmight 1 10 90,000 15 sufficient

=

JAPANESE SCHISTOTOSOMIASIS
(Katayama disease, Oriental schistosomiasis)

Infestation with § japonicum, the cause of what the Japanese call
katayama disease 1s extremely prevalent (n certain parts of the Far East,
especially along the Yangste valley in north China 1t is also common i
Formosa and Japan, on the borders of Burma, and in the Philippines and
Celebes, 1115 also found n certain other parts

Individual infestations are apt to be very heavy The adult worm
rescmbles S hematobim and S, mansom but the mtegument 1s non-
tubercutatsd  Seven testes can usually be distinguished 1 the male and
the ovary 1n the female lies Just posterior to the middle of the body. As
many as 50 ova may be seen in the long siraight uterus  The ova are oval
and rather smaller (70 to 90 by 30 to 60 mirons) than those of the other
two schistosomes and have a small rudimentary spine or knob near one
:ml »\mch may be difficult 1o detect Spcc:es ol' 1he fresh-water spails,

Aatmrvama, an tas hosts

As in other schistosome infestations, man 1s. |n|':cled by contact with
water contaming frec-swvimming cercari  Three ¢climeal stages may be
recognized —

) Incubation persod and siage of larval mvasion lasting about one
month  Skin irritation (**Kabure') and urticarial, pulmonary, and
febrile manifestations are the usual features although they are
inconstantly present
Stage of deposition and extrusion when the ova appear in the blood-
stained stoofs  Emaciation and dysenteric symptoms are marked
The Iner and spleen enfarge
This stage does not always follow, when it does 1t appears about
three to five years after infection, 1t depends on hc:l\y infestation
and 1s marhed by tissue and of
fibrous tissue  Depending on the org:u\s and I|s‘ucs mvaded, the
features are  hepitic cirrhosis, usually with ascites and mcrcnsmg

Jackeonian attacks, y: ,
dvsenteric attacks, and so forth A chromic cachectie stage lc,\dmg

e
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to death i the usual termunation, This third stage is specially
ch, of japonicun: ifestatiy

Leucocytosts With eosinophulia (30-60 per cent.) 1s common durmg the
nvasion stage; thus gises place to leucopenta with a normal or dimnshed
number of eosinophuls in the later stages.

Treatment with tartar emetic 15 ustaly effectine in the early stages but
1 often meffectine in the later degeneratine and proliferatine stages and
may even be dangerous when the Iner 15 imolved, Emetine, gnen by
mtravenous injection 1n dady doses of 1} grams for 10 to 14 days, is sad
t0 be as effective as tartar emetic and less dangerous in the fater stages.

SYCKLE-CELLED AN/EMIA

Sichlzmia consists 1n a tendency, inherited as a Mendelian dommant,
- SN . DA IOAMPANI O e

also be seen.

Sichhing 1s a reversible phenomenon directfy refated (o oxygen concentra-
tion,  The red cells are sickled when the hemoglobin is 1n the reduced
form, and they return to their normal discoid shape when it is combined
as oxyhxemoglobin

The cond'tion 1s seen three times more often in men than in women.

- S A e

e amd

[ —
ulceration of the legs.

Pathology .—When the red cells assume bizarre forms the bloot{ begins
10 stagnate 1n the vessels, causing anoxemia and thus mereased sichling.
Thrombosis 1s found 1n end-arteries, and infarcts followed by necross
appear 10 many organs. Tn children or adults dying after one or two
hemolytic crises the spleen 1s enlarged, showing aseas of Congestior and
actaal kemarrkage road che centeal artereodes  Later ihe "{:mprrh:g|c
areas are replaced by fibrosed nodules contaming brown pigment, and
after repeated attacks of acute anemia the spleen bocomes semall and
atrophied, sometimes wesghmg onfy 2-3 oz, The other organs are pale
after death from acute hemolysis, with small infarcts in the hdnftys and
lungs In the hser the intracellular canaliculs are distended with ble.
The right side of the heart may be difated. Osteoporosts of the lonq
bones and thickeneng of the skull are not uncommon.  The bone-Marrow
may also show hyperplasia, associated with the presence of fat embolt in

various ofgans.



285

Symplams,—Duging the acute haxmolytic crisis there 1s increasing pallor,
o b s bandioha mat A e Tha verana

CI . .

marked and reticulocytes may form 25 per cent of the circulating reds.
Phagocytosis of the red cells by cireulating monucy(es may be scen and a
of from 10,000 to 30,000 per
cmm 1s usual Coagulation time and platefet count are normal A post-
e indirect van den Bergh reaction 1s obtamed, with a rassed wcteric index
Anxmia, however, may not be the primary symptom  There may, for
instance, be severe abdomunal pain which may simulate the gastne ensis
of tabes, while patients suffering from sicklemia have been mustakenly
operated on for appendiaitis, cholecystitis, and even perforated gasteic or
duodenal ulcer  In other cases the heart sounds and cardiac enlargement
may suggest mitral stenosis or other valvular fesions.  Severe pamn may
be felt i the muscles, long bones, and joints, numicking acute rheumatism
except that the pam 1s not reheved by salicylates  In some instances a
single Joint may become swollen and tender, with effusion 1nto the cavity,
and gonococcal infection may be wrongly diagnosed
Siklxmia may also cause nervous symptoms, drowsingss of coma,
hemsplegia, aphasia, headache, convulsions, stiffness or pain in the back
and neck, irritabslity, weakness of the facial muscles, ocular disturbances,
and cerebral vomiing  Because the lesmns arc usually intracramal, and
ery 3 ) fluid gives no
reliable information though the flud may bc under increased pressure
The relattonship between sicklzmia and vleeration requires further study,
as does (he possible connection between sichlrmia and the not infrequent
occurrence of jaundice 1 Africans suffering from lobar pneumonsa

Dlagnosis.—A drop of blood from the finger 1s placed on a clean shide
and covered with a cover-slip  The slip 's immediately ringed round with
asehne or Canada balsam to exclude air. - The seated preparation is then
kept either at room- or preferably at body-temperature and 1s examined
microscopically at ntervals up to 24 hours  The rapidity with which
sickling develors, and the percentage of red cells sichled 1n a gnen time,
provides an iadication of the severity of the condition, Normal blood
will not sickle  The test can also be carried out with oxalated blood,

Ssckling m the blood-stream can be detected as follows 025 cem of
fiquid paraffin 1s taken tnto a 2 ccm. stenle synnge, all air 1s expelied,
025 cem of blood 1s then removed from a vemn and immediately expelled
nto a test-tube containg 1 cem of 10 per cent formalin n saline,
pratected from the arr by a layer of tiquid paraflin,  The needie of the
syringe 1s Passed through the hquid paraffin into the formalin and the
blood expelled,  After aliowing fificen minutes for the red eclls to be
fixed they can be removed and exammed microscomically, Sickling i
yio 1 usualfy associated with a haemolytic crisis.

Thssues removed post mortem, fixed in formo) and sectioned will show
sickle cells within the blood-vessels.
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Treatment 1s purely symptomatic.  With an acute hemolytic cnsis any
a rapd fall in hemoglobm repeated blood transfusion may be necessary,
Where there 15 sichling but not anemia administration of Iner extract or
yeast extract may decrease the chances of an acute hzmolyue crists by
rendening the bone-marrow less hyperplastic,

SKIN DISEASES

All manner of skin oceur in the sub-tropreal and troprcal
areas, Even when trivial they are apt to be disabling  Some, such as
7 bl s T L e

et anas

the destructive Ulcus tropicum, a sery senious complamt.  Skin discases
are commonest and worst m damp and hurmid localities, but drier regions
have their own special infections,

FURUNCULOSIS
Bous are troublesome tn many tropical areas, Mm.ar: apt to suffer

from them when they

hot climates tend to prc .
have been very comm

Assam, and Burma. ~ . - =

Lticlogy.—The bacteriology of tropical bouls has been the subject of a
good deal of rescarch. The most common organism associtted with
them 1s Staphy lococeus {p lase-positive,

Symptoms.—These do not require a lengthy description as eseryone 15
famfiar with the appearance of a boil, [n the tropics they ar¢ often

B fr - i seasskatuniacke  Anu narf, foweser, which
. ' on the face may
. “r dlood-sackmg

" ¥ follicte.

. f eed course, Cot-
tnuing to discharge and refusing to heal  As they are usuatly multeré,
the unfortunate patient may be incapacitated for work.

C ~L and lymphadenitis may be

Differential Diagnosis.—The occurrence of anthrax pustules following
the use of infected shaving brushes must be hept tn nund when & tgoﬂ
appears on the face, but the developed anthrax pustule is not (ke a typical
boil and a bacteriological examination reveals the bacilfus.  When boils

+ avnmina the urine to exclude diabetes In
small boils may be caused
fylobia anthropophazal—sec+

Prophylavis,—Protection from mnseet bites of all kinds shoubd ;:
ensured as far a8 practicable, First-ard treatment shoutd be ma
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casily asaslable for abrasions and other minor injurses sustamed at games
and other forms of recreation.

The provision and the enforcement of the use of adequate ablution
facilities are inportant, while cleaniiness of underclothing should recene
constant attention with satisfactory laundering arrangements

1t must be remembered that dietetic defects are often a factor in the
causation of furunculosis and a sufficiency of vitamins 1 the diet must be
ensured, Excessie consumption of carbohydrates, especially 1 warm
climates, should be discouraged.

1f a boyl develops it should be covered with a small dressing to prevent
spread to other parts,

Often the only effectine presentive or therapeutic measure 1s a change
of climate

Treatment.,—When a boil 15 very small it may be aborted by iecting
1n10 1ts centre one drop of pure carbol'c acid, or by dippiag a sharpened
wooden match or a toothpick into the carbolic and thrusting it repeatedly
mto the heart of the furuncle This method 1s panful but usually
effective, I 1t 15 decided not to attempt to abort the bou st should be
treated by heat, preferably by kaoln poultices. When suppuration
occurs the boif may be opened by a smafl incision: and when the boul has
been incised, 10-12 per cent sodium sulphate lotion may be used in order
to promote drainage

Prompt apphcation of pemicithin cfeam (500-1,000 Oxford umts per
gramme) repeated 2- to -hourly will cause many boils to disappear
This cream 1s also useful after incision 1f this has become necessary.

Vaccine therapy 1s of value in some cases of ¢hromc furunculosis,

vaccines are to stock Fifty mullion
orgamisms 15 a usual imtial imection,  Of the sulphonamide drugs,
sulphathiazole or sulphadiazine m moderate dosage give the hest results,
A coutse of iyections of pemeiihin s valuable,

It 1s important o raise the patient's resistance by giving him a carefully
selected and well-bafanced diet,

DESERT SORE
(VELDT SORE OR BARCOO ROT)

Thus 15 a chronic, septic, ulcerated sore accurning i hot, dry. sandy or
desert parts of the tropics and sub-tropics. 1t occurs in the Middle
East, South Africa, Iraq, the dry hot arcas of India, and Northern
Avstrala

Ctiology.—~The fesion usually forms on exposed shin, ofien at the site
of an abrasion ot nsect bite It may be presumed that the affected skin
has been devitalized by a combination of factors  cxposure to the sun,
dust, and excessise sweatng.  Vitamua deficiency 1s often blamed but 1s
Protably not responsible A great vanety of orgamsms have been
rsofated, inctuding an true
diphtheria shin Infection may octur in these sores,

Symptoms.~-The lesion 13 usually found on the evposed parts of the
body, especally the dorsal parts of the hands, forearm, elbows, knees
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and occasionally on the face. 1t may begin 35 an ordinary neglocied
fraumatic abrasion of as a painful vesicle which breaks down. The sore
i the chronic stage 15 usually seen as a depressed ciceutar ot oval ndurated
ulcer with a sloughing base often filled with crusis of greensh pus and
surrounded by a hatd bluish or inflamed edge. There 1s usually Tittle
complsum of pam. These sores may persist for months 1f not properly
treated.

Differential Diagnosis,.—Oriental sore is distinguished by the presence
of Leuhmania troprea. A careful bacteriological exammation should
always be made 1o exclude any specific pathogenic organism,

Treatment.—Prophylactic~adequate washing and bathing facilities
should be available for all ranks, special facilities bemg provided for
mechanics, fitters, and others similardy employed.  This moay ofien be
difficult to accomplish under field conditions but the highest attainable
Tevel of personal cleanliness must be aimed at even i the desert, shese
difficulties are very great.  Daily application of a sinaple emollient cream
may be useful i ot dry chmates, Long sfacks and shirts vt full-
length sleeves should be worn to protect the skin of the legs and arms
agawnst minor injunes of all hinds; specal attention should be patd to
measutes of personal protection agamst insect bites (see Arthropod Pests
and Appendix J),

Cuts and abrastons should receive immediate attention and should be
kept covered by antiseptic dressings.

Curatne—1test of the affected part, specific treatment of any pathogenic
snfection, otherwise treatment on ordinary surgical lines.  Pemcillin may
be valuable,

VULCUS TROPICUM

Ths form of phaged uleer 1n inction to desert sore is met
with in damp, steamy, tropical climates.  The Tower limbs are generally
affected and 4 history of preceding trauma is common.

Etiology.—This 15 obscure. Some regard it asduc to a ((\clflic dcﬁct;

. .

Symptoms.—The seats of election for tropical uleer are the lawer turd
of the leg, the ankle, and the dorsum of the foot, . parts Ilahlcrlc trauma
it may occur elsewfiere and 1 fnown (o produce & foeme &F aleerlnne
onychia. o ol et b

Thete 15 usually only a single ulcer, bu 0

The lesson begms a); a small, tender, and often itchy pam'ﬂe or blcb
with a dense inflammatory areofa. An ulcer soon forms which 1s more

or less panidss and the edges of which 1end 10 s‘helve and n!cknzt‘:\[ﬁ

it tWO OF fOore may occur.
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fupnel.shaped, the destruction being confined to the superficial parts, In

certain cases afier ten days o1 50 the slough s thrown off and sfow healing

heeins  Often, however, the disease attacks the deeper tissues and
o, VU hcn tendame

Duagrosis.—In humid tropical climates a diagnosss \s generany cusy,
though varicose ulcers, yaws, syphihitic, and blastosnycohic uicers may
need differentiaion,

Treatment.~On the assumption that there 1s a deficiency factor, a

L At te amen Rt

TINEA CRURIS

Tunea cruns (dhobre itch) 15 one of the commonest skin complatnts of
the tropics and was very prevalent i many war areas, 101§ worst dunng
hot, damp weather, and may cause consideratle suffering.

Fhiology.—The ecupnion is usually caused by the fungus Epidernophyton
ingulnale, but occasionally other singworm {ungc may be solated from
the lesions.

Symptors,—The crutch and the awffe are the regions attacked.
Intensely uchy, red, spreading patches develop which have charactersstic
Taned welldefined margins, hence the old term ‘eczema marginatum ™
@ine 3

The writation 15 worse at fught, and often subsides dunng the cold
weathet, the areas affected becomiag dry, scurfy and pigmented. The
fungus rs sell present, though quiescent, and becomes active again under
warm conditions,

Prophylaxis.~Wear clean cotton drawers, bathe frequently and use
dusting powder,

. et et L tenan mament contaming resorcin
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powdcr.l When the irsitation is allayed, the panting may be recom.
menced if necessary.  Reinfection must be prevented by wearing cotton
draners disinfected daily by boiling or by carefu) sronmg,

Deek’s oimment often proves efficacious *—
Ac. sabieyl. .. . . I P 4 per cent.
Hi

Bistm, subnt. .. i - . . "
Hydrarg, salicyl. .. . . “ 4,
Of. eucalypt. . .- .~ . . o,
Lanoline and Vasefine to make up EPU (S

(Ttus omtment IS very useful in some cases of prurus and and yulve,
presumably of a parasitic nature.  For this purpose difute the ointment
to half its strength 1o begin with)

Bad cases require a 2 10 5 per cent, chrysarobin ointment employed
with due warmngs and precautions, and never preseribed when there is
any renalinfection, Dithranol, a substitute for chrysarobin, may be used
as an ontment of 0 25 to 3 per cent. strength.

f R ~—Epide b not ir ly attacks the
skin of the feet, particularly between the fourth and fifth toes. The
disease may be spread through contammation of duck boards and of the
floor or coconut mats around baths of all kinds. Football boots for
common use and boots sent for repair and re-issued to other men may
also spread the disease, occasionally, the re-issue of used blankets and

socks 18 tesponsible,

T NPT SR o

. 1

foot ﬁ i:’oals should be stored 1n an airtight box with a formatin-sprayed
blanket at the bottom. Boots sent to workshops for reparr should first
be disinfected by exposure to formalin vapour in a speciaf chamber,

TRICHOMYCOSIS CAPILLITI

- sToe e e fnagid discase of
. Lo . . 18 soldiers in the
- « - . scted, but, unless

. - . - unnoticed, and

oo CE « es inflamed, the

Ltiology.—The discase is usually caused by Actutomyees senuty (Castel
1ant, 1912), which 15 2 fungus having the nb\h.ly to for.m a resistant, horn=
like glue,  On examimng an nfected hair mlcrqscopmlly under tl.we Iow
paower, tregular rounded formations of a yellowish colour are seeni these
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partially or totally encircle the shaft, Under the high power :hisc for-
e T L DN A n b abptAnd in

Actinomyces sendatensls (Ping Ting Huang, 1933), which, 1n pure
culture, 1s black 1n colour, has been 1solated from twenty-five cases of
trichomycosss,

Symptoms.—The incubation period 1s from two weeks upwards.  Both
axillary and pubic haits may be affected, or erther scparately.  Clinieally,
as indicated by the etiology, there ate three types, Trichomycosis flava, T,
migea and T. rubra  The haws ate seen to have a coated, beaded or
nodular appeatance, and the deposit on them is either black, yellow or
ted (Plate 34)  The affected hairs break easily  The adjacent skin may
be affected and may be reddened or show a yellow discoloration.

Prophylaxis —Keep the axillx shaved,  As 1s well known, ncarly all the
natives of tropical countries shave the axille, and 1t would be a good thing
If Europeans did Jikewise,  Failing thus, dusting with 2 mixture of pow-
dered sulphur and fuller’s earth 1s useful. Frequent changes of under-
<lothing and bathing the parts liable to infection are helpful measures,

Treatment.—Shave the affected areas and apply erther ung. hyd ammon.
il or sulphur omtment. Frequent applications of 1/1000 Jot hyd.
perchlor. or 1/3000 formalin solution are alternatne measures, If the
skin 1s inflamed use calamine lotion for a few days before employing
stronger remedics,

In resistant cases, bathe the parts twice daily with a lotion comammg
1 drachm of formahin 1n 6 ounces of rectificd spirt, and apply 2 per cent.
sulphur ointment at night,

The affected areas should be kept shaved for a period of four to esght
wecks,

TUNGIASIS

“The sand-flea, Tunga® penetrans, the chigger, jigger, or chigoe was a
vertable pest in the East African campargns of the wars 1914-18 and
193945, Natnve troops and carniers, being well acquanted with n,
usually deal promptly with it, but to many of the Indian troops it came
a3 a new experience, and now and again neglected cases of chigger infec-
tion occurred, It was certamly a cause of inefliciency.

Etiology.—The insect (Tig, 74 and Plate 35, A)1s rather like the common
flea but smaller. 1t 15 red or reddish-brown 1n colour, and very active.
PPt st S A A

* Tunga Jaroks, 1838 = Deematophiut Lucas, 1839,
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full of ripe eggs, 1t 15 as big as a small pea (Plate 35, Band C). Thee;

3 S s - £8s
escape ﬂ:\[ol:lgh }he skin opening, hatch into larvie, which sptn cocoons
from which in eight or ten days the fleas emerge.

Symptoms.—The feet are the parts most commonly infested, and
chiggers are common betw een the toes and under the toe-natls,  Astroops

Fig. 74 —The Chugger Flea, Tunga penetrans

wOR D

Mate Uumated female. Pregnant female

often sleep on the ground, other regions are often affected. As a rule,
A e PR P S e

1n her burrow. Unless she is removed pus forms round the distended
abdomen and the skin becomes inflamed, ratsed and swollen, In the
middle of the hittle tumour so formed is a depression with the black dot
(end of abdomen) at its centre. Once the eggs are discharged the skin
ulcerates and the chigger is expelled. A small sore is left, which 1s very
liable to infection with septic orgamisms and even with tetanus.  Neglected
sores accordingly o from bad to worse, and the ravages of chiggers in
cases of multiple infection may be very severe and lead to death from
secondary causes.
Prophylaxis.—Wherever possible, camps should not be formed in
AN A T ab oyl hand af antia willaeng

naphthalene 15 good, or a strong infuston of native tobaceo, 1l et
may be used mside boots and shoes, Walking barefoot, and slecping
unprotected on the ground, should be avoided. A daily foot parade
should be wnstituted and strict attention paid to the cleanliness of the
feet, The following method of preventing the chigger gaming entrance
to the skin 1s recommended as onie which ments 2 good trial :—

Wash the feet thoroughly and then rub m a misture consistng of §
drops of hiquor cresoli saponatus in 1 ounce of vasctine, Special eare
should be taken to treat 1n this way the spaces between the toes and }hc
wader-surface of the toes,  1¢1$ 521 that thas method will afford protection
for three days. It has also the advantage that any chiggers which have
penetrated the skin before its application are killed and can be more casily
and painlessly extracted than when alne.

Treatment.—~Chuggers are best removed under aseptic or antiseptic pres
cautions with 2 needle or eye-spud. Long practice ensures the best
results. The mfected part 1s bathed with an antiseptic lotion, and the
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little operation consists in wideniag the skin onfice with 2 sharp, clean
needle, and freeing the chigger from the surfounding tissucs n order to
enucleate 1t whole. Then clean and dress the resultng leston. If the
chigger 18 ruptured 1t has to be removed by the aid of forceps, and this
compficates matters and 1s a more painful procedure,

SLEEPING SICKNESS
(Trypanosomiasis)

Trypanosomiasis 18 endermic over about a quarter of the Afnican con-
unent, and m epdermic form has sometimes depopulated large areas.
Before the present war about a mithon natives were treated for 1t every
waar T Wact Afrien shars o ennnse Fonm Qamannt an sha cacih o

A form of sleeping sickness known as Chagas® Disease 1s prevalent
among 1nfants and young children m Somth Amenca. The causad
organism 1$ a trypanosome, Trypanosoma crugt, and 1s transnutted by
spectes of reduvid bugs of the genus, Triatoma  (See Arthropod Pests )

Ttiology.—Sleeping sickness 1s the termnal stage of human trypanoso-
msis, and there are 1n Africa two distinct clinicat forms ¢ the latter.
Thz trypanosomiasis of the Belgian Congo, Uganda and Tanganyika
Terrnory often runs a retatively bemign course with little 10 indscate us
presence bescnd the palpable glands.  This variety due to vy panosoma
gamblerse white 13) 15 carried manly by two species of tsetse fly, Glossina
palpahis (Plate 4) and G. fachwmoides  Trypanasomuasis as found o
Nyasatand and Rhodes 1, due to T. rhodesiense {Plate 14), 1s a much more
szrous probkm and a lugh proportion of those attacked develop the
classical mental and neurological symptoms characteristic of the discase,
from which they usually die, oficn withia a relatnvely short time, unless
dugnosed and treated energetically eacly 1 the cousse of the discase,
The vectors of this variety are G morsitans (Plate 3), and G swynncrtons,

‘Many authonities, Kleine among them, consider T, rhodesicnse and T,
gambiense to be the same species with different degrees of virulence, while
miny also consider that T, rhodesiense and T, bruccl, which causes

“qagana’* i anumals, are wentical

The tsetse Ny acts as a true itermediate host of the trypanosome it
transmuts 1t 1s not merely a mechanwcal veetor, In all probability the
lymphatic system 1s quite as important a habitat of the trypanosomes as
the blood  The parasites produce a town to which 1 part the symp-
toms are duc.  The tncubation penod 1 man 1s not definitely known . 1t
18 probably about three wecks.

Symptoms.—The fly bate causes a shight local weritation which soon
subsudes, and a futtle Later the disease begins msidiously with an irregular,
mtermttent fever which may be accompamied by 2 cutious, patchy ery-
thema, best scen on white skins, 1t 1s somctumes annular and 1s of a



204

flecting nature, Localizeq @demgy
, may 2Ppear apg hypcm-sthcsia
DPresent, Cardpae excuabxhty may be Doticed apg shght Splense enla
1,

and weqpg a sulky op Vacant €Ypression, He becomes drows; » €thubjtg
tremors of varous kings and snffepg from a dulf hcadache, which a1 fimes,
s

'a 1S ofien

0 L
taken for ccrebm-spmal fever, Trophye Changes set i, there may pa
Paralyss, e lips e sy o
Inconunencc Of rine ang fxces seqs in,
Such ag bPnenmon;y or dyscntcry does not fermingge the scene, the Patier.

)

e form s © F3pid courge than Ygang,
slecpmg Sickness and appeqrg to be almost lmamblyfalal unless treated
cnergcnca"y mn the €arly stage, Very often there jg no enlargemeny of
eervical glangs,

Di:ngnasis.~Dunng the fees s | ’ "
Of the Causatye Parast, ' tar giang
Jurce, They are not, as, preener, yngp. cercbraf Stage
the !rypancsomes €an sty pe found 1n the blood, often in large Numbery
Peniod, ang they are also Present 1 ghe Orratin pinal

at the Pre-agonat
flud ang €N usuajly pe found after came- o Mano-
SOME has alsg Fua-r " . .
Inocul:mon « . -, “'.a-uvpulrrrm).
log, or Stunea- v oF (il 1 diagnosjs, and this metpog may
Iso be used to yoyp the efficacy of treatmeny,

It mygy be Understogd that TCe numbere of trw:moscmcs may be

Y&t absent from, the blood ang erebro-spinag
ncmscopmlly OF tested by animaj inocuhuon.
findings €3N0t be taken as absolute proos of

m
erefore such Regatne



295

freedom from trypanosomiasis, whether the tests are employed as a
diagnostic measure, or as a control 1n treatment,

Differential Diagnosis.—~Malarsa, kala-azar, some forms of cerebral
syphilis, especially general paralysis, and pellagra may be mentioned as
diseases from which trypanosome fever and sleeping sickness must be
distinguished,

Glandular enlargements, especially of the posterior cervical region, in
persons who have lived in or visited 2 trypanosomiasis endemuc area must
always be looked on with suspicion and gland puncture should always be
carned outsf necessary, ‘The method of obtairung the specimen 1s simple,
a gland 15 fixed with one hand and a petfectly dry, medim-bore needle s
pushed into 1t with the other, twisting the necdle will break down a hittle
tissuc, and gentle pressure on the gland will force the celfular debnis up
the lumen while the needle s slowly withdrawn  The specumens examined
unstained and the trypanosomes aré secn 1n motion, for the expenenced
obscrver the diagnosis 1s then relatively easy but if the specimen 1s blood-
staincd the movements of microfilan® may mislead the unwary. Staning
by Leishman or Giemsa will clear up any doubt.

The scrum-aldehyde test introduced by Napier for the diagnosis of
hala-azar has given positive results 1n a high proportion of indniduals
suffering from trypanosomsasis, bkewise, the sera of trypanosomuasis
patients are often found to contam a significant titce of **cold agglutimns”*
—antibodies that may be found 1n Jow titre in normal sera and 1 high
titre in primary atypical pneumoma.  Heterophile antibody (Pau! Bunnel
reaction) may also be increased beyond the wsual imit for normal human
serum

Prophylaxis.—General prohpylaxs 1s too large a subject for considera-
ton here, It imvolves amongst other matters the question of the role of
big game as reservours of infection. Personal prophylaxis consists in
protecting against the bites of tsetse flies (see Arthropod Pests) A single
dose of a curative drug such as Antrypol may give a few months’ protec-
tion

Treatment.—The most effective drugs in the early stages are ccrtain
complex urea preparations, of whuch the best known are Bayer 205
(Germamn®), the French drug 309 (Moranyl), first synthesized by
Fourneau, and the British Antrypol (BD H). These may be admims-
tered intravenously in 1 gramme doses dissolved 1n 10 ¢ cm. of distulled
water, the injections betng gnen onee a week. A total of 10 g, may
effect o cure.

Cxpericnce shows that better results may be obtaned by giving the
first three doscs more closcly spaced, say on the Ist, 3¢d, and Sth days,
ﬂL\c sub‘equcn.l doses being given weekly.  There 1s some doubt whether

B, . “y .-

* Bntsh equinalent—Suramun,



296

As this preparation may give rise to albuminuria, the urine must be
watched carefully during treatment. If this complication shou!d un-
fortunately occur, it does not necessarily contra-indicate further treatment.

Where there 1s evidence of involvement of the central nervous system,
' ' t - hich is administered intra-

C . 'nefit.  Commence with I g,
B . * with a dose of 2 g. once 2
week until twelve doses have been given. In a patient who has already
been treated vigorously with arsensc, 1t is better to employ Bayer 205
1nstead of tryparsamide, for the parasites may have become arsenic-fast,
and, moreover, there 15 a danger that the further admimstration of an
arsemcal preparation may gne rise to ocular changes.

McQueen has used a combined course of antrypol (Bayer 205) and
tryparsamude in the treatment of Nigerian natines infected with 7.
gambiense. After a test dose of 0-2 £. of antrypol he gives three injections
each of 1 0 g, of antrypol followed by five injections of tryparsamide, each
of 20 g. every fifth day in distilled water. In advanced cases, ten such
njections of tryparsamide are given.

SMALLPOX
(Variola)

1t is not intended to deal with smallpox in quite the same manner as

other diseases are treated in these Memoranda, Aberrant forms of

smallpox occur i the tropics, such as the so-called Amaas or Kaffir
DE ot paemad m Afnan

Thicic vavy Iika mild cmalipoy,

’ ’ . - sical
. - It
. - . . - atsel
. . . nor
form.

Diagnosis.—The medical officer should always bear in mind the possi-
bility of smatlpot, and be suspicious of a disease commencing with a chll
and continuing with high fever, severe headache, severe pains in the back
and vomuting. He should remember that the broad features of the
smallpo rash are that **1t prefers the upper half of the body to the
Jower, that it 1s a rash of the face and arms rather than of the trunk and

M e S e Rty d et caibas dhan af the
- . P . B .

‘ Prodromal rashes, although uncommon, are of great vaiue n earty
if their signil is jated because they precede the
~ttany amantion by severaf davs.  They are most often to
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One of the chief difficulties it to deede whether a case 15 smalipox or
chickenpoy, and the difficulty 1s apt to be greater when dealing with a
dark skin  There 15 no single characteristic sign on which absolute
rellance can be placed, and 1t is often extremely difficult to distinguish
moderately severe chichenpox from mild smallpox. Under war cond-
tions 1t 15 well invar:ably to saccinate and regard the condition as
smallpox

1t 15 always helpful to mark out an area, the so-called skin window, and
observe the character of the rash within 1t, whether the eruption s all
mote or less a1 one stage as i smallpox or there 1s evidence of successive
crops as n chickenpox

The following remarks by Thomas are Likely to prove helpful. He
says that *‘the greater depth of the ntial skin lesion in smallpox ex-
plams —

(1) The shotty character of the rash, (2) the pearly-yellow contents of
the vesicle, the colour being due to the thicker epithelial covering, (3) the
hatdness and hemisphencal surface of the vestcle, (4) the absence of the
crenated edge i the vesicle,  This 1s possibly damped out by the thucker
tayer of epithehum, just as the several layers of an omon hide the irregu-
lantics at the core, (5) the absence of carly cupped scabs owing to the
Wifficulty of rupture, (6} the pitting, (7) the thickness of the crusts, (8) the
presence of “sceds” in the palms and soles, (9) possibly the umbilication
and the formation of septa **

**The superficial posiion of the lesion in chicken-pox explans —

(1) The moderately 4oft character of the rash, (2) the clear transparent,
almost colourless contents of the vesicle, due to the very thin epithehial
covering, (3) the soft and sometimes spherical or ellipsordal surface of the
vesicle, (4) presence of crenation or puckering in the vesicle; (5) early
cupped scabs, (6) the absence of pitting, save in severe cases, (7} the
thinness of the crusts, (8) the absence of *seeds” in palms and soles **

In the tropics, chickenpox is often refatively severe and the lesions may
be profuse with considerable spread to the face  Infrequently, the lesions
of chickenpox may be found on the soles and palms but even in these
situations they tend 1o lie on rather than iz the shin and neser have the
hard shotty feel of the corresponding smaltpox *“seeds'”, Severc cases of
this type often give nise to dfficulties in differential diagnosis, especially
if there 1s much constitutionat disturbance- as there may well be with
chickenpoxma

Distribution of rash —In such dsfficult cases, special attention should be
paid to the general distribution of the rash, which must be viewed with
the patientstripped and in 2 good light.  Ifthe body 1s viewed as a whole
1t will very rarely be found that the rash of chickenpox 18 other than
centripetal, or the rash of smallpot other than centrifugal  Too much
relince must not be placed on the time interval between the onset of
fever and appearance of the rash or on whether the rash appears, more or
fess, atl at the <ame time or 1 successive crops.  Ricketts has said **In
broad terms the rash begins at the top and travels downwards, In the
mutdest sorts of cases the whole rash may be out within 24 hours. . on
the other hand 1n <evere cases the lapse of 48 hours muy hardly see the



98

last arrivals . .« the outcrop 1s a graduaf process not only over the whole
body but also 1 any one particular part, In such circumstances the
Ppatient may extubit on the first day of efMlorescence a scanty rash on the
face and upper part of the body only . . . In every epidemuc cases will
anse at intenvals in which the eruption is so highly modified and the
character of the fesion is no anomalous that there 1s an madeguate basts
for diagnosss . , . yet 1t must not be fargotten that it is not possible for
discordant drstributions to run in series afso,”*

The chief difficulty anses when only a few scattered lesions are to be
seen It must also be remembered that czrtamn aspects of syphibs,
especially 1n dark-skinned races, have to be distinguished from smallpo,
which at umes they rather closely resemble,  Careful inquicy and taspec-
tion will usually clear up the diagnosis.  Appropriate laboratory tests for

below),

Laboratory Diagnosis of Smallpox.—Early diagnosis of smillpo s often
difficult on clinical grounds, and lsboratory methods hithzrio availabls
have nvohed a good deaf of delay, special skill, and difficult technique;
now a much stmpler method has been described in detatl by van Rooyen,
This mrolves microscopic demonstration of the characternistic masscs of
Paschen bodies 1n scrapings from the skin lesions of smallpox; a positne
result may be obtained as early as the third day of illness whan the rash
appears.

. weaawee

guidance on nterpretation and wording of reports.  In the argicle referred
SR UL S Gndunae aord in T

' r
t

“The first step 1 for ehmecians and pathologists to try out thz mainod
toeether, The pathologist must learn, by studying typical caset of

both climciart and X have ganed manen sppy
" 1 Hdestemcn pvmaet chark nin thest

Skilfully used, ths test should prove of great value espectally in ety
and mld cases of smallpox since a firm Liboratary diagnosts may be made

* Bringh Medicat Journal, 1944, Ot 21, 526,
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before this would by possible on cluncal grounds alone,  After the shin
Iesions have progressed through the papular and vesicular stages and have
become pustules, the Paschen bodies tend to disappear, but by this time.
the climeal picture should be sufficient for diagnosis.

1t has not been thought advisable o desenibe the technseal detarls, of
the advice on Interpretation and reporting of films, because. m this
instance, brevity might opzn the door 1o misunderstanding  For these
particulars, reference should be made 1o the otigimal article, which 15
admirably explicit and wisely insistent on the need for practice before the
method 1s adopted by any who have not atready had expzrience of us tse.

Prognosis —Smallpox 1n the Far East and Middle Fast, and i the
tropics generally, 13 apt to be a grave disease with a high mortality among.
those not adequately proteeted by m—ml mru'n[ul raccnation—tiat 1s,

with vesicle fe and confhent forms
are responsible for the great majority of deaths due to smallpox.  Con-
Nuent smallpox 1s usually diagnosable on sight (Plate 37), but hxmorrhagic
forras may present great diagnostic difficultics if the possibitity of smalipox
1snot kept constantly inmind  The hemorrhagic tendency often develops
early n the discase and the patient may die bsfore the charactenst ¢
smaflpox cruption has evolved or whele 1t 1s still m the fanval state A
bloated appearance of the face 15 & valuable sign 1n these early hiem-
orrhagic cases  The early papular lesions can be felt with the fingers
before they become sisible  Diagnosis such as acute lymphatic leukzmua,
searlet fever (on account of the early prodromal crythema), and haemor-
rmgm mcastes hayve been first proposcd for cases that later proved to te
smallpox A less-fatal, though sl severe, fm‘m of
hxmorrhagic smallpox may be seen 1n \'\hlth some, or many, of the
individual smallpox lesions develop a hemorrhagic tendeney afier they
have first appeared as normal lesions.

‘Treatment.~There 15 good evidence that a 5 per cent solution of
permanganate of potash pamnted on the skin of smallpox cases, or used
as o bath, mitigites the severity of the discase, and also lessens the rish
of anfection

An extensive trial with sufphonamdes (chuefly sulphanilamude and
suiphathnazofe} has gisen conflicting, but on the whole disapponting
results  §t was hopad that sutphonamides would lessen the ncidence and
saverity of sccondary shin anfections and consequently dimsnush the
tendency to unsightly poching and secondary toxxmia and fever, Farly
;‘e\'\oru were opLimistic, but later reports have failed 1o confirm our first

opes.

Pemcillim, on the other hand, has apparently had greater success Tty
use has appeaced (o save the Ines of several gravely-iil, confluent cases of
smafipox, but the numbers 3 treated are stilt too smalt for a dogmatc
pronouncement of 1ts value in this connection

Vacanation.—The usual faults i techmque are lack of cleanliness
cauning sepsis, the use of antiseptic for cleansing the skin {soap and water
and 3 wail bruch, followed by careful drying with o perfecily clean towe),
sterife f possible, will meet the case), overheating of the tancet needle or
scanfies when stenfizing t, drawing blood exposure of the recenth.
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vaceinated area to the hot sun (a very important pont 1n the tropics) or
cavering it with a deessing before the lymph has dried, charring of the
lymph in the capillacy tube when sealing

. L YA P
or ' L
alt
th . . .
carred out at varying intervals between one and five years according to
the estimate of Jocal risks within the Command area. Three incisions,
with 1 inch between each, are vsed in face of an epidemc, when all at
nisk are vaccinated unless done within the previous 34 days  In the event
of failure at the first attempt with one incision, a further attempt is made
after a week, using three incistons,

Three types of reaction are possible: immediate, accelerated, and
prumary (normaf takej

Immediate ~A taised area of erythema appears round the msertion
and reaches a maximum within 72 hours of vaccmation; 1t disappears
rapudly, without vesicle formation  This reaction is an indication of
sensitizanion acquired from previous vaccinations; it is not 1o be regarded
as a critenon of i It does not indicate
immunity—though often given by immune subjects. By an unfortunate
misnomer, the wnmediate reaction has often been referred 1o as the
mmune reaction—a term that, as Marsden emphasizes, has been the
cause of serious misunderstanding and should be discouraged.

Accelerated~—Maximum intensity 1s reached within scven days of
vacamation. It §s nswally pustular on the fourth to fifth dags. This
type of reaction 1s given by previously-vaccinated subjects,

Primtary —Maximum intensity is ceached after the seveath day followmg
vaccination, This type of reaction 1s that normally given by thost
vaccmated for the first time or those previously vaccinated whose immun-
Ny 10 vaccinia (not necessanily their immunity ta variola) has fallen off
ramnletelv OF to o marked degree. . .

. - .. .
:l‘he papute 1s small, round, Hat, DIEHT LEU, 1A1L, LUt SuPlirei. b "
the fifth day the summit of the papule becomes vesicular,  The vesicle is
at first clear and’ peariifie.  Ctmdnfanior sunr akvalny & she Aasale
enlarges. A deep, sed, and swollen arcola surrounds the \eslc(? and
grows wider as the lesion advances, This gives the picture pf the >peart
nnnn the rose leaf” which constitutes the true Jenncrian \:SIC‘C.'. ’Dy’l:'e

. St e dmm sl
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feels hot. 13 painful, and the axillary glands become enlarged and tender,
About the ninth day the areola begins to fade and the swelling subsides,
By the eleventh or twelfth day the vesicle rapidly dries, leaving a brown,
wrinkied scab, which finally drops off. It should never be removed, as
it forms the best bandage.

“*The scar 1s at first red, finally white, wath the pits or foseations so
charactetistic of true cowpovr.””

A practical point of some 1mportance 1s 1o see that the vaecinee does
not deliberately remove the vaceine lymph after vacaination. A tragic
case 18 on record in Egypt where & soldier did so, Iicking off the lymph
with Ius tongue. Not long afterwards he developed a severc attack of
smallpox and died of the disease.

1t.s of the greatest 10 observe the
for the cool storage and carly use of lymph. In ordinary circurastances
lymph must be used watun seven days of the **date of manufacture™
stamped on the label, but 1f 1t can be stored 10 a relable refrigerator this
period may be extended to 14 days.

Intradermal methods of vaccination are 1n vogue in some countries but
are not m favour in the British Army.

SPRUE

{n the East sprue 15 common 1a South China, the LCast Indies, Indsa and
Ceylon, and in the West, the West Indies and the Southern United States
For some rcason so far unexplained, the disease 1s rare in Tropicat Africa
Although sprue had not previously been reported 1 Egypt, a few typical
cases were seen there during the 1939-45 war.  Most were among troaps
stationed 10 the Western Desert and living on 2 monotonous dict with
Intle fresh food of any kind. A sprue-like syndrome was alse noted as
an occasional sequel of prolonged chromie dysentery, especially in
recently-captured German prisoners of war, before capture many of
these men had remaincd on duty 1n the front line for many weeks, erther
n ihe Western Desert o clsewhere, slihough they were suffering from
chromsc dysentery. Occasional cases have been seen in North Africa,
Greece, and Italy,  Usually st affects those who have been long resident
m endemic eentres, but long residence 1s ot so important as had teen
supposed, some developed classical spruc after a few weeks i India

Etiolozmy —The cause of sprueis unknown, Hawmulton Fairley attributes
the Qiscase to a metabolic breakdown of the gastro-mtestinal tract of
unknown ctiology and considers infection 10 be an unbkely cause  The
view that the responsible agent 15  yeast has been penerally abandoned,
though 1t is poassible that some part of the Intestinal symptoms may be
due 10 1mvading fungi, and it must be admitted that certain etwlogical
factors connccted with the disease fit 1n well with the theory of a chronie
miestinal tnfection in some way connected with a warm humud climate.

i f{ Scott noted the incidence of tetany 1n many cases of sprue and
advanced a theoty of parathyroid deficiency With resulting hy pocatozmea,
Consequently, he advised pirathyroid tablets and catcium as part of the
treatment. 1t 13 now realized that the hypecalexmua with resulung
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tetany 1s due to malabsorption of calcium and ot to parathyroid
dysfunction,

The combination of fatty actd with phosphoric acid 1s beliesed 10 bean
essential step 1n the absorption and transport of fat, and Stannus has
supgested that this phosphotylation of fatty acids farls in sprue, the
falure being primanly due to lack of vitamins of the B group. The
dramanc action in cases of sprue of crude lver extract given parenterally
1s explained by the fact that 1t contains the known and unknown con-
stituents of the vitanun-B group which catalyse the process of phosphory-
la!mr_L Fohc acid may be important

Letshman has suggested that sprue may be the result of a drsturbance
of this equlibrium 10 the small intestine, due to a change in the proportion
or type of flora or to a change in the intestinal media such as might follow
umaccustomed diet or altered gastric acidity,

A disturbance 1n liver function appears to be responsible for the earlier
symptoms, while the late starvation signs are accounted for, in some cases
at least, by degenerative changes affecting the intestinal velli and glands,
In other, apparently typical cases, no such degenerative lestons are found
at autopsy and the cause of the wasting 15 obscure. Fat absorption is
markedly diminished and some think there 1s an actual excretion of fat
from the body. The developed disease 1s a picture of multiple nutritional
deficiencies.

SYMPTOMS AND MORBID ANATOMY

Symptoms at Onset.—In at least several of the endemc areas there 1s a
form of diarrhaea common during the hot humid scason, and seemingly
quite distmct from mild dysentery, The diarrheea is usually accompanicd
by some digestive disturbance and perhaps ﬂilulence,.and i cha{nc(emcd

manths, or a short sea voyage may have the same eflect.  In tne lllJ]ul‘n,v

when 2 sprus patient fixes the commancement of 1S SYIBPLUAL uv Susas
definite tuve, a cross-2xamination will often bring out a history of
and J of the bowels the supposed onsct by

rnonths o years,

In other instances sprue follows dysentery, cither hacillary or amabtc,
and 1f the latter, ameeb® may be found in the typical sprue stools The
sequence of sprue oa hill diarrhea s so Irtqufnl as 10 supgest some
etiological relationship between the two conditions. Again, the onsct
may be acute, and an attack of what seemed to be a simple drarrheea
quickly assum:s the characteristic features of spruc.  In yet other cases




303

emaciation without other complaint may be the presenting symptom,
Solders may sometimes be picked out on a routine parade on account
of thair obvious emaciation, who stoutly deny that there 1s anythang
whatsoever wrong with thesr health, although they may have Jost several
stone in weight in as many weeks, Subsequent mvestigation of these
individuats has, howeser, shown them to have been suffeting from typical
spruee, and one wonders how they could have carned on so long without
complaint or apparent without
ing debility 1s characteristic of at feast one type of sprue 1o its early stages,
Cases of this type usually do well on a regulated simple sprue diet and
may not even have to leave the endemic area

Symptoms of Established Discase.—These symptoms are best considered
in groups

Stomach and Intesune —The patient complans of mdigsstion, and of
flatulence, affecting both the stomach and intestine as evidenced by
eructations, borborygmi, and distension.  In advanced cases the fecling
of abdominal tension may be 5o severe as to wmeagacitate the sufferer
until the gas can bz expelied.  There 18 looseness of the bowels, usually
nat of a marked degree, two or three motions bemng passed duning the
morning, and perhaps no more for the rest of the day, The motions,
especially the first i the day, are ofien passed with explosne vioknce,
and the call to stool may be sudden and imperatve, Occasionally
diarrheea 1s more marhed, and palz, watery, bubbly stools are passed
every couple of hours or so hout the day. Any p g anal
trouble, such as hx narrhoids or fissure, 1ends to become ageravated, and
may consuitute the patient’s cai:f complamt  Typica'ly the stools are
pultaczous, hight coloursd or whity, foul-smetling, and blown out with
gas  Formantation 15 so acuive that 1f a specimen 1s 111 in a corkad tube,
the cork m1y be found later blown out  They are very bulky, so that

2 patient may wond:r how with so small an intak = ha €2 pass so much
The tetal fa1 in normal fxces is under 28 percant of th: dry waizht, ofian
much lower, but in sprue it 15 mcreased to 30, S0, 60 par cant. or more
Tapteally the fatty acids are inereased in propartion to the neutral fat,
NE 1 FA 3t 5 or occavomilly 7, instead of the normal N, |
TA.2 Inpancreatic diseascthermtiomay be NF 15 FA | owmng
to d.fectine fat-spliting (Thompson)  The results of fat analysis, how-
ever, are subjxct to variation dapending on the rate of passage of food
through ths intsstinal canal, the time that elapses bafore the spaeimen s
examuned, and the effect of haat 1f th: matenat s dried by this mithod so
that oth:ewise typical cases of sprue, which react at once to treatmant,
may not show ths fatty constiuents present in the proportion stated

Mouth.—There 1s thinung of the mucous membrane of the mouth and
tongue, with patches of cangestion, vesicles, and small superficial ulcers,
These are scen on the Lip, edges, and under-surface of the tongue, mside
the hips and cheeks, and somaumas on the palate and 1n the throat  The
Iesions tend 1o appear n crops, and may rendse mastication an agony to
the patient  The accompanying irntation leads to wnereased salivation
and sometimes actnal dntblng  There may be arcas of supsrficial
eroston, most easily seen 1f the tongue 18 protrudad and allowed to dry,
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tetany 15 due to malabsorption of calewum and not to parathyroid
dysfunction
The combination of fatty acid with phospharic acrd is belesed to be an
essential step in the absorption and transport of fat, and Stannus has
suggcsxed‘\hat this phosphorylation of fatty acids fals 1n sprue, the
falure being primanily due to fack of vitamuns of the B group. The
dramatic action n cases of sprue of crude liver extract guen parenterally
15 explained by the fact that 1t contains the hnown and unknown con-
stituents of the vitagun-B group which catalyse the process of phosphory-
latwon.  Folic acid may be important,
It has been shown that thadun, fobdiflavn, nicotmic aced, and biotn
ST e 1R e eram L oamnte s

Leishman has suggested that sprue may be the result of a disturbance
DA G R

A disturbance 1a finet functon appears to be responsible for the eurficr
symptoms, while the late starvation signs are accounted for, in some cases
at least, by degenerative changes affecting the intestmal vill and glands,
1n other, apparently typical cases, no such degenerative lesions are found
at autopsy and the cause of the wasting 1s obscure. Fat absorption 18
markedly dtirmmshed and some think there is an actual excretion of fat
from the body. The developed disease 15 a picture of multsple nutritional
deficiencies.

SyMpTOMs AND MoRBID ANATOMY
Svmptoms at Onset.—In at least several of the endemic areas there s a

months, or a short sea yoyage may have the sdilie eitect, Tl a taguang
of cases such a disrrhaea gradually passes off, or at Jeast 1s tolcrated, but
in some small the ion 7 the be-
coming more spruc-like, until finally typical Sprue supersenes. BExen
when g sprus patient fixes the commzncement of his symptonts af somms
defintte time, a cross-sxammation will ofien bring out a history of

and of the bowels the supposed onset by

manths or vears. PR T T T

ctological relanionship between the tho CONAIIONS.  Agail, wi vor
may be acute, and an attack of what seemed to e a simple duarthaa
quickly assum:s the characteristie featuses of sprue. 1n yet other cases
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when ghsterung patches not otherwise apparent are easily detected, The
surface of the tongue may look red, raw and shiny, and resemble a raw
beefsteak m appearance. It is smooth owing to atrophy of the filiform
papillz, while the fungiform papiliz may stand out red and enlarged.
Especually in chromie cases the surface of the tongue may show the
presence of fissures.  In sptte of the dyspepsta it remains clean.

When these changes are extensive the appearance of the tongue eventy-
ally conforms to one of two types: *‘the smooth magenta tongue*’ or
*‘the scarlet raw-beef tongue™, It 1s tempting to ascribe these lesions to
deficiency of riboflavin or nocttinic acid, but as yet there is no real proof
that this 15 correct,

Mouth symptoms may be a very early featitre, and 2 patient who shows
Iittle else wrong may complam that certain pungent artrcles of diet “*sting™
fus tongue. On the other hand, a sore mouth may suddenly deselop
after two or three years of otherwise typical sprue. And agam, the
disease may run 1ts whole course without lesions in the mouth.

Blood.—Some degree of anemia 15 present in estabhshed sprue, and a
red cell count of 3} millhon or 4 milhon per ¢ mm. would be an average
finding 1n a case of moderate severity. In severe cases the blood picture

e et tan s B ante

enough form, the bone marrow undergoes tovic degeneratine changes,
cluding even complete aplasia, with a resulting fatal aplastic anzmia,
characterized by a falling red cell count, and no sign in the perspheral
blood of attempted regencration. It 1s always a grave sign f anzmes
wncreases after the gastro-intestinal symptoms have definitely improved.

The white<cell count shows some reductron, but not an actual leuco-
pema unless the an®mia is very severe. There is a relative increase of
lymphocytes at the expense of the polymorphonuclear celts.

Mental Changes.~In proportion to the seventy and duration of the
ilness mental deterioration 1s present, often not obvious to the patients
themselves, but noticed by therr friends or fellow workers. Lack of
concenteation, mfirmity of purpose, depression, irnitability, and un-
reasonableness may be in evidence.  They are slow in answering questions
which require thought, but once under way they may be tryngly garrulous,
They are wtrospective, and, i persons of intelligence, delight 1n analysing
thetr symptoms, and may be full of knowledge, of a sort, regarding sprue,

General —There is mcreasing loss of veight, and in advanced cases the
sufferer may be reduced to the classical condition of a skeleton with a
blown-out abdomen. The organs share in the general wasting, so that
the area of lner dullaess is much decreased. The temperature is sub-
normal and the patient abnormally seasitive to cold, and in some cases
cramps and even tetany may occur.  The sk s pigmented, especially
that of the face and forchead. Generalised eedema may mask the foss
of flesh,

In a proportion of patients wath sprug, vitamin-deficiency changes are
seeq 1 the skin of the limbs, usually of the legs. These arc: follicular
hyperheratosis from Iack of vitamin A, whicht causes a “toadskm™*
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In the former there 15 defective sphitting of fats, whtle in sprue the process
goes on actively, even 10 excess.  Pancreatitis does not give rise to mouth
symptoms, ror does the disease react to treatment in the striking manner
common in sprue  The intestinal symptoms of pellagra may resemble
those of sprue, but the development of erytherna of the face and hands will
prevent confusion. The fustory of the case, the later development of
severe anxzmia, and the usual absence of megaloblasts will distinguish
from pernictous anemia.  Hill deatrheea that does not clear up should
be regarded as sprue, A useful pointer to sprue ts the different shape of
the glucose-tolesance curve depending on whether the glucose is given by
mouth or intravenously. Because of poor absorption the curve after oral
glucose tends to be flat, whereas in the same patient after mtravenous
glucose 1t assumes a normal shape.

Radiological appearances—A plain X-ray of the abdomen resveals
abnormal quantities of gas 1 the small bowel and colon, and a large
mass of fieces 1n the colon. The barium meal reveals changes of the
mucosal pattern and in the muscle wall of the small intestine, these are
most marked 1n the rmddle therd

In the early stages the mucosal folds become coarser and less frequent
1 number. The fine feathery pattern of the small bowel 15 thus replaced
by a course irregular pattern (Plate 12).  In later stages, atrophy of the
mucosal folds progresses to such a degree that the pattern completely
disappears.

Changes in the muscle wall become apparent radtologically because of
alterations m the tone of the small bowe!  Alternating areas of hyper-
and hypo-tomicity mterfere with the normal peristalsis of the small bowel
and give rse to & curious segmented appearance which has been likened
to a **strng of sausages™  The general result 1s & delay 1n passage of
the meal through the Stomach and small bowel. These changes con-
stitute the **d pattern™”, In th Ives they are e,
but they must not be regarded as diagnostic of sprue.

Prognosis.—The age of the patient and the duration of the disease are
important factors. Young adults as a rule respond more readily to
treatment than persons past muddle age. The earfier a patient comes
under treatment the more hopeful 1s the prospect, for in cases of long
standing the intestine may have suffered irreparable damage with destruc-
nion of villi and glands. Persisting anzma of a severe grade 1s a grave
complicauon, for it 1s evidence of hypoplasia of the bone marrow with
the ever-present danger of the development of aplastic anzma.

When treatment has effected a clinical cure, the ultimate prognosis 15
affected in 2 large degres by e . I
permit of such persons Temaining at home, the postion is very hopelut
On the other hand, 1f they must return to an endemic area, the danger of

TREATMENT

In treating sprue it must be remembered that we are dealing with 3
disease of unknown cuology. The number and ratiety of sprue treat-
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In the former there is defective sphitting of fats, while in sprue the process
goes on actively, even to excess. Pancreatttis does not give nise to mouth
symptoms, not does the drsease react to treatment in the striking manner
common it sprue. The intestinal symptoms of pellagra may resemble
those of sprue, but the development of erythema of the face and hands wilt
prevent confusion. The history of the case, the later development of
severe anxmia, and the usual absence of megaloblasts will disunguish
from pernicious anzma,  Hil diarrheea that does not clear up should
be regarded as sprue. A useful pownter to sprue is the different shape of
the glucose-tolerance curve depending on whether the glucese is gnen by
mouth or wntravenously. Because of poor absorption the curve afier oral
glucose tends to be flat, whereas tn the same patient after intravenous
glucose 1t assumes a normal shape.

Radilogical appearances.—A plain X-ray of the abdomen reveals
abnormal quantities of gas tn the small bowe! and colon, and a large
mass of frces 1n the colon. The barim meal reveals changes of the
mucosal pattern and in the muscle wall of the small imntestine; these are
most marked 1n the mddle third.

In the early stages the mucosal folds become coarser and less frequent
m number., The fine feathery pattern of the small bowel 1s thus replaced
by a course irregular pattern (Plate 12). In later stages, atrophy of the
mucosal folds progresses to such a degree that the pattern completely
disappears.
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the meal through the stomach and small bowel These changes con-
stutute the *da pattern™,  Jn th hves they are ¢l .
but they must not be regarded as dragnostic of sprue.

Prognosis.—The age of the patient and the duration of the discase are
important factors  Young adults as a rule respond more readily to
treatment than persons past muddle age. The earher a patient comes
under treatment the more hopefil is the prospect, for in cases of long
standing the intestine may have suffered irreparable damage wath destruc-
tion of wlli and glands, Persisting anzmia of a severe grade 1s a grave
comphication, for it 1s evidence of hypoplasia of the banc matrow wih
the ever-present danger of the development of aplastic ancmia,

When treatment has effected a clu)lcal cure, lh; ulhmi-ne Pprognos:s 1s

affected wn 8 large degree by ns, If
LI mamn =~ n» hama tha nacition is verv hopeful

after years of seemungly perfect health,
TREATMENT

I treating spruc st must be remembered tha 5
disease of unknown etiology. The sumber and sariety of spru

t we are dealing with a
e treat



The treatment prescribed must depend on the wdividual patient's
SYmptoms, A Severe case 1¢ i 2 stafe of stanvation wih symptoms due
1o multsple nutnnonal deficiencies of protein, fat, carkohydrate, munerals,
vitamuns, and henopyetc factors,

Lner—~This must take first ptace, Manson wtroduced lner for the
treatment of sprue after discovenng that pils of dned crow’s frver were
e P Pt bttt

an®rmas later the hqwd extract goen by mouth was also found effectine
Crude agueous hiver estract gaven parenterally 1s now recogmized as the
most spectfic remedy avastable, aad should be given i large daudy doses
4 10 8 ¢ cm. mtramuscularly),  When fobe aod 18 avaifable, 1t may be
¢xpacted to give equally poad results.

Rhoads and Mitter showed m 1934 that crude (\ver extract gnen

Strue frem the towel.
Under this teeatment alone xhc mouth lesions heal and the mestinal
symploms umptose, the stools beconung smaller, less frequent, and
graduaily more formed with a decrease i the fat content. There s
g m weight and rapid improvement m the blood picture  Refined
fiver exteacts may help the anmmia, though not so surkangly, but they
lack the known and unknown factors m crude extracts which have such
a dramatic effect upon the coucse of the disease.

Campolon, Hepastab, Pernzmon Forte, Hepofon, and Plexan are
exymples of the crude extracts  Daly smjections should te continued
for some two weeks and then reduted gradually as the patienl’s con-
dition improves 1o 4 cem at intervals of one or two weeks  In some
very severe cases they may have to be continued indefimutely,

Diet,~The principle of dieting 15 sprue ¥ 10 atterapt 0 reduce the
distension and duarrhaz and to replace the deficiencies. The bowel
distension 15 cfuefly m the small intestine, which i dilated and Joaded.
with digested but unabsorbed food, and the harrheea s dug to the
excessive amount of fat 1 the stoals together wath the other constituents.
which are normally absorbed from the sntall wtestine,

In a severs case with soreness of the mouth, 1 15 rational 10 statt
with two-hously feeds of mulk 2nd to add solids as the symptoms subside,
Bed rest s yust a5 umportant m sprue as i peptic uicer (Keele and Bound)
and should be inswsted upcn m the early stages. The awragc case can.
start with solid food. A tow-fat, and §
diet 1s ggnerally, emglosed, hemusr this. dimtaushes. the. seatarshrea, and.
fevmentation. Eggs and underdone steaks are usually well tolerated,
bread 15 given m the formy of thin toast or Ryvia  Sprulac, a dried mak
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with high protein and Jow fat and carbohydrate, 1s often better tolerated
than fresh milk. Proteolysed liver in soup has proved valuable, and
marmute or yeast may be mcluded for possible therapenticeffects  Added
vitamins are mdicated* nicotinic acid, riboflavin and ascorbic acid; also
vitantinized o1l 1n capsules when the fat of the dret 1s low, since fat-soluble
vitamins may be deficient. When gastric actdity 1s low dilute hydrochloric
acid should be given t lemon or orange drinks during meals, If there
are signs of low blood calcium, calcium gluconate should be given intra-
musculacdy, Much patrence 15 required in treating sprue patients, and
careful nursing ts necessary with particular attention to the mouth.
Gradually, as the symptoms subside, more carbohydrates and fats should
be given and normal diet approached by tral.  Some patients can ulu-
mately resumne ordinary food, but often it is found that some permanent
restriction 1s necessary, particularly of fatty foods.

The diets which follow will be helpful in the treatment of severe cases:
a case of average severity may begin at Stage 3.

SPRUE DIET

Stage 1 P50, F5,C119 Ranol O1 23, Cah. 72

Hour
0730 Skimmed Milk, 8 ounces, flavoured with tea

0930 Marmite, 1-2 teaspoons in hot water, 10 ounces,
1230 Skimmed Milk, § ounces.  One ripé banana
1300 Skimmed Milk, 8 ounces, with Marmite 1-2 teaspoons
1600 Skummed Milk, B ounces, flavoured with tea

1800 Orange Juice, 8 ounces, sweetened with 1 ounce of Glucose,



2 tezspoons

000 Sk\mmed Mk, 8 ounces: with Marmwte 1-
70 sk\mmcd MK, § ounces:
Stage 2 P \\U.F\'L Cc 0 Ratio 02 !} 1 Cals 123
Hout
0130 sxmmed Mk, 10 ouneess favoursd ith €3 and sW ectened with
Glucos® 3 ounce
0930 Marmit€s 1-2 teaspoons ot ACH 10 ounces:
Mk, 10 ounccvmay be served 28 cocod

1o Skm\med
8 ounces Fish nced, 4 oUNCES: th white sauce OF
One suee of M\ce-b:kcd pread (ON¢ ounce)

10 ouNCeS: wath -2 1easpoon® of Marmnte

Sklmmed Mk, 10 ounceSs ﬂavcurcd with €2
1800 Qrang Jusces 8 ounces: with Glucose ont ounce. One |

panand
2000 Sklmmed Mk, 10 ouncess with 1-2 easpoon® of Marmite

2200 Sk\mmed Milk, 10 ounces:
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“Stage3 P43, F23, C.198. Ratio1.02: )4, Cabs. 1,575

Hour
0730 Skimmed Miik, [0 punces, flavoured with tea and § ounce sugar.

0931

S

Marmite, 1-2 teaspoons in hot water, 10 punces.

1100 Skimmed Mulk, 10 ounces—may be served as cocoa,

1230 Liver Soup, 8 ounces. Fish 4 ounces minced, served with whit
sauce. One thin shice of twice-baked bread (1 ounce). On
banana.

1400  Skrmmed Milk, 10 ounces, with 1-2 teaspoons of Marmite

1600 Skimmed Mk, 10 ounces, flavoured with tea. One banana,

1800 Chucken, 4 ounces or Liver, 4 ounces. Twice-baked bread (I
ounce) Qrange Juice, 8 ounces, sweetened with sugar, | ounce.

2000 Skimmed Mulk, 10 ounces, with [-2 teaspoons of Marmite.

2200 Shimmed Milk, 10 ounces.

* A case of aerage sevenity may begin with Stage 3,



tage s P68, F.69,C 235 Rata 104,14 Cals 2,237

lour
730

930

1100

1230

1400

1800

2000

2200

Whole Milk, 5 ounces, i tea with sugar. One Dhghtly-boiled
egz  One slice of twice-baked bread (1 ounce) Butter }
ounce.

Marinite, 1-2 t2aspoons 1n hot water, 10 ounces

Skimmed Mulk, 10 ounces—may be served as cocoa,

Liver Soup, 8 ounces Fish, 8 ounces, with white sacce  One
shece of twice-baked bread {1 ounce) Two bananas. 10 ounces
of custard made with skimmed milk

Skimmed Milk, 10 ounces, with 1-2 teaspoons of Marmite,

‘Whole Milk, § ounces, 1n tea with sugar, One banana

Chucken, 4 ounces, or Lean Meat, 4 ounces.  One shice of twice-
baked bread (I ounce) Orange Juice, 8 ounces, sweetened
with sugar, 1 ounce. ‘

Skimmed Milk, 10 ounces, with 1-2 teaspoons of Matmute

Whole Mulk, 10 ounces,
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Stage 5 P.162, F85, C.320. Rano1.0:5.20 Cah. 2,693

Hour
0730

0930

1100

1230

1400

1600

1800

2000

One lightly-boiled egg  Twice-baked bread (2 ounces) Butter
}ounce. Tea with 5 ounces of whole mtlk  Sugar § ounce

Marmite, -2 teaspoons in hot water, {0 ounces Biscuits, 2
ounces,

Skimmed Mulk, 10 ounces as cocoa.

Liver Soup, 8 ounces  Steamed Fish, 8 ounces, with white sauce
Potato, 4 ounces. Two bananas. Custard with skimmed mifk,
10 ounces.

Whole Milk, 10 ounces, with [-2 teaspoons of Marmite.

One banana  Tea with 5 ounces ot whole milk  Sugar, } ounce

Lean Meat or Chicken, 4 ounces. Two shices of twice-baked
bread (2 ounces). Butter, 3 ounce. Orange Juice, 8 ounces,
sweetened .

Whole Milk, 10 ounces, flavoured with Marmute.

Whote Milk, 10 ounces.
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Stape 6 P74, F115,C343. Ratio 13:07:20. Cals. 3,120

Hour

0730 One ounce Porridge Oats as porndge, 8 ounces, with 10 ounces
of whole milk. Two hghtly-botted eggs. ¥ ounce marmalade.
1 ounce butter. Two slices twice-baked bread (2 ounces)

Tea with 5 ounces whole milk. Sugar, # ounce,

1000 Marmste, 1-2 feaspoons 1 hot water, 10 punces. Biscuits, 2
ounces.

1230 Liver Soup, 8 ounces. Steamed Fish, § ounces, with white sauce,
Potato, 4 ounces, Light Steamed Pudding—one portion. Two
bananas,

1400 Whole Milk, 10 ounces, with 1-2 teaspoons Marmute,

1600 Tea with 5 ounces whole milk with sugar, ¥ ounce. One slice
twice-baked bread (1 ounce). Butter, § ounce. One banana,

1800 Lean Meat or Chicken, 4 ounces. Two slices twice-baked bread
(2ounces). }ouncebutter, Onetomato. 8ounces sweetened
orange juice.

2200 10 ounces Whole Milk, Biscuts, 2 ounces.
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Nortes

1. Until Stage 5 1s reached, the patient should remata in bed,

2. Only those tems ordered on the diet shect should be given and
quantities stated should be strictly observed,

3. Allcocoa and custard for sprue patients is to be made with shummed

muik,  Custard 1s to be made with custard powder.

4. Team dets 1,2, and 3 to be made with skimmed mulk. Tea in
diets 4, 5,and 6 to be made with whole miik,

5. When i good supply, liver may be substituted for chicken or fean

meat.

6. Twice-baked bread. This is prepared by taking 2 slice of bread
roughly 4} inches square by } inch thick and plactng it in a hot ovn
wntil 1t 1s fight brown tn colour and chippy m consistency. This shovtd

weigh one ounce after baking.

Butter. A cube of butter with sides 3 inch long, weighs approximately
+ ounce, Another method of measuring 1s to take a 1 1b. packet and

divide 1t into 64 equal portions,

7. A case of average severity may begin at Stage 3.



ORDER FOR SPRUE DIET {ORDER AS **NO DIET'")

ik, shimsmed, pints

Mutk, whote, pinits

Oranges, pumber ..

Bananas, humber .

Glucose or cane sugar, punces

Kasmite, ounces

Bread, ounces

Laver, as raw, ounces

Fish, a5 raw, ounces

Chucken, as raw, ounces
oR

Lean Meat, as raw, ounces

Flour as white sauee, ounces

Cocoa, qunces

Tea, ounces

Butter, ounces

Eges

Biscurts, ounces

Potato, as raw, ounces

Marmalade

Tomato

Porndge Oats, ounces

Steamed puidding os below—
Butter, punces

Flour, ources

Eees

Sugar, ountcs

Stage or Sprae et No

2
3

~ N
-

®

]

3
3

[ VY

o

[ R RV

. M

EXRI
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Nortes
1. Sugar—in diets 1 and 2 is best given as Glucose.

2. Chicken and lean meat——in diets 3, 4, 5,and 6. To ensure variety,
one or the other should be otdered, not both on the same day.

3. Diet 3—when Liver is in good supply this should be ordered 1
Place of lean meat, 1., on every second day alternatively with chicken.

4. *‘Vegemite'* may be substituted for Marmite.

5. Sprue diets must be ordered strictly in accordance with the abore
tables. [Extras are not allowed and increase in quantity is not permitted.

SULPHONAMIDE DRUGS

The sulphonanude drugs have an important place in the treatment of 2
number of tropical and sub-tropical diseases. Certain principles govern
therr use—the first, that the nfecting organism must be sensttive to the
p ployed. It is essential, therefore, to know the range of
activity and potency of the various sulphonamides available, and to
correlate this with the elementary fucts of their pharmacology. For
fuller details the reader may consult the Medical Research Councif’s
War Memorandum No. 10-—The Medical Use of Sulphonamides, 1945,
Second Editron. {H,M S.0. London 1s. 3d.).

General Purposes.—Five sulphonamides are in common use for generat
: oo T ** « sulphathruzole, sul-

is more generally
. ' ' **sulphamethazine™s
In this article 3t will be referred 1o as sulphamezathine. It is a chemical
homol of sulphadiazi ilamide s effectne against the
bet Iyt W gonceoceus, Bact. coly
and, to some extent, Ps. pyocyanea, CI. welchii, I, ducreyr, and £ast.
Ppesns, but 1t is not active enough for clinical use against infections v\:lh
Staphylococcus aurens and i. The other four sulp I
named are more active aganst the same orgamisms as sulphamfamide,
and are also active enough for use agamst staphylococei and pneumOCCtCI:
The four preparations are about equally potent agamst pheumococct;
agamnst staphylococei, sulphapyridine 1s definitely inferior to the other
three, With the exception of Jymphogranuloma inguinale and possibly
trachoma, virus diseases do not respond to sulphonamides; though
secondary mfection may be successfully controlled. ’nxc‘ effect on
Streptococcns vindans infections is usually neghgible. Ch‘qn )

ide 15 fy hmited by avaifat o
phadiazine, or sulphamezathine are to be preferred to sulphapyridine cn
e i T L e -a semmlameamt reactiONS nr7
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saturated solutton in saline (08 per cent.) and administered by intravenous
drip or even per rectum,  The sodium salts mentioned above can also be
ncorporated in a saline drip.

Dasage—The guiding principle is to secure and maintan an effctive
blood-stream, spinal-fluid, or local concentration, and with serious
generalized infections it 15 essentral that the administrations should be
made rught and day; otherwise the concentraticn during the night hours
may sink below an effective level, Ta the bloodstream, an effectine Jevel
is from 5-10 mg. per cent ; in the spinal flud from 3-5 mg. per cent.
This should be checked tn cases of apparent fulure. With a sensitne
orgamusm a chimcal effect should be obtained, usually in less than seven
days, or at most ten days. If no such effect 15 apparent, the mference 1s
that the infecting organism 1s insensitive or the preparation in use is not

LRI 8 R

routne at four-hourly intervals; the pharmacological properties of
sulphadiazine permmit srchourly intervals, The table shows the average

effective dosage for an adult of about 10 stone. Children, weight for
. . CHRMP RS o AP acduiTres 1n anfante 1t 16 a5 much

- + leu-
' . yto
ases

Ve 2

mve a large  lo4Ming  UOME, IOLUWLL Uy svpuie s

“

CITTAtE WIkL €2LH UOSC U1 suipIVILLuIL,

above fluid mtake and urinary output with all sulphonanudes.

Typeof Maintenance
Infection Loading Dose Dose
Acute . . 2-4 g mtrasenously 15 1-5-2 g, four hourly for
£. by mouth, 6-7 days.

Moderate .. 2-3 g. by mouth, 1 g. four hourly for 6-7
lays.
0 $ g. four hourly for 6-7

Mid .. 1-2 g by mouth.
days,



mcuas:a 3% Farlty and poyd’s schete 15 &Y .
0% E®s o1 A0 \oos-coz\unuea dosAES: with s“(phngom\dmc ot sucumg\
su\pm\\mzo\e an upset it ssw.hes\s by m\cs\ma\ pocter?d Treal”
@ '.shcu\d saty hereforé -3 pm\angcd veyord the Lwats ;«csm\wd
¥or Jocut ((oyxmh Bses 5308 s the. £0st it MaY ke npp\wd 10 5€1O%S
cantiedr Tt WP s 158 soay O wsed wsh awscls wounds of 1esions of
wan

3 spoud e Ot n aed ot S ama\vmmn of10% 1o Bs qves
e te? cm\w\lm\m\ of fro™ P51 10 M pef et 18 1he oot wn
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Ad)\)sled ooV ot the ;m\mv.mm absorpmx\ Skm\e.snons s\\au\d faot
pase WA a1 p\\cwons for 2 wmod exeeeds g e aa; pecats® of the
nsk ol s:ns\uunon.

s u
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saturated solution in saline (0-8 per cent ) and administered by intravenous
drip or even per rectum, The sodwum salts mentioned above can also be
1ncorporated in a saline drip,

,"D"‘fﬂfﬁ—ﬂw guzding principle is to secure and mamtain an effectne
m, sp , or local , and with serious

eeneratized infections it is essential that the administrations should be
made night and day, otherwise the concentration during the night hours
may simk below an effective level, In the bloodstream, an effectine Jevel
1s from 5-10 mg. per cent.; in the spinal fluxd from 3-5 mg. per cent,
Thus should be checked in cases of apparent faifure, With a sensitnve
organism a chinical effect should be obtaned, usually in less than seven
days, or at most ten days. If no such effect is apparent, the inference 15
that the infecting organism 1s msensitive or the preparation in use is not
active enough,  If further ch 15 lated, the prep
should be changed, an early bactersologreal examsnation is a useful check
agamst useless treatment.  Almost as the converse of these principies it
may be said that too early omission of the drug, especially in dangerous
generalized infections, 15 apt to permut A relapse Or an exacerbauion  In
spite of favourable and dramatic effects, as in pneumoniz, atmost full
doses shauld be contmued for some 48 hours after the desired chinical
result has been produced.  Pus inhibits the action of sulphonamide drugs
(except **matfantl™, which 1s for Jocal use only), and no effect should be
looked for so long as a closed suppurating focus 1s present. |

lph drugs {except are ad asa
routme at four-hourly mtervals; the pharmacotogical properties of
sulphadiazine permut srx-hourly intervals. The table shows the average
effective dosage for an adult of about 10 stone, Children, wesght for
weight, have about twice the tolerance of adults; 1 infants, it 13 as much
as threefold—these constderations should be borne 1 mind when calcu-
lating the dose for children and nfants, In all cases, 'xl.ns customary to
give a large **losding™ dose, followed by regular maintenance doses.
With all the usual sulph ides except de, sulph: d
and probably sulphamezathtne, 1t 15 essential to ensure an adequate flu d
mntake (3 5 itres—6 piats—per 24 hours) and rinary output (1;5 “.‘ﬁ‘s—

Type of Masntenance
Infection Loading Dose ose
Acute .. .. 2-4 g antraverously 145 1-5-2 g, four hourly for
g by mouth, 6-7 days.
Moderate .. 2-3 g. by mouth, 1 g. four houtly for 6-7
ays.
0§ g. four houtly for 6-7

Mild . 1-2 g by mouth,
days.
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and the W€ of specual com:enlr:mon methods Confirmation of this

wnportant observation 35 sull Jacking from otheT sources-

The cnbed bY Wemgarten wn India among Indians,

- recent years, cases have also besn noted among ‘Europeans 1n many
s Eas

dely-separa! rts of e st and Mddle E

Tr ophilia M3Y sidious 1 O set and chromi¢ the
tatt, of the an inmad febrile A sth sbeght plenomes?’ ly
‘Asthmatic 2t ks which 3 and resistant 10 ordunary 3! i
spasmodic {herapy & afe of the estabhshed disease Pebnlity with
1oss of wehth i, and P psistent €OV ave often suggested 3
serious undeciyn® Winess, a1 3t 18 not SU prsing that puls ary tuber
culos Ty diagnosed 10 M y ‘Physical signs 1 the
chest ate ysuatly RN those of chronic pronchuty K-ray
appearances lung £ 1ds are 1eo! ant 1N . P bably 2
magonty; the tung appear ore o 1ess nor! ers the ungs
present a U otthing which 18 §° 1d to be ughly chara 1c when

st

present Leucocytosts, with :osmephma, which 18 usually marked, 15 the
most characternstic and diagnost® feature “The leucocyt® count usually
\\es\semmzo,w)and 000 pET € m T

Amost ymportant and encouraging pccuh:mly of the disease s 1S yeady
response 10 arsemcal medication Wemngarten yreated hiS cases with 2
course of s1% yptravenous injections of ‘neoarsphe 1
g; weeond dose oldeg. subsequent 45
getween doses Good esults have yecently peen T¢PO ed from U
ofother: arsenicals, mc\udmgmaphamdc gwen v:nen\em\\y and carbarsone
®  stovarsol by mouth -

The effect of the arseqic O poth the cimead conditiont and on (he plood
pieture has usually beelt dramatic and apparcm\y Jasting, 2! ough there
may be an mtial aggravation of the symptoms of the eosmcpmha
The Tung moOWHNE shown b K-rays MY take 2 considerable ume tO
disappeat, althovgh the chnicat picture 85 3 whote shows apid 1MProve”
wment.

TYPHO“) FEVER
utions,
ur

Thanks 10 protective noculation and efficient samtary Prec?
typhord fever 15 no tonse? one of the ctuef diseast factors among O
armues 1 the field As the c\osdy-a‘h: parat yphoxd fever 1S dealt with
at some length, 118 ot necessaty 10 descnde fully s@ weliknown 2 ‘matady
as typhoid fever

These Memoranda will conside? only such points concerning typhmd m
{he tropics as 3pPEAF 1O pe worthy of special attention: 4 the first
place 1t may be smd that 1t ‘ot countre the attack onds 0 P& more.
severe and p(o\ongcd than 10t erperat® chimate$ g 75 Asa result
he mortality 15 often tugher 1® the 110P€S and death MY ensue a8 carly
as the sixth d3Y of dusease 3 the \"‘/Pencmc form chcneﬂl\on of the
ayocardium 13 common and myocaldms (xequcm\y brings about 2 fatal

1ssue
In the second place the medical officet should know that unpro\:c(cd
L
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men of indigenous races, whether Indian or African, are not immune
from entenic infection. Enbsted troops undergo inceulation and so
usually escape, but camp followers are sometimes wninoculated and so
may suffer. At the same time they are much more labie to dysentery
than to entenie, and 1t 15 quiet possible that many possess an acguired
wmmuraty, having suffered i childhood. Tt js interesting to note that,
m Inda, Gurkhas have been found to be among those most Table to
mfection,

Young adult Europeans, recently arrved in the tropics or sub-trepis,
are speciafly lable 1o infection.  This 1s fargely due to 1he newcomer not
yet having fuily undergone that comphcated and indefinite but very real
process known as *‘acchmatization’’; an important item m ths faulty
adaptatton ts ignarance of haw to avoid, by simple hygiensc precautions,
the spectal dangers inherent in hot climates. The chances of mfection
are much greater in the trapics, partly owing to the prevatence of fiy
vectors; over-fatigue, over-exertion, and exposure to the debibtating
effects of the tropical heat also act as predisposing causes.

Constipation rather than diarrheea is the rule in tropicat typhoid, and
the exanthem is aften absent ar difficult to differentiate from the vaned
assortment of spots and pimples found constantly on the bodies of mest
residents i hot climates.

1t 15 welf to remember that when typhoid attacks a patient with matars,
the entenic onset may be very sharp and sudden and assocuated with riger.
The temperature, however, $oon becomes continuons.  Ofien the cune
fails to follow the typical course of typhoid, so weil hnown to the medical
student.

The nise 1s usually abrupt even in non-majaral cases and s geacrally
followed by a **high continved fever'” which keeps steadsly above 101° .
and for a fong time does not vary more than 2° F,  Towards the end of
the third week 1t may swing a httle and then descend by lysis.  Anather
and severe type 15 the ** ttent** where the Reeps
up but shows a greater amplitude, producing a more spiked tracng on fhc
chart (g 75). Yet another remuttent form closely simulates sub-tertian
malaria {see p. 179).

Shott abostive attachs are met with where the fever fasts only a fw
days. These may readily be rmissed in the absence of routine systematic
blood cultures and agglutination tests, and missed, 100, 1n spite of these
aids 1o diagnosis.

In non-European races, whether African, Arab, or Indian, the disease
confarms closely 1o the type met with in Europeans. Perhaps the sfow
pulse 1s 1ts most characteristic feature,  The old 1dea that there was @
hybrid disease **typho-matara’ has been exploded, The tno diseasts
not nfrequently occur at the same time in the same patient and may
modify each other 1n various directions, ‘The help of the faboratory is
usually required for the dingnosis of such a miced mfection. A rare
chronic form of entensc fever sometirees lasting as fong as a year is no%
a recognszed entuty,

Cases which show httle vanation in the range of tempersture, which
Tuns steadily along a hine 1 the neighbourhood of 103° F. or 104°F.,
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for day afier day and even week afler week showing httle oc no amplitude
even i a four-hourly chart, are Yiable to be specially dangerous and have
a tendency to a fatal termination.

Diagnosis ~The duagnosis of typhoid fever, especially in the Brish
soldrer, is apt to be a complicated problem. Thus is largely du¢ to the
fact that, because of previous T.AB. inoculation, no reliance can be
placed on the resuit of the Wadal reaction. Tt must be reraembesed that
cases of undoubted typhoid ferer may show no sigrtificant rise i spearfic
aprlutiuns throughout the illness.

The only certain test is the isolation of B, £ phasus on culture from the
blood, which can usually be effected, if’ proper precautions are ahen,
duning the first week or ten days of o moderate or sesere attack of the
typhoid group. But bload cultures remaimn positive for a consideratly
fonger period, and are ofien positive duning a relapse.  Afier fiftean davs
or 50 of fever positive cultures are more hikely to be obtained from the
frees or, less commonty, from the urine, and datly specimens of both
faeces and urme should be sent 1o the laboratory for this purpose. It
should be noted that the presence of B. typhosus 1 the smols'or ine

ally sugyests typhoid fever, the presence of B 1) phosus in any ot the secre-
tions of di clinches the d is. Total and faf white
blood counts are of the greatest value in the differential diagnosis of fesers
of the tropses and should never be omitted.

The detection of the carricr state may be helped by Feb's Vi-agglutma-
ton test,

Recently, the epidemifogical investigation of putbreaks of ty phoid fever
has been much assisted by the use of bactertophage for z;eix;g s jrulent

. e e e

< abrent

events leadmg up to spread of the mfection.

Differential Diagnosis.—As siready stated, malaria »s the disease most
difficult 1o distinguish from typhoid 1 the tropics “th Tesort is h::d 1o
climeal examination atone. Both diseases may exhibit chills, continued
fever, bronchius, enlarged spleen, tenderness and gurghng in lh'e’ right

. BN SV ee batdoima Hernes

The enlarged spleen of typhord feser 1s usually much more dmnun
pafpate than that of matania.  This elusive character of the typhaid spleen
Y s '] tend

15 partly due to the an ;
common to ail enteric-group miections, but the organ ss slso sually
rmuch softer than m malaria, it may indeed be almost difMuent in hyper-

toxic cases. . e and
In typhoid fever the is usually gener an
15 often accompanied by gurgling in the right dac fosu in malaria,
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therefore, before meals or before handting food or water, special attentic
being paid to the finger nads.

Alf water should be regarded as suspect and should be purificd befor
being used for dunkang or cooking: this precawtion should also be extender
o acrated waters, and the sale of these and other deinks from unauthorized
sources should be forbidden.
" T Tt hepatn

water, and
special precautions should be taken against the adulteration of milk witk
poffuted water. In the tropics all milk should be bosled or pasteunzed
under ngid supervision.

Antr-fly measures should be carned out and special steps taken o
prevent the access of flies to excreta and food  Conservancy measores
must mclode the rapid and complete disposal of alf excreta i such 2 way
that water and food are not contaminated, (See Arthroped Pests and
Appendix 1)

In hot countries, vegetables, especially letiuces, are a souret of danger
and should not be eaten uncooked, only frnt which can te skanned, such
as oranges or bananas, should be eaten raw  Oysters and other shell fisk
may be contaminated with sewage and should be avorded unless they

come from beds known to be unpoliuted.
Cookh and the i of cooks must be of the

fghest standard, and no person who has suffered from any of the enterics
group fevers should be employed in the preparation or handing of food

or on water duties.

All persons engaged 1n the handhng of food and drink, or of utensils
used mn connection with these, must be medically examined. Jdeally,
their stools and urine shoufd be bacteri {ly examined &
ment wn order to exclude cartiers  Unfortunately, this s not abways

pracucable.

£ basadamnf o ne s neanhubicfic measute aganist
' . 3l young

1 the first

time. Jnoculahon gives protection for one year, o ensure e greates?
possible degree of protection, ngeulations sheuld be carried out at least

n theee 153
fod agamnst

Freatment.—L no effective af typhoid fever has
vet been evolved,

° et camanint

. nch

. sith

fent
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feature of severe infections, Unfortunately, neher 01 tnest s ¥
rea) effect on the course of 1he disease or on the mortality rate. .
At present, then, the sulphonamides and penwcillin would appear €9



have their chief use fn the treatment of septic complications or sequele
caused by sul T i< With
1ncreasing purtty and potency of pemcilin there is hope that typhoid
baaillt may yet fall within its effective range of action,

In the absence of effectrve specific therapy, skilled, meticulous, and
unremitting pursing by an ¢xperienced nursing staff becomes atl-important.
But a warning note must be sounded, 1t 1s highly undesirable, even to
obtam better nursing, to transport a patient with typhoud fever for long
distances by road or rail except m the very early days of his infection.
More than one catastrophe has resulted from misgurded transportaticn
of typhod pattents

The patient severely 1ll with typhoid fever may e, little better than
helpless, for weeks on end, therefore his mouth and skin need meticulous
and constant attention and every resource known to a good nurse should
beexploited to prevent bedsores, Urinary or fcal incontinence, or both,
may occur at any ime—often when least expected, the bedclothes thus
soiled need immediate changing  The appetite ts often poor and capri-
cious, and gvery effort should be made to provide as vaned and attractive
adetary as possible  The services of a skilled dietitian should be enlisted
1 one 15 avastable  Close attention should be paid to fluid intake and
flud balance to prevent dehydration on the one hand and *‘waterfogging**
—an unlikely contingency—on the other

It 15 now generatfly recogmzed that the semi-starvatton, and completely-
flud diet—atmost unwversally adopted for typhoid patients i former
fimes—1s by no means the safeguard against hxmorrhage and perforation
that 1t was once supposed to be  Modern experience proves that patients
do better on a nutritious, high-calorie, but ghage diet.
‘The danger of perforation or hemorrhage 1s no greater with the more
Iiberal diet, and the incidence of such unpleasant sequele as exhaustion-
Ppsychosis and peripheral neuritis 1s thereby much diminished.

L S SR L bg Bap mem AN ped T G ealariac
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such seadily-digestible dishes as eggs, junket, mashed potatoes, apple
sauce, chocolate, and so forth. Chocolate, which should, of course, be
free from nuts of frwit, 15 valuable because 1t contawns carbohydrate tm &
readily assimilable form and gives the chewing apparatus something to
workon. Fruit drops, especially acid drops, are useful since they promote
the flow of saliva and help 1o keep the mouth clean, they should be gnen,
of course, only to fully conscious and alert patieats

Marked abdomnal distension and tympanites are important danger
signals. It 1s true that their mcidenge 15 Jessened rather than increased
by a semi-solid, instead of a completely-flmd diet, none the Jess, their
onset warns that, for a time at least, the diet must be drastrcally cut
down and all stems elminated such as whole mulk and excess of carbo-
hydrate because these are hable to cause fermentation in the small
Intestine.  Peptoized or skim milk may often be substituted with
advantage, A flatus tube left 1n position for 20 minutes or more may
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relieve the di 2 soap-and: nema a few drops
of turpentine 13 also a proved remedy,  If these fail to relieve the distension
2 0-5 com tngection of putuitrin or the comparable dose of some similar
preparation may be tried; although this is not entirely without danger of
causing perforation or hemorrhage. One of the often-avoidable com-
pheations of the later weeks of typhoid fever is venous thromboss,
usually femoral.  Evety effort should be made to avoid this by preventing
pressure on superficial vemns.  Passive, Jater active, movements of the
fimbs with skalled massage, by assisting the venous circulatton, will help
to prevent thromboss and will also diminish the risk of post-typhoid
neuritis,

For severe and prolonged cases the usual precautions should be taken
to prevent foot drop,

T of b

e i and other is
fully dealt with in standard text-books and will not be discussed here.

UNDULANT FEVER

Thus fong-continued fever is commonly known as Malta Feser, and has
also been termed Mediterranean Fever and Gastric Remuttent Fever
among other titfes. Tt has a wide geographical distribution throughout
the Mediterranean hittoral and is known to accur in Nigena, Uganda,
and Southern Aftica, as well as i Indsa, Chiva, Hong Kong, the W:§t
Indies, et The disttibution is probably even more extenshve than is
reatized at present, for the disease »s readsly confused with others 1f the
possibility of its occurrence 15 not borne 1n mind, and the disease may
now be regarded as cosmopohitan,

During recent years undulant fever due to the orgamism of contagious
abortion (Bruceila aborfus) has been found to be widespread n Europe,
America, and elsewhere,

Etiology.—The cause of the classical form of undufant feser is Brucells
mefitensis,  These mimute cocer or coceo-bacllt are found in the blood
and give mise to an acwle or chronic sepuicama, Goats are apt 10
harbour the organsm and excrete 1t in their milk, so much so that the
drnking of goats® muk 1s the principat method of acquitmg the disease.
Asin 1yphoid, food, fingers, and flyes are a1} probably operative in spread-
g infection, for, apart from mulk, sts products, such as cream and cheese,
may harbour the orgamsm; surface soit and dust may become con-
taminated from the urme of human beings, goats, and other rumnants
suffening from the disease and so lead to food infection; carnier cases
doubtless play a part; and flies may acquire the micrococcus from the
urine or fxces  Infection can take place through the skin and mucous

The urine of lant human cases 18, in all probability, 2
special source of danger, Al the same time these addnional methods of
canveyance of the disease cannot bulk very largely ot there would certainly
have been many more cases duning the 1914-18 wars

Brucella abortus and Br. suis, the causatine orgamsms of contagious
abortion of cows and pigs, also give nise 1o undulant fever m man,  Such
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limbs with skafled massage, by assisting the venous circulation, will help
1o prevent thrombosis and will also diminish the nsk of post-typhoid
neuntis.

For severe and prolonged cases the usual precautions should be taken
o prevent foot drop.

The treatment of hwemorthage, perforation, and other compheaticns is
futly dealt with in standard text-books and will not be discussed here.

UNDULANT FEVER

Tius longcantmued fever is commonly known as Malta Fever, and has
also been termed Mednerrancan Fever and Gastric Remittent Fever
among other titles, 1t has a wide geographieal distrybution throughout
the Mediterranean httorat and 15 known to occur w Nigersa, Uganda,
and Southern Africa, as well as in India, China, Hong Kong, the West
Tndies, etc. The distibution is probably even more extensne than is
realized at present, for the disease 15 readily confused with others if the
possiolity of ds occurrence is not borne w mind, and the disease may
now be regarded as cosmopohitan.

During recent years undulant fever due to the organism of contagious
abottion (Bricells abortus) has been found to be widespread in Lurope,
America, and elsewhere.

Etiology.—The cause of the classicat form of undulant fever 1s Brucella
melisersts, These minute coccr or cocco-bacih are found n the blood
and give mse to an acute or chrome septicemia. Goats are apt 10
harbour the organism and excrete it in their mik, so much so that the
drnking of goats' mulk 1s the principal methed of acquiring the disease,
As in typhoud, food, fingers, and flies are all probably operative in spread-
ng infection, for, apart from miik, its products, such as cream and cheese,
may harbour the orgamsm; surface sorl and dust may become con-
taminated from the unine of human beings, goats, and other ruminants
suffering from the disease and so lead to food infectron; carrier cases
doubtless play 2 part, and flies may acquire the micrococens from the
unne or feces.  Infection can take place through the skin and mucous

The unine of amt human cases is, in alt probabiity, 2

special source of danger. At the same time shese additional methods of

. comeyance of the disease cannot bulk very fargely or there would certasaly
" have been many more cases duning the 1914-18 warl

} Brucelfa abortus and Br, suis, the causative organisms of contagious

abortion of cows and prgs, also give nise to undulant feser tn man, Such




329




330

fections cannot be differentiated chrically though, on the whole the
organism of contagious abortion gives nse to a milder attach.

Symptoms.—Incubation period of six days to three weeks, usually
fifteen days, followed by headache, insomnia, malaise, and anorexia,
Constipation 15 the rule, and there is early splenomegaly and tenderness
over the spleen. The temperature, of a remittent type, gradually nises,
strongly suggesting the onset of typhoid. There may be epistaxis; shight
bronchutis a‘_r:_d cough with profuse sweats are not infrequent. The
PUOI Tr i AP At e S
for three or four days by a step-like ascent the temperature falls by a
similar descent and reaches normal on or about the tenth day,

The symptoms abate, the patient feels better for a few days, but the
night sweats and the emacsation, which sets in early, continve and then
the first of a long sertes of relapses manifests itself (see Fig. 76).

During these relapses the joint troubles arnise, one yoint usually being
mvolved. There 1s no redness, but the part 15 swollen and there Is
effuston with severe pan. ‘The conditron 1s transient, lasting a few
days but too often reappearing in another articulation The order of
frequency, according to Hughes, is the hip, knee, shoulder, ankle, wrist,
fingers, toes, elbow, tervertebral joints.

At the same time neuralgic patas set in, the peripheral nerves being
spectally affected and the sciatic often involied.

Albuminuria may be present and orchitis occasionally oecurs as a late
symptom, One testicle, only, 1s normally involved and complete recovery
15 the rule,

The febrile waves follow cach other at short intervals and the discase
Tuns 1ts weansome average course of sixty to seventy days, which may,
however, extend to nearly a year. Naturally the patient becomes
anxemic, he suffers from palpitation, his pulse 1s rapid and irregular,
Mental depression lays hold of him, and 1t 1s important to remember
that he may become a victim of the morphine habit. The total white
count may be within normal limits or, more often, there 15 a moderate
leucopema (4,000 W B Cs per ¢ mm ) with a relative lymphocytosts.

‘While this 15 the usual undulatory fever the discase may be ambulant
in type, or there may be an intermuttent form runnng a mild course, or
the attack may be malignant with a high continued fever, pulmonry
comphications, and a tendency to hyperpyreuia, The undufating type of
fever 15 the most common, the febnile waves varying from ten days (0
six weeks, T of normal usually fast from seven
to twelve days, but may be as long as a month,  The temperature usually
climbs and falls by step-ladder graduations, but the nisc and fali may be
abrupt.

When the undulating character is present the recurring waves usually
become shorter with i i

The seventy of the discase cannot be gauged by a perusal of the tem-
perature chart alone. The duration of the pyrewa is usually two to three
months, but may vary within wide limats, up to two years.
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The terrmtient form 15 apt 10 be puzzfing, as the mormng tem-
perature nay be normat or sub-normal and the evening rise shght,
Except 1 the malignant form the ultumate prognosts as regards fife 1s
good, only about 2 of 3 per cent. of the cases ending fatally,

Cnmp\;ca(ions.—Ar\h(ms, phlebrzs, orchitss, neuralga, and hem-
orrhagie y be
are als0 not Uncommon and gastric and sntestmal ulceration may occur

Diagnosis,—This s best estabhished by blood culture  The cansal
orgamsm has been isolated from the bleod of a chronie case one year
after the onset  Apglutination tests are also of valus provided they are
propetly controfled, Adequate control 15 especially m\pormmlm hot

21 Some time dusing the penod of Jdefervescence.

As already stated, the classicat form of undulant fever 1s indistinguish-
able chimcally from that due to the orgamsm of contagious abartion
For solation of the bovine stratn of Br, aborius, growth n an atmosphere
of 10 per cent CO; 1s necessary, whereas the swine strain (Br. sws) wiil
grow readily without this addition,

Infferential Diagnosis.—Save whete leboratory facilities are avatable.
115 not always easy to dagnose undutant fever 1115 apt to be mistaken
for typhod, paratyphosd, sub-tertian malaria, wnfluenza, hepatic abscess,
tuberculosss, especially phttusis, and, 1 certan regions, kala-azar

¢ history and careful climea) observation will uswally help to clear
up the case, but m no diseasé is bacterologwcal investigation miore
wmportant,

Proghylaxis.—-As for typhoid, special attention bemg pmd to the
Misinfection of the urine  Isolatson of hvbman carners, 1f they can te
found  Boilng goats’ amulk, use of tmnred mulk, the slaying of infected
goats, and (he avordance of focat products of mitk

ersonal asa 1

‘Treatment «-No drug has any specific achion on the disease  Yeast
may he given 1n 2 drachm doses twice darly 1 the hope of mcreasing the
pofymorphs and reducing the tendency 1o neuritis  Matmate 1n drachm
R S i s

16 be combn\ed by the usoal hypnotics, and cardiac lomcs are often
indicated  Cold sponging and locat anadynes Tor jont and nerve pamns
are useful  Diepressing drugs suck as quining and the sabicylates are
harmful  The tervalent anumonwl preperztion, Fouadin, has given
£00d resufts {n some hands Striking results ;n some cases have been
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claimed with drugs of the sulphonanude group; 1n others they have not
been so successful.

500 ¢ em. of blood transferred from a convalescent patient has been
favourably reported on., Protein shock therapy (intravenous T.AB,
ete ) has also given good results

YELLOW FEVER

West Africa appears to have been the original home of yellow fever,
whence slave shups unported the disease to the Americas, Here the fiest
wdentifiable epidemic broke out in Barbados in 1647, It established itself
1 endemic foci 1n the Southern United States, Mewico, Central Amenica,
along the coasts of tropical South America, and i the West Indies.
From these localities widespread eprdemics oniginated, involving southern
Europe ont many occasions, and at least one outbreak occurred in the
British [sles, namely in Swansea 1n 1865, due to infection imported from
Cuba by the ship Hecla Although the range of yellow fever is much

. . o -

e fmtetand

1. ne mathalameally® Tt should
mnet at the Infer-

b

the 15° N paralle! of latitude, thence eastward along that paralie! to
the eastern border of the Anglo-Egypttan Sudan, thence northward
along the north-western boundary of Entrea to the Red Sea coast,
thence southward along the eastern coast of Africa to the southern
boundary of the Protectorate of Kenya, thence westward along that
boundary and the southern boundary of Kenya Colony to its junction
wath the southern border of the Uganda Protectorate, and thence along
this and the eastern border of the Belgian Congo to the 10°S Pﬂﬂ”"!
of Iatitude, thence westward along that parnl]elr(?'l!‘l est coast Ol

should be regarded as excluded from that area, and vl tesuictions
under the Tntermational Samutary Convention, 1926, should pot b
applied to ships proceeding from thus port to other poris on the B\‘m":“
that such ships have come from a yellow fever infected port or ““C‘

close relation with an endemic centre of yellow fever. The Commuttee
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ke s recommmdman subgect 10 he ProvIse, that Aedes control
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must be distinguished from rural yellow fever, the only known vector
of which s, as in urban epidemucs, Aedes @gypy, In South American
Jungle yellow fever, although the virus is 1dentical with that causing
urban oulbrgaks, ‘he, proven vectors are A. leycocekenus, Hamagogus
T e M [

Symptoms.—The tncubation period is usually from forty-eight hours
to Just over srx days, but may extend to as long as ten days. Occasionally
prodromal malaise, headache, and giddiness, are in evidence
for a day or two, but the onset 15 usually abrupt, sometimes with a feeling
of chillness which may amount to a rigor. There arc marked frontal
headache, perhaps so intense as to make the patieny cry out, and racking
pains 1n the back and mbs  As the temperature rises, the face, at first
pale, becomes red and turgid, and the eyes bright and watery, with fine
injection of the conjunctive. The eyelids are swollen and drooping.
The appearance of the patient may suggest scatles fever, an error which
n one nstance was durectly responstble for almost 150 deaths. Dunng
this time the temperature nses and reaches its movimum, wspally
after about twenty-four hours, or a little longer, Temperatures over
104°F are very rare m yellow fever, As a general rule those whose
temperature does not rise above 103° F. recover.  As a rule the pulse is
rapid, but even at this early stage 1t may be slow in relation to the tem-
perature  The muscular pains mcrease in seventy and the patient may
feel as 1f he had received a knockout blow—the **coup de barre* of old
writers  The appetite is lost, the skin hot and dry, the tongue small,
pomnted, furred but with clean edges, and constipation 1s the rule. The
patient ts sleepless, restless and anxious. There 15 marked epigastric dis-
comfort and tenderness, and vomiting of mucus, bile-stained flurd, or pure
gastric yuice commences (**white vomut®”).  The urine 1s dimimshed, and
albumun, it increasing amount, appears usually on the second or third day.

The p i

group the Fiest Stage.

The Second Stage, that of remussion, commences usually between the
third and fifth days, and 1s characterized by a fall 1n the temperature and
abatement of the symptoms. The redness and turgidity of the face
disappear, and the conyunctivee lose thetr suffusion but generally become
icteroid. ‘The attack may end here, but usually after a Iull of from a few
hours to a day or two, vomiting recommences, the temperature rises, and
the patient enters on the Third Stage.

The outstanding features of the Third Stage are black 1omit, melena,
and jaundice The vomit varies from a clear liquid contamng dark
flakes, to a thick uniform black flnd.  Jaundice of any shade ol'zellow

- . -
1s prolonged, that is to say, most frequently in ¢ases of recosery. -‘Ihe
urine dimimsshes 1 quantity and the albuminuria continues to increase.
There 15 often a marked dissocration of the temperature and the pulse
rate. With a constant temperature there is a falling pulsc rate, with a
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Aedes @gypti 1s essentally domestic 1n 1its habits and breeds 1n and
around houses 1n tanks, sagging guiters, tins, domestic utensils, flower
vases, **crown corks®’, and every kind of vessel or contaner which holds
water, This mosquuto also breeds i tree holes, for example i baobab
trees, Adsanoma digitata, at considerable distances from houses I holes
are numerous the trees should be felled, 1f there are only a few holes they
should first be creosoted and the interiors then filled with earth and coalas
or other hiquid tar preparation  Thrs does not crack in the way that
cement does,

An mtensine and tireless campaign must be waged against the vector
in all its stages, fortunately 1t 15 the easiest of all mosquitoes to ehmunate
Tt should be remembered that eggs withstand drying for prolonged periods
and may hatch out months after bemng lad 1f they come i contact with
water  {Sre Arthropod Pests and Appendix1)

Quarantine —There 1s a danger of transporting either infected Aedes
@gypft of persons (ncubating the disease from yellow-fever areas by air
over long distances to countries so far free from the disease, and this has
becn reflected in the stringent regulations published and enforced by such
countries as India and Egypt for dealing with the control of aircraft- and
other passengers from yellow-fever countries

Spraying of all wrcraft from yellow-fever areas with an effectne
1nsecticrdal spray 1s only one of the many iumportant measures designed
to prevent the spread of yellow fever from endemic areas to those in which
yellow fever does not exist, but where there may be conditrons which
permt 1ts development.

Aerodromes and nearby villages are strictly controlled and supervised
10 keep down mosquito breeding and to keep potential ambulant carrrers
of yellow fever well beyond the boundarics of autfields  (In the African,
the disease can occasionally be so mild as to escape recogmtion )  During
the 1939-45 war these measures were often hard to enforce, but large-scale

of staff, and natives 1n adjacent
villages conferred a much greater measure of real security than unenforce-
able measures of screcming and quarantine  Duning this war, the Inter-
Departmental Commuttee, whose fourth interum report has atready been
referred to, did valuable work 1n encouraging research and study of the
yellow-fever problem and mn proposing and securing wide agreernent for
the measures of control it put forward on expert advice.  For full details
the Fourth Interim Report (H M S O London, 1944) should be consulted
With the end of the war, the work of the commuttee may be expested o
pass 1o some mternaticnal erganizaticn
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APPENDIX 1

USES OF DD.T.

Because of its prolonged residual action D.D.T. has a wide range of
usefulness against insect pests, But special techmques of application
and a careful study of each msect problem are essential for suogess.  This
Appendix should therefore be read along with the accounts of the various
nsects (see Arthropod Pests).

ADULT MOSQUITOES
In general, anophelines are more susceptible t0 D.D.T. than culicines.
A careful study of the local species 2nd their habuts will always assist i
the choice of the best method of using D.D.T. for any particular siuation.
Dircet spray in bujldings.—D.D.T. is used in direct sprays to augment
the killing power of pyrethrum, which, by itself, ensures a quick knock-
down of insects but is an uncertain killer. D.D T, alone gnes 2 poor
knock-down, the combination of both is highly effectne.  The addition
of DD.T 1s particularly desirable in sprays to ke used agunst fhes as
- 0 gmee e

controllable valve for the relcase of as much spray as may be fequircd
The dosage to be apphed is expressed as erussion-tire pl‘ the spray, and
15 4 scconds for each 1,000 cubic feet.  Individual insecticide sprzﬁ-rs':rc

. R

R L

seconds, and one sprayer s sufficient for 1,000 cubc feet.

The new acmso!’s’ clude D DT, so that the spray is effectne agaost
flies as well as mosqutoes, L

Much work s be?ng done on the development of indnidual pockc&-_sl:;
sprayers (not aerosols) and the best results so far have been obum,D_
with the following formula:z 30 per cent. D.D.T.; 20 per oent. OF
hexanone, 5 per cent, motor oil, and 0 2 per fxnt. pyrethnns in kgmls:ﬂe.
A comparison of zerosols wuth finely atomized sprays for use ml ﬁ:
buildings 1ndrcated that spray atomized with a paimt-sprayer nozzie ;o
the better, particularly if the fine spray was discharged over a 161

fan,
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Direct spray outdeors.—The wide use of aircraft-spraying of D.D.T
has established the value of outdoor spraying in the destruction of adult
mosquitoes that rest in foliage or other vegetation The results have
been so dramatic that, tn view of the residual action of D D T. on foliage,
more and more importance is being attached to adutt control as opposed
to antr-larval measures

In salt marshes in the U.S A a § per cent spray appled by awcraft in
a dose of 2 10 3 quarts of solution an acre has given 99 per cent. reduction
of dedes spectes  Sumilar good results have been obtamned agamnst ano-
pheline mosquitoes 1n India, Burma, and US A, In Italy, however,
where An maculipenms rests in stables, houses, and other buildings during
the day, equally good results have not been obtamed and this stresses the
importance of studying the habits of the mosquito m relation to control
measures  The residual achion from DD T deposited on foliage during
awreraft spraying 15 very vanable and not yet fully determined. Residual
action on foliage following ground application s considerable (see
Residual sprays outdoors)

There 15 some evidence that inclusion of a mosquito rritant like cyclo-
hexanone 1n the arcraft spray stimulates the mosquitoes nto flsght with
ahigher killin consequence  Detauls of soluttons used i1n awcraft spraying
are given below (see Mosquto Larve—acroplane applications)

Ground application of sprays has proved very effective either with
acrosols or fine sprays atomized by pant-guns  Using specially large
aerosol containers workers i the U S A, have shown that acrosol spray
can drift 800 to 1,000 feet over open country, and that with contamers
holding 300 to 400 pounds of solution 500-1,000 acres coutd possibly be
treated  Finely atormized sprays of 5 or 10 per cent solutions, discharged
with hand-operated pamt.sprayers, have given 95 per cent. control of
adult mosquitoes with quantities as small as 240 ccm an acre.  But to
ensure proper corerage of the treated area, sprays used in this way should
normally ke applied at not less than one pint an acre

Residual sprays indoors.—The prolonged residual action of D.DT 1s
of the greatest value for adult mosquito destruction Seoluticn- or
emulsion-sprays applied direct to the walls of barns, stables, houses,
tents, native huts, and other bwldings have proved very effective,  Freld
experience 1n ltaly, India, Assam, New Gumea, and West Africa, seems
0 agree that $0-100 mg of DD T a square foot (1-2 ccm of 5 per cent
solution) 1s very effective up to two months after application

The reduction of adults after residual spraying often leads to consider-
able reduction of larvc as well  In Arkansas a residual deposit of 56 mg
of DD T, a square foot reduced the adult density of An guadrimaculatus
by 99 per cent for 132 months and the larval density by 66 per cent

The effect of the type of wall surface under treatment has not been
fully determmed  Good results have been obtained on plaster, brick,
wood, and corrugated-iron surfaces, and on tents One report states
that residual sprays on thatched natve huts have a shorter persistent
action than on mud-walled, metal-roofed houses

The need for studying the habits of the [ocal mosquitces 1s emphazised
by experience n New Gumea with An punctulatus  Females of this
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species do not normally rest in houses; but if they enter a house in search
of a blood meal, they often rest for a short trme before or after feeding,
and so offer a chance for their destruction by D D.T. sprayed on mosquito
nets, furniture, and the like. .

Residual sprays outdoors —This sectton is closely Linked with that on
direct spray outdoors (see above). Residual effect after asrcraft spraying
15 very variable, being dependent on density of foltage, ranfall, and other
factors  In India, residual effects from 5 to 12 days have been recorded
after spraying 2 to 3 quarts of 5 per cent, solution an acre.

Aerosols released at 1-2 feet from the ground can be used to put a
mosquito barrier around temporary camps and 1 some cases this has
gtven 95 per cent. reduction In mosquito density. Jn one case a barner
of 100 feet wide around a half-acre site was sprayed with 10 gatlons of
5 per cent. solution (barrier of 2 4 acres), Twenty-eight days later there
was an 87-99 per cent, reduction 1n adults of Ae, remorkynchus within
the barrier zone, and 30-80 per cent fewer mosquitoes within the inner
untreated zone The result is of particular interest because Ae. tamior-
hynelus is a much stronger flier than most anophelines

The ground sprays can be used within semi-permanent camps, a dose
of 5 gallons of 5 per cent. solution an acre being effective for ope month
1n mamtamming an 80 per cent. reduction in mosquito density,

Emulsions.—Preliminary experience has shown that emulsion-sprays
are as effective as salution sprays and can be used in the same dasage and
technique of application for the same purpose  Emulsions are of value
because they conserve supplies (the o1l solvent 1s largely replaced by water)
and save the shipping space and transport needed for bulky matermal.
With our mcreasing expenience emulsions will more and more replace
soluttons, particularly in distant parts of the world,

) - S e T caenl tinme arn

MosquITo LARVA:

In genetal the application of 2 to 4 ounces of any form of DD T. to
one acre 1s enough for the control of both anophelne and culicine larvee.
Higher concentrations may be required for residual action, but the
evidence 1s stul conflicting about how long 1t 1s possible to make lhi
action persist. Weather conditions so affect dispersal of DD.T. xh:!t
many constder 1t madvisable to rely upon any reszdu:ﬁ achion ag,n;\:‘
larvze except m special circumstances At present, it 18 x:on:dd':red :h !
fieavy doses (0 5~ G pound of D.D T. an acre) are wasiefl and thal
their use 1s unwarranted except 1n forward areas to protect fighting troops.
Even 1 these condutrons better results can usually be secured by anti-
adult measures.

Salutions.—In the China-Indra-Burma theatre qround_n_;v!ﬂimnon of

* ~uart an
it e
h water
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though twice the recommended dose had to be used, the action did not
persist beyond two weeks. Good results have also been obtamned m
Assam (u slow moving streams), Panama, and Flonda. In Austraha
effective control was obtained with 1 0-1 25 pints of 4 per cent D D.T.
an acre 1if the whole dosage was actually applied to the water surface.

All accounts stress the importance of ensuring adequate covening of
the water. Dufficulties in applying small quantaties of hquid with existing.
equipment have led to the use of 2 per cent. D.D T solutions at a rate of
5 quarts an acre, rather than 5 per cent solutions at 2 to 3 quarts an acre
Kerosene or Diesel 0:1 No 2 are the commonest and most usually available
solvents, waste o1l 1s also useful (see below Preparation of DD T
sofutions in the field)

Applications by drip cans, squirt cans, oiled sawdust, sacking, and
single-point methods are less efficient vanants of the usnal spray technique.
‘Their effect depends on the spreading power of the diluent o1t and the
density of vegetation It 1s essenttal to check results by dipping for
larve.

Emulsions,—These are used 1n exactly the same manner as solutions,
and at the same rate of apphcation  Bestdes therr other advantages (sce
above) the water for dilution of emulsion concentrates 1s easily obtained
and the rate of dilution can thercfore be readily varied to suit local
conditions, a minimum of 2 to 4 ounces of D D T. an acre must always be
apphied. In America it has been shown that emulsions are more effective
than salutions against culicine larve

Dusts.—For dusting, there 1s no advantage 1n using D D T. 1n place of
Panis green, except the difference 1n dosage (2 to 3 ounces of DD T
agamst 0 5-1 0 pound of Parish green an acre) There 15 some evidence
that DD T. dusts are effective against culictne larva because some of
the D D T. sinks, but this advantage 1s largely offset by the tendency of
D D.T. dusts to form lumps, they are not spread from aircraft for this
reason

Acroplan, ications —For aircraft solutions are used
almost excluswely although emulsions may soon be avallable As
gxplained, dusts have not been used because they tend to form lumps or
““balls””.

Dosages five times greater than the normal gave a residual action for only
two weeks ll 15 agrecd lhal dumhon or resldu:ll :\cllcn depmds on
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some flies are not affected until 45 minutes,  Solutions and emulsions are
equally effective, 1 pyrethrum s not avalable they should be used at
0 5-1 per cent. strength. Repeated apphication of direct sprays leads to
a building-up of D.DT on exposed surfaces so that a residual effect s
eventually produced

Dust—~D DT, dust ts most effective aganst Rues when apphed io
breeding-areas; in bwildings it is most useful as an msecticrde agamnst
cockroaches, If we estimate wesght for weight of D D.T , solutions and
emulsions are more effective than dusts, but 2 good resrdual action can
be obtained by using i to 2 grammes of DD T n dust form for each
square foot,

Residual Spray.~For fly control DD T, 1s best used as a res:duat
spray This can be apphied to any surface on which flies tend to alight,
such as cookhouses, food-stores, stable wails and doors, living-roams,
manare-heaps, refusc-pits, and so forth  The effect on manure-heaps and
simlar places 15 governed by the frequency with which manure is added
10 or taken from the pile, for the D D' T surface can act only if it is not
covered or removed,  Experiments on walls have shown that with 50 mg
of DDT. & square foot fises are hilled for at least s:x weeks, and some-
times for as long as 17 weeks. In fly-proofed cookhouses and indoor
mess-halls 1t has been found that after applymg D D T, at this dosage it
15 unnecessary to use insecticadal sprays for at least one month  The
dosage advised for actuaf nse 1s higher than this 100 mg a square foot

Solutions or emulsions can be used as restdun! sprays in concentrations
of 1,2, or § per cent, depending upon the amount of DD T sequired on
the susface and the apparatus avalable for spraying  Any readily volatile
solvent that does not have a persistent odour can be used, kerosene 15
generally chosen

BEDBUGS

Bedbugs have been eradicated from various types of buiding with
DDT residual sprays  Although direct spraying will kil some bugs
this cannot ensure penetration of the numerous cracks and crevices where
the msects rest and breed, residual sprays, therefore, should always be
used Dusts are useful but Jess effective than solution- or emulsion-
sprays.

The spray should be applied very thoroughly to all matiresses, bedding,
beds, and cracks and crevices in the walls, 1 a daosage of 200 mg of
DDT asquare foot  This concentration bas proved effective in pre-
venpting remfestation for six to sune months  Eggs are not affected but
the young bugs will be kulled as they hatch out and come tn contact with
the msecticidal film on walls and beds  The lethal acton requrces some
fime so that the kil of bugs may not be complete until 48 hours after
spraymg

COCKRO\CHES

There 1s some difficulty w cockroach control because these insects are
hughty mobile and premuses are easdly tewmfested  Residual sprays of
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APPENDIX 1T
ZOOLOGICAL NOMENCLATURE

It 1s hoped that the following notes will be helpful to medical officers
1n writing reports which necessttate the employment of names of animal
parasues

The present system of bi was formally
for the amimal hingdom wn 1758 by the great Swedish naturahst Linnd,
usually known 1 this country under the latinized name, Linntus  On
the Linnzan system the present International Rules of Zoological Nomen-
clature are based.

These were adopted by an International Congress of Zoology, and latet

a International C on Zoo-
logical Nomenclature which concerns itself with the vartous questions
artsing n connevion with the Code.

Before dealing with any of the actual rules, it mught be well to gne a
simple explanation of the method of classification adepted for ammals.
Take as an examplc the common fly, Afusca domestica.  All indniduals
included wrthin thts conception resemble one arnother 1n every specific
pomt, other than such dsfferences as are due to sex and to shight individual
vanatien, Under suttable condittons these flies will breed and preduce
fertide offspring,  Cousequently they are regarded as constututing a species,
M domestica Out of doors 1n England we are often pestered by flies
resembling Af domestica very closely, but whereas the male A, domestica
has a fairly broad space between the eyes, thus other fly has hus eyes set

A AR S A

same arrangement of certain brstles, etc, characteristics which are
ly distinct to be of generic . So all the

species showmng these are grouped together to form a genus, Musca.
N ! - - =t of two

its own

. ed with

- 'era are

fouad to have certam features n common, and so an Wit siow these
N ten mon menmmad tocether in g familv—Muscior, By a simlar

*the
wa
sm‘\\hr grouping being the parasiic {lat worms, Parastc rouny worms,
molluscs, ete.  And this pedigree carried back still further will utimately
at of the more lowly ammals, the ProTozoa, this final

1eTAZ0A and PROTOZOA constituting the anima? hingdam.
divisions between these

join up wuh th
assemblage of M
For lence in
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may e d—~subgrders, subfamulies, suby ete.,
and the indmiduals of & speties, espectally one Which is large and wide-
spread, may show smalt constant differences indicauve of raeial vamienes
ar subspecies,

The 1nduidual specimen oa whuch the ongnal description of a spectes
55 based 15 known as the “‘type’” of that species.  The modern founder
of a spectes deposits the type 1n some Museu™ or collection where 1 18
mailable for future reference,  Unforfunately the types of many of the
older species are now non-cxistent or upknown, a deprrvation which may
sender the ongmal verbal description difficult to mterpret  Simularly a
defimte species 15 taken as the type of a genus, usually, though not
necassanly 5o, the eartiest named species in the genus  Culex piprens,
for example, 1s the genotype of Culcy, and 2lthough this genus subse-
quently may be expanded or contracted, the generic characters of Culex,
howener regarded, must be such as 10 include the genotype, C pipiens

We may now consider the rufes of nomenclature so far as they concern
us

Article Z—*The scienufic designation of ammals s unmormnat for
subgenera and all higher groups, binominal for species, and trinomunal
for subspecies *

Thus, human head and body lice belong 10 the genus Pediculs, the
species is Pediculus homanus, and 1f destred 1o go further and contrast
the two subspectes @ trinominal designation 18 necessary, e g, Pedrcidus
humanis vorpons  (Article 17 directs that when a subspecific name ts
cited 1t 15 ta be written directly after the speatfic name without the mter-
position of any mark of punctuation )

ARAIA T 4Thg pe ame €n mams 27 =ty a1yt

. '

oo

[T . . e G e
genus of ticks 1s correetly rendered Ormthodorus  There 1s no ebfection
10 the terounal Greek a, therefore it 15 uanecessary to Latinize the common
-stema 1 ~siamin

Artigie 4.—*The pame of a famuly 15 formed by adding the ending e,
thz name of z subfamily by adding e, 10 the stem of the name of the
type genus,

Thus from Culdex, the type genys of the mosquito family, we have
CuLictog and Cuureiva,

Article 8, A geneac name must consist of a sagle word, simple or
compaund, wrstten with an imitiaj capsal keftes, and employed 35 a sube
stantive in (he nommative Singular *

Article 10— *When 1t is desired fo cite the name of a subgenus, this
name 15 te be placed m parenthesis between the generic and specific
names

Many authorities regard Stegon ja as a subgenus of Aedes, which would
be expressed by the form, Aedes (Stegonty @),
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Article 13.—*While specific substantive names derived from names of
persons may be written with a capital initial fetter, all other specific names
are to be wntten wath a small mmtial letter **

Article 19.~Under this article there is a Recommendation: *For
seientific names 1t 1s advisable to use some other type than that used for
thetext,”  Usvally the names of genera, and lower groups, are alicized,
rorman type bemng employed for those of higher divisions.

Article 22—""IF jt 1s desired (o cite the author’s name, this should
follow the scientific name without interposition of any mark of punctus-
tion, if other cnations are desirable (date, etc.), these follow after the
author’s name, but are separated from it by a comma or by parenthesis ™

- - P 7 abo sl astates)

parenthests.**

Leach.
Article 25.~*The valid name of a genus or species can be only that
name under which 1t was first designated on the condition :~—
**{a} That the name was hshed and § by an
or a definition, or a description.
() That the author has applied the princtples of bmary nomencla-

This 15 the allamportant Law of Priornity.
EE T SN et 18R g

ame, once pulilished, cannot bé

. i it specific n:
Article 32.—'"*A genericor a pc € AP NS

+ mame it to be reiected as a homonym® whusl

’ ) > waym which
C . . applied to @

e
+ A homonym ss one rare for fwe or more things 7 & synonym moss than ond

name for the same thing.
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repeatedly by infected mosquitoes, fail to develop parasites in their blood,
Tlus observation rests on the stringent test of sub-inoculating 200 c.om, of
blood into a second group of susceptible yolunteers.

In subtertian malaria (P, faleiparum), attacks of the disease do not
follow when paludrine is stopped, the drug acting apparently as a true
causal prophylactic (see p. 181). A single dose of 50 mg during the
pre-patent phase has produced the same effect. In benign testian (P,
vivax) malaria, on the other hand, 100 mg. of paludtine dady acted only
as a suppressive, because overt attacks foltowed cessation of treatment,
although after a Jonger interval than with mepacrine ghen in the same

Y.
Therapeutic use.—~For treatment of clinical attacks the optimum dosage
is not yet known. As much as 1 g. darly has been given, but 250 mg
twice daily for 7 to 14 days will probably be sufficient.  This should cure
patients with subterttan (2. falciparun) malaria; but treatment of benign
tectian (P, vivax) relapses with paludrne has not given such good results
as the 10 to 14-day quinine-pamaquin course {s¢¢ Course C on p. 190).
Side effects.~—The drug 1s pleasant to (akcL:md it does not stant the
. e by e ek o 4t ats —warms e e e wa Anoan  Riinne

casts in the urine.
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Plate 18.

Embeoys of D. medinensit
(Manson }



‘61 ey



Plate 20,
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Plate 22,

[N ""*“:6"”1’-@

Y RPN/
3 o e @
o LR

£ S W)

Y 2O

TERZ

b

J

Lelsonania tropica. {Afer Manson )
3. Parasrtes in endothebal cell, 6. Free forms

Plate 23,

Cutanenus Leishmanasis.

.




m

Plate 24

(Casal's nechlave), and the face




372

( qames2 SYuuaidS Jo ATNG Ausodys,
$Mna KMy PUR (3(2wdy) M1doag? Bl isdouay s

§TaEld



t

SP0ochasg,
e "“”‘"'-M..m

Moog g,

iy

Facep Wt

fever

Cxisory

373



374

Plate 28.
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Plate 31.

Fim from Ulcus tropicum  Sear showing Spirochates and Fusiform Bacdh.

(Redrawn from Fourth Report, Wellcome Tropial Rescarch Laboratones.)
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