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A.

CONTBNTS.

DESTRUCTION of the BREEDING PLACES of vosgrllmorﬂ.
(a) e plantlnﬂ of water absorbing trees in
Moist Soils.

(b) PFilling up of depressions in the surface
of the ground.

(¢c) prainage of all areas where filling up is
impract icable.

(d) FElimination of smaller breeding places
wnere Anopheles like to deposit their
eggs, such as:-

1. Small collections of water in gar- |
dens. |

2. Puddles in compounds and stireets
(e) Care of Wells, |
(f) Management of ornamental fountains.

(g) Examination of Roof gutters.

{(h) Destruction of larvae by Kerosene 01l and
other oily culicides.

(i) Destruction of larvae by salt water.

(k) Destruction of larvae by fish and other
animals.

MBEANS to PREVENT the MOSQUITOES from BITING MAN.|

I. Mosquito net.
II. Mosqulto proof dwellings.

IITZ. Burning and other use of certain substances,
|

ACCEBSSORY MEASURING RELATING to GFENERAL HYGIENE

and of GRWAT TUMPORTANCE in MALARIA PROPHYLAXIS.

(a) Avoiding the Heat of the Sun.

(b) Avoiding exposure to chills. '



on the PROPHYLAXIS of MALARIAL FEVER

according to MODERN VIEWS with special reference

to the disease and its prevention in EGYPT.

The study of Malaria has made such enormous
progress within the last few years that we can now
speak with more accuracy on the prophylaxis of the
diseasge. The many thousands of experimentors in
the field of research have come to some definite
conclusions after years of labour, and the results
obtained at Hong Kong, Lagos, Sierra Leone, Klang,
and at Isma:dilia show us conclusively what the
medical officers can do~in a malarious district,
especially if they be supported by a municipality,
or better still, by a Government.

The amount of scepticism about the cause of
Malaria is still so great, even among the better
educated people that if would be wrong to go any
farther in a paper such as this, without pointing
out how great a social danger such scepticism may :
prove.

Rossfl)writea :- "I believe I am right in
saying that out of even the educated persons living
in malarious districts not one in twenty really be-
lieves that fever is acquired from mosquitoes,
(1)Journal of the Northumberland and Durham Medical
Society, April, 1904.
| N.B. At the meeting of the Colonial Institute on
' November 1lth, 1903, Sir F. Swetlenham, Governor of

the Straits Settlements declared his disbelief in
the finality of the mosquito Malaria theory.
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while among the natives I doubt whethef one in a
thousand ever heard of the theory."

The popular ideas with regard to the origin of
the disease are many. I need hardly say that the
miasmic theory still holds ground among thousands
of persons living abroad.

The close relation between marshes and Malaria
was pointed out long ago, and the belief that the
fever 1s due to exhalations from soil, whence the
term Malaria (bad air) and fievre tellurnique,. es-
pecially freshly turned up soil, exists up to this
day .

The same state of ignorance obtains in Fgypt
2s in many other tropical and subtropical countries.
To the majority of the Buropean population there,
the mosquito theory of Malaria infection is one of
fhe latest séientific fads,

Giles says (2) "It is quite a mistake to sup-
pose that the highly educated Englishman is capable
of looking after his own sanitary salvation. For
one thing he has usually very little time to devote
to the task; but added to this there are few
people more obstinately prejudiced and more diffi-
cult to move in such matters. Often indeed, he
will be found to take a sort of pride in his fool-
hardiness where his health is concerned, to expose

(2) Journal of Tropical Medicine, March 15, 1904,
Article by Lieut. Col. G. M. Giles, M.B.,&c. I.M.S.



himself to the sun in a small hat, drink water from
uncertain sources and prefer the bliss of ignoranece
in the matter of how his food is prepared and where
it comes from. Under these circumstances it is
hardly surpriging that outside the medical profes-
sion I have not as yet met with a single European
in India, willing to put himself to the trouble in-
volved in protecting himself against the attacks

of mosquitoes."

Some medical men, on the other hand, allow
themselves to be so carried away by a spirit of
discovery or originality, as to suggest measures
which are asg eccentric as they are likely to prove
unsatisfactory, and thereby make themselves and
their earnest medical brethren the laughing stock
of the laity.

Here is a case in point. A éolonel of the
Royal Army Medical Corps writing to the British
Med ical Journalcs)says "Many of your readers must
be aware of how destructive of mosquitoes spiders
are." He says that spiders should be encouraged to
spin their web,not only in dark corners, but else-
where. He suggests that by fitting the doors and
' the windows with loose netting of twine or trellis

(2) British Medical Journal, October 22, 1904,
p. 1048,



work, by encouraging the splder to spin her web
across it, we would have at once a mosquito proof
house, The old fashloned mosquito net surrounding
the bed, might be replaceéd by a similar frame, sup-
porting a screen of cobwebs . . . They (the cob-
webs) are obviously a better protection against
mosquitoes, then wire gauze. They would not in-
terfere with the cooling and ventilating of the
houses as wire gauze does, and they cost nothing.

He goes on to say, "Among the enemieées of
mosquitoes, to be found in or near the Indian houses
are lizards, frogs, and birds, and in the gardens
or verandah insectivorous plants. From these
could be arranged a "mosquito brigade", far more
effective than that which is at present known by
this title."

Let us hope that the Colonel does not mean to
be serious in suggesting this filthy and most in-
sanitary "new method" of Prophylaxis.

In order to prevent the occurrence of Malaria
by artificial means, several points have had to be
elicited in connection with-the cause and spread of
the disease, We have now not only a minute and
unanimously accepted description of the parasites
which cause the disease in its different phases, but
also of the method by which the disease is transmit-
ted to man, one should perhaps say from man to mé.n.

Most authorities hold that if there were no infected



persons, Say on an island, no amount of mosquitoes,
be they Anopheles or not, could give the population
Malaria. I may mention some good illustraticns of
this truth. In a leading article in the Journal
of Tropical Medicine (May 16th) 1904, we read,
"The intreoduction of Malaria by infected persons
into regions where the disease was previously un-
known, has again and again occurred within recent
times. The appearance of the disease in Mauritius_
in 1866 is 2 noted and historical instance of the
kind, and more recently a similar experience has
been brought to light in the island of Turi (Italy).
Up to 1901 Malaria was unknown in the island, but
in June of that year a men returned to his home in
Turi, suffering from Malardia. Within two months
195 persons, out of a total population of 534,were
infected by Malaria of which 5 died."

It is hardly likely that the lower animals
are affected by the same parasite which attacks
man, although parasites closely allied to that of
Malaria, have been found in monkeys, rats, birds,(4)
and also in cattle and horses. Some animals, how-
ever, may be able to harbour the true malarial para-
site and infect mosquitoes.

Dr Dalgetty recently published a case (5) of
which this is a resume.
(4) Malaria Fever, its Causes, Prevention and Treat-
ment, by Ronald Ross, 1902.

(5) Canine Malaria by A.B. Dalgetty, M.D., D.P.H.
South Sylhet, India. Journal of Tropical Medicine,
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A dog, a fox~terrier, developed anaemia -
high temperature and hoemoglobinuria. Blood was
examined and the parasite was found. In diameter
it was a quarter of that of the red blood corpuscle,
but (5)"near1y all the parasites were extra cor-
puscular", Quinine made the symptoms disappear.
When the quinine was stopped the symptoms’fever}
etc. returned.

This may have been a case of real Malaria,
but I am inclined to think it was not. It would
be hard to-venture an opinion on or try to classify
the extra celluvlar parasite that was observed in
the dog's blood. Parasites resembling that of
Malaria have been found in many of the iower ani-
mals as already stated. The fact that quinine
relieved the symptoms bears little weight as far
as the diagnosis of Malaria is concerned.

From the point of view of Prophylaxis %t is
highly important that we should know definitely
what animals, if any, may become infected with
Malaria, so that adequate measures may be taken to
avoid their company in malarious districts. It
seems to me, looking at it from a general point of
view, that & mosquito will prefer to bite man than
to attack the more resistant skin of a dog or a cat.

We must not overlook the fact, however, that birds,

(6) The inverted comas are mine.



have a skin very much like the human skin in texts-
ure.(7) Bven in the covering of our canine or
feline friends, there are partis which may be
easily wvulnerable to the sharp proboscis of the
mosquito. Very little has been decided in this
respect and we can only hope that in the near
future the many seekers of the Truth, to borrow
Dr Osler's expression, at present engaged in set-
tling this matter, will come to some definite and
unanimous conclusions.
We realize that in methods of Prophylaxis
which consist in the destruction of anopheles,
the fact of the lower animals being immune to
Malaria or not becomes one of scientific, but of
noe practical importance. There are cases, however
where the mosquitoes cannot be destroyed, and where
as I shall point out later on, other methods have
to be employed to guard a country from Malaria,
then, the same fact at once springs to the fore-
ground in bold relief, and assumes great importance.
There is still some doubt as to whether Ano-
pheles are the only insects capable of transmitting
Malaria, A case of Malaria occurred recently in
the Clarence Barracks, (Portsmouth), in a man who
had never been out of the country. There was an
0ld casecof Malaria in the same barracks at:the
~(7) andrew Balfour in his 1st Report of the Wellcome
Research Laboratories, Khartoum, mentions the pos-

sibility of Malaria being introduced into Khartoum
by birds of passarce,
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‘ time. Majors Copeland and Smith, R.A.M.C., deny

| the existence of any mosquitoes in that part of the

| town, and suggest the possibility of the disease

: having been caused by some other suctorial insect
such as a flea or bug(E}. Similar cases have oc-

curred in other countries where mosquitoes, es-
pecially Anopheles are known not to exist. Ross

i
5 says,(g)

"People sometimes ask whether other
insects besides mosquitoes, such as sandflies, !

carry Malaria., 1ZRiemann's experiments with sand-

flies were negative and there is 1little to be

said in favour of other flies possessing such a

function."

| We may.also hope soon to have a tabulated
1ist of the known Anopheles distinguishing those

i
which carry Malaria from the harmless ones. i
Why certain districts remain islands of health
in a sea of Malaria is £ill, as Manson(lo)points ?

out,a phenomenon which we cannot explain, These

circumséribed areas of immunity are common in In-
| dia, Italy, Mauritius, etc. The absence of mos-

quitoes or at least of some particular variety of

in the soil to offer them a suitable nidus, or to

i
!
them in these regions, may be due to some deficienc#
supply them with food, or it may be due to some '!

i

(8) rournal of Tropical Medicine, October 15th, 1906
(9Nalaria Fever, its Cause, Prevention and Treat-
. ment, by Ronald Ross, 1902, p.l9.

|  (10)Journal of Tropical Medicine, May 1lst, 1905,

| p.134.,

|
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very active element or elements in the fauna of the
locality.

In this paper I shall discuss the preventive
measures against Malaria that have been suggested
in recent years. I shall also try to show what
the state of Egypt is with regard to Malaria, and
its prevention, by discussing statistics which have
Jjust appeared by authority of the Fgyptian Sanitary
Department .

I shall also endeavour to show what prophilac=
tic measures are in daily use in Egyptic and what
other measures could be adopted with great advantage
to the native and European populatiop in that
country . That Egypt should have lead the way as
she did at Ismailia in showing the world what a
little Sanitary administration can do in checking
Malarial disease, is nothing very remarkable when

: we remember that it was in that country that Medicine
saw her first pioneers. Prof. Boyce(ll)referring
to the diminution of Malaria in Ismailia said that
"he looked upon that experiment in Egypt as having
done more to impress the world with the use of
scientific co-ordinated measures than anythiﬁg else."

Ross adds(lg)

"the results of the work in this town
(Ismailia) have demonstrated two things. 1st That
it was possible to rid a town of mosquitoes. 2nd

(lllTeading Article Journal of Tropical Med. May,,
lﬁth 1904.

12)1,0ad1ng Article Journal of Tropical Med. May,
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That it was equally possible to eradicate Malaria.”
In treating of the measures of Malarial Pro-

phylaxis it is well to adopt a systematic method in

order that no important item be left out. No sys-

tem seems to me better suited for the purposé of
(13)

this work than the one suggested by Strachan
and it is that plan I intend to follow, although I

have taken the liberty to modify it somewhat.

A. Destruction of the Breeding Places of Mosquitoes.

_This method of Prophylaxis was suggested by

g(14)

Ros to the Government of India immediately

after his great discovery of 1895-1898, Do ing
away with eggs, larvae and nymphs is of very great
importance. In many instances this procedure has
given extremely good, not to say marvellous results.

Thus, and practically by this means only, Hong-Konélﬂ

Havana(}e) and Ismailiaflv) formerly all of them

perfect hot beds of Malaria are now free of the
disease, only a few sporadic cases occurring occas-

ionally. Confining ourselves to the latter town

(ls)Paper read before the British Medical Association
at their 72nd meeting by Henty Strachan, C.M.G., '
PM.0. of Lagoes, see British Medical Journal Sep.l7 04
(14)First Progress Report of the Campaign against
Mosquitoes in Sierra Leone by R. Ross, 1901, page 3.
Also Indian Medical Gazette, July 1899. Also Lancet,
1900, Vol.II, page 1400.
(18)British lfedical Journal 1901, Vol.II, p.683.
(16)Monthly Reports of Vital Statistics of Havana,
?ff'ce of the Chilef Sanitary Officerof Havana.
- (17)Le Paludisme et les Moustiques, by Dr Pressat,
1905, Masson & Co.
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ﬁothing_is more striking than fo glance over some |
statistica‘lv) I. . |
In the year 1900 when the antimalarial
measures were beguh 2591 cases oftﬂalafia were !
reglstered in Ismailia (then with a populatlon of
7,000 to 8,000 inhabitanta) -In the middle of |
the year 1903 only 206 Q&?GS were recorded and thia!
HunibeE wassreduced. ba,lieh ke send ot ikroh 1904 |
This one case was a relapsé and not a fresh infec-
tion. TIsmailia shows us not only the way in w‘hichE
Malaria can be exterminated from any place enjoying |
the same climatic and felluric'conditiona, but also l
the factors which might originate the disease in i
any such place not previously contaminated, Up ‘
to 1877 Ismailia enjoyed perfect freedom from Malar-
ia, but wsem in that year, owing to the scanty |
water supply to the rapidly growing village, a
canal some forty feet wide was dug, bringing an ‘
ample suppiy of water from Cairo, :
Ismailia very soon changed in appearance and
within a very short time the vegetation became very
abundant in that virgin soil.c i
Malaria now made its appearance and the epidenﬁ&
made such ravages that at the end of 1900 the town
wag practically deserted.

The Suez Canal Company Offices and law courts

' |

(17) Le Paludisme et les Moustiques, by Dr Pressat, |
1905, Masson & Co. P, 136. '



124

were transferred to other towns. We see, there-
fore, how this sudden increase of water supply with
‘the unavoidable floods characteristic of the Nile
and its branches, and the resulting formation of
marshes, at once introduced favourable conditions
for the breeding of gnats. These made their ap-
pearance immediately and so did Malaria.

The Chart (on the opposite side of the. page),
which I have taken from Dr Pressat's beautiful
work, shows at a glance the progress of the disease
from the first year in which it appeared, to its
disappearance.

-An abundance of water, therefore, in the tropics
means Malearia, unless the ground be well drained.
This water need not necessarily come from rivers
or any other water channel. The torrential rains,
so often mef with in tropics associated with a
somewhat inpervious clayey soil often suffice to
give mosquitoes a chance of laying their eggs and
'hatching out of them. In a well drained town
collections of water may hardly be noticed, and
yet Malaria may be prevalent. This was well il-
lustrated in Ismailia, There the rainfall is
practically nil, but large lagoons, formed by in-
filtration through the sandy so0il from the canal
mentioned above, as well as from irrigation channels
which abound just outside the town prorer, are a

constant feature in the locality. It is in such
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places and in small collections of water in private
gardens etc., that mosquito larvae were destroyed
with such good results. We have several ways in
which such collections of water capable of har-
bouring the eggs, larvae or pupae of mosquitoes,
can be dealt with,

(a) The planting of water-zbsorbing plants and

trees in areas where water is apt to stagnate, may

be useful.

There are,however, many objections to trees in

general in Malarious districts as these are said
to be the place of refuge of the adult mosquitoes
in the day time. Teaves also during the rainy
season may become receptacles in which oviposition
may take place. Some advocate the planting of
certain trees which have the reputation of driwving
mosquitoes away, such as various species of
Eucalyptus of which Eucalyptus Globulus is the
most common. Sunflower, Chrysanthemum and keri-
keri are said to possess the same qualities in a
minor degree.

Dr Wellman carried out several experiments to

find out the effect of the leaves of certain plants

on mosquitoes, The experiments were carried out
in a cage containing a large number of Anopheles
and culeces.

Castor 0il plant (Ricinis communis) had no

effect whatever. Both Anopheles and culicines
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alighted on these leaves quite as often as on

banana leaves used for comparison.

Gum Trees (Eucalyptus Globulas) had no effect

unless the leaves were bruised, in which case the

gnats seemed to avoid them. Pawpaw (Papaja vul-

garis) had no effect, The results from the culti-

vation of such trees have been naturally disappointé

ing, although there is little doubt as Manson(18)

says when speaking about the Bucalyptus tree "that

the effect of this rapidly growing tree in drying
the soiliis of use in some localities."

The planting of trees therefore, used alone

as a means of prophylaxis can be discarded at once
as futile. When other means are being adopted the

water absorbing power of vegetation may be made use

of with circumspection.
In lower Egypt vegetation is abundant and it
is in this part of the country that Malaria still

flourishes. Instead of encouraging shady,wooded

gardens, grassy slopes should surround the house.

In certain wooded gardens along the canal at

Alexandria the air is thick with winged insects in

full day time. Visitors in the summer often re-
tire to these public gardens in search of a cool
shaded place, but their stay in these secluded

spots is never very prolonged. We are glad to

(18)ropteal Diseases, by Sir Patrick Manson, C.M.G.

1903, Bd. p.171.
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see in Egypt that within the last few years the
Government Gardens (as they are called) or re-
creation grounds erected have been of the meadow

type and not of the "Botanical Garden type".

(b) Filling up of depressions in the surface and |

of swamps which cannot be properly drained.,

This is a means eminently well suited for !
small hollows in streets and country roads, gardens'
etc., which are often met with everywhere,but are |
extremely dangerous in the tropical and subtrOpicaI{
countries because of the fact that Anopheles, the |
Malaria carriers, are fond of laying their eggs in
these smallish collections of water. |

This work, as far as it concerns streets, etc,,
should be undertaken by municipalities, but some i
difficulties may bhe encountered when landlords are
asked to make such repairs in their own property. ‘
It would seem advisable, therefore, for each muni- }
cipality in Malarious districts to frame hbye-laws i
initliis respect. |

The "filling up" work will vastly diminish the l
task of the "Mosquito Brigades" to which I shall |

refer later on.
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Ross found these small collections of water
abundant at Ismailia, and in his report(lg)i on that
town he says; "It will be seen that at Ismailia the
waters which cccasion Malaria are the most shallo%
and insignificant surface pools which could be filled
up or drained away without difficulty and without
detriment to cultivation or irrigation”.

Small unpaved courts near houses likely to become
a source of mosquitoes in the rainy season may be

(20)
asphalted. Trenches which have ceased to be of

use must be filled up. They are met with e;;rywhere
abroad and almost invarisbly contain collections of
water, filth and rank vegetation, and are a nuisance
apart from the possible source of Malaria.

The system of trenching filth is objectionable
from every point of view, but unfortunately in many
localities abroad it 1s the only means available.

If trenchés are used as latrines they should be
made deep and should be under municipal control where

'possible.
This method of "filling up" may be extended to

(19) Report on Malaria at Ismailia znd Suez by Prof.
Ronald Ross. ?
Liverpool University Press, 1903, Page 11.

(20) Dr. Andrew -Davidson's "Diseas=s of Warm Climates
- Prophylaxis of Malaria".



17

small marshes in a clayey soil, which are difficult to
drain and impossible to dry up. If soil or sand is
available from any excavation or levelling works such.
swamps can be filled at a very moderate cost. Or,the
plan suggested by Dr. Fordgdl) may be adopted. This
consists in the installation in each town of a Refuse
Destructor from which Clinker will be obtained and
used to fill up irregularities of the surface, This
plan is excellent in more ways than one. The amount
of rubbish to be disposed of in towns is considerable,
especially in the tropics, and no other plan could at
once prove more economical in the long run and more
hygienic than Dr., Forde's. I am only surprised that:
the suggestion h2s not been taken up and carried out
by most Sanitary Authorities in the trorics.

By this plan of levelling the ground the cases of
the disease may, in a very malarious district, be very
much reduced, It is owing to this method principally
that in Selanger, according to Dr, Traversfzééalaria
has been so effectually diminished. Cesspite of all

sorts when they cannot be done away with should be

|[protected from the entrance of mosquitoes.

(c) Drainage of all areas where filling up is im-

practicable but drainage is possible,.

—t

(21) Memoir XIV on Bathurst, Conakry and Freetown by |

Boyce, Evans and Herbert Clarke. '
Liverpool University Press, 1905, Page 4.

(22) An Account of Anti-Malarial Work carried out with
success in Selangor, etc., by E. A. 0. Travers
"Journal of Trorical Medicine" Sept. 15th, 1903,
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(¢c) Drainage of all areas where filling up is_im-

practicable but drainage is possible.

This question of draining a very large area of
swamp or stagnant water of any kind is one usually
entailing such a large sum of money that before it is
put into execution, careful consideration is reguired.
This drainage scheme is really out of the reach of
most medical men as s¢ many things have to be taken
into consideration. The "fall" of the ground and the
proximity of a river or the sea to receive the drained
water are matters of first importance.

Many other technicalities of which I am unable to
'speak with any confidence come into play.

Any plans of drainage should be submitted to
lengineers. This will be useful in many ways.

(1) Large sums of money will probably be saved.

() The posmmmmi local authorities and the inhabitants
Iin general will be more faveourably impressed with any
'such scheme backed up by engineers. (3) The respons-
ibility will be shared in the event of a failure.

| The agricultural expert must also be consulted as
:to how far the drainage scheme, if carried out, will
iprove detrimental or otherwise to the growth of any
‘crops which are in the habit of being raised in such
a place, Hers,I am; referring particularly to rice
and cotton fields which exist more or less all

| through the tropical and subtropical regions,



particularly in India, Egypt and China. Rice
fields under present methods of cultivation émplﬁy
swamps,and swamps mean Malaria. The abolition
of rice fields in most localities means famine.
Thusy brief as it is, thia'truth is overwhelming
and no amount of Malaria seems to justify the
bringing about of such a calamity. Some parts

of India, therefore, will probably always contain
places in which Anopheles can breed, and there
Some other method must be adopted to guard the in-
habitants against the ravages of Malaria, Laver-
antzs)suggests that rice should not be grown en
swamps, but on well drained land, thus keeping the
water always in motion. This really hygienic ;
measure is possible in a small irrigation district,
but is totally inadequate for countries like India
and China, where rice fields are of such great
magnitude. The evils of irrigation are so marked

(24)

in Northern India that as Giles remarks the

area where irrigation is carried out can be-arrived
at deductively from looking at the number of cases
of Malaria in each district. Tt is needless to say
that where rice fields exist provision should be
made that the houses of the men working the fields
may be at some distance from the cultivated area
(23)Report of the transactions of the Academie de
Medecine, October 4th, 04.

(24)Cdld weather mosquito notes from India etc.
Journal of Tropical Medicine, March 15. 04, p.l108.
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and on elevated ground if possible. No person
should work 1in these fields after sundown. Riée
fields should not be in the immediate vicinity of
any town, village, or collection of houses. The
Italian Government has been so much concerned with
the rice fields as active propagators of the mos-
quito, that rice cultivation within four miles of
any human habitation has been prohibited by statute.
This, I understand, has also been adopted in Tahore.
Many of our military stations in India have been
established in extremely malarious districts. The
Mian Mir cantonment is an instance. Nothing that
has been tried so far in that locality has made the
place any healthier, and I have no doubt in saying
that if, from the first, the barracks had been
abandoned and the same erected in another and less
paludgnious district, everybody would have been the
better of the change, and the expense would have
been, everything considered, much smaller.

Giles(?%) gives the fact its full importance
when he says "the retention of canal irrigation

within the limits of any military cantonment a day

| longer than it can be avoided is little short of

criminal®, Irrigation, however, will take long to

' die out, even in those parts of India where it is

. essential it should. The Government as well as

(Es)Lieut. Col. Giles - Cold weather mosquitoes etc.
Jdurnal of Tropical Medicine, 1904. p.l1l08.
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the Buropean and native populations will take long
to realize the necessity of doing away with such
large quantities of water. The government wouldn»
be slow in compensating the cantonment fund for

land which, had irrigatlion been madintained, would
have been hired as pasture land. The population
generally would resent being deprived of their
public and private gardens, flowers etc., which

make many a dreary place just inhabitable. The
expense of instituting a water system by pipes would
amount to a good deal, and for this reason is im-
practicable. Were the irrigation water cut off and
wells substituted in order to restrict the amount

of water, the people would object to be compelledtouse
well water, not only for its possible impurity but
also for the trouble of obtaining it. Where an ef-
ficient subsoil drainage exists irrigation is quite
practicable. Nothing shows this better than the
experiments carried out by Professor Celli in the
Roman .Campagna. To do this satisfactorily Pro-
fessor Celli had many conditions in his favour,

- conditions which are but seldom met with in India,

- and other rice cultivating countries,. What I have
said about rice fields applies also to cotton fields
'which are so abundant in Egypt and which form a great

source of wealth to that country. These fields
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might be amenable to proper drainage. The large
collections of water forming veritable marshes,
covering hundreds of acres in the immediate neigh-
bourhood of such a densely populated town as
Alexandria could be drained at comparatively small
expense. Many schemes have from time to time been
talked about, but so far the Government have remained
passive on a matter which if attended to, would make
a great difference in the death rate of Alexandria
and would render that town a winter and summer health
|

resort of no mean order. '

(d) Plimination of small collections of water in

gardens, private premises etc.

h Small collections of water should be strictly
avoided. Giles says "In northern India for
example, there is no good reason why we should be
worried with mosquitoes during the'"hot weather" as
during those months there are practically no naturalI
breeding places.remaining and the enormous swarms :
that invade our bungalows have been almost exclusivelf
bred in small domestic collections of water in the
gardens, offices, etc., all of which might easily
be rendered innocuous by half an hour's personal
attention once in each week by the occupiers."
Broken bottles, calabashes, empty sardine tins, |

should be removed from the vicinity of the house and |

buried. Urban authorities should employ special
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gangs to rid the town and its neighbourhood of
broken bottles, empty tins, etc. The habit pre-
valent in Bgypt of placing Zeers (porous earthenware
filters) outside the house is distinctly a bad one
from the Malaria point of view. I have often had
occasion to find larvae of mosquitoes in both the
receptacle of filtered water (which is seldom
touched) and in the receptacle of unfiltered water
(from which the water is drumk by the thirsty pas-
sers-by) . These filters if they are to be used

at all should be placed inside the house, and there
should be a 1id to the unfiltsred water vessel.

The filtered water, assuming its being removed at
least once daily, should not hold the eggs for
long and therefore, is not a source of much harm.
Tanks, cisterns etc. opening to the exterior should
be guarded by wire gauze. Traps and gullies have
long been a cause of great annoyance, as any wire
netting, sufficiently fine to prevent mosquitoes
passing through, would seriously interfere with
their action. Such gullies should be supplied with
automatic lids, and concave in shape which would
open when half full of water. Flower pots should
be attended to in order that they may not contain
water for too long a period. The pots should be,
if possible, allowed to dry completely before being

watered or exposed to rain again because if the
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earth they contain be kept continually moist eggs
end larvae which are capable of living in a moist
pabulum are only retarded in their growth but not
destroyed. With the next rain development would
go on to the maturity of the insect.
2% Puddles in compounds and streets should be
filled up as already mentioned, or 1f that be not
practicable during the rainy'season, they should bhe
swept out daily with an ordinary broom or treated
with any of the known culicides such as Kerosene
cil or paraffin, An ordinary watering can may be
used for oiling these small water collections.

B In the garden,plants whose leaves are so con-

~structed that water may gather in them during the

rains, also dead leaves capable of containing water
for some time should be avoided. Banana trees,
bromeliads, pine apple plants, yucca and the like,
should, therefore, be away from the house. Hollows |
in trees should be inspected for the presence of
larvae or eggs.

4. In the house, flower vases should have their
water renewed daily. Apart from the fact that they
are often the favourite place for the breeding of
mosquitoesfzﬁ)every one who has lived in a warm
(zs)Henny Strachan C.,M,G. - in the British Medical |
Journal, September 17, 04 at the 72nd annual meeting |
of the British Medical Association at Oxford mentions
that in many instances in which no breeding ground |
for Anopheles could be found after weeks of search |
in the immediate neighbourhood, the source of supply

of the insects was eventually traced to the flower
vases decorating the dining table.
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climate is aware of the disagreeable odour which
often proceeds from flower vases, the water of which
has: not been changed by the careless housewife or
servent . Fire buckets which must be kept full,
unless carefully covered up should,as suggested by
Sir Richard Temple have a handful of lime added to
their contents or they may be treated with petroleum

cr kerosene,

(e). Wells. The management of wells is of immense
importance in the tropics, from the sBanitarian's
gﬁa;zg»ﬂi&@i“““@?f“d“
point of view. Wells abound in hot countries,.and
o.frwd’_l_m ihain c}w&zbmﬁ "f'ﬁ/mcdlm . '
are of a variety of kinds. There is the domestic
house well provided with a pulley and a bucket, the
well provided with a pump, and the agricultural
well., The latter is ver& frequently met with in
Fgypt, and is locally known as "Sakieh". Underground
rain water reservoirs, wrongly called wells, are
often underneath the house; and beside the under-

- ground chamber they consist of a tunnel in the wall
with an opening into each flat, so that water can be |
drawn by bucket direct from the reservoir into each
fiat. Such water reservoirs are universal in Malta,

- and similar ones but of a superior type are met with |
in Venice. From the Malaria point of view we can-
not object very strongly to indoot reservo irs because

. if kept covered, they are perfectly safe as far as

'mosquito oviposition is concerned. Unfortunately
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theyrare in the great minority in tropical countries.
The garden well, which 1s not supplied with a pump,
is very objecticnable unless properly attended to.

Evéry domestic well should be provided with a pump,

the pipe of which passes through a hole in the 1lid

of the well. The 1id should be well fitting.

To prevent other cbntamination, a wall about three
feet high should surround the well and the base of
this wall should be cemented andIShould slope & dis-;
tance of three feet to a wire fence. The inside off
the well Shoﬁld be cemented as far down as the I
water' level,

To destroy any‘larvae in a well one should not
hegitate to use kerosene or paraffin. If a pump
be used the water being drawn from a certain depth
does not taste of the oil. Ifthe bucket be used
some 0il may be seen as a fllm on the surface, but
this can be easgily skimmed off. The water may
tagte slightly of the culicide, but iﬁhds;by no
means a disagreeable taste. I once paraffined a
well with ordinary lamp oil, and after twelve hours
drew a bucket of water. Very few traces of the
0il were to be seen on the surface, and these were
easily removed with a spoon. The water had a
slightly tarry flavour by no means disagreeable
even to the uninitiated. After some time one may

ygi
even get to like this aroma. Thus Dr Balfourrsayé 1

(EV)Baifour'a 2nd Report of Wellcome's research
Laboratories, Khartum, p.25.
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"left uncovered . I have seen such wells (which must L

|
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"It is dnteresting to find that the natives have
developed a great liking for petroleum . . . .
they seem to regard it as a panacea for every kind
of winged pest and uvse 1t to keep away flies and
midges. This is a curious testimony to the effi-
cacy of Major Ross's method.™ With regard to
Shallow, private wells used by natives, Professor
Boyce and his collaborateunsrza) say, "It 1s ob-
viously very difficult to'get the natives to
realize the necessity of covering them, and we thinké

the only rémedy . . . is abolition."

As to the agricultural wells of Egypt and

elsewhere they consist of a large well supplied with

a vertical wheel to which buckets are fixed along

its circumferenée. A buffalo, a cow, a nmule, a
horse, a donkey or a camel, or any combinaticn of
these animals:..i;il used to drive the wheel.,

When the buckets come above the ground they empty
their contents into a trough and this leads into
irrigation channels. Inva district where mosquitoes

are abundant the objection to these wells 1s great, |

and more so when such wells are not "worked" and are

- be about six times the size of a garden well) full

i

|

of insects in all stages of development. In none

- of these wells of which I must have seen scores, is

(28 )1gemo ir XIV on Bathurst, Conakry -and Freetown,

% by Boyce, Evans and Herbert Clarke, Liverpool Uni-
; versity Press 1905. p.9.

i
i
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there ever any attempt made at covering them. It
would not be an easy matter to do so without taking
the whole mechanism to bits and even if this had
to be done only once a year, during the rainy season,
the Arab 1is too lazy to undeftake so much labour for
the good of his health. Not only are these wells l
so objectionable in themselves, but the water usually
found in thelr immediate vicinity gives rise to a
perfect swamping of the ground. This is not to be
wondered at when one looks into the primitive con-
struction of the agricultural implements used_uy
natives 1in Egypt. Troughs and shallcw channels
- made of wood (three boards nailed together) may be
seen everywhere in the country. Of leakages they
are absolutely callous, even 1f their work has to
 take double the time on that account. In lower
i Egypt where Malaria is yet very rife, no attempt has ;
i been made by the Government to check this great
source of the disease. Indeed the country immediateF
é ly outside the large towns is in the state it must
- have been a couple of centuries ago 1in every respectlz
A1l wells within a mile of a town or village should I
be treated with paraffin, Half a pint per well is
; ample according to Balfourfzg)and such work could
be carried out by mosquito brigades as recommended

f by Ross 1n his work on the subject.

5 (29)Ba1four s <nd Report, Wéllcome s Research Labora_i
tories, Khartoum. 5
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~(f) Ornamental Fountains. No garden is much

thought of in the tropics, unless it contain a
fountain. The water is turned on in a beautiful
jet rising high in the air on special occasions
during the winter and dally during the hot summer
days to "cool the air". During a whole week or
more afterwards, such fountains may contain water
which forms an admirable site for mosquito breeding.
Such fountains usuvually communicate with flower beds
and it may merely be necessary to pull the plug and

|

let the water empty itself out in the fléwer Dbeds

to avoid hundreds of insects infesting the house.
The introduction of fish in such fountains and wells
has been suggested but it is questionable whether
that is a sure means of getting rid of eggs and !
larvae. The question would rise as to what kind |
of fish one should employ, and how many of them. To
these questions no certain answers can be given.

In running streams larvae and fish may be seen swim—!

ming side by side in perfect harmonyE30) I have

often demonstrated larvae and eggé of culex to
friends, in fountains where gold fish were kept.

These larvae were, I must say, usually sm2ll and

only visible when a white saucer was placed under
the surface of the water. My friends suggested
(5O)First Progress Reporf of the Campaign against

mosquitoes in Sierra TLeone. Tetter of Dr C.W,
Daniel to Professor Ross. Pp.<0.



| that the adult mosquito can do the same. Ornamental

| overlooked a busy thoroughfare while the back win-

this observation, the owners of the fountain left

30.
that these larvae could only have hatched out a short
time before and had not yet had time to be destroyed.
Larger larvae I could also see although not in such
large numbers. It seems to me that they escape
destruction by hiding in the centre of the fountain i
among the water plants that are generally there,
and in such situations they avoid their voracious
enemies. It is a well known fact that wherever fish
are introduced in any collection:iof water rich in |
larvae of mosquitoes a lérge number of the fish dié?l
What the cause of death is we do not yet know.

Major Bra§sggcords the fact that mosquito larvae

destroy the yoeung fry of fish. Murray(sz)has shewn

fountains are better done away with in ali malarious
districts. A lot of mosquitoes will be thereby
abolished. I may mention here that in a house which

I inhabited at one time in Alexandria, "the front"

dows were in close proximity to a garden in which
such a fountain existed. Mosquitoes were found
daily in the back rooms while the front ones were

free of winged insects. Some time after making

' the house and there was no more water in the fountain.

This happened at the time when mosquitoes are most

(31)Pirst Report of the Campaign against Mosquitoes
in Sierra Leone. Letter of Dr C. W. Daniel to
Professor Ross, p.l19.

(32) 2nd Report Wellcome Research Laboratories, p.27.

—
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abundant in Bgypt and yet, our house became entirely

free from mosquitoes,

(¢) Attention to Roof gutters. If of faulty

structure these may retain water in which mosquitoes
may breed. Any such faults should be corrected.
Strachan(ss)points out that iron in water is not
inimical to larvae as was at one time advanced.

In Egypt flat roofs have been the rule up to now
(some modern houses are now adopting éloping roofs).
Fach roof is surrouvnded by a wall some four feet
high. These roofs are generally used for drying
ﬁhe washing and are often ornamented by wvarious
flower pots and other receptacles. Standing col-
lections of water are, therefore, frequent and yet
not once did I find any larvae or eggs at such
moderate heights as 40 feet or so. Mosquitoes
never rise to any great height. In many localities|
in Alexandria where "flatted" houses are common, it
1s often the case that while the first and second |
floors may be infested with mosquitoes, the flats
above are absolutely free from them. When possible
therefore, upper flats should be used in preference
to lower flats,and in self contained houses bedrooms;
should be as high up in the house as possible. |

(h) Destruction of Larvae by Kerosene, Petroleum etc.

Any coliection of water which cannot be got rid of

(33)4enry Strachan C.M.G., British Medical Journal, |
September 17, 04.
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for any reason, should be treated with Kerosene or
some substitute such &8 paraffin oil, etec. There

is no doubt that Kerosene and Petroleum as well as

many other allied substances, are excellent in
destroying larvae. They do not, however, destroy

eggs,although they are said to retard their develop-

| ment, and for this reason and also because of their

volatility, such substances have to be reapplied

every fortnight or oftener if the place be one ex-
posed to much wind. A mixture of Ghi, (native |
butter) and Kerosene has been advocated by Major |
Wyville Thomson, I ,M.S. as a more stable compound.

|
(34)used crude petroleum:

At Ismailia Dr Pressat
and fine burning oil mixed in the proportion of one |

part of the former to two of the latter during the

winter months. In the summer owing to rapid
evaporation, equal parts of the two substances weré |
used. The resulis obtained were excellent. !
Tar is recommended by Simpson. The épplicati@n%
should take place summer and winter as it has been
proved that in some countries at any rate the eggs
and even the larvae of mosquitoes gan hibernate.(35)j

Howard, Christophers and Stephens hold that

adult faméles are also killed by the paraffin on the {

surface of the pool where they come to lay theirleggs}

(34)pr Pressat's "Le Paludisme et les Moustiques",

a 92
Y3§?New observations on the larvae of Anopheles and
Culex in winter by Prof. Bruno Galli-Valerio, and
Dr Rochaz. Journal of Tropical Medicine, September
15, 83. :
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Dr;St;George.Gr&§36)is inclined to think that
this does not occur té any very great extent. but
of 18 female mosquitoes he watched, only 3 were
killed. Instead of using paraffin, Dr Dolz(37)
of New York, has been using a solution called
"Bordeaux", which is mainly composed of Sulphate of
Copper and Lime. He obtains good results with
this preparation. Major Fink, I.M.S., récommends
peppermint oil with which he obtained good results
in India. He also tried with eqﬁal success, an
emulsion of peppermint oil, castor oil and ligquor
potassae. Dr Togan Taylortsa)tried formalin,
corrosive sublimate, copper sulphate and carbolacene,
but found them inferior tooil culicides.

Dr Balfour of Khartoum tried the effect of
solutions of chrysoidine, the hydrochlorido of di-
amido-azobenzene, on larvae and pupae, but his
results were somewhat indﬁfiniteg39) SRS .

(D
We have heard no more about Agamomermis culaé&s?

Qe
(Stiles), the American Sporoz’%&rasite.

(36)otes on the use of Kerosene as a culicide by

| St. George Gray, B.A., M.B. &c. Medical Officer

Sierra Leone Journal of Tropical Medicine 1903, i
D 313. . |

(57)Journal of Tropical lMedicine, September 1st 1904‘

(SB)Dr Logan Taylor's Report ‘on the Canmpaign against

: Mosquitoes in Sierra Leone. Liverpool University

Press 1902, page 9.

(39)Pirst Report, Wellcome Research Laboratories, |
Khartoumn, (under Mosquito work).

(40} Jonnson - Journal of Medical Research, Vol.VII,
1902. No.2, p.213.



: the brigade would call at their premises and as most

34. :
01ling has been objected to on the grounds that i
it might cause extensive fires, but the film prﬁ-
duced at the surface of the water is so thin that
no danger is to be feared from that quarter. In |
the municipal systematic oiling of ponds and stagnan%
waters of every description the work is best done
by establishing mosquito brigades as suggested by
Ross. Three men and an inspector are sufficient
to form a small but serviceable brigade. Each
squad is supplied with a barrel mounted on wheels
(after the style of the Military Water cart).
This barrel, of course, contains the larvicide. It |
is with a brigade (only one) such as this that Is- i
mailia was practically freed from mosquitoes during I
such a comparatively short time. The inspector of
the brigade had orders to pour petroleum wherever i
there was stagnant water, whether on the ground or !
in bvarrels, tanks etc. The householders in each :

district were warned that on a certain appointed day |

of them objected to having their grounds and garden
tubs smeared with o0il, they simply took the pre-

caution of emptying out any collection of water,

This was indeed a most excellent result, being both
effective and economical, Mosquito=brigade work |
has also been objected to on the grounds that immigra-
tion from neighbouring districts would always make

up for the number of mosquitoes destroyed and that
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i such work, therefore, is if not useless at least un—é
é satisfactory and costly. The failure of the Mian :
E‘Mir experiment has been attributed by Christophers
% and Stephens(41)ta immigrat ion from neighbouring

(42)h01ds that this is not the

districts. Ros 8

~case but that the experiment failed because it was

; badly carried out and on lines so economical that |

 they were incompatible with good results. Lately I

;'Major Ross dealt with the question of mosquito

. immigration in a very elaborate paper read at the

E International Congress of Arts and Science in St.

LouigE4J)His conclusions are as follows:-

- (1) The mosquito density will be always reduced

5 not only within the area of operation but to a dis=- 1

; tance equal to the ideal limit of migration beyond it.

é (2) On the boundary of 0perations the mosquito E

density should always be reduced about one half df f
1

the normal densityv.

(3) The curve of density will rise rapidly outside

' the boundary and will fall rapidly inside it.
- (4) As immigration into an area of operation must ?

% always be at the expense of the mosquito population

i immediately outside 1it, the average density of the |

- whole area affected by the operation must be the

- same as if no immigration at all had taken place. |
| (41)Pr0phylax1s of Malaria, by J.W. Stephens, B.A, E
Abstract of proceedings in the section ofﬂ?oplcal e
ifedic ine. British Medilcal Association. July 28, 04,
(42) At same meeting as above (see abstract 1anr1tish!
%ed}cal Journal). i

43)TrHe Logical Basis of the Sanitary Policy of Mos-
- quito Reduction,  British Medical Journal, May 13th f
08 . |

o o = i R e i

-
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B As a general rule for practical purposes if
the area of operation is of any conslderable size
immigration will not very materially affect the
result.

Finally it must be repeated that the whole sub-
ject of mosquito reduction cannot be scientifically
examined without mathematical analysis. The subject
really is part of the mathematical theory of migra-
tion - a theory says Ross which so far as I know hasl

not yet been discusgsed. Ross(44)

gums up the ef-
fect of mosquito destruction on the diminutioncaf
disease as follows - "I estimate for several reasons
that the amount of a mosquito borne disease in a
locality should var& roughly as the square of the
number of mosquitoes capable of carrying the disease
found there.

Hence, if the Anopheles are reduced to one
half, the Malaria should finally be reduced to a
quarter; if the Anopheles are reduced to one tenth
as should generally be practicable the Malaria should

(45)

be reduced to one hundredth. But this is an estial

mate founded merely on a priori consideraticns;

especially in native towns, to obtain reliable

|
| and it will always be a matter of great difficulty, |
|
|
|

.statistics of the variation of the amount of Malarial

(44)First Progress Report of the Campaign against
Mlosquitoes in Sierra Leone by Ronald Ross, p.l1l3d
(1901) Liverpcol University Press, also Report on
Malaria at Ismailia and Suez by Ron, p.18, 1903, _

Liverpool University Press.

(45y Logan Taylor also says "In towns the number of |

Mosquitoes can be reduced at least 80 or 907", Re-

sk e a2l s ko [ . D IITPREENELL  [T PR STy rCr e, ) [ SRR | LY LS ST A U & I Ty -
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| (i) Destruction of Larvae by Salt Water.

This method was advocated for large and sﬁall
pools but has now been abandoned, although excellent)
| resuvlts were obtained at Amsterdam(ée)by allowing
gea water to mix freely with canal water, Dr
Mori alsc tells us that larvae of mosquitoes were
killed by sea water on the littoral of Pekin. Since
then we have learned that meny mosquitoes such as

z .
culex solicitans, a-cartomya Fammitii (of Malta)(47)

Guibhamia marise(%8)

lay their eggs in water con-
taining as much salt as sea water and it 1s possible
that mosquitoes may, when forced to it,lay their
eggs in salt water and that the larvae and pupae
may acquire the habits of salt water insects. At
Ismailia larvae of Anopheles were found in water
containing 9 grammes of Sodiste Chloride per litre,

Lower Egypt, especially that part of the

f country which stretches between Alexandria and )Man- |

| sourah, abounds in small lakes and swamps, the water;

of which contains a high percentage of salt; in |

some instances as much as 15% of solids were found i

| in such water. Yet, in spite of such & high percent-

46 . .
( )The disappearance of Mosquitoes from Amsterdam,

|

|

| etc. 1872, British Medical Journal, 18.4.03.
(47) mheopald. |

(48)Thomson,Yates and Johnston, Lab. Reports, T. VI,
| Part 2, p. 139, Article by Sargent.
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age of salts,mosquito larvae and pupae may be found
in great numbers.

(k) Destruction of Larvae by Fish.

This subject has been referred to already in
connection with ornamental fountains. I only wish |
to point out here that on account of the smallness
of the collectionsof water in which anopheles are
found it is impossible to utilize fish to any great
extent even if much could be exmected of them.
Tadpoles and water beeiles also feed on larvae when-
ever the chance presents itself. Finally I nmust
mention that Dr DempWolff(49)who succeeded Professor
Koch as head of the German expedition for the investi-
gation of Malaria in German New Guinea has, according
to the Standard,discovered a water insect which
destroys mosquito larvae. By artificially culti-
vating this insect he hopes to exterminate the mos-
quito of Malaria,

Stephens{50)

points out the importance of knowing
definitely what species of mosquitoes one has to deil
with before undertaking any elaborate system for |
their destruction. In India he found that A. Rossi

which does not transmit Malaria preferred to breed

in pools and dirty puddles, whilst A. culicifacies

prefers clear running water. It will be seen how

(49)British Medical Journal, February 21lst, 1905.

(50)paper read before the British Hedical Association.
|
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a lot of money could be utterly wasted in attempting

to destroy the larveae of Anopheles Rossi in this

case.

B. Means to Prevent the losquitoes from biting Man.

(1) Mosguito Net.

The use of mosquito nets in tropical countries
must be of extreme antiquity. Whether the people
in bye-gone days used mosquito nets principally to
prevent the attacks of fever or mainly to keep out
the annoying insects is not qguite sure. I wish to
quote the following extracts from writingswhich date

from & period when the theorles of Ross and Laveran

in a book published in 1878 says - "I believe that
with a small fire kept up in or near the tents all
night, and, of course mosquito curtains, and a cot

at least 3 feet from the ground, a person may sleep

in the most m2larious swamps or Jjungle with safety,"

and again * . . I was out of bed in a twinkling not
even waiting to untuck the mosquito netting which I
always use as a precaution against Malaria as much
as against troublesome insects." Captain T. L.
Trotter(52)in nis book, "The Bayard of India"says -

" ., . M. Brocchi about the same time (1830) both
(51)Thirteen yearé among the wild beésts of India,
by G. P. Anderson, 1878,

(52) the Bayard of India by Captain Trotter, 1903,
Ghapter IV, p.38.

had not yet enlightened the world., G. P Sanderségl)
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successfully adopted de 1'Isle’s suggestion(lzd)and

- also recommended the sleeping under a fine moa@uito

| net in all places where intermittents were epidemic.

It might also be interesting to note that Captain T.
H. M. Clarke, R.A.M.C., in a letter published in

the British Medical Journal for December 5th 1903,

| describes how surprised he was to find that the

| Turks in Crete used mosaquito nets and he learnt later

on that this use had been practised for years, per-
haps centuries. When asked why they used mosquito

nets they told him that they found by experience that

if they did not use nets they could not withstand tke

fever and ague.
In Italy, I understand the custom of sleeping

under & mosquito net is extremely old, possibly it

' dates back centuries, judging from information

gathered locally. In Fgypt in melarious districts

' the habit is also very old among Europeans, it being

probably imported from Italy, as the natives hardly

ever use a mosquito net.  Arabs, however, are in

| the habit of sleeping wrapped up in a blanket, and

| their face covered with a handkerchief or even a

| newspaper. This habit may or may not have originates

las a preventive measure against the bites of insects.

&

(123)Dr Mason Good's Study of Medicine, 4th Edition,
1834. Vol.I, page 631. Mr Rigaud de 1'Isle recom-
mended so long ago as 1817 the wearing of a fine

silk gauze over the mouth and nose in malarial region
(a precaution which 8ir James Outram actually suc- :
cessfully adopted in India in 1830.) '

u
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It is certainly not efficient as a means of pro-
tection against Malaria.

The importance of mosquito nets in the tropics |
cannot be too strongly emphasised. It is as es- |
sentlal to health in such regions as food is to the
nutrition of the body. Ross Writes{ss)“l cannot
say enough for the mosqguito net. I believe if all
Europeans in the tropics could be induced to use it
as carefully as some of us do, malarial infection
would be reduced among them to less than a quarter."'
Many objections are raised against the use of mos-
quito curtains. Here:are-a few. 1. The cost.

2. The fact that a net prevents to some degree the
free circulation of air. 3. Danger of setting
fire to the house when light other than electric '
light is used. 4, Last but not least people of a
"scientific" turn of mind argue that since the
natives do not use mosquito nets, these cannot be

a sine qua non in the tropics. To the first ob-
jection very little need be said. The cost of
mosquito nets is a moderate one and the upkeep is
also moderate if ordinary care be taken.

A mosquito net lasts indefinitely if repaifred
from time to time. The average Buropean going
abroad to tropical countries is generally in a
position to supply himself with one. In cases

(53)ya1aria Fever, its cause, prevention and treat-
| ment by Ronald Ross, 1902, p.37.
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where Buropean labourers have to take their residence
in malarious districts and where the cost of mos-
guito netting for themselves and family might prove
a somewhat severe tax on their resources it should
be the duty of every intelligent employer to supply
such necesgsary articles. The second objection, the
question of ventilation, is a very serious one and
has been the cause of a good deal of trouble in
public institutions where the use of nets has been
enforced. It is a truth nevertheless that mos-
gquito nets do meke the air within the net more
still than it otherwise would be and therefore, the
sleeper suffers from the heat to a greater extent.
To the wealthy classes the objection can be some-
what mitigated by the use of punkaks: or electric
fans, but even these are not always available.
Electric fans are an expensive commodity and they
imply electro-motive power, which is not a constént
feature in the tropics. IMoreover, electric fans
have alkack of giving one a stiff neck. Punkaks:
are perhaps more suited for the purpose of agitating
the air in a room. With a low mosquito net, and
a punkah swinging within a few inches of the top of
it, one can enjoy a very cool sleep. This, I be=-
lieve, is a very common practice in India in the
houses of the well-to-do people but on the West
African coast, in Egypt and many other countries,

punkah ! boys are very seldom available. To the man
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of moderate means only one means is possible to re-
lieve the oppreséing effect of the mosquito net, and
that is the opening of all windows and doors in the
room. This, of course, is not an ideal scheme,
but 1is undoubtedly the 6hqapest. Balfour writes -
"Some people say thatithey are stifled in a mosquito
net. This is oniy because they do not have the
net properly stretched. . . The net should Dbe
stretched as tightly as possible in all directions,
so as to permit every breath of air to blow through!|

The danger from fire is also one of great im- |
portance. Anybody who has lived in warm climates
knows how many fires are caused through mosquito
nets, because of the prevalent habit of reading in
bed. Another practice, although a good one, in some |
respects, is a common cause cof severe conflagratien.
I refer here to the habit of burning mosquitoes

found inside the mosquito net in the morning. This

is usually done by means of a candle or a match,

which is placed for a moment below the resting mos- |

| quito. The mosquito 1is destroyed and so is the

(84 5,
' Page 186.

net, and the rest of the housé sometimes.
Quite recently(54)ﬁr J. Cantlie advocated for

|
this purpose and in order to destroy mosquitoes found

|
|

resting on walls, the use of a lamp called "the
oppostle

Swatow Mosquito Lamp" (illustrationﬂpage ).

urnal of Troplcal Medicine, June 13, 1905.
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This lamp resembles an ordinary cycle lamp in
? which the front glass has been removed. When the
I funnel shaped "mouth" of the lamp 1s broughf suf -
ficiently near the insect to startle it, the insect
flies stralight into the flame where 1t invariably
5 perishes. Any.burning 0il may e used in this
lamp. By means of it the danger of fire 1s much
- minimized. I understand this lamp is widely used
in the South of China where 1t was originated, but
it will be long, 1 think, before its use will becomei
universal. A bicycle lamp with the lens removed may
- be used instead of the Swatow Lamp with enormous
success, as I had occaslon to find out quite recently.
It often happens that once inside the mosquito %
: net one hears the "buz“ of a mosquito and instead of;
- making a search for 1t at once in order to destroy
it, one often waits for it to alight on one's face
? and then kills it (sometimes) with a slap. This
 procedure is extremely dangerous.. One may fall
- asleep and forget about the mosquito before it 1s
i degstroyed or if the mosquito has succeeded 1in
: piercing the skin, the act of killing the mosquito

(55)

on that spot is,according to Fink -°’like that of |

inoculation after scarification.

T . i -

That natives do not generally use mosquito nets
and that they are, as compared with Furopeans, less
frequently the subjects of Malaria is also a fact
(55)Journa1'of Tropilcal Medlcine, Avgust 40, 900,

page 257, British Medical Association meeting
- (Leicester.)
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worthy of comment. This relative immunity of
adult natives has been attributed to a thousand
and one causes. Thig alone broves that whatever
cause or causes are responsible factors, no two
authorities seem to be of the same opinion. It
would be sufficient, I think, with the statistics
we have at hand to prove that natives are the con-
trary of immune to Malaria when taken as a whole,
Malaria attacks the young among the coloured races,
(56)

and of them it kills a large percentage. Boyce

and his colleagues, in thelr report on Malaria in

west African towns, say, speaking of Conakry -
"Although we were unable to obtain definite figures
of the proportion of Malaria in the young native
population, cases do occur and observations similar
to those conducted at Bathurst, Freetown and other
West African towns, would no doubt reveal its pre-
sence in the proportion of 80 per cent.

[-Koch and Daniel say about 50 (E.F.V.)‘l It is,
 however, a matter of great importance to have this
: point settled. When the children reach puberty

the parasites tend to die out in them, by some

E natural but unknown process€57) Those who do not

- perish in their infancy arecthe "fittest" among a

i multitude, a small percentage of what should have

? (SGLMamoir.XIV on Bathurst, Conakry and Freetown by |
- Boyce, Evans and Herbert Clarke, Liverpocl Unilversity
 Press, p.2l (year 1905.) |
e
| (57)Malaria1 Fever, its cause, prevention and treat-

E ment, by Ronald Ross, 1902, page 7.
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been the population were it not for Malaria. Even
among the presumably healthy adults a great majority
have enlarged spleens an almost pathognomonic sign
of previous attacks of Malaria.

Most of the natives which I examined in the
Deaconess' Hospital at Alexandria had large spleens.
All the large spleens came from lower Bgypt (except
one) where Malaria is common. Cases of rupture
of the spleen are also frequent in lower Egypt.
Pressat gives the percentage of affected children
in Ismailia as 31%E58)

Having now dealt with the objections which are
usually put forward against the use of the mosquito
net and having come to the conclusion that it is
an essential item in the outfit of the Furopean
going to tropical climates (where the housesto be

inhabited . are not otherwise protected), I shall

- now counsider the important points connected with

| the structure of the mosquito net. In the choice

of the netting material attention should be paid to
the closeness of its meshes. There should be at

least 20 of these to the inch (Simpson). In Egypt

| particularly, this is of great importance, because

there exists there a certain dipterous insect called
locally "Akl u Scoot" (silent eater) of very small
size which penetrates through an ordinary mosquito
net. This insect according to Pregsat of Ismailia

(58)Pressat!s "Le Paludisme et les Moustiques" p.104.
This percentage is now much reduced.
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may be the carrier of the parasite causing Wile
Boils. As its name implies this insect doés not
huyn and on that account is more difficult to dis-
cover. It is remarkable how, even the full sized
mosquito can squeeze through an aperture which seems
at first impenetrable to its body. When the mos-
gquito is in search of blood, the abdomen of the
animal is extremely thin. I have watched a mos-
quito, a female culex (I have never found a male
mosquito inside 2 net) take about five minutes to
get through my mosquito net, the meshes of which
were of usual size. The first pair of legs were
introduced first, and then the head with the ap-
pendages bent back by flexion of the head on the
chest. By pushing with the front legs against the
| net more of the insect passed through, the wings
being carefully adapted to the trunk and the middle
and posterlor pairs of legs being, as it were, dragged
' behind until the animal was entirely through. |
| Some "giving" of the meshes assisted in the passage

of the little animal,as I noticed that after the

| |
' insect had passed, the hole in the curtain, between

the meshes was larger than the others. I would re-
commend, therefore, that the material of which the
net is made should be stiffish and if not naturally
so it can be rendered sufficiently firm by starching.

(59)

Professor Simpson gays "Fine muslin 1s even more

I(Sg)The maintenance of Health in the Tropics, by
iProfessor W. T. Simpson, p.l1l7.
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protective than mosquito netting as it excludes
| sand flies as well, but on sultry nights its use

is felt by some to be more oppressive than mosquito

netting; when, however,there is good ventilation

in the room, the muslin is to be preferred." It

is almost unnecessary to state that there should be

' no holes in the net and that these, when accidentally

' produced should be repaired at once. The net should

be in the shape of 2 right angled parallelopiped and |

not hell-shaped. The bell-shaped nets are more

Istuffy than the others althovgh from the aesthetic

point of view they are superior. The roof of the

| net if high, may be made of opaque material, but if
low or underlying a punkah it should be made of

[ netting. The sides should hang down curtain like

to the floor, the lower edge being weighted down by

| lead, shot, or sand. The net should hang at some
;distance from the mattress all round so that no part
:of the sleeper's body should come accidentally in
'contact with it. Every mcrning the net should be
:lifted,up for thorough ventilation, and it should

;be replaced in position before sunset. The floor
%beneath the bed should be swept daily. A framework
;of wood or thin bar iron to support such a net can
ieasily be made by native workmen evervwnere. In

Egypt the four posted bed is in general use, and

|
'such beds are supplied with a mosquito net carrier.
|
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The arrangement is usually faulty inasmuch as the
net hangs right over the edge of the mattress,
thus there is risk of the sleeper lying in contact
with it. The curtain which is not usually
weighted has to be tucked in under the mattress, a
precaution which is often neglected and which when
carried out is very often the causé of rents in the
delicate meshes of the curtain. When this type
of net has to be maintained it should be lined with
calico for a foot above the level of the mattress
ags suggested by Professor SimpsonEGO) In this way
if any part of the sleeper be in contact with the
calico there is no great danger of the person being |
stung, and thus infected, The use of mosquito nets|
although admirably adapted for houses, is not suit-
able for public institutions such as barracks,
hospitals, etc. Too great a staff would be re- 5
quired to see that the mosquito net is properly usedé
and the cost of repairing and renewing the nets may |
prove a great draw-back. Other means of keeping
out the nefarious insects, means which will presently
be described, are more suited for public institutions.

A great variety of nets for out-door use are |
supplied by many mekers and are extremely useful !
for travellers. 0f the precaufions to be taken i
when travelling in the open country in the tropics
I shall treat later on.

CSO)The maintenance of Health in the Tropics, by
W. T. Simpson, p.1l7.



50.

(II) Use of Mosquito Proof Rooms.

Dwellings are made mosquito proof by the ap=-

plication of fine wire netting to all the openings.

m

This is the plan advocated by Professor Celli, and

adopted very extensively in Italy. The results

obtained by this method of prophylaxis alone, are

so good that too much cannot be said in favour of it.

This method also is old. The Romans were in the

| habit of having "fenestrae reticulae ne quod animal
male ficum introire queat.“(Gl) It is the methoad
par excellence for public institutions referred to

above, and should certainly be adopted in all hos-

pitals, barracks, schools, etc. in the tropics.

ot only can rooms be made mosquito proof but

verandahs can be so covered with wire netting that
it becomes a possibility to remain out in the open
after sun down with perfect safety. This would be
2 great addition to our hospitals abroad. Its
adoption in private dwellings would make life very
|much more pleasant in & good many parts of India.

This, like many other methods of prophylaxis, is

|open to objections:- (a) cost, (b) rooms so pro-

:tected become extremely hot. To carry out Professor

|Celli's plan with any hope of success, each window
gshould be fitted with a removable but well fitting

frame, carrying a fine wire net of galvanized iron

(61)varron (r. R III, 7.)

lor other non-corrodible substance. Each door should
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ve supplied with two wire net screens at some dis-
|tance from one another. This even in a dwélling
of small size entails considerable expense. In
|India the cost 1s proportionately greater, for the
houses, according to Gn.leé6 )seem to have an extra-

ordinary =nd unnecessary aumber of doors. That

I
|
|observer reckoned that in an average sized house in
India £26 would be required to supply every door
|and window with sufficient protection. In Italy,

|

|

| at Grosseto, in order to protect 31 men the sum of
11200 Lire (£48) was spent.(sz) This is a plan, which,
| should it be carried out to a large extent should re-
‘ceive Government monetary support. The heat in
fprotected houses 1s undeniably greater as the air
circulates more slowly. The objection is a great
one, and one which it is difficult to remedy. In

large institutions punkahs or electric fans improve

the condition at cnce, but in ordinary dwelling
houses, especially those of the poorer working
classes these luxuries are impossible, nor is it
possible to give them the large commodious houses

that are bestowed on the higher officials. The
| :
problem, we may safely say, has not yet been solved. |

 Many officials on the West Coast of Africa, I believe,

62). .
( )Lleut. Col. Giles, Journal of Tropical Medicine,

|

)

|

|

1904, p,136. ©Notes on Cold Weather Mosquitoes in |

India, etec. :
|

l(ss)Pressat's "Le Paludisme et les Noustiques". p.103.

muu,m e
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were supplied with such protected houses, nctably
the railway servants at Clinetown£64)but they seem
to have preferred the ravages of Malaria to the dis-

comfort of sleeping in the protected houses. On

' the other hand, Ross says, that houses protected in

- this manner are not unpleasant to live in. '

found in Lagos," says he, "contrary to my expectations

that it (the wire gauze) does not shut out the
breeze“.(65) In Italy thousands of railway of-
ficials inhabit these protected houses right through
their hot summer. Wnen in Sicily I had the op-

portunity of entering the house of a station master.

| Mosquitoes were so numerous that year, that the

| screen had never once been dislodged from the win-

dow for several days. At the time of nmy visit the

jheat of the sun was excessive and the interior of

the protected rooms was cooler than the outside air.
The rooms were dark on account of the screens in
the windows, At night, however, as I learned from

the station masterfs wife the condit ions are re-

| versed, quite apart from the heating effects of arti-

ficial 1light in such rooms. After sunset there is

a great temptation to run out of doors to enjoy the

¢ool breeze. I found the station master to possess |

2 good notion of the cause and prevention of Malaria.

Not only did he follow the recommendationsg of the

(64]M9moir XIV on Bathurst, Conakry and Freetown,

by Prof. Boyce, Evans and Herbert Clarke, Liverpool

University, Press’1905. p.39. ‘
(65)Melarial Fever, its cause, prevention and treat-

| ik Twr Darmeld Deaas 1002 nwAace 45
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!railway govermment doctors for himself and family,
:but he was responsible for the health of his staff.
;The Itallan government must be congratulated on
ihaving dealt with Malaria and its prevention in the
iliberal way they did. No money or pains were spared
!in giving their officilals both mechanical and medicin-
Eal protection, and the instruction which these poor |
ibadly paid officials have received in the question of
Malaria is remarkable when one is acquainted with
their ignorance on other topics. That goverrment

‘'have been rewarded greatly for their efforts by the

lexcellent results they have attained. In localities |

;where the mosquitoes are absent through the day, the

|
'screens should be removed for a few hours daily;

'this will ventilate the house. In houses protected

'in this manner, where presumably mosquitoes cannot
'gain access, some method of cooling the house by
|

éwater Jjets may be adopted, but this requires to be
ivery judiciously carried out, because if neglected
iit may become the source of the mosquitoes by

iforming‘a nidus for their reproduction. It is not

ia method suited for the poorer clasgses for obvious

|
!increasing the humidity of the air to a harmful ex-

reasons, and has in addition, the disadvantage of

|tent. I have not seen any house in Egypt protected
iby wire screens although the use of loose netting
Ifixed to windows, is a frequent means of keeping

‘flies out . In some districts in Lower Egypt where



- would be wasted on this stubborn nation. Some

- time ago

54.
Malaria is abundant, wire nets wouvld be of great
benefit. Unfortunately no authority has sﬁch a
powerful grip on the Bgyptian as the Italian Govern-

ment have on their subjects, and I am afraid that

| under the present state of affairs these precautions |

(66)it wag stated that the Mikado intended

to introduce this system of protection against
Malaria into Japan. Under this heading of pro-
tecticn from mosquito bites something micht be said

in connection with the question of dress. I do not

' mean to take up the subject from -the general hy-

gienic point of view, but I wish to mention the pre-
cautions to ke taken in the covering up of the body,

so as to avoid the stings of mosquitoes. Veils

| should be generally worn after sunset. They must

' be loose, falling from a large brimmed hat, (motor

. fashion). Gloves should be worn and they should

' be of the gauntlet pattern. Puttees are excellent

articles for both sexes, If these are not worn
boots with long tops should be used by ladies, and

gentlemen could have the military foot straps fixed

| to.their trousers, I need not say that in malarious

regions the low necked dress of ladies as well as

|
i
open work blouses, stockings, etc. should be dis- ‘

(66)pritisn Medical Journal., August 27th, 1904. |
Page 459.

carded.,
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(III) Burning and other use of certain Substances
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as prophylactics. _ =y . |
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The substances which when burnedfgr otherwilse

used are said to kill or ward off the attacks of
~ mosquitoes are extremely numerous. Some of these
f remedles belong to the fetich variety, others have

-
b e

been handed down from generation to generation,

and although enjoying great rspute have proved to

be useless 1in their action. A certain number of

i substances are still used todestroy-the acfl::.:.lt,1rn.os-----~:E
quito when it has entered a house, éndlsubstances
now exist which, modern experimenters say, when
applied to the skin are a sufficient protection
against the bites of mosquitoes. Deallng with the
destruction of the adult mosquito, I will give é
here a table (see opposite page), from Dr Pressat's
work, ("Le Paludisme et les Moustiques",) and %

(6]

taken from the experiments by Celll and Casagrand

5 This table shows the effect of various volatile oils;

of smoke from the combustion of wvarious substances i

and of chemical gases of dally use, It shows that

none of the volatile oils kill mosquitoes under two

e e —— e — e — o e

5 hours while some do not kill them at all, Of the

mra—— me——es = 270 & eaT

smoke experiments,tobacco smoke gave the best re-

sultis., Ros s sars(éa)"l have heard that coafse,

e e = E IR  SE

damp, brown paper placed 1n a large tin and mixed

Yy e S ——

(SV)Per la distruzione delle Zanzare, Ann. d'Igiene
sperimentali, 1899, '

e ————————— e —————— . . S

(SS)Malaria-Faver, its Cause, Prevention and Treat-
Loment, 1902, page 30.

-
I ——— S LS
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with a little tobacco and burnt, is a very effectivé
culicide. Next in the list of efficacy comes
the smoke of Chrysanthemum and Valerian. Pyre-
thrum smoke kills after eight hours when suffic-
iently well concentrated, a condition hardly éver
obtainabie in a room. Recently Messrs Hoomer &
Co., 7 Pall Mall, London, have issued a preparation
which they name Aromatic Pyrethrum. It is a |
liguid substance which according to the makers is !
capable, when sprinkled about a room, to keep mos-
quitoes and other insects at bay. Of the gases,
sulphurous acid and sulphide of hydrogen gave the
best results, the next best being ordinary coal
gas and formaldehyde. The quantity of the sub-
stance used in each experiment and the cubic space
of the chamber in which the experiment was carried
out are not given. For practical purposes the
importance of knowing these two factors cannot be
over-estimated. Essential oils we may say are
per se¢ of no practical use in the destruction of

the adult mosquito. We have no means of producing

vapours of such oils in sufficiently concentrated
form, and for a sufficiently long time to kill
mosguitoes. These oils are also expensive when
unsophisﬁicated. Their prophylactic action, how- i
ever is taken advantage of in the preparation of
substances which when spread on the skin are saild

to protect that part from the bite of insects. I

Everybody who Thas lived in Africa knows how fond
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the negro is of anointing his body with all sorts
of oils and fats. Whether or not this widespread
habit originated with the desire of protection |
against the bites of insects, I am not ready to
assert. The apparent immunity of the aduvlt
negro to mularia has been attributed by many to
this ha%it; others have proved that very few of
the fats used by negroes when tried experimentally
in the laboratory afforded any protectlon

4

, and in |

the case of these which gave positive results

the protection only lasted for a very limited time
It is not a stirong argument to advance that because
the native cosmetics are of strong odour that theﬁr?
use 1s mainly a measure against the attack of in-
sects, for we know that the negro delights in any- |
thing that possesses a strong odour. Their
judgment of what 1s an agreeable odour or other-
wise is probably different from ours. Dr Ferni(
endeavoured to find a suhstance which would keep ‘
mosquitoes at a distance if sprinkled on the
clothes or applied to the skin and ths action of ‘
which lasted from 10 to 16 hours without having any
harmful effects to the epidermis. For this pur- i
pose 400 substances were tried, including various
animal and vegetable fats, all essences, the variou%

vegetable infusilons and powders, various waters

secretions, animal excretions and extractis. Only |
|

(J

(
* ’)July 15th, 1904. Journal of Tropical M
uprophylaxis of Malaria", by Dr Antonio lori. |
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5 s itoes away for
a few of these substances kept MoSUd-~ o J

one or two hours. Thet the yabit of smearing the
body with oily substances was much thought of
formerly, is shown by the fact that & good many
Buropeans abroad used to practice it, as shown by
the following extract from Mary Kingley's works(zo)
"He does not mind them, that is mosquitoes - himserﬁ
oh dear no! Dbeing a sort of savage he is totally
indifferent to the impression he creates on the

fair sex, so, if you please, he smears himself

over with butter, which preserves him from the mos-

quitoe's impertinent sting." This habit which

was apparently dropped by Europeans is being revived
now. A circular published in English, Singalese ;
and Tamil is being circulated§7l)by the Ceylon !
Agricultural Society in Ceylon, drawing attention toi
the use of a composite oil for anointing the body |
to prevent mosquito bites. The circular bears the |
names of E. E. Green, F.E.S5., and M. Kelway Bamber,
7.C.S. The material suggested is composed of the |
following ingredients. Citronella, Kerosene,and
Cocoanut oils with a certain proportion of carbolic
acid. As an alternative for cocoanut oil, vaseline?
may be used but is more expensive, The resulting
mixture is said to be a limpid liquid without any
smell of kerosene or cocoanut oils but having the

(70)y, Sykes, M.D. etc. British Medical Journal, |
December 31st, 1904, page 1777.

(71)
Journal of Tropical Medicine, September 15th,
1908, Page 283.
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pleasant smell of citronella. It is also harmless|
to the skin. That agricultural society recommend
all employers of labour in malarious countries to
supply their cooclies with a small quantity of this
preparation to be used every evening at dusk.

|
)
(78 vrs tescen o ma-

Quite lately a London firm
vertising a preparation (mentioned in the Journal
of Tropical Medicine) which according to the

makers "sets the fatal mosquito as well as flies,
gnats and all flying insects at defiance. One ;
application to the exposed parts affords protection
for hours". I have not yet had occasion to ex- |
periment with the last two products and I cannot
therefore vouch for their efficacy. It is only '
right to suppcse that they have been found useful

in keeping mosquitoes away and must be mentioned

among our prophylactic agents. This method by

enunction would be invaluable to travellers, troops(

etec. having to pass one or several nights without
any other protection from the attacks of insects.
The habit of applying oily substances to the skin
of the whole body has practically died out among

the Arabs of Eg&pt, although I believe it still

exists to some extent among the native women of the

better classes, the idea of course being to preservé

the skin in its pristine condition by means of

massage which always accompanies such applications.

(72) e Antikito Syndicate Ttd., 6 Great Portland
Street, London. '
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- SmoXke. Smoke of any kind tends to drive mos-

quitoes and other 1insects away. Unfortunately

the amount of smoke that would be unpleasant to in-

e — e ——

sects would also be injurious to the average
Turopean. In Northern Ihdia, owing to the faulty l

constructlon of the houses, 1t 1s said that during

the winter the inhabited rooms are usually black

with smoke, and that the natives seem to delight in

a smoky atmosphere. It has heen suggested that

(-

e ——— - _—— T—
e — —— ——

|
; wherever natives are congregated the plan.cof smoking

¢
the rooms should be adOpted.‘73)Giles tells us that

this was done in an Indian jail by Jennings(74)

'The smoke was pouring out of the windows in such

large volumes that many people ran to witness what

they thought was a fire. The fuel used was cow- |

dung, and a fire of this was kept up in each ward &f |
the Jjaill. The advantage claimed for cow-dung is [

that i1t can cause large volumes of smoke without

sensibly elevating the temperature of the room." |
- While admitting that a course of this kind may be

feasible ag a last resource in case of emergency I

- do not agree with those who advocate this measure as

' a permanent means of prophylaxis. It seems to me

that the plan is against the principles of sanitation

from more points than one. The air inhaled becomes

(73)7,1eut. Col. G. 1. Giles, I.M.S., Cold Weather
Mosguito Notes from India. Journal of Tropical
Medicine, 1904, page 1<3.

r(74}Major Jennings I;M;S., Superintendent of the
Central Jail, India,

)
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markedly altered, being especially deficient 1in [

oXygen and rich 1in carbonic acid. The so0lid par- 5

ticles in the air are greatly increased in quantity

i

and are bhound to act injuriously in the long run.

We must not forgetl also that this plan would only be!

suited to natives and that politically many people

might rightly find fault with it. As far as pos-

sible any means of prophylaxis, especially if car-

ried out by the government 1in any of their official

capacitles, must apply to both Europeans and

natives., While this plan of protection 1is so
open to criticism when it is to serve man, 1ts ap-
plication to the protection of the lower animals
may be of great value. Quite recently Power in-
vestigating the cause and prevention of horse sick-
ness in Zululand, obtalned good results by
"Smoking" the stables, thus driving away the Ano-
pheles mosquitoes, which seemed to be instrumental
in the propagation of the disease.  Power, I be-
lieve, had not heard of Major Jenning's experiments

whnen the idea of utilising smoke occurred to him.

I cannot say that the Egyptian is very much used

to smoke. The climate of Hgypt makes fires for

charcoal for cooking his food. This does not give
rise to much smoke. The country Arabs, be they
Fellahins or Bedouins, often cook their food outside |

their huts or tents. I have often seen small fires




e m—————

. ——— - —————

62 .
of cow=-dung burning of a night outside a Bedouin
tent, obut these, T was told by a native, wére to
keep the Bvil Spirit away on certain nights of the

year on which he was more likely to pay them a

vigit. The smoke of specific substances esPeciallj

Pyrethrum, Chrysanthemum and Tobacco, has teen
used to destroy the adult mosguitoes as already
stated. This plan 1s useful as a prelliminary to
other methods of protection. Before protecting
a house by wire gauze 1n a place where mosquitoes
are suspected to be hiding, it is important to
make sure that no living mosquitoes are left with-
in the house, as these would blte the people, and
having no means of escape, would lay their eggs

in domestic utenslils and propagate rapldly 1f not

not iced at once. Pyrethrum or Chrysanthenmum in

such cases 1is very useful. The former is strongly

recommended by Major Gorgas as it causes no injury
to fabrics and is rapid in its action. One Found
is sufficient for a room of 1000 cubic feet,.
Professor Simpson in his book on Maintenance of
Health in the Trapics (page 67) mentions powdered
cineraria one tavlespoonful of which should be
mixed with nitre and burnt. The mosquitoes and
any other insect are nct always killed but often
lie unconscious on the floor. The floor should,
therefore, be carefully swept, particularly in

dark corners, and the sweepings should be burnt.

.

————r
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Sulphur may also be used with advantage. If suf-
ficliently concentratea it acts fatally,not only on |
insects, but also on micro-organisms. The killing
of adult mosquitoes in small numbers has little,
if any, effect on making the place less malarious,
and, therefore, as suggested above, should invariaﬁy
be accompanied by other methods of prophylaxis. '
It had been said(75)that certain flies, notably
the dragon fly, are very fond of mosquitoes, and
according to Capt. C. E. Williams, T.M.S., in some
parts of the tropics these flies are kept in the
rooms to reduce the number of mosquitoes. Before

passing to the prevention of malaria by means of

drugs, I would like to mention

G, Some accessory measures which every man should ‘

adopt in the tropics to prevent not only malaria,

but 2ll the other ills that flesh is heir to in ‘

hot climates. (a) Avoiding the heat of the sun

during the hours when its power is greatest,. I agree |
with Strachan when he says "One cannot but regret
that young military officers are exposed during
these hours (10 a.m. to 4 p.m.) on the very hot
rifle range or at parade." In Bgypt,British

soldiers and their officers can be seen daily, aboum'

noon, in the height of summer,at the ranges of |

Sidi-Gaber in a burning sun. They lie there for |

|
(75)p, 0. Malabre, M.D., Paper read at the British |
Medical Association. Journal of Tropical Medicine, |
February 15th, 1904,
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hours on sand so hot that natives themselves can
hardly walk on it bharefooted. It is not Surpris-
ing therefore, that these men often have their |
health so undermined by what might be termed un-
necessary ‘exposure that they become an easy prey ‘
to disease. They often complain of attacks of '
fever, vwhich may, as they seem to, predispose the |
subject to severe attacks when infected with \
Malaria or bring about a state of activity in the
dormant malarial parasite when the patient is al- ‘
ready infected. It seems to me that it is often |
necessary to bring before the commanding officers

of our regiments abroad (who often act on matters

concerning hygiene without consulting their medi-
cal officers) the fact that the amount of outdoor
work should be influenced by the temperature in

which such work is done. Marches, parades, range

shooting, should all take place before ten o'clock
in the morning, and after five in the afternoon.
In ascountry like Egypt, especially lower Egypt,
where there 1s such 2 marked contrast between the
temperature of the early morning and that of
mid-day, most of the soldiers' daily outdoor work
should undoubtedly be accomplished before 8 a.m.,
and what is left over could be done between 5 and
7 p.m, The cool early morning breezes: are highly

appreciated in Egypt. - It is the only time in
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which, as experience has taught generations of i
Buropeans, it is safe to take outdoor exerdise
during the summer months. }
Cricket, foot-ball, golf, tennis, horse riding

and other games and pass-times are indulged in

daily as early as five o'clock, just at daybreak,
by thousands of civilians. Why could not the
example be followed by our military authorities. |
It has become evident, I think, that it is bad
financial speculation to overwork our soldiers at
any time, but when this takes place in tropical
and subtropical regions, we soon begin to realise

what a serious drain invaliding expenses are upon

the country's exchequer. (b) Exposure 0 chills
is extremely important in bringing about relapses
of Malaria, and also in causing various other
diseases. It sounds rather paradoxical to say
that one is more liable to suffer from chill in a

i hot than in a temperate country. This is why
EBuropeans abroad will not take even the precautions
they would take at home. It is of the maximal
importance to point out to new comers in 2 warm
climate how necessary it is to guard against chill.
A severe illness acquired through negligence is
often the best lesson in tropical hygiene. It 1s

| common enough abroad to see people who have perspired

a good deal, and whose clothes may be literally l
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soaked, exposing themselves to currents of air and
"enjoying" the cooling effect of rapid evaporaticn.i
This is often followed by very serious results. |
(c) The mexim of "Temperance @ in all' things" is |
21lso one that should be particularly adhered to in |
the tropies. It ig often diverged from in the i
case of drink and food. The dehydration of the :
tissues by the excessive removal of moisture !
through the respiratory channels in hot, dry cli-
mates, 1is undoubtedly the cause of much drinking. '
I do not refer here only to the use of alcoholic
beverages. The amount of water which can be con-
sumed daily by some Furopeans and some natives, is
nothing short of marvellous. Much of the fluid
is lost by the means already mentioned, but the
blood is, in spite of that, in a hydraemic condition|
especially if the water drinker be living dn a hot,
moist. climate and if he be of sedentary habits,
These persons are usually much depressed, flabby,
obese or extremely emaciated, and may suffer from
diarrhoea for which no other cause may be found.

Whether or not a hydraemic condition of the

blood is more favourable for the multiplication of

the parasite has not yet been definitely decided, i

but some authorities,notably Dr Cadwaller, hold that
it is in those who are in the habit of drinking largé

guantities of water, that malarial fever shows its ‘
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most pernicious formsrqs)

nd, therefore, recommend
very free purgeticn ag soon as the gymptoms of the
disease make themselves manifest.

Dr Cadwaller foundg his opinion upon the fol-
lowing facts - (1) Persons who drink large quanti-
ties of water have the severest forms of malarial
attacks, (2) Persons who consume large quantities
of water melon (i.e. water) have fever most severe-
ly. (3) Malarial attacks are relieved by getting
rid of excess of fluid in the system by the profuse
sweating and increased urination that follow the
rigor. (4) Cool weathier by stopping sweating is
the pericd of the year vhen malarial attacks mostly
prevail., (5) A11 specifics for Malarie,such as
quinine, arseniec (?) 2ll suderifics such as anti-
pyrin, phenacetin and all purgatives, tend to the
elimination of the excess of fluid from the body,
this reducing hydroemia. .Whether or not the
malarial parasite can be transmitted to the ali-
mentary canal with water as a vehicle is another
point about which there is still some doubt.

Major Fink thinks water to be the chief carrier of
?alari&?vj There seems to be some evidence that
persons who are in the habit of boiling the water
which they drink are less liable to Malaria.

(76) 7ournal of Tropical Medicine, October 15, 1904,
p.332. A paper read before the Northern District
California Society by Dr Cadwaller.

(") paper by Major G.H. Fink, I.M.S. (retired) at

the meeting of the British Medical Assoclatlon at
Leicester 1905. Journal of Tropical Medicine
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The consumption of alcoholic beverages in
excess in the tropics is undoubtedly one of the
commonest causes of 'ill health among both civilians
and the milltary. This subject as well as that of
tropical diet, is treated fully in books on general
hygiene in the tropics, and in the series of lec-
tures by Professor Simpson published in the Journal
of Tropical Medicine for the Year 1903. With re-
gard to diet, I would like to mention only one
fact, which has some bearings on my subject. It
appears, from & leading medical paper, that in
China, the natives eat large quantities of Garliec,
the essential o0il of which being discharged by the
skin emits a peculiar pungent odour which helps
to keep the mosquitoes awayg78)This fact also needs
confirmation. The odour of garlic, however, is
so nauseous to most people, that, were the prophy-
lactic properties of garlic corroborated, very few
reople would not rather risk malaria than indulge
in the highly obnoxious vegetable. In Egypt
Buropeans eat and drink as if they were living in
their own country. On account of the heat they
drink perhaps more. The native food consists of
a large quantity of beans, which they have to every
meal, This vegetable ;ﬁ:—; rich in proteids and
(78) Journal of Tropical Medicine, July 1904.

A paper on Prophylaxis of Malaria, by Dr Antonic
Mori,
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carbo-hydrates is extremely nutritious and its cost
moderate. Targe quantities of raw onilons are
also used by natives, which mey act invthe same

way as the parlic on the Chinese.

D. Prophylaxis by the Fmployvment of Drues.

The use of drugs as a prophylactic of malaria
is by no means new in the Tropics. In the complex
pharmacopocea of every African or Asiatic tribe, we

find a stock of animal and vegetable juices or

mineral compounds which have the reputation of pre-

venting or curing attacks of fever.

Quinine and its preparations. Among Buropeans

abroad the drug which is rightly the antifebrile
par excellence 1s Quinine. This alkaloid and its
various salts derived from the Cinchona Bark, is
too well known to reaquire further descripticn.

The tonic and antifebrile properties cof cinchona
must have been known for centuries, The name of
the drug has changed with the improved methods of
preparation, and even now other derivatives and
compounds of quinine are being created in order to
arrive at a drug, which, while containing all the
qualities of the alkalcid quinine is free from its
disagreeahble properties. As long ago as 1679 we
find mentioned in Burnet's History of Hisz own Times
(Volume TT) the following paragraph, "The King
(i.e. Charles II) was taken ill at Windsor of an

intermittent fever; the fits were so long and so
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severe. that the physiciansapprehended he was in

) s

. ) P, 2
danger . . . Tne Tits d

I

d not r

cturn after the

King took quinquina, called in England the

"Jesuit!s Powder™ The drug was known in South

America and Tndia lonc hefore the

vear ment ioned

above. The specific action of quinine in malaria

was also known along time age, but the mode in

which it acted was onlv ascertained subseaqventlsy

to the diiscoverv of the malarial parasite and there-

fore, comparatively recently.

(mo :
Poss‘v‘)Holds that quinine iy not a prophylac- |

tic in the true sense of the word,

since 1% does

not prevent the parasite from entering the cir-

culation, but only kills the organism when it has

entered the blood stream, This
delicate point in definition, and
cal value. Every Buropean going

districts in the tropics supplies

&I

is & scmewhat

one of no practi-
out to malarious

himself usuvally

with quinine, and yet a great number of them ac-

quire the disease,. This is to be explained in

two ways, (1) Megligence or forgs

tfulness. (2)The

taking of too small doses cr of fair sized doses

at too long intervals.

It is even now a doubtful point among authori-

ties as to which is the best way of taking quinine

(79)Hajor Ross's peper on Malaria

read at a meeting

of+-the Colonial Institute Journal of Tropical
ledicine, November 16th, 1903, page 387.
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for prophvlactic purposes; what salt to take and

in what doses. Salts of quinine now in use are
numerous, and some of them very popular. I will

mention here, those which are in ¢

1. Sulphate of Quinine,

<. Bisulphate " "

2
3. Hydrochloride of Quinine.
G

. Bihydrochloride "

. Hydrochloro-sulphate

o O

Hydrobromide &

. Bihydrohomide "

o =7

Phosphate "

Lla)
®

Arszniat

10. Salacylate "

11. Valerianate L

ommon daily use:-

n

of Quinine.

n 1

12. Bichloride of quinine and urea,

13. Tannate of gquinine,

14. Tactate " "

15. EBuquinine or euchinine.

18. Sa&l:ch inine.

Fach one of these salts is said to
over the others, yet we cannot say
of them when administered in large
produce the symptoms of cinchonism

poisoning. Marburg's tincture is

have advantages
that any one
doses does not
or quinine

a favourite

prophylactic and curative mixture in India; it is
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also known as Tinctura Antiferiodica. The in-
gredients of which it is composed are as follows:=-
Alcohol (57%), Quinine Sulphate 1 in 50, Socotrine
Aloes 1 in 40, Opium 1 in 4,000, Rhubarb 1 in 125,
Camphor 1 in 500, with angle&ca seed, elecampane,
saffron, fennel, gentian, zedoary, cubebs, myrrh
and white agaric as aromatics, (it is often pre-
coriBad. bu ba made witkout sices) 2 ke Somm T
which quinine is taken varies considerably; some
people dissolve the powder and thus take it in
solution, others take it suspended in various ve-
hicles, some prefer the dry powder made into cachets,
pills or compressed tablets. The best results are

obtained when auinine is taken in solution, but the

bitter taste of the drug is greatly objected to by

many people. We must not overlook the fact that

pills or compressed tablets, if not freshly pre-

: pared or if the excipient used be not easily acted

upon by the gasiric juices, are apt to pass through

| the intestinal canal in statu quo. Buguinine or

| euchinine is free from the bitter taste of other

guinine salts.

This preparation is the ethyl carbonate of
quinine and the makers claim also the following ad-
vantage for thisdrug, i.e., that the symptoms of

(80)y, Hale White, M.D., F.R.C.P., Materia Medica,
etc. 7Tth Bdition, 1902 page 451.
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i cincheonism occur but rarely and are in a mild depree

when thﬁy do occur. fany authors among thch

'Manson &brl Noorden, Panegrossi Contl, Plehen,

! Friedrich, Gray, Lewowlcz, Tevi, de Carlo, Sylvan é
i andAndny(BB)to name only a few, confirmed the

L value of euquinine and 1ts advantages over ordinary

|

i gulnine salts. These advantages are due according
i .

(83) | | | ;
to Mori to the ethyl radical which is a component

of the euquinine molescule and this is supposed to
neutralize, as it were, the effeotﬂbf quinine. f
Euquinine may he given in flakes { the natural com-
- mercialpreparation) generally suspended in Syrup,

milk or coffee, or 1t may be given in tablets.
(84

Mori

obtained excellent results by administering

dally doses of 20 centigrammes to persons below

twelve years of age, and 30 centigrammes to persons
above that age. The only disadvantage of euquinine |
18 its price which 1s very nhigh. When eugquinine

is not available and only some bitter salt of

guinine is at hand, MManson recommends the following

e R~ | ‘
procedureka)"Give the powder in a tablespoonful of

milk after the patient has previougly lubricated the

mouth with a morsel of bread and butter. Given in

— e —

(Sllﬂanbon’a Tropical Diseases 1903 Faition, p.l37.

| i+
|

{ P ) o " 1 " T TR

(BS)Journal of Tropical Medicine 1904, p.<lo5. Dr
Antonio lMori on the Prophylaxis of Malaria.

(84)Daper‘ by Dr Antonio lori én the Prophylaxis of
Malaria, Journal of Tropical Medicine, Feb.la,04,p.2193

 (85)ianson's Tropical Diseases '1%03 Edition, p.157.
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this way the bitter taste of the drug is not per-
ceived. This is by far the best way of getting
children to take quinine."

Others have found that the addition of* 1 grain
of tannic acid to every three grains of quinine with
syrup of Tolu as a vehicle will sufficiently cover
the bitterness of the guinine to make the drug
quite acceptable to young and old.

Vhen the ordinary sulphate is given dissolved
in hydrobromic acid instead of diluted sulphuric
acid, the buzzing in the ears attending the free
use of the drug is greatly diminished. I have
tried this and found it very satisfactory. I
took fifteen grains of yuinine in hydrobromic acid
without experiencing any buzzing, but on taking
five more grains the noise in the ears soon ap-
peared, Under ordinary circumstances ten grains
of quinine are sufficient, in my case, to cause
the ringing in the ears.

Ergotin is also said to have the same action

as Hydrobromic acid.(so)

(87)

_ (8 _
Dr Cadwaller of New York recommends that
guinine should be mixed with 1 grain of pulvis
capsici and four grains of bromide of soda to allay

(86)w, Hale White, M.D., etc. Materia Medica, etc.
7th Bdition, page 451.

(87)11ed ical Record September 14, 1904, New York.
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unpleasant ear symptoms. Manson(aa)says that if
an ordinary salt of quinine is to be used the
hydrochlorate should be given the preference as it
contains the highest percentage of the alkaloid.
Having decided on what preparatisn of quinine to
use the new comer in a tropical country will ask
his medical adviser or his friends what doses he
should take and how often he should repeat them.
In no other region of therapeutics is therse greateri
difference of opinion. It can almost be said
that every one in the tropics has his own way of
taking quinine. Broadly speaking the Medical
Profession, in this repsect, divide themselves into |
two classes; one.class urge the taking of small
doses of quinine daily, this we mey call the
(89)

Italian School and is headed by Professor Celli, |

, _ ., (20)
the second class, the German School, follow Kocn'é

plan of prophylaxis and recomnend.the taking of 1arg%
|
doses at intervals of a few days. Those who take
quinine daily are pretty sure to avoid infection, ;
although they are liable to take too small a dose.
Persons who have taken 3 grains daily have fallen
victims to the disease. According to some authori—é
ties cinchonism is more apt to prevail when quinine

(Ss)Sir Patrick Manson's Tropical Diseases, 1903 l
Bdition, page 156. .

(89) ptt1 della Societa per gli studi della Malaria
1904. |
|
|
|

(90)peutche Medicinische Wochenschrift, 1899 - 1900.
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is given at intervals of some days than when ex-
hibited dailysgl) Five to eight grains daily are
recommended by Celli. Ross tells(ga)us "Rive
grains of quinine daily is not:sufficient to pre-
vent fever entirely, and it is doubtful whether
even ten grains daily would suffice . . . "

The disadvantage of the method of daily ad-
ministration of quinine is the large amount of the
drug taken (35 grains a week, almost four ounces a
year). Very few people according to St. George

(23)

Gray can stand such large quanitiies of quinine

without showing evidence of poisonous effects, but
Dr uorl(gl} seys "I am of opinion that small doses
(daily) are to be preferred (to large doses at in-
tervals) not only because 2ll symptoms of intoler-
ance are completely avoided, but also as the daily
administration introduces a quantity of quinine into
the organism in which it circulates similarly as

if a large quantity had been given in one dose as
Mariani expresses it. This is due to the law
regulating the elimination of the quinine salts '
according to the treatise by Kerner, Personne and

others; of & certain quantity of quinine introduced|

No.2.

(gz)malarial Fever, its Cause, Prevention and Treat-
ment by Ronald Ross, 1902, p.39. :

(93)Hotes on the method of taking quinine in the
prophylaxis of Malaria by St. George Gray,M.B. B.Ch.
Sierra Leone, British Medical Journal 1905 Vol.II,nl39
(94)Prophy’ax1s of Malaria by Dr Antonio Yori, Journal
of Tropical Medicine, .July 15, 1904, page 215.

|
|
|
(91) Archiv fur Schiffs und Tropen Hygilene, VolX, i
|
i
|
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in the body, only part, between 10 and 307 will
be excreted within 24 hours whilst the excretion
of the balance takes place falrly slowly during
the following days", It is hard to follow this
argument without seeéeing that the person who is
under daily quinine administration must be poisoned
in a very short time if he perseveres. Supposing
him to take his three grains daily (hardly a suf-
ficient dose as I pointed out before) according '
tothis law of elimination, at the end of a month,
he will have such a tremendous quantity of quinine |
in his blood that we would, to say the least,
expect him to go a whole month discharging this
large quant ity of accumulated material without
running any risk of infection. This, however,
does not seem to be the case, for, as already
stated, these persons who do take three grains of
quinine daily acquire malaria sometimes, and those
persons who take five grains every second day alsc
seem to take the disease occasicnally.(95) In this
question of quinine elimination we must, I think,
conclude from clinical experience, that a larger
guant ity of guinine must pass by the bowel un- !
changed, than it is thought.

The amount of guinine eliminated in the first

twenty four hours is never, I hold, a steady per-

{ .
‘95)British Medical Journal 1905 Vol.II, p.1l289,
Motes on the Method.of taking Quinine in the
prophylaxis of lMalaria by Dr St. George Gray.



78.
centage of the quinine in the crganism but is a
large percentage when large doses are.taken and
vice versa. The fact that psople who take three
grains daily or five grains every second day are
still liable to take the disease after say =z month
of such treatment clearly proves, I think, that
the amount of quinine which would kill the para-
sites in the blood (8 - 15 grains according to
clinical evidence) is not present in the circulation
at any given time.

The followers of Koch whose plan of prophy-
laxis consists in taking large doses at intervals
claim that their method is more scientific. It-
is based on the fact that quinine acts more rapid-
ly on the parasite at the moment of spore forma-
tion(gs)i.e. when the "spores" are free in the |
ligquor sanguinis thaen at any other stage of its !
life.cycle. Now this occurs generally every 48
hours. Further, that fever:occurs:eight or ten
days after the introduction of the parasites into
the system if quinine be not taken. Suprose a
man to have taken his 10 grains of guinine on lon-
day, by the Wednesday most of that quinine is
eliminated, he is on that day infected with malaria
and the parasites in the blood are not killed by
the small quantity of quinine then present in the

systen. Next Monday he takes another dose of .

quinine (10 grains) and all the parasites are . i

Qﬂ
("D?Dr St .

George Gray, British Medical Journal,

-~
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destroyed in whatever stage of their cycle they may
happen to be. Dr Gray from the above facts con-
cludeg that "if a full dose of quinine (10 or 15
grains) be teken on two successive days with an
interval of 8 or 9 days before the next two con-
secutive doses are taken, the parasites will al-
ways be destroyed before they can cause fever."
Many advantages are claimed for this method.
Firstly, the quantity of quinine is in the long
run much smaller. Roughly 1% oz. a year which
contrasts markedly with the 4 oz. a year the result

of 5 grain-daily doses. Secondly, there is a

peried of 8 to ¢ days during which no drug is taken.|

This is a boon to persons easily affected by the
drug who would not stand quinine were they to take
it daily. Tnirdly, the expense is reduced by
avout two thirds. Fourthly, being based on
scientific principles, this plan 1is more likely to
meet with public approval than any other. For
some persons this method has a distinct drawback.
Thile a man may remexber to take his quinine every
day, he may forget to take it regularly once or on
two consecutive days exactly every 8 or ¢ days.

Dr Gray mekes the following suggestion of the pre-
cedure he has himself adopted. "On ny Calendar

I mark certain days, namely, the lst and 2nd, the
1lth and 12th, and the 21st and 22nd of each month.

WVhen I see the date marked in this way I know that
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1t is my day for taking quinine, and after taking it

- . L] 3 3 3 I
I make an addit icnal mark to indicate that this

has heen done. This additional mark is necessary
as a reminder for those who have short memories,
because they sometimes forget whether they have
taken their quinine or not. The method of pro-
phylaxis by quinine does not apply to private in-
dividuals only. Large communities of people of
211l classes may be protected by this means. Italy
has given the lead in this method cf prophylaxis

as applied to towns and villages. Professor Pro-
tempski(QT)of Rome, Chief Iedical Officer of the
Italian Red Cross Society gives us a brilliant re- ]
cord of the results he obtained by quinine pro-
phylexis in the Roman Caumpagna. He shows us that
in 1900 no medicinal prophylaxis was used and the
proportion of cases among the population was 317%Z.
In 1901 when quinine was given prophylactically

the proportion fell to 26%. In 1902 it was 20%.
In 1$03, 11% and in 1905 it came down to 5.17%.

This is a remarkable result in a country like Italy |
and when dealing with such large masses of populatﬁﬁ%
The persons supplied with quinine at the various
dispensaries and from whom statistics were made up ‘

amounted to about 14,000, We must congratulate ‘

the Italian Government and Professor Protempski on

[
(97)8ritish Medical Journal, p.753, (1906). Malaria
in the Roman Campagnea., i
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the immense success their efforts have been crowned
with. The Italian peasants with few exceptions
(vhich easily account for 5.17 of the population
st111,4in 1905, afflicted with the disease) are
realizing the benefits to be derived from following
medical advice. Not only does the Italian Govern-
ment at present supply quinine free to all the |
residents in malaricus districts, but in 1903 they
issued ordinances to the effect that all employers |
of labour in malaricus regions more than 2 Kilometwg
distant from the residence of a doctor, or in a
district where there is no phermascy must, under ‘
penalty, always keep by them a quantity of quinine
sulphate or hydrochlorate sufficient for the needs .
of all his employéé if attacked by malarial fever. |
With such good legislaticn and so much help gener-
ally from 'the State, it is not surprising that the
Roman Campagna has flourished so much within recent
years. In India also, the Government, by selling
quinine at cost price, have come to the rescue of |
those afflicted with malaria or who are in danger
of acquiring the disease. The drug can be ob-
tained at any post-office throughout the countnyggsh
Another scheme of protection by quinine was tried
in Ttaly in the town of Nema!®®) A1l the!immabitants

|
were treated on the assumption that they had malarial

(gs)The Maintenance of Health in the Tropics by
Professor Simpson, p.75.

(°®)rivista Medica 1903. Comm. 15, Ta profilassi
dells Malarie.
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Fach sdult received 6 pills every morning of which
he took 2 at 5 o'clock, 2 at 8 o'clock, 2 at 11
o'clock. Pregnant women took their pills regularly
at longer intervals and did not seem to receive so
much benefit.as others. Chiléren were also given
pills, the number of which varied in proportion to
their age. Rach pill contained Bichlorate of
quinine 0.) gramme;- Citrate.cf Iron 0.03 gramme;
Arsenious Acid 0.001 firamme, and bitter extract
0.15 gramme. This tFeatment was prescribed for
15 days in every case. At the end of that time
the cure was considered complete and the prophylactic
treatment was begun which consisted in the adminis-
traticn of 2 pills a day to adults. Spesking
roughly the results of the initial treatment were
very good and the prophylactic course was extremely
useful but not completely successful because it was
not universally taken. Scepticdal perscns will be
found in every multitude. If antivacciQaticnists
exist in Creat Britain it is not surprising that '
some people will refuse to take quinine in Italy.
These pecple can quote cases where quinine failed.
These cases unfortunately exist in the large amount
of literature which exists concerning malaria, f
Among recent publications we find a paper by Fritz |
I. A. Beringer M.R.G.S.(IOO)of the colonial service.|
He tells us he was in Hong Kong doing duty with

(100)nong Annual Meeting of the British Medical
Association at Oxford. See British Medical Journal.
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troops 1900-1902. Quinine sulphate 5 grains in
solution, was given to Furopean troops every morn-
ing at quinine parades, beginning in 1900, at the
time-when the melarial seascn usually commenced;
later 10 grains per day on three consecutive days
per week were given. During that year a greater
percentage of cases than during previcus years was
noted. The general opinion was that the cases
of fever were perhaps a little less severe. The
results undoubtedly showed that in this case
quinine had no effect on the actuel number of cases
and that the systematic taking of quinine did not
act as a prophylactic. There is no explanation
offered to account for such cases and this fact
alone strengthens the case for the anti-quinine
people. ilany people moreover, labour under the
impression that the systematic taking of quinine
is the cauvse of certain ailments such as loss of
memory, neuritis, dyspepsia, black-water fever.
This idea is said to be to a certain extent fostered
by some medical men in Fngland occasionally attfibuﬁ-
ing a West African ill health to the taking of too |
much quinine. We cannot deny, however, that some
persons cannot take quinine or its preparations

without suffering severe gastric and nervous sym-

toms. These people are not now very numerous,
thanks to such preparations, as euquinine, which

affect the nervous system only very slightly, and
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thanks alsc to :the plan suggested by Dr Granju£?01)
This eminent physician suggests that to obviate
the gastric derangements caused by quinine, es-
pecially when_ité prolonged use is necessary as
in prophylactic medication, it would be well to
convey a soluble salt of the drug such as the
hydrochlorate directly into the intestines.

This can be done bf encasing the salt with gluten,
which is not attacked by the acid gastric juice
but is dissolved in the alkaline intestinal
secretions. Moreover, these glutenised globules |
of hydrochlorate of quinine, not being influenced |
by heat or damp, are extremely well suited for
tropicel climates. The other synthetic prepara-
tions of quinine are Salochinin, Neochinin and
Aristochinin.  According to Muehleng%oz)salochinim
is a very poor substitute for quinine; although
tasetless it is not well absorbed. In some cases
where it was tried for effecting a cure, parasites
were still found in the blood after large doses.
The dose of this drug for curative purposes is
given as 15 to 20 graing%OS) Neochinin is in every
respect similar to the precedent preparation.
Aristochinin is also tasteless. In ordinary 10
(101}qurna1 of Tropical Medicine, February 15th,
1905, rage 63.

(102)1ruenlens; (Demt. lied. Woche) August 27th, 03,
(103) pppendix to Squire's pocket companion, pub-

lished by Messrs Squire & Son, 430 Oxford Street,
Londofi. |
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grain doses the effect on the parasites is nil, ‘

[d3}

If taken in much larger doses or for a prolonged

period 1t kills the parasite but at the same time

of quinine. All these preparations have further ‘

cavses all the uncomfortable symptoms of large doses

the disadvantages of being of unstable composition, |
difficult to obtain and very expensive. For those ‘

who are not able to take quinine in its various pre- |
parations because of some idiosyncrasy, for pregnant!
| women and infants who cannot take any large dose of |
the drug, many so called substitutes have been re- ‘
commended. Meny of them have been proved to be ‘
futile, but some have done good. Nursing women
should be protected by quinine if exposed to in-

fection. The ¢hild must then be hand fed as

quinine is said to be excreted by the milk, and

might cause some distrubances in the child. Infants

| under one year of age should not get any drugs(los)
| but they should be otherwise protected, as it 1s

easy to do so in their case. Methvlene Blue is

after quinine the best knowvn anti-malarial. It is
an aniline crystalline derivative giving an intensely
blve solution in water. Chem%cally it is the

hydrochloride of Tetramethylthionine. According to

(104) (105)

Muehlens and lloore wnen used as a curative

agent the drug made the fever disappear and removed

(104)pent . ied. Woche, August 27th, 03.

{ -
!\log)Journal of the American lfedical Association,
(July 2nd 04.

‘(los)ﬁ\r'chiv. f;}:'l" Qa2 117173 TMrarnarn hre S oo r-a srvT |
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the parasites from the blood. Methylene Blue has

certainly no advantages over guinine, except perhaps
that pregnant women take it better. It is certain!
that no person who can tolerats quinine in any of
its various forms should take up Methylene Blue.

The action of this drug is very slow comparsd with

quinine and the effects of the drug, although dif-

ferent from those of gquinine, are generally speaking

much more unpleasant. The foeces and the urine

are coloured a deep blue, symptoms of cystilis |

may be set up with extreme discomfort on micturition.
' |
NWausea and headache may become extremely distressing

|
Methylene Blue has been used much more for curative
than prophylactic purposes and it is more suilted
according to Moore for cases of hoematuric and

hoemoglobinuric fever on account of its diuretic

action; also in cases of neuralgia and neuritis of

malarial origin. When the drug is administered, ‘

the pure crystals should be given, and according
te the same authority it should be combined with |

powdered nutmeg. Methylene Blue has not bzen much
élOSa

—

in vogue in our colonies but according to Manso
1t enjoys a certain reputation in America and Germany,
b word 07 lugra s wa Mins tnerapeutic. velus of
Methylene Blue was recently investigated by De
Blasi in 100 cases of malarial infection and this
(106a)Sir Patrick Manson's Tropical Diseases 1902,
page 166.

(107)pr Mori. Prophylaxis of Malaria, Journal of

Trnnical4M£digjnnglulxglﬁiﬂ¢4lSQJ444444A444444444444¥,,444_WWW
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is the verdict which he pronounces.- It is my con-

viction that in many cases Methyvlene Blue cures

malarial fever and also prevents relapses, but I
am far from desiring to affirm this in an absolute
manner. De Blasi also points out that Methylene
Blue is not a tonic and is therefore, inferior to

quinine, also in that respect.” A very much simi-

lar compound, namely, Methylene Azure is said by

Muenlens  to have no effect whatever on the malarial
|

parasite.
Thioccol. This drug is recommended by many authori-
t ies. Strachantloa}says "Thiocol has been advocated

and I am inclined to think with some reason, but

the number of cases in which T have uvsed it apparent-

ly . with good effects is at present too small for me
to have on it any useful opinion. I however,
think it would be well if the drug were widely
tested with a view to settling the question, It
has the advantage of being easily taken and of not
disturbing the well belng of the taker", It can
be given even in doses of 10 to 30 grains thrice .
daily as a powder. It is soluble in water and
when given in solution it should be mixed with '
syrup of oranges. These two drugs (Methylene Blue
and Thiocol) are the only two, apart from quinine
and its synthetic compounds, from which anything

like good and trustworthy results have been obrained.

(108)p2nd Annual Heeting of the British Medical i
Association at Oxford. Paper by Henry Strachan,
C.M.G., P.M.0., of Tagos. B.M.J. September 17th,1904,
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Lately Dr George Tauret‘log)has isolated two gluco-|
sides from the fresh root of Gentilan, termed
Gentiopicrine and Gent iomarine. Singly or in com-
bination these drugs, the discoverer maintains, are
useful in warding off attacks of malaria. Arsenici
has for a long time been considered second to !
quinine as a specific for malaria. It was thought}
very much of not only for its curative but also !
for its prophylactic powers. It is szid to have
given excellent results in the hands of T. Crudeli
and Ricchi(lIO)iﬂ Italf; Downie in India, and
Leslie in Africa. Ricchi's experiments at
Bovino(lll)in 1883 seemed to prove conclusively
that this drug was a specific against malaria when
administered in the form of arsenious acid. The
drug has a tendency tb_prqduce gastrb—intestinal
irritation in hot climatés.. Recently, however,

a2 good meny observers havé again tried arsenic,
and with the exception of one or two, they came

to the conclusion that arsenic alone is useless in
the treatment of malaria or its prophylaxis, as it
has no action on the.parasite of the disease.
Uﬂdoubtedly both arsenious acid and the cacodilate

form of the metal when added to quinine,form an ad-

mirably tonic mixture (Celli). There is no doubt

(109)3u11etin général de ThérapeutiquegNov.ES,1905.
(110) Aondrew Duncan i£.D. Paper read at the 72nd meet-
ing of the B.M. Association at Oxford, also paper by
gntonio Yori on Prophylaxis of Malaria, Journal of |
Tropical.gedicdna;.July, 15, 04, p.215. ~.

{(111)tancet, December, ‘10th, 1892, p.206.
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|
that the tonic effects of arsenic in non-malarial
fevers must have misled many observers in the days ‘
when the microscope wae not in such daily use as

it is now. Manson says "the place of arsenic is |
not. as a substitute for quinine but as a blood
restorer after fever." |

Other Remedies. A strong infusionnof the "hairs

that grow between the grain and the outer leaves of

124)

the mealie cob"( is saild to have cured many

cases of malaria. This is probably a native re-
medy which may do good in cases of some fevers of
non-malarial origin. Anarcotine seems to have

been extensively used in India by Sir Wm. Roberts,

‘112}_oand :

but the results are doubtful. Dr Duncan
that next to:quinine, powdered pine bark was most
successful as a prophylactic for malaria; this,
however, has not been confirmed. Sulphur and hy-
posulphite of soda recommended by Dr Schmidt were
tried by the same experimenter in the Mauritius
Epidemic of 1886-67, but found to be of no use.
Phenocol hydrochloride has according to Manson, been
used with advantage in Italy, and is said to have
succeeded in some instances in which quinine had
failed. Tannic Acid also is said to have cured

cases of malaria, Recently salicylate of soda,

salicylic acid and salicin have been tried in West

(112)? aper read before the 72nd Annual Meeting of

the British ledical Association at Oxford, September
1904, see B.M.J. l

(124 )Wanson 8 Troplcal Eedlclne under "Prophylaxis |
AP Malgvrdig © S 7. ]
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Africa. They are said to have given some good
results, but the effects of continued doses of
these preparations closely resemble the effects of
large doses of quinine. Their action is in no
case comparable with that of quinine. Some of
the other drugs which have been said at different
times to be beneficilal are the following:- Kola,
Simaba, Gentian, Fucalyptus, Parthemum, Oilanthus,
Chiretta, Iodine, Bromine, Enelgen, Carbclic Acid,
Formalin, and Formaldehyde, Permanganate of Potash,
Oxalate of Iron, Mercury. How far any of these
drugs has any action on the malarial parasite it
is difficult to-say. Many of them can be easily
discarded as belng useless; others need more in-
vestigation. Beside the drugs which have been
enumerated, every country in Africa, to mention
only one continent, boasts of a pharmacopoea of
its own, each drug of which has powers either
pharmacological or belonging to the domain of
supernatural magic. With the latter we are not
at present concerned, but in the former group of
drugs many there are which seem to have acquired,
and justly so in many cases, a very high reputation
in the therapeutics of tropical dissases. Walking
through any Egyptian bazaar one will often come
upon the native druggist or "Attar" seated cross-

legged on his high platform and surrounded by a
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perfect museum of drugs. Most of his merchandise

A "

ok
}_l-

is exhibited in large par
precious drugs are hidden away in remote recesses
of his sanctum, & wrapped up in pieces of rag or
paper. Not one of these varicus substances is
label led, There, at the Attar's you may get
medical advice" and & "certain cure" for any
trouble under the sun, for half a small pilastre or
about a halfpenny. According to Sandwith{lls)in
the Fbers napyrus which is the oldest book on
medicine existing, with the exception of the Kah{in

papyrus, as many as 60 vegetable drugs are men-

t loned., "The Materia Medica of ancient Egypt®
says Sandwith, "includes the following drugs still

of daily use, sulphate of copper,nitrate of potash,
castor oil, opium, gentlan, mustard, aloes, linseed
squills, colchicum, hyoscyamus, magnesia, lime,
soda, iron, and others. Castor oil has been

grown in Egypt for about 4,000 years, and always
emploved as a favourite purgative, hair restorer
for women and a sedative liniment for some skin
diseases." We see therefore that Egypt has been

a poineer in the art of healing and we are not

tioned boxes, other mors

g |

surprised, therefore, that apart from the well know4

cinchona they should have drugs many of which have

been lately said to be beneficial in malaria.

(113) 16 1edical Diseases of Faypt by F. M. Sand-
with, M.D. etc., Vol.I, page 3, (1905.)
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Balfour(lli)mho has made a Speciél study of native
drugs in Fgypt and the Souvdan, mentione among these

substance called "Arad" which is the local name
for the pods of Albizzia Amara. This drug has
been found lately to be a good emetic, and an
astringent a2lso beneficial inlgough and ﬂa]ari&f
Another drug of great reﬁoﬁnf especially in higher |
Egypt and Soudan, but of wﬂich unfortunately very ‘
little 1is known is calledlﬁﬁbce-hkoe". This is ‘
said by the natives itc be a marvellous remedy for |
malaria.  Another drug of great fame, originally
found in the Soudan only, but which has found its
way even to lower Bgypt is "Kassa'". It is reputed
to be extremely vseful in black-water fever.
Balfour, who has apparently studied this plant,
asks whetrer this mey not pessibly be Cossia Bear-
cana of recent fame. Cinchona bark may be said +o

stand in the fore-ground of the native unwritten

pharmace@peea as an antipyretic, but the unpleasant
taste of its preparations is a great drawback to its
universal adoption by the FEgyptian, who is particul-
arly sensitive in this respect. Drugs for the
treatment of diseases other than malaria are too |

numerous to mention and are of no interest from

otes on the Tropical Diseases common in the
Anglo-Egyptian Soudan etc. by Andrew Balfour, M.D.
uhxef Medical Officer, Welcome's Research ﬁaﬁﬁrator—
ie Thertoum .

the point of view of malarizl prophylaxis.  As

regards the Furopeans in Egypt it may be said ‘

l‘l]_::)n ‘
|
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generally that quinine is with them the drug
largely resorted %o. In malarious districts it
is largely taken both as a preventive and curative
agent . Its tonic effect is also highly appreciated
by the general European populaticna. iMlary prepara-
tions containing quinine are.taken daily as an i
“apéritif" by thousands of Buropeans, butl it-cannot:
be said that the custom has yet, in Egypt at any i
rate, made itself .evident in the homes of the Eritis@.
I have no doubt that the cinchona mixture (usually
composed of the bark steeped in Madelira port or :
sherry) taken before meals would replace with great!
advantage to the consumer the whisky and soda of
the British. It remains for me to discuss two '

more questions in connection with general prophy-

laxis of malaria, i.e. the question of separaticn

of Buropean from native dwellings, and educaticn

in matters concerning malaria.

F. Segregation.

Undoubtedly in those countries where malaria is
abundant, segregation of the natives must prove
mest beneficial to the Puropean settlers. It has |
already been pointed out what a large majority of
native children suffer from malaria. These inno-
cent carriers of the parasites must be a continued
source of the disease, and, therefore, the further

they are kept away from the new-comer into any
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malarial region, the less, taking into account the
limited power of mosquito migration, is the risk
of our new-comer becoming infected. The Utopian
condition and the one that should be aimed at in
any new town in the tropics, is to establish the
native quarters % to 1 mile from the Buropean
houses and to have such native quarters on the lee
(

dur

wl

Fte
r

side of the towm

(4}

ng prev

A

2iling winds), that
is sheltered by and not sheltering the Furopean
quarters. While this 1s an ideal plan its ap-
plication is extremely limited in practice.
Even in the towns that enjoy a certain amount of
segregation, there is bound to be a good deal of
intermingling. As a town increases in importence
and population the space separating FEuropeans from
natives almost necessarily becomes smaller and
smaller until it is abolished altogether. here
is a natural tendency for FBuropeans and natives to |
inhabit different parts of the town, yet in most

|
localities native dwellings are very close to, if
not adjacent to, European houses. It is remark- ‘
able how, in countries that are only slightly \
malarious, the number of mesquitoes and consequently
of cases of malarie in any one place is in diresct

|
nroportion to the vicinity of that place to the ‘
native habitations. This is most beautifully i

|

brought out in the town of Alexandria in Egypt.
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The centre of that city is :ttotally, one may say,
composed of Buropesn houses, and enjoys perfect
immunity frow mosquitoes. As we procesd to the
borders of tile city in every direction but one
{south-east) we approsch native dwellings and we
enter at once into & zone wWiers mosqu
be found and where the mosquito net is always .em-
ployed. This is natural wiien one thinks of the
sanitary measures taken by the two classes of the |
population :respectively. Apart from humanitarian
and political reasons, segregalion alone, as a
method of prophylaxis, is to be avoided because it
does not tend to diminish the amount of malarial |

oison in the locality. Even if segregation

-

neay

€

by

1al or total be present, the same measures must
be adopted in the Buropean and native guarters
and particular attention should be paid to the

welfare of the native population; otherwise segre- |
gation alone would be as Ross(llo)says, "a selfish

gscheme vwhich leaves the natives 1o thelr fate |

¥. Xducation of the people in malarious districtis |

in matters concerning the diseasc

Avart from municipal sanitary measures in the

; : ; £ @ % |
distribution of quinine, this is perhaps the most

.

1 . - . .
(115) Report on Malaria at Iswmailia and Suez by
Ronald Ross., Liverpool University Press, 1903,
page 15.

H
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satisfactory way cof dealing with the disease among
natives. Lectures should be given and pamphlets
giving full details about how the disease is
acguired and its prevention, should be distributed
to those who can read. Specific and general
hygiene should be incorporated in the curriculum
of all schools in the tropics. Vet ive teachers
and sanitary officials should be required to have
special education in hygiene, and it should be at-
tended to that they themselves have special faith
in modern hygienic methods., This was long ago

pointed out by Manson§116) The foregoing recommenda-
I

tions have, according to Strachan£117)found appli-
cation on the West Coast of Africa at Lagos, and
he has reason to believe that such special education
is having its desired effect. This method by |
education has been largely carried out in Italy, |
and, as might be expected in a European country,
with very satisfying results. School teacberélla);
were given pamphlets on the subject, as most bf I
them were themselves ignorant about malaria and

now every school boy and school girl in the Roman
Campagna has a very fair notion of the cause and

prevention of malaria, The railway officials

|

(116)1— y 4 " 2 PRI (I e A 4 i
lieeting of Colonial Institute, November 11lth |

|

1908. Journal of Tropical iMedicine, Nov.1l8, 1903,
page 357.
0 & . S

72nd Annual Meeting of the B.M.A. at 0Oxford.
See B.M.J., Septemwber 17th, 1904.

(118)3 J1.J., February, 25th 1905, Page 420. |
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zlso received special educaticn cn the subject.
In Egypt under the present system of edvcation the

majority of the natives are absolutely ignorant of

al

even the elements of person,hygiene.

In the larger government schools the subject,
I believe, has been recently introduced, but only
an infinitesimal proportion of natives attend
these schools. In the Buropean schools, of all
grades and naticnalities, I am sorry to say, the
subject 1is absolutely neglected, perhaps on the
hypothiesis that hyglene should be taught at home.
I holda that hygiene should be part of a school's
curriculum. Children of twelve to fifteen rajoice
in anything that smacks of medicine and, as shown
in several schools in thdis country, they take to
it with avidity and become healthier men and women
in consequence. Te any one who has lived in
Egypt for some time, and who compares the mode of
living in that country with what takes place in
most Furopean countries, it will seem remarkatble
how small the death rate among Furopeans is, One

woula expect much higher figures, considering the

unganitary habits of a2 class that should know better

The average Buropean going to Fgypl, be ne Britiskh
French, German or of any other naticnality, mekes,
as a rule, no difference whatever in his modus

vivendi when he sets foot on Pharash's TLand.
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Bach nation carries to Bgypt her characteristic

customs,some of which to put it mildly, are highly

unsuited for a subtropical climate such as that

country has. We do not wonder,therefore, that

precavtions against malaria are very seldom thought

=GR

of unt i1 mosquitoes make themselves objecticnable
by their great number and their continual buzzing
ant stinging at night. Even now, that the bril-
liant results obtained in Ismailia are well known
to the general Buropean public in Bgypt, very few,
if any, would show so much scientific enthusiasn
&5 to sprinkle a little paraffin over any pool of
water near their house in order to reduce the
number of winged insects which may be Literally
swarming indoors at night. They would rather
change house than fall victims to any "“new fanged
scientific idea. It is a fact worthy of notice

L.

thaet of the few Europeans who show some interest

in hygiene, the British form the majority. Often i

their want of knowledge in tropical hygiene is

apparent, but it may be said generally, that with

the exception of one or two inextricable home habit

the British can adapt themselves better than any
other nation, to the conditions under which they
live, TLet us hope that very soon the Bgyptian
Government will awake from this state of lethargy

into vigorous activity. Not only should they

|
|
!
8,
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take up this subject of educaticn as the first
step towedrds improving the wresent insanitary con-
dition of the people, but other matters of great
importance to the Public Health such as water sup-
ply, drainage, sewage works, etc. should cease to
be a monetary speculation by private companies or
individuals, and should rest wholly in the hands
of a resronsible municipality or directly in the
hands of the Government. The question of public
dispensaries in Egypt is-also a matter that,
should be taken up at once by the Sanitary Authorit%.
In Alexandris and the immediate neighbourhood wherei
malaria is still prevalent and is perhaps on the
increase, there is no reason why dispensaries
should not be instituted providing free medical
advice and drugs, on the Italian system, The i
average native in Egypt may be made to submit to i
treatment in his own home but resents strongly goin%
to a Hospital. he few free dispensaries that |
exist in most towns in BEgypt are connected with
missionary societies and to them the poorer
Furopears flock in such great numbers that the un- |
fortunate natives are often totally disregarded. !
T.ike every other eastern country, Egypt suffers
from the presence of a large number of quacks who

work great havoc on the poor natives. I have no

doubt that with improved sanitary legislation and
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very moderate expense not only could malaria be
entirely stamped out of Egypt, but many other
diseases depending on the highly vnsanitary con-

ditions of certain localities, could be reduced.

Before concluding it remains for me to say
a few words in connecticn with three special sub-
Jectn,
(a) The antimalarial measures to be adopted by :
travellers in malarious regions. |
(b) The prophylactic measures as they affect
troops in time of peéce and active service.
(¢) The consideration of the relation of ships
to malaria and the precautions to be taken on
ship-board to protect passengers calling at in-

fected ports.

(a) By travellers under this heading I mean all
those who, for some reason or another, are journey-
ing "up country". The necessity of choosing a
proper site for camping need not be dwelt on; this|
should be at least half a mile from anyv native
villags.l The difficulties met with consist in
the means of protection from mosquito bites mainly
during the hours between sunset and sunrise. In |
|

marshy districts, where mosquitoes are very abundant

it is not uncommon, I believe, for them to make
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their attack in day time. It may be necessary,
therefore, to protect oneself during the day by
means of a veil, fixed on as already descriked in
& previous chapter. Gloves and Gailters or puttees
should be worn, White clothes are less atiractive
to mosquitoes than dark clothes. No travelling
should be undertaken after sunset. Strachan re-
commends the use of a large umﬁrella with bamboo
frame, over which hangs a weighted mosquito net.
The umbrella is large enough to admit a table and
a chair under it. Protected in this way reading,
writing or microscope work may be carried out for
a considerable number of the cool hours of the
day when one could not remain out'in‘tﬁe open
without running grave risks. The other apparatus
which is of very great importance is the pdrtable
bed mosquito net, which, .as already stated, should
not hang too close to the mattress. 'Ali this ap-
paratus and a good deal more is supplied by ‘several
firms in London. The articles are pufposely made
light so as to be easily carried. A spare supply
of netting should be carried for effecting repairs,
The traveller in malarious districts would: do '

well to take quinine in the way he has most faith

in'
(b) The necessity to protect troops, especially

when on the move, is becoming daily more and more
(119),
in

-

apparent. Dr Duncan a paper read before

(119)pritish Medical Journal, Sept. 17, 04. .
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the British Medical Assoc ion at Oxford mentioned
the Tact that during the Ashanti expediticn of 18986,
one half of the troops employed were placea “hors
de combat! by African remittent fever. Hie points
out alse that during the Spanish American war out
of 13657 men in hospital at Cuba, 2.014 were cases

of malaria, whilst in our Burme, Chlna, Abyssinia,

Soogghal, Duffle, Malay and Afghan wars, aumong others,

malarisl fever sither headed the list of zdmissions

cr tock the second place. Thus we see that the

question of protecting our soldiers from attacks of

malaria is of very great importance because although|

a very small number of the attacked are actually
killed by the disease
for active service and have to be invelided home or

Lre

'.

eated in hospital for a lengthy period; provably
so long that they do not recover in time to Jjoin
in the expedition. From & practical point of view

these men become useless, and not only so but they

hul

re at the same time extremely expensive to the
State, which has to supply them with everything
throvgh their illness and a tedious convalescence.
One attack of malaria makes the subject liable to
relapses and to blackwater fever on returning to a
malarious climate, and this also the State must take
into consideraticn. Thie Royal Army Medical Corps
have of late instituted classes which are laregly

attended by cfficers and men of all regiments, where

, the majority become incapable
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ol

questions of general sanitation are dealt with
minutely. A short time ago I had the pleasure of |

™ Tr T >
el

attending one of these meetings in the Q.R.V.R.({

ed

Drill Hall Class Room, Forrest Hill Fdinburgh.

]

=

by

ha

The subject of malaria was being treate fajor
McNaught, R.A.M.C, The lime light illustrations
were highly appreciated by the audience. I have
no doubt the army authorities are beginning to look |

at matters from the right point of view. ,Organisa-|

tion may do mmch, but it is of greater importance !

that every individual of a community be it civil or
military, should thoroughly understand the reason
for such orgenisation. One danger in the new sys-
tem is the tendency to make the lecture too scienti-
fic aﬂd thereby boring,rather than interesting,

the non-med ical hearers vho m&y not have been
trained to concentrate thair attenticn for any
length of time on matters of such great public im-

relat ing any experiments which bear on the subject

|

|
portance. The lecturer is too apt to drift into
under consideration, which experiments, although |
they may be of great scientific valpe, are to say |
the least, extremely immaterial to the lay mind.
Fvery lecturer of this kind should keep in mind,
that he is to make himself and his lecture interest-
ing to an audience which can only assimilate a

limited amount of knowledge at one sitting, and that

the members of this audience are very prone to turn |
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the whole thing into ridicule or to fall into a
state of comfortable lethargy of body and mind.
I hold that these lectures, especially as far as
regiments on foreign service are concerned, should
be held in a Hospital, where the caﬁse of the
disease and the result may be shown side by side,
thereby impressing the lay mind more deeply and
relieving that feeling of scepticism apt to prevail
from the mere reading of books or the badly assimi-
lated lecture of 2 too scientific corator.

The protection of soldiers on the march from
the attacks of mosquitoes can only be carried out
to a very limited extent. Mosquito nets are ou
of the question. Fires may sometimes be kindled
near the bivouacking places; the smoke thereby
produced drives the mosquitoes away. The sleepers'l
faces, hands and feet should be covered, and men on
sentry duty should be made to wesar a veil, thick
gloves and leggings during their watch &t night.
The camping ground should of course be dry; when
the stay on any one site is to be prolonged not only|
is it necessary to have the surface of the ground :
dry, but the level of the ground water should be |
ascertained{lzo)for if this be high, the first rain i
will ccnvert that site into a veritable swamp where

(120) - ; ;
Dr Davidson's Hygiene and Diseases of Warm
Climates, 1883, p.204.
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mosquitoes will breed galore., RBeyond these limited

!
1

and unsatisfactory means we must fall back on

quinine. Quinine should be given in either of the |
two methods described under quinine prophylaxis.

The cases in which quinine has failed to procure

e ——————————————— e I —

lmmunity are so rare that they have probably crept

into the history of melaria through some error in

the administration 6f the drug or in the diagnosis

of the condition for which the drug was given.

We nmust also remember that the choice of men 1s of
great lmportance. Naetive troups are the least af-
fected. Young recruité are usually an early prey
to the disease and persons who have suffered previous
attacks, as already pointed out, &are prone to re-

lapses. The question of food and clothing comes

under general military hyglene, but it may be well

to mention here thaet tea and coffee are said to be
' I ] = 3 - e Lo T 2 - - __xglz}l)‘:
beneficial 1n combating malaria, and Andrew Dunca
recommenas that these beverages should be supplied
freely to the men. Koch advises us to boil all
the drinking water. In the Niger campaign the
only white officer wno remained free from malaris
poiled his drinking water. Sir Henry Stanley ac-

cording to Dr Duncan was of the same opinion as Koch.

Fruit seems to do good probably because of the
aclid it contains. According to J. J. Kinyoun,

Anopheles brought up on fruit colild not be made to

121 _
( )British tfedical Journal, September 17, 04,
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convey malaria, "Tris", he says, "may account for

the absence of meleria in districts where mosguitoes |

sre abundant." Tcbacce seems to act favourably

and its Ese{ according to Sanderson, should be al- |
lowed freely. As to what is the best time for |
marclhing there seems to be some difference of opinion.

The early morning naturally suggests itselfl i

]

a
warm country, as being the coolest part of the day,
According to Duncan Morache, Sanderson, as well as
the late Professor Parker, say that marching should
be undertaken in the afternnon, but Duncan points

out that he has never seen any ill effects arising

from marching in the early hours of the morning.

| 0n & very hot afterncon the praciice should prove

' more fatiguing and Duncan tells us that then cases of

sunstroke are liable to occur.

-

(¢) Prophylactic means to be taken on Ship-board.

If there be a confirmed case of malaria. on

board,the patient should be isolated and protected

y-a mosquito net. A hunt should be orgenised at
once and all the mosquitces and larvae found on the
ship destroyed, When at sea for some days, and ;
mosquitoes increase in numbers, it is a sign that
there are breeding places on board. These should
be looked for and destroyed. It is by means of
mosquitoes carried on ships that diseases such as

malaria and Filariasis may spread long distances,
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anﬁ reinfect a place wanich may newly have bsen ‘
rendersd free of the insects and the disease. '
These facts were brought out a few years ago Dby
Dr Andrew Balfour of Khartoum who studied the
question on the Wile boatis. He found that mos-
quitoes bred in every part of the ship where water
was to be found, even down in the erngine room, ‘
Water closet tanks are particularly patronized by

211 mosguitoes for breeding purpuses. Ships

calling at infected ports should be properly guarded

against infection. Pasgsengers, who intend to

return to the ship, should not be allowed to land,
especially at night. This can usually be arranged |
if the reason is given. Pagsengers embarking at |
infactoed norts should be given cabins free of mos-
quitoes, and such passengers should be supplied witﬁ

mosquito nets. During the stay of a vessel at an

infected port, all water tanks on board should be
carefully protected against the entrance of in-

sects, and to both crew and passengers, quinine

should be administered. Mosquito nets to protect
passengers and crew have been adopted by many |
shipping companies, notably the Booth Line, whose ‘
(13:3)8O |

ships to Iquitos, Para and Manao, This has

resulted in a wonderful decrease amounting almost

o

fever. Thus we see that no matter how 1imited the

|
L -~ LI T ‘ o - - o _— -
to abolition, of the cases of malaria and yellow
|
29 T s
(1““)Br1tlsJ Medical Jowurnal, p.383, Februvary 13, 04
1
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number of mosquitoes is in a locality, we must not
disregard importation. This unfortunately we
cannot very well prevent, and the only thing W& can

do is to give a very cold welcome to the newly ar-

[é4]

rived mosquito by previously destroyving all the
| places where it can lay its eggs, and by destroying
i the eggs or larvae when and where they are dis-
| coversd. Importation of mosquitces is a serious

consideration in Egypt. Apart from their geographi-

w

i cal and telluric relatlons, sea perts in the tropics”
and Alexandria in particular, will be undergythe |

present régime, continually threatened with out-

breaks of malaria, so long as within two miles from

the centre of the city,in the docks, there may bhe

grouped together hundresds of perscns who have ac-
gquired malaria in other countries. Trege patients
have the blood loaded with active parasites and the

‘ ships on which they are, harbour infected mosquitoes,
| which are ready tec disseninate the disease broadcast.|

We may look forward to a time when vessels coming i

from malarious districts will have to be frase from

mosquitoes before they are allowed to enter a port..

The protection of water tanks by wire gauze may also

| be regulated by adequate legislation.

While progress in some parts of Bgypt (viz.

Cairo and Ismailia) has bheen going on at a rapid

pace, the conditions in the North have remained sta-

| tionary for many years. The careful drawing up of
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statistics in a country like Egypt is a_matter of
great difficulty . Typhus and rzlapsing fever, both
still endemic in many districts, are sufficient to
make the cause of death uncertein when examination
of tEe.bloodlis not made during life. Cases of
supposed sunstroke may really be a pernicious form
of the disease. Hospital statistics are perhaps
the best in helping one to form an accurate idea
of the amounﬁlpf malaria in a locality, but hospi-
tals in Egypt are not very numerous, except in large
towns. Where they do exist the number of cases in
them of any one disease is of course, out of pro-
portion to the local conditions. Trie patients ad-
mitted into a hospital in Egypt are usually of the
pauper class, of middle age, and are, for the most
part, males. .'We are, therefore, restricted to a
very small perceﬁtage of cases, and the case dis-
tribution is to say the least, extremely fallacious,
if arrived at from hospital reports. Slight cases
of fever, sometimes locally, called ndate fever"
are often "treated" at home; while severe cases,
or cases of relapse“with aggravated symptoms seek
admission into hospitals,. Thus our case mortality

must be markedly affected.

I have indicated as I went along the several
modes of prophylaxis used in Egypt, and I have also

pointed out what measures might be taken to reduce

| the number of cases of malaria in that country.
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I only wish to add that, now that the microscope
is of such comumon use and that every medical man
is trained to use it, we may look forward to better
diagnosis and, therefore, statistics of greater
accuracy . We must hope that some day an adequate
number of dispensaries will be open, providing free
advice and free quinine. Legislation aiming at
the Notification and subsequent isolation of con-
firmed cases of malaria, would do much towards

ridding the country of this terrible disease.

I am much indebted to Sir Horace Pinching of

the Egyptian Sanitary Board, who has very kindly
supplied me with the inserted statistical tables
of great interest.

By a glance at the number of cases of malaria
in each district a correct estimate of the area
of palludinous ground may be obteined, as they bear
a direct proportion to one another, These statis-
tical tables are the first and the latest of the
kind published in Egypt, and the responsible
authorities deserve great credit for a work which
must have been extremely laborious in a country

|
wnere sanitary organisation is so deficient. ‘
|



