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F late more attention is being given to the 18le of Insects as carviers of
diseass.
Malaria, Vellow Fever and IFilaria are carried by special varieties of the

mosquito.
The bsd bug has been shown to carry the spurillim of Relapsing Tever;
a ti cl\, Rod Water [Fevor; the tetse fly, Hlaepmn anlmm the flea, Plague;
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special form of Three Days Medirerranean I‘ aver,
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Much svidence has acctumulated against the common house and othar

fliss a5 crrriers of Typhoid, Infantile Diarrhea, Bacillary Dvsentery, Cholera,
Tubercle, Diphtheria, FErysipelas, Contagious Ophthahma, Cerebro-spinal
Meningitis, Anthrax, and possibly other dissases such as Small-pex.

With regard to the first of these diseases, Cols, Firth and IHorrocks of
the R.A.M. College, London, have shown that enteric stools may contain friom
thres to fve typhoid bacilli in 0,006 milligramme, almost ap infinitesimal
amount of dejecta. When the number and volume of evacuations from a
single patient are considered, one can realise the enormous possibilities of
infection unless the dejecta arc at once removsd, burnt, boiled, sterilised, or
deeply buried. it is a fact also that leng after convalescence the typheid
bacillus is voided in the urine, according to some ohservers i

par
cant. of cases.

It iz now definitely proved alsc that the typhoid organism may retain
vitality in the hwman alimentary canal for an indefinite poriod

its
extendiog, as
in the case recorded by Prof, Dean of Aberdeen, up to twenty-nine Years
after apparent recovery from the diseasa. Outbreaks of enteric

now been shown not to be exclusively water-borne.

lever have

Anyone who had any dosbts on this subjact =

v lay them aside in the
light of the ecvidence from the epidemic in Auckland last year, where

paris
of the city and suburbs remained imunune when the disease was rife in

other
parts recelving the same water-supply which bactericlogical tests also showed
to be unpoliuted. With regard to pollution of the wir, there is practically no
gvidence of enteric fever in this respect resembling bacillary  dysentery,
diarrheea and cholera~—unlike most other infectious diseases,—being earried
direct from one patient to another by means of air.
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In the case of typhoid it bas been necessary to lock for an inlermeadiale
stage of existence on the part of the bacillug, such as we are familiar with
in the cage of Malaria, where the duodonum of the mosquito is a mnecessary
temporary habitat during one stage of the development of the living virus.
Ordinary house-flics convey enteric-infected material not only on their legs,
wings, bodies, but also on their heads, more especially the mandibles. This
is easily shown in any laboratory by getting a fly to walk over a plate of
media on which there are cultures of any pathogenic or other organisms
and then transferring it to a sterile plate. Each fly bas slx legs on each of
which are two pads each convaeying 1,200 hairs. Each of these 1,200 hairs
secrets a sticky fluid, It is this fluid which aliows a flv to walk upside down
on the ceiling. The mechanism is that the points are raised when the pads
adhere to anything, and lowered when it is desired to lake another step.
Thus, by the pressure of their points against the ground and the lilting of the
“heel ” the pads are relensed. When flies stick to a wall as In autamn, it
is owing to them becoming too weak to use this mechanism, and the glue
becomes hardencd and set.

Flies breed in almost any decaying animal or wvegetable maiter, horss
dung being especially a favourite breeding place, The cggs ave long and
white, and are hatched in six to eight hours into white pointed maggots.
These grow with enormous rapidity, cast their skins twice, and under suitable
tonditions reach full growth in four lo five days, when the outer skin bhe~
comes hard, swells up, turns dark brown in colour.  Within this is the true
pupa, from the anterior end of the brown covering ¢f which five days later
the adult fiy issues. Thus, a single generation comes to maturity in ten days
and it is said that as many as (welve generations arc developed in one
summnter in some countries, Dr, Jackson, of New York, has estimated thal
cach fly during the seagon lays 1,000 egge.  Thus, it is easy to account for
the enormous number of flies wherever there exists organic {ilth or food, on
both of which they feed. .

In 1907 1 made some interesting observations on the breeding of fligs
at Moluihi, the Quarantine Island in Auckland Harbouy, which I also repeated
in the laboratory. The most interesting point noticed was the disappearance of
the maggots for a time (o take up a pupa or infermediate stage in the supet-
ficial layers of the earth.

Major It. Smith, D.5.0., has shown in fhe R.AD.O. Journal thal the
larvee, if the soil is impermeable to them, will travel as much as al least ten
feet to find suitable ground, Major Smith concludes that in India, wheve the
whols country is littered with fwees, the flies bred out of excrement dsposited
on the ground by man and animals are greatly in excess of the number from
any other sotrce, whether in or out of cantonments.

Recently we have placed pisces of meat exposod to flies in specially con-
structed cages of wood and gauze. The maggots made for the floor of the
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cage. At first when we placed earth in the cages, we found the fly weut
through the stages of developuent described above, Az a rvesult of further
experiments without earth we have bred ilies direct from Lhe meat, the  wmag-
gots and pupa shinply honev-combing the tlesh, Thus we have

iomonstraled
that it is not essenlial for 1he I)reedmg of files that the pupa should develop in
i

An interesting oxperimoent i our laboratory was

ne I}LL[U,; of flies on
gelatine media,—tiot only did we obtain arganisms, duﬂlh the 1. Putrefaciens,

—Hut also thirteen maggols from one fy. These maggots bored their way

inio the gelatine and were suffocatad.

Maggots kept in corked test tubes apparently died in four hours but on
admitting air rovived. A lighted taper placed in o tost tube in whic h mag.
gots had been kept was extinguished, thus : i
Anhydryde was formed, it did not kill the maggotﬁ as quicld
of animal hife,

The United States Department of Agriculture has published recenlly a
report by Prof. Floward, thelr entomologist

R

as higher forms

{, in which it is stated that, assume
ing that only one-half of a fiy’s oulpul of eggs hatch oul and live to raise
familics of their own, in thirty davs the number of flies & 216,000, and in
forty days over bwelve millions,  Allewing 1000 flies to the ounee, we find
that the total produce of one {ly at the end of forty davs would weigh 810ibs,
or more than five times the weight of & 160-1b, man, Thus, no farther argu-
ment is needed to show the importance of endeavouring to exterminate as far
ag possible the housetly at the beginning of the season,

Prof. Santori, from culiures derived from Hies [requenting a Roman
market-place, isolated a bacillus which morphologically and by cullwre tests
was identical with the organism shown by Dr. Velpine to be most frequent in
epidemic diarrheea,

Although in the laboratory it is sasy to show that pathogenic organisms
pags through the alimentary canpal of a Ny, vet it is not claimed that other
than as mechanical carriers of germs do they {ransmit disease.

Whilst working in the Quarantine Inborja'lory at Port baid in 1908,
1 obtained B, Coli [rom the excrement of flies, Owing to the danger of
infection, flies being very difficult to keep under control in transferring them
{rom one medium to auother, 1 have not experimented with typhoid stools or
cultures,

Dr, Frickes Tius shown that Hies fod ovn typHoid cultures give off the
baciii tweuty-threa days after infection. Typheid bac i were found in the
intestine nine days after feeding on typhoid materials.

Whilst serving with Plumer’s column in South Adrica, [ recorded the
ohsarvation in the Lescet that whilst other columny suftered largely from
typhoid, we remained comparatively immune until after we had rested a

fortnight in a standing camp at Wakkerstrom. The reason we oscaped during
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our Arst nine months’ service, wasg probably due to the fact that we seldom
camped two days running in the same place, and seldom re-occupied a pre-
vious camping ground. With the oulbreak of typhoid we had coincident
therewith a plague of flies. The latrines speedily became their breeding and
happy hunting ground in the intervals between their visits to the supply
stores and the different messes.  Had the bugle been the signal to go to mess,
one could almost have believed that the fies knew the call.  Althongh con-
vinced of the part flies played in carrying discase from having seen them feed-
ing on typhoid stools in South Africa; in Egypt, on the pus of contagious
opthalmia, and in the Sinai Peninsula on the excreta of pilgrims, dead and
dying of bacillary dysentery, perhaps one of the most striking cases of fly in-
faction within my ken was that at the cutbreak of the typhoid epidemic in
Auckiand last year,

FEver on the outlock for instances of the conveyance of infcetion by flies,
advocating ad nauseam the regular removal of all organic refuse, more
especially stable manure and excreta—(favourite breeding grounds—as well
as the use of kerosene as an insecticide, 1 hardly expected to come across 8o
remarkable an example of this method of typhoid conveyance. On the
removal of one of the earliest cases to the hospital, the relatives left the
infected house. A wooden hox—the usual receptacle in thai suburbh at that
time—contained the discharges of the patient.  * Because it was not full” on
the occasien of his fortnightly visit, the contractor's man did not remove the
contents. The files immediately procecded to do so. Some days later our
‘swarming with maggols.”' Small
wonder that even in a small borough, with a population of a little over 2,000,
we had 23 cases in two months, Around the first house affected the other
cases oceurred in such a way as to show a cluster of flags round this centre

¢

Inspector {Mr, Grieve) found the box

on a ' spot map.” In a letter last May, Professor Kenwood, spealking of this,
wrote: ©* The ﬂy-borﬁe oulbreak at Newmarket is one in which the evidence
is vary direct and convincing. ™’

The dry-earth or pail-closet system in towns is therefore absolutely
reprehensible from o sanitary point of view, especiaily so is this in New
Zealand, where there is great difficuity in getting labour to remove the pans,
and a total lack of co-ordination hetween town and rural authorities as regards
the latter permitling the use of land in their areas,

{To be continued.)

“ Jg My, Fusse muach afraid of microbes? ™

“Well, T should say: he washes the anliseptic gauze gloves he wears in
an antiseptic Auid hefore he even handles the sterilized glass that contains the
boiled and filiered mineral water he intends to drink,”



