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THE ANATOMY OF THE BITING FLIES OF
THE GENUS STOMOXYS AND GLOSSINA,

By Lieuf.-Colonel 3. M. Grues, LM.S. (Retired,)

In the fifteenth veport of the Liverpool School of
Tropical Medicine, p. 14, published last vear, the
writer made some note of a trypanosomiasis of horses
existing in Kumassi whieh appeared to be conveyed
by a epecies of Stomozys. Bodies which e regarded
as an evolutionary stage of the parasite were found in
the fluid taken from the stomach of a fresh insect
dissected on the spot, but, unfortunately, the visit was
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g0 hurried, the object of our wvisit to the ¢ Coast”
being mainly To examine into the actualities and
possibilities of anti-malarial sanitation, thatlittle more
could be done than to carefully prepare a number of
the flies for subsequent microscopical examination.

The examination of this material has since been
undertaken, but though bodies have been met with
which it seemed might be referable to protozoal para-
sites, Prof. Minchin, to whom they have been sub-
mitted, does not consider that they represent stages
of a trypanosome.

At an early stage of the work it became evident that
some comparison with flies known to be free from
dizease of the sort was imperative, and it was neces-

Fia. 9.

¥io. 1.—Stomorys caleitrans from Malta,

Fie. 2. —Same species from the New Forest.

Fig. 3.—" Blotehed ™ form Siomozys {rom Komassi,

Fia. 4.— Slomorys gecidendalis from United State.

Fi. 5. —Stomorys sps. from Algiers and Jamaica, much re-
sembling the blotehed form,

Fig. G, —* Banded * form Stomoerys from Kamassi.

Fig. 7.— Stomorys sp. from Indinn Terai.

FiG. 8.— Stomorys sugillafriz from South America.

Fig, 9, —S8tomorys sp. from Gambia, possibly St. sifiens, Roo.
dani, from Abyssinia.

sary to turn aside and examine English specimens of
the same genus which are, fortunately, fairly easily
obtainable ; and some comparison with the flies of the
genus (flossina was clearly desirable. This piece of
work took up much time, and as has been seen, remains
the only solid result for the labour involved.
Meanwhile a report by Prof. Minchin on the
anatomy of the tsetse-fly hasappeared in the Proceed-
ings of the Royal Society, V. B. 76, 1905, p. 531, and
a similar paper on that of Stomoxys, by Lieut. F.
Tulloeh, R.A.M.C., i3 in the press. The present com-
munieation, therefore, is devoted mainly to such points
as are nobt covered in these communications, which
will be quoted whenever possible, though some repeti-
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fion may be unavoidable. My thanks ave greatly due
to Prof. Minchin for giving me advance proofs of
ut, Tulloch's valuable paper. It may be noted
£ the word **stomach ™ in Prof. Minchin's paper
should, he wishes to state, read proventriculus. Asa
matter of fact, it is very diflicult to avoid ambiguity in
‘the use of terms such as ** stomach.” Strictly speaking,
the diptera have no ‘“stomach ™ in the sense of a
localised dilatation of the upper part of the mid-gut.

In the mosquitoes, what is called the ** stomach " is
the entire mid-gut, with the exception of the narrow
erior parb contained in the thorax and forepart of
the abdomen. In the llumtdm, ineluding the species
nnder consideration, there is no stomach in the sense
of a localised dilatation, but the anterior part of the
mid-gut forms a long tube of sausage form, and has
mhngumha,ble characteristies from the parts behind.
Lowne, in his c]a.a:-.mal work on the blow-fly, calls this
the sh}fla stomach,” and the continuation of the tube
as far as the point of entry of the Malpighian tubes
the “ proximal intestine,” while, between this and the
eommencement of the reetal valve is a short pieee of
intestine which h& a’paa.ka of as the * metenteron,”
distal intestine, hind gut. What Professor
Minchin speaks of a.ﬁ the ““ sucking stomach " Lowne
ugually calls the crop, and as it is ditfi-
‘cult to ascribe any aspiratory function
10 this organ the former term is to be
preferred, although it is placed in the
abhdomen. and not in the neck, like the
crop of a bird.
hese explanations are necessary,
a8 frequent references to Professor
- Minchin's account of the anatomy of
(#lossina are necessary to avoid need-
less repetition of work already per-
Mormed, but Lowne's terminology will
he adopted in the account that flfﬁn“s
The genus Stomorys includes a small
group of biting flies, which resemble
‘each other so closely that their distine-
tion is an extremely difficult matter,
Tt appears to be truly cosmopolitan,
‘species or races being reported from
wll parts of the world. The type
‘species may be taken as Stomoxys
galeitrans, which is common in all
ru‘ts of England, especially where
horses are allowed to run wild, as
in the New Forest, where it is ln{:aily
‘konown as the © forest horse-fly,” and the pony
‘owners have an erroneous idea that it is peculiar
‘to the neighbourhood. It bas been found also
in Malta, North Afriea, and Jamaica, and flies
from the Indian Terai Giﬂse]}' resemble it, as also
does S, enos from New Zealand, and S¢. vernon from
British Columbia. St. occidentalis from the United
Elate:i, and St suggillatriz from South America, are
‘also closely similar.

Curiously enough the flies brought by me from
Kumassi, and collected together from a swarm that
- was tormenting the animals in the horse lines there,
included two fairly distingunishable forms.

As Mr. Austen, of the British Museum, is shortly
‘undertaking an examination of this genus, and careful

drawings are being prepared for the purpose, it was
decided not to attempt to name these forms, but to
speak of them for the present as the ** blotched,” and
“ banded " forms respectively. The former closely
resembles O, calcitrans, while the latber is much like
some specimens in the Museum derived from the
island of Mauritins.

The accompanying rough figares give some idea of
the markings of these various forms and of the close-
ness of their resemblance to each other, but does not
pretend to close accuracy or proportional size, as any
attempt to do so is elearly superfluous in view of the
fact that the task is at present in the skilful hands of
Signor Terzi.

T am inclined to think, however, that a means of
dizstinetion is to be found in the flagellum of the
antenna or arista, as it is wusually ecalled by
dipterologists. This structure is provided with a
discrete fringe of long hairs, and I find that the
number of these varies in the different forms, as well
as sometimes in the sexes of the same species.

Besides the long hairs, there are a pumber of shorter
ones which may be spoken of as accessory hairs, and
in Stomoxys caleitrans these are much longer than in
either the “ blotehed " o

r ' banded " forms.

W\ Biotehed ('r-

\ fprm o o

illustrate my meaning

The above figures will
better than much description.

The long main hairs spring more from the dorsal
side of the arista, as it is usually carried by the insect,
and so project almost directly upwards, while the
accessory hairs are arranged along its inner side, and

project inwards and upwards. In specimens mounted
in balsam both ranks are forced more or less into the
same plane, and are so represented in the figures.
Besides the two principal ranks the proximal half or
move of the arista is closely clothed with hairs, which
in some cases ave as long as those I have termed the

accessory hairs, but npeither these nor the ex-
tremely close dress of fine hairs that cover the
antenna proper are represented in the camera
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lucida drawings.
noted, simple.

A glance at the drawings shows that the three
forms can be quite easily distinguished, and moreover,
that the * banded " Kumassi Stomorys resembles the
English St. caleitrans more than the * blotched " form,
which resembles the latter more closely in colouration.
Both sexes in the * banded " insect have ten principal
hairs, whereas in the blotched one there are but
eight in each sex, and the entire arista is shorter pro-
portionally to the last joint of the antenna, In both
sexes on each of these forms the accessory hairs are
quite short. Sfomoxys calcitrans has seven principal
hairs in the ¢ and nine in the & ,and may be further
distinguished from the banded form by the comparative
smallness of the fork formed between the termination
of the arista and the most distal principal hair. The
accessory hairs ave also very much longer than in
either of the other forms, especially in the male, a
further peculiarity of which is that the next but
longest prineipal hair is provided with a small branch
about half-way in its length. As far as observed these
characters appear to be constant, but the series
examined is not numerous enough to speak with
certainty on bhis point. The remaining forms men-
fioned have not been examined, as they were DBritish
Museum specimens, and it is hardly possible to pro-
duce an accurate drawing for comparison without
mutilating the specimen so as to be able to mount
the antenna in balsam.

The antenna of Glossina, a drawing of which is
reproduced from Mr. Austen’s monograph, as will be
seen, differs entirely in having compound principal
bairs. Among the flies recently sent to the Musenm is
a Stomozys from the Gambia, easily distinguishable by
the brilliant white marking of the frons, and which
answers fairly to the desecription of St. sitiens from
Abyssinia.

The prineipal hairs are, it will be

r b et - & .mﬂ
Ak e AR
e R AR

(9

Rondani's deseription is, however, too brief to
admit of certain identification without comparison with
his types. Besides this there is a form from Somali-
land which much resembles my “ banded form,” in
marking, and as far as ean be made out in the
armature of the arista, but is easily distinguished by
the pinkish colour of the lighter markings on the
frons. On the whole, however, it seems improbable
that more than balf-a-dozen forms will require to be
distinguished.

The =zenus Stomoxys was founded in 1762 by
Geoffroy © L'Hist, abregeé des Insectes,” ii., p. 538),
with the following definition: * Antenne patellaie

seta laterali pilosa, os rostro sululato simplict aculo,
ocelli fres.” He notes further its close superficial
resemblance to the common fly, but remarks that * its
more widely separated wings and its shorter abdomen
give it a look that make it easily recognisable to close
observation. In Franee it is commonest in autumn,
and he points out that this probably is the origin of
the old French saying, * les mouches d'automne
pignoient.” His figure is unmistakable.

A more modern definition is to be found in Schiner’s
“ Fauna Austriaca,” i., p. 577, but is no better suited
to the requirements of modern classification, as it is so
planned as to include Hematobia, which differs [rom
Stomoxys in the easily recognisable character of having
the palpi nearly as long as the proboscis, whereas in
Stomoxys they are of quite insignificant dimenziona.

The venation of the wing presents nothing wvery
characteristic, and is so closely similar in the various
forms that it is unlikely to be of mueh serviee for the
distinction of species. Moreover, owing to the wing
being far from flat it is difficult to so mount specimens
as to obtain strictly comparable outlines for com-
parison. :

Stontorys, banded form, #.

Venation of wing.

Just as in the case of the common house-ly, the
tropical forms on Stomorys are considerably smaller
than the Eoglish insect. The two sexes resembleeach
other so closely that it is difficult without close
examination to distinguish them from each other,
especially as both males and females are equally blood-
thirsty, and a gorged male often distends its abdomen
to such an extent as to look much like a gravid female.
The most prominent point of difference is that the
space hetween the eyves i3 much wider in the females.
Examined casually the abdomen differs but little in
the two sexes, but a closer examination reveals the
point that while that of the female ends in a papilla.
like ovipositor, the hypopygium of the male is tucked
under him in much the same way as that of the female
erab. On eloser examination the male genital
apparatus proves to be of a very complicated
character, and this, too, may prove of service in classi-
fieation.

(To be continued.)
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THE ANATOMY OF THE BITING FLIES OF
THE GENERA STOMOXYS AND GLOSSINA.

B y Lieut.-Colonel G. M. Giues, I.M.S. (Rtd.).
(Continued from p. 102.)

_ Tae distinguishing generic characteristic of Stomozys
18, however, the form of the proboscis, which, though
presenting a strong general resemblance to that of
Glossina, differs so markedly in outline that it ean be
recognised at a pglance.

The organ is shaped like a radish, with a bold curve,
convex on the dorsal aspect, and is slightly swollen
ab the tip. With the exception of the ends of the
labella, which are clothed with long thin hairs, the

surface is almost nude. It is connected with the
lower part of the face of the insect by means of a soft
membranous piece consisting of the combined bases
of the labium and maxille, and bears on its dorsal
aspect, close to the face, the short, single-jointed

Fin. 18.—Profile outline of proboscis of Stomoxys. p, palp;
i, dotted line indicating position of hypopharynx and labrom ;
ap, apodeme or sclerite which articulates with the fulcrum and
serves as a jointed point of support to the proboscis. Hemi-
diagrammatic,

maxillary palps. This soft basal portion is about a

uarter the length of the main radish-shaped part of
the organ, and its length and flexibility permits of
ample motion in flexion and extension, and to some
extent also of protrusion and retraction, the necessary
stability of the radish-like part being afforded by a

air of slender chitinous me;];: the furca, which arti-
culate with the fulera, at their proximal ends, and
distally, with the bases of the lancets.

Through the axis of this flexible basal porfion runs
a chitinous tube, continuous behind with the buceal
cavity, and in front with the grove of the lancet, which
in this insect consists of the labrum only.

Fig. 14.— Head of Stomoxys in profile,

The above rough sketch gives a fair idea of the
organ in the position it is usually carried by the in-
sect, but the basal portion is often flexed backwards
almost against the base of the head, and on the other
hand the trunk portion can be extended so as to
almost touch the antenn:e.

A glanee at the profile outline below shows thab 1t
would be difficult to plan a sheath for the lancets less
suited to act for itself as a piercing organ. The labella
form an ostentatiously blunt extremity to the organ, and
are furnished with delicate hairs and elaborate tactile
organs, while the abrupt thickening of the basal four-
fifths makes it clearly impossible that it should ever
act as a rapid piercing organ, if, indeed, it could be in
any way possible to employ it as such. No boring in-
strument that I know of, devised either by Nature or
by man, has this form, and when, for want of a better
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- tool, one is driven to try to use a piece of steel of this
- shape as an awl, one at once finds how utterly un-
suited it is for the purpose. Let any one who doubts
- this try to sew leather or canvas with an ordinary
packer’s needle, which is efficient for the workman's
purpose, merely because the sacking he works with
13 of 80 open a texture as to be almost a net, and yet
the tool is better shaped than the proboseis of Stomoxys,
- as would soon be seen if one tried to sew sacking with
. & needle so shapen. Those who have heen driven
by emergency to use an ordinary sewing needle for
« suturing the human skin will fully appreciate the
force of these arguments, though a sewing needle has
& far more delicate point than the proboseis of this
-y, and the needle, for strict eomparison, should have

~ its point broken off. The labrum, on the other hand,
which has a point fashioned exactly like that of the
ordinary and very business-like hypodermic needle, is
as admirably adapted for piercing as the labium is the
reverse, as may be seen from the accompan ing
camera lucida outline of the two organs drawn from
a fly in which the labrum happened to lie separate

from the sheath.
kiﬁ%

Frg. 15.—Outline of head of Stomoxys secn from side and
rather from above,

Let us now examine more closely the structure of
this organ. The proboscis in the ordinary resting
position of the parts as seen in the living inseet shows
nothing but the labium, or lower lip, the function
of which, as already noted in a preliminary eommuni-
eation to thiz Journal, is, T maintain, simply that of
a sheath to the true piercing apparatus, The main
part of this consists of a radish-shaped mass, already
sufficiently deseribed, and this supports a pair of
small lobular organs, the labella, which, apart from
the relative proportions of the parts, resemble the
larger expansions which are so familiar to us in the
favourite popular microscopic object usually labelled
a8 the * tongue of the blow-ly.” These lobes are
obliquely articulated with the slightly constricted
wrunk of the proboscis, and in the fresh state can be
made to separate by pressing the proboseis down on
an object slip or other resist ing surface. When in
this position, it is needless to say that the labella
make the labium even more obviously impossible as
& piercing organ than when folded together in their
ordinary posture of rest.

_ If we now proceed to dissect the separated proboseis
It will be found that it is not diffieult to separate the
black outer eoating, except from the labella, and that
When this is done, we are left with a delicate plate of
chitin (sclerite) which forms a sort of median antero-
Posterior septum, and on either side a great mass of
- muscle which takes origin from the chitinous furea,

—_—

which just reach up to the beginning of the thickest
part or bulb of the probosecis, and is inserted into the
anterior part of the median scleriti by tendinous fibres
of varying length. Hence if the profboscis be detached
by cutting it off immediately behind the bulb the
muscular mass separates from the containing integu-
ments with the greatest facility owing to its being left
quite without hinder attachments. Behind, however,
there is nothing to prevent the median sclerite from
sliding back between the furea.

If we now examine a specimen from which the soft
parts have been removed with caustic soda, it will be
found that the outer skin, in spite of its blackness and
deceptively solid appearance, is thin and flexible, and
I8, moreover, t-;r-inkli.ad transversely at fairly regular
intervals. These transverse folds run almost trans-
versely round the basal part of the proboscis, but to-
wards ils extremity, run rather forward on the ventral
side to meet together in broad V's. These transverse
lines give to the entire organ a close resemblance to a
leech, which is much heightened by the remarkable
similarity of general contour, and it is impossible to
interpret them in any other way than that they are
the outeome of habitual infolding which, exactly
as in the leech, permits of the whole structure being
shortened.

If we now examine a transverse seetion of the organ
it will be found that it consists of a solid conical mass,
the anterior side of which is grooved with a narrow
rabbet, the depth of which, however, is not more than

Lra

i
.,

Fi1a. 16.—Transverse section of proboscis of Stomoxys at
about mid-length. A, Hypopharynx; {, labium ; Iri, labram ;
m, musele; s, medinn sclerite” f, trachem. Camer lucida,
semi-diagrammatic.

one-third of the thickness of the cone. Dividing it
into two lateral halves is the median selerite which is
stouter on its ventral than on its dorsal edge, and lies
immediately under the skin of the groove dorsally,
while the stout ventral margin has attached to it
two delicate septa which run off on either side to the
great muscular masses and serve to separate the
ventral median from the two great lateral air sacs,
The entire width of this sclerite is little move than
one-third that of the diameter of the eone, and as its
thin dorsal edge is close under the rabbet, while the
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yentral edge is almost a third of the diameter of the
organ from the ventral integuments and separated
from them by the great ventral median air chamber.
L]"Jug on either szide of the axis of the cone are
t trachem which break up in front into
l:ma.uc ez which appear to open into the two antero.
lateral air sacs. Behind and in front of each trachea
are extremely slender muscles, the hinder rather the
hicker, the funetion of which I am unable to make
out, but eonjecture that they are in some way con-
eerned in keeping the crease between the labells from
outfolding under the air pressure of the pneumatic
sacs. In the dorsal portion of the section within the
alee forming the sides of the rabbet are seen a number
of ﬂ-hli?uely divided muscular films. Thers are two
‘sets of these which serve respectively to separate
and to bring together the labells; so with the dif-
ference that the prehensile lobes of the labella are
ateral and symmetrical instead of different and
‘antero-posterior, the whole probosecis presents some
resemblance to that of an elephant, though the
labella are, of course, relatively far larger. What
purpose a pair of soft, hinged flaps can serve, when
considered as the point of an awl, is difficult to
‘understand, and it is for those who assert that the
function of this elaborate mechanism is simpl
ierce the skin, as a bradawl is driven into a plank,
0 show what may be the object of all this complica-
fion, and what may be the function of the various
‘museles and other parts concerned.

A minute deseription of even the external anatomy
of the labella would alone oceupy a lengthy paper, for

i Fig, 17.—Laballa of Sftomoxys seen from ventral side to show
ke rank of large tecth., To avoid confusion, the complicated
Tan kﬂu[plat.eq behind them are not represented, and only & coupla
oi ench gide of the pellate hairs of which about a score are
Ecattered over the end and sides of each labellum. On the
boft gide is shown the rank of grapnel hooks, and on the right
k0 position of these is only indicated by amall circles so as to
iow better the donble rank of long bristles.

ik is provided with so great a variety of hairs, plates
B sense organs that it is extremely difficult to
dense an adequate account of it into moderate
ita. Internally it is simple enough, the entire

space, with the exception of some museular fibres
which are inserted into the bases of some of the larger
plates or teeth, being occupied by a large air sac con-
tinuous with those of the main trunk of the proboscis,
so that the point of this reputed borer is formed by
an air eushion.

Viewed ventrally, with the labella slightly separ-
ated, it will be seen that the most prominent struc-
tures are a row of strong leaf-shaped blades or teeth
which project inwards and forwards towards each
other, so that in the natural position of rest they are
folded together and cannot engage the skin of the
blood-yielding animal except when the labella are
spread out to full expansion. They are four or five
in number on either side (I am not sure of the hind-
most, which may belong to another rank of plates),
and are the only at all powerful teeth that are to be
found, though it is difficult to see how they can effect
a sufficiently large wound to admit of the rest of the
structure following them. On the other hand, it is
eagy to see that they can form efficient holdfasts if
the labella are pinched together after they have
entered the skin when they have been applied to it
with labella expanded.

Outside these is a row of very obvious grapnel
hooks. Thesze are arranged in paivs, with the exeap-
tion of the hindmost, which is single, each pair
being opposite an interspace between the leaf-shaped
blades. Finally, outermost of all, is a double row
of rather long, stiff bristles. Quite behind, on either
side of the fold between the labella, is a large papilla.
The whole of the tips and outsides of the distal
third of the labella is sprinkled with very peculiar
pellate hairs of extremely delicate structure. There
are a score or more of these on each, but a couple
ooly have been drawn to show their relative size, as
to do more would needlessly confuse the figure.
Their function is probably sensory, and it is con-
ceivable that they may be gustatory organs, as the
membrane of the little shield at the end is excessively
delicate. From their form and delieacy it is obvious
that they would never outlast the labella being once
forced into the skin.

To obtain an idea ‘of the complex system of

plates and structures behind these it is necessary
s0 as to clear away

to make a diszection One

F1c. 18 —8ide view of the end of proboscis of Stomoxys, the
in;mgumcﬂt and muscles being remowved to show the median
selarite.

labellum, and in doing so, by clearing away the
integunments of the supporting trunk, it is easy to
establish that the true support of the labella is the
median sclerite (S) already described. When this
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has been done it will be seen that inside the large
leaf-shaped blades are two or more ranks of ex-
tremely delicate lancet-shaped struetures. Next to
these a row of tufts of short dense bristles, and
inmost a rank of stout bristles. On the most anterior
gm is a dense mass of minute hooks. Personally,
regarid these curious structures as having the func-
dion of sufficiently a.brading the surface to admit
of the character being tested by taste, but there is
‘nothing whatever in their size and form, or in the
~ fact of their presence, to suggest that they are in any
way concerned in any deep piercing of the skin of the
animal that yields blood to the fly, for * teeth " of
this sort are to be found on the labella of all Muscidee,
- such as the common house-fly, and which certainly
are quite incapable of ﬂuiuCE anything more serious
than of licking the surfaces of what they feed upon.
I cannot give the exact reference, but if any one
cares to look up the files of Science Gossip of the
“early eighties, he will find a series of very interestin
. papers on these teeth of flies, which are illustrate
by some very beautiful coloured plates, and will find
- that many of the most barmless flies have much more
formidable teeth than those with which Stomoxys is
provided.

(To be continued.)
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people. The mothers apply a black dye or pigment
round the eyelids of thgﬂ};nfmta albgr the Pclgild is
‘old errough to be taken out. The black substance is
said to be a natural earth dug from some of the hills,
‘but T believe any black pigment will serve the pur-
‘pose. The explanation or this practice varies; some
‘say that it iz only done for looks’ sake, some that it is
ko protect the delicate young eyes from the strong
light and the glare of the dry ground, while others
‘admit that it is done to annul the intentions of any
‘evil-minded person who might be envious of her
“neighbour’s pretty child and overlook it for its harm.
* The first of these reasons is hardly sufficient, for their
 dark skin throws the white of the eye into sufficient
relief without the artificial aid required for that pur-
pose by the belles of the West. The second explana-
fion, that it protects the eyes from the glare, has
‘something to be said for it, for I have naticed in
- white dogs when one eye lies in the midst of a black
or brown patch, and the other is surrounded alto-
gether by a white ground, that the former eye is strong,
‘and free from inflammation, while the latter is very
often the seat of a chronie conjunctivitis. The greater
amount of pigment in the skin of the dark patch
seems to diminish the irritating effects of the light
and glare. However, as the black eyes of the natives
rarely suffer from this cause, the third explanation
would seem, perhaps, tobe the right one, namely, that
16 protects the child against the *evil eye.”
nother example may be given. When riding

about one often sees near a busti, or native eroft, as
It may be called, a clay cooking-pot with a few
white lines and ecircles painted over its bottom,
hanging mouth downwards high up on the end of a
bamboo pole ; this too, I believe, is intended as a
protection against the “evil eye.” The design on
the upturned pot, which seems always to be an
old one with a black bottom, is two white lines
erossing one another, with a small white circle in each
of the four triangles thus formed, a rough imitation,
perhaps, of a buman face with four eyes, and intended
to attract the glance of the  evil eye,” thereby divert-
ing its malign influence from the house and its
mmates: a spell, doubtless, not less potent than
ours of hanging up a horse-shoe by the door-lintel.

A possible explanation of the origin of this practice
has oceurred to me. When the rice harvest has been

thered in the straw is built up in round stacks which
lave a pole running up the centre to keep them up-
right. SBince these stacks are never thatched the
heavy rains would get in at the top around the pole,
and rot the straw, and to prevent this a small clay
eooking-pot is put over the top of the pole, so that the
rain is diverted all round. At the end of the year,
When the straw has been used up, the bare pole is
left standing with its hat at the top like a very
tall mushroom with a very small head, and it thus
forms a rather striking object, and in course of time
it would probably oceur to someone looking about for
& prominent point of advantage whereon to inseribe
his anti-charm that here was the very thing, so
that by and bye the cymbal would be set up alto-
gether independent of its original purpose.
. The Scapegoat.—The old Hebrew custom of lay-
ing the sins of the people upon a goat and turning

it adrift into the desert still exists to some extent
among the Hindoos, who resort to this device in
order to rid their family of illness. Since a goat is
rather too expensive for a poor man's purse he
utilises a chicken instead. The ** bhoot ™ which is sup-
posed to be the cause of the person’s illness is
exorcised into the hapless chicken, a red mark is
then put on its forehead, and it is taken well out
into the jungle and allowed to escape. The disease
is expected to go with it, and its former owner
feels no qualms of conscience to think that some
innogent mortal happening across the ** scapegoat”
may become a new vietim. But the danger there-
from cannot be very great, for I know a sahib who
once stumbled over one of these escaped chickens,
and, taking pity on it, put it in his pocket and
brought it home, unwitting of the risk he was running,
and he is yet alive and well. Another ingenious if
equa.ll}' unkind device to rid one’s self of an illness and
foist it on another is to set down a pair of wooden
shoes belonging to the patient hidden from sight at
a point where two paths roeet. Strings are fixed to
the shoes and to wooden supports at the sides of the
road, so that the first person coming along steps
into the trap, the threarf: break, and the patient is
cured ofshis disease at the expense of the newcomer.
It is chiefly during epidemics and in long illnesses
that resist medical treatment that belief in demoniaecal
possession gains the upper hand of the people, and
compels them fo resort to charms and incantations ;
at other times they are quite ready to seek the help
and carry out the methods of modern medical
science.

THE ANATOMY OF THE BITING FLIES OF
THE GENERA STOMOXYS AND GLOSSINA.

By Lient.-Colonel G. M, Giues, LALS. (Rtd.).
(Continued from p. 156.)

OF the pseudo-trachem of the “tongue’™ of the
commoner Hies I have ag yet dizcovered no trace, buf
behind the leaf-shaped blades are two other rows
of five strongly chitinised teeth of nearly as large
size as those first described. Of these the one next
to them has teeth with ends like that of a cheese-
cutter, while the inpermost has a point curiously
serrated on one side, and a number of short, stout,
intensely black-blue bristles may be also added, but a
complete description of this wonderful structure would
exceed all reasonable limits. To conclude the deserip-
tion of the labium, it will thus be seen that, though
somewhat stiffened by its median sclervite, it is quite
without any basal support, as the median sclerite
tapers away to nothing at the base, and the external
integument, though deceptively dense to external
appearance, is really soft and flexible, and specially
ereased to admit of its being shortened in the same
way as an accordion.

If we now turn to the upper lip or labrum, we find
a structure formed exactly on the model of a hypo-
dermic needle, and in every way as admirably adapted
for piercing as the labium is obviously impossible for
such a function. It differs from the familiar surgical
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instrument only in the detail that the tube is incom-
plete, a narrow slit running along its entire ventral
surface to the point, where it expands, so as to
make the organ end in a point, like that of a pen.
It forms, however, fully three-fourths of a complete
tube, and the remaining fourth, as will be seen by
reference to fig. 16, is completed by the dorsal surface
of the hypopharynx, It must be remembered that
all members of the fly family are provided with a
similar apparatus, the difference being merely one of
relative length,

Though in reality continuous with the delicate
membrane that at first forms the upper wall of the
tubular bueeal cavity, the dense chititf of which it is
composed ends abruptly at a line a little before the
base of the labium, and its two corners articulate with
a pair of sclerites, named by Lowne the apodemes of
the labrum, which in their turn articulate with two
cornua projecting forwards from the chitinous skele-
ton of the cepbalo-pharynx, called the fulera by the
same writer. These apodemes are rod-like structures,
which closely resemble the human claviele in form :
and the fulerum is a hollow frame of chitin of rather
curious form. Behind it may be taken as continuous

k. ap

lrm.

Frc. 19.—I. Semi-diagram showing the chitinous skeloton of
the labrum, or upper lip: ap, apodeme of the labrum :
¢l, chitinous plate uniting epistome with the clypeus ; d, aistal
coroua of fulerum; f, fuleram ; deme, Inbrom.  II. The fulerum
drawn in perspective. III. Point of labrum ; and IV., end of
bypopharynx at the samo higher maguification.

with the pharynx, but in fronk the sides are open,
while the dorsal and ventral aspects are prolonged as
two plates, the upper one of which turns upwards to
fuse with the clypeus, and so affords an immovable
connection with the chitinous exoskeleton for the
front of the head. This plate is pierced by a large
foramen which gives passage to the nerves and trachem
of the trunk, and also for an air chamber continuous
in front with those of the labium and behind with
those of the head and of the body generally. The
lower plate, on the other hand, is shaped much like
the half of a butcher's tray, the handles of the tray
being represented by the two cornua which again
articulate with the proximal ends of the apodemes.
The labrum is therefore connected with the skeleton
of the head by the intervention of two joints, movable
only in flexion and extension, and each capable of
being moved or fixed by appropriate muscles. The
poiut of the labrum is bevelled, and the edges of the

resulting pen-like structure are each armed with two
keen but not very trenchant teeth of such a form as
to equally facilitate rapid withdrawal and insertion.
When in function the slit in the ventral aspect of the
tube is closed by the apposition of another structure,
the hypopharynx. This springs from the floor of
the mouth, level with the base of the labrum, and
is a prolongation of the salivary duet. It consists
of a delicate but fairly stiff tube, the dorsal side of
which is produced laterally to form two al®, which
curve backwards in such a way as to form a fairly
deep groove on its dorsal side. Seen in section (fig. 16,
It), it is seen that the tube is comparatively small in
proportion to the thickness of the walls, but it must
be endowed with considerable elasticity, as was shown
by a curious acecidental experiment,

I had placed an entire insect in water (from spirit),
with the view of dissecting the proboseis, and had
spread apart its three components, when, under my
eyes, the hj'li)lf?lp]lill'_}'ﬂ?"- began to swell and lengthen,
till it protruded a long way beyond the labella, and at
last it snapped in the middle, after which the pieces
rapidly resumed their original size. The orifice of its
tube, I conclude, was in some way ohstructed, and
osmosis had done the rest. Sections of the entire
proboseis show that the ale fit into a curious slot in
the edges of the labrum and so convert it into a
complete tube through which the blood is drawn into
the wsopbagus.

The arrangement recalls in many ways that whereby
the onter case of a eyele tyre secures itzelfl to the rim
of the wheel, which in this case is represented by the
hypopharynx, but is designed to make the resulting
tube withstand not positive, but negative pressure.

As already indicated, I do not believe that in Stemacys
the labium has any share in piercing the skin, but
that it acts as a protective sheath to the more delicate
lancet, and supplies the muscular force whereby the
latter is driven into the skin. This, the writer believes,
is effected in the following manner: By means of the
various hooks and blades of the labella it attaches
itself to the skin of the animal to be operated on, and
then by a contraction of its powerful longitudinal
museles foreibly shortens itself, so that the labrum is
made to protrude and, guided by the labella, is thrust
into the skin. With a little trouble it is possible to
umitate this in a fresh fly to some extent by handling
the labium with the needles so as to make it lengthen
and shorten. As there is no bending out of the way
of the labium, such as oceurs in the mosquito, it
appears to the observer exactly as if the labium itself
had entered the skin ; the illusion being something on
the principle of the stage dagger.

It must be remembered that the parts are none too
large, and that any one attempting to wateh the pro-
cess cannot put his head too near, for fear of disturbing
the fly, added to which, when animals are bitten, the
fur further interferes with the possibility of seeing
exactly how the operation is perforimed. To wateh the
process to any purpose would require the use of a
powerful hand lens, and this is, of course, out of the
queslion,

From the comparative point of view, the anatomy
of the proboseis of Glossina closely resembles that of
Stomozys, but differs remarkedly in many details. At
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‘their bases, the resemblance between the two pro-
‘bosces is fairly complete, and the foregoing description
of the chitinous skeleton of the mouth-parts might
‘here stand almost as well for those of (Glossina, but
‘here the resemblance ends. A very cursory examina-
tion shows that the visible parts of the prohoscis

F1s. 20.—Proboscis of Glossing palpalis,

labrom,

{, Labiam ; Irnr,

(lablum) consist of two distinet parts, a large basal
‘bulb, as thick or thicker than the base of the labium
[ Stomoxrys, and a long, extremely slender rod ending
in a blunt end, slightly bent backwards, so as to form

n instrument exactly like a French urethral bougie.
This slender part is densely chitinised and hence very
stiff, but the bulb has a thin flexible integument like
that of the other species. Moreover, the pair of large
museles which largely fill up the bulb, instead of
remaining muscular nearly to the end of the proboseis,
terminate in two delicate tendons which run through
the entire slender portion to be inserted into the hase
of the labella. :

The form of the hypopharynx and its relations with
the labrum are entively different from any other fly I
have examined, and conclusively show the eorrectness
of the general opinion that the entire slender part of
:':p proboseis is introduced into the wound in the

1.

In Stomoxys and the other flies as yet examined by
me, the apposition of the labrum and hypopharynx
forms a tube through which the food of the insect is
conducted to the msophagus, but between these two
parts in Glossina there is no tube, because the apposed
parts are moulded to exactly fit each other.

Fra. 21.—Tranverse section of the proboscis of (lossina
,f:!,pahs at almeost mid-length. &, Hypopharynx ; I, labium ;

#, labrum ; {, tendons of the contractor musels of the bulb
enclosed in tubular chitinous canals in the substance of the
lablum. Note.—The ventral side of this figure iz uppermost.

As will be seen from the figure, the hypopharynx is
a solid rod of semilunar section, with a rib running
down its flat ventral face within which is the salivary
{eanal. The convex dorsal side fits closely against
| the labrum, which is wrapped round it, the edges of
| the latter extending beyond its own, and inverted so as
{ to form quite five-sixths of a complete tube. In some-
| what similar manner the labium is wrapped round the
labrum, the edges of the former overlapping those of

the latter for quite a quarter of the circumference of
the tube formed by their apposition. The slot on the
dorsal surface of the labium therefore forms rather
more than half a circle, and opposite the slié between
the edges of the labrum runs a minor groove of the
same width. Both walls of the labium are very thick
and densely chitinised, especially in the middle line,
and it it further strengthened by infoldings of chitin
which support the sheaths of the long tendons of the
contractors of the bulb.

The thickness of the slender part of the proboscis is
less than 0-04 mm., and its length 1'4 mm.; that of
the bulb 0-57 mm., and that of the part of the labium
that projects beyond the labrum in the position of
rest 0-17 mm.

An examination of the above drawing (fig. 20),
however, shows at once that the labium, with its
blunt, bougie-like end, is quite unsuited for piercing
the skin, while the labrum is eminently adapted for
doing s0. A shortening of the length of the bulb by
even a third of its length, through the action of the
powerful contractor museles, would suffice to bring
the cutting point of the labrum beyond the blunt end
of the labium ; and assuming the latter to be fixed to the
skin by means of the jagged teeth of the labella, would
enable the former to make a wound into which the
labium eould be introduced like a probe. Onece intro-
duced, a sawing alternate action of protrusion and
retraction of the labrum would enable the entire
apparatus to penetrate to its full depth with com-
parative rapidity, as the mouth of the wound would be
at the same time enlarged by the saw-like edges with
which, it will be noticed, the sides of the labium are
provided. The labella are smaller and certainly much
more rigid than in Stomorys. Judging from spirit
specimens, one would say that they were anchylosed
to the tronk of the labium, but probably in fresh
specimens they can be separated to a moderate extent.
Hausen's description and figure of the labella in Mr.
Austen’s monograph of the tsetse-flies appears quite
accurate, and as he suggests that some part at least
of their armature is brought into action by the pro-
trusion of the elastic membrane carrying them, it
seems probable that he also regards the labella as
capable of but little separation.

In the position of rest the united ends of the labells
form a perfectly smooth, probe-like instrument, as the
somewhat complicated armature of teeth and blades,
with which they are provided, are entirely hidden
between them. Even when protruded, however, it is
difficult to imagine any method by which they could
effect a wound large enough for the organ on which
they are carried to follow them.

We will now proceed to some description of the
organs contained within the head.

In the middle line, just above the roots of the
antennm, will be seen o minute foramen. This is the
opening of a rather extensive cavity which extends
backwards under the vertex nearly half-way to the
occiput, and is nearly as wide as it is long. It has
also a considerable depth, and from its floor two large
median processes project into its interior, besides
which there are sundry median and lateral diverticula.
The whole cavity has a dense chitinous wall, and 1s
closely beset with short eonical hairs. The presence
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of this cavity gives rise to appearances somewhat
difficult to interpret in section, unless one is aware
of its existence. This eavity is the inverted frontal
-sac, and in the pupa is everted to form a large bulla,
by means of which the operculum of the pupa case is
burst open to admit of the escape of the imago, but it
does not appear to serve any funetion in the latter, so
that its significance is entirely developmental.

Fig, 22, —Vertical section of head of Stomoxys, semi-dia-
grammatie. be, Bueeal cavity ; ed, duct of crop; ci, submsophageal
cerebral commissure ; cs, supra-cesophagen] eershral commissure
&, hypopharynx; I, labiam ; Iree, labrom ; mg, midgat; o, ocel-
lus and its nerve; oe, cezophagus; p, pharynx; pd, dilatator
musele of pharynx; pg, ventrieulny ganglion; pr, proven-
triculos ; &2, common salivary duct ; fg, thoracic ganglion.

The buceal eavity is contained in the base of the
proboscis, its anterior boundary, where the hypo-
Ehar}rnx springs from the floor of the lower wall,

eing opposite the thickest part of the bulb. It is
quite a narrow cavity, and is strengthened by trans-
verse chitinous fibres, and it may be said to end and
the pharynx to commence at the point where the soft
flexible root of the proboseis begins. From this point
the pharynx runs nearly vertically upwards in the axis
of the head to a point opposite the middle of the large
second antennal joint. Here it becomes the wsophagus
and bends sharply backwards, in the longitudinal axis
of the insect, to pierce the cerebral commissure, narrow-
ing to an extreme tenunity, and then runs backwards
and downwards through the neck to the under-surface
of the proventriculus.

The pharynx is the true aspiratory organ by means
of which the blood of the vietim is sucked. Tt is of
considerable size, being a quarter of a millimetre
across at its widest part; but in the position of
rest is a mere slit, the anterior and posterior surfaces
being in eontact. The slit is not, however, straight,
but nearly semilunar, with the convexity backwards.

The coneave ventral surface is formed of a dense

ate of chitin, and is practically immovable, though
it is steadied by a pair of lateral muscular bands. The
anterior or dorsal surface, on the other hand, is soft
and flexible, and inserted into it on either side are the
powerful dilatator muscles which spring from the
interior of the ridge which bounds the recess helow of
the hollow in which the antennm lie.

When these muscles contract they must neces-

sarily draw forward the flexible anterior wall of the
pharynx ; and as, from its density, the posterior wall
cannot follow, it must needs convert the closed slit
into an open cavity of oval section. In some respects the
arrangement resembles that of the Culicide, but in
them there is a localised elastic bulb which can be,
like the pharynx of Stomoxys, actively dilated ; but in
that genus there can be no elastic contractility, and
the return to the slit form of lumen must be through
the agency of the pneumatic pressure of the great air
sinuses with which the organ is surrounded.

In the above figure of a median sagittal section,
the dilatator of the pharynx should, strictly speaking,
not be represented, as there is a considerable interval
in the middle line between the two planes of muscle,
but to save an additional figure their direction is indi-
cated by broken lines. The transverse section here

Fia, 23. —Horizontal zection of head of Btomexys,  dm, Dila-
tator muscles of pharynx ; e, lower cdge of eyes; fb, fat body;
P, eavity of pharyux ; sd, salivary duet.

depicted will, however, serve sufficiently to indicate the
true position of these muscles,

When piercing the transverse cerebral commis-
sura, the msophagus contracts to a lumen of no
more than 0015 mm.; and behind it the tube
again dilates, but is compressed instead of depressed.
The common salivary duet, from its origin at the
base of the hypopharynx, follows the course of the
buccal cavity and pharynx, at a little distance from it
ventrally, and ends by dividing into the right and left
ducts at a point about level with the apices of the
antenn@@. Thisis a good deal further back than as
indicated by Hansen, and still more in contrast with
the bifurcation in Glossina as stated by Prof. Minchin.
Hansen (fig. 21, pl. 8, of Austen's monograph) also
figures a large salivary reservoir.

It may be gathered from the context of his memor-
andum that he relied on his interpretation of the parts
as seen in optical section through the integuments,
and this probably accounts for the illusion, for the
writer has no hesitation in stating that no such dila-
tation exists, as the doet has been followed 1n an un-
broken series of sections from the hypopharynx to its
bifurcation at the point indicated, and it nowhere ex-
ceeds 0°02 mm. in diameter. As far az can be made out,
the spiral fibre which strengthens the duct in many
diptera is wanting here. Shortly after entering the
thorax the ducts cease to be chitinous and become
glandular. In fig. 22 the size of the duct is
intentionally exaggerated so as to make its position
cleaver.

The salivary ducts, after division, run together in
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eontact, cloge under the soft ventral integument of the
head to the neck, and so do not follow the stomaodeal
eanal, which is, however, accompanied in its passage
through the cerebral ecommissure by a pair of traches
of about the same calibre as the salivary ducts, and by
two nerve fibres.

Speaking generally, the anatomy of the head of
lossina appears to coincide closely with that of
Btomoxys, but Prof. Minchin notes that the salivary
duects bifurcate further forwards. The most striking
}point. about the brain of these and other flies is its
arge size, which must be relatively cunaider&hlﬁ larger
than that of most of the lower vertebrates. There do
not appear to be any details of special interest in the
brain of either Stomoxys or Glossina, and as a large
number of papers are easily available on the dipterous
brain, any further description is quite superfluous. A
very excellent aceount will be found in Lowne's work
on the Blow-fly vol. ii., p. 453, and a shorter state-
ment in Prof. Minchin's paper on Glossina in
the Proc. Koy. Soc., vol. B,, 76, p. 532. Before quit-
ting the head it may be well, however, to add a few
words on the histology of the principal organs.

(To be continued.)

——

THE PURU OF THE MALAY PENINSULA.
By T. I, Gmauerre, M.\
(Continued from page 153.)
Tae VariETiEs AWD CosrLicaTions oF Puru.

Maravs distinguish the varieties of many of their
diseases by a number of clinical names. For example,
small-pox, which is common among them, has been
given—under the name of “ penyakit ketumbohan "—
no less than eleven different descriptive names, ac-
cording to the appearance of the pustules. Again, the
average intelligent Malay will recognise at least seven
different varieties of ringworm. Puruis divided in the

[ same way into several varieties, the chief of which

-

are: * Puru siput ” or * puru kechar" (* siput " and
“ kechar,” a shell); “puru mata kerbau" or * purn
kerbau " (* mata,” an eye; * kerbau,” a buffalo);
“purn sekam " or * puru dedak”™ (chaff or bran);
*puru kretas ' (paper); ‘ puru koehi " (Cochin China
sore); ‘ puru tapak anjing” (* tapak,” a footprint;
“‘anjing,” a dog); “purn pitis™ (a small coin); also
“puru parang ™ (“ parang,” a chopper) and * puru
kenam.” Purn of the foot is generally known as
“bubol,” but it is frequently referred to in Kelantan
as “puru doriyan.' * Bubol™ has been somewhat
fancifully divided into *“ bubol sarang " (*sarang,” a
nest) ; ‘“ bubol malai ” (aigrette) ; ** bubol susoh ayam ™
g‘ susoh,” a spur; “ayam,” a chicken), and ** hubol
ubok " (bubok,” a wood maggot).

Of these Malay varieties, *“ puru siput’ is charae-
terised by its rupial-shaped sores, and is perhaps the
most common. It is considered to be the most benign
form. It is not painful, and the sores heal easily.
An example of ‘* puru siput ™ is shown in fig. 1.

''Wa have to apologise to Dr, Gimlette, innsmuch as we wers
in error announcing his valuable communication as a Craggs’

rch prize essay.—Enp, 1. T. M.

“Purn mata kerbau" is common. The sores are
very large, but heal readily. Kelantan Malays call
this the real purn. It may be combined with ** puru

itis."
B Puru sekan ™ is espeeially irritable with regard to
itching.

# Puru kretas ' is distinguished from other forms
of purn by the general superficial character of the
eruption.  Itis only skin deep, gyratory, very painful,
and difficult to eure. It is the worst kind known and
may cause death. It may be combined with ** purn
mata kerbau.”

* Puru tapak anjing " is another bad kind of puru.
It i1z wvery painful, and leaves large, though insig-
nificant, scars, either similar to a dog's footprint or
very irregular in shape. The sores are supposed to
occur on the body, placed in the way a dog leaves
marks after walking on the sands—here some and
there some, and none in the middle.

Puru kocht has been mentioned under etiology. It
is referred to in an old Malay dictionary as the vene-
real disease [16]. “ Purn koehi is said to be chronie.
It is not considered fatal, although no native medicine
will eureit. Itisalso called ** puru glang besi ™ (glang,
lit. s bracelet or anklet ; besi, iron).

Purw kenam : in Kelantan *“kenam” is said to
oceur when small children get lumps (** kenam ") all
over their body. It appears as circular red spots,
and it is inferesting to note that it is sometimes
known as ¢ purn Burma.”

Purw parang is said to complicate other sores, and
to be recognised by its deep uleeration. It occurs on
the foot, and is said o attack old people.

There are wvarious other umimportant so-called
varieties.

Intercurrent diseases are generally the cause of
death. A frst attack of purn in old age is always
serious. Young children may succumb, although
rarely, to asthenia. Cellular abscesses may form. Secars
are indefinite, but it is exceptional to find villagers who
have not had puru early in life, and who cannot point
in later life to some dark scar left by the disease. The
old scar of  puru ibu " is well remembered by Malays,
as are vaccination marks by Europeans. It resembles
in appearance the scar of scalds or burns of the third
or perhaps fourth degree, except that it is dark in
colour. Scars are sometimes definitely depressed, and
when on the face may cause contractions of the
mouth known in Malay as * sipit mulut™ (* sipit, "
puckered ; ““mulut,”” mouth). Permanent deformity
of the limbs and ankyloziz of joints may also be the
result of puru. ‘This disfigurement 18 very common,
and is known as *“ birat " in Malay.

Tz Dracrosis oF Pory,

Doubtless if the nature of puru were not well under-
stood many cases of it might be classified as syphilis,
becanse at first sight there seem to be many points of
resemblance, Both rank among affections the study
of which is mainly elinical; both are constitutional
diseases with a period of incubation, efflorescence and
decline ; each is conveyed by direct inoculation, and
followed in a slowly ruoning course by the oceurrence
of remainders, and perhaps sequels with a tendency
towards spontaneous cure. Puru is so well known to
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THE JOURNAL OF TROFICAL MEDICINE.

[June 15, 1906.

Case 3.—A man, aged 38, resident in London for ten
years, who had at one time served in the army
in Malta, but have since never left the British
Isles. The eclinical evidence all pointed to the
presence of pus in the gall-bladder, but when the
abdomen was opened, an abscess reaching from the
anterior to the posterior border of the liver parallel
and to the right of the gall-bladder was found, The
abscess was opened and drained by an opening hoth in
front and behind near the angles of the ribs. The
patient recovered.

Case 4. The Effect of Sterile Pus in the Cavity of
the Abdomen—A sailor, aged 35, recently in the
Rnoj-al Navy, had to leave his ship with all the signs
and symptoms of liver abscess. At first he refused to
be operated upon, and it was not until the severity of
the illness became alarming that he consented. On
cutting down upon the swelling in the right hypo-
chondrinm an absecess was found on the under-surface
of the liver; the wall of the absecess had attained
adhesion to the peritoneum in the right lumbar region,
and the pus extended as low and as far back as the
upper end of the right kidoey which was incor-
Earatrad with the swelling. Moreover, the pus had

urst into the cavity of the peritoneum. The contents
of the abdomen from diaphragm to pelvis were covered
over by a slimy, muco-purnlent-looking fluid. There
were no signs of peritonitis, no adhesions, no flocculent
pus, nothing except this passive effusion of slimy,
mueo-purulent-looking fluid in great quantity. The
pus from the abscess cavity and the semi-fluid material
from the surface of the peritonenm were examined
bacteriologicaliy, and both were pronounced sterile.
This is, so far as I know, the first recorded ease of the
kind, and it is of special interest.

The treatment in this case consisted of free incisions
in the abdomen in right and left lambar regions, and
in the middle line below the umbilicus, flushing the
abdominal eavity with saline solution, and the inser-
tion of large drainage tubes. The liver abscess was
drained separately. The patient is now (June 11th,
1906) convaleseent.

Case 5. — A man, aged 37, resident all his life in
Britain, bad signs and symptoms of abscess of the
liver in 1904. The abscess was not operated upon,
and the pus burst upwards through the lung. The
expectoration of pus cehsed, ard the patient for a time
was fairly well. After four months the local signs and
symptoms returned, and again he went into hospital ;
no operation was performed, and again he seemed to
recover, but without any expectoration of pus. He con-
tinued to have hepatic pain and fever at intervals
until May, 1906, when I found him with increased
temperature, an epigastric swelling, local pain, and

eneral discomfort. After five days he ecame into

ospital, by which time the swelling had disappeared,
the temperature had fallen to normal, and the patient
said that the day before he came into hospital he had
passed at stool a large quantity of *“ the same material
he bad on a previous oceasion coughed up.” It was
plain the abscess had burst into the bowel, the eolon in
all probahility. So far as I can learn, this is the only
instance of a hepatic abscess which has been known
to burst in two directions, namely, upwards through
the lung and subsequently downwards into the bowel,

When cnt down upon, an abscess wag found on the
under-surface of the left half of the liver near the
posterior border; the liver, stomach, and eolon being
adherent to the wall of the abscess. The treatment
conzisted in exposing the swelling, packing the wound,
and at the end of a week opening and draining the
cavity. - The pus from this abscess was sterile—a
peculiar and most unexpected condition, seeing that
there had been a double source of possible contamina-
tion, namely, by way of the lung and by way of the
bowel. The patient is still under treatment.

THE ANATOMY OF THE BITING FLIES OF
THE GENERA STOMOXYS AND GLOSSINA.

By Lieut.-Colonel G. M. Grues, LAM.S. (Rid.).
(Continued from p. 178.)

THE sophagus, after its commencement in the
pharynx is a rather delicate tube. As seen in fig. 24,
A, it iz lined with an extremely delicate membrane,
which is probably smooth in the fresh state, but is
much wrinkled as seen in a transverse section on
account of the shrinking action of the reagents
employed on the softer tissues. In some of the folds
thus produced there will always be found minute
bodies which stain strongly with nuclear dyes and
possibly are nuclear bodies. The main thickness of
the walls of the tube is, however, formed of a ring of
faintly granular material which shows fairly clearly a
longitudinal striation, as seen in transverse section.
These fibres are probably muscular. In the same
sheath with these and lying always towards the lumen
of the tube are some oval nuclei provided with a dis-
tinet nueleolus.

Fia. 24.—a, portion of wall of free csophagus in transyverse
section: B, transverse section of the cesophagus as it passes
through the nerve collar.

There are rarely more than two of these, usually
almost opposite each other, in a fairly thin fransverse
section of the organ, and I believe them to be muscle
nuelei.  Outside these are some scattered cells of
about the same size as these muscle nuelei, but they
do not seem to be concerned in the strueture of the
tube, and are more probably lymph cells.
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The narrow porfion of the cesophagus, when it
passes through the nerve collar, has a very different
structure. The muscular and chitinous coats are both
so thin as to be barely perceptible, and the place of
the small nueclei, to be seen between the folds of the
chitinous inner lining of the first part, seems to be taken
by a continuous coat of large cells which have the
appearance of epithelial elements. The lumen is hers
stellate in transverse section, and, on account of the
size of the ahove-mentioned cells, extremely con-
tracted.

The histology of the nerve centres does not differ
from that of other diptera, a prominent character of
which is the smallness of the component cells. In
the layer of grey matter that surrounds the white com-
missural masses, two distinet forms of cells can be
distinguished. In one of these, which one would he
inelined fo believe motor in funetion, the structure
consists of multipolar cells, nsually about the diameter
of a human leucocyte. They have large nuclei, but

still possess a considerable volume of protoplasm.
Their prolongations give off fibres which oceasionally
can be traced for some distance. A good example of
a ganglionic mass of this structure is to be found on
ilz]ae surface of the ventral nerve cord in the middle
ine.

Fra. 25 —A, Portion of the ventral commissare and of the
motor mediann ganglionic mass in that situation; e, com-
missural structure ; g, motor ganglion cells : o, elements
embedded among the commissural fibres. B, Cortical layer of
anterior surface cerchral lobe,

The greater part of the sides of the cerebral masses
is occupied by the ganglia of the compound eyes, the
retinule of which are continuous with the cerebral
mass, but this has been too frequently described to
render desirable any further description here. An
account, running to some T0 pages, will be found in
Lowne's work already quoted, commencing p. 515.

On the anterior surface of the brain, however,
between the compound eyes, is a ganglionic layer
which is probably sensory in function. The component
cells of thiz are quite different from those of the pre-
sumed motor areas, the cells being smaller (about the
diameter of a human red blood corpuscle) and appar-
ently for the most part quite without prolongations,
though a few scattered cells of larger size show an
irregular outling, which suggests the existence of these.
There are four or five rows of these, and between them
and the white matter lies a row of very small and
distinetly multipolar cells. The outer surface of the
brain is bounded by a membrane formed of closely
adberent spindle-shaped cells, with large oval nuelei.
In other places the thickness of the ganglionie masses

may be as much as 20 or 30 rows of cells deep. In
using the word * row " it is not implied that the cells
are arranged in regular strata, as their disposition is
quite irregular, but refers merely to the number of cells
which may be eounted in the width of a section. In
specimens stained with borax earmine, a namber of
black pigment granules will be seen in these cells, and
impart to them a very characteristic appearance, which
is useful in recognising similar ganglion cells, in other
situations than the brain, as, for instance, in the sub-
cuticular tissue, beneath the sense organs of the
antenna, but in staining with hematin and most of the
aniline dyes, they cease to he distinguishable, on
account of similarity of colouration with other deeply
stained granules. Between the various bands of fibres
of the white matter, may be found a number of gang-
lionic masses, composed of cells of each of the above
descriptions, though the motor type predominate.
Lastly, scattered between the fibres are a number of
large clells or nuclei (¢), presenting a large, clear,
central avea, and round their periphery a number of
deeply staining granules, but these are probably not
nervous structures at all, but of a trophie function.

In Mr. Austen's monograph of (flossina, mention is
made (p. 63) of a sense organ placed near the base of
the third joint of the antenna, but without any detailed
description of its structure. In the corrvesponding
position in the antenna of Sfomoxys a similar organ
18 to be found, which, though I have made no exami-
nation of it in the former genus, has probably a similar
strueture. Judging from Lowne's figures, this organ
is represented also in the blow-fly, but differs some-
what in details of structure. ]

In Stomorys the aperture of the organ isoval and is
hidden by closely set, long, flexible hairs. This sht
opens into a sausage-shaped saccule, within whichis a
T-shaped projection which springs rather from the
anterior side of the saccule, the stem being short and
the top of the letter long and generally conforming to
the outline of the cavity, so that it appears as an
isolated piece in transverse sections that pass else-
where than in the plane of the stem. The whole of
this eavity is lined with peculiar stiff hairs, the bases
of which are short and conical, while they end in a
long bristle. These chitinous structures overlie
a layer of ganglionic cells, from each of which a
fibre runs to a hair, while pl’ﬂ}:im&“}‘ each gapglion
cell reepives a fibre from a ganglionic enlargement of
the antennal nerve, which fills up the greater part of
the cavity of the second antennal joint. The function
of the organ is probably that of hearing. In addition
to the saceule the whole surface of the organ is covered
with sensory hairs, each of which has a similar nerve
supply, and in the neighbourhood of the sacule are a
number of peculiar sense organs of a quite different
character. A number of these are to be found
amongst the bases of the long soft hairs that guard the
mouth of the saceule, while many others of con-
siderably larger size are contained in a porous plate
on the outer face of the antenna which is com-
waratively free from hairs. Though varying a good
deal in size, even in the porous plate, they all have
essentially the same structure, and consist of an
ovoid erypt, communicating by means of a pore with
the exterior, and springing from the base of which is
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a club-shaped body which fills most of the interior of
the crypt. From the club-shaped end of this body
springs a soft comical bair, the fine termipation of
which projects into the pore. Two rows of very
large organs of this sort are also to be found on the
posterior face of the antenna. The nervous supply of
these peculiar skructures is exactly similar to that of
the other hairs. They are believed to be olfactory
organs, but in view of their graduated size it would be
open to any one to suggest that they are chordotonal

Fig. 36, —The sense organs of the antenna. (1) Diagrammatic
longitudinal seetion ; (2) transverse section, = 250 diams, ;
E]Ei-] vartical section of position of outer wall of antenna, =« T00

HEES

organs, That certain insects lose the sense of
smell, when deprived of their antenn®, has been
fairly proved by Lubbock and others, but as to which
of the various sense organs found on the appendage
may serve this or that function must always remain
a matter of pure conjecture.

The thorax in all diptera is little else than a solid
mass of musele. If we snip off with sharp scissors,
the legs, with a little of the ventral wall of the
thorax, the ends of o nwesber of vertical bundles are
geen cut across. These are the coxal musecles of
the three pairs of legs, and if these be separated in
the middle line there will be seen opposite the
anterior legs a sausage-shaped mass
of considerable size, the great tho-
racic ganglion. Clearing this away
and just under its anterior end
will be seen a nodule of the size
of a small pin's head, and closer
inspection will show that there ex-
tends backwards from it a glistening
tube which is most characteristically
marked with closely placed mam-
milations. This is the mid-gut, and
lying on it will be seen three

elicate tubules, the middle and most
delicate of which is the erop duet
and those at the sides the now
glandular salivary glands. The
mid-gut can be traced forwards be-
yond the nodule, and with sufficient
ecare can be shown to be con-
tinuous with the wsophagus, as it
escapes from the nerve collar. The
nodule is placed at the junction of
the stomodmum with the mid-gut,
and is known as the proventri-

culus, a very Eaculim' organ, which will be deseribed
in detail further on. If these parts be removed it
will be seen that all else is muscle. Pressing apart
the masses in the middle line, layer after layer (four
in all) of longitudinal muscle can be clearly seen, filling
up the greater part of the space. Further out there
are numerous more or less nhlir}u!}l}r vertieal bundles.
The whole constitute the musecles of flight; for the
wing roots are not acted on directly by the museles,
as is the case with the ventral appendages, but in a
very indirect manner by their action in producing an
alteration in the form of the chitinous exoskeleton of
the thorax, and thereby actuating a complicated series
of selerites whlch are connected with the wing roots.
Any attempt to deseribe these muscles and their
action here is, however, clearly out of place; and
indeed, though much has been written on the subjeet
it is very doubtful if any one has yet solved the problem
of their mechanies.

The thoracic ganglion is mainly contained in the
mesothorax just above its sternum, but the oval ends
extend before and behind into the contiguous portions
of the pro- and meta-thorax. Sections show that there
are three principal ganglionic masses : a median com-
missural ganglion, which is divided into three parts,
and lateral ganglia which are so continuous as to
leave but little indication of the original separation
into the ganglia of the three thoracic somites, The
lateral branches of the ganglion have separate sensory
and motor roots, and ends behind in a median and
lateral branches which extend into the abdomen.
There does not appear to be any difference in the
anatomy of the nervous system from those of other
flies, and those who desire a description of its details
ghould consult some standard work on general dip-
terous anatomy, such as Lowne.

The proventriculus is a very peculiar structure
which forms a sort of three-way junction between
the w@sophagus, crop duct, and mid-gut, and is
situated in the prothorax, lying upon the ecephalo-
thoracie nerve cord and the front of the thoracic
ganglion. Apart from certain differences of mould-
ing, it is essentially the same in all Muscide, so

Fro. 27.—(1) Camera lueids drawing of o sagittal section of the proventriculus of
Stomoxys and its connections, x 50 diams, ; (2) and (3} frechand drawings of the
proventriculi of Glossing palpalis and Stomoerys caleitrans respectively viewed from
below ; JTis, TIts, first and second sternnl sclerites; od, crop duct ; myg, mid-gut;
ee, cesophagus ; pr, proventriculus ; #g, thoracie ganglion,
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that our description of the organ will, with a few
‘added words as to differences, serve equally well for
tomm.?a and Glossina. The body of the organ con-
of a fairly thick-walled bulb, from the dorsal
surface of which springs the mid-gut, while the erop
duct and wesophagus are connected with the ventral,

As will be seen from an inspection of fiz. 1, the
organ in Stomoxys closely resembles a retort, the beak
of which is formed by the mid-gut.

The wsophagus and erop duct, which really form
& continuous tube, give one the impression of entering
the under-surface separately, as seen in dissecting, hut
do not really do so, the illusion being produced by the
actually continuous tube being tucked up into the funnel.
shaped aperture in the lower surface of the proven-
triculus.
_ In Glossina the junction is T-shaped, and there is a
stinet vertical duet which runs up from the upper
surface of the junction between the aesophagus and
erop duct, so that, even to the digsector, the continuity
of the latter is quite obvious. In both genera, how-
ever, the vertical diverticulum enters the proventri-
enlus by piercing the centre of a very peculiar
Structure, which has exactly the form of a bone button,
the sewing whieh would attach such a button to the
cloth being represented by a stout pedunecle, through
which the vertical diverticulum passes to enter the
eayity of the proventriculus. Concealed beneath the
margin of the button is an annular thickening of the
floor of the cavity, which is formed of peculiar elubbed
lindrical epithelial cells.

G

. F1a. 28. — (1) Transverse section of roventrieulis, x 200 diams |
<] transverse section of salivary glands ; e, chitinons lining mem-
granc; f, fat body; g, mid-gut; e, waophagus ; pr, cavity of
proventriculus ; sg, salivary gland.

A ring of somewhat similar structure, in the middle
bf the upper surface of the button, surrounds the
bmost punciiform opening of the vertical diverticulum.
the lining, indeed, of this curious structure presents
4 80rt of epitome of the various types of epithelial cell.
Both surfaces of the remainder of the button are paved
With cubical cells; outside the thickening beneath it
khe floor of the cavity is composed first of cubical and
hen of columnar eells ; the lowor part of the vault is
0mposed of elements of the squamous form, and these

change again to the cubical type, which, in its turn,
{:lfra.dua.’tl}r changes to the much larger irregular glan-
ular type of cell which lines the commencement of
the mid-gut. .

The wmsophagus and erop duet may be taken as
chitinous stomodwal tubes, and it is a curious circum-
stance that this ehitinous lining is continued through
the vertical diverticulum into the proventriculus, and
lines its entire cavity, though there appears to be no
organic connection between this lining and the epithe-
lial coat already deseribed.

Though extremely delicate the strueture is per-
fectly definite and continuous; and though fluids
doubtless easily osmose through it, it seems rather
difficult to understand how the products of the epithe-
lial waste are disposed of. Taking the structure asa
whole, it is difficult to resist the idea that it must, in
some way, have a valvular funetion, though it is
difficult to say how. The button is a solid mass of
epithelia, and a most careful search through many
series of sections has entirely failed to demonstrate any
muscular components. The only way in which the
puncture can be imagined to be elosed by the strue-
tures as they stand is that the ring of eclub-shaped
epithelia, beneath the button, if secreting actively,
might swell and so cup the button more deeply, and
that any such alteration of form would certainly tend
to close the puncture. Weismann believes it to he
glandular, and Lowne regards it as a gizzard, and
there can be no doubt, as the latter points out, that it
is homologous with the gizzard of manducatory in-
sects, but it is difficult to see what a blood-sucking
insect wants with such an apparatus, and as a matter
of fact, but little changed red corpuscles of the
vietim are constantly to be found on the mid-gut.

In Stomorys the proventrieulus opens into the mid-
gut by a very narrow opening, followed immediately

) by a bulb-like dilatation ; after which the gut contracts

to a uniform diameter for the rest of its passage
through the thorax, but no such dilatation appears to
exist in (flossing. In this genus, too, the button is
oval instead of civeular, and the entire organ is oblong
with rounded corners and very slightly contracted in
the middle. In addition to this (fig 27, %), whereas in
Stomoxrys the organ is convex below in all directions,
in (flossina the sides are curled round to protect the
@sophagus and crop duct, so that, seen from below, it
has much the form of a Spanish priest's hat.

The Sﬂlj\'ﬂ-l'}" duets, almost ill'lﬂ'll:d'i.il.h&]}' after enter-
ing the thorax, change from minute chitinous tubes to
large tubular glands, and run back below the wso-
phagus to the sides of the proventriculus, and then
below the digestive tubes to the abdomen. They are
0-08 mm. in diameter, and are lined with a cubical
secretory epithelinm, the components of which assume
a keystone form on account of the smallness of the
lumen. They have large nuelei with prominent
chromatin fibres, and show neither anything in the
way of a basement membrane nor any chitinous
lining (fig. 28, ¥).

On the dorsal side of the digestive tube, and lying
in absolute contact with it, iz the aorta, but the peculi-
arities of its structure will be better deseribed in con-
nection with the abdominal dorsal vessel.

(Lo be continued.)
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B PoareT 1 Epithelivm of chiyle stomach, » T 2
flower thin part of proximal intestine, « #70; |
imetenteron, « 270 - i, vartical soation,

Wl szection of the rectum which is laid open, = %7 5, vertical zection of n rectal papilla, % 270
_::EIDIHDIJ.'::, % 270; 10, tranverse section of heart of Glosginn, = 270 :

Blomoxys, = 270 132, pavement endath
-h‘t-'hﬂd}' Ly, = THO;

v vertical section, upper part of proximal intestime,
, lnmen of intestine ; 4, the snme, = 7H0: 5,
lower part of metenteron, « 270-

< TH); 3, vertical section,
vertical section, upper part of
T, drawing in perspective of rectal papilla s seen in a
9, transverse section of heart of
11, semi-diagrammatic representation of valves of heart of

clinm of pericardial sepium, x 270 ; 18, portion of fat-body, = 550 14, * pericardial cel]
L5, pericardial cal], Leowne's musenlar type, = TH0; 16, transverse section, thoracie norta, = 1,500
To illustrate article by Lieut.-Col, G. M, GiLes, I.M.S,.

“The Anntomy of the Biting Flics of the Genora Sfonrorys and Glossing, ™
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drainage and filling in swamps. A great deal is now
being done on most of the estates by regular admin-
istration of quinine, and also by protection from
mosquitoes.

Malaria in children as evidenced by Examination of
blood.—No better indication of the presence or absence
of malaria in any given district can be obtained than by
i systematic examination of the blood of children.

The following details of the results of examinations
earried out by Dr. Watson in 1904 and 1905 are of
considerable intereat :—

Besults of Framination of Blood of Children in Klang and
Port Swettenham (specially Drained Areasz),

|

Nov. axp Dec., 1904 Nov, avp Dec,, 1005

i z 5

£ % - % | % |43

8 _ ¥ 3

a0 2B 8] 2|8

g Bl 5

—- ‘. =

Klang. . -5 - | 178 1 (057 |119 | 1 | 084
Port ttenham ..| &7 | 1 1-14 TG i (1] 000
= o = o o e
Total .. FG0 2 | 076 | 195 1 051

Results of Blood Eraminations in other Paris

of Ihstricd nof
expecially Drained,

I
Hov, awp Drc., 1904 Hov, axp Dee, 1006

—

No, Percentage bt P : e tase
Examineq | Tnfected : Infect Enu:;;e:l Infected T:i'r_-r_:t-'d
208 | 101 33-89 247 549 a%-8

Tmprovement in Health of Government Employées.—
The remarkable way in which the health of the
Government employées regiding at Klang and Port
Bwettenham has been affected is well shown by the
following figures. It may be mentioned that in 1901
the number of persons residing at Port Swettenham,
employed by Government, was 176, and in 1904, 281,

Tabie showing Number of Sick Certificates and Number of Thays®
Leave Granted on account of Malaria.

1000 192 1503 1944 1ok
Certificates .. 236 | 40 23 14 1
Days of Leave 1,026 198 73 71 a0

The conclusions to be arrived at from
given in this report are very evident :—

(1) Measures taken systematically to destroy the

eeding place of mosquitoes in the towns, the inhabi.
tants of which suffered terribly from malaria, were
followed almost immediately by a general improvement
in health and decrease in death-rate,

(2) That this was due directly to the works earried

the figures

out, and not to a general dying out of malaria in the
district, is elearly shown by figures pointing out that
while malaria has practically ceased to exist in the
areas treated, it has actually increased to a consider-
able extent in other parts of the district where anti-
malarial measures have not been undertaken.

The fact that the statistics for 1905 are even more
favourable than thosze for 1902 is very strong evidence
in favour of the permanent nature of the improvement
carried out,

If, as it is hoped, malaria has been permanently
stamped out from Klang and Port Swettenham by
works undertaken in 1901, our experience in the Malay
States should be of value to those responsible for the
health of communities similarly situated in many other
parts of the world,

THE ANATOMY OF THE BITING FLIES OF
THE GENERA STOMOXYS AND GLOSSINA.

By Lieut.-Colonel G. M. Gines, LALS, (Rtd).
(Continued from p. 185.)

TrE abdomen is a good deal shorter than the wings,
and, seen from above, appears to be composed of only
four segments, the juncture between the first two being
hidden and the remaining four concealed by being
curled under in the male or hidden in the telescoped
ovipositor of the female. In the gorged insect, the
whole of the ventro-anterior portion of the cavity is
taken up with the enormous crop, which in males,
when distended, oecupies almost the entire space,
leaving the other viscera crowded into a comparatively
small space behind and above it. When em ty of
food it contains a certain amount of air, and iieun.
Tulloch’s account, transeribed below, must be taken
as referring to it in this condition: As his admirable
account, which entirely agrees with my own observa-
bions, is very brief and to the purpose, I cannot do
better than transeribe it, altering the nomenclature,
where necessary, to that hitherto employed. He
SAYE :—

* The midgut runs down into the abdomen of the fiy a5 a
narrow tube of uniform diameter until it reaches nearly to
the posterior border of the crop. At this point it dilates to
several times its former diameter, its wall at the samne time
becoming thinner. It is proportionately shovter, less coiled,
and more distensilile than in (#logsina, being about three
times as long as the fly itself. This dilated portion has
three simple coils, which lie superposed in the middle of the
abdomen, and it then gradually narrows, continuing as a
uniformly narrow tube down to the rectum. The narrow
lower intestine has variable bends, but is not coiled. The
rectum is a dilated cone-shaped cavity, with its apex towards
the anus. TIts walls are teans arent, and through them are
seen the four trompet-shaped rectal papille, the narrow
ends of which are pointed towards the anus, a single trachea
entering the base of each. Below the dilatation, the rectum
is continued to the anus as a short, narrow tube. In the
female the distal part of the rectum runs within the ovi-
positor, the anus opening between the last segment of fhe
ovipositor and the terminal plate. In the male the ejacn-
latory duct ge8 over it dovsally from left to right and
runs anteriorly to enter the penis. The appendages of the
alimentary canal are the Mal vighian tubes, the crop and
the salivary glands. The Muﬁpighiun tubes arise from a
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shallow econstriction which marks the point of junetion
between the m‘idgul‘- and metenteron, and if, together with
the true proctodenm, eomprises in length about one fifth of
the abdominal intestinal canal. Two of the tubules arise
on either side from a short, common tube, all four being
about the same length. The two arising from one side have
thickened terminations, some four times greater than a

1. ik
Fig. 29, —Dissoctions of the abdemen of Stomorys, after Licut. Tulloch, seen from
* above :— (1) with the parts almost in sitn; (2) with the alimentary canal unravelled ; on,
‘common seminal doct; p, seminal duet; nse, duct of salivary gland ; Dss, crop duct;
H, doraal vessal; s, malphigian tobes; o, junction of distal intestine and moten.
ttaron ; F, proventrienlus ; &, rectum ; me, rectal papille ; s, salivary glands ; ss, crop;

Cgalivary gland, and lie in the pericardial sinus ; those of the
Cother ave of uniform thickness, and end amid the fat body
‘of the lower abdomen. The salivary glands in the abdomen
‘are ventral to the crop, and seen from above only a knuckle of
‘each projects beyond it, and then turned forwards to end close
‘80 the waist in slightly bulbous ends. Except for this
angular bend the glands are straight, and even if extended,
wounld not reach to the end of the fly.

Throughout its length the mucosa of the intestinal
anal is composed of a single layer of epithelial cells.
‘The wide thoracic portion of the midgut of the blow-
Ay, called by Lowne the chyle stomach, is in Stomoxys
‘& quite narrow tube, though it has the same structure
a8 in the former insect. Both it and the wide proximal
intestine is composed of a layer of cells whose compo-
‘nents vary a good deal in size and form, according to
the stage of secretory activity in which they have been
fixed. In the thoracic portion the musecular coat is
airly distinet, and both the longitudinal and eircular
fibres are arranged at intervals, leaving spaces where
there is only epithelium ; but the pouching out of the
lining into these spaces is by no means as marked as
in the blow-fly, so that even in proportion to its size
this part of the gut has not as strongly granular an
.Bl_:ipﬂl.mm:& when viewed with a dissecting lens. The
dilated part of the proximal intestine has an epithelial
lining (plate i., fig. 1) of much the same character, and
‘both in it and the narrow transparent part that
follows it the muscular coat is very ill marked, and
often appears quite absent in sections ; though where
the transition to the structure of the narrow part occurs,
the circular coat becomes very distinct (fig. 2). The
narrow part is lined with cubical cells of regular form

11, ehiyle duct ; ¢, dilated ends of left malphigian tubes; vs, vesicular seminalis,

(figs. 3 and 4), and has a very distinet limiting mem-
brane towards the lumen of the tube.

The metenteron, on the other hand, is strongly
musecular, and is structurally divisible into two dis-
tinet portions. For the first and greater }mrt. of its
length it is lined with a distinet cuticular lining, the
epithelial elements of which are
scarcely discernible. In the ordin-
ary contracted condition of the
tube, this is wrinkled into deep
folds, in the interior of which
are strong longitudinal muscular
bands (pl. i., fig. 5), and outside
these is an equally strong coat of
cireular muscular fibres. The last
short portion before the rectal
valve is of similar structure, but
here (fig. 6) the cuticular lining
has become distinetly chitinous,
and has developed into a eurious
armature of powerful spines, the
function of which I am unable
to conjecture. There is, however,
nothing generically peculiar in
this structure, which is, 1 believa,
found throughout the Museidz.
The **rectal valve™ between this
portion of the intestine and the
rectum s lined with similar
spines, and is surrounded by
a muscular thickening., At first
the rectum is tubular, and its
chitinous lining has a distinct
basis of cubical epithelial elements; but after pass-
ing a quasi-sphincter formed by a thickening of
the muscular coat, it expands into a large cavity
which lies on the right side just under the interior
abdominal terga. This dilated portion of the rectum
is lined by a delicate chitinous membrane, the epi-
thelial basis of which is not easily demonstrable, and
is covered with a network of muscular fibres closer
meshed, but of the same general character as that of
the crop. This dilatation contains the four rectal
papille, which are four cylindrical projections ending
in blunt conieal points, lying two and two lengthwise
in the intestine. They resemble a good deal the rectal
gills of certain aquatic larve, but according to Lowne
subserve the renal function, as he has found in them
a substance related to uric acid. Their general form
may be seen from the dissection (plate i., fig. T) of the two
right-hand papillee (the figure being reversed), and in
section (plate i., fig. 8) are seen to be formed of very
large columnarcells surrounding a core of delicate meso-
dermic tissue in which is imbedded a large trachea.
Behind the papille the rectum contracts to a mere
slit, and the absclute anus is guarded by a strong
sphineter of unstriped muscle.

The malphigian tubes which enter the bowel
at the point of junction of the proximal intestine
with the metenteron hardly differ from those
of the mosquito even in size. Their large pig-
mented cells and slit-like lumen, zig-zag longitudin-
ally, must be familiar to most students of tropical
medicine from their dissections of those insects.
Lowne advances strong reasons for believing that
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~ their function is hepatic, and
posed, renal.

F_The crop has an elastic pigmented chitinous mem-
brane covered with an open and rather irregular

not, as usuvally sup-

B .

x5

Fio. 80.—General view of the digestive tract of Glossina

palis, as seen in dorsal view without dizturbing its parts.

o heart and over-lying traches and fat-body are removed in
the abdomen, also the muscles in the thorax, and the brain
and other Parta of the nervous systom are omitted from the
deawing. The head is turned round to the left, in order to
thow the pharynx, &e.. in theee-quarter side view, P, pharynx
ks, msophagus (the portion which przses through the brain
being represented with a dotted outline) ; 8¢, stomaeh: Th, T,
thoracic intestine, pulled over to the right, in order to show
the doct of the crop lying beneath it; 8, 0 salivary duct :
DS, 8t, duct of ; S, Sf, the sucking stomach ; 8, G, salivary
Bland (that on tha right is drawn from a specimen in which
the gland was more developed than in the case of that drawn
on the left); 1- 1%, limhs of the abdominal intesting (see
fig. 31) ; B, rectum,  (After Minchin,)

network of unstriped muscle, and its ventral side is
connected with the abdominal sterng by a number of
single obliquely-directed striped muscular fibres. [ts
whole structure is such that though clearly contrae-
tile, it is obviously absolutely incapable of active dila-
tation, so the name of * sucking stomach,” which ig
sometimes applied to it, should be carefully avoided.
In Gilossina the abdominal intestine is longer, larger,
and in every way more voluminous, and the secretory
area of the dilated portion has its surface enormously
increased by deep infoldings of very large epithelial

==

Fra. 31.—Dingram to show the various limbs (1—18) of the
abdominal intestine, and their arrangement in the abdomen.
The asterisk * denotes the point at which the Malpighian
tubules arise in the tonth limb, ([After Minchim.)

elements. The two figures herewith reproduced from
Professor Minchin's paper will, in the light of what
has been said of the allied species, give a sufficient
idea of the arrangement of the parts, and as he pro-
poses to write a paper on the histology of the genus, any
further discussion of the subject here is superfluous.

The enormous development of the intestine is some-
what surprising in a species subsisting on so nutritions
a diet as blood.

The vascular system.—What is found by the writer
the readiest plan of demonstrating the dorsal vessel of
a dipterous insect is to compress the insect between
the fingers and thumb, at the same time, as far as
possible, strengthening out the dorsal curve, and then
to snip off the mid-dorsal portion of the abdomen by
a single stroke of a pair of sharp scissors.

The portion removed is then placed in water, under
the dissecting microscope, and as much as possible
of the fat body picked away. The facility of this
latter operation, however, differs greatly in different
species, but is especially difficult in Stomoxys. Lieut.
Tullach, in his paper, notices this point. He BAYS 1—

* Though several stained preparations were made, it was
impossible, owing to the fat body, which obscured all detail,
to count the chambers and cells in the heart wall, They
seemed, from a comparison of all preparations, to be re-
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- duced in proportion to the emaller number (four) of abdomi-
- nal segments possessed by Stomorys.”
As compared with Glossina, I am inclined to agree
with Lieut. Tulloch as to the number of chambers, but
-must confess great uncertainty on the point.
Referring to Glossina, Prof. Minchin writes as
follows :—

* The vascular system consists of the heart, in the abdo-
‘men, and its continuation, the thoracic aorta, in the thorax.
“The heart occupies the five anterior segments of the
abdomen, and iz situated dorsally immediately below the
plates of the terga. It is 5o imbedded in the fat body and
pericardial tissue that not mueh ean be made out of its
structure by dissection alone, and examination of it mounted
ag o preparation for the microscope Is necessary. IL can
then be zeen to have five chambers, each with a pair of
ostia and a pair of alary muscles, corvesponding to the seg-
ments in which it lies. The alary museles pass out at right
angles to the axis of the heart, and ean be traced through
the fob body to their attachments at the external lateral
margins of the tergal plates.

“The hindermost ehamber of the heart appears to end
blindly posteriorly. A little way in front of the hinder end
are attached the two large alary muscles, the largest of the
whole series; not far in front of these again are the two
ortia, on the sides af the widest part of the chamber. In
front of the ostia the lumen of the heart narrows rapidly,
and to the narrow portion is attached the next pair of alary
musecles, lying in the hinder part of segment 4. This
arrangement is continued in segments 2, 8, and 4, the dilated
portion of the chamber, with the ostia, occupying the
middle of the segment, while the alary muscles, attached to
the constrictions between the chambers, lie in the posterior
regions of the segments, The alary muscles of these three
segments are of moderate size, In segment 2 the heart
recelves o pair of tracheal tubes, right and left, which come
ta it opposite the ostia, and fork at once into branches run-
ning forwards and backwards. The alary muscles corres.

ing to the first abdominal segment are very small and
flicult to make out, and the region of the heart to which
they are attached does not show the slightest diminution or
constriction of its lumen, as is the ease in all the chambers
posterior to it. In frontof the fivst pair of alary museles, at
the usual interval, are the two ostia, quite similar to those
of the other chambers. In front of the first pair of ostia the
lomen of the heart narrows to form a thin-walled vessel,
which passes through the waist to become the artery which
I have termed above the thoracic aorta. This last runs
along the thoracic intestine on its dorsal side, and is con-
tinoed over the stomach, remaining appavently quite in.
dependent of the digestive tract, and only loosely attached
to it, until it reaches the wsophagus. Here it is firmly
attached and becomes cmmi:?i:m?ﬂ}- dilated, A short
distance in front of the stomach a conspicnous cnshion-like
masg of large cells lies over the aorta. At first T took this
structure for a ganglion, but it appears to be a sort of lym-
phatic gland, judging from its appearance in sections. The
thoracic aorta is apparently continued through the neck into
the head, but I have not been able to follow its course
further than the thorax,

“ The microscopie examination of the heart shows further
that its floor is composed chiefly of fusiform cells resem-
b-:“i‘lﬁ unstriped muscle fibres, while its sides are made up of

gantic cells with nuclei of corresponding proportions.
hese cells are arranged with perfect regularity, and in a
manner exactly similar on the two sides of the heart. Each
oatinm is formed by two cells, which are of small size when
eompared with the huge cells building up the wall of the
heart, but are very large when compared with the cells of
the surrounding tissues. Two of the giant cells intervene
on each side between the hinder end of the heart and the
fifth pair ﬂl. Ik]llr}' muscles ; two more between these muscles
Pand the ostin next in front of them : and so on with unfail-

=

ing regularity all the length of the heart, each ostium being
separated from the alary museles next in front or behind by
just two giant cells. In front of the first pair of ostia are
found two cells of the usual size on each side, then a pair of
slightly smaller eells, which pass on into the walls of the
thoracie aorta. Thus the entire wall of the heart is built
up of 28 pairs of glant cells, not ecunting the ten couples of
smanller eells which compoze the five pairs of ostia: to wit,
four pairs to each of the five chambers, two additional pairs
behind the fifth pair of alary muscles, and one pair
anteriorly, making the transition to the thoracic aorta. In
view of the fact that the thovacie vessel is itself to be con-
sidered as o modified anterior portion of the heart, it is in-
teresting to find that its delicate wall contains very ]al.rge,
ﬂn.li.cncﬁ nuelei. arranged in pairs right and left.

*“The alary muscles consist of delicate fibrils, arranged in
an irregular fan-like manner, uniting into a stouk muscle-
fibre which is distinetly strinted.”

The above description, in the main, applies equall
well to Stomoxrys, and is in entire agreement with such
observations as I have made on Glossina, except as to
the floor of the heart being composed of ** fusiform
cells resembling unstriped muscular fibres.” It is
believed that the statement is referable to the appear-
ances presented by dissected specimens, which always
include the pericardial septum, which, seen in optical
section, certainly conveys the impression described.
As the result of the examination of sections, the
writer believes that Lowne is correct in deseribing the
dorsal vessel of Diptera as a hollow muscle, composed
at the most of two cells in any single transverse
section.

lin: 2

M-~

D

n
Fig. 82,

Lowne's conception of the heart of the blow-fly, as
gathered from his book, may be diagrammatieally repre-
sented as in fig. 32, each large nucleated cell being
provided with lateral expansions whicih meet above in
the middle line. In Glossina, however, my sections
appear to show that there are always two cells in any
individual transverse section ; and that, as Professor
Minchin states, they are symmetrically disposed in
pairs, but I can find no difference in structure in the
upper and lower walls, and so doubt the existence of a
structurally differentiated floor to the organ.

In Stomoxys there are also usually two cells in any
individual transverse section, but they are placed not
opposite each other, but alternately, so that only one
of the oblong nuclei is ever visible in a single section,
and opposite the middle of each the entire circumfer-
ence of the tube is presumably formed by that cell
alone. The number of giant ecells would therefore be
less than in Glossina; but, like Lieut. Tulloch, I have
been quite unable to count them, and the heart 1s so
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frequently damaged in serial sections of the entire
inseet that they throw no further light on the point
beyond the fact that the nuclei are certainly opposite
in Glossina and alternate in Stomozys.

Seen in transverse seetion, the entire wall of the
heart has an uniform structure but for the nuclei of
its component giant cells. On close examination the
protoplasm is seen to be broken up into masses of
irregular prismatie seetion which form the eross view
of the longitudinal striation, which is distinetly visible
in longitudinal optical section. Plate i., fig. 9, repre-
sents a section of the anterior part of the heart of
Stomozys (Banded form %) in which, on the right side
of the figure, one of the nuclei of that side is cut
across, while that of the opposite side is divided
beyond the nucleus, and so represented only by a
slight projection. 1In pl. i., fig. 10, is shown a similar
section of the back part of the heart of Glossina, in
which the nuclei of the two component cells are
divided at about a corresponding level. It is note-
worthy that in this insect the cells project much more
into the lumen of the tube than in Stomorys, so that
at their thickest part they appear connected with the
body of the cell by a comparatively narrow pedicle.
Fig. 11 is a semi-diagrammatic representation of a valve
in (lossina as seen in optical section. It will be
noticed that it differs somewhat from Prof. Minchin's
account of the number of component smaller cells, in
that three instead of two are represented as forming
the valve, but the appenranmlpmsante& by a structure
seen in this way are notoriously deceptive, and I have
no disposition to press the point. In Stomorys I have
as yet failed to obtain any satisfactory view of the
valves. (To be continued.)

.

@orrespondence,
To the Editors of the Joursat oF Trorican MepIcINg.

Dear Sins,--The following case may be of some interest
to younger members of the profession in the tropics. A
blacksmith, 5., aged 85, from Jeruaalem, well-known as one
of the strongest men in the place, consulted me three or
four months since for abdominal pain.  Nothing being much
wrong with him [ preseribed a purge with santoninum. Next
day he eame back much pleased with the relief he had ex-
pevienced, but I could hardly understand why he was so

lensed. However, next day his symptoms recurred, it
eing cold weather and no history of fever and chills being
given, the idea of malaria never occurred to me.

Two days later I reeeived an urgent message, and later an
offer of double the usual fee if T would go ot onee to see him,
He was doubled up with abdominal pain and had been very
sick, but there was nothing in the Illb:h:ulmu to account for
it. Finding he had a temperature of 108% 1 took o slide of
hig blood, warning him that if the examination were negative
he must go to hospital. The matter was cleared up, greatly
to my surprise, by my finding numerous tertian parasites
and gametes, and a few doses of quinine soon ended the
attack ; the spleen was not at all enlarged.

I am, &e.,

Ramallah, Jernsalem, J. CROPPER.
June 186k, 1906,

T'o the Editors of the Jouvrsan orF TrRorican Mepioise.

S1r8,~-In the course of my work with films from yaws
lesions and glands, I have been able to confirm some ab

THE JOURNAL OF TROPICAL MEDICINE.

least of the observations of Dr. MeLennan (Britizh Medical
Jowrnal, May 12th, 1908), connecting spiv. pallida with
evtorchyctes luis,

The encloged sketehes were taken from a amear of seram
of o eleaned frambegia, stained in Giemsa solution. They
show in the briefest way the almost certain identity of the
organisms found in syphilis and yaws.

he study iz a diffieult one, especially for a medical
officer * fed up ' with work, and I have been Immiiﬂsl.[}pud
by want of higher powers. The London School of Tropieal
Medicine lent me a 44, but unfortunately they required it
again before one had got well into the research.

I am now awaiting new lenzes, and hope to be in a
position to report progress later.

e

A
Jp/‘w l: 1
Fio. 1. | Fig. 2.

Some forms ocourring on same
slide as fig. 1.

C. W. Branxecn, M.B.

A group as actually seen,

&t Vinesnt, B.W. 1.
May 2060, 1906,

To the Kditore of the Jovrwan o¥ Trorioan MepIcige.

Dear Sies,—I enclose a slide showing o method of pre-
paring films of blood which I have found very useful in
practice. It has the following advantages:—(1) Great
simplicity. (2) The film can be made at any distance from
the edge of the slide. (8) In an emergency the ear can be
etit with the edge of the slide in the abaence of knife or
needle. An ordinary ground glass slide is elipped by
seissors so that one end is narrowed to the desired width of
the film, this varying according to the partienlar mechanical
stage in use. The film is made in the ordinary way as

deseribed by Daniels, .e., with the end of the alide,
I am, &e.,
J. Crorrer, MDD,

Film made by slide below.

Alide cut to desired width.
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Iacuoss.

A poor patient comes to a doctor with pains in the
abdomen and ecalves, and with jaundice. History
shows sudden accession of fever without shivering and
icuoudrrence of similar eases of fever in the neighbour-

ood.

This fever is not malaria, because quinine in very big
doses has no effect and patients do not shiver.

It is not plague, because alinost all patients recover,
there are no buboes, and the fever is less,

It is not rheumatism, because the pain is in muscles
and tendons, and salieylate and alkalies have no effect
on its course, and there is no swelling of joints.

It is not tﬂ'phuid, because the duration is only seven
days ; the characteristic headache and slow pulse are
wanting ; there is no diarrheea. Chlorine mixture
seems to do harm in this disease.

The dia,%nocsis 18 very simple if microscopic exami-
nation of the blood is made.

TrEATMENT,

The fever runs its course and defies all methods of
treatment., The less active medicinal treatment you
give these people the better.

Opiwm in pill form, pushed to produce pin-poiut
pupil, does some good.

uinine in 5 gr. doses keeps a check on the peculiar
“air hunger" respirations. Patients getting quinine
have better pulse than those taking diaphoreties. The
motions are less coloured under quinine. The re-

la.pe‘;l.a is more marked in patients who take quinine
during the first attack.

All antiseptics seem to do harm in this fever.

Diaphoretic treatment is exhausting.

Cold water baths are very beneficial. Still, under
cold baths the tongue does not improve as it does in
typhoid ; but the ** air hunger " respirations diminish.
The urine is improved by baths.

Food consisting of fresh fruits, especially oranges
in abundance, fresh milk, fresh mutton broth with

lenty of salt, and green vegetables is the proper diet.
leohol seems to do harm in this fever ; even the worst
cases recover without a drop of it,

Nothing active should be done for the jaundice.
Fomenting over the liver for pain does harm Vomit-
Ing 18 not amenable to any treatment.

To check the relapse residence must be changed at
once. Fruits, port wine and plenty of eommon salt
help to render the relapse less severe.

———

THEHANA'FDMY OF THE BITING FLIES OF
THE GENERA STOMOXYS AND GLOSSINA.

By Lieut.-Colonel G, M. Gies, LM.S. (Rtd.).
(Continued from p. 202.)

The heart lies almost free in the pericardial cavity :
but is, nevertheless, firmly supported by muscular
bands, the alar muscles deseribed by Prof. Minchin,
but these seem to me quite distinet from the strong
antero posterior muscle which forms a part of the
pericardial septum, and which, to judge from his

plate Ixv. is the structure so named by Lowns in bhis
book on the blow-fly. i

This latter structure is well represented in both
Stomorys and (Flossina, and does not appear to
me to have any direct connection with the heart
at all, and is certainly not the same as the
structures referred to under that name by Prof.
Minchin, which seem to have a much hetter claim
to be =o called. The musele of the septum is
a very well marked structure, broad in front and
narrow behind, and is somewhat fan.shaped. The
more internal fibres soon join with those of the
opposite side under the first two chambers of the
heart, while most of the rest extend the whole length
of the septum, of which they form a considerable por-
tion of the substance. The septum, is, however a very
complex structure. It is lined with a distinet layer of
pavement, endothelium (vide pl. i., fig. 12) and there are
said to be pores in it, whereﬁy the pericardium com-
municates with the general body cavity. Besides this
there appears to me to be a delicate but perfectly
regular layer of unstriated transverse fibres. Its
lateral attachments to the terga are embedded in thick
masses of the fat-body. The fat-body appears to cor-
respond to the © cellular " tissue of vertebrates, and
forms the packing of the organs not only about the
septum but in every other waste space of the body. It
is composed of enormous cells which appear to be
usually multi-nucleate, but as a rule, it is not easy to
distinguish the limitations of the component cells. The
protoplasm (as shewn in pl. i., fig. 13), is vacuolated,
the spaces, in specimens that have not been treated
with solvent reagents, being occupied with a reserve
store of nutriment.

Besides the structures already enumerated as enter-
ing into the formation of the pericardial septum, there
are two distinet sorts of cell which have been indiffer-
ently referred to by authors as * pericardial cells.”
One category of these (pl. 1., fig. 14) are undoubtedly
nothing more than youvg mononuclear fat cells, their
protoplasms having exactly the same structure as the
cells of the fat body. The others are very different and
are multipolar cells (pl. i. fig. 15), the poles of which,
according to Lowne, are muscular fibres. These
form a network over especially the lateral parts of
the septum, and look exactly like ganglion cells,
though it is not suggested that they are of that
nature. In studying the literature of the subject it
iz well, however, to remember that either of the
above forms of cell may be referred to by a writer, as
the obvious discrepancies between their deseriptions
are otherwise very confusing.

As far as the writer can see, Lowne's theory that the
dorsal wvessel is a hollow muscular fibre iz a quite
accurate description of the thoracic aorta, as it seems
to consist of a single row of long cells, the sides of
which curve upwards to meet in the middle line above,
The protoplasm, with the nuelei of these cells, forms a
continuous thread in the middle of the ventral wall of
the tube, lying in contact with the dorsal wall of the
gut, while the lateral prolongations, which form the
walls of the vessel, are extremely thin and delicate.
The lumen of the tube is triangular with the apex
dorsal and the flat base vewntral, so that it fills up the
interstice between the gut below and the lowest pair of
great longitudinal thoracic muscles, and is padded on
either side by rows of fat-cells.
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The generative organs,—These in all Diptera, and in
both sexes, consist essentially of a Y-shaped tube, the
branches of which lead up to a tract of genera-
tive epithelium. Into the point of meeting of the
arms of the ¥, there enters, in each sex, a pair
of accessory glands, so that it would be, per-
haps, more exact to describe the agygos reproduc-
tive duct as dividing into four follicles ; as morphologi-
cally it seems probable that the reproductive and their
accessory glands may be of the same’ value. In
the male these glands are usually spoken of as the
vesicul® seminalis, but the term is an entire misnomer,
as they secrete a milky coagulate fluid which mixes
with the semen in the common sperm duet, but never
contain spermatozoa. Structurally they closely re-
semble the parovaria, or corresponding accessory
glands of the female. In Stomorys, however, the
usual arrangement is considerably modified, as the
?m*ngania only exist as separate lateral organs for a
airly short distance as a pair of diverticula and then
unite to form a single tube which, for the greater part of
its length, seems quite without convelution, and runs he-
side the ejaculatory duct to its point of union with the
common sperm duct, which immediately after divides
into three—the lateral branches or vasa differentia
(efferentia of Lowne) looping backwards to the testes,
while the median extension widens to form a rudi-
mentary ejaculatory sac, which, however, has neither
the musecular loops nor the fan-shaped sclerite which
make it such a prominent organ in the blow-fly.

The ejaculatory duct is so small in comparison with
the paragonium which lies beside it that it is very

Fro. 38, —a, disgrammatic représentation of male interoal generative organs; p, trans.
verse gection, paragonium ; and, o, transverse seetion, ductus ejaeulatorius, = 400 diams,

likely to be overlooked in dissecting, and the para-
gonium mistaken for it, as the latter is 0-15 mm. in
diameter, while the ejaculatory duct is but 0-05. The
duet, vasa differentia and ejaculatory sae are of exactly
similar structure, being formed of a structureless in-
tima, lined with conical epithelial cells, the apices of
which project into the lumen so as to impart to it a

ragged outline. The paragonium is a peculiar struc-
ture, as the lumen of the tube is surrounded by a
trabecular structure, the interspaces of which are filled
with a granular material. The trabeeule radiate to-
wards the lumen, and so have a superficial resemblance
to columpar epithelium, but though I have stained
them in various ways, and the lining of the ejacula-
tory duet lying close by has the nuclei of its epithelia
quite distinet, I have never seen any strueture in the
granular substance which could be regarded as a
nucleus, while the trabecul® are distinetly nucleated,
especially at their internodes. On this account I
prefer to consider the granular substance as inter-
eellular. The testez are two small bodies enclosed in
a sac formed of flat, deeply pigmented epithelium. In
mature insects it is almost entirely filled with sperma-
tozoa of enormous length, but in young insects trabe-
cul@ of father cellz project into the interior, and there
may be but little ripe sperm.

The stages of the spermatogenesis seem to be quite
normal and have been described ad nawseam by many
writers. All these structures are imhedded in a dense
mass of fat-body, and in front lie beside the reetum.
A rather complicated system of muscles come into
view in the hindmost sections of a series which actuate
the rather complicated external genitalia. For most
of their course the ejaculatory duct and paragonium
run rather above the longitudinal axis of the insect,
but as they approach the hypopygium bend sharply
down to the venter,

The female generative organs are quite of the usual
dipterous type, each inseet producing in the course of
& season an immense number
of large oval eggs.

These eggs during their
development lie more or less
in rows of about four ova of
varions stages, and it is usual
to speak of these rows as
*“ovarioles,” but the cavity
containing each ovule is just
as separate from the more
and less developed ovules
below and above it respec-
tively, as it is from those
of similar development sur-
rounding it, and the separa-
tion in both cases consists
of an open stroma of mus-
cular fibres without any de-
finite intima or epithelial
lining, so that fundamentally
their structure is the same
as that of the mammalian
ovary with which human
anatomists are familiar. The
general arrangement and re-
lations of the ovaries may
be gathered from the following figure, which includes
also a diagram of the ovipositor copied from Lieut.
Tulloch’s paper.

The lateral oviduets, too, cannot be said to expand
into a funnel-shaped reeeptacle receiving the ovarioles,
a8 it seems rather a portion of the general body cavity
into which the branches open, which latter receive the
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ules after the debiscence of the muscular alvecliin surrounded by a capsule of small eells, The next
hich they lie, and to which they are guided by a larger form (&) has two nuclei, and spring from a small
ntinuity of the museular structure of the ovary with celled mass on one side, while on the other the
hat of the wall of the oviduct. capsule is lined with large columnar epithelium, from
The smallest germ cells are mulfinuecleate masses which is developed the chorion which forms the shell
of the full grown ovule (¢). In the less mature eggs
the chorion is still recognisable as a lining of flat cells
(d) within the shell, but in those ready to pass into
the oviduct it is difficult to distinguish this membrane.
In ovaries in a certain stage of development belore
the chorion bas changed into egg-shell, it is easy to
mistake it for an epithelial lining of the ovariole.
The eggs (c) are elongated ovoids having at their
upper end an infolding of shell and chorion which
leads to a minute canal, the microphyle, passing to the
interior of the ovum to give passage to the sperm cells
of the male. The stroma separating the ovarioles
consists of elongated spindle cells containing each a
row of nuclei. In (¢) these muscle cells are repre-
sented in the inter spaces between three contiguous
ﬂi\'uies. Under a high power it ecan be made out that
v o, the egg-shell is fibrillated, or striated vertically to its
‘Eﬂgti;‘t;ff ::;ﬁ;,?:ﬁgﬁa:{:frﬁéﬂ?}}"Ii':;lmf;; surface. Towards the end of the common oviduct
heart ; myg, mid-gut, » 98; o, ovules; s, pericardial septum, there opens  into 16 the two accessory glands
x 20, (parovaria), and the ducts of the three spernothecs.

s - —_
= T e T

Prare I, —a, Young ovarlole, % 270; b, ovariole further developed, » 270; ¢, fully developed ege in its alveslus, x 50;
d, portion of chorion or lining membrane of egg shell, = 270; ¢, muscular stroma separating throe ovarioles, = 270 ;
f, portion of parovarium, = 540; g, the same and its duot, »« 270 ; &, seotion of one of the vesiculm seminalis, x 540,

(Lo be conlinued.)
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THE ANATOMY OF THE BITING FLIES OF
THE GENERA STOMOXYS AND GLOSSINA.

By Lieut.-Colonel G. M. Giies, I.M.8. (Ittd.).
(Continued from p. 219.)

Tue parovaria (fig. 9) are two long, somewhat con-
voluted tubes, the larger distal ends of which are
attached to the branches of the oviduct near to the
point, where they loose themselves in the stroma of the
ovaries. They then pass backwards into the ovipositor,
and then turn forwards again to their termination in
the common oviduct. They have the same trabecular
structure as the paragonia, but the trabecul® and the
nuelei of their internodes are much larger, and a com-
parison of fig. 9, Plate I., with fig. b, Plate I1., shows
that they also present resemblances in structure to
that of the younger ovarioles. They appear to secrete
a coagulable fluid similartothat of the paragonia. The
remaining accessory structures are the spermothecw
or receptacul® seminis, of which there are three, each
of which (Plate 11., fig. b.) consists of a dense chitinous
sac supported in a cellular mass like an acorn in its cup.

The chifinous membrane is fenestrated, as will be
seen in fig. 2, and the duects are supported by a spiral
fibre somewhat like that of a trachea, but much coarser.

Only one eoitus takes place between the sexes, and
in these saes sufficient semen is stored on that occa-
gion to last thelife of the female.

The ovipositor is quite of the usual type.
Tulloch deseribes it az follows :—
| «The ovipositor consists of three cylindrical segments of
thin chitin, which usually lie teleseoped inside the abdomen.
! There is also a single external flap of dark chitin, which
lies folded upon the ventral surface of the fly. When the
| ovipogitor is extroded, by squeezing the abdomen, the recep-
tacola and uberus ave pulled down with it and can be seen
 through the transparent walle. The upper segment has
- thres longitudinal rods of chitin, two dorsal and one ventral.
| The next is similar, but the last has the two dorvsal plates

Lieut.

only. The external flap, which iz probably the ventral rib
of the last segment, is roughly quadrilateral, and has no
divergent prong-like processes arising from its free hinder
border.”

Within the ovipositor is a complicated system of
circular and longitudinal striated muscles, which per-
form the actions of protrusion and retraction.

The male organs of Glossing, as far as their histology
is concerned, present no notable differences from those
of Stomozxys, but according to Prof. Minchin, the para-
gonia are more of the usual type, being distinet from
each other throughout. Those of the female, on the
other hand, depart entirely from the usual fly-type,
being modified to meet the peculiar plan of reproduc-
tion of these insects which give birth not to a multi-
tude of eggs but to a very limited number of larve.
Owing to this, the common oviduct or uterus is of
great size, and to expel the large full-grown larve the
ovipositor is provided with musecles, which, although on
the same plan as those of Stomoxrys, are so enormously
developed that a section of this part of the body on a
casual glance looks much like one of the thorax of an
ordinary fly. Prof. Minchin's description runs as
follows :—

“The female genital organs differ congiderably in appear-
ance, according as they arve in the gravid or non-gravid
condition. In the course of my dissections I have ﬂ-nlj_r‘
found one female in the latter state.  In the later periods of
gestation the condition of the female is obvious externally,
but females which de not appear to be gravid are found on
dissection to have a small larva in the uterus,

* The female organs (fig. 85) consist, like those of the male,
of paived and unpaired portions. The former comprise the
ovaries, the receptacula seminis and their duets, and the
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Fia., 35, —The hinder segments of the abdomen with the female
genital organs of Glossina in siftu, dorsal view. ree. sem,, recep-
tnculn seminis 3 or. r., ov, 1, right aod left ovarioles ; d. rec., duct
of the right receptaculum seminis; gl. uf., nterine glands (the
greater number of these have been removed); ¢ d. gl their
common duet ; refr, ul, retractor musele of the uterus; Od., ovi-
duet; Uf, uterua; L., hinder extremity of the larva, causing
a bulge in the uterus ; pre. uf., protractor uberi, attached to the
chitinons plate (Ch, 1); me. vag, muscle (dilator vaginse?)
pissing from the vagina to the tergum of the seventh abdominal
sagment ; me. v, musele passing from the paired chitinous plate
(Ch. 2) on each side of the vulve to the seventh tergum ;
I'ag., vagina; V., vulva, the anterior margin of which is shown
by o dotted line; Aw., anus; Ch. 1, Ch. 2, 1:|:.'|.i.l'1‘.'1] chitinous
plates,  (After Tulloch. )
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uterine glands ; the latter are the oviduet, uterus, and vagina.
The female system of organs is congiderably modified from
the condition usually found in inseets, in relation to the fly's
peculiar method of reproduction,

** The ovaries are reduced toa single pair of ovarian tubes
or ovarioles, one on each side of the body (figs. 85 and 86,
ov. #., ov. L). Each ovariole shows only a small number of
zﬁg-chmhm, not more than four or five. The lowest

amber is very much larger than any of the others, and
containg a large ovum. When this ovam js eomparatively
small, the other egg-chambers are in a line with it (fig. 6,

R

gvd eeea
--- 'd.r::.
ik Sl

F16. 36.—The ovarioles and oviduet of a non-gravid female
Glossina. a. ov,, apex of right ovariole : other lotters as in Ghe
Em:ading figure. The very large ovem in the right ovariole

a8 pushed the oviduct over towards the left side of the body.

ov. r.), but as the ovum grows larger it grows past the other
:ﬁg-uhnmhers. £0 that they appear attached to the side of

e ovam (fig. 85, ov. 1, fig. 36, ov. 1., ov. r.).

“The two ovarioles ave always asymmetrical, owing to
the fact that the ova in the lowest egr-chambers reach full
growth on each side alternately, so that if there is a large
ovam on the left, there will be a smaller one on the right,
and vice versd. The largest ovum I have seen was from o
non-gravid female (fig, 86, ov, r.), and was probably nearly,
if not quite, full-sized.

“The two ovarioles open into the short, broad oviduct
(figs. 85 and 38, od.), which widens out at its lower end to
Eﬁ' into the uterus slightly behind the proximal end of the

E.
** At its distal-expanded end the oviduet receives right and
left the two ducts (d. rec.) of the receptacula seminis. The
latter (rec. sem.) are small spherical bodies of a bright
orange-yellow colour, surrounded by a whitish, transparent
Examination of the receptacula stained and
mounted in Canada balsam shows that the eleay envelope is
an epithelium of Inrge cells, survounding a thick ehitinous
membrane which gives these organs their peeuliar eolour,
and which is too u|]mq:m for the contents to be seen except
by which method the receptacula are seen to be
filled with spermatozoa. The two receptacula are finly
attached to one another, From each comes off the slender
white duct, slightly eonvoluted. The ducts are erfectly
distinct from one another, and open, as deac'r:ihng above,
into the lower end of the oviduct.

" Immediately below the opening of the oviduct into the
uterus, a small tube debouches into the latter by a median
dorsal aperture. This is the commeon duect of the uterine

ands (tigs. 85 and 38, ¢, d. gl). After a short course it

anches right and left into tubes, which branch again re-
Eent&dl:,r, forming a great number of glandular tubes, which
iffer markedly in the gravid and non-gravid condition. In
the latter state the gland-tubes are relatively few and very
slender, In the gravid condition, on the other hand, the
tubes are very numerous, forming a tightly packed mass
filling up the posterior end of the abdomen, and requiring to
pulled awny to show the other parts of the gencrative
Byatem ; further, the individual tubes are much thicker, and
when stained and mounted, they take up the stain very
deeply and appear very apaque. There can be no doubt
that these glands serve for the nourishment of the larva in

“The uterus (Ut) is a large thimble-shaped organ
attached to the body-wall by a number of museles. Twa
retractors (refra. wi.) run forwards from the proximal end.
There arve two pairs of protractors, one doraal, the other
ventral ; the former (pro. ut.) start from the sides of the
uterus and pass backwards to a pair of chitinous plates
(Ch. 1) at the posterior end of the edy. The wall of the
uterus ie beset by a very large number of small tracheal
tubes (not shown in the figure), and is thick in the ol
gravid condition, but becomes thinner when stretched by
the growth of the contained larva. In all gravid uteri that
I bave seen, the two papillie at the hinder end of the larva
cause a bulge in the lower end of the uterus (fig. 85, L.).
When the larva reaches a certain size, the rings of its seg-
ments become plainly visible throu gh the wall of the uterus ;
they eould not be seen in the uterus drawn in fig. 35; but
in another, slightly larger, they could be seen diztinetly."”

The writer is under the impression that there are
three and not tivo receptacula seminis, but the opinion
is derived from series of sections and not from disseo-
tion.

Only four or five larve are produced by each female
in a season, so that the insect is much less prolifie
than even certain mammals, and it can scarcely be
doubted that this cireumstance offers the best hope of
their destruction, as it is obvious that under such
conditions the destruction of an adult is a much more
serious blow to the chances of multiplication of the
race than that of many score of the ordinary ovi-
parous flies. It seems, then, that much might be
hoped for from the systematic destruction of the adult
flies, and in view of the terrible ravages of sleeping
sickness, it cannot be denied that the object is one on
which considerable expenditure of money and energy
would be more than justifiable.

-

** Berliner Klinische Wochenschrift,” vol. xliii., No. 7.
AFRICAN RELapsiNG Fevee.

Koch finds that although quinine is useless in relapsing
fever, the trypan-red is of some value. Beeing that im-
munity is conferred by one attack, Koch is led to hepe
that some form of serum treatment will be found efficacions.
Whilst travelling in an endemic centre of the disense, Koch
found that by pitching tents on fresh ground, apart from the
old-standing shelters, relapsing fever could Le avoided, as the
tick only prevails in the dry, long-built shelters on the cara-
van route.

*“ Annales de I'Institut Pasteur,” Paris, vol. xx., No. 3.
Tee Frevxct Rerort o YELLOW FEVER.

Marchoux, E., and Simond, P. L., in the final instalment
of the Report on Yellow Fever by the French Commission Lo
Brazil, go fully into the part played by infant infection in
maintaining the endemicity of yellow fever. An outbreak
of yellow fever leaves ihe community almost entirely
immune to the disease. Those who escape at the time of the
epidemic may subsequently develop the disease in the form
of sporadie cases, but were it not for new-born infants the
nen-immunes would soon be exhausted, Owing fo the
mildness of the disease in children the affection Yy escape
notice, and becauge the adultz are not attacked the disease
is supposed to have died out, whercas in reality it is being
continued amongst the infants. This possibility serves to
expluin_how nen-immune aliens contract the disease on
arrival in the yellow fever zone. The apparent immunity
of the negroes to yellow fever is no doubt explainable on the
assumption that they had a mild type of the disease in
infancy and thereby became protected agninst subsequent
seizure,
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