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PREFACE,

Es ist eine alte lobliche Sitte, dass der Vater eines neuen Buchs—wofern er nihmlich
iiber einen wissenschaftlichen Gegenstand schreibt—in mehr oder weniger
Zeilen ; welche man Vorrede nennt, sein Unternehmen rechtfertiget und die
Griinde auseinandersetzt, welche ha za diesem Buchmachen bewogen
haben.— Bremser.

What Bremser wrote with good reason more than half a
century ago, apphes with even greater farue to da.j,r, for there Is
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reading public may very properly ask the raison detre of each
new work.

It seems to me that there are two legitimate grounds upon
which a writer may venture to inflict a book upon the publie, viz.,
that he has something fresh to record, or that he may be able
to present to the world old facts in new and more convenient
garments. Upon both these grounds I humbly plead justifica-
tion ; for the statistics of Hydatid disease in Australia and British
India are the result of my own inquiries during the last four years,
and a similar remark applies to the investigation into the preva-
lence of Twenia Echinococcus in the dogs of South Australia and
Melbourne. In the appendix I have recorded two new cases of the
successful breeding of the adult Tapeworm in the dog by the
administration of the Echinococci uf' man.






PREFACE,

———
—

Es ist eine alte lobliche Sitte, dass der Vater eines nenen Buchs—wofern er nihmlich
tiber einen wissenschaftlichen Gegenstand schreibt—in mehr oder weniger
Zeilen ; welche man Vorrede nennt, sein Unternehmen rechtfertiget und die
Griinde auseinandersetzt, welche ihn zu diesem Buchmachen bewogen
haben.— Bremser.

What Bremser wrote with good reason more than half a
century ago, applies with even greater force to day; for there is
an ever-increasing number of books upon all subjects. To what
portentous dimensions medical literature has now attained was
well shown by Dr. Billings in his masterly address to the Inter-
national Medical Congress, held in London in the year 1881.
Dr. Billings stated * that our medical literature now forms a little
“over 120,000 volumes, properly so-called, and about twice that
“number of pamphlets, and that this accumulation is now in-
“creasing at the rate of about 1,500 volumes and 2,500
“ pamphlets yearly.” Well, indeed, may it be said that *of
““making many books there is no end,” and the much-enduring
reading public may very properly ask the raison d’efre of each
new work.

It seems to me that there are two legitimate grounds upon
which a writer may venture to inflict a book upon the publie, viz.,
that he has something fresh to record, or that he may be able
to present to the world old facts in new and more convenient
garments. Upon both these grounds I humbly plead justifica-
tion ; for the statistics of Hydatid disease in Australia and British
India are the result of my own inquiries during the last four years,
and a similar remark applies to the investigation into the preva-
lence of Teenia Echinococcus in the dogs of South Australia and
Melbourne. In the appendix I have recorded two new eases of the
successful breeding of the adult Tapeworm in the dog by the
administration of the Echinococei of man,
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I venture to hope that the facts thus elicited may prove of
practical value in diminishing the serious prevalence of Hydatid
disease in some of the Australian colonies. To know the extent of
an evil, and its chief causes, are the most important steps towards
its prevention. How very grave the extent of the disease has
been—for example in Victoria—is shown by the facts, that during
the fourteen years, 1868 to 1881 inclusive, 500 persons were
known to have died of it ; and that over 1,000 cases were recorded
in the returns forwarded to me from the various hospitals of the
colony. In my opinion it would be quite reasonable to estimate,
that during the last twenty years from 2,500 to 5,000 persons, at .
least, have suffered from Hydatid disease in this one colony.

Such facts not only justify, but urgently invite, inquiry ; and
if any apology were needed for the publication of a work upon
this subject, it would be found in the fact that if the natural history
of this parasite were generally known to the public, and if that
knowledge were universally applied in the daily life of the people,
in ten years time Hydatid disease would be to all practical purposes
extinet. Perhaps there is no other serious disease so completely
within the beneficent domain of preventive medicine; but the most
important advances in public hygiene must depend upon the in-
telligent co-operation of the individual citizen, for it is no more
possible to make people healthy than it is to make them good by
Act of Parliament. In making these assertions, I by no means
wish to underestimate the value of the official machinery charged
with the guardianship of the public health ; but T do maintain that
the most extensive sanitary reforms must depend upon the educa-
tion (in the widest sense) of the general public, and if is by dis-
seminating far and wide the knowledge of the causes of disease
and premature death that public health officers and the medical
profession can hope to reduce the present frightful mortality from
preventible diseases.

In a small way, and within narrow limits, this has been my
aim in writing this work. I have endeavored in Part III. to
depict as completely as I can the life-history of Echinococeus,
and in order to render this more clear, I have, in Part II., given
an elementary general history of the Tapeworm family. In Part
IV., T have recorded, as completely as the data at my disposal
permit, the statistical prevalence of the disease in various countries.
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This part is by no means as complete as could be wished, but I
hope that what is recorded may stimulate other abler workers to
extend our knowledge. In Part V. I have attempted to discuss
the various conditions that influence the spread of Hydatid disease
in different localities, and in Part VI. practical measures are
suggested for its prevention. In the Appendix, I have recorded
two instances of the successful breeding of the adult Tapeworm in
the dog from the Hydatid of man. These should, properly speaking,
have appeared in conjunction with the similar experiments of
Finsen and Krabbe, and Naunyn (pages 80-84), but, unfortunately,
my experiments were made after the earlier part of the book was
printed.

It may, I think, be justly said that, up to the present time,
there has not been any separate work published in the English
language upon the subject of Hydatid disease. The excellent
treatises of Cobbold entitled ‘ Entozoa” and * Parasites ” contain
much valuable information upon Echinococeus, but the former is
out of print, and the latter deals but briefly with the natural
history of this parasite. I therefore venture to think that a work
dealing as fully as possible with this part of the subject may prove
of some general interest and ufility, especially as indicative of the
mode of prevention of Hydatid disease.

In writing this work I have drawn upon all the sources of
information at my disposal, and I have endeavored in all cases to
acknowledge the indebtedness. However, I must especially recog-
nise my obligations to the writings of Professor Rudolph Leuckart,
of Leipsic, and to a lesser, but still great, extent to the works
of Cobbold, Kiichenmeister, von Siebold, Rasmussen, Naunyn,
Huxley, and many others. To Professor Leuckart I return my
most grateful thanks for his permission to avail myself of the
text and many excellent illustrations of his masterly treatise,
“Die Parasifen des Menschen,” and I can only regret that the
whole of this classical work has not been translated into English
for the benefit of those of my countrymen who do not read
German. Plates I. and. IL. are excellent photo-lithographs by
the Government Printer of engravings by the late Dr. Rasmussen,
of Copenhagen, in his work ‘Bidrag til Kundskaben om Echino-
“coccernes Udvikling hos Mennesket.” Plates IIL, IV., and V.
were drawn upon stone by Dr, Dunlop, now of the Adelaide
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Hospital, and for several years one of the artists of H.M. Cha/-
lenger Commission. They give faithful representations of speci-
mens of Twenia Echinococcus collected and mounted by myself.

In the preparation of the statistical part, I must acknowlege
my obligations to the late Sir William Morgan, K.C.M.G., by whose
lamented death I have lost a kind friend and South Australia
has lost an honored citizen. To the Hon. John C. Bray, Chief
Secretary of South Australia, I have to express my grateful thanks,
for not only has he used his personal and official influence in aiding
me to procure reliable statistics from all the colonies of Austra-
lasia, but he has also sanctioned the publication of this work by
the Government Printer, thus enabling it to appear in more
complete form than would otherwise have been praclicable under
the circumstances. Most courteous and ready help has also been
received from Mr. Graham Berry and Sir Bryan O’Loughlen in
Victoria, from Sir Henry Parkes in New South Wales, as well as
from the Governments of Queensland, New Zealand, Tasmania,
Western Australia, and Bengal. I also desire to record my in-
debtedness to Mr. Spiller, the Government Prinfer, and his staff,
for the invariable courtesy and constant aid received whilst the
work was passing through the press.

In conclusion I would state that as this work has been directed
towards the prevention of Hydatid disease, I have not discussed
the more strictly professional aspects of the question, viz., the
diagnosis and treatment of the malady.

4. D.

NORTH-TERRACE, ADELAIDE,
Jannary, 1884,















PART IL—INTRODUCTORY.

Parasites are independent organised beings descended from
peculiar animal or vegetable parents, which require, in order that
they may be enabled to complete their development, growth, or
reproduction, to-take up their abode, either constantly or tempo-
rarily, in or upon a second animal or vegetable organism of a
different kind, from which they also derive their nourishment :

Human Parasites are those which select the human body as this
second organism (Kiichenmeister). '

Parasites are divided, according to their chosen abodes, and
to the kingdom of nature of which they are members, into four
groups :—-

Vegetable external parasites—Epi-phytes.

& internal “  —Ento-phytes.
Animal external “ —Epi-zoa.
“  Internal % —FEnto-zoa.

The term Pseudo-parasites is applied to those plants or ani-
mals which, either in a living or dead state, reach the intestinal
canal of other animals, in consequence of impurities in food or
drink, or get into the air passages or upon the surface of the body;
but even when this takes place, during the life of the “host,” can
only continue their existence for a short time, and are soon sub-
jected to the ordinary laws of chemical decomposition, and are
never capable of continuing their species there.

As far as 1s yet known, the only animals which occur as para-
sites, in or upon the human body, belong to the classes of Insects,
‘Worms, and Infusoria.

Parasites vary in their degrees of parasitism. Thus, some
seek merely a lodging on or in their host, and may even render
useful service in return for the accommodation. Others, in addition
to residence, demand also their board, and divert a portion of their
host’s meals to their own advantage. These are called by van
Beneden, “ Free Messmates” (Commensauz).
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Others are not satisfied with merely taking up places of residence,
and that their host shall find their food, but demand that it shall
also do the cooking—in other words—they live on the digested
food, or the living juices of the host.

This last group comprises the Tapeworm family, with one member
of which we are specially concerned.

There is yet another group still more exigent in its demands,
for not satisfied with sucking some of the juices, or absorbing a
portion of the chyme of its host, it devours its benefactor. Thus
the ichneumon deposits its eggs in the body of a caterpillar whose
organs are devoured piecemeal by the young insect, which com-
pletes its development under the skin of its eaten-up nurse.

There is no class of parasites properly speaking, for most classes
of animals reckon among their lower forms animals that are
parasitic.

The most important parasites belong to the class of Vermes
(or Worms) of the older zoologists.

By Linnwus, the class of Vermes was regarded as comprehend-
ing the most varied and heterogeneous forms of Invertebrata.
Little by little, modern science has curtailed this group of animals
of many of its former members, until at last no practically useful
meaning remains attached to the term.

Even at the present time, there is considerable diversity in the
mode of classification adopted by various zoologists, in dealing with
the group of parasites with which we are concerned in this work,
viz., the Tapeworms. That adopted by Rudolph Leuckart will
here be followed. This authority recognises among the Annuloida,
a class of Platodes (Plattwurmer), possessing the following
general characters: Body flattened, having no general somatic
cavity ; appendages, when present, consisting of a prehensile appa-
ratus in the form of suckers, or hooklets, or both. In some rare cases,
branchial appendages are present. As a rule they are hermaphro-
dite and produce a progeny which sometimes resembles the parent,
but is sometimes very different from it, and then instead of directly
arriving at sexual ripeness, it undergoes a remarkable series of
changes, to which Steenstrup gave the name of *alternation of
“ generations.” The “alternation of generations” is thus defined by
Steenstrup, * that an animal bears young which are, and remain,
“dissimilar to their parent, but bring forth a new generation, whose















PART IL—NATURAL HISTORY OF TAPEWORMS.

Cestoda, Cestoidea—Tapeworms (English). Bandwiirmer
(German), Vers Cestoides ouw Acotyles (French).

This order is defined as follows by Rudolph Leuckart :—

Platodes devoid of mouth and intestine, which in their typical
forms, undergo generative changes, though budding from an
usually pear-shaped “ Nurse,”” to which the buds remain attached
for a longer or shorter time, so as to form a band-like colony

Fig. 1.—Btages of development of a Tapeworm (Cysticercus).
a@. Part of the Tapeworm colony (Strobila).
b. Single joint (Proglottis).
¢. Egg (early stage).
d. Ege containing Six-hooked embryo.
e. Tapeworm head (Scolex).
J. Bladder-worm or measle (Cystic stage).

(Strobila). The sexual animals (Proglottides) resulting from this
process of gemmation, increase in size and degree of development,
the farther they become removed from their place of origin, and
this separation occurs by the continuous formation of new prog-
lottides (or “ joints™) by the “ Nurse” (or “ Head). The joints, as
a rule, present no marked differences from one another, save in
degree of development, or ripeness. The so-called “ Nurse’” known
also as the *“ Head”’ (Scolexz; Amme) is provided with two or four
suckers, and very commonly also with an apparatus of curved claw-
like hooks.

C
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After Leuckart.
Fig. 2.—Tapeworm form of
T:enia Saginata ('T. Mediocanellata
of many writers).

After Leuckart.

Fig. 3.—Separate joints (Proglottides) of
T:wnia Saginata in various degrees of contrac-
tion. :

There is no distinetion of dorsal
or ventral surface in the head, which
rather—in most cases—exhibifs
radiate, and not bilateral symmetry.
With the aid of their suckers and
hooks, the worms attach themselves
to the intestinal lining of their
“ hosts,” which (with the exception
of the very peculiar form Archigetes)
belong exclusively to the Vertebrata.
The * Nurses™ (Scolices) develop
themselves in a more or less com-
plex way, as so-called Bladder-worims,
from a six-hooked rounded embryo
of minute size (the * Hewacanth” or
“ Boring embryo.”’) The bladder-
worms inhabit the most varied strue-
tures (usually the interior of the
serous cavities, or the substance of
the parenchymatous organs) of the
higher or lower animals, and obtain
thence, by a process of passive migra-

tion, entry into the intestinal canal of their subsequent host.

Until recent times the “ Tapeworm ™ was regarded by zoologists
as a single individual animal, consisting like a centipede or lobster
of a “head” and succeeding “joints.”” Modern biologists, how-
ever, regard the complete Tapeworm as a peculiar ““ animal colony,”
consisting of more or less numerous individuals temporarily con-



POLYZOOIC CHARACTER OF TAPEWORMS. 11

nected together for the common advantage, but capable of leading
separate, and quite independent existences.

Thus the isolated joints of various Cestoidea were described by

- Dujardin, as forms of a peculiar genus of worms, to which he gave
the name of Proglottis. By others they were named Vermes cucur-
bitin.

Again, the head, in its isolated state, was in a like manner
regarded as a peculiar animal, under the title of Seolez.

These terms are still in use, but divoreed from the erroneous
theories with which they originated.

The polyzooic nature of the Tapeworm band was however recog-
nised by Linnzus, Blumenbach and other old observers, but with the
mistaken idea that the chain or colony was formed by the adhesion
of originally separate parts.

During the life history of every Tapeworm there is a stage where
nothing is present but the head (scolex or nurse).

From the posterior end of this are developed successively, by a
process of gemmation, the sexual proglottides, which are at first
small and incomplete, but gradually assume their ripe condition;
meanwhile they become farther and farther removed from their
nurse, by the intermediate formation of new joints. At no period
are sexual organs developed in the scolex,

The Scolex, in addition to its genetic relation to the segments,
serves by its prehensile apparatus of hooks and suckers, to attach
the entire colony to the wall of the intestine of the host.

It was formerly believed that still further services were rendered
by the Head, for the suckers were regarded erroneously as mouths
for the absorption of pabulum, and the curious ‘ water vascular
“system” (to be hereafter described), was regarded as a system of
conduits for its distribution throughout the Tapeworm chain.

The proglottides remain connected together only for a limited
but variable time. Sooner or later, those situated at the greatest
distance from the Head, detach themselves. In the majority of
Tapeworms this detachment does not occur until the ova contained
in the joints have attained ripeness (i.e., until a six-hooked embryo

. has formed in their interior).

But van Beneden has shown that in certain predaceous fishes,
Tapeworms exist, whose proglottides attain ripeness only during
their free life, and which in the course of their separate existence
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grow nearly to the size of the entire Tapeworm from which they

were detached.

As Leuckart remarks, no doubt can
exist in such cases, about the indepen-
dent animal nature of the proglot-
tides.

Then there are other cestoids, such
as Bothriocephalus, where the joints
are detached, not singly, but in larger
or smaller groups, and a third class
exists, where, as in the non-segmented
forms, no detachment of separate joints
can oceur.

We have thus all degrees of mul-
tiplication of parts, from the typical
Tapeworm with its hundreds of joints,
each possessing its complete sexual
apparatus, down to a simple cestoid
like Carophylleeus, where we find an
animal with a single set of sexual
organs, and a head provided with a
prehensile apparatus.

The joints or proglottides, it is true,
exhibit considerable differences in the
sanie Tapeworm colony, but these varia-
tions are due merely to age and degree
of development; it is not so, however,
as regards the head. This exhibits
great variety in different cestoda, but
in all cases it is asezual. The Proglot-
tides show (more or less decidedly)
bilateral symmetry, whilst the Head
very often presents marked radiate
symmetry, as, for example, in Taenia

Fig. 4. —Bothriocephalus Latus.
(After Leuckart.)

Solium, where we find four suckers arranged in a quadrilateral
figure, and the hooklets radiate regularly from a central spot at

the vertex.

In other cases the radiate type is replaced in the head by a

bilateral one, e.g. Bothriocephalus.
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Fig. 6.—Head and an-
terior end of body of Both-
riocephalus Cordatus, show-
ing bilateral symmetry.
(After Leuckart.)

Fig. 5.—Summit of head in Tenia Solium,
showing circlet of hooklets and the radiate
arrangement of the four suckers.  (After
Leuckart.)

GENERAL ANATOMY OF TAPEWORMS.

The Cestoidea possess no mouth, anus, or alimentary canal ;
they are likewise devoid of blood-vessels, and of any fluid of the
nature of blood—nevertheless, they are by no means of simple
structure.

They possess a well-marked muscular system, a complicated
sexual apparatus, a curious system of vessels permeating the entire
colony, and a nervous system represented in every proglottis, whilst
the head frequently presents more or less numerous suckers, and
one or more circlets of hooks—not rarely a retractile proboscis,
as well as a portion of the water vascular system.

The entire “body” has distributed in it the so-called ““calcareous
corpuscles” in vary-
ing abundance,

Py All these struc-
@‘R i — — T tures deserve, at
= on l,ll-“ 'ﬁ‘,”‘ﬂ‘l o) M5 e>2o— least a passing
g =-_...- (| ' 'J A J| "u‘f"l — === Tnotice.

e L "'“='“--___-._E——n.-:=--f",__.."::,~':"_'_‘_ =T
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i that these
Fig. 7.—Transverse section of an old joint of Tenia b 3

Saginata, showing absence of any body-cavity. bodies are devoid of
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any somatic or visceral cavity, hence their designation of parenchy-
matous worms (vers parenchymateuz).

In such a transverse section, a central and a cortical portion
can be distinguished. The former contains the generative, nervous,
and water vascular systems; the latter is richly provided with
calcareous corpuscles, which are found also—but usually far less
abundantly—in the median porfion.

The Calcareous Corpuscles are

rounded oval bodies, measuring 0-019
mm. (1/2,500 inch, Huxley) or less in
diameter, which have a very wide dis- _ e
tribution in the Tapeworms, both dur- Cailfﬁﬂgg_g;‘;;ﬁlefmﬂﬂg
ing their cystic and cestoid phases. Leuckart.)
They vary much in size, shape, and number in different Tape-
worms, and in the different parts of the same worm. Thus, they
may be kidney-shaped, or at times present the stratified appearance
of starch granules, or show twin-like or triplet figures, &e.

They consist chiefly of carbonate of lime combined with an
organic matrix of the same size and appearance as the complete
corpuscle. The lime salt can be removed by treatment with acids,
and as this usually—but not always—is accompanied by efferves-
cence, it may be concluded that the acid combined with the lime
is carbonic acid.

Various views have been held as to the nature and function of
these curious bodies—Thus, they were formerly believed to be ova.

Von Siebold regarded them in the.light of skeleton structures,
Claparede thought they were excretory products, Leuckart is of
opinion that these structures may serve, not only as protective and
supporting skeleton structures, but probably also to neufralise the
action of the acid intestinal juices, which the Tapeworms encounter
during their sojourn in the intestines of their hosts. If this were
so, it would be difficult to explain why the cystic forms which
usually are richest in these corpuscles, should be the very forms
actually digested by the juices of the host.

Virchow and Schiefferdecker regard them as derived from
connective tissue corpuscles, by a process of partial or complete
calcification. Huxley’s investigations led him to a somewhat
different conclusion. .
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He states® :—* Having paid great attention to the proeess, however, I
“ can decidedly affirm :—

¢ First, that acetic acid dissolves out the contents of the corpuscles in
“ young and fresh echinococei, without the least evolution of gas from
“them; and that the same assertion holds good of the corresponding
“ corpuscles, contained in the spirit specimens of Twmnia and Bothrio-
¢ cephalus which I have examined.

“ Second, that caustic ammonia produces little cavities and sometimes
“ a concentric lamination in these bodies.

“Third, that in a spirit specimen of an echinococeus from the panther
“(which Dr. Hyde Salter kindly lent me) the corpuscles appeared
* yesicular, without the action of any reagent.

“ It may be said, then, that the peculiar strongly refracting corpuscles
“of the cestoid and eystic entozoa usunally contain an albuminous sub-
“ stance, and sometimes a fatty matter, but that this is very liable to
“ become replaced by a caleareous substance.”

Sommer-Landois, however, state that the absence of effervescence
is not an absolute proof of the absence of carbonate of lime, for
that minute quantities of carbonic acid may, instead of escaping in
bubbles, become absorbed in the nascent state by the fluid present.

All that seems certain then is, that these corpuscles vary much in
number and structure, and that their funetion is uncertain.

Cuticle.—Externally the body is enclosed in
an elastic and apparently usually structureless
cuticle, which wvaries in thickness in different
cestoid forms.

This reaches its most marked development in
the Echinococcus eyst, where it exhibits a charac-
e teristic stratified structure.

Fiz. 9.—Shred  Yery frequently the cuticle exhibits a vertical
of ﬁehiﬂjmmﬁ stratification, which, according to Sommer-Landois
cyst showing the . :
stratifiedstructure 15 due to the presence of fine pore-canals, and
ﬂ{fﬁ:rﬂ ?vﬂi} these minute {:ha,nu:zls have been regarded as

tubes for the absorption of nourishment.

For the most part, the external surface of the cuticle is smooth,
but at certain situafions it becomes raised into various forms of
spines and hooks.

The Hooklets are the most considerable cuticular appendages, and
when they are present, serve the important purpose of prehensile
organs for the adult cestoid.

These hooks, however varied their ultimate forms may become,
commence as simple conical elevations of the cuticle; these become

* Proceedings of the Zoological Society. Part xx., 1852, p. 113.
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stronger, more curved, and develop a root process, and thus arise
the most varied forms of these peculiar structures.

The characters and
arrangement of the hooks
present important diffe-
rences in different Tape-
worms, and so they
become valuable marks of
specific distinetion. Still
it must be remembered,
that even i1n the same  Fig 10.—Btages of development of Hooklets.
species, great variation (After L oubEam)
of shape occurs, which is dependent, in part at least, upon the
age and stage of development attained.

When fully formed,

these structures possess N
considerable firmness,and ~ k

serve as grapnels to attach

the Tapeworm head, and :
through it, the entire ‘E ‘?}k\\_ ;&
colony, to the intestinal

mucous membrane of its

6 &
hﬂl stratified structure &%z& %’%{:&) %
s

can in many cases be dis- Q%D
tinguished in the hook- 3 A

lets, showing that their

development has been %WE
brought about by the

deposit of successive
layers of new material
on the original simple

spine. Simultaneously

with the increase in the
thickness of the stratified

wall, there is a narrow- o | o es of Hooklets in Tania
ng of the internal Echinococcus.  (After Krabbe).

cavity, which may thus entirely disappear.
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THE MUSCULAR SYSTEM.

The muscular system is well developed in the cestode, i.e., the
sexually adult forms, and it can be easily recognised in suitably
prepared longitudinal and transverse sections, particularly in the
younger proglottides, where the sexual structures are not yet so
predominant as in the riper proglottides. The fibres run prinei-
pally in accordance with the chief linear dimensions of the body,

Fig. 13.—Transverse section of
oo A a somewhat old joint of Twnia
: T : Saginata, showing transverse and
Fig. 12.— Longitudinal section sagittal I:Jusculﬂr%lbres, magnified
through a young Proglottis of 38 times. (After Leuckart.)
Twenia Saginata, magnified 25 3 :
times. (After Leuckart.)
longitudinal, transverse, and sagittal (or dorso-abdominal): The
former groups are by far the most distinetly developed, and their
action is evident. The longitudinal set shorten the segment
antero-posteriorly—the transverse ones in a lateral direction.
By means of these muscular layers the proglottides become
endowed with very active powers of movement. In the case of

those Tapeworms whose segments detach themselves singly, the
D
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actual separation is due, not alone to the peristaltic movements of
the intestine of the host, but also to the independent contractions
of the ripe proglottides themselves. The fibres which constitute
the muscular layers mentioned, belong to the organic, non-striated
kind ; they do not possess a distinet nucleus, but consist of a
homogeneous clear substance of highly refractive power, which at
most exhibits a differentiation into cortical layer and axis sub-
stance. The extremities of the fibres are produced into slender,
often dichotomously divided processes, and in some cases the fibres
give off lateral branches, which may combine with similar pro-
cesses from adjacent fibres, so as to form a contractile network.

- In the Tapeworm head the muscular fibres undergo modifications
of arrangement, in accordance with the number and arrangement
of the suckers, rostellum, hooklets, &ec.

THE NERVOUS SYSTEM.

As might have been inferred from their well-developed muscular
system, the Cestoda possess a distinet nervous system. It consists
of a central ganglion situated in the head, and of two lateral nerve
trunks which extend through the entire chain of proglottides.

In lieu of two main lateral nerve trunks, there may be several
smaller longitudinal threads running near each other on each side.

As has already been mentioned, Tapeworms have no alimentary
canal, blood, or blood-vessels ; they are, however, provided with a
distinct and peculiar system of vessels, known as

THE WATER VASCULAR SYSTEM.

This consists of an arrangement of channels extending from the
head, throughout the entire Tapeworm colony, to the distal end of
the last proglottis ; but this has no anterior opening comparable to
a mouth, and no contents resembling chyme, but a watery fluid,
holding in solution chemical bodies allied to xanthin and guanin.
Hence the function of this system of tubes is commonly regarded
as excretory.

The arrangement of these vessels is not the same in all Cestoda.
In some cases two longitudinal vessels exist, but more frequently
there are four present, especially in Tapeworms provided with four
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suckers. Af any rate, there are frequently four vesssels in the head,
where they correspond in number and situation with the suckers.

Fig. 14.—Head

They are united by a simple, or more or
less ramified, cireular vessel, below the ros-
tellum, when such a structure is present.

The four vessels pass down from the head
to the so-called neck, where they gradually
diverge from one-another, so as ultimately
to assume a lateral situation.

In many species, these lateral trunks can
be traced throughout the entire chain of
joints. In some cases all four longitudinal

; vessels persist, and retain an equal size—in
i)

Tenia Serrats, showing Other cases, one canal on each side gradually

the arrangement of

water vascular system,

magnified 24 times.
(After Leuckart.)

the  diminishes in calibre, until at last it may
entirely disappear in the more remote joints.
At the posterior end of each joint there is a

transverse communication between the lateral vessels.

SF When there

el are four longi-
tudinal vessels,
the transverse
connection 18 in
the form of a
cireular channvel,
just as 18 com-
monly seen in
the head; when
only two lateral
vessels are pre-

Fig. 16.—Two joints of Tenia sent, f.hej" are
Solium, showing longitudinal 51ted by a sim-
trunks and transverse connection
of water vascular system. Plﬂ transverse
vessel of the same calibre as themselves.

By von Siebold the water vascular sys-
tem was believed to possess an inherent
contractile power.

The current passing along this peculiar

system of vessels runs exclusively from the

Fig. 15.—Twmnia Echinoeoceus, showing the longitudinal vessels of th
(Afrer Cobbold.)

water vascular system, united by transverse branches at the posterior

of each joint.
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head towards the distal proglottis, and it is only in this direction
that these canals can be injected.

These conditions are due to the existence of valves, which,
situated above the transverse communicating vessels, project more
or less into the interior of the tubes, and permit movement only in
the direction mentioned.

At the posterior edge of the last attached e
proglottis, the water vascular system opens
to the exterior. (See Fig. 15.)

The above deseription applies especially to
the cestoids provided with four suckers on
the head. In the Bothriocephali, which
have only two grooves on the head, there is
a different arrangement of these vessels. =
Here they exist in the form of several longi-
tudinal trunks, frequently eight iz number, i, 17_Disgram show-
joined by transverseand oblique anastomosing il;f.‘ ﬁﬂﬂedﬂfu;miﬂn of the
branches. Towards the head these join to e frunks in Taoni
form two cephalic trunks. Solium. (After Cobbold.)

As to the mode of origin of the water vascular system, much
diversity of opinion prevails amongst diffe- . |
rent writers. According to Pinter* this
system takes its origin in a delicate net-
work of very fine vessels, which at one
end open into the large trunks already
mentioned, and at the other, arise from
minute funnel-shaped receptacles provided
with cilia, and he adds that there exist
no capillaries which do not take origin &5 . ;
in such ciliated funnel-shaped recep-  Fig. 15.—Water vascular
tacles, and that the channels themselves $ystem of Bothriocephalus
. ; roboscidens, magnified 32
are closed tubes which are neither con- times. (After Steudener.)
nected with lacunze in the tissues of the body, nor do they open to
the exterior.

This general arrangement, with minor differences, is, according
to Pinter, universal in Tapeworms at all stages of their development
and in all parts of their bodies.

* Untersnchungen diber den Bau des Bandwurmkiirpers; von Theodor Pinter. Wien, 1880,
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THE SEXUAL ORGANS.

The anatomical structures already described, are common to all
parts of the Tapeworm colony, although they present minor local
differences ; not so the sexual organs, for they are never found in

the head.

At first, the proglottides also are devoid of sexual parts and pro-
ducts, buf this enly continues to be the case for a limited period,
for soon they develop these parts in a definite order, and ultimately
the organs and their products attain so dispropertionate a bulk, that
the proglottides consist of little else. Especially prominent is the
uterus, filled with its hard-shelled ova. It varies greatly in form
in different Tapeworms, being branched, rosette-shaped, &e., and it
thus serves as an important chavacter for the differentiation of
species among these animals.

The details of structure of the generative organs are, however,
not to be ascertained without extreme difficulty, inasmuch as the
limits of the several parts are much obscured.

However, it is easy to determine that each proglottis contains
male and female organs, but although these co-exist, yet they do
not attain their perfect development at the same time. .This,
according to Feuereisen, is well marked in Tewnia Setigera of the
goose, where in the young anterior proglottides, the male organs
are so disproportionately developed that they appear to be exclu-
sively masculine, whilst in the posterior distal joints, in which
impregnation has occurred, and in which embryos have been
developed, the male organs have undergone atrophy, and even
have, in greater or less degree, disappeared.

Moreover, as the uterus becomes filled with ripe ova, those
portions of the female organs which were preparatory undergo
atrophy, as did the male organs at an earlier stage.

In general terms it may be stated, that although there are great
variations in the structure and arrangement of the sexual organs
in different species, yet, as a rule, the male organs consist of more
or less numerous testicular vesicles, whose ducts lead into a
seminal canal, provided at its terminal end with a cirrus-sac and
cirrus, the last-named organ being really the penis or intromittent
organ. The male generative organs exhibit far less varied dif-
ferences in the different species than do the female ones.
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The female generative organs consist of an ovary (Ovarium,
Keimstock) and a vitelligenous gland (Dotterstock, Eiweissdriise),
both of which co-operate to form the egg ; also of a vagina for the
reception of the semen, and a uterus in which the fertilised ova
are accumulated. Frequently also there are found a seminal
vesicle connected with the vagina, and finally a shell-forming
gland. Very striking differences exist among the Cestoda of the
groups Twniade and Bothriade, in the conditions of these organs.
In the former there is no special outlet to the uterus by which the
ova can be discharged externally. Hence the egg-formation in
each proglottis lasts only for a limited period, and all the ova in a
given joint are found in about an equal stage of development, after
they have once entered the uterus.

In the Bothriade, on the other hand, the uterus is provided
with an efferent canal, by which the ova escape in succession as
they become ripe, and fresh supplies of ova are developed so long
as the worm remains in the intestine of its host.

The ova of the Teniade reach, whilst still enclosed in the proglot-
tis, a more advanced degree of ripeness than is the case in the
Bothriadee.

The outlets both of the male organs and of the female vagina
are found at the so-called genital pore.

The male organs are in situation adjacent to the dorsal, the
female to the ventral surface, and it is on this latter surface that
the special uterine opening, when present, is always found, and
commonly at or near the median line.

The genital pore then is formed by two outlets, i.c., that of the
male organs and that of the female vagina. Sometimes the
margins of the genital pore are raised so as to form a papillary
elevation, at the apex of which is found the outlet. In some cases
there exists a common cloaca at the pore, into which the sexual
orifices open.

Occasionally there may be seen projecting from the male orifice
a slender process ; this is the cirrus or intromittent organ. At its
free end it has a fringe of spines, which doubtless aids greatly in
fixing the organ to the terminal end of the vagina; at its proximal
end the cirrus is attached to the muscular eirrus-sac, whose uhlef
function appears to be to prntmﬂc and retract the cirrus.

In one sense the cirrus and cirrus-sac are merely continuations
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of the vas deferens. In the cirrus and cirrus-sac the vas deferens
has a straight channel ; behind the ecirrus-sac it has usually a
serpentine or convoluted course.

Finally it breaks up into a number of delicate tubes, which lead
up to the testicular bodies.

The number of testicular vesicles varies greatly in different
species, there being sometimes hundreds of them, at other fimes
only a few dozens, or even only two or three. The variafions
found in the male generative organs are therefore by no means of
a radical nature. In the case of the female organs, however, it is
very different, and the variations fall mainly info two groups, one
of which prevails in the Tewniadw, the other characterises the
Bothriadee.
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g . 2 Fig. 20.—Sexual organs of Bothrioce-
Fig. 19.—Sexual organs of Tania phalus Latus, showing median position of

In the Tewniadze there is absence of un uterine opening, and the
vitelligenous gland is but little developed. The details of structure
vary in different species, and particularly according to the length
- of the proglottides. The uterus is at first merely a narrow straight
tube, but later on, when distended with ova, it may become a large
bulged-out sac, or it may develop lateral projections, or even
branched appendages of considerable length.

In some cases, as in Tenio Elliptica, the uterus may break up
into a number of separate rounded bodies distended with ova.

The second type is found in the Bothriade. In them the male
sexual organs present no very marked deviation from the type
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found in the Twmniadw, but the outlet is placed usually in the
median line, and not at the edge of the proglottis. The vas
deferens consequently runs in the median line, adjacent to what
may be regarded as the dorsal surface of the joint.

The vagina and uterus occupy a somewhat corresponding situa-
tion towards the ventral surface. The former runs a nearly
straight course, but the latter, at least in the older segments, forms
a number of convoluted loops, on each side of the median line.

THE O0VA AND THEIR CONTAINED EMBRYOS.

These, like the female genital organs, present
great varieties in shape, size, and even structure
in Tapeworms. e

In the Bothriocephali they are of considerable  Fig. 21.—Ege
size, and are provided with a firm shell, usually of Bothriosephalus

s A 3 " Latus, with yelk-
ovoid in shape, which encloses the ovarian egg cells and shell,

. . magnified 400 dia-

imbedded in yelk-cells. merers (Aifeer
Leuckart.)

Fig. 22.—Egg of Tenia . 23. —Henentl}' formed (>//_—§

Elliptica, magnitied 600 din- F"g mf Tenia Marginata.
meters. (After Leuckart.) {AftEr Leuckart.)

Frequently tbe shell is provided with an operculum or lid, as
in Fig. 25, c.

The corresponding structures in the Twniadee, as they appear in
sitv at the terminal end of the uterus, are very small rounded
spheres, with very faintly granular, almost clear “yelk,” and a
thin, by no means firm, envelope, which, in many of the larger
species, is produced into one or two tails. The appearances just
described are to be found only in the contents of the younger
(unripe) proglottides. In the ripe segments we find the ova
developed into larger, usually rounded spheroidal bodies, with a
more or less thick and firm shell, in the interior of which is a
clear vesicle, provided with six* curved hooklets; this is the
so-called Hexacanth embryo, or Boring embryo.

* In some cases there are only four to be found, and occasionally the hooks are much more
numerons. Thus Heller has seen embryos of Tenia Saginata with twelve, sixteen, and even thirty-
two hooks, and Leuckart has met with instances in the zame Tapeworm, and in Tenia Elliptica, with
ten and twenty=four hooks.
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It will thus be seen, that in the
Teniade the development of the em-
bryo and the growth of the proglottis
proceed pari passu. The size of the
embryos and their hooks varies much
in the different species. The em-
bryonic hooklets are arranged in pairs,
two directly anteriorly, and the re-
maining four in bilateral pairs. They
1Rty :‘:ﬁﬁ%ﬂf‘%ﬁ%gé are capable of very active and definite

containing Six- hooked Bor: movements, which will be noticed later
c—D;:EofEI:I?EtEnumphalus win 0 No muscular apparatus can be
operculum. discovered, so that the hooklets owe
their motor power to the sarcode out of which the body of the

embryo is formed.

The shells which enclose, but do not closely invest the embryos,
present numerous variations; thus there may be two or even
three such envelopes; the external surface may be smooth or
irregular, &e.

According to Leuckart, the fully formed ova realljr consist, not
only of the original product of the ovary, but in addition they
have an albuminous enveloping mass, the whole being enclosed in
a delicate transparent covering, so that it has the appearance of a
simple cell, with a vesicular nucleus.

As usual, the development of the embryo occurs by a process
of cleavage of the ovum, which takes place as a rule with tolerable
regularity until a mulberry mass (morula) is formed, but this
according to van Beneden and Moniez does not, at any rate in
all cases, simply and directly become converted into the future
embryo. According to these observers, the mulberry mass becomes
divided into a central and a peripheral portion, the latter in process
of time becomes separated by a considerable space from the former,
and ultimately it disappears entirely as a definite structure, leaving
only a clear fluid.

The central part meanwhile has altered, its cells have become
smaller, and so closely compressed together, as scarcely to be
- recognised as such.

This mass acquires an envelope (or more than one), and develops
E
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into the embryo. Such are the phases observed in Tenia bacil-
laris and Twnia expansa,

In this process of embryo development many varieties oeceur,
which, up to the present time, are not fully known.

It appears, however, that the first stages up to the cleavage into
four segments are uniform in all. There are then present four
round segments, each containing a large vesicular nucleus.

Fig. 26.—Stages of development of ova of Twmnia Serrata and Twenia
Marginata, showing process of yelk-cleavage, commencing at the third
figure, counting from the left end of the lower series, and ending with
the formation of the six-hooked embryo at the right-hand figure in the
upper series. (After Leuckart.)

These are embedded in a granular matrix, and fill the greater part
of the ovum cavity.

Later on, the segmentation does not proceed so regularly, for it
now appears, that in one of the four yelk spheres, the cleavage
continues, and thus we have three larger cells, with a mass con-
sisting of a number of smaller ones. It is from the last mass that
the development of the embryo proceeds, as is seen in Figure 26.

The number of the larger cells is not always limited to three, for
sometimes four or five are observed. In course of time the embryo
loses its cellular structure, and becomes clear, and nearly or quite
homogeneous in structure.

The characters just described prevail among the Teniade, and
indeed also among the greater number of the Bothriade., In
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Bothriocephalus latus, Leuckart observed distinet fibres attached (o
the base of the hooklets, which he believes to be capable of moving
them ; also four rounded groups of cells imbedded in the substance
of the embr:,rﬂ The embryos of the Bothriade have many peculiari-

- ' ties ; thus, as a rule, they do not
attain their complete development
in the interior of the proglottides,
as in the Twmeniade, but in the
free state, sometimes not for weeks
or months after their escape from
the maternal “joints.”” Again, they
escape not only in the manner just
mentioned, but they may also leave
their eggshells and swim about in

Fig. 27.—Ciliated embryo of Both- water by means of a ciliary mantle,

riocephalus Tatus, magnified 500 times. Wwith which they are provided.
(After Leuckart.) ¥ £

The presence of this ciliary mantle is a peculiarity not only of
various species of Bothriocephali, but also of other Cestoda, e.g.,
Ligu]a Schistocephalus, &e.

It 1s, murecwer, found not only in those Bothrmcephah

— whose embryos enjoy a free
swimming existence, but also
in those which, like the em-
bryos of the Twniad:we, re-
main enclosed in their
shells, and undergo merely
a passive migration into the
bodies of their future hosts.
It must be remembered,
however, that the -ciliary
mantle, although common,
; is not universal in its occur-
Fig. 25.—Development of the embryo of rence among the Bothrio-

Bothriocephalus Salmonis. (After Kollikerand  cephali.
Leuckamil

DEVELOPMENT HISTORY OF TAPEWORMS.

~ Before the six-hooked embryo reaches its final stage of develop-
ment as a Tapeworm head, a series of most remarkable and intricate
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transmutations occurs, which, until recent times, was quite unrecog-
nised, and which has been discovered only by the efforts of
modern helminthologists.

Still, various conjectures in the right direction
had been formerly made; for example, Dujardin
supposed that the embryo reached the alimentary -
canal of the host, and there by a process of direct  Fig. 29. — Twnia
metamorphosis became converted into a Tapeworm EP":"T“: Hexacanth,

: i Six-hooked or Boring
head, from which joints were developed, so as to Embryo. Proscolex
form a Tapeworm colony. of van-Beneden.

The earliest observations of any real value for the solution of
this problem were made by Stein and Kiichenmeister. Stein found
in the general body-cavity of the mealworm and its larva numerous
cysts, which really were measles, i.c., cysts containing Tapeworm
heads, and which plainly showed by the presence of six embryonal
hooks that they owed their origin to the metamorphosis of a
hexacanth embryo. -

In some measles only a simple rounded body, without a
Tapeworm head, was present. This represented an early stage of
development.

In others there was plainly
a Tapeworm head. These cysts,
no doubt, owed their origin to
the circumstance that the
mealworm had swallowed a
brood of six-hooked embryos,

whose eggshells had undergone
digestion, releasing the em-

bryos, which had then bored
through the intestinal wall of 2 ' e
their host, and after having Eulef'g-api{._;m T A
reached the general body- bryo of -LEhE EM?&I-
cavity, had rested there, and = = ter SIeI-) pig. 505, —Measle
become developed into cysts,

developed from the
encapsuled embryo

in the interior of which the of the Tapeworm,
; Fig. 28. (After
Tapeworm heads were de- Stein.)

veloped, with their suckers and hooklets.
Even prior to the publication of these discoveries made by Stein
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a still more decisive impetus was given to our knowledge of this
subject by Kiichenmeister.

Indeed it is impossible to overrate the value of the Feeding ex-
periments made by this observer, in their bearing upon helmin-
thology. Kiichenmeister showed in this way that the measle of
the rabbit (Cysticercus pisiformis) became developed, in the intes-
tinal canal of the dog, into a certain kind of Tapeworm.

The experiments thus made were speedily followed by numerous
others, condueted by Kiichenmeister himself; by von Siebold ; and
by many other helminthologists in various parts of Europe.

In this way it soon became certain that “ measles” stood in a
genetic relation to Tapeworms ; in fact, that eystic worms had co-
relative cestoid forms, of which the former were merely a phase of
development.

Before these feeding experiments demonstrated the facts, most
diverse views prevailed, equally with regard to cystic and cestoid
WOTTIS.

Thus Tapeworms were supposed to arise by spontaneous gene-
ration from the villi of the intestine.

A similar explanation was offered to account for ecystic worms.

Indeed it was not till the time of Redi (1684) and Hartmann
(1685) that * hydatids™ were discovered to be animals at all.

After the time of Zeder and Rudolphi, the various kinds of
“bladder-worms ” or hydatids were collected into a separate
group of animals under the name of Cystici.

It became known, however, that marked resemblances existed
between the little heads connected with these bladder-worms and
the heads of certain fully-developed Tapeworms, but the presence
of a bladder of fluid instead of a jointed body, and the fact that
bladder-worms occupied chiefly the closed cavities and parenchy-
matous organs, while Tapeworms inhabited the intestinal canal,
prevented the recognition of their common relationship.

A step farther in advance was taken by Dujardin and von Siebold,
who upheld the theory that bladder-worms ought not to be regarded
as independent separate animal forms, but as developmental varieties
of Tapeworms. Both observers thought that bladder-worms were
developed from Tapeworm embryos, which instead of finding their
proper road into the intestinal canal of their host, had lost their
way, and had reached the parenchymatous organs, but finding
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there no congenial habitat, had developed abnormally into vesi-
cular worms, that in fact, they had degenerated and become dropsical.

Von Siebold strongly advocated this view. He recognised, for
example (as Pallas and Goeze had done long before him), the exact
resemblance between the head of the measle of the mouse (Cysticercus
fusciolaris) and that of the Tapeworm of the cat (Twnia crassicollis),
and he believed that frequently certain individuals of the brood of
Twnia crassicollis went astray into the bodies of mice, and degene-
rated there into Cysticercus fasciolaris, but if their hosts were devoured
by a cat, and the parasites thus reached their proper soil, they
could then cast off their degenerated segment (the vesicle) and
attain to the full stature of segmented Tapeworms, and finally reach
sexual ripeness.

But unfortunately for this theory, among other things, was the
circumstance ascertained long since by Goeze, viz., that in the
measle, and especially in the measle of the mouse, it was not the
little head, but the bladder (caudal vesicle) that was first formed,
in fact, that the vesicle produced the head, and not the head the
vesicle. The theory of dropsical degeneration was, however, ulti-
mately abandoned by von Siebold.

Van Beneden threw further light upon this subject by his obser-
vations made upon certain marine Tapeworms (Tetrarhynchi). He
demonstrated that the eystic phase of development was not confined
to the Tweniz alone, but had a wide and probably general distribu-
tion throughout the Cestoda. Further, he showed that the
cysticercoid stage of development was found in those fishes which
were the common prey of the rapacious fish in whose infestines
the cestoid forms were found ; but van Beneden, like von Siebold,
regarded the vesicular stage as an accidental rather than a neces-
- sary phase of metamorphosis.

Thus it was evident that something yet remained to be done, to
decide the exact genetic relations of the eystic and cestoid forms
of worms, and science is indebted again to Kiichenmeister for the
kev to the problem. ~In the experiment already described, he
proved that the vesicular worm of the mouse became converted
into the Tapeworm of the ecat. In the next place he demonstrated
not only a second instance of a similar kind, but also showed that
from the Tapeworm eggs could be bred, under suitable circum-

stances, the corresponding bladder-worm,
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The results are repeated by him as follows* :—

“In the meantime I resolved to resume these experiments with the
“Twenia Ceenurus, in order to obtain the remarkable phenomena of the
“yertigo in sheep. On the 15th of May, 1853, I at last obtained the
‘““eystic ecenuri. On the 25th of July mature proglottides of this Tenia
“ were passed by the dog to which the ecenuri were administered, and
* these, in order to make the experiment under the most unfavorable
“ eircumstances, were administered to a perfectly healthy two-year-old
“ wether, a description of sheep which is usually free from cenuri. On
“ the 10th of August the sheep was affected with vertigo; on the 13th
“ the disorder had advanced so far as to necessitate the killing of the
“animal. Herr Kirmsen, of Drausendorf, near Zittau, a very intelligent
“ agriculturist, who had furnished the animal for experiment, unfor-
““ funately only sent me the head for examination, the rest of the body
* being kept to be eaten by the people on the farm, so that I was pre-
“ vented from observing the immigration of the brood of the Tenia into
“ the other parts of the body. In the brain I found yellow strize from
“ exudation passages, at the ends of which small vesicles of the size of a
* grain of millet were situated. Ifound fifteen young vesicles of Ceenurus,
- “ partly on the surface of the brain, which was reddened by inflamma-

partly ; ; = y
“ tion, partly in the substance of the brain, and even in the ventricles.”

This experiment thus
supplied two-sided evi-
dence, for, in the first
place, it showed—that in
the intestine of the dog
the bladder-worm, Ceenu-
rus, became converted
into the cestoid Twnia
Cenurus, and in the
second place, it demon-
strated that the six-
hooked embryos of the
latter, when swallowed
alive by the sheep, de-
veloped into ecystic
Ceenuri in its brain.

1% These experim
Fig. 31.—Cenurus of the sheep. o A vésicle of Se el Eﬂ_‘ ents We:re
natural size showing the groups of small Tapeworm rEPEﬂtEd by Kiichenmeis-

heads (Scolices). 5. Two groups of heads magnified :
i (£ m] O T e s o !:er hlm.EEIf; and by (}:urlt
larged. (After Davaine.) in Berlin; by Eschricht,

in Copenhagen; by van Beneden, in Louvain; by Leuckart, in

® Manual of Parasites. Kiichenmeister. Eyﬁmhm Society's Translation. Vol. L, p. 81.
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Giessen, and by several other observers, who were supplied with
proglottides of Twenia Ceenurus conveyed in white of egg, and sent
by Kiichenmeister to them for experiment.

This method of experimental feeding has demonstrated the rela-
tions of a great number of cestoids. The employment of hosts
suitable for the home of the various parasites is one of the neces-
sary conditions of success, inasmuch as every parasitic animal has
its one (or more) proper host, in which alone it will flourish, and
not only so, but every cystic worm has its preference for certain
organs of ifs host.

Even man himself has served as a corpus vile for helminthological
experiment ; thus some of the pupils of Professor Perroncito, of
Turin, voluntarily swallowed the measle of beef, and, in one
case, the student bred a fine specimen of Twnia mediocanellata.
In a similar manner Dr. Oliver, in India, administered fresh living
beef measles to a Mahommedan syce, and to a boy of low Hindoo
caste, in each case successfully.

After the evidence supplied by these feeding experiments it is
no longer permissible to regard the immigration of the six-hooked
brood and its conversion into eystic worms as an accidental or
abnormal phenomenon, but as a portion of a genuine life eycle.
In short, alfernation of generations is the normal life career of these
animals.

But although these valuable experiments illustrated the pheno-
mena of alternation of generations, still the details of the meta-
morphoses, which issued in these remarkable phases of animal life,
yet remained to be worked out, and in this direction Professor
Rudolph Leuckart, of Leipsic, has rendered signal service to
sclence.

Detailed reference will be made hereafter to the developmental
changes undergone by Tewnia Echinococcus into its cystic form,
but it will aid the comprehension of these metamorphoses if brief
notice be taken of its allied forms,

The same conditions that have been contrived by the zoologist
in the laboratory are adjusted by nature in the outer world.

When the Tapeworm inhabiting the intestinal canal of its host
has attained to maturity, it does so first in its posterior joints, i.e.,
in the proglottides most remote from the head, or scolex, and
during the entire lifetime of the animal new joints are constantly
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being formed behind the scolex, in consequence of which, the
earlier-formed ones become farther and farther removed from their
place of origin.

The number of joints or sexual individuals thus produced may
be very few, as, for example, in Twnia Echinococcus, where there
. are but three; or they may be numbered by hundreds, as in Tewenia
Mediocanellata, in one example of which Perroncito reckoned 900
joints, and in this particular instance he estimated that every day
there had been a production of 13-43 proglottides!!*

Whether the smaller Tweniadse, such as Tenia Echinococeus, can
compensate for the fewness of their proglottides, by the rapidity
with which they can produce new ones, is not yet known.

Several circumstances must have an influence in determining the
chances of any given Tapeworm in ifs struggle for existence ; and
as Tapeworms, like all other animals, cannot exceed some definite
term of life, the continuance of the race must depend upon :—

1st.—The fecundity of the particular form; eeferis paribus the
more numerous the proglottides and their contained ova, the better
the chances of survival of some of the ova until their embryos can
enter a suitable host.

2nd.—The vitality of the proglottides after they leave their host
for the outer world : This probably varies in different species, and
in the same species under different circumstances.

The proglottides themselves, at any rate in some species, possess
very active powers of locomotion, so much so, indeed, that Pallas,
who saw the isolated pro-
glottides of Teenia Saginata,
creeping upon the wall of
a room at a height of several
feet from the floor, named
them Ovaria ambulantia.

In the case of the
Teeniadee, as has been already
mentioned, the ova can
escape only by rupture of
the proglottis; in Bothrio-
cephali, on the other hand, they can do so before the segments
leave their fellow colonists.

* See Cobbold, Parasites, 1879, page 71.

Fig. 32.—Isolated proglottides of Teenia
Saginata in various states of contraction.

¥
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Even in the Twniads the eggs may escape by the tearing of the
proglottides within the intestine of the host, so that the excrement
appears as if sprinkled with white sand, or this may occur imme-
diately outside the intestine, when Dujardin stated that the course
of the proglottis could be recognised by a white milky streak
of eggs. :

In this way the ova may be widely dispersed over the soil, and
become deposited in surface water, such as tanks®, dams, and
swamps, and carried by rains and water streams, may obtain access
to wells, &ec.; or they may become attached to grasses, shrubs,
salads, windfall fruits, &e., and even may be found high among
branches of trees, as in the case of the Tapeworms of birds.

In this way a very wide distribution is obtained, and the chances
of some embryos reaching a suitable host are greatly increased.

It must also be remembered that the vitality of the ova, and
their contained embryos, is not dependent upon the life of the
proglottis, for the putridity or mouldiness of the latter does not
kill the former.

Then the ova themselves probably vary much in their tenacity
of life, and authorities of equal weight are by no means agreed as
to this matter.

Thus van Beneden writes :—+

“ All the cestodes have eggs, usnally in great number, and very well
“ protected against external agents. They endure heat and cold, drought
“ as well as humidity, resist by means of their envelopes the most violent
“ chemical agents, preserve the faculty of germinating, we will not say
“ for weeks, months, and years, but for centuries.”

Other observers, however, do not credit the embryos with so
great tenacity of life; thus Leuckart found in one of his experi-
ments with the eggs of Twenia Cenurus, that they had lost their
power of development after eight weeks’ immersion in water, and
in one instance, twenty-four hours’ exposure to the direct heat of
an August day’s sun in Germany had produced a similar result.

In all probability, then, there is much variation in the tenacity
of life in the embryos of different Tapeworms, and the truth lies
probably between the two extremes. At any rate it is certain that
the embryos of T:wmnia Echinococcus can retain their vitality as

“Twenia ova have been found in tank water in India. See Cobbold. Parasites, page 78.
¥ Animal parasites.” The International Series. Vol. 20, page 209,
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well in sultry India and sunny Australia, as in chilly Iceland or
temperate Europe.*

An important element in the conditions influencing the preva-
lence of any given Tapeworm is the number of suitable hosts
available. Some Tapeworms are very fastidious in this respect;
thus all attempts hitherto made to breed Tewnia Echinococcus in
the cat have failed, and no observer has yet seen the hydatid cyst
in the dog’s viscera,

Ultimately, those embryos which are destined to a new lease of
life enter, by some means, into the interior of the body of their
future host. The usual, and perhaps the only, route by which they
can do so is through the alimentary canal.

An entire proglottis and its contained eggs may, in some cases,
become swallowed in the food or drink of the host. This is pro-
bably by no means a rare occurrence in so dirty an animal as the
pig, which, especially in hot climates, such as India, eats all sorts
of unutterable filth. Hence it is often to a very high degree in-
fected with cystic parasites.

In man, such an occurrence as the swallowing of an entire prog-
lottis of one of the larger Tapeworms is, of course, improbable, but
it is not at all unlikely that in the case of a minute Tania, such as
Teenia Echinococcus (whose entire length does not average more
than a quarter of an inch) a terminal proglottis, one-eighth of an
inch long, may not rarely be swallowed unnoticed in drinking
water, or on raw vegetables, such as water-cress, &ec.

Far more often, separate ova find entry into the alimentary
canal ; usually the stomach is their next resting-place.

No doubt in some cases the embryos may be released in the
mouth, their shells being crushed by the action of the teeth, but as
this is unlikely to occur often, without the simultaneous destruction
of the enclosed embryo, we may safely conclude that, in the vast
majority of cases, the ova and their dangerous contents reach the
stomach uninjured.

Professor Perroncito made, between 1871 and 1877, & large number of carefully-conducted obser-
vations on this point ; from these it appears—

1st. That Cysticercus Cellulose of the pig dies at from 45° C. to 502 C, (1137 to 172° Fahr.)

2nd. The Cysticereus of Tmnia Mediocanellata at from 44° C. to 467 C. (111-2® to 11487 Fahr.)

drd. ticercus Pisifinmis of the rabbit at the same temperature,

dth. The Scolices of Ceznurus Cerebralis of the sheep died at 42° C. ‘iIﬂT'ﬁ’FﬂhT-}

Sth. The Scolices of the eysts of Echinoeoceus Polymorphus died generally between 47° C. and
48* . [116°6° Fahr. and 1154 Fahr ), and Perroncito remarks “in no case amongst those I have
“ experimented on did it reach 507 C. alive.” [Cobbold. Parasites. p. 64).
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In this organ the proglottides, whether crushed or not, undergo
digestion, and the eggshells become softened by the digestive
juices. Under the combined action of the gastric juice and the
museular movements of the stomach, the eggshells become dis-
integrated, and the embryos are released.

Up to this time, in most Tapeworms, the embryo has submitted
passively to the play of circumstances. In fact, it has been sub-
jected to a process of passive migration.

The proglottis in which it was enclosed, of course, may have
actively migrated, as has been already mentioned, and, moreover,
those Cestoids whose embryos are ciliated have changed their
locality actively. Nevertheless, in all cases the passage of the
embryo into the stomach of its host has been strictly a passive
immigration.

No sooner, however, is the embryo released in the stomach, than
it commences a very active life. By means of its hooks it imme-
diately begins to bore its way into the coats of the stomach, for
whether armed or unarmed, the embryos are always capable of
motion.

“ The Emhrs os which are destined to migrate into cold-blooded ani-
“ mals are in geueml larger, possess larger hooks, and exhibit tolerably
“ distinet movements, even at the ordinary temperature of a room.
* Those destined to migrate into warm-blooded animals are much smaller,

“ have smaller hooklets, and only exhibit pretty distinet movements at
* an elevated temperature (at the temperature of the stomach).”#*

As might be expected, the actual transit of the
boring embryo through the lining of the stomach
has not been observed, but the following descrip-
tion by van Beneden,i no doubt, exactly repre- Fig. 3.-Tape-
sents the process. worm boring em-

* The following is the manner in which, some years bryo. :
“ since, we described these six-hooked embryos, produced by the Tema
“ of a frog, which were struggling by the side of each other on the slide

* of a microscope. The six hooks are arranged regularly in each indivi-
* dual, and move exactly in the same manner.

“ They are very slight, and of nearly half the diameter of the embryo.
“ Two occupy the median line, and unite like a single stylet; these are
* nearly straight, and a little longer than the others. They unlj move
“ backwards and forwards. Their action is like that of parts of the
* mouth in certain parasitical erustaceans {the Arguli) when they endeavor

——

* liuchenmeister, foco cit., page 40, + Animal Parasites, page 208,
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* to pierce through the tissues. They are in continual motion to and fro.
“ The other four hooks are similar to each other, and differ from the
“ first in the point, which is curved into real hooks.
_ % They are arranged two and two, to the right and the left of the first,
“ g0 that they all meet at the base. Their movements are not the same
“ ag those of the two first ; they remain almost fixed at the base, while
““ they describe a quarter of a circle at the extremity. Let us imagine
“ the six hooks placed in front in the same direction. The two in the
“ pgentre advance, and the two pairs placed symmetrically by the side of
“ them are lowered and drawn backwards, and thus push the body
« forwards. It is like the dialplate of a clock with three hands placed
“ by the side of each other; that in the middle would advance directly
“ forward, while the two uthers would be lowered until they formed a
¢ right angle with the first.

% This is the movement which we observe in all the stylets: The
“ result of this is that we distinctly see the embryo penetrate between
“ the “debris,” or into the erushed tissues which surround it. These
“ embryos imitate the movements of a man who wishes to get through a
“ window a little above him, and who, having succeeded in passing his
“ elbows through, pushes his body forward by leaning them on the
“ frame,

“ We see the same eﬁurts continue for hours; and we can easily
“ understand that there is no living tissue, however dense it might be,
““ exeept the bones, which could not be easily penetrated by ‘I:hESE micro-
“ seopic embryos. This explains why we so commonly find ecysticerci
“in cysts along the intestines, and between the membranes of the
“ mesentery; and how they can, by piercing the walls of the vessels,
“ spread themselves into the most distant organs, by means of the blood,
“ which conveys them.”

From this deseription it can easily be understood that these
embryos may penetrate into the abdominal cavity, where some
species may find a congenial home, and develop into eystic worms.

Others again pierce the walls of capillaries and venous radicles,
and so enter into the blood current, by which they are swept on
until, having passed along the portal vein, they enter into the portal
capillary system of the liver. Others may enter the lacteal
system of vessels, and pass into the systemic blood circulation
through the thoracic duct. Probably however, many entering
this system would be arrested in the lymphatic glands of the
mesentery.

Probably—at least among the parasites infesting the higher
animals—by far the most common course is for the embryo to
enter the blood current, and to be carried by it along the portal
vein into the liver, where a large proportion of the embryos of
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some Tapeworms (such as Tenia Echinococcus and Twnia Serrata)
remain permanently in the form of hydatids, and of Cysticercus
Pisiformis in the rabbit. Others among the brood pass through
the capillaries of the liver and by the vena cava inferior to the
right side of the heart, thence by the pulmonary artery to the
lungs, where, in the case of Twnia Echinococeus, many remain.
Others, yet, pass through the pulmonary circulation to the general
systemic circulation, by which they are carried to all the various
organs and tissues fed by it. In this way the embryos of Tewnia
Ceenurus reach their homes in the brain of the sheep, those of Tznia
Solium the eye and
cellular tissue, those
of Echinococcus the
brain, spleen, kid-
neys, and even the
bones themselves,

Fig. 54.—DBrain of a lamb containing Cenuri (natural
size.) (After Leuckart.)

In the higher animals the
liver is, of all organs, that
most infested with cystic en-
tozoa, and here they may take
up their abode, or, on the other
hand, only tarry for a time.

Kiichenmeister explained
this preference for the liver it
: Fig. 35.—A piece of liver of rabbit, show-
b}" the a—ssur:lptlnn that th,E ing channels formed by Cysticercus Pisiformis,
EmhI‘FDS obtained access to it magnified ten times. (After Leuckart.)
by passing into the duodenum, and thence crawling up the hile

duct.

This is of course a reasonable conjecture,* but it is unsupported
by direct observation; on the other hand, Leuckart has actually
discovered embryocs in the blood of the portal vein, although he has
uniformly failed to find them in the bile duct or its radicles.

Having arrived at the capillary portal system in the liver, the

#1In the case of some Tapeworms there is strong reason to conclude that Kiichenmeister's explana-
tion holds good, iz, :—In the duects of the liver in kangaroos there is very commonly met with a
large Tapeworm (Tenia Festiva), which ocenpies the intra-hepatic bile duets as its habitat, Ilﬂ
head may be found adherent at the peripheral ends of the small ducts. 5
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embryo may be arrested in a minute vessel, and may there
develop, finding in the vessel its earliest envelope.

But this is not always the case, for the embryo may recommence
an active migration in the substance of the liver.

This 1s well seen in the case of the rabbit, whose liver is invaded
by the embryos of Twenia Serrata (Cysticercus Pisiformis). (See
Fig. 35.)

Here the active travels of the embryo are marked by minute
channels and grooves, resembling those produced by the itch
parasite in the skin. Precisely the same thing is seen in the brain
of sheep attacked by Ceenuri (i.e. the embryo of Twmnia Coenurus),
asin Fig. 54.

Having thus, sooner or later, reached its future lodging, the
boring embryo ceases its migratory existence and becomes a
Resting scolex (Hydatid, Cysticercus, Cenurus, &c.).

‘We are indebted to Rudolph Leuckart for most of our knowledge
of the changes next undergone by the embryo.

In the case of Twxnia Echinococeus, a detailed description will
hereafter be given of the metamorphoses next succeeding; but a
brief deseription of the changes occurring in some of the other
leading types of cystic entozoa will render its comprehension more
clear.

The young bladder-worm causes in its immediate neighborhood
a certain amount of irritation, in consequence of which a new
formation of cells takes place in the connective tissue of the part,
and this results in the formation of the “ Adventitious fibrous
““capsule ” or sac, which envelops the parasite itself, and is a struc-
ture of great importance to the parasite, inasmuch as it is through
it, by a process of diosmosis, that the necessary pabulum for its
sustenance is secured.

Those entozoa which have reached congenial homes now proceed
in their development; but, on the other hand, when favorable con-
ditions are not present, the embryos die and undergo retrograde
metamorphosis, which results in the formation of cheesy * tuber-
“cular” or ““atheromatous” masses, often mistaken for genuine
“tubercle.” “Many cases of miliary tubercular disease of parti-
¢ cular organs may indeed consist in nothing else than the dead,
“ fatty, and calcified young of worms.””*

* Kiichenmeister., Op. cit., page G
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SCOLEX.

FURTHER DEVELOPMENT OF THE RESTING EMBRYO.

The embryo, having
successfully pursued its
active migration to its
future resting-place, &7
casts off its six hook-
lets, as is seen in the
case of the mealworm
parasite.

G

Tke next change that
occurs 1s a differentia- Fig. 36. — Early
Er.tﬂ.gn:;D of encapsuled

tion of structure, in con-  Tapeworm — embryo

sequence of which the of mealworm, show-

£ mmg remains of the
eentral portion becomes embryonic hooklets.
clearer, and a cortical

layer is formed.

Soon a muscular structure becomes de-
veloped in the latter; this consists of ex-
ternal circular and internal longitudinal
fibres.

The entire structure now exhibits—

Ist. An external adventitious sac, the
product of the cellular tissue of the host’s
organ, and

2nd. The true parasite, which shows—

(a.) A well-marked external layer, the
cuticular :
(b.) A cortical layer inside this, con-
taining muscular fibres :
(e.) A clearer central mass.
The last-named structure in the more
typical bladder-worms is soon replaced by
a clear fluid.

Fig. 37. — Later
stage of the same
parasite, with Scolex
developed. ( After
Stein.)

Fig. 38.—Early stage
of development ufyﬁyﬁ-
cercus Pisiformis, before
the formation of the
Scolex - bud, magnified
sixty diameters. (After
Leuckart.)

Quite early, too, the water vascular system becomes formed in
the peripheral layer. It has the general character of a network of
vessels spread over the entire area of the caudal vesicle.
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Fig. 59. —The head and
“* caudal vesicle’ of Cysti-
cercus Pisiformis,showing
the ramifications of the
water vascular system in
the wall of the eyst.
(After Leuckart.)

No communication can be discovered
between this vascular system and the con-
tents of the vesicle.

A ciliary apparatus, similar to that found
in the corresponding system of the adult
Tapeworm, is distinguishable, and, as 1t were
to make the analogy complete, there exists,
according to Wagener, at the posterior
pole of the bladder-worm, a contractile sac,
which opens externally.

The young worm retains, for a longer or
shorter time, the above-mentioned characters
as a watery vesicle.

The next important step is the formation
of the Tapeworm head : The time when this
occurs, and the minor details of its develop-
ment, vary in different species, and indeed
in the same species under different circum-
stances. In Echinococcus it does not take
place for months. In Ceenurus it happens

in the fifth week, while in the genuine Cysticerci it begins even
earlier, usually in the course of the third week.

The earliest stage in the development of the head is the occur-
rence, at a certain spot in the sub-cuticular layer, of an active cell-

Fig, 40, —Juve-
nile measle of Tenia
Serrata, showing at
upper end the ear-

formation, which formsamenis-
cus-like disc; this gradually
rises s0 as to become a club-
shaped bud, which projeets into
the interior of the cavity of the
bladder-worm vesicle, or into
the substance contained in the
latter, as the case may be.
Simultaneously a pit-like de-
pression occursin the part of the
outer surface of the vesicle,

E?:' i*?ﬂfhﬂf fﬂl"lf'm Smﬁ;;g;,ﬂ'&;f};ﬂ‘;ﬁ{ which corresponds with the base
& BCOLIEX-

bud. of the same. (After of the new]}"-f(}rmed bud, and

Leuckart.)

this increases in depth in a de-

gree proportionate to the increase in length of the bud-like process.

G



42 DEVELOPMENT OF THE SCOLEX.

As this pouch is lined by a continuation of the cuticula of the
bladder-worm vesicle, we may regard the bud as produced by an
invagination or intus-susception of the wall of the mother vesicle,
capped, however, by an additional collection of cells, derived from
the sub-cuticular layer.

This bud-like process appears to carry before it a sort of envelope
derived from the internal lining of the mother vesicle, in which,
however, additional muscular fibres are developed. Leuckart has
named this sac-like structure, which covers internally the little
Tapeworm head, and separates it from the other contents (fluid or
solid, as the case may be) of the vesicle—The Receptaculum scolicis.

The receptaculum differs much in its degree of development in
different species of bladder-worms. It is well marked in Cysti-
cercus Cellulosee, where it encloses the Tapeworm head bud, and is
very plainly seen at one stage of the latter, where it becomes bent
upon itself, at an angle resembling a bent knee.

Fig 44.
Figs. 42, 43, and 44.—S8colex-bud of Cysticercus at different stages of development,
showing the Receptaculum Scolicis. (After Leuckart.)

Soon, there can be discovered in
the bud the indications of the water
vascular system, consisting of four
longitudinal vessels, which take their
rise at the base point (or origin) of
the head bud, from the vascular sys-
tem of the vesicle. These are joined
together at the distal end by a cir-
cular vessel : Later on, lateral
branches with ramified twigs and
ciliary apparatus are Ellscwera.ble. hﬁg;&;iﬁgﬂ?iﬁ:fsfﬂ:ﬁﬂﬁ

About the same time calcareous system, magnified forty-five times.
corpuscles appear, especially near (After Leuckart.)
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the base of the bud. Next are formed the rudiments of the suckers,
rostellum, and erown of hooks, which arise, according to Leuckart,
as follows : —

In order clearly to understand these metamorphoses, we must
depict the head bud as a club-shaped structure, which is not solid,
buf, on the contrary, is occupied in its interior by a cavity which
(in correspondence with the bulbous shape of the bud itself) is
flask-shaped. The general plan is rudely represented by the
finger of a glove, the tip end of which has been drawn into the
remainder.

This peculiarity of structure is plainly seen during the formation
of the suckers, rostellum, &c.

All these structures take their origin in
the widened-out lower part of the bud
cavity.

Lowest of all are formed the rostellum and
crown of hooks, and a littie higher up the-
suckers.

As can be seen in Fig. 46, there are sent
out into the parenchyma of the bud, at four
equi-distant radial points, projections of the

Fig. 46.—Recently de-
veloped head (scolex-bud)
of Cysticercus Pisiformis.

(After Leuckart.) common cavity, and it is at the terminal
ends of these that the suckers are developed.
e At a later stage of development, the

Tapeworm head may, in lieu of remain-
ing within the vesicle, become partially
or wholly extruded, as in Figs. 48 and
49. There will then be the appearance
of a Tapeworm head with an imper-
fectly segmented neck, followed by the
larger or smaller “ caudal ”” vesicle.
Moniez holds somewhat different

Fig. 47.—Transverse section views as to the development of the

through the anterior end of the -
rabbit measle, at the level of the Lapeworm head, but it appears pro-

suckers. (After Leuckart.) bable that Leuckart’s account, just
given, is substantially the correct one.

The general plan of development, in the more common and
typical forms of cystic worms, is as just described, but very con-
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siderable variations - occur,
especially as regards the
condition of the bladder-
worm vesicle, its propor-
tionate size, and the nature

of its contents (whether
solid or fluid), &e.

Thus, for example, in the
Cysticercus Fasciolaris of the
mouse (which in the intes-
tine of the cat develops into _
the Tewenia Crassicollis), the Fig, 48, Cysti-
head and segmented neck cercus Pisiformis,

5 - = _ with partially Jpro-
a,.ttam a slze S0 dxsmeﬂr b ey }{Fﬂm
tionate to the caudal vesicle, Leuckart.)

that the last-named struec-

Fig. 49. — Head and
bladder-worm body of

ture is not large enough to Cysticercus ~ Pisiformis,
P with the head and seg-
enclose it, and consequently ertedl SiEAE ot

this cystic form of worm (After Leuckart.)
was long regarded as a cestoid form.

Fig. 50.—Cysticercus Fasciolaris, showing the small size
of the bladder, and the considerable development of the
segmented neck, giving to this cystic worm the appear-
ance of an adult Tapeworm. (After Leuckart.)

In the great majority of species the bladder-worm vesicle pro-
duces but one head, as, for example (Figs. 49 and 50), in all the
genuine Cysticerci, but, even in these cases have occasionally
been observed in which two, or even more, heads have been
generated.

A second type is represented by Cecenurus, which is, as has
already been mentioned, the cystic phase of the Tewnia Ceenurus
of the dog. The eystic Ceenurus is especially prone to infest the
brain of the sheep, causing the disease known as the *staggers,”
“ gid,” or “ vertigo.”

In this type we find a higher degree of complexity, for the

S
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mother vesicle, in-

stead of producing

only one Tapeworm

‘8 head, generates hun-
dreds of them.

So that the type

| Ceenurus stands in the

e same relation to the

0
Sl type Cysticercus as a

Fig. 51.—Diagrams showing plan of structure in the .
cystic types. Cysticercus, Ceenurus, and Echinocoecus, uﬂmpﬂund animal does

(=]

fa. d.)ﬂ Cysticercus, 'l.;it!lilehead protruded. to a simple one.

(b.) Cysticercus, with head enclosed in its cyst. .

(e.) Ceenurus, with multiple Tapeworm heads (scolices) In the third tFP_e’
developed from its exterior. Echinococeus, a stall

(e.) Echinococcus Scolicipariens, showing heads de- bl d r
:ﬁlﬂpe:} in the interior. (Brood-capsules not 1gN€Tr degree ol com-

(f.) Echinococeus Altricipariens, showing Brood-cap- p].exltj? is reached, for
sule and daughter cyst. here there are pro-

(d.) Six-hooked boring embryo alike in all.

duced, not hundreds,
but thousands of Tape-
worm heads.

Echinococcus thus re-
sembles Ccenurus, in pro-
ducing multiple heads,
but it differs from it,
however, not only in the
vast number and small
size of these heads, but
also in the circumstance
that while in Ceenurus
(and in Cysticercus also)
the Tapeworm heads are
produced directly from
thebladder-worm vesicle;
in Echinococcus, the

heads, instead of origi-
Fig. 52.—Ccenurus of the sheep. : g

fe.) A vesicle of natural size, showing the nafing in t']flm d.II'iEEt- Wﬂjf”
Erc:u of small Tapeworm heads (sco- are formed in special vesi-
es).

Lk
(b.) Two groups of heads, magnified four dia- cular structures, called

meters. “ Brood-capsules,” which

f the head tly enlarged. 1
(a.) One o th‘?ﬁ‘:‘;r“nﬂ;f:inﬁm ge themselves are formed in
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large numbers on the inner wall of the bladder-worm vesicle
(mother cyst).

As the structure and development of
Echinococcus will be hereafter deseribed in
detail, it is needless to enter into the matter
at any length in this place, but it will be
instructive to mention those broad pecu-
liarities which illustrate the differences be-
tween this type and those of Cysticercus and
Cleenurus. fFi% E-E.—Ecnle::g

Like the latter, it is many-headed (polyce- Tendkurt) {
phalous), but, unlike it, the heads are vastly more numerous, much
smaller in size, and they arise from brood-capsules.

In Ceoenurus
the heads lie
mostly on the
exterior of cyst ;
in Echinococcus,
far more com-
monly, internal
to it.

The Brood-
capsules measure
about 15 to 2
Mm. in diameter
(=0-059 inch to p
0:078 inch), and Fig. 54.—Brood-cap-
this size 1s at- suleof Echinococeus with

. Beolices in various stages
tained only by . development.  (After

those older cap- Leuckart)
sules which contain a dozen heads or more.

At the commencement, each brood-capsule contains only a single
head, but the number gradually increases with the age of the cap-
sules, The mode of development of the heads from the brood-cap-
sules presents a great resemblance to that of the Cysticercus head
already described.

There arises a protrusion on the external surface of the capsule
which develops into a hollow bud—ultimately, the Tapeworm head.

Fig. 55.—Diagrammatic repre-
~ sentation of Echinococcus. (After
Leuckart.)
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This withdraws itself, through invagination of its basal portion,
into the interior of the brood-capsule, so that the hook-apparatus
and suckers become enclosed in a sheath, formed of the former

neck.
Echinococeus not only develops brood-capsules in its interior, but

also, frequently, secondary ecysts; these in turn may form in their
interior tertiary ones, and the latter may similarly breed quater-
nary ones, so that the entire arrangement may be compared to a
“nest” of four pillboxes enclosed one in another.

As a rule, Echinococeus develops its brood-capsules and secon-
dary cysts at a much later period than the heads are developed in
the other cystic types (Cysticercus and Ceenurus).

Another striking peculiarity of Echinococeus is this, that the
cystic form attains a magnitude far greater than Cysticercus or
Cenurus, and yet the cestoid form (Teenia Echinococcus) is of
minute size, never exceeding about a quarter of an inch, and
having only three, or at most four, joints, and it is of quite insigni-
ficant proportions, as compared with the cestoid forms of Cysti-
cercus and Cecnurus.

Although the forms of cystic worms have been here grouped in
three types, it must be remembered that many other forms exist
(Cysticercoid, &e.), which developmentally represent vesicular
(Cystic) phases, and yet in which either no caudal vesicle at
all, or only a very insignificant one, is formed.

A. i C.
Fig., 56.—Unarmed Bladder-worm from the abdominal
cavity of Lacerta Crocea.
A.—With Head retracted.
B.—With Head partially protruded.
C.—With Head entirely protruded.
(After Leuckart.)
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PART TIL.—NATURAL HISTORY OF ECHINOCOCCUS.

Synonyms.—Hydatid ; Hydatid eyst ; Echinococeus eyst; Ace-
phaloeyst.—Hulsenwurm, Menschenvielkopt (German). Acepha-
loeystis (Lennec).

Teenia visceralis socialis granulosa .......... (Goeze).

SRR CHITEIGRA N ooocvnsisiewinsos o nsims s ns (Gmelin).
PNESICARIE FRTITIOBA o oo oonsiss annacnasses (Schrank).
Hydatigena granulosa ......... e sitets e (DAKSGEL.
LI e L SR e « « «« (Blumenbach).
Polycephalus hominus ....... R (Goeze).

% granulosus
&L humanus e s o WIELIET )
o echinococcus

Echinococeus veterinorum  ................ (Rudolphi).
L INESOTINMN. .o wuees = o vswsens o (Licuckart).

e polymorphng . i....neaininnauna (Diesing).
B e Rt
tricipariens )

The structure designated by these various names, and the
disease occasioned by its presence in man, have probably been
coeval with man himself ; at any rate it is certain that the disease
was well known to the earlier writers on medicine, for unmistake-
able references to it are found in the writings of Hippocrates (a),
Galen (), and Areteeus (c).

Hippocrates wrote thus—

¢ When the liver is filled with water, and bursts into the epiploon, in
“ this case the belly is filled with water, and the patient dies.” *

t “ Galen understands this case to refer to hydatids of the liver, but
“finds difficulty in explaining how they can burst into the epiploon,
“unless by ulceration. It would seem as if our author meant the cavity
“ of the peritoneum.”

(a.) Born about B.C. 460 ; died about B.C. 357. b.) Born about A.I). 130; said to have died at
the age of 70, i.e.,, A.D. 200. [c.) Probably lived in the reign of Vespasian, A.D. 9 to A.D. 79,

* The genuine works of Hippocrates.  Aphorism 55.  Section vi1. Sydenham Society’s trans-
lation. Vol. 11., p. 770.

< Pp. cit.
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Aretaeus refers still more distinetly to the disease, thus—

* This other form of dropsy is known ; small and numerous bladders,
“full of fluid, are contained in the place where ascites is found ; but
“ they also float in a copious fluid, of which this is a proof, for if you
‘ perforate the abdomen so as to evacuate the fluid, after a small dis-
“ charge of the fluid, a bladder within will block up the passage, but if
“ you push the instrument farther in, the discharge will be renewed.
“This species then is not of a mild character, for there is no ready
“ passage by which the bladders might escape. It is said, however, that
““1n certain cases such bladders have come out by the bowels. I have
“ never seen such a case, and therefore write nothing of them, for I am
‘“unable to tell whether the discharge be from the colon, or the
“ stomach.” #

Paulus Agineta mentions an operation for the removal of
“ Hydatids ” from the eyelids, but it is very doubtful whether the
disease mentioned was hydatid at all, for he describes the struc-
tures in question as follows—

“ The hydatid is a fatty substance, naturally lodged under the skin of
the eyelid, which in some persons, more especially in children of a more
humid temperament, increases, until it becomes the cause of disagreeable
symptoms by encumbering the eye, and thereby oceasioning defluxions.”'}

Hydatidsare also mentioned by Galen and Rhazes, as well as in the
works of medical writers in the sixteenth and seventeenth centuries.

By tke older authors, anything that produced a swelling resem-
bling cystic worms was called a * hydatid.”

The name Echinococcus was introduced into zoology by Ru-
dolphi, in 1801.

Hydatids were formerly regarded—sometimes as enlarged and
degenerated glands (Ruysch); sometimes as accumulations of pus
and mucus mixed with serum (Piso, Malpighi, Boerhave, Haller) ;
sometimes as the ends of blood-vessels, which had changed their
nature (Spiegel, Diemerboock, Portal, Brandes, Grashius) ; some-
times—soon after the discovery of the lymphatic vessels by Aselli,
in the seventeenth century—as enlarged lymphatic vessels, or
varices of these vessels (Wharton, Bidloo, Nuck, Lettsom, Cruick-
shank, and down to Sémmering, and Hufeland) ; and sometimes
as tumours produced by the accumulation of serum between the
lamine of the cellular tissue, which obliterated the vessel lying in
their vicinity by pressure (Ruysch and Schacher); and, lastly, as
degenerated mucus-sacs (Tode)—[Kiichenmeister]. The animal

* The extant works of Aretmus, the Cappadocian. Sydenham Society’s translation, p. 337,
+ The Seven Books of Paulus Egineta, Sydenham Society’s translation. Vol. 11., p. 270,
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nature of the hydatids was apparently first discovered by Redi
(1684) and Hartmann (1685), probably quite independently of
one another. In 1691, Tyson, in England, also recognised their
animal nature,

The subject was again studied by Pallas, in 1766, and subse-
quently. He first recognised the probability that hydatid cysts
were always produced in connection with an animaleule or worm
similar to the cysticercus, and he adds—

“That it is probable that the non-adherent hydatids sometimes
*“ pbserved in the human body are either a species of the Twnia vesi-
“ eularis, properly so called, or of those singular hydatids which I have
“ remarked and deseribed in the livers and lungs “of calves and sheep,
“ and which ought certainly to be attributed to a living creature, and
“ which are evide:uﬂy organised, at least as far as regards the interior
“ pellicle, which is studded with granulations.”

Moreover, Pallas seems to have recognised the similarity, if not
the identity, of the hydatid of a man with that of other animals.

The next decisive step in advance was taken by Goeze, in 1782,
who, in addition to giving an accurate description of the animal,
and recognising the Tapeworm heads with their suckers and
hooklets, also showed that these represented an independent form,
distinet from Cysticercus and Cenurus.

He ranged the cystic among the cestoid worms, of which he
formed a single genus, which he divided into visceral or vesicular
Tewenias and intestinal Tewenias, and he placed in the first section the
Teenia visceralis socialis granulosa, a worm which he found in the
livers of sheep (i.e. Echinococcus).

Rudolphi recognised three species of his genus Echinococcus,
viz., E. hominis, E. simiz, and E. veterinorum, but he added that
it was impossible for him to give distinctive characters, because the
form of their body was too variable and their nature too little
studied. He attributed to Echinococcus hominis and E. simiz a
single row of hooklets, and to E. veterinorum a double one. |

Zeder, to some extent followed the views of Rudolphi, but used

. the name Polycephalus, and he distinguished the Polycephalus

granulosus of the sheep from the Polycephalus echinococcus of
man ; he also placed the cystic and cestoid worms in separate
families. In 1800 he gave a somewhat confused account of a
case of hydatids of the brain in a woman, and he regarded the
parasite as a species of Cysticercus.
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Up to this time, it seems to have been the universal opinion that
hydatid cysts always contained Echinococcus heads, but in 1804
Leennec first threw doubt upon the correctness of this belief, and
he founded a separate genus, ““ Acephalocystis.” But whilst care-
fully and accurately describing the hydatid cyst as it is found in
the sheep, with the granulations present on its walls, he yet
commits the mistake of regarding the same parasite, when existing
in man, as a distinet animal, which he termed “ Acephaloeyst.”

A perhaps still more curious error was made by MM. Desmaret
and H. Cloquet, who confounded the * cyst itself with the animal-
“cule” (Busk).*

Fr. Leuckart regarded hydatids as infusoria allied to the genus
Volvox ; he recognised but one species of Echinococcus, which he
called Echinocoecus infusorium.

Livois t observed that Echinococei, both in man and the lower
animals, were armed with Zwo rows of hooks.

Dujardin reserved the name Echinococcus veterinorum for the
only species admitted by him to exist.

Kiichenmeister considered that two distinet species existed, viz.,
Echinococeus scolicipariens and E. altricipariens; the views of this
authority will be again referred to later on.

It is only within the last thirty years or so, and by the labors
of von Siebold, Kiichenmeister, van Beneden, Leuckart, Ras-
mussen, Krabbe, Naunyn, and many other observers, that the
real relations of this most important parasite have been ascer-
tained, and the outcome has been the conviction that there is
but one species of Echinococcus, and that it is the cystic phase of

a minute cestoid Tapeworm, usually inhabiting the small intestine
of the dog.

GENERAL DESCRIPTION OF THE HYDATID CYST.

If we have before us a living specimen of Echinococcus eyst in
any organ, such as the liver, we shall at once distinguish a bladder-
like vesicle, spheroidal in shape, which contains a watery fluid. L

This bladder is imbedded more or less completely in the sub-
stance of the organ.

———— e

* Transactions of the Microscopical Society of London, 1844, p. 10.

lszﬂnmhorchoﬁ aur les echinocoques ¢her Phomme et chex les animanx, Par Eugene Livois, Pagis,




MEANINGS ATTACHED TO THE TERM * cysT.” G5]

Enveloping the hydatid when thus imbedded, there is found a
capsule or sac, which is evidently a product of the organ or tissue
invaded, and which has no organic connection with the hydatid
Citself. The external envelope just mentioned is the Fibrous CHJJS‘HEE
or Sac—the Adrentitions Sac.

Davaine regards this as really the cml} structum that can be
appropriately demgnaied by the term cyst” (Kyste), and he
strongly objects to the application of this term to the hydatid
proper. He writes as follows :—

“ Moreover, the expression Cyst, applied to the hydatid vesicle, is
“ entirely 1mprnpcr as much from an anatomical as from a natural his-
“ tory Pmnt of view. A ecyst being the product of the organ which
it cuntams it, one should not give this name tu a body completely strange
“ to the economy.”*

However forcible and deserving of respect the objections -:}f
Davaine may be, there are, nevertheless, stronger reasons why the
word * Cyst” should be applied to the parasite itself.

In the first place, the great majority of both English and conti-
nental authorities employ the expression in this sense, and again
the older zoologists recognised the entire group of bladder-worms
as “ Cystici.” The terms Cysticercus, Acephalocyst, &ec., show how
completely wedded to the parasite the term ““cyst” has become.

Therefore, in this work, the parasite itself will always be referred
to, when the word in question is used.

THE FIBROUS SAC—CAPSULE—ADVENTITIOUS SAC,

In the great majority of cases this is present, and, as has been
already mentioned, it is derived from the connective tissue of the
organ which harbors the hydatid. It appears to be merely the
same structure as encloses any other foreign substance that lodges
in the body, and it is composed of connective tissue.

It is, as will be hereafter seen, a structure of great importance
to the life of the parasite. In the brain, and in the interior of
serous cavities, often no such structure encloses the eyst; in the
case of hydatids occupying the interior of the veins and arteries it
also appears to be wanting. |

For example, Dr. Allent records the case of

“ A large hydatid cyst, destitute of any adventitia. lying in the pelvie

#Traité des Entozoaives et rie&muiaﬂiéﬁ rermineuses de 'homme, et des animanx domestiques. C.

Davaine, Paris, 1877, p. 370 :
‘%he Australian Medical Journal, April 15th, 1882, p. 160,
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“ cavity in the pouch between the bladder and the uterus; it is formed
“ simply of a clear transparent gelatinous sae, through which colonies of
“ scolices can be seen growing on the inner surface. The only adhesion
“ to the peritoneum was formed by a soft lymphy band of small size which
* passed towards the fundus of the bladder. The cyst lay on the ante-
* rior surface of the uterus, which was thoroughly retroverted.”

A case of a somewhat similar nature, but occurring in the male
sex, was communicated to the author by Dr. Poland, of the Sand-
hurst Hospital, Victoria. A boy, aged fourteen, was admitted suf-
fering from peritonitis, of which he soon died. A post-mortem
examination being made, there were found—

“ Signs of recent peritonitis, and hydatids floating about in the peri-
“ toneal cavity; on further examination, a collapsed cyst was found
“ perfectly free. No evidence could be found of its attachment to any
 structure.”

The author has in his possession a considerable number of cysts,
of about the size of large grapes, which were obtained from the ab-
dominal cavity of a lemur. In this case, which first came under
the notice of an exceedingly careful observer, no mother cyst was
found, but the hydatids appeared to be floating free, in the fluid
contained in the abdominal cavity.

In all other situations, except
those mentioned above, it is con-
stantly present, but it varies greatly
in density and thickness. Thus it
may range from a thin and almost
imperceptible membrane up to a
dense sac, reaching a thickness of 2
of an inch or more, and the same
sac often varies in thickness in dit-
ferent parts. Thus, at one spot, it
may be only 1 of an inch; in
another, 2 of an inch thick, or even

i : 2]
more. Fig. 58.- Hydatid ecyst of ox
shuwmﬂ' capsule, divided by a crucial

The thickness of the eapsule pro- incision and reflected backwards — the
P P hydatid shows on its surface numerous

bably depends upon the amount budsof exogenouseysts, (After Kuhn.)
of local irritation caused by the cyst, and hence it varies ‘in
different cysts and in various parts of the same growth, acmrdmg

to the varied amount of pressure, friction, &c. When of sufficient




FIBROUs CAFPSULE OR SAC. a7

thickness, it presents a stratified appearance on section, but the
layers cannot be separated into distinet tunics. Probably, other
things being equal, the thickness of the sae is proportionate to the
age of its oceupant. In very old cases, the capsule may become as
dense as fibro-cartilage, or even as bone, and calcareous degenera-
tion may occur in it, in patches of greater or smaller size. The
calcareous matter consists chiefly of phosphate, mixed with some
carbonate of lime.

The calecareous degeneration and extreme fibroid induration do
not usually invade the capsule in an uniform manner, but patches
here and there may be seen to have undergone these alterations,
while the remainder of the saec continues unaltered.

There have been instances recorded where the parasite was
found completely enclosed in a calcareous sarcophagus.

The internal surface of the capsule has a smooth, shining ap-
pearance in its normal state, and is, according to Vogel, lmed by
a more or less complete ep1the]1um

In young hydatids the interior of the capsule is whitish, but
during life it is pink, from the blood contained in its vessels—at
least, this was the case in one instance that came under the author’s
notice during an operation. In old cases, the internal surface may
be irregular, and covered with more or less thick, creamy, or
cheesy matter.

The capsule is nourished—and through it, also, the enclosed
parasite—by blood-vessels derived from the neighboring tissues,
and, in some cases, branches of vessels of large size may be seen to
run, for a considerable distance, into the substance of the sac.

Upon the internal surface of the sae, the vessels often become
dilated in a varicose or aneurismal manner, and they may rupture so
as to cause ecchymoses along their course, or even produce a fatal
h@morrhage. Instances of this have been recorded both from the
liver and lungs in man,

The shape of the sae, like that of the enclosed parasite, is usually
globular, but it may be sacculated, and in the cases where the
hydatid becomes multilocular, in consequence of obstacles which
prevent its uniform development, the fibrous capsule exhibits
corresponding loculi.

As the gac is a product of the organ invaded, it naturally shares
its diseases ; thus it may be invaded by carcinoma, or by lardaceous

I
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disease. Instances of both these oceur-
rences have come under the writer's
notice.

When hydatids develop in the sub-
serous cellular tissue, they may, in
the course of their development, push
themselves away from the surface of
the organ in which they were at first
imbedded, carrying with them the
serous membrane, so that they appear
as pedunculated growths, attached by
a more or less elongated mesentery
to their original site.

This is well shown in the accom-

Fig. 59.—This figure repre-
sents, united into a group, several
hydatids, each of which has a
separate  compartment of the
general capsule. Some of these,
£.4., & @, have been opened by the
incision, others (¢ d e/ are still
entire. (After Kuhn.)

panying figure after Davaine. 7 o smeae

In one of these cysts, the
pedicle was not thicker than a
horsehair. A somewhat similar
specimen 1s preserved in the
Museum of the University of
Adelaide. Here a cyst, of
about the size of a large plum,
is attached by a slender
pedicle, two inches long, to
the mesentery.

Thequestion naturally arises,
whether this elongation and
attenuation may not proceed a
step farther, and result in the
complete liberation of the eyst.

The following case is an in-
teresting example of this con-
dition.

Kehinococei of Hepatic Origin
in Douglas’s Pouch :—

. Fie. 60.—Pedunculated hydatid ¢ ob-
‘ MTS'.R "m?‘ 96, had 2 tumonr sew:fi by {;‘lfamnt and Ilgvaine. ??'i.‘:. a,)
* on the right side ofthe abdomen, gmall infestine. rb. b.) Mesentery. (e. e.)

i . - Cysts with short pedicles. ¢d.) Another
but knew nothing of its mode of L*}?st ool By oby eE had e

* growth. Abdominal organs pedicle re).

(After Davaine.)
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“ seemed healthy, except the genitals. The senile uterus was pushed
‘* forwards and to the left side, by a tumour as large as a child’s head at
“ birth; it was rough, hard, and not fluctuating, and seemed to he
“ adherent to the posterior wall of the uterus, and not to be connected
~ ““ with any other abdominal organ. Her sufferings arose from repeated
“ attacks of circumseribed peritonitis in the region of the tumour. She
 died of some intercurrent affection, and a firm tumour was found at
“ the spot mentioned, which was adherent to the uterus, and at first
“ appeared to have no connection with the other organs; but a careful
* search discovered a band, a foot long and as fine as a thread, running
*“ to the right lobe of the liver. The tumour consisted of a dead echm:}
“ coceus cyst, with an immense number of secondary vesicles.

‘ The connective band, and the deep yellow color, indicated the liver
““ as the original site of the cyst. It had developed in the liver, pro-
 truded and become pedunculated, and, descending down into the pelvis,
“ had formed adhesions there.”% .

THE HYDATID-—HYDATID CYST—ECHINOCOCCUS CYST.

The fibrous capsule just described, although a structure of con-
siderable importance to the parasite, is no more a portion of the
latter than a glove is of the hand which it envelops. When the
capsule is carefully opened, it will be found that the cystic parasite,
in its normal condition, presents the appearance of a bag of mem-
branous structure, distended with fluid, and entirely filling the
capsule cavity.

This bladder is in a condition of elastie tension, for when a small
puncture is made into it, a clear fluid is instantly ejected with
considerable force.

The elastic property is vested in the wall of the bladder, which
exerts a by no means inconsiderable pressure upon the fluid con-
tents of the sac.

The amount of this pressure has not been ascertained in a suffi-
cient number of cases to enuble an exact statement of its amount
to be made. However, in several instances under the observation
of the author, where the intra-cystic pressure in cases of hepatic
cyst was observed by means of a pressure-gauge, it amounted to
about eleven or twelve inches of water.

Dr. Stone also measured the intra-cystic pressure in a case of

* v Medico-Chirargical Review,"” July 1875, p. 220, There can be no doubt that this eyst really
did take its origin in the liver, but the deep yellow color was by nu means a proof of this, for all
** atheromatous™ hydatid eysts have a yellow eglor, which is not due to bile-pigment at all,
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hydatid of the liver, under the care of Dr. John Harley, and found
it equal to between eleven and twelve inches of water.*

In observing and estimating the intra-cystic pressure of
hydatids, care must be taken lest the observer be misled by the
indirect pressure exerted upon the eyst and its contents by neigh-
boring muscular and other agencies. For example, when a eyst
of the liver attains a considerable size, it becomes powerfully com-
pressed between the diaphragm above, and the stomach, intestines,
&e., below, and between the often tense abdominal muscles in front,
and the comparatively unyielding ribs and vertebral column
behind.

The result of the condition of tension in the eyst is, that every
part of its external surface is closely applied to the interior of the
capsule, whence the parasite obtains its nourishment by diosmosis.
When the tension is lost by the removal of a part, or the whole,
of the watery contents, the cyst collapses more or less completely,
and thus is no longer capable of receiving its due supply of nutrient
material from the capsule. The parasite then usually dies and
undergoes degeneration.

This is probably the reason why many hydatid cysts are cured
by a single evacuation of the fluid contents.

If a free incision be made into the interior of the cyst, it will be
found that the edges of the incision curl in such a manner as to
turn outwards the internal surface near the cut, and the cyst itself
collapses, and falls away from the capsule, showing that there is no
organic connection between these structures.} The greyish gela-
tinous-looking translucent cyst is not only distended with fluid,
but usually contains within it one or both of two other kinds of
structures, viz.—

Echinococcus-heads or Echinococei, which are really microscopic
Tapeworm heads, and

Larger or smaller vesicles, Daughter cysts, or Daughter vesicles.

Frequently the latter contain within them smaller cysts of
a second generation—granddaughter cysts—and these in turn may
enclose still smaller ones, representing a third generation of
cysts.

- —

* 2t Thomas's Hospital reports. New series. Vol. 8, 1877. Footnote to page 294, 7
+ Kiichenmeizter, however, says that the hydatid may be in places adherent to its capsule.
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It is this peculiarity of structure that has given origin to the
term “ pillbox ** hydatid.

As has been already mentioned (see Part II., page 45), the Tape-
worm heads do not arise directly from the wall of the mother
vesicle, but within certain vesicular structures named Brood-cap-
sules.

We have, therefore, to consider the following structures—
1st. The Mother Cyst itself.
2nd. The Brood Capsules.
3rd. The Taenia heads, or Echinococei,
- 4th. The Daughter Vesicles, and their contents.

5th. The Hydatid Fluid.

The mother cyst.—This consists of two distinet structures—
an outer tough and thick layer, consisting of numerous super-
posed strata of a chitinous substance, to which the elasticity
of the cyst is due, named by Huxley the “ Eefoeyst,” and an internal
cellular layer, the * Endocyst ™ of the same aunthor.

The Ectocyst, known also as the Cuticula by continental writers,
presents, under the microscope, a peculiar stratified structure, which
is quite characteristic. It shows no appearance of fibres or cells,
and even under high magnifying powers it exhibits a nearly
hyaline, or at most a faintly granular, appearance. Its thick-
ness varies greatly, and increases with the advancing age of
the parasite. The innermost layer of the ectocyst is whiter and
softer than the outer ones, and is, in fact, of more recent for-
mation.

The Cuticula of the hydatid, although resembling that of Cysti-
cercus and of Ceenurus, yet differs from the corresponding structures
in them in its much greater thickness, and in the absence of
distinet muscular elements. According to Leuckart, however,
traces of muscular fibres can, in suitable preparations, be distin-
guished in the larger-sized vesicles.

The stratified appearance is due to the successive formation of
new layers by the endocyst.

The cuticula readily permits diosmosis to occur through its sub-
stance, and thus enables nutrient material to reach the actively
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living endocyst. In this way too, bile, blood, and urinary deriva-
tives may find entry into the intra-cystic fluid.

The Endocyst (Huxley). Germinal
membrane. Embryonic membrane. Keim-
membran (Miuller). This is a very deli-
cate membrane which, in some hydatids
from the zebra, examined by Huxley, did
not exceed 457 of an inch in thickness.
According to this observer :—

“ It is composed of very delicate cells
¢l to % of an inch in diameter,
¢ without obvious nuclei, but often containing
clear, strongly refracting corpuscles, gene-
‘rally a single one only in a cell. These
“ corpuscles appear to be solid, but by the
“ aetion of dilute acetie acid, the interior
“ generally clears up very rapidly, and a :

“ hollow vesicle is left of the same size as the  Fig. 61.—A piece of hydatid
“ original corpuscle. No gas is developed nﬂfst_‘ showing at @. a section of
* during this process, and sometimes the cor- tf;“:“ﬁfig Iﬁ“t?i&}'ﬁfrtm"femd
“ puscles are not acted upon at all by the L P

: - which springs ¢, a brood-cap-
“ acid, appearing then to be of a fatty gsyle, .;g“tainjné i At il

-

"

-~

“ nature."'* several Echinocoeci, as Wi:"li} as
one at 4 on its outer surface.
Huxley further adds :(— (After Husley.)

* The inner surface of the endocyst is sometimes irregularly papil-
“ lated like a glandular epithelium, in consequence of the prominence of
“ separate cells, or its surface presents an even contour, from the pre-
“ sence of a structureless membrane which varies in thickness, and
“ seems to represent the inner portion of the blastema, elsewhere
“ ghightly granular,in which the cells are imbedded. Solitary hooks are
“ scattered over the inner surface of the endocyst. 1 thought, at first,
““ that they had fallen from the echinococei: but it is with some diffi-
“ culty that, even by the aid of pressure, the hooks can be so detached
“ from them ; and furthermore, the hooks in question had generally the
* appearance of those forms found in the younger echinococei, from
* which there is still greater difficulty in detaching them. I conclude,
* then, that these hooks are developed where they are found, and that

“ they represent a sort of attempt to develop an echinococcus which has
(19 ¥
gone no further.

According to Leuckart, the Endocyst, or as he terms it, the
Parenchymatous layer, is composed of two parts, the inner one con-
sisting of vesicular structures having the appearance of sharply-

* Huxlev on the .’m.atom-jf and Development of Echinococcus veterinorum. Proceedings of “!F
Zoological Society of Londen.  Part xx. 1832, page 111, -
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defined clear drops. The outer layer has a more distinctly cellular
character.

Between thesecells are found coarsely-granular, highly refractive
bodies, and caleareous corpuscles of varied size.

According to Naunyn, the inner surface of the endoeyst is pro-
vided with cilia, sometimes occurring singly at intervals, sometimes
in groups of from five to ten in number. Each is probably con-
nected with a separate cell.

The Brood-Capsules.—Formerly, the echinococci were sup-
posed to arise directly from the germinal membrane, by a
process of gemmation, but the investigations of Naunyn, Ras-
mussen, Wagener, and Leuckart have demonstrated that this
is mnot the case, but that they are produced within deli-
cate sacs, to which the mname of Brood-capsules has been ap-
plied. -

Leuckart describes the brood-capsules as attenuated repetitions
-of the mother cyst, i.e.,, as consisting of a very thin cuticula, bear-
ing on its outer surface a cellular layer corresponding to the
endocyst.

In consequence of its extremely fragile character, it usually
happens that, in specimens submitted to ordinary microscopical
examination, the brood-capsule is absent, and hence its very
existence was unobserved by the older zoologists, and to von Siebold
is due the honor of its first recognition.

It appears pretty certain, however, that echinococei are always
produced from these structures, and in no other way. The number
of echinococel produced by the individual brood-capsule may range
from one to a dozen or more, and as the brood-capsules may be
produced in very large numbers, it follows that the total number
of echinococcus-heads in a large hydatid cyst may reach the num-
ber of tens of thousands.

One of the peculiarities of the Echinococcus cyst is the late
development of the brood-capsules, and their contained heads, as
compared with the formation of the scolex in Cysticercus ‘and
Ceenurus, It is common to meet with primary hydatids, as large
as a pigeon’s egg, in which the seolex formation has not yet com-
menced.
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Fig. 62.—Brood-capsule
with one inverted Scolex Fir. 63.—Brood-capsule showing several
and two externally at- - Seolices (Echinococei) in various phases of de-

tached Scolex-buds, In  yelopment. (After Leuckart.
different stages of dev:alup- ! ( : )

ment. (After Leuckart.)

The Echinococci—Echinococcus-Heads or Scolices—as
they usually present themselves to the observer, consist of minute
granular bodies, floating in the fluid of the cyst, or aggregated in
patches on its inner surface. These sand-like particles, when
placed under the microscope, resolve themselves into collections of
smaller or greater numbers of echinococeus-heads, sometimes enclosed
in a delicate membrane—the brood-capsule—at other times present-
ing some resemblance to a bunch of grapes, attach=d by their
short stems to a common central mass.

The individual scolices are rounded or oval bodies, which, how-
ever, may present great varieties in shape under different
circumstances. They measure from ;- to 4 of an inch in
length, according to their state of contraction.

Usually the Echinococci
appear under the micro-
scope with the circlet of
hooks and the four suckers
enclosed within the rounded
outline of the little body, as
in Figure 64, but occa-
sionally these parts are seen e bl B
protruded, as in Figure 69.  us Scolex as usually
Busk was of opinion that the seen, with the circlet Fig. 65.—Echino-

= 1 of hooks, and the coceus-head with the
FEebinococcus-head wasnever  suckers withdrawnin-  rostellum, circlet of

: h . side the general body. hooks,and suckers pro-
fﬂu?[d with the ‘?%trl]:ts Prl': (After Louckart.) Gruile (A Loy
truded, unless en the kart.)
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“animal has been spontaneously detached, and perhaps farther
““developed, or as the effect of changes indicative of commencing
* “ decomposition.’*

It is, of course, a matter of common observation that echinocoeei
are almost always seen with the hooklets and suckers withdrawn,
but it must be recollected that when these animals come under
examination, they are not seen under their normal conditions ; for
when enclosed in their parent vesicle within the body of their host,
they are not subjected to the mechanical pressure of the cover
olass of a microscope slide, and they dwell in a medium of the
temperature of the blood (about 100° in man).

At any rate, it may be observed that when a slide, upon which
living Echinococei are placed in their native fluid, be gently
warmed over a spirit-lamp, the Echinococei exhibit very active
movements and profrude their anterior extremities freely.

Perroneito observed also in Cysticerci, under microscopic exami-
nation, that they exhibited very active movements when the slide
was warmed to about 100° F.+

It is therefore probable that Echinococei, when living under their

normal conditions, have their anterior ends as often protruded as
not.
- When fully extended, the Echinococel are divided by a sort of
groove into two parts of nearly equal size. One posterior and
more slender, which was considered by Livois to be ifs caudal
vesicle; the other anterior, and more swollen, upon which are placed
the important organs of the little animal, viz, the hooks and
suckers ; and this he regarded as the head of the worm.}

Now, although the posterior part of the Echinococcus permits the
anterior segment to be retracted within it, in the same way as the
caudal vesicle encloses a Cysticercus, yet the resemblance between
these structures is only a superficial one, for the hinder segment
of the Echinococcus” head enters into the formation of the future
Tapeworm, quite unlike the caudal vesicle of Cysticercus, which
undergoes digestion ; moreover, the development of the two struc-
tures is entirely different.

- At the posterior end of the hinder segment there is seen a notch,

* Transactions of the Microzcopical Society, London, November 13th, 1544,
+ See Cobbold. FParasites, p. 68,
$Livols. Eeecherches sur les Echinocoques: Paris, 1843,

K
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which receives the little pedicle by which the echinococcus was
attached to the germinal membrane from which it sprang.

At the anterior end of the echinococcus is found a single or
double circlet of hooklets, from twenty to thirty in number.
When a double series is present, the hooks of the two rows alter-
nate—

“ A delicate longitudinal striation, as if produced by muscular fibres,
* extends from the circlet of hooks through the anterior portion, be-
* coming spread out and lost in the posterior ”# (Huxley).

The author, also, has observed in living echinococei a striated
appearance, most marked between the suckers, and extending in a
fan-shape anteriorly. |

The posterior part of the little head has a more granular appear-
ance, and is more abundantly supplied with calcareous corpuscles
than the anterior one.

In the ordinary retracted condition, the echinococeus-head has a
more or less rounded shape, and then, at the point opposite to the
attachment of the pedicle, there can be seen a more or less well-
marked depression, which points out the spot where the anterior
half became retracted within the posterior. Below this are seen
the suckers, and still lower down, the cirelet of hooks, all of
which are plainly visible within the transparent substance of the
head.

The points of the hooklets are directed upwards and outwards,
and thus the circlet of hooklets stands in the same relative position
to the suckers as when the head is protruded.

The Hooklets differ from those of the adult Twnia in the short-
ness and more slender form of the root-processes. The maximum
length of those of the first row is about 003 Mm. ; those of the
second row are somewhat shorter.

Behind the circlet of hooks are found the four suckers; they are
placed, equidistant, around the circumference of the anterior part of
the body.

In their ordinary condition, they present no details of structure,
but appear to be homogeneous.

According to Huxley, however, under the action of acetic acid, a
radiated fibrillation frequently becomes visible in them.

Cualearcous corpuscles are numerously scattered throughout the

*0p. cit., p. 112,
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parenchyma of the animal, and with especial abundance in the
posterior half,

Vaseular System.—Leuckart says, that in favorable specimens,
there may be seen four serpentine longitudinal vessels, which,
before their entrance into the stem, join into a pair, and which are
connected together by a circular anastomosing branch beneath the
circlet of hooks. See Fig. 65, page G4.

Huxley was unable to discover any such vessels, but succeeded
in convincing himself of the presence of cilia, which usually cha-
racterise the water vascular system, when present.

Ordinarily these vessels are not seen.

Professor Owen described echinococei from the pig as moving
“ freely by means of superficial vibratile cilia’ in the fluid of the
parent cyst, but no other observer bears out this assertion.

Daughter Cysts—Secondary Cysts.—In many cases of
hydatids, the mother or primary cyst contains, in addition to brood
capsules and echinococei, a variable number of smaller or larger
so-called daughter cysts, which float freely in the fluid of the mother
vesicle.

In the lower animals, as a rule, these secondary cysts are either
wanting, or exist but in small numbers; hence many observers
have held the opinion that there were ftwo or more species of
hydatid. Thus, at one time, even von Siebold recognised two
species, Echinococcus hominum and Eechinocoecus veterinorum ;
Kiuchenmeister also distinguished two species, E. altricipariens,
and E. scolicipariens ; and yet, curiously enough, he objected to the
formerly usual division into E. hominis and E. veterinorum, and he
remarks on this point—

“ This is incorrect, for Haubner and Creplin have ascertained the
¢ gecurrence of E. hominis in eattle, and, on the other hand, von Ammon
“ has found E. veterinorum in the human eye; and from Eschricht's
“ deseription of the echinococeal disease in Iceland, it appears, also, that
“ in that island both species occur in the human subject.”

The views of this observer will be referred to at a later period,
but they are mentioned here simply from the fact that this division
of species was based, in part, upon the presence or absence of
secondary vesicles.

As has been already mentioned, daughter cysts may be entirely
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absent, or they may be present literally in hundreds, perhaps
thousands.*

They vary, not only in number, but also in size, for they may be
barely visible to the naked eye, or as large as a hen’s egg.

In all essential respects, their structure resembles that of the
mother cyst, for they have a striated cuticula, lined inside by a
germinal membrane, and they are capable of developing echino-
cocel in their interior in the same way.

If these vesicles be examined while floating in the clear fluid of
their parent cyst, or in salt water of equal specific gravity, it will
be seen that, inside their transparent cuticula, there is a germinal
layer, which does not appear to be distributed with equal thickness
in all parts of the little vesicle, for here and there more opaque
patches are seen, with intermediate clearer portions.

Lebert found, in some instances, the remains of a pedicle, leading
to the natural conclusion that these free vesicles were once attached
to the endocyst of the maternal cyst.

The mode of formation of these structures will be hereafter
referred to, in connection with the development of the hydatid
cyst.

The Hydatid Fluid.—In its normal condition, i.e., during
the lifetime of the parasite, this is a colorless transparent fluid,
possessing certain characteristics by which it may readily be dis-
tinguished from all other fluids, normal or morbid, of the body.

Although, at first sight, it appears as clear and transparent as
water, yet, upon examination by transmitted light, it is seen to be
faintly opalescent. Usually neutral in reaction, it may be faintly
acid or alkaline. It is of low specific gravity.

According to Frerichs and Schmalfuss ........ 1,000

v Boedecker i il dee v gt SN
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« Recklinghausen . ........ Ree R el -
i Folwarzay LS it ST dorei e 1,015

Its most important chemical properties, practically speaking, are

* Ploucquet cites Allen, who had seen one case where seven to eight thousand, and another where
nine thousand, danghter eysts were found,  Instances where hundreds are present are by no means
TATE,




CHEMICAT, COMPOSITION OF HYDATID FLUID. 69

that it contains either no albumen, or only a trace of it, and that it
contains a relatively large amount of chlorides, chiefly as sodium
chloride. Hence it does not coagulate, or yield a precipitate, by
heat or nitric acid, and it gives a copious white precipitate with
solution of silver nitrate.

Constituents of Norinal Hydatid Fluid.

Percentage of Hayem. Jaeohson., Munk. Wyss, Heintz. | Scherer,®

Ve e S 079 — 098-426 08-59 08-676 | 93-476
|

Solid constituents .. 2-3 1 — 1574 1410 1:324 G-023

Consisting ef—

Dl'gﬂ.ﬂ.iﬂ mﬂttﬁl‘. ' — —_— U‘ﬁﬂﬁ ﬂ'ﬁ‘lﬁ — -
T e P — {El'ﬂﬁ[! 006 0027 —_ ime
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Succinic acid e 0-700 uncertain. — 0-341 =
INOEES ..o wieien e —_ — — 0-041 == —
Urea . o uncertain = g
Creatin ........ } W, i { | amount. } [ iR
MUGE: . e iwaans 018 —_— — e | [
Albumen ........ 04 — — I = fraces. | —
Inorganic matter .. - — 0-968 | 0-864 — | 1081
Sodium chloride .. 053 06140 0-61 | 0-482 0:385 | —
-« phosphate ; — traces. = \ '
T E'Ell'_nhﬂ.tﬁ ; 0-7 5 -2 £ L L t 090 : b
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According to Frerichs, the solid constituents amount to 1:41 per
cent. ; according to Bwdecker, to 1'60 per cent.; and according
to Recklinghausen to 20 per cent.

Rosenstein and Jeger regard traces of albumen as normal.
Sodium chloride is present in large amount.

Leuckart was of opinion that sugar, when present, was derived
from the liver, and consequently was found only in hepatic cysts,
but, on the other hand, Wilde found this substance present in the
fluid of a spleen hydatid.

In degenerated cysts cholestearin is abundantly found, and

—

* Scherer’s analysis was made upon the fluid of a hydatid of the kidoey, but as “it was of a
“ hrownish yellow color, threw down a light flocenlent brown deposit, and evolved an ammoniaeal
“ ador," it cannot be regarded as a very trustworthy analysis. Tide Animal Chemistry, by
Dr. J. Franz Simon. Sydenham Society’s Translation, Vol. ii., p. 483 )
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indeed may be seen, microscopically, in its usual tabular crystalline
form.

Hzematoidine crystals have also been found; they are probably
the result of the entrance of more or less blood into the hydatid
fluid.

In a case observed by Barker, there were found in a kidney
hydatid, erystals of uric acid and of oxalate of lime.

Although the amount of organic matter in hydatid fluid is but
small, yet it is amply sufficient to render it very easily putrescible,
by exposure to the ordinary atmospheric conditions for two or
three days in warm weather.

The preceding description applies only to the living and healthy
hydatids. From various causes, very considerable changes may
occur, having as their results the death of the parasite, and great
alterations in the characters of the cyst wall and contents.

THE LIFE-CYCLE OF ECHINOCOCCUS.

The method of experimental feedings, instituted by Kiichen-
meister, was soon brought to bear upon the genetic history of
Echinococcus, and the result of the experiments of von Siebold,
Leuckart, van Beneden, Naunyn, Nettleship, and others, has been
to demonstrate, beyond all question, that the cystic parasite
known as the ¢ Hydatid,” Echinococeus or Acephalocyst, is the
bladder-worm stage of a minute cestoid worm (Twnia echino-
coccus), whose usual habitat is the upper part of the small intestine
of the dog.

To clearly demonstrate the life-cycle of any cestoid, two classes
of experiments are needed.

1st. To show that a given definite adult Tapeworm can be bred
in the alimentary canal of a suitable host, when the latter is fed
with living examples of the bladder-worm :

9nd. That when the ova, living embryos, or proglottides of
that Tapeworm are, in turn, administered to a natural host of the
bladder-worm form, the latter is found to be bred.

In order that such feeding experiments shall succeed, a number
of precautions must be observed.

i
T RPTE a—
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The parasitic forms used as food must be alive. If a Hydatid
be given to an experimental dog, it is necessary that it should
contain living Twenia heads. It fGHGT'IrE that Hydatids containing
only daughter cysts, but in which no scolices can be found, are very
likely to give negative results. Then, again, it is probable that
the scolices, even when present in a hydatid, retain their vitality
only for a limited period after the removal of the cyst from its
host.

What the extreme limits of this period are is not known, but
- the term is probably affected considerably by external influences,
e.g., by the integrity or rupture of the cyst, the temperature of the
air, the putrescence of the cyst, &e.

Huxley examined some Hydatids procured from the liver of
a zebra, which had died from an accident at the Zoological
Society’s Gardens, London, and found ¢that the Echinococei
“ were in full life, and remained so for three days, until, in fact,
“the fluid in which they were cuntamecl had become slightly
“ offensive.”’*

As regards the Echinococel of man, the author has observed that
the scolices may retain their vitality for at least sixty hours after
their removal from the body of their host. In the instance in
question, he removed about two ounces of clear Hydatid fluid from
the liver of a woman, which were set aside in anr ordinary test tube,
and protected from the access of dust. A mieroscopic examination
was made sixty hours later, and it was observed that when the
Echinococei were warmed to a temperature of 100° Fahr., by
means of a hot stage, they displayed very active movements, lasting
for several houzs. It should be added that this observation was
made during the winter, in South Australia.

According to the experiments of Professor Perroncito, the
scolices of Echinococeus cysts die generally between 47° and 48°
C., and in no case experimented upon by him did any reach 50°
C. alive.t

This point has an important practical bearing, inasmuch as the
thermometer exposed to the sun’s rays, during the summer in
South Australia, often rises to 160° to 168° F. (= 71° to 76° C.)
It follows that ruptured cysts containing scolices will soon perish

® Loco eit, page 111. + Cobbold. Parasites, p. 69,
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when subjected to prolonged exposure to the mid-summer sun in
this country.*

It is probable that many of the unsuccessful feedings owe their
failure to the circumstance that living scolices were not adminis-
tered. Another source of error is the difficulty of ensuring the
absence of a prior accidental infection. To obviate this, usually
sucking puppies or lambs have been made use of.

Finally, the examination of the animals experimented upon
must be conducted at a suitable time ; thus von Siebold was unable
to find any Twenia Echinococeus fifty-three days after the date of
feeding a dog.

In the case of the proglottides of Tania Echinococecus, no data
exist by which an opinion may be formed as to the duration of
their vitality after they have left the intestine of the host.

As regards the ova and their contained hexacanth brood, it is
probable that there is great tenacity of life.

Indeed, the distribution of the ova is probably occasioned largely
by the influence of winds, which carry these minute bodies from
the surface of the soil, upon which they are originally deposited
with the exerement of the infected dog, until they find access to
surface or swamp water, or to tank or reservoir water. When
this water is drunk by man, and the domestic herbivora, the

= - - - —_

* The following extract from the South Australian Register of January 1st, 1882, gives an idea
of the very high temperature oceasionally prevailing in South Australia,

Tur TEMPERATURE.—ON referving to our * Meteorological Table,” it will be observed that the
maximum temperature registered at the Observatory yesterday at 3 o'clock, for the previons twenty-
four hours, was 1122 Fahr. in the shade, 180> in the sun. The latter is the highest, without excep-
tion, hitherto recorded. The maximum in the shade was 116:3% on January 26th, 1858,

Hor Davs.—We bave been favored by Mr, C. Todd, C.M.G., with the following table, showing
‘the dates of exeeptionally high temperatures since 1858 :—

T Maximum in Sun,
; Maxi L
e TS -
Blk. Glass Bulb. | Lamp bik. Eulb.
b e L e A e e B e 116-3 — . —
Jonuary 21-22, 1860 ... .......cccovimneanacas B e 113-7 - E—
January SElE, TBB e s b g s an s e 1150 1660 —
Norem a2l AR e e 1135 — —
January 11, 1867, ...cocive i icimriimrarennan o massmnanansn - 1640 -
Rt - e R e i [T 1135 — —
December 14, 1876.. ... R e T R s 20 ] 1132 —_— —_
s LT 1143 1650 172-9
January 20 LRYO. . st caars e 114-2 _ -_—
Jannary 4, 1880 ... — 162-5 1710
January 20, 18840, ... 1143 1630 1720
December 30, 1880, - 158-5 168-0
S e [ BRI Gl e e e e e B, — 159-0 1690
January 18, 1BEE. . iiaasaninnsannsnninnsnnanas 1120 L1653 1800
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minute ova (measuring only +l- inch), pass unnoticed into the
stomach. :

It is probable that, practically speaking, the infection of man
with echinococeus is produced almost exclusively by his drinking-
water.

This subject is discussed at length in a later part of this work.

Upon the Breeding of the Teenia Echinococcus from
Hydatids.—The first experimental feeding of Echinococcus was
made by von Siebold in 1852, and he was followed shortly after-
wards by Kiichenmeister and others.

The Feeding Experiments of von Siebold.¥*— After this able zoo-
logist had succeeded in breeding in the intestine of the dog the
cestoid Tenia Serrata from the cysticercus of the rabbit, it occurred
to him to administer the living Echinococeus veterinorum of
domestic cattle to dogs. This was done by mixing the echinococcus
heads, procured from fresh cysts, with luke-warm milk and pouring
the mixture down the throats of the dogs experimented upon; a
supply of warm milk was then allofted to each animal, which was
usually greedily licked up by them, and so the conveyance of the
Echinococeus-heads into the stomach was ensured. A considerable
number of experiments were made, of which the following were
briefly the results :—

No. 1.—A young dog, of no breed in particular, received, on
May 22nd, 1852, a considerable dose of echinococcus brood and
milk. On June 3rd, i.e.,, twelve days after the feeding, the dog
was killed with chloroform, and the body was immediately ex-
amined.

The stomach contained no trace of worms, but in the mucus of
the entire small intestine there were found innumerable echino-
coccus-larvae, all of which had their heads protruded. Usually,
they were found with their heads hidden between the villi of the
intestine, and, on account of their small size, they could be recog-
nised only by the use of a magnifying glass, in the mucus seraped
off by the back of a scalpel.

In none of the small larvee {as von Siebold calls them) could
any segmentation be discerned.

sUber die Verwandlung der Echinococens-Brut in Tenien.  Zeitschrift fiir Wissenschaftliche
Foologie. Leipzig, 18533, p. 400,

L
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They exhibited the well-known scolex form, and
contained in their interior the usual calcareous
corpuscles, apparently in the same number, and
with similar distribution, as in the case of the
Echinococeus-heads. No trace of sexual organs p. 65 Barliest
existed, but at the posterior end there could be stageof development
discerned a sphinecter-like opening, which, upon ﬁZBdBEfE;mﬂ';ﬁf;
closer investigation, proved to be the spot out of Tapeworms in the
which, formerly, the stem-like peduncle had pro- st L
jected, which attached the little Echinococcus-head (After von Siebold.)
to its neighbors or to the brood-capsule. All these minute scolex-
forms corresponded closely with the Echinococcus-heads from which
they had developed, but the extended “mneck” part, behind the
head proper, was relatively much more slender than in the original
Echinococcus. This alteration, according to von Siebold, is ob-
viously due to the circumstance that the Echinococcus-heads, when
enclosed in their parent hydafid, are immersed in a fluid of low
specific gravity, but when they get into the intestine of their new
host they are imbedded in a viscid medium* of higher specific
gravity (the intestinal mucus), to which they yield much of their
contained fluid by exosmosis, and hence their posterior part shrinks
and becomes slender.

No. 2.—0n May 23rd, another young dog was fed in the same
way as No. 1. Towards the middle of June, he began to sicken,
lost his appetite and frolicsome disposition, became emaciated,
frequently whined, had tremor of his limbs, and passed brownish
fluid evacuations. On June 14th, i.e., twenty-one days after the
feeding, he was destroyed by chloroform (as were indeed all the
other dogs experimented upon).

The stomach contained a brownish fluid (probably decomposed
blood), the lining membrane of the small intestine was in many
places greatly reddened, and it was thickly covered with milk-
white projections, presenting an appearance as if the intestinal
villi were distended with chyle. By closer investigation von
Siebold discovered, to his astonishment, that all these white
papille were in reality innumerable little Tapeworms, with their

* According to Thiry, the specific gravity of the secretion obtained by isolating a loop of small
intestine in the dog, whilst preserving the vaseular supply intact, and establizhing a fistnlons open=
ing in the loop, was 1°0115. But then it must be remembered that the normal conditions are seriously
interfered with. See Carpenter’s Human Physiology, Sth edition, p. 169,
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heads imbedded between the intestinal villi, and their posterior
chalky-white segments projecting free on the surface of the
mucous membrane. They measured from 1 to 11 lines in
length, and corresponded exactly, as regards their heads, with
Echinococcus-heads. Most of them showed two or three joints;
others, in a stage of less advanced development, showed, by
their non-segmented bodies, their origin from the Echinococcus-
heads administered. The posterior joint of this little Tapeworm
constituted about half its entire length. The anterior half of the
body, in the individuals possessing only two joints, consisted of a
head and neck portion. In the three-jointed animals, there was a
middle joint, which had not reached the degree of development of
the terminal joint. The last joint showed clearly the outlines of
the sexual apparatus, and at its distal border in the middle, it
showed the sphincter-like opening already referred to.

No. 3.—Another dog was, on June 5th, fed, in the usual way,
with a considerable quantity of the mixture, as before.

The result was as successful as in Nos. 1 and 2, when the amimal
was examined on June 26th, i.e., twenty-two days later.

No. 4—A young dog received, on June Tth, several thousands of
echinococei, and was destroyed on July 3rd, i.e., twenty-six days
after his meal of hydatids. The stomach, as usual, contained no
worms, but the entire mucous membrane of the small intestine,
from the pylorus to the duodenum, was thickly beset with minute
Tapeworms, 1} lines in length, very much in the same way as in
No. 2.

They had, nearly all, three segments, and they quite corresponded
with those found in No. 2. Many of the little Tzeniee had lost their
circlets of hooks, an occurrence not uncommon in all armed Tape-
worms. The sexual organs were plainly distinguishable in the
third joint, and von Siebold thought that he could see traces of
ova in an early stage of development.

No. 5.—In order to see, in the shortest possible time, the Echi-
nococeus larvee developed into fully-formed and sexually ripe
Tapeworms, the dog, in this experiment, was fed with the immature
worms obtained frum experiment No. 2. These were administered,
as usual, with milk, to a young poodle. Five days after this
second feedmg, and twenty-seven days after their administration
to the first dog (No. 2.), the poodle was destroyed, and many of the
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Tapeworms were again found. DBy this time, although they still
had only three joints, and had not notably increased in size, they
were evidently fully grown and sexually ripe, for their last joints
contained ripe ova, which enclosed in their interior the well-known
six-hooked embryo. The cirrus and coiled vas deferens were also
present ; even spermatozoa were seen. In the middle joint, traces
of the sexual apparatus could be recognised, and the contained ova
were evidently unripe. The first segment (or Head-joint) showed,
a little posterior to its middle, a narrowing, which, however, was not
sufficiently decided to produce a second joint, but yet indicated its
formation. Many of the individuals had lost their hooklets, which
von Siebold regarded as an indication of maturity.

No. 6.—Another portion of the young T:wenia brood procured
from No. 2 was administered, on June 14th, to a young fox. On
August 27th, i.e., seventy-four days after the feeding, the animal
was killed, but no trace of Twenia Echinococcus could be discovered.
It contained only several small individuals of Tenia Cucumerina,
some specimens of Ascaris Triquetra, of a species of Strongylus and
ot Holostomum Alatum.

No. 7.—Another poodle which, on June 19th, had swallowed an
abundant portion of Echinococcus larvee, with milk, became ill soon
after the feeding, and eight days later (on June 26th) was killed.
His small intestine contained many T:enize Echinococeus, of which
only a few appeared to have enlarged in size.

No. 8.—0On the same day, June 19th, a young hound obtained a
considerable dose of milk and Echinococcus. This dog was, on
August 10th, i.e., fifty-three days after the feeding, examined, but
no trace of Echinococcus larvae or Tenize could be found.

No. 9.—A mongrel dog was, on June 18th, fed in the usual way
with Echinococcus and milk, and was killed on July 25th, ie.,
thirty-seven days after his experimental meal. The first half of
the small intestine contained innumerable Teenize Echinococcus.
They all had two joints behind the head, and the majority also
showed the partial segmentation of the head-joint noticed in No. 5.

The last joint showed the usual signs of sexual ripeness.

No. 10.—A third young poodle, which, on the 18th of June, had
swallowed many hundreds of Echinococcus-heads in milk, was
examined on the 4th of August, forty-eight days after. In his
small intestine were found more than 100 individuals of Tenia
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Cucumerina, of different sizes, five specimens of Ascaris Marginata,
and several of Strongylus Trigonocephalus, and, in addition, very
many Ténie Echinocoecus of 11 lines in length. These presented,
in their middle joints, traces of the sexual apparatus, and in the
last joint these organs were fully formed, and contained unripe ova.

No. 11.—A mongrel was compelled to swallow, on August 8th,
a considerable quantity of Echinococcus brood. Two days later
the animal fell ill, with loss of appetite and wasting. It was des-
troyed on Aungust 23rd, and his small infestine was found to
contain several large specimens of Ascaris Marginata, and some in-
dividuals of Tenia Cucumerina, but no trace of Taenia Echinococceus.

No. 12.—On August 14th, a young dog received the usual dose
in large quantities. It also became ill, and was found dead on the
21st August. In the stomach were found three large specimens
of Ascaris Marginata. The intestine contained no trace of Echino-
coccei.

No. 13.—A young mongrel was also, on August 14th, fed with
the usual mixture. It commenced to getill soon after the feeding,
and was found dead fifteen days later, on August 28th. The small
intestine contained, besides a reddish-brown watery fluid, two
examples of Ascaris Marginata, one small Teenia Cucumerina, and
many, chiefly dead, Twnie Echinococcus. The latter possessed
only a single joint behind the head, and in this no trace of the
sexual organs existed.

In all these post-mortem examinations the contents of the large
intestine were also examined, but there were never any Echino-
coceus larvae or Teenie found in this part of the alimentary canal.

It is to these decisive experiments, made by von Siebeld, that
modern helminthology owes its knowledge of the co-relative Cestoid
form of Echinococcus.

It was only after von Siebold had bred, described, and named
Tewenia Echinococeus, that it was noticed that the same Tapeworm
had probably been observed by Rudolphi, R6ll, and van Beneden,
and had been regarded by them as a juvenile form of other Tape-
worms.

According to these experiments, the KEchinococcus brood
develops into sexually ripe Tapeworms shortly after the twenty-
second day. On the twenty-seventh day, the embryo is dis-
tinguishable in the ova. At this time, too, many of the Tapeworms
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have lost their hooklets; which von Siebold regards as a sign of
senile decay.

In two of the experiments, i.c., Nos. 6 and 8, no Twnia Echino-
coccus was found, and as its absence could not be explained
by the occurrence of any sickness in the animals (a dog and a
fox) experimented upon, ven Siebold believed that the examina-
tions were made too long after the dates of the feedings. In No.
6, the fox subjected to experiment was examined seventy-four days
after its feeding. In No. 8, the period was fifty-three; von
Siebold believes that the sojourn of Twenia Echinococcus in the
intestinal canal of the dog is usually only a brief one, not exceed-
ing two months.

In Nos. 11 and 12, no Tenia Echinococeus was found sixteen
and eight days respectively after the feeding, but, in these cases,
the failure may reasonably be attributed to the serious illness of
the animals experimented upon.

In two of the cases (Nos. 2 and 7) it is true that the animals
experimented upon became sick and yet the feedings were suc-
cessful ; but, in these instances, the dogs were not so violently ill as
in the cases previously mentioned as unsuccessful.

Von Siebold remarks that the illness of the dogs eould not be
attributed to the presence of the Teenia brood in the intestine,
otherwise, in experiments Nos. 3, 4, 5, 9, and 10, where such vast
numbers of the Tapeworms were found, the dogs would have been
ill also.

According to Leisering, Bollinger,* and Pillwax, dogs highly
infested with Teenia Echinococeus suffer, not only from a hamorr-
hagic inflammation of the mucous membrane of the intestine, but
also from symptoms closely resembling rabies. This statement
is by no means supported by the experimental feedings of von
Siebold, nor by the personal observations of the present writer.
The latter has, on many occasions, found thousands of these minute
Tapeworms in dogs that did not show the smallest appearance of
ill-health of any kind. It is possible, however, that the first onset
of infection may produce symptoms not present at a later period.

Many continenial observers, including Haubner, Leuckart,

* Virchow and Hirsch's, Jahresbericht iiber die Leistungen und Fortschritte in der Gesammten
Medicin, for 1877, p. 600,
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Kiichenmeister, &c., bave confirmed the experiments of von Siebold,
as regards the hydatids of the lower animals.

In England, a very successful experiment of the same kind was
made by Nettleship, in 1866.*

It is described as follows :—

“ On March 28th, 1886, I obtained from Clare Market the liver and
“ lungs of a sheep containing numerous Echinococeus Hydatids ; in some,
“the outer cyst was partly caleified, but in all, the hydatids contained
“clear fluid, and great numbers of Scolices attached to the endocysts.
“ Within twcl hours of the death of the sheep to which the organs be-
4 ]ﬁnged I gave two or three of the smaller hydatids to a young dog
“about six months old, first puncturing the hy datid, and adnnmbtermg
“the cullapse& eyst, and then making him drink the fluid of the cyst,
“in which some Echinoeocel were ﬂuutmg

“The next day I gave him a second feeding of the remainin
“ Hydatids ; this second bateh he threw up within half an hour of the
= feel:hn but he afterwards swallowed the broken membranes again
“ and dul not afterwards vomit. I was careful to administer the
“ Hydatids from both caleified and non-caleified cysts.

“The animal remained perfectly healthy, and became very much
“ fatter ; he was fed for the most part on cooked kitchen refuse, but I
“ cannot be nositive that he never obtained any raw food.

“On May 15th (the forty-seventh day after the first feeding), T killed
“ the animal, and examined the intestines. In the first ten inches of howel,
“ below the pylorus, there were no Twnix; at that distance a smgle
“Twnia Echinococeus appeared, moving ﬂﬂtnel} ; for the next two or
* three inches, there were none, but at about fourteen inches below the
“ pylorus, several more appeared, and immediately after this they became
“ so numerous as to present almost the appearance of distended lacteals:
* this continued for about a foot in extent, and then they became gradu-
““ally less numerous, and ceased at about three feet from the p}*lnm:
“ orifice.

“There were also four specimens of Twnia Marginata, varying from
““two to three feet in length, and two of T. Cucumerina. On % of
“a square inch, where the worms were thickest, I counted twenty-five
“of them ; by caleulation, there were about twenty-two square inches of
i mtestme covered in this way, allowing for the more thinly scattered
“ parts at each end of the infected pmts ; this gives a total of 8,800
“ specimens of Twenia Echinococeus in this d:}g's bowel.”

In the experiments just described, the dogs were fed with
Echinococei obtained from the lower animals (Echinococcus veteri-
norum). t

= Notes on the rearing of Teenia Echinocoeens in the dog, from hydatids, with some observations
on the anatomy of the adult worm, by Edward Nettleship, Mem, Royal Agric. Coll. Proceedings
of the Royal Sociely, vol. xx., No. 86,
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Now, as many able zoologists considered that there were more
forms than one of Echinococcus, it became a matter of great im-

portance to determine, experimentally, whether this really were so
or not.

Kiichenmeister recognised two forms, Echinococcus Scolicipa-
riens and Echinococeus Altricipariens.

His E, Scolicipariens corresponded to the E. Veterinorum of the
earlier authors, and he recognised, as its mature cestoid form, the
little worm discovered and described by von Siebold as Tenia
Echinococeus, but as regards the second form, Echinococcus Altri-
cipariens—E. hominis of other writers—he believed its mature
Tapeworm to be quite distinet from Teenia Echinococeus, and to be
as yet unknown. He remarks upon this subject :—

“ T should not wander far from the truth if I were to assert that this
“ Tenia may probably occur in the human intestines, and indeed in the
“ intestines of those individuals who suffer, or have suffered, from the
¢ gpecies of Echinococcus belonging to it in some part of their bodies,
% and in whom such a colony of Echinocoecus has opened towards the
“ intestine.”’#

He was also of opinion that the adult Twenia might develop
itself in the intestines of domestic ecarnivorous animals, especially in
cats and dogs. In justice to this gifted zoologist, however, it must
be mentioned that he subseguently accepted the more modern view
of the unity of species of Echinococcus.

Both Kiichenmeister and Zenker endeavored to breed the adult
Tapeworm from KEchinococei derived from man, but without
success. In 1863, however, Naunyn, at Berlin, as well as Krabbe
and Finsen, in Iceland, succeeded in breeding Teenia Echinococeus
from hydatids derived from man.

Krabbe’s and Finsen’'s Experiments.t—No. 1.—In the
Autumn of 1862, M. Finsen sent to M. Krabbe a glass containing
Twxnize found by him in the intestines of a young dog, to which,
some months previously, he had administered Echinococel obtained
from a patient operated on by Recamier’s method.

- The Tapeworms submitted to M. Krabbe were chiefly specimens

* On Animal and Vegetable Parasites of the Human Body, by Dr. Frederich Kiichenmeister.
Sydenham Society’s Translation, 1858, Vol. ., p. 205.

+ Recherches Helminthologiques en Danemark et en Iglande, par II, Krabbe. Copenhagen 1866,
p. 49, et seq.

T
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of Tenia Cucumerina, but there was found, also, one mature joint of
Teenia Echinococeus.

This case is not entirely satisfactory, since no mention is made
of any precautions taken to prevent infection of the dog in question
from other sources than the experimental feeding, and as dogs in
Iceland are very frequently infested with Twenia Echinococcus, the
experiment cannot be regarded as decisive.

No. 2.—On the 26th February, 1863, there died, at the hospital
of the Commune, a woman aged thirty-seven, who, for a year past,
had suffered from a considerable swelling of the abdomen. At
the post-mortem examination, there were found in the liver and
spleen a great number of Hydatids, both with and without
secondary Hydatids; many were also found to contain Echino-
coccus-heads.

On the 28th of February, some of them were administered to a

cat, and to a dog from three to four years old, and on the 1st
March to a second dog of the same age.

The first dog was killed on March 29th, 7.e., on the thirtieth day
after the feeding: Ten specimens of Twenia Cucumerina only were
found by Krabbe. The cat, which was examined on April 11th, had,
in its intestine, ten specimens of Tenia Elliptica and two of Ascaris
Mystax, and the second dog, which was destroyed on April 24th,
i.e., fifty-five days after the feeding, contained no intestinal

worms. No Tewenia Echinococcus was found in any one of these
animals.

No. 3.—0On the 2nd of July in the same year, Dr. Hjaltelin, at
Reykjavik, operated, by puncture, upon a man aged twenty-six, who
for thirteen or fourteen years had suffered from a Hydatid tumour
in his right hypochondrium. Two and a half litres (about eighty-
eight fluid ounces) escaped. The last portion contained numerous
Echinococeus-heads joined into groups, attached to fragments of
germinal membrane, and, in some of these heads, distinct, although
feeble, movements were observed under the microscope. One hour
after the operation, Krabbe gave, in warm milk, about half of these
echinococei to a dog, ten days old, a little later the remaining half
was administered to a cat, two years old. The dog was killed in

seventeen days’ time, and, after seventy-seven days, the cat also.
Neither contained any Tapeworms.
M
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No. 4.—This experiment is sufficiently important to be given in
full detail. The following account of it is given by M. Krabbe.

“ On the 8th of August, I examined, at Ofjord, two dogs, each a little
“ over one year old. M. Finsen had kept them shut up since they had
** ceased suckling in order to use them for purposes of experiment. Since
** the month of J.pul they had been able to run about in liberty, but
“ without being permitted to go to any distance from the house, and they
“were submitted to such a close surveillance that M. Finsen was cer-
“tain that they had not been able to eat any Echinococei of domestie
* animals.

“ On April 2nd he had given them Echinococei, obtained from the
* abdomen of a man sixty-six years of age, on whom he had operated,
* by Recamier's method, upon a tumour which the patient had suffered
“ from for thirty years.

“These hydatids, which looked quite good, but which had not been
* examined under the microscope, formed a mass of about fourteen litres.
“Of this, there were administered to each dog two spoonfuls, partly in
“ milk, partly with the aid of a foreeps. On May 1st, they were again
“ compelled “to swallow fragments of an Echinococeus hydatid, obtained
““ from the pelvis of a woman thirty-four years of age, who had had this
* tumour for twelve years, and had been operated upon in the same way.
* When the dogs were examined, four months after the first feeding, and
 three months after the second one, one of them contained no intestinal
“ worms, while in the other I found four Tweniz Canis Lagopoedis, and a
“ tolerably large number of Tewenize Echinococeus. The latter were from
“five to seven Mm. long, and had all the base of the hooklets well de-
““ veloped. The large hooks measured 0-33 to 0°39 Mm., and the small
“ ones 0021 to 0029 Mm. Some of these worms had three joints, and, in
* this case, the last joints did not contain distinct ova, or if they con-
“ tained any, they had not reached maturity. Other worms possessed
“ four joints, the last of which contained eges with solid envelopes. On
“the 10th and 11th of August, I gave some of these to a lamb to eat,
“ and when it was killed, on the 25rd of November, I found, here and
“ there, in the liver and lungs, small hydatids as large as a pin’s head.”

No. 5.—0On the 12th of the same month, Krabbe examined, at
Ofjord, a dog about two months old, which M. Finsen had always
kept shut up. Towards the middle of July, M. Finsen had made
him eat, four times, at intervals of a few days, fragments of
hydatids extracted from a cyst of the liver operated upon by him
in a woman forty-five years old, who had suffered from it for five
years; a portion of this hydatid was preserved for examination,
but no Echinococcus-heads were found on it.

This dog contained no Teenie and only one Ascaris Marginata.
No. 6.—On the 12th of September, at Ofjord, M. Finsen caused

Moy Py




KRABBE'S FEEDING EXPERIMENTS. 84

two young dogs, which had been shut up since August 15th, to
swallow two spoonfuls of hydatids (the dogs were, the one three to
four months, the other about six months old). The hydatids
administered to them were partly perfect, and partly ruptured;
in some samples of the latter he had satisfied himself by the mi-
croscope that living' Echinococei existed.

The hydatids, which contained secondary vesicles, were obtained
from a tumour, situated in the inguinal region of a woman aged
thirty-two. The tumour itself was known to have been present
for fourteen years, and had been operated on, by Recamier’s method.
From the 22nd to the 24th of September, there were administered,
daily, three spoonfuls of the hydatids, each fime with some heads.
On the 27th, they were placed on board a ship and forwarded to
the Veterinary School at Copenhagen.

On October 29th, i.e. thirty-five to thirty-eight days after the
feedings, the younger dog was killed, and Xrabbe found, besides
about four hundred specimens of Twmnia Canis Lagopodis, four
little Taenize Echinococcus, 35 to 4 Mm. long, concealed in the
villosities of the intestine. They possessed, besides the head,
only two joints, in which Krabbe could find no eggs. The hook-
lets, of which the larger measured 0-023 to 0:025 Mm. long, and
the smaller ones 0°015 to 0019 Mm. long, resembled greatly, both
in size and shape, those of the Cystic worm heads.

The second dog, examined on November 22nd, contained no
intestinal worms.

These experiments have been referred to in detail, inasmuch as
they are of great importance from a biological point of view, but
they can scarcely be regarded as altogether conclusive, for, of the
six feedings, none are perfectly beyond cavil.

In No. 1, there was no satisfactory evidence that living
Echinococcus-heads had been administered, and the feeding had
taken place ‘“some months previously”; moreover, but one
joint of T. Echinococeus was found; finally, there was no evi-
dence that the dog had been protected against other sources of
infection.

In No. 2, the experiment yielded negative results. In No. 3,
seventeen days after, what appeared to be, an efficiently conducted
experiment, no Teniz were found.
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No. 4 was a far more successful effort, and yet, even there, no
result whatever was yielded by one of the two dogs, although both
were fed in precisely the same way, at the same time, and upon
the same hydatids. In the other dog, it is true, a large number of
Taweniz Echinococcus were found, but, in addition, there were four
specimens of T. Canis Lagopodis, of whose origin no account can
be given.

In No. 6, of two dogs fed, one was killed seventy-one days after
a carefully-conducted feeding with live Echinococcus-heads, and
no intestinal worms were discovered; this may, however, be
explained by von Siebold’s statement, that Taenia Echinococcus has
usually only a short sojourn in the dog’s bowel.

In the case of the second dog, 400 specimens of Twmnia Canis
Lagopodis,* and only four of Twenia Echinococcus, were found.

This reminds one of Falstaff’s hotel bill :  But one half-penny
“ worth of bread, to this intolerable deal of sack.”

No. 5 experiment must be regarded as negative in every way.

Fortunately, an experiment made by Naunyn,} in Berlin, sup-
plies confirmatory evidence of a less questionable nature.

On February 17th, 1863, this observer administered to two dogs
the contents of a hydatid of the liver which contained Echino-
coecus-heads, and which had been obtained from a woman operated
on by puncture of the cyst.f

One of the dogs, which was destroyed and examined twenty-
eight days subsequently, contained no intestinal worms. DBut in
the second one, Naunyn found, on the thirty-fifth day after the
feeding, examples of Tenia Echinococcus, from 1 to 11 lines
long, whose last joints contained eggs enclosed in a membranous
envelope.

S —

+Tenia Canis Lagopodiz. Krabbe found this parasite present in more than one-fitth of all the
Icetondie dogs (over 100 of all ages) examined by him. It seems to be a peculiar specics, whose
genetie history is not yet known., Krabbe and Cobbold regard it as identieal with the Twenia
Litterata of Batsch., Be that as it may,its frequent presenee in Ieelandic dogs serionsly vitiates the
results of these experimental feedings.

+ Reichert und DuBois-Reymond. Archiv fiir Anatomie, Phyziologie, und wissensch Medicin,
1863. Heit iv., p. 412, *“Ueber die, zu Echinococcus hominis, gehorige Temnie.” Von Dr. B.
Naunyn.

+In the majority of Krabbe's experiments, Reeamier's caunstie treatment was emploved in the

cases from which the feeding hydatids were obtained, and this may, perhaps, have, in some cases,
acted injurionsly upon the vitality of the hivdatids,
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The characters of the hooklets quite corresponded with those
described in Krabbe’s sixth experiment, which were present at just
the same period after the feeding, i.c., the thirty-fifth to the
thirty-eighth day. Finally, in the third joint, the generative
organs were present, precisely as described by Leuckart, &e.

Upon the Specific Identity of the Various Forms of
Echinococcus.—Now, although the evidence supplied by the
feeding experiments of Naunyn and Krabbe is not in itself beyond
cavil, yet, viewed in the light of the well-established experiments
of von Siebold, Kiichenmeister, Nettleship, and others, made with
the Echinococcus of sheep and cattle, it may fairly be concluded
that the KEchinococcus of man, when it obtains access under
favorable circumstances into the alimentary canal of the dog,
develops there into a cestoid form quite similar to, and indeed
identical with, that obtained by the administration of the Echino-
coccus Veterinorum to dogs, and the hypothesis of Kiichen-
meister, that the types E. Altricipariens and E. Scolicipariens
are specifically distinet, and have distinct cestoid forms, is no
longer tenable.

Moreover, no hard and fast line exists between the forms E.
Altricipariens and E. Seolicipariens, for we may have very many,
very few, or no daughter vesicles in any given cyst, and instances*
have been recorded where, in the same host, cysts were found,
some of which contained daughter cysts, and others were soli-
tary. Kiichenmeister based his views of the speecific difference
between K. Altricipariens and E. Scolicipariens, not merely upon
the difference in the process of proliferation, but also upon the
circumstance that the two kinds present striking distinctions
in the number, size, and shape of the hooklets. According to
him, Echin. Scolicipariens has twenty-eight to thirty-six hook-
lets of blunter shape, whilst Echin. Altricipariens possesses be-
tween forty-six and fifty-six of more slender figure and of
smaller size. These differences depend, however, as R. Leuckart
points out, partly upon the age of the bearer, and also in part
upon the circumstance that great individual differences exist in
the number and arrangement of these structures.

* Davaine records such a case ocenrring in the pig.
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The Anatomy of Teenia Echinococcus,—Txnia Lichino-
coccus is a Tapeworm of minute size, having only three or four
segments; the most posterior joint, when in a state of sexual
ripeness, exceeds in size the remaining part of the body. The
entire length of the adult animal does not often exceed five
millimetres, 7.c. about 1 of an inch. The writer has met with
instances in Australian dogs where Tenia Echinococcus has
reached the length of 2 of an inch, but the usual length did not
exceed L inch. The head is provided with a prominent rostellum,
at the base of which there is a double row of hooklets. The
hooklets are thirty to forty in number, and possess well-developed
root-processes.

This little parasite in its cestoid phase inhabits the small intes-
tine of the dog, jackal (Panceri), and
wolf (Cobbold).

The head is very small, measuring in
transverse diameter only 03 Mm., and
from its vertex springs the projecting
rostellum, which the worm has the power
of retracting within its head, together
with its circlets of hooks.

The hooklets form a double row, each
containing fourteen to twenty-five mem-
bers. After the death of the animal they
very easily drop off, consequently the
worm is commonly found quite bald of
hooklets.

The hooklets of the adult worm differ
from those of the Ichinococcus-heads
only in the degree of development, espe-
cially of the root-processes, and this is
due, as Leuckart has pointed out, to the
circumstance that the Echinococcus hoolk-
lets acguire their full development only
during the conversion of the eystic info Fig. 67.—Tenia Echino-
the sexually ripe cestoid worm. coceus. (After Cobbold.)

Even when the hooklets of the same phase of development are
examined, great varieties in shape are seen, as Krabbe has
depicted. (See Fig. G8.)
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The hooks of the ante-

\ rior row are the larger,
and attain, in their fully-

developed condition, a

~ length of from 0040 to

l % 0-045 Mm. The hooks of
the second series are from

0-030 to 0-035 Mm. long,

%%%ﬁ;%&fﬁﬁg) they are also more slen-
S&% gg der in form, especially as
= T regards the posterior root-

' processes.

Behind the rostellum
and cirelet of hooks are to
be recognised the four
suckers, about 0-13 Mm.
in diameter, and behind
these, the head shades off
mnto a neck.

The first succeeding
segment is only slightly
defined, and 1s searcely

Fig. 68.—Various forms of hooklets of Echino- it L
eocens and cirelet of hooks of Twenia Echinococcus. wider than the part of

(Adter Krabbe.) the neck adjacent to it.
It has a length about equal to its breadth.

The second segment is about twice as broad, and four times as
long, as the one in front of it. In this, there are discernible male
and female generative organs, a marginal cirrus, seminal duet, and
ova. The latter are collected together into the uterus, and they
occasionally show indications of embryonic development. The
third and last joint shows all the signs of so-called ripeness, for not
only has it attained a length of two Mm. by a width of 06 Mm.,
but it also contains hard-shelled eggs, which enclose the well-
known hexacanth embryos; they amount, according to Johne and
Kiichenmeister, to about 500 in number.

The shape of the uterusis simple. Tt consists of a median trunk,
with faintly ramified lateral appendages.

Although the adult worm is so small, the ova have the usual
size of Teenia eggs, i '
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The cirrus is usually found, in the case of the last joint, upon
the side opposite to that which the same organ occupies in the last
joint but one. In other words, the sexual openings are placed
alternately.

Before the last ripe proglottis is cast off, a new joint is formed
anteriorly, so that for a certain time, 1n3tc1d of three, there may
be recognised four proglottides.

The usual calcareous corpuscles are plainly discernible, especially
in the anterior part of the worm.

The water vascular system is well developed in Twenia Echino-
coceus, and consists of two pairs of laterally-situated vessels, which
extend through the entire length of the colony. These are, ac-
cording to von Siebold, much more easily distinguished in the
head end of the worm, where the vessels are joined together by a
circular branch, which lies immediately below the circlet of hooks.

This vascular system can be distingnished only in perfectly fresh
specimens, and as ciliary movements can be discerned in the living
animal, it is probable that the minute vessels of the water vascular
system are here, as in other Twniwe, connected with the funnel-
shaped cells deseribed by Pinter* and Fraipont.t

The sexual organs show definite peculiarities, which confribute
materially in establishing the specific independence of this worm.
Descriptions of the sexual apparatus have been recorded by Nettle-
ship, and in greater detail by R. Leuckart. The exact arrange-
ment of the parts is extremely difficult to make out, and there
is not an exact agreement in the statements made by these writers.
As regards the male organs, this worm is characterised by an
unusually large development of the cirrus-sac, and of the ecirrus
itself, which, not rarely, is found protruded externally. Leuckart
even depicts it, as seen in figure 69, inserted in the adjacent vagina,
in the act of copulation.

The vas deferens is described by the same writer as making
several irregularly serpentine curves before its entrance into the
cirrus-sac.

The testes are globular in shape, about sixty in number, and
they measure, on an average, 007 Mm. in diameter ; they contain
spermatozoa of unusual length and thickness.

_—

= Untersuchungen iiber den Ban des Bandwurm-korpers. Vienna, 1530,
t Recherches sur "appareil exerd:cur des Trematodes et Cestoides. Arvchiv de Biologie, Vol i.
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The female organs con-
sist of an uterus, ovary,
vitelligenous gland, and
vagina, but the relations
of these several parts can
scarcely be regarded, at
present, as clearly demon-
strated. The most exact
description extant is that
aiven by Leuckart. Ac-
cording to that au-
thority, the following

Fig. 69.—Generativeorgans of Tenia Echindeoccus. is the arrangement of
(After Leuckart.) a. a. a. Testes. & Cirrus-pouch the parts.

containing penis, which is seen to be inserted into the : h ¢
vaginal entrancenear d. ¢. Convoluted vas deferens. The vagina shows, a

d. Yagina. e Pouch, in course of the wvagina. ghout the middle of its
f. “ Seminal pouch’ of Nettleship. g.g. Ovaries. .
h. The yelk (¥) gland. course, an elongated di-
latation, and at its internal extremity terminates in a pouch of
considerable size—the seminal pouch of Nettleship. Opposite
to the opening of the vagina into the seminal pouch there arises a
canal, which one may perhaps regard as the continuation of the
vagina. This canal, however, soon divides into two narrow branches.
Of these, one curves forward, in the shape of a hook, whilst the
other continues its course posteriorly ; the former one is the true
oviduet, and its anterior end is connected in the usual manner with
the two ovaries. The last-named organs are made up of cecal
pouches, which are short and wide, so that the ovaries present
rather the appearance of lobulated sacs than acinose glands.
In their interior, one can, however, recognise the eggs as sharply-
defined little spheres of about 0:01 Mm. in diameter. The second
canal splits up again into two passages, of which one passes into
the yelk-sac, and therefore is the yelk-duct; the second probably
stands in some connection with the uterus. As regards the uterus,
this organ appears relatively late, and attains its full develop-
ment only after the ovary and ?1te]]1genous gland have undergnne
more or less complete atrophy.

In none of the mature segments was Nettleship able to make out
any communication between the vagina and uterus, either in front

of, or behind, the seminal pouch.
N
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This is quite in conformity with the arrangement prevalent in
the Teeniade, in which the ova become released only by the rupture
or destruection of the ripe proglottis.

These small Tweniee are frequently found in large numbers in
the upper part of the small intestine of the dog. How numerously
they may be found was well shown in the very successful experi-
ments of von Siebold and Nettleship, already described.

Now, if we consider that the number of ova in each ripe pro-
glottis amounts to some hundreds, and, moreover, that it is probable
that each adult worm may yield numerous ripe proglottides in
succession, then it will be easily understood how, among such vast
numbers of ova, some, at least, may, by various favorable accidents,
obtain entry into the bodies of suitable hosts, and undergo their
cystic phase of development.

These minute Teenite, when present in great numbers, offer, at
first sight, the appearance of white papillee upon the surface of the
mucous membrane of the intestine, and give the impression that
the lacteals of the part are greatly distended. This is due to the
circumstance that the Tapeworms lie with their heads deeply
inserted amongst the intestinal villi, while their chalky-white
posterior proglottides project free on the surface of the bowel.

The worms exhibit very active movements of elongation and
contraction, and thus, no doubt, greatly expedite the separation and
escape of their terminal ripe proglottides, with the contained ova,
and even the recently-detached ripe posterior joints show the same
active movements, so that they look like minute round worms.

Although we are indebted to von Siebold for our knowledge of
the family history of Tenia Echinococcus, yet the adult parasite
was not unknown to other helminthologists. Thus Rudolphi found
the same worm in vast numbers in the intestine of a pug, but at-
tributed its presence to spontaneous generation. The same animal
was known also to Roll, and van Beneden gives a figure of it in
his well-known work,* under the designation of Tw®nia nana.

The Development of the Hydatid Cyst.—In order to
render our knowledge of the life history of Echinococcus com-
plete, it was necessary not only to prove that from the eystic
Hydatid, with its contained Echinococcus-heads, there could be

* Mémoire sur Les Vers Intestineanx. Pl xxi. Fig, 19,
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bred the cestoid Tewenia, but also that the converse experiment
could be successfully carried out.

In the latter problem, R. Leuckart has rendered valuable service
to science.

On the interesting questions connected with the development
and anatomy of the various products of the mother cyst, e.g., the
Brood-capsules, Scolices, Daughter eysts, &ec., Leuckart, Ras-
mussen, Naunyn, Huxley, Busk, and many other observers, have
thrown much light.

It will be convenient to consider the growth of the hydatid in
three possible stages :—

1st. The stage of Acephalocyst.

2nd. That of simple Scolex-production, ¢.e., the so-called
Echinococeus Veterinorum, or E. Scolicipariens.

3rd. That of Nurse-production, i.e., of the formation of
daughter and granddaughter, &c., cysts. We then have the
forms known as Echinococcus Hominis or E. Altricipariens.

It must be remembered, however, that some hydatids never pass
beyond the first stage ; others attain the second, and some reach
the third stage.

I. The Acephalocystic Stage.—Helminthology is especially
indebted to the careful experiments of Rudolph Leuckart, and
Haubner, for the knowledge of the early stages of development
undergone by the pro-seolez (boring embryo) in its development
into the complete cystic form.

As has been already mentioned in Part II., the Tapeworm ova,
when swallowed by a suitable host, undergo in its stomach a
process of digestion, in consequence of which the eggshell (or
shells, as the case may be) becomes destroyed, and the contained
hexacanth eribryo is released. :

This immediately commences to bore its way into, and even
through, the coats of the stomach.

The majority of the embryos probably find their way into the
small vessels of the part, and being swept along by the blood-cur-
rent, they finally become more or less completely arrested in the
intra-hepatic portal capillaries, Some probably penetrate the cap-
illaries, and imbed themselves in the liver-substance ; others, again,
undergo their future changes without leaving the interior of the
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blood-vessel. ~Experiments conducted upon sheep, lambs,* and
goats by these observers were unsuccessful. However, the liver,
and in many cases the lungs also, of the animals experimented
upon were studded with white points, which resembled miliary
tubercles, and which probably were the aborted and degenerated
brood of the six-hooked embryos administered.

In pigs, however, the experiments were far more successful.

In the first instance, a sucking-pig was examined, four weeks
after the feeding. There were found in it, small tubercular no-
dules, about one millimetre in diameter.

These were seen studded here and there, underneath the serous
covering of the liver. Upon closer examination, they were found to
contain in their interior smaller globular or vesicular bodies (0-25
to 0.35 Mm. in diameter), which were really juvenile Echinococcus
cysts

They had precisely the appearance of a mammalian ovum. A
thick, homogeneous and hyaline capsule enclosed moderately coarsely
granular contents,

Each little body was enclosed in a
mass which showed a cellular strue-
ture, and outside the whole, there was
an envelope ; this was of inconsiderable
thickness, and everywhere was con-
nected with the general connective
tissue of the organ. It was clearly
the adventitious capsule of the young
bladder-worm.

In another animal, examined a month
later, and consequently eight weeks
after feeding, the brood had attained
about twice the size of those just de-
scribed, and in this, as in the former =
case, the worms were found only in the  Figz. 70.—Juvenile Echinococ-
inter—]nb_ular spaces, and they showed {5 Eﬁ:ggg é;:rm t%f: ﬂmj
an especial preference for the surfaces mental feeding. Multiplied 50
of the organ immediately underneath diameters. (After Leuckart.)

* Krabbe on one oceasion administered the mpe proglottides of Trenia Echinococcus, obiained
experimentally from Echinocoeei of man, vo a lamb, and found subzequently “ here and there in the
# liver and lung, small hydatids as largeas a pin’shead,” but owing to the long interval between the
feeding and the pest-mortem examination (104 days), and the prevalence of hydatids in Ieclandic
sheep, this experiment eannot be regarded as by any means deecisive.
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the peritoneal coat. By this time, a partial liquefaction of the
formerly solid contents had taken place, and thus a distinet vesicle
was formed, yielding a clear fluid upon puncture.

The fluid had accumulated in the centre, so that within the
cuticula or zona a second layer was distinguishable; this really
was the germinal membrane of Huxley (Keimhaut of Naunyn).
The cuticula had inereased greatly in thickness, and showed plain
indications of stratification.

Neither by Leue-
kart nor Naunyn
were the embryonal
hooks of the bor-
ing embryo found,
either at this or the
earlier stage.

In a pig, exam-
ined nineteen weeks
after feeding, Leue-
kart found, enclosed
in the liver, from
thirty to forty vesi-
cular hydatids,
which had now

- Fig. 71.—Echninococeus cyst, eight weeks' old. Mul- reached the size ﬂf
tiplied 50 diameters. (After Leuckart.) a nut, but no Echi-
nococcus-heads had yet developed in them. The cuticula mea-
sured about one centimetre in thickness, and had a stratified
structure throughout.

The parenchymatous layer, although only thin, showed dis-
tinetly a division into two layers; in the external layer, calcareous
corpuscles were observed, but as yet, no water vascular system,

According to Naunyn, the inner free surface of the internal layer
of the parenchymatous stratum is provided with cilia.

II. Stage of Simple Scolex-production.—After passing a
longer or shorter period (the term of which is at present unknown)
in the acephalocystic stage just described, the little bladder-worm
advances to the phase of scolex-formation. By this time it has
reached the size of a hazel-nut, at least.
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It has now a thick stratified cuticula, and the internal parenchy-
matous layer already described.

The formation of the scolices now differs widely from that of the
corresponding structures in Cysticercus and Ceenurus, for instead
of taking place directly from the mother vesicles, they arise
secondarily, from brood-capsules.

The Brood-capsiles.—These minute vesicles,owing to their delicate
and fragile structure, were for a long time unknown, and were first
discovered by von Siebold. By all the best authorities, the scolices
are regarded as invariably taking their origin from them. As to
the exact mode of development, both of the brood-capsules and
scolices, considerable difference of opinion prevails, especially
between Leuckart on the one hand, and Rasmussen and Naunyn
on the other. =

e — __'__.—n'_r

Fig. 72. — Incipient
formation of a Brood-cap-
gule in a secondary cyst.
a. The knob-shaped bud.
5. Commencing formation
of the cavity in the same,
by differentiation of the
parenchyma. ¢ The
striated wall of the parent

Fig. 73.—Later stage
of development of the
Brood-capsule. a. Scolex-
knob. 4. Cavity with
internal euticle and paren-
chyma. e. External paren-
chyma. . Striated wall
of mother cyst. (After
Rasmussen.)

Fig. 74. — Brood-capsule
containing a single Scolex. a.
Its outer cellular layer. &.
Its cuticle. e. Imternal paren-
chyma. d. Scolex (Echino-
coceus-head) fully formed.
(After Rasmussen,)

cyst. (After Rasmussen.)

According to Naunyn and Rasmussen,* whose views agree in all
cardinal points, the brood-capsules are formed from the parenchy-
matous layer (Endocyst of Huxley) as follows. At certain spots
on the inner surface of this layer, an aggregation of small nuclear
bodies takes place, so as to produce a minute knob-like projection.
(Fig. 72.) In the interior of this, differentiation occurs, the
nuclear bodies being converted into a finely-granular mass; as
development proceeds, the cavity of the brood-capsule becomes
gradually formed, its contour becomes sharper, and acquires the
character of a cuficle, and bears on its inside a fine granular
parenchymatous layer ; through this layer vessels enter the brood-

# Bidrag til Kundsknben om Echinoeoceernes Udvikling hos Mennesket. Af Vald Rasmussen.
Copenhagen, 1866. A !

An abstract of this paper is given in the ‘¢ British and Foreign Medico-Chirnrgical Review,” for
Oetober, 1866,
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capsule, spread over its internal surface, and send prolongations
into each individual scolex. When the brood-capsule bursts, this
internal parenchymatous layer partly holds the scolices together, so
that the groups of scolices are found attached by their separate
pedicles to a common granular mass, and it isin this condition that
the Echinococcus-heads commonly present themselves under the
microscope. The brood-capsule, from its fragile character, has
usually disappeared so completely that its very existence was long
unknown.

The earliest appearance of the scolex itself is a slight projection
(Fig. 73), which takes origin in the end of the brood-capsule
knob, just opposite to its place of attachment ; this increases in
size until it fills up the interior of the rudimentary brood-capsule
(Fig. T4). The latter structure itself has meanwhile continued to
grow, and has acquired a pea-shaped form. The scolex-bud be-
comes strangulated at its point of origin, so as to form a peduncle,

Leuckart holds a different view, for although he does not deny
that instances do occur in which the mode of origin of the scolex
just described is seen, yet he asserts that this is an exceptional, and
not the ordinary, mode of development.

o Fig. 76.—Brood-capsule

Fig. 75.—Development of the Brood-capsules with one inverted Scolex
andlguoline&. (After Leuckart.) «. Early stage and two externally at-
of the Brood-capsule. 4. First indication of ~ tached Scolex-buds, in
Scolex-bud. ¢ Further development of Scolex. different stages of develop-
d. Inversion of Scolex within the Brood-capsule. ment. (After Leuckart.)

Instead of the Echinococcus-head arising from a solid cone pro-
jecting into the dnferior of the brood-capsule, he says, that ifs ear-
liest form is that of a kollow cone, projecting from the outside of
the brood-capsule, and consequently lying free in the fluid of the
mother vesicle. He also gives a different description of the de-
velopment of the brood-capsules. According to this author, the
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process is somewhat as follows:—Af a certain spot on the inner
surface of the mother or primary bladder, there occurs a proli-
feration of the parenchymatous layer, so as to form a small
wart-like prominence. (These little proliferous areas are, accord-
ing to Naunyn, thickly beset with vibratile cilia.) Within this
little prominence, a small spheroidal cavity forms. This then
becomes surrounded by a delicate cuticular enveloping layer. We
now have a little elevation possessing a central cavity lined with
a delicate cuticula, whilst the outer erust consists of a cellular
layer («in Fig. 75).

This is the simplest form of the brood-capsule. At some point
on this, usually opposite the peduncle of the brood-capsule itself,
there forms a prominence (5, Fig. 75). This is the earliest phase
of the scolex. It increases in size, projects further and further
from the external surface of the brood-capsule into the fluid of the
mother vesicle. The scolex-bud itself is hollow, and its cavity is
indeed a continuation of that
of the brood-capsule (¢ in
Fig. 75). Inthe next place
it may, and usually does, in-
vert itself, so as to lie within
the cavity of the brood-cap-
sule (d, Fig. 75); it then has
just the appearance observed
and described by Rasmussen - o ;
and Wagener, and believed Yeﬂﬁhﬂ%_,iﬂﬁdiﬁip;f’fl‘fm‘fd ﬁﬁlﬂ’%"fgﬂf
by them to be the real and and also early (hollow) Scolex-buds. (After
original mode of origin. L)

Fig. 78.—Three groups of Echinococei. In the left-hand and central figures, the
brood-capsule has been destroyed, as is usual when Echinococei ave found in the fluid
removed by operation. In the right-hand figure, the brood-capsule remains uninjured.
(After Leuckart.)
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The points of difference between the views of these observers
are, briefly, these: According to the one view, the scolices begin as
solid buds, projecting into the cavity of the brood-capsule. Ac-
cording to the other, they take origin as hollow buds, projecting from
the outside of the brood-capsule into the fluid of the mother vesicle.

The whole of the parenchy-
matous layer, however, does not
seem to be endowed with the power
of generating brood-capsules, but
this capacity exists only here and
there, at variable distances, as is -

B o Ec- also seen i'n the case of Ceenurus.
coccus-heads from buds projecting into (See Flg- 31, page 31.)
the interior of the brood-capsule. Some hydatids never generate
(After Wagener. ) brood-capsules, and remain per-
manently sterile; these are the Acephalocysés of Laennec.

Usually, however, when the hydatid reaches the size of a hazel-
nut, they are formed, and often in vast numbers.

Each brood-capsule contains from one to fwenty, or even more,
scolices.

Sometimes dead and degenerated scolices are found enclosed, either
alone or side by side, with living and active ones, in the same capsule.

ITI. Stage of the Formation of Daughter Cysts.—
Leuckart considers that the brood-capsules, already described, may
be regarded, morphologically, as repetitions of the mother hydatid,
but on a smaller scale, and never existing independently of, and
unattached to, the parent trunk. Echinococeus, however, is ca-
pable of showing a still higher degree of complexity than that
already described, for it frequently produces a second progeny of
eysts, resembling in structure and general appearance the mother
cyst. These exist in a condition of absolute isolation from the
latter, and are called daughter cysts. These, in turn, may produce
a second generation like themselves, and this may continue to a
third generation.

We thus have the so-called pillbox or nested hydatid, when the
mother cyst encloses—floating free—in its interior more or less
numerous daughter cysts, which in furn enclose granddaughter
vesicles, within which, again, great granddaughter cysts may be

0
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developed. The daughter cysts may be produced either endo-
genously or exogenously, in relation to the mother cyst.

Before proceeding to the consideration of the formation of
daughter cysts, it is necessary to mention that, although the
hydatid cyst has usually a globular form, yet that instances are
met with in which this regularity of outline is not found, but the
shape becomes irregular, sacculated or pouched ; this arises in con-
sequence of the irregular resistance encountered by the parasite
during its growth. The hydatid always grows in the direction of least
resistance, and hence it is usually found near the surface of the organs
which it invades—at leastduring the advanced stages of its growth.*

The formation of daughter eysts in living Hydatids, even of large
size, is not, as has already been stated, by any means universal.
When it does occur, we have the form known as Echinococcus
Altricipariens (Kiichenmeister), which is that most common in man.

Mode of Origin of Daughter Cysts.—As has been already stated,
they may grow either outside the parent cyst (Exogenous variety)
or within it (Endogenous cysts).

When they grow ero-
genously, the process of
their formation, according
to Leuckart, is as follows :
— Within the deep layers
of the cuticula, at a cer- _ - P
tain spot, may be seen a hrﬁf*—?l?ée_ng? hﬁ::;tltnt:r nfcj-'sta (natural size).
small accumulation of (After Leuckart.)
granular substance, which separates the adjacent strata, and in time
becomes itself enclosed in a cuticula of its own; this increases in
thickness by the formation of additional layers, and a little vesicle
is thus formed, which gradually approaches the external surface of
the parent cyst. The small cysts thus formed may remain attached
in little groups to the parent cyst for a certain time. They may
then become detached, and thus be found enclosed within the ad-
ventitious sac of the mother Hydatid, lying between it and the
parent cyst. Here they may either succumb to the pressure and
die, or they may increase in size as independent parasites. They

b

* This is perhaps not the sole reason why hydatids are usually found near the surfaces of organs ;
for Leunckart observed in his experimental feedings (see page 92) that even the minute juvenile
hydatids found at the fourth week were chiefly present just th the peritoneum, covering the
surfaces of the liver,
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then usually acquire a separate adventitious sac; in this condition
they resemble Hydatids which have arisen directly from a separate
boring embryo.

Although Leuckart describes the first elements of the daughter
cysts as appearing between the layers of the cuticula, yet, in answer
to an objection of Naunyn, he admits the probability that the real
source of origin is the parenchymatous layer, and this quite accords
with the views generally held by zoologists as to the relative vital
activities of the cuticula and parenchymatous layer.*

A collection of such exogenously-formed secondary hydatids
may be found grouped up into a lobulated mass, and enclosed in
an adventitious sac, having loculi to correspond with each separate
hydatid, as in Fig. 59, page 58.

Rasmussen gives a somewhat different description of the process
of exogenous cell-formation. He describes the process thus :—

“ In daughter cells, which have been developed in the mode deseribed
“ from brood-capsules, and in which recognisable remains of scolices may
“ still be found, and especially in those which are comparatively large
* and thin-walled, we see hernia-like eversions from the parenchymatous
b lﬂj’El', Pus}ung the ecuticle before them. The -:]penmg of the eversion
“ is sometimes rather strlkmg ; In other cases it is very fine and difficult
“ to recognise in profile. The eversion in which, therefore, both the
enchyma of the mother cell and the cuticle take part, continues to
“ increase by independent growth, the cervix becomes more and more
“ constricted, and at length we have a little cyst, formed of a cuticular
* layer with an internal parenchyma, and attached by a slender stalk to
“ the mother cell; finally, this separates completely, becomes free, and
“is now dev Elupr:d like any other Echinococcus eyst, in the acepha-
“ locystic stage. I have not observed any scolex-formation in such
“ daughter cells, nor in those which are developed from brood-capsules ;
“ if every trace of scolices has disappeared in the brood-capsules, these
“ two forms, so different in their development, are no longer distinguish-
“ able from one another. _
“ These eversions may be repeated several times on a single little eyst,
“ and the eyst represented (Plate II., Fig. 1) exhibits this daughter cell-
“ formation in three different stages. It was found free within a se-
 condary cyst, is consequently itself a tertiary eyst, and the cysts exo-
“ genously developed from it, of which one (d/ is about to separate, are
“ therefore quaternary. It is evidently the same development which
“ has occurred in primary eysts to Kuhn, Davaine, Leuckart, and indeed
“ also to Na,un}'n, but which was by them interpreted in a different
¢ manner. Itis not difficult to understand how the types may have ap-
* peared to Leuckart, which did not seem to him to admit of any -::-th-:ar

* Thus Huxley, writing of the Endocyst, says, * It is the only active living part of the whole wall
¥ of the cyst and represents the body-wall t.” On et p. 111,
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“ explanation than that the first germ of the daughter cell-formation
“ took place between the cuticular layers of the mother cell, for, to con-
¢ tinue to use the simile already employed, this hernia-like eversion will,
“ at a certain stage, come to liein its hernial canal—the wall of the mother
“ cell—whose thick cuticular layer, when the condition is not very favor-
¢ able, will easily be able to cover the fine canal (Plate IL., Fig. 1 f).

* The condition is therefore incomparably more favorable for observa-
* tion in these thin daughter cells, so that in this ease it is not easy to
“ he deceived.

“ The bulgings recently described and represented by Friedrich, in the
“ so-called multilocular echinococeus tumour, seem to be only foldin
“ of layer cells in narrower spaces (in this case the biliary duets), Bugg
“ as often occur in the Echinococei of the ruminants, and not to be the
“ commencement of exogenous cell-formations, as he assumes ; they have,
“ at all events, nothing in common with the development here described.
“ But it is not common to meet with this exogenous formation of
“ danghter cells, and it is certainly only a comparatively small pro-
“ portion of the numerous cells contained in a larger cyst which are
* developed i this mode.

“ The great bulk are formed endogenously from brood-capsules. But
“ 1t appears from these investigations that, where the exogenous cell-
“ formation occurs, it begins at an earlier stage, and precedes the
“ development of scolices, and therefore also the endogenous formation
“ of daughter cells.”

Endogenous Formation of Daughter Cysts.—These arise, according
to Naunyn, Rasmussen, and Leuckart, from the brood-capsules.

Rasmussen thinks that they originate exclusively from these
structures, and he considers that the scolices play in this develop-

ment an absolutely passive réle, but Naunyn, who is, in this respect,
strongly supported by Leuckart, thinks that secondary cysts may
also arise from Echinococcus-heads. The investigations of Ras-
mussen appear to have been conducted, chiefly, on the hydatids of
man, those of Naunyn, principally, on these parasitesin sheep, and
this may possibly account for some differences of opinion between
these writers. Leuckart describes the development of secondary
eysts from Echinococcus-heads as follows :(—

Amongst the innumerable liftle heads which are met with in
the larger hydatid vesicles of the sheep, partly free in the hydatid
fluid, partly enclosed in the brood-capsules, there are some seen to
be altered in a peculiar manner. They are more transparent and
larger than their companions, and contain, in the distended pos-
terior part, a cavity filled with clear fluid, through which a dis-
uinetly fibrous cord, often enclosing vessels, extends towards the
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head. On the internal surface of the body-wall, which will hereafter
correspond with the peripheral envelope of the hydatid, there are
to be seen ciliary lobes, and a network of fine fibres. The outer
envelope is constituted by a structureless euticula, which inereases
in thickness, and acquires the well-known stratified appearance, as
the young hydatid increases in size and roundness. Gradually, the

- vesicle-formation invades the an-
terior end, the suckers disappear,
as also do the calcareous cor-
puscles, the parenchyma spreads
out, and, together with the
already mentioned fibrous net-
work, forms the parenchymatous
layer of the newly-formed little
hydatid. The cirelet of hooks
remains for some time as the
last vestige of the Echinococcus-

ds,Fi &rﬁl.zﬂfehm%rp}?;fis :'mtnh x head, and when this, too, ulti-
ug cyst of an Echinococcus-hea : E
enclosed in a brood-capsule. The brood- mately disappears, nothing re-

capsule contains several Scolices, some mains to show the mode in
of which are in process of decay, the

largest is being converted into a daugh- Which the secondary hydatid
ter eyst. (After Naunyn.) arose.

When the metamorphosis of the Echinococcus-head has begun
whilst it is yet enclosed in the brood-capsule, then the latter
is ruptured, and its contents are liberated, before the conversion of
the little head into a Hydatid has been completed.

The Metamorphosis of the Brood-capsules into Daughter Cysts.—1t
appears that those brood-capsules which contain partly decayed
scolices are especially prone to undergo this process.

The first step seems fo be a thickening of the hyaline envelope,
and when this has advanced so far as to produce a firm stratified
cuticle, the young cyst loosens itself from its place of origin on the
mother cyst, the superjacent parenchymatous layer disappears, and,
in the interior of the cyst, a new one forms, and this appears to be
produced by the disintegration of the scolices formerly contained
in the brood-capsule. The scolices attach themselves to the inside
of the cuticle, gradually disintegrate, and, by spreading out
over the inside of the cuticle, form an investment layer. For some
time the hooklets remain and give a clue to the mode of origin
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of these cysts, but in process of
time even they disappear, and the
little vesicle differs then, in no
respect, from a Hydatid derived
directly from a six-hooked em-
bryo. Such are the steps of the
process, as deseribed by Naunyn,
who is in all essential respects
supported by Leuckart.
Rasmussen’s account of the
process is somewhat different.

: Fie. 82— Malamorphioeia of & hrtpd.
He apparentljr does not consider capsule into a daughter cyst. Attached
the parenchymatous lﬂ}?EI’ a8  tp the inside of the thick stratified

being the mere product of the citiedre seen three Soolisesh process
disintegration of the scolices. new parenchymatous layer; multiplied

mussen considered that the endogenous cell-formation proceeds

exclusively from the brood-capsules, and he described the process
thus* :—

“ We meet, in cells of the size of a walnut or more, and also, though
¢ exceptionally, in those of the size of a filbert, in addition to the ordi-
“ nary brood-capsules, with others, still adherent to the parenchyma of
*¢ the mother cell, or floating freely in its fluid, which are distinguished
“ by a striking granular parenchymatous layer on their inside. The
“ cuticle then soon begins to inerease in thickness and to become lami-
“ nated, whereby the vesicle acquires more rigidity, and assumes a glo-
- hular fm m, while it, at the same time, increases in size and the outer

¢ parenchymatous cells disappear (Plate I., Fig. 4). The scolices may
“ still be preserved, but numerous fat granules are soon deposited in their
“ parenchyma and the suckers are destroyed. ~

“ The scolices now gradually disappear, the anterior part with the
“ circlet of hooks remaining longest, then only.this, with some parenchy-
“ matous débris and calcareous bodies remains, and, at last, only some
“ hooks and ecalecareous bodies are to be found scattered over the paren-
“ chyma: finally, these also disappear, and we have a little cyst, per-
“ fectly resembling the first acephalocystic stage of the Echinocoecus
“ cell, developed by the metamorphosis of the Twnia embryo. This
“ grows now in the same manner as the former, by the deposition of
“ concentric cuticular layers internally from the parenchyma.

I never succeeded in finding, with perfect certainty, vessels in such
“ cysts, at most I saw only fragments of such vessels (Plate II., Fig.
“ 1 g), notwithstanding that they were undoubtedly present here, as

* See review of Rasmussen’s work in the © British and Foreign Medico-Chirurgical Review,! No.
Ixxvi., October, 1866,
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“ well as in the brood-capsules, and it 1s precisely through these vessels
“ that resorption of the scolices takes place.

“ Brood-capsules may also be met with in which only one part becomes
“ converted into a daughter cyst, the rest remaining unaltered.

“ The process of sub-division and subsequent metamorphosis of brood-
¢ capsules info daughter cysts may be frequently repeated in the same
“ cyst, as illustrated in Plate II., Blgure 5.

“ The whole was found swimming freely in a secondary eyst, about as
¢ Jarge as an egg. This preparation consists of a larger cyst ,r’ a/, with
* Jaminated euticle, and including many decaying ‘iﬂDllﬂE% consequently
“it 18 a tertuu}r cyst, developed from a brood- capsule In different

“ parts of this larger cyst, four smaller cysts (be, d, ) are seen, with
“ thick laminated cuticles, whose outer layers intersect with that of the
“larger cyst, with the exception of one (d/. All contain numerous,
“ partly unaltered, partly degenerating, scolices.”

Once formed, the secundar}r hy datids are capable of producing a
further generation of (tertiary) eysts, either by endogenous or exo-
genous formation, and, indeed, according to Rasmussen, the real
mode of exogenous formation of cysts is far more easily discernible
in the thin-walled secondary cysts than in the mother cyst itself,
where the thickness of the wall obscures the details of the process.

“ But it is not common to meet with this exogenous formation of
‘ daughter cells, and it 1s certainly only a comparatively small propor-
“ tion of the numerous cells contained in a larger cyst which are de-
“ veloped in this mode: The great bulk are formed endogenously from
“ brood-capsules.”

This applies, of course, to the variety of Hydatid most common in
man. In the lower animals, the multiplication of cells takes place
chiefly by exogenous development, as was long since carefully
described by Kuhn.

Leuckart remarks, that if secondary hydatids arise exclusively
from brood-capsules or scolices, then there could never be found
sterile echinococei enclosing daughter cysts, and that Echinococeus
Hydatosus must always be able to produce brood-capsules and sco-
lices. But it appears as a matter of fact that Helm, in his inves-
tigations, has met with instances of Hydatids which contained
daughter cysts in their interior, and yet which were apparently
absolutely devoid of scolices. In order to explain this, one might
suppose, either that such hydatids had exhaunsted their power of
producing scolices, and that all the Echinococcus-heads originally
produced had either become converted into secondary cysts, or had
disappeared by degeneration, or else that the brood-capsules had
proceeded directly to the formation of daughter cysts without
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forming any scolices. Either or both of these processes are quite
possible contingencies.

But still Naunyn suggests that daughter cysts may arise
without the agency of either brood-capsules or scolices, in the fol-
lowing mode :—

The vesicle loses a portion of its watery contents and thus un-
dergoes partial collapse. In consequence of this, at cerfain spots,
the formerly opposed surfaces come in contact, and then, by be-
coming adherent, form little ‘pouches, which enclose, of course, a
corresponding portion of the parenchymatous layer.

The pouch becomes contracted at its base, and serves as the
starting-point of a secondary cyst. This process exactly resembles
that of the formation of exogenous daughter cysts, except that, in
the one case, the pouching takes place within, and in the other
outside, the maternal vesicle.

When this process is not complete, there will be seen, studded
over the interior of the mother cyst, a series of caulifiower excres-
cences, each containing a central cavity ; structures of thiskind have
been seen both by Eschricht and Leuckart.* The author, upon
one occasion, met with so/id excrescences more than } inch in
height, studded closely, over the area of a crown-piece, on the inner
surface of an old mother cyst.

Upon the Fecundity or Sterility of Hydatid Cysts.—As
has been already mentioned, some hydatids when examined are
found to contain neither daughter cysts nor scolices, These are
the so-called Acephalocysts of Laennec. It is, of course, a point of
considerable interest to determine why such sterile eysts oceur.
It is possible that such cysts, when small, contain no scolices,
because they are too young, for Leuckart noticed that, in the case
of primary cysts, scolices did not occur until the cyst had reached
about the size of a walnut.

Then, again, the hydatid may have reached too advanced an age
to breed new scolices, and all those previously produced may have
degenerated.

Besides these possible causes, there are others, which have been
discussed by Helmt and other writers.

Helm points out that Leuckart’s statement, that Echinecocei of

*Op. ait. ]1 T80,
+ Ueher dic Productivitit und Stevilitit der Echinococcus-Blasen. Dr. Hermann Helm, in Archiv
tiir I'athol Anatomie und Physiologic und fiir Klin Medicin, Berlin, 18580, p. 141, and seq.
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the brain are always sferile, is a mistake, and he records three
cases in evidence to the contrary. He is of opinion that many
causes may occasion sterility in Echinococeus. Thus he suggests
an inherifed debility in the embryo; that the juvenile cyst may
undergo dropsical degeneration ; that the “soil” in which the
little eyst is imbedded may be unfavorable, &e.

Probably, however, the most important causes are such as
influence the supply of nourishment to the parasite. Thus de-
generation or inflammation of the organ in which the cyst lies,
by interfering with the supply of blood to the fibrous capsule, may
not only prevent the development of scolices in it, but may even
cause the death of the parasite. In support of his view, Helm men-
tions that the hydatids seen by Charcot and Davaine, attached by
slender peduncles to the mesentery (see Fig. 83), were all sterile,
whilst hydatids found in other
parts of the body of the same
person contained scolices.

Then, extreme induration,
thickening, and calcareous de-
generation of the fibrous cap-
sule must seriously affect the
vital energy, and may, indeed,
arrest the very life of, the
contained parasite, by inter-
fering with the process of
diosmosis, whereby it receives
its food supply. Much further
inquiry is needed upon this
point ; for example, as to the
influence of ¢ variation” in
Echinococcus. For it is cu-
rious that the type found in
man should be principally E.
altricipariens, whilst in the do-

: mestic animals there should,
Fig. 83.—Pedunculated hydatid cysts ob- {].]113- excﬂptiﬂ.ﬂaJl}rj be found

served by Charcot and Davaine. /e, a.)
Small intestine. (5. 5.) Mesentery. (e e.) dﬂ-ug'hter cysts. Probably a

Cysts with short pedicles. (d.) Another difference in the nature of the
cyst attached by a wvery long and slender

pedicle (2). (After Davaine.) soil will explain the fact.
P
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The Multilocular Hydatid Cyst. — Synonyms.— Alveolar

colloid of liver.

Die Multiloculdre ulcerirende Echinococcus-Geschwulst. Alveo-
lar Colloid der Leber. (Zeller.)

Tumeur Hydatique Alvéolaire (Carriére) Tumeur a Echino-
coques Multiloculaire. '

Under the designations mentioned above, a very curious form of
Hydatid tumour has been known to pathologists for the last thirty
}'EﬂI'S or s0.

The earliest record of this disease was apparently made by Buhl,
in 1852.* Two years subsequently, Zeller described a case where,
upon microscopic investigation, Echinococei were found in the
growth, but he regarded their presence as merely a curious epiphe-
nomenon. In 1855, however, Virchow, in his usual masterly
manner, established the true pathology of the disease, and beyond
question demonstrated that these tumours have nothing to do with
either cancer or alveolar colloid.+

Since then, other writers, e.g., Carriére and Marie Prougeansky,
have amply borne out the pathological views of Virchow.

That this form of Echinococcus is rare, is well exemplified by
the facts that Carriére records only eighteen cases, and Marie
Prougeansky only nineteen. The writer has not been able to find
any record of such a case as having been observed in Australia,
where Hydatid disease is so prevalent.

Before proceeding to the deseription of this remarkable patho-
logical product, it is necessary to remember that it 1s by no means
uncommon for Hydatid cysts to exhibit a saceulated form. Owing
to some irregular obstruction, encountered by them in their growth,
some portions project beyond the rest, and we then have a single eyst
with more or less numerous loculi connected with the common
cavity. Each pouch of the eyst acquires its special adventitious
sac, and thus we have the appearance of a growth consisting of
several nearly distinet pouches. These appearances were described
and figured by Kuhn.}

*Tllust Munchener Zeitung, Vol. 1. 1852,
+Verhandlungen der Physikalish, Med., Gesellschaft in Wiirzburg, 1855.
# Recherches sur lés Acephaloeystes, par le Doctour Kuhn. Strassburg, 1832,
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According to him, such groups of Hydatids are frequently met
with in the liver of the ox.

The different loculi in which the
cyst lies communicate with one
another, so that there really is one ad-
ventitious sac, divided into several
different compartments.

In the specimen (Fig. 84) the en-
tire growth was undergoing the so-
: called atheromatous  degeneration.

Fig.84.—Loculated Hydatids, This form of Hydatid has also been
:&:Eﬁiﬁffgﬂicfﬁt“?i ﬁguredf by Leuckart, under the title
the chief fibrous capsule. of Echinococeus racemosus.

Pathological Anatomy.—The chief charae-
teristics of this variety of Hydatid are:—
Ist. Its multilocular structure.
2nd. Its tendency to undergo, at various
spots in its interior, a process of what may be
Fig. 85.— Echino- regarded as ulceration.

COCCUS TACemOsns.
(After LEuﬂ]{u:It.} grd. Its tendency to end fatally.

According to Ott, this form of cyst has been observed in the
Liver, and in certain bones (i.c., the Tibia, the Cranial bones, and
those of the Pelvis) ; but there is no satisfactory evidence that it
really has ever been found connected with the osseous system, and
it seems that the cases of this kind referred to by Ott were merely
instances of Hydatids, partly collapsed, and contained in loculi of
the bones in question.

In the eighteen cases colleeted by Carriére, the seat of the
disease was seventeen times in the liver, three times in the lungs,
and once in the peritoneum.

In respect of the organs most commonly aftacked, the disease
resembles the common form of hydatids, as might have been ex-
pected. So also, with regard to locality in the organ affected, the
larger right lobe of the liver being far more frequently invaded
than the smaller left one.*

Imbedded in the liver we find a solid tumour, varying in size in
the cases recorded from that of a duck’s egg to twice the size of a

® In point of weight, the right lobe is to the left about as six to one,
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man’s head. DBetween these extremes there may be found all inter-
mediate magnitudes.

The tumour is heavy, tough, and of cartilaginous or even bony
hardness, but it is not uniformly so in all parts, and it may exhibit
local, or even general, fluctnation. Usually more or less rounded
m shape, it may be pyramidal or irregular at times. There may
be only one, or many, foci of disease, and, in the latter case, the
separate foci may either be completely isolated, or they may be
connected by communicating bands of degenerated tissue. When
there are several growths presenf, projecting above the general
liver surface, they may bear a deceptive resemblance to scirrhous
nodules.

Upon section the surface shows numerous small cavities of
irregular shape, which are separated from one another by con-
nective tissue bands of varied thickness.*

In the loculi there is
found a moderately trans-
parent  gelatinous pulp.
Here and there a blood-
vessel or a degenerated bile-
duct courses through the
mass, but within the limits
of the tumour proper the

1 t h t
].1:5"&1‘ substance has tfotally Fig. 86.—Section through a mass of Echino-
disappeared, and the glantl coccus Multilocularis, natural size. (After

structure is usually toler- leuckart.)
ably sharply defined at the periphery of the growth. Towards
the circumferential part of the section the alveoli are usually
small, and the connective tissue element predominates, and in the
very outer portions there are sparsely- .o

scattered solitary liver cells and acini. ——=¥ i

The liver cells, however, are degene-
rated, their nuclel are indistinct, their
contents showing fat granules and

S T g
. ? &l
d i Sl
> ko — 3 . -
EL: s Fy s o £y
o ——
= =

biliary coloring matter. N ISRl R e
Fig. 87.—Echinococeus Multi-
In the central older part are found iocularis, magnified 30 dia.
irregular cavities, varying in size from- (After Leuckart.)

# These connective tissue bands are believed by Carridre to be due to the d t £
prolongations of the eapsule of Glissom, o iy e
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that of a pea to that of a man’s fist. These are plainly the
results of an ulcerative process. In some cases, the larger cavities
do not show the same preponderance towards the central parts of
the growth, but large and small excavations are scattered indiffe-
rently over the entire surface of the section.

Oceupying these cavities is a dirty, thickish, pulp, consisting of
gelatinous particles, hyaline membranes and skins, erystals of
hamatoidin, bilirubin, margarin, and cholestearin, as well as
biliary deposit and detritus.

The walls of the cavities are eroded, and perforated by orifices
leading into adjacent loculi. On the surface, there are seen
shreds of the degenerated tissue, projecting into the cavity.

The amount of damage done to the normal tubular structures of
the organ varies. Sometimes the canals are merely narrowed : At
other times the biliary ducts, blood-vessels, and lymphatics of the
part have become more or less completely obliterated and des-
troved. :

The lymphatic vessels have been seen distended, in places,
into knots. Fven the vena cava inferior, outside the liver, may be
compressed, or invaded by the growth.

The Microscopic Structure of Multiloculzr Ulcerating Hydatid.—
The general naked-eye character of alveolar structure is found
also to prevail, on a small scale, in microscopic sections.

The stroma consists of the ordinary connective tissue fibres
mixed with elastic fibres.

There are also abundant rounded, fusiform or irregularly-
shaped cells, often anastomosing freely with one another. Here
and there are seen pigmentary deposits derived from the bile. In
the neighborhood of the cavities fat granules and ecrystals of
heematoidin occur.

Here and there, but especially towards the periphery of the
growth, there may be found hepatic cells in a condition of more or
less advanced degeneration.

Within the loculi of this connective tissue is found a gelatinous
substance consisting of membranes, which are sometimes folded
upon themselves several times, or which may form a single mem-
branous layer, lining the interior of a loculus. These membranes
present the usual stratified structure of hydatid cysts. They are
hyaline, transparent, and, usually, nearly or quite colorless.
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As regards the causes that lead to this peculiar form of Echino-
coccus very little is known. Virchow was of opinion that it was
due to the development of the parasite in the lymphatic canals of
the part. Schréder van der Kolk, Friedreich, and Morin thought
the primary seat to be in the biliary-canals, and Leuckart is in-
clined to localise it in the blood-vessels.

We are now in a position to summarise as follows, viz : —

That there is bnt one species of Echinococeus, which, however,
may be found in four varieties.

Ist. Asan Acephalocyst. Here we have the Eectocyst or Cuticula
lined with an Endocyst, which, however, has either not yet reached
the stage of maturity to form brood-capsules or secondary cysts ;
or, having reached the age, it has not acquired, or has lost, this
power.

2nd. The variety known as E. Scolicipariens or E. Simplex. Here
there are brood-capsules formed, which in turn give rise to scolices.
Inasmuch as the two next-mentioned forms also give rise to scolices,
the title Echin. Scolicipariens is a less distinctive one than Echin.
Granulosus.

3rd. Echin. Altricipariens or Veterinorum, where daughter cysts
are developed. Of this, there are two sub-varieties, the Exogenous
and the Endogenous ; but between E. Altricipariens and E. Solici-
pariens, no specific distinction exists. Both may be found in the
same host together.

4th. The Multilocular variety.

The Spontaneous Death and Decay of Hydatid Cysts.—
Echinococeus, like every other animal, is born, grows, and ulti-
mately, as regards the individual form, dies. If the host of a
living scolex-containing Hydatid becomes the prey of a dog or
wolf, the cystic worm itself ceases to exist, but the living seolices
form the starting-points of a new generation.

But the Hydatid cyst may, whilst still within the body of its
living host, burst, and the place and mode of this spontaneous
rupture will have the most important consequences, both for the
host and the parasite itself.

Thus, if the rupture occur into any of the passages communicat-
ing with the exterior, e.g., the intestinal or bronchial tfract, then
the Hydatid will be discharged into the outer world, perhaps with
a vast number of still living scolices uttached to it, These may
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then be swallowed by dogs, as is probably often the case in Ice-
land, and thus a new brood of Twniz be produced.

But, on the other hand, if the Hydatid ruptures into an enclosed
space, such as the pleural or peritoneal cavity, the destruction of
the parasite, and the death of the host, will usually result.

But there is yet (apart from surgical interference) another mode
of death to which the hydatid is liable, for it may die whilst still
enclosed in the living body of its host.

In this case its death occurs in its berth, and its cradle forms its
shroud. It is, of course, impossible to estimate in what proportion
of cases Hydatids reach this end ; but it is, although not very rare
in man, certainly far less common than the occurrence of rupture.
It is chiefly in small cysts that this is most likely to take place,
and there is reason to think that it oceurs more frequently in oxen
and sheep than in man.

(Cases are, however, not mrely encountered in the post-mortem
room, where, either in the liver or some other organ, there are seen
one or more Hydatid cysts, which, instead of containing the usual
watery or thick fluid, have, instead, solid contents much resembling
ordinary putty in appearance. Under the microscope, this putty-
like substance is found to consist of fat and granular débris, carbo-
nate and phosphate of lime, cholestearine, hooklets, and débris
of Hydatid membranes and scolices.

Cysts containing such matters have been frequently observed and
deseribed as Atheromatous cysts of the Liver ; and instances of “sup-
“ purated Hydatids,” * Hydatids converted into abscesses,” or into
“ tubercles,” are by no means rare in the records of medicine,

It is probable that, in nearly all these cases, what really had taken
place was a more or less advanced degree of this so-called athero-
matous degeneration, the earlier stages being represented by thick
fluid contents, bearing to the naked eye a most deceptive resem-
blance to pus, but under the microscope consisting of innumerable
granules, insoluble in ether, and mixed with granular masses of
somewhat indefinite outline. A further degree of this change re-
sults in the production of a matter resembling crude tubercle so
closely that Jenner thought that he had found the origin of
tubercle in Hydatids.

The most advanced degrees are represented in those cases where
the contents of the sacs have acquired the consistence of putty or
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thick plaster, and, finally, when there remains nothing but an en-
capsuled cretaceous nodule.

That the causes of these degenerative changes must be looked
for in the local conditions of the parasite itself, and not in the
state of health of the host, is amply shown by an observation re-
corded by Cruveilhier, where a hydatid of the spleen contained a
matter resembling plaster, whilst a cyst of the liver had contents
like pus, and Bremser observed in the ox healthy hydatid cysts
side by side with others undergoing all degrees of degeneration.

I¢ is clear, therefore, that it is to local and not to constitutional
causes that these degenerations are referable.

As has been already stated, atheromatous changes are found chiefly

in cysts of small or moderate size, and Dr. Kelly* remarks that—

“ As a rule these eysts are not diagnosed during life, as they do
“not in general exceed the size of an orange, are often on the under
“ surface of the liver, and seldom produce any symptoms by which they
““ may be rceognised.”

However, instances are not wanting of very large eysts found in a
condition of more or less advanced atheromatous degeneration.

The general characters of these degenerated Hydatids were well
deseribed by Kuhn, in 1832.1

If a section be made of a solid atheromatous nodule, it will be
seen to show, externally, the original capsule often much thickened
and degenerated ; inside this there is cheesy or ¢ tubercular” matter,
often yellowish in color, which encloses
the folded remains (¢} of the true parasite,
which are often studded with calcareous
concretions (e).

The collapsed hydatid, when removed
from its adventitious capsule and floated
out in water, is often found to be very
much larger than its fibrous sae, and
hence the folded-up appearance presented Fig. 88—

¢ Atheromatous "’
by the parasite whilst contained in its Hydatid cyst from the spleen of

an ox. &, SBection of the capsule;
Drlglﬂal Sltuﬂtlﬂﬂ b, ¢ Tllhﬂl'ﬂlﬂﬂ'[‘” matter e, RE-

mains of folded cyst: d, Bud-
Sometimes a degenerated cyst is found prtn o O G reous

completely filled with collapsed daughter conctetions. (After Kuhn.)

* {n the spontaneous cure of Hydatid eysts : by Charles Kelly, M.T). * The British and Foreign
“ Medico-Chirargical Review."' Vol. lxxxviii. Octr., 1868., p, 494 et g,

t Recherches sur les Acéphaloeystes et sur la my miére dont ces productions parasites peuvent
donner lien a des Tubercles,
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cysts, which may be then as closely packed as the dried raisins of
commerce.*

Cases of this kind have been recorded by Budd,t Murchison,?
Bright,|| and others.

In all these eases of spontaneous cure of hydatids, the fibrous
sac has always been found thickened and degenerated to a greater
or lesser degree. It may be dense and fibrous, or studded in
places with patches of cartilaginous toughness, or invaded by cal-
careous degeneration.

In some instances, the entire wall has been found completely
“ossified,”” as in the case of a cyst the size of an orange, recorded
by Bright § ; usually, however, ealeification cceurs only in patches.

The fibrous sac, being derived from the connective tissue of the
organ which harbors the hydatid, may share in the diseases of
the organ, e.g., carcinoma or lardaceous degeneration. Instances
of liver eysts affected by both the last-named diseases have been
recorded by the author.§ Dr. Whittell, of Adelaide,** first drew
attention to the fact that minute bodies resembling Psorospermia
were to be found in the contents of hydatid cysts undergoing
spontaneous degeneration. He concludes from his observations :—

Ist. That Psorospermie are frequently to be met with in
hydatid cysts, their existence there affording an example of a
parasite within a parasite.

2nd. That these bodies are not found in the early life of the
hydatid.

drd. That when they are found, they afford evidence that degene-
rative changes have already commenced in the cyst.

Dr. Whittell describes these objects as—

“ Flattened bodies, the greater number of which are ovoid in
L sh_ape. The largest I have measured was 15 inch long, fmd i Inch
“ wide. Some of the smaller specimens measured %% inch long and
“ rv'so inch wide. Some are considerably elongated, while others look

® Budd. Diseases of the Liver. + Budd. Diseases of the Liver.
t Transactions of the Pathologieal Society. Vol, xviii., p. 125,
[ Guy's Hospital Reports. Vol. i, Secries L., p. 430.
t Guy's Hospital Reports. Vol. ii., Series 1., p. 462.

T Hydatid of liver, followed by carcinoma. Case 2., Hydatids of liver, simulating cyst of splecn.
Lardaceons degeneration of liver, spleen, stomach, kidneys, and intestines. Case 3.  The Medical
¥imes and Gazetlte, November 6th, 1880,

*& & (O the aszociation of bodies resembling Psorospermia, with degeneration of hydatid eysts,” by
II. T. Whittell, M.D., ¥.E.M.8. Journal of the Queckett Microscopical Qlub. No., 43, vol. vi., p. 47.

Q
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““ like mere specks under a } objective, but when carefully examined
** under a 3'; inch 1mmersion lens, they show the same appearance as the
“ larger specimens. Dilute acetic acid does not appear to affect them,
““nor do they polarise light. I have been unable, with the highest
“ powers in my possession, to make out any internal structure.”

The writer has met with bodies resembling those described by
Dr. Whittell in some cases of atheromatous cysts.

It is interesting to note that cholestearine plates may be some-
times found in hydatid cysts, whilst the contained fluid shows no
other sign of degeneration than a faint opalescence ; even in such
cases, however, the scolices present show plain indications of de-
generation.

In the cases collected by Kelly the locality of the degenerated
cysts was as follows :—

Situation. No. of Cases.
T ) R et 32
LB T o . gl S i
BBEN 5 o s Ry e e 1
Between Bladder and Rectum .. .... a
i Stomach and Colon. . ...... 1
In Vertebral Canal.s.o.vvvvereenns 1
) o SRR S e 40

Considerable difference of opinion prevails as to the causes that
lead up to the death of the parasite, but the conceivable causes may
be classified into two groups—

1st. Those acting directly upon the parasite.

2nd. Those acting upon the parasite by the intervention of the
Fibrous capsule.

Of the first group of possible causes, one of the most important
is probably the excessive multiplication of daughter eysts. Sir
Thomas Watson holds this as a probable cause of its death. He
writes :—

“ Sometimes the whole colony perishes while yet hid in its dwelling-
“ cave, all the enclosed Hydatids losing their vitality and shrinking up
“ as their fluids are absorbed. It may be that they increase in number
“and in size till the crowding and pressure prove fatal to them. Their

“ former domicile now becomes their tomb, and effectually precludes any

* contamination of the fluids of the body, or irritation of surrounding
“ textures, by their remains,”*

That this is a potent cause in some instances can hardly be doubted.
A second probable cause is that the Echinococcus cyst, like all

# Lecteres on the Principles and Practiee of Physie, vol. ii., p. 561.
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other living organisms, has a certain term of existence, after having
reached which its vitality is exhausted and it dies.

However, in some instances, at least, it is evident that under
favorable eircumstances its natural term of life is a very long one.

It seems certain that by far the most common cause of death of
the Hydatid must be sought for in the condition of the fibrous
capsule, and the steps of the vrocess may be regardad as tolerably
well explained by the observations of Cruveilhier,* Kuhn, Kelly,;
Leuckart, and others.

As soon as the hexacanth embryo has ceased its active wander-
ing and has settled itself for life in the liver, for example, a process
of encapsuling occurs, at the expense of the organ invaded. In the
case of the liver, the little parasite always, according to Leuckart,
starts its sedentary life in an interlobular space. Here a prolifera-
tion of the connective tissue occurs, which results, in the first
place, in the production of a cellular envelope. With advancing
time this acquires increased consistency and thickness, until, at last,
we have a more or less thick and firm fibrous capsule, the inner
surface of which is smooth and lined with a kind of epithelial layer.
The fibrous capsule thus formed is usually well supplied with
blood-vessels, which can often be seen to commence in the healthy
tissue of the organ adjacent to the parasite, and to ramify out into
the fibrous sac.

It is only through the vascalar supply of this adventitious sac
that the imprisoned Hydatid can receive, from the blood of its host,
the pabulum necessary for its life, and without a sufficient supply
of nutriment the hydatid, like any other living animal, must die.

The fibrous sae, like all similar growths, tends with advancing
age to contract and become more dense, and in doing so it will
diminish the calibre of its vessels, and this, by interfering with the
circulation in its substance, leads up to caleareous degeneration.

In some cases, it is alleged that true ossification oceurs in portions
of the capsule.

That these degenerative changes are due to local impairment of
the vascular supply is shown by the circumstance that, almost
invariably, extreme induration and calcification oceur only in
patches of the capsule, other parts remaining unaltered.

® Anatomie Pathol Generale, Tome iii.  + Recherches sur les Acéphaloeystes. £ On the spentaneous
cure of Hydatid cysts. * British and Foreign Medico-Chirurgical Review,” Oct., 1569.
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As the capsule becomes tougher and less vascular, the formerly
smooth, glistening internal surface undergoes very striking altera-
tions. According to Kuhn,* there is first seen on the inner surface
of the capsule, i.e., between it and the outer surface of the Hydatid,
a thin layer of yellowish, soft, and semi-transparent matter. This
afterwards becomes thicker and more opaque, and coneretes in such
a way as to form small lines or undulating striations. Sometimes
these lines are joined by connecting undulating ones; at other
times they radiate sinuously from a central nucleus.

Gradually this deposit increases in thickness, and pushes be-
fore it the wall of the hydatid, which thus becomes cut off
from its source of nourishment and dies. In the course of this
process the hydatid wall becomes variously folded upon itself.
Ultimately, all that may be left of the former parasite is a
dense sac, enclosing a matter resembling, to the naked eye, crude
tuberele, and enclosing shreds of striated membrane and hooklets,
This matter is undoubtedly a product of the fibrous capsule, and
not of the hydatid, and Kuhn especially insists “that one has
¢« pnever found tubercular matter in the cavity of an acephalocyst.”
This matter is found constantly between the cystt and the para-
site. But this assertion is by no means borne out in the case of
the degenerated hydatids of man, for it is common to meet with
the contents of the hydatid itself, in a condition resembling thin
plaster of Paris, or even as solid as glaziers’ putty.

The yellowish atheromatous matter is rich in lime salts, which in
advanced cases may accumulate so as to form solid concretions of
conspicuous size; these are usually irregular in shape, but they
may at times exhibit a distinetly erystalline structure.

They may be found from the size of a millet-seed to that of a
hempseed, or even a pea, but the larger concretions show no
crystalline structure. According to Kuhn, these concretions are
ordinarily scattered through the whole of the tubercular mass; but
when a tubercle is only in course of formation, they are found chiefly
at the spots where the tubercular matter is mostly collected. Some-
times these caleareous coneretions are white, soft, and easily reduced
to powder; they are then formed solely of carbonate of lime.

* Op. eit., p. 10 and seq.
4 Kuhn, like Davaine and many others, eonfines the expression * kyste’ to what, in this work, i

described as the fibrous or adventitions sac or capsule.  (Sec page 55.)



CATUSES OF SPONTANEOUS DEATH OF HYDATIDS. 115

Others are yellowish, tough, osseous, and contain a considerable
proportion of phosphate of lime. Both varieties of concretions are
frequently met with in one and the same tubercle.

" In the case of a multiple brood of daughter cysts, produced
exogenously from a parent cyst (a condition common in the liver
of the ox), each daughter cyst is usually found imbedded in a
separate accumulation of tubercular matter, the whole being en-
closed either in a separate sac or in a loculus of a large common
capsule, as in Fig. 84, page 107.

Kuhn eonsidered that the death of the parasite was the result
of the impairment of nufrition, induced by the accumulation of
this tubercular matter befween the fibrous sac and the parasite.
Kelly holds a view somewhat different from this, and which may
best be explained in his own words.*

** In the early development of the hydatid the outer wall is in some
“ cases thicker and more unyielding than in others; as the endoeystf
“ grows it fails to dilate the outer coat to any great extent, and the
“ consequence of this relative disproportion of growth is that the endo-
“ eyst becomes doubled and involuted on itself, and the sac is not filled
“with fluid, but with folds of lining membrane and secondary cysts;
“ yital changes for a while go on, and the hydatid grows; but a time
“ soon’ comes when these changes cease, as the pabulum secreted is in-
* suffieient to support the life of the closely-packed contents. Chemieal
*and physical changes then take place, the hydatid dies, the lining
“ membrane suffers fatty degeneration, the Echinococel become disin-
“ tegrated, and cholestearine and lime salts are deposited. These cysts,
 then, do not contain fluid which is afterwards absorbed, but their death
** is caused by relative disproportion of growth between the sac and the
*“ endocyst at the very commencement of their development, and the
** crowding together of membrane and secondary eysts without sufficient
¢ fluid being secreted to support their existence.

“* This,in a great measure, must depend upon accidental circumstances—
** as the position of the cyst, where it may be unable to expand readily ;
* the slowness of growth of the endoeyst, by which the outer sac has time
‘ to become thicker and more resistant ; or the presence of atheromatous
“ changes in the fibrous sae, in which case the nourishment of the con-
** tents must be more or less interfered with.

“ If, on the other hand, the fibrous sac be thin and yielding, it wili
“ give way before the development of the endocyst, which, instead of
* being folded upon itself, will merely line it, and, as it grows, the
** pabulum, which, as before mentioned, is constantly moistening the
** outer side of the hydatid membrane, will pass in, and fluid be secreted
*“ to fill up the space formed by the expansion of the eyst. These are

* Loco citat, p. 496,
+ Kelly employs the word endoeyst to describe the entire parasite itself.
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“ the cases which attain sometimes a large size, and may require opera-
“ tive interference ; they may be diagnosed during life.”

In favor of his views Kelly advances the facts that none of these
cases exhibit signs of cicatricial contraction of the fibrous sae, e.g.,
puckering and shrinking, even in instances where the hydatid
itself, when floated out in water, is found to have a superficies three
or four times as great as the enveloping capsule. :

Again, he remarks that ““ no cases of spontaneous cure have been
“ found in the lung or brain, or anywhere where enough resistance
“ cannot be offered.”

This, however, is not quite correct, for Kukn* describes and
figures several instances of * atheromatous,” or “ tubercular” cysts
from the lungs of oxen, and, even in man, such cases have been
observed ; thus Dr. Allen, of Melbourne,+ has recorded two cases .
of the kind, and others are not wanting in the records of medicine.

Again, in the case of lung hydatids, rupture into a bronchial
tube is so common a termination that from this eircumstance alone
no particular inference of the kind drawn by Kelly can hold good.

Besides, the comparative rarity and the great danger of echino-
coccus in the brain would render it unlikely that degenerated
hydatids should be recorded as oceurring in this locality.

Kelly sums up the conditions favorable to the spontaneous cure
of Hydatids thus :—

1st. A thick, unyielding outer fibrous sac.

2nd. Relative disproportion of growth between the “endocyst ”
[i.c., the parasite] and the sac in which it lies.

drd. Calcarcous or atheromatous changes in the fibrous tissue
which forms the sac.

4th. Situation in a confined part, so as to prevent rapid growth.

It does not seem likely that the mere situation of the hydatid
has much influence in causing spontaneons death, otherwise hyda-
tids occupying the interior of bones could hardly escape this fate.
The author has had under his care a case of hydatids oceupying a
cavity excavated in the substance of the right iliac bone, where no
trace of degeneration had occurred in the cysts evacuated by ope-
ration. Moreover, Kelly himself records, in his table of cases, three
instances of omental cysts, as well as one where the cyst lay between

*Dp. eit., Figs. 5, G, and 9.

+ Notes of eases of Hydatid disease. from the pathological records of the Melbourne Hospital (eases
11 and 18), from the dAwsfralion Medical Jowrnal, 1581, pages 195 and 200, by Prof, H. B, Allen.
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the stomach and the colon, all of which had undergone sponta-
neous cure.

Now, it is scarcely possible to conceive any locality in which a
Hydatid could meet with less resistance than in the last-named
places.

It is probable, then, that the spontaneous death of the Echino-
coccus cyst may arise either because the animal had reached its
natural term of existence, or in consequence of an excessive pro-
duction of daughter cysts, or as a result of the degeneration of the
Fibrous capsule, whereby its supply of nourishment has been re-
duced to the starvation-point.

Of these probable causes, undoubtedly the most generally im-
portant is the condition of the Fibrous capsule.

Upon the Distribution of Hydatids in the Human
Body.—Echinococcus enjoys a wider distribution of seat in the
interior of its host than does any other parasite.

No blood-containing organ or tissue is sacred from its invasion.
The liver, the lung, the brain, the heart, nay, even the very mar-
row of the hones, are liable to harbor this pest.

But the wvarious parts of the body are by no means equally
frequently infested, as will be seen by reference to the subjoined
table, copied from Neisser.*

Table showing the Number of Cases in which the various Organs and Tissues weve tnvaded
by Lehinococeus, principally or entively Euwropean cases,

Organ or Tissue. Davaine. Bicker. Neisser. Finsen,
LAYEE sunnssvsasnosissnroeinanes 166 l 27 451 69 °/,176
Lk [ S A e S R e 40 a 67 i i
T B R e e e -— | 4 28 -
Tl o A Jam M . : — - 17 —
Organs of circulation ............ ] 12 1 29 -
rRmal namby e 22 — 68 -
Homalioanal . ocet b e iiae s 3 — 13 .
LT o T 31 ' 2 80 3
L AL S R 2% | 1 36 54
Female organs of genma.tmn and } 13 Al 44 —
RVHANTREI RS oL o o = s -
Male organs of generation ........ 3 — 6 SE
R L v e e i 17 - 28 —
Face, orbit, S R G 16 — 21 2
1 | 7 — 10 —
Trunk and limbs ...... 20 — — -
Omentum ....... - - 2 —_

—

* Die Echinococcen-Rrankheit, von Dr, Albert Neisser. Derling 1877, p. 25-26.
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the tables of Davaine and Bicker), we find that, out of a total of
900* cases, 451 occurred in the liver, and sixty-seven in the lungs;
but if we similarly examine the tables of the Australasian hospital
cases, we find that, out of S00 instances in which the situations of
the hydatids were recorded, in the class of single cysts, the liver
was the seat in 532 instances, and the lungs in 134 cases. From
this it appears that Echinocoecus occurs with especial frequency in
the liver, but that in Australasia a disproportionately large number
of lung hydatids had been observed; this will be rendered more
clear perhaps if the percentage proportion be noticed, as in the
table adjacent.

S—— ———, e ——— e

Proportion per cent, of Tolal Cazes,
Ratio of Lung to Liver

i
Orean, ] Cnsea,
e Neisser's Table, 'i Author's Tables, ! (In round numbers.)
[ Enrape. ) | {Aunstralasia. ) |
! o [
ERVEE . a st s 4011 i 6576 | In Europe, 1 to 63

I e e 744 16-56 | In Australasia, 1 to 4

|

It has been noticed by Dr. Dougan Iim:] T of ’#Ielbnurne, that
there is a * remarkable frequency nf lang hydatids here (i.e., in
“ Vietoria) relative to those in the liver or elsewhere,” and the
figures just cited bear out the general correctness of Dr. Bird's
opinion. The explanation offered by Bird is that—

“ The dust of our streets (in Melbourne) is the result of mud from the
“ frequent use of the Yan Yean hydrant, dried by the hot wind, and
“ powdered by the constant traffic of the day. It is notorious that this
* fine dust does, during respiration, enter the air passages, more par-
“ ticularly of women, who are less protected about the mouth and nose,
“ by hair, than men. Nothing is more likely than that the dried-up
ovum, revivified by the moisture and steady warmth of the body. should
now commence its new carcer. Any one who has witnessed the draft-
“ ing of sheep or ecattle on a hot day will readily understand how well
** this dust theory applies also for the Dxphnutmn of the origination of
* pulmonary ]n-dnmd in those engaged in pastoral pursuits, the readily-
“ dried and pulvunsed droppings of the sheepdogs furnishing the
“ materies morhi ready made on the spot.”

# Weizzer makez hiz total amount to 983, but the correct sum total of his firures amounts only to
900, Op, cit.,, page 26. He gives no explanation of his anomalous total.

+ % On Hydatids of the Lung,” 5, Dougan Bird, M.D. Aelbonrne, 1877, Sceond edition, pp. 2
and 3.
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It is evident, however, that the hypothesis propounded by
Bird is not in harmony with the views of most authorities on
the subject, for it is commonly believed that the eggs must ob-
tain entry into the stomach, in order that their shells shall be
digested, and the enclosed embryo released. Whether this be so
or not must, for the present, be regarded as uncertain, for
although the statistics of Australian cases apparently lend sup-
port to Dr. Bird’s views, yet it must be borne in mind, that in
countries where Hydatids are comparatively rare, a greater num-
ber of lung than of liver cases may escape recognition, and this
may be the cause of the smaller ratio of lung to liver cases re-
corded in Europe.

As to the causes which influence the seat of Hydatids in the
body, it may naturally be supposed that the liver becomes the most
frequent seat of these cysts, because the embryos, after finding
their way into the portal vein, here meet with the first obstruction
to their passage through the capillary system ; but many do find
passage through if, and travelling through the inferior vena
cava, enter successively the right auricle and ventricle of the
heart, and thence by the pulmonary artery reach the pulmo-
nary capillaries, where, again, a considerable number abide ; others
" run the gauntlet of this second obstruction, and pass by the
pulmonary veins into the left side of the heart, and sub-
sequently become conveyed by the current of the systemic cir-
culation to the most remote and varied parts of the body of their
host.

It is probable, however, that this simple and almost mechanical
explanation does not convey the whole truth, for it is notorious
that every cystic Tapeworm has certain chosen seats; thus Cysti-
cercus affects the cellular tissue and the eye, Ceenurus the brain in
sheep, &ec., and so, probably, has Echinococeus its more and less
congenial habitats.

The following table, in which the records of Hydatids from
European, Australasian, American, and Indian sources have been
taken together, will show the relative frequency of the infection
of the different organs of the body, in a total number of one
thousand eight hundred and ninety-seven cases.
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Table of 1,897 Cuases, dv.—continued.

i —

Locality of Cyst. Numperal, |l fooreentane)
VI.—Male Organs of Generalion® .., .. 6 316
Teatis LR B B BN B BN R BE B BB BN B EE L IR BN DL BN RE R T B N BECIN B R RN R U B I R B R 1 'ﬂﬁﬂ
Tﬂf&l R ERF RFRE B AR AT B EAE T +363
VIL—Femiale Mamma .o.oovviieinnnss 20 1:054
Tﬂm 8 b @ moFd B oRE BRd BRE BB T B 2ﬂ 11054
: VIII.—Miscellaneous.
Fﬂ'ﬂlltﬂd ------- oo oraom B B8 E®E @ mE A Ew W EEoEmEEEE &A@ @ E R R 2 '1{]*
Espectorated ........  cociecciiiaineanerns 2 ‘104
Discharged from the intestines .......... Rl ] . -263
In the common bile-duet ...... .. ... .. 0.c...-.0 1 | 052
Eofalti I, e aaay o 10 | <523
5 Sheamnariy. 7 o
Percentage of Total Cases.
Hydatids connected with the abdominal eavity ............ I 71-851
o e L O S e s e e : 14-810
= i €6 58 miprvons ayatEm L Sl L d i ce | 5-165
i o ¢ ¢ sub-cutaneous tissue.......... l 3-901
£k £k ¢ ¢ organs of locomotion.......... | 2:219
e o Pt Tenale breant. . ... i . eneds | 1054
o E. #¢ ¢ male generative organs.,...... -368
MEIaCBHATBONE  L.vi icie s innn ons *523

s e R 10 e N ey | 99-991

The Influence of Age upon the Probability of Hydatid
Infection.—No age is necessarily exempt from Hydatid disease,
for whenever the ripe eggs of Echinococel are swallowed, infection
will follow. But the chances of infection of young children and
infants are comparatively small.

A suckling babe is very unlikely to receive infection in any
way, and yet Cruveilhier mentions the case of a child, aged twelve
days, that appeared to have a Hydatid cyst, but, in this instance,
there were strong reasons for doubting whether the observation
was correct. The present writer has however recorded the case
of a child, aged two years and one month, where a hydatid of the

* Principally in the Scrotum.
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liver was operated on by him.* Bodsont found Hydatids in the liver
of a girl four years old, and Archambault } in a child seven years
old, who had suftered from the disease for fifteen months.

Old age gives no exemption, for Monod§ met with the disease
in a man aged seventy-seven; and Charcot¥] saw a Hydatid in a
phalanx of the index finger of a man eighty-one years old.

From the natural history of the disease it is evident that, other
things being equal, the longer a person lives the greater his chances
of becoming infected with Echinococcus, and consequently, we find
that more than 80 per cent. of the deaths from this cause, in the
Australasian colonies, occur between the ages of twenty and fifty,
and that the percentage proportion of deaths rises with each
decade of life, up to fifty, after which there is a rapid decrease in
the number of persons living to take the infection.

This is evident, upon inspection of the following table and
diagram, which show the percentage proportion of deaths from
Hydatids occurring in each decade of age, and also the propor-
tions per cent. of persons living in each decade of age, to the total
of all ages. The latter figures are the mean deduced from the
census of April 3rd, 1881, taken in Victoria, South Australia, New
Zealand, and Tasmania; the census returns of Queensland and
New South Wales not being procurable by the author.

FProportion per cent. of

; | Proportion per eent. Persons Alive in each

Age in Decades. of total Dlmths Decade of Age, to t_rm

from Hydatids. T?‘Ef]mh}{‘fg%‘;;‘j‘! all
TUnder 10years old .....ucuueunnnnsnnnnnnns I 7-571 27-390
From 10 £0 20 years old..............c..... ' 10-725 22-277
20 * 30 T I T DT T o i 153-612 17-227
#3040 Sl no o adl He 20977 11:465
“ 40 50 T i b A e e g o e | 21'924 9-8590
50 ¢ 60 e b Lol T 13-564 6-552
Oxex GG years Dy b ok M hiaoe e e '[ 6782 5110

In the diagram on the opposite page, the proportion of
persons alive is indicated by the blue lines; the proportion of
deaths from Hydatids by the red lines.

* Upon the oceurrence of Twnia Echinoeoecus in the dog and its relation to the prevalence of
Hydatid disease in Australia. By Johnh Davies Thomas, M.D. (Lomd.), F.R.C.5. (Eng.) The
Awstralian Medical Jowrnal, October 16th, 1882, p, 438,

+ § & 9 Cited by Davaine. Traité dez Entozoaires, Paris, 1887, p. 387.

** Mean deduced from the 1881 census returns of Vietoria, SBouth Australia, New Zealand, and
Tasmanis,
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PART IV.—THE GEOGRAPHICAL DISTRIBUTION
OF ECHINOCOCCUS DISEASE.

In all probability, Echinococcus has as wide a distribution in
space as it has had in time, and it will probably be found to exist,
with greater or less frequency, in all places where man and his
faithful friend and companion, the dog, are found together.

Up to the present time, reliable statistics showing the preva-
lence of hydatid disease in most of the civilised countries of the
world are conspicuous by their absence.

Enough, however, is known to prove that this parasite flourishes
under almost all climatic conditions. From Great Britain fo
America, from Denmark to Bengal, from Iceland in the North to
New Zealand in the South, may this ubiquitous parasite be found ;
but its occurrence is by no means equally frequent in all places.

Climate per se seems to exert no direct influence upon the
spread of echinococcus infection, for it is curious to note that
chilly Iceland and sunny Australia prove equally congenial
climates to this unwelcome immigrant,

It is much to be regretted that more full inquiry into the
extent and geographical distribution of this important parasitic
disease in the various countries of Europe has not been made.

The data ‘at the disposal of the writer are, unfortunately, very
scanty as concerns European countries; they are, however, much
more satisfactory as regards the various colonies of Australasia.

GREAT BRITAIN.

Dr. Cobbold * refers to the defective evidence supplied by the
returns of the Registrar-General in respect to Echinococcus
disease, and he points out that the blame should be attached, not
to the department under the control of that officer, but to those

'éfau'nsiteﬁz a Treatise on the Entozoa of Man and Animals. Tondon, J. & A. Churchill, 1879,
p- 256,

5
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who supply the certificates of the cause of deaths. A glance at
the subjoined table, copied from Cobbold, will show how well
justified his criticisms are :—

Deaths from Worms in England and Wales.

1868. | 1869. | 1870. | 1871. | 1872, | 1873. | 1874. | 18%5. | 1876. | 1877.
= Lol
1 e e L 172 | 148 | 151 | 160 | 154 | 185 | 188 225
Including —
O e e e 1 TR [ TS 9 9| 14 b| 186 71 13
Seabies ........00.0 6 2 7 1 4| 2| — 5 2 3
Tapeworm. . .. .. .. o 8 3 6 3 5| 3 5 5 2 6
Hydatids 20| 20| 85| 37| 41| 84| 29| 43| .31 | Bl

It certainly is difficult to conceive upon what biological prineiple
deaths from Porrigo and Scabies are referred to “ Worms,” and
Cobbold remarks :—

“ Now, death from Tenia is certainly a very rare occurrence, although
“ grave nervous symptoms are not unfrequently due to its presence in
“man. Thus I am inclined to regard the forty-six reported instances of
“ death from this cause as a redundant estimate. On the other hand, I
“ am surprised to see no specified instances of death from Lumbricoid
“ Ascarides, from Oxyurides, or even from Cysticerci, which now and
¢ then take up their residence in the human brain.

“ As regards Hydatids, I believe the returns to be excessively deficient.
“ In plucn of an average of thirty-four deaths annually from this cause
“ in the United Kingdom, I am of opinion that at least 400 deaths are
“ due to Hydatids. This opinion, and the data on which it was founded,
“ were communicated by me twelve years ago to the Linnean Society,
“ and I have since become acquainted with facts which lead me to con-
¢ clude that my original estimate was very much below the mark. The
‘ post-mortem ren*ish ar of one of our large hospitals has told me that of
“ late years as many as fer deaths might be reckoned as annually due to
« Hydatids in their institution alone. At a smaller hospital I ascer-
¢ tained that the average was about four. Obviously. if these estimates
‘ are correct, the Registrar-General’s returns for the United Kingdom do
“ not record a tithe of the annual mortality due to hydatids.”

The opinion thus expressed by so distinguished an authority as
Dr. Cobbold must necessarily carry great weight ; still, it appears
to the present writer that it would be interesting to note the num-
ber of deaths attributed to Hydatid disease in England and Wales
during the decade 1871-1880, as deduced from the published
returns of the Registrar-General for those years.
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Table showing the Number of Deaths returned as due to Hydatid Disease in England and
; Wales during the decade 1871-1850.

e

Year. Dreaths from Hydatids. Deaths from all Caunses,
Males., F Females. Total. Males. ' Females. Tuotal.

15871 - — a7 265,263 249,316 14,879
1572 — — 4] 255,136 237,130 492 365
1573 s — a4 254,985 237,835 492 520
1874 -— —_ 249 272,178 254,454 526,632
1875 _ - 43 282,202 264,251 046,453
1876 13 15 31 265,076 245,239 510,315
1877 — — al 260,567 239,929 500,496
1578 28 I al a0 278,772 261,100 039,872
1879 22 I 28 al 271,496 254,759 526,255
1550 21 | 38 60 273,442 255,182 028,624

| 436 2,679,416 2,498,805 5,178,311

This shows that one death out of 11,876 was due to Hydatid
disease during the ten years over which the table extends.

There is a second source from which it appeared to the author
that information bearing upon this point might be gleaned, viz.,
the annual statistical records of the various London and provincial
hospitals of Great Britain.

Accordingly, about five years ago, circulars, accompanied by
snitable printed forms, seeking information upon the subject in
question, were forwarded by him to nearly all the chief London
and to many of the leading provincial hospitals.

Unfortunately, replies were received in only two instances, viz.,
from the London Hospital and from the Bristol Royal Infirmary.

The return from the former institution extends over the five
years, 1876 to 1881, and it shows that, during this time, twenty-
four cases of Hydatid disease were treated, amongst a total of
18,297 medical in-patients. i

The return of the Bristol Royal Infirmary includes only the
year 1880. One case of Hydatid (in the left pectoral muscle) was
treated.

However, through their published annual reports, access has
been obtained to the statistics of the following London Hospitals :—
St. Bartholomew’s, for twenty-one years; St. Thomas’s for eleven
years; and St. George’s for thirteen years. Their statistics are
given in the following tables :—
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Swmmary of Retwrns of Three London Hospitals.

Total Number of ;

Number of sy : Number of Ratio of Percentage

Name of the | years included | ™ Pifeqieal and | Cases of [Hydatid toother| Ratio of
Hospital. | in the Tables. “Surgical), |Hydatids.| ~ Cases. | Hydatids.
&t. Thomas’s.... 11 years 34,559 44 |1lto 78543 127
St. Bartholomew’s| 21 ¢ 115,402 108 |1to106853 |  -0935
St. George's .... 13 ** 45,599 22 |11t0o2072-68 [' 0482

Three  London
hospitals .... | 45 years 195,560 174 |1to1123-90 | -089
|

. It will be observed that the proportion of cases of Hydatid
disease in these hospital returns varies widely, there being, for
example, nearly three times as large a proportion in St. Thomas’s as
in St. George’s Hospital. This is probably to be explained by the
supposition that more ample statistical details are given in the
reports of the former hospital, for it seems to be very unlikely that
the actual ratio of such cases should vary much in hospitals situated
in the same city.

It is to be hoped that a more extensive investigation of this
matter will be undertaken by some observer resident in Great
Britain ; meanwhile we shall probably not err much in estimating
that in the hospitals of London, about one In-patient out of a
thousand has, or has had, Hydatid disease in some organ, although
it is by no means always the direct cause of the patient’s death.

Murchison® states that * Out of 2,100 posf-morfem examinations re-
“ gorded at the Middlesex Hospital between April 19th, 1853, and August
“ 25th, 1863, Hydatids were found in only thirteen, or once in 161,
“and in only seven of the thirteen cases, or once in 300 cases, were they
“the cause of death.”

He also adds that hydatids are much rarer in Scotland than in
England.

Dr. Secott Orr has searched the records of the Glasgow Royal
Infirmary from the earliest periods, but has only found three cases,
one in the mamma, and two in the liver (* Glasgow Med. Journal,”
January, 1876). Dr. Gairdner also states that among many
thousand dissections which he had either performed, or seen per-
formed, during his connection with the Edinburgh Royal Infirmary,
in only one instance had a Hydatid been found in any part of the

e ——

# Clinical Lectures on Diseases of the Liver ; second edition, London, 1877, p. 55.
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body, and that was in the upper part of the right lung. The
patient came apparently from Newecastle. (‘ Clinical Medicine,”
p. 431.)

GERMANY.

According to Neisser,* the occurrence of Hydatid disease in the
hospitals of several towns, for some years prior to the publication
of kis work, was ascertained to be as follows :—

5 Total Number N

st Fote e [N v cat
Brealam,.....coo000000000200e 85,062 20 0-023
Vienma ... .olivenveesseannnes 369,713 38 0-012
1o ] e 15,500 none —
R R S e o e e 18,000 none .
WEREheTE L ik 10,000 rare —
Leipzig veue... e during the years 19 =

) 1852-69

DB B e e e i s avn s n - 1 annually -

Table showing the Number of Cases in which Hydatid Cysts were Discovered during the
performance of Post-moriem Examinations.

.| Number of Instan-
Numhber of Autopsies i
Name of Town. I Posformen cee di: ;-?;.;?JE&, Percentage,

|
IE i i i R A SR I 4,770 33 0691
DR s ol 168 2 1-190
T e G309 ] 0-469
110 s e S R 261 12 4-591
DA e h  plals e s e 1,287 3 0-233
Ymnna 1,229 3 0-244
EOERORY, . s s wiavalnio s a4 400 0 -
T A 5,128 39 0+761

FRANCE.

Davainet quotes M. Leudet, who gave it as his experience that
Hydatids were more common in Rouen than in Paris. Out of
nearly 200 autopsies performed b}r Leudet at the Surgica,l Clinique
at Rouen, Hydatids were present in siX cases.

During six years of service as inferne at Paris, a far smaller
proportionate number of Hydatids came under his notice.

—

* Die Echinococcen-Krankheit. Dierlin, 1377, p. 36.
+ Traité des Entozoaires, F'aris, denxiéme édition, 1877, page 389,
T
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SWITZERLAND.

In Zurich, Lebert found, among 200 autopsies, no example of
Echinococeus. In the face of this 1t 1s a remarkable circumstance
that, out of the thirty-five cases of Multilocular ulcerating hydatid
collected by Klebs, Marie Prougeansky, and Morin, no fewer than
nineteen were found in Switzerland.

Hydatid disease occurs occasionally in Italy and Denmark, but
apparently no data exist by which to estimate its frequency in
these countries.

ICELAND.

This country has long had the unenviable fame of being that in
which Echinococcus spreads its worst ravages, both in man and
beast. '

Krabbe, who was deputed by the Danish Government fo inves-
tigate and report upon the subject, published the results of his
inquiry in 1866.

He stated that it was only for about a cenfury past that a body
of properly educated medical men had existed in Iceland ; never-
theless, there was great reason for believing that this disease had
been as prevalent for centuries past in Iceland as it was known to
be at the time of his visit.

The first medical officer appointed to the sanitary service was
Bjarne Povelsen, in 1760. This physician, however, refers only
vaguely to the disease, under the title of “ Malum hypochondriacum,”
and he states that it was known to the common people by the term
“ Briostveike” (chest-complaint). Subsequently, John Petersen
and John Svendsen made allusions to the same malady.

In 1803 the Danish Government issued orders that samitary
reports should be supplied annually by the district medical officers,
both in Denmark and in Iceland. Those from the latter country
constantly refer to Hydatid disease as prevalent in all parts of the
island, but it is referred to rather as a local disease of the liver,
under the names “ Hepatalgia,” * Hepatitis chronica,” * Infarctus,”
“ Hypertrophia hepatis,” &c., than as a parasitic affection,

So little was the nature of the malady understood, that Fenger,
in 1843, remarks, with surprise, upon the circumstance that
“ chronic hepatitis,” which constitutes cne of the most charac-
teristic diseases of hot countries, and which in temperate climates
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becomes more and more rare as one approaches the north, should
again manifest itself so far north as Iceland, with a violence un-
known perhaps even in the tropies.

Schleisner, who travelled over Iceland in 1847-48, seems to have
been the first writer who clearly recognised the true nature of the
disease, for he remarks that it is a disease caused by entozoa,
““which develop not only in the liver, but also in the whole .
“ organism.”

The subject was afterwards more closely investigated by Eschricht,
in 1853,
~ Very varied accounts have been given by different writers as to
the prevalence of the disease.

Thus, Schleisner stated that ““among the 2,600 sick who ap-
“ peared in the medical reports, there were 328 or about {, and
“among the 327 under his personal care, fifty-seven, or more than
“1 in whom the liver was attacked ™ by Hydatids

Thorstensen, who practised in Iceland for more than twenty
years, estimated that one-seventh of all the inhabitants had Hy-
datid disease.

Gerault, who wrote in 1857, remarks that the returns supplied
to the Danish Government showed that not less than one-fifth of
the entire population was infested with Echinococcus.

Eschricht’s estimate was one-sixth.

Other good authorities regard these estimates as too high ; thus
Finsen, who paid especial attention to this matter from 1857 to
1862, recorded that in the district of Ofjord, where he resided, and
which had a population of about 4,500 inhabitants, he treated, on
an average, 596 sick persons per annum, of whom sixteen or about
S were Hydatid cases, and he was acquainted in this district with
seventy-seven living persons who had then, or who had had, this
complaint, i.e., about .- of the entire population.

In the district of Thingo, which reckoned 5,500 persons, the pro-
portion of Hydatid to other cases of disease was ;' and there Finsen
knew forty-two persons attacked by this parasite, or {15 of the
district population.

Dr. J. Hjaltelin,* the late chief physician of Iceland, wrote in
1869 :—

* Reports on the Progress of Praetical and Scientific Medicine in different parts of the World .
Edited by Horace Dobell, M.T). London, 1869, p. 287,
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“ That the endemie Echinococel are very frequent in this country, both
“ in men and domesticated animals, especially in sheep, is unguestionable,
‘ but their statistical frequency cannot, at present, be stated with any re-
¢ liable certainty. The late chief physician of this island, Dr. Thor-
“ steinson, who had paid a good deal of attention to this subject during
“ his long career as the chief medical officer of Iceland, held that about
“ every sixth or seventh of all the Icelanders were affected with Echi-
“ nococel.

“ One physician still living in the north part of this country, Dr.
* Skaptason, who has pr’lctlsed there during a period of more than thirty
“ years, is of the same opinion. The third district physician, who has
“ gerved for thirty-two years, viz.. Dr. Thoraensen, and made himself
“ famous by treating some cases of Hydatids with electricity, fully agrees
 with the aforesaid opinion of Dr. Thorsteinson on the su‘t:-Ject

“I myself feel inclined to the same opinion, although Dr. J. Finsen
“ holds a very different view, for, from his nine years’ experience, he
“says that out of 7,539 cases of disease treated by him, 280 were
“ Echinocoeei, or 1 in 26-9.

“ This, I think, is rather too low, althongh it is at present, for the
“want of hospitals. very difficult to obtain any statistical proof on this
“ question. According to the results of many autopsies made here in
“ Reykjavik durmg the last ten years, hydatids have been found in every
“ sixth body ; this, however, is no conclusive proof of the frequency of
“ this chronic malady, for many have died from hydatids who were not
* examined, although, on the other hand, Echinococci have been found
“in some dead bodies where they were not known to exist during hife.
* Of all the cases treated in our hospital this year, nearly every fifth has
“heen a ecase of Echinococei. either external or internal, and of the many
“ cases treated by myself, during the last two years, even more than one-
 tenth have been Echinococci.”

Even allowing for the discrepancies in these various estimates,
the main fact stands out clearly, viz., that there is in this country
a most extensive endemic distribution of this dangerous parasite.

ALGIERS.

The French military surgeons have frequently observed Hyda-
tids, both in the French soldiers and in the natives of the country.
Dr. Vital met with a dozen instances in the hospital of Con-
stantine.*

EGYPT.
Bilharz met with three cases of Hydatid of the liver.

* Davaine, loco cit., p. 339,
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BRITISH INDIA.

Hydatid disease is not common in India, and Budd remarks that
those authors who have written on the prevalent diseases of the
country make but rare references to the malady.

Thus Dr. Morehead met with but two cases there, one of which
had been developed in Europe.

The correctness of the opinion that Echinocoecus disease is rare
in India is well borne out by official records, courteously supplied to
the writer by the Indian Government, at the request of the Govern-
ment of South Australia.

In reply to a request for information upon this subject, F. C.
Daukes, Esq., Under Seeretary to the Government of India, for-
warded copies of documents as follows :—

1st. A memorandum from S. Crawford, Esq., Surgeon-General
of Her Majesty’s forces, dated Simla, October 24th, 1881, to the
effect that no information would be likely to be gained by circu-
lating the form referring to hydatid disease in the military hos-
pitals of that command.

2nd. J. M. Coates, M.D., writing on behalf of the Surgeon-
General for Bengal reported : ““ That the records of the principal
“ hospitals of the Presidency do uot show any case of hydatid
“ disease, except two cases in the General and Mayo Hospitals.
“ The statements submitted by the superintendents are herewith
“ forwarded.” These were—

(A)—d Table showing the Admissions and Deaths from Hydatids in the Ewropean and
Native Armies and Gaols of India, for the years 1870-79,

Crats of Liver, Hydatid of Liver. Hydatid of Brain,

|
Admitted.| Died, | Admitted.| Died, |Admitted.] Died.

European army  ........ 5 — 2 — — | 1
Nativearmy .......... — — —_ = =

il N e 9 i 1 - _[ 1

Nore—There were no admissions or deaths in the native army from Hydatid
disease during this period. (Bigned),
Simla, 19/10/81. A. STEPHEN, Statistical Officer.
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(B.)—Cases of Hydatids Treafed in the Mayo Native Hospital, during 1876 to 1880,
inclusive.
Crass A., SiveLe Crysts.
None.
Crass B., Murtirne Cysrs.
In liver only.—Male, 1; total, 1; died, 1.
(Signed) H. CAYLEY, Surgeon-Superintendent,
Mayo Native Hospital.

(C.)—Cuses of Hydatid Discase Treated in the Presidency General IHospital during the
years 1876 to Noveinber, 1881, inclusive.

Crass A., SmweLE Cysts.
None.

Crass B., Murrirre Cysrs.
In liver only.—Male, 1; total, 1; died, 1.
(Signed) J. JONES, M.D., Surgeon-Major,
Surgeon-Superintendent.

e e

Dr. A. Christison, the Surgeon-General, North-West Provinces
and Oudh, writing under date Lucknow, November 4th, 1881, to the
Surgeon-General with the Government of India, states that no
information of the kind requested could be supplied from his office,
and adds that *“ As far as has been ascertained by inquiry from ex-
“ perienced medical officers, Hydatid disease is not met with in these
“ provingces.”’

THE PUNJAUB.

Surgeon-General 8. C. Townsend, C.B., writing under date
Lahore, February 1st, 1882, states that :—

* No Hydatid diseases have ever been recorded at Amritsar or Pesha-
“wur: Extracts from reports by the Principal, Mayo Hospital, and the

“ Civil Surgeon, Delhi, are inclosed for m:furmahun together wlth copy
s of letter, Nu 139, dated January 24th, 1882.”

The letter referred to is as follows :(—

“ From the Principal, Lahore Medical School, to Dr. S. C. Townsend,
“ C.B., Surgeon-General with the Government of the Punjaub.

“ In answer to your office letter , I have the honor to for-
“ ward the following information respecting the occurrence of Hydatid
* disease in Lahore :—

“ From a careful examination of our registers, from the year 1863 to
“ the year 1881, I find that only four cases of hydatid disease have been
“ diagnosed among the patients in the Mayo Hospital and the Charitable
‘“ Dispensary, Lahore. These oceurred as follows :—

“ 1st case, 1867: admitted April 26th.—Hossaini, a female with -
* Hydatid of the liver : left, said to be eured, on the 13th May, 1867.
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“ 9nd ease, 1877.—A male Hindu named Radha Kishen ; admitted
“ on the 29th May with Hydatid disease of the liver; left the hospital,
“ eured, on the 15th June, 1877.

“ 3rd case.—Alladilla, a Mahomedan male ; admitted info the hos-
« pital on the 11th January, 1878; left relieved, but not cured, on the
¢ 10th of February, 1878.

 4th case.—Nawab, a Mahomedan male ; admitted the 2nd of April,
% 1881, for cataract ; died on April 6th ; Hydatid found in the brain.”

Only these four cases have been registered out of the atten-
dance during nineteen years ; the total number of in-patients who
have been treated in that time was 25,579, being in the proportion
of 1 in 6,399 patients.

¢ But, in addition, a certain number of preparations are contained in
¢ the museum of the Medical School, illustrating hydatid disease.

“ 1. Hydatid on upper surface of liver of a man, sent on the 15th
“ January, 1878 ; the patient died in the Mayo Hospital.

* 2, Hydatid cyst in the brain of a man; the patient died in the
** Mayo Hospital on the 14th December, 1875 ; not diagnosed during
“ life ; the cyst existed in the right lobe of the brain, and had caunsed a
* depression on the skull.

“ There are also the following specimens, sent to the museum from
* other parts of the province.

1. Specimen of Hydatid disease of the liver; a single eyst on the
“ under surface of the liver. Sent by the Civil Surgeon, Rawal-Pindi, on
* the 8th October, 1868.

““ 2, Hydatid eysts of the liver; two Hydatid cysts on the under sur-
“ face of the liver of a man. BSent on June 4th, 1869. No record of
“ this case.

“ 3. Two Hydatid cysts in the liver and one in the spleen of a man,
“ yeceived from the gaol, at Rupar, on the 16th December, 1876.

“ 4, Hydatid eysts found in the liver, lungs, and spleen of a sheep.
“ In this specimen several small cysts were in the liver and lungs, and
* two larger ones in the spleen. Received from the Superintendent of
- the Central Gaol, Lahore, on the 25th of January, 1878.

 These are all the cases of Hydatid disease that I have been able
“ to trace,”

THE DELHI CIVIL HOSPITAL.

Ramkishen.—Assistant-Surgeon reports :—No cases of Hydatid
cyst have been observed in this hospital, either in the wards,
among the outdoor patients, or in the P.M. room. One case,
returned as Hydatid of the Brain, was also a doubtful one, as the
man came only once or twice as an out-patient to the hospital.
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No information as to the occurrence of Hydatid disease in the
Bombay or Madras Presidency has reached the writer up to the
present time.

In curious contrast with the rarity of Echinococcus disease in
man, is the frequency of the infection of the domestic herbivora, in
some parts at least, of India. See Part V. of this work.

AMERICA.

Davaine* remarks that Hydatids ©“ are very rare in the United
“ States,” and adds that Leidy, in his ““ Synopsis,” mentions but two
cases of this kind. One, which occurred in the son of an English
sailor, and a second in a Frenchman. He adds that he had never
seen such a case in an Anglo-American.

In reply to an inquiry made by the writer, the Secretary of the
National Board of Health, writing under date Washington,
February 13th, 1882, reported that the only information res-
pecting Hydatid disease in America, procured up to that date,
was that supplied by Dr. Morris Longstreth, Physician and Patho-
logist to the Pennsylvania Hospital, Philadelphia.

Dr. Longstreth writes :—

“ I enclose you printed slips from the museum catalogue of the Penn-
“ sylvania Hospital, containing a description of three cases of Hydatid
“ cysts; you will perceive by the names of the patients their nationality,
“ two French and one Italian. Neither of them had been in our country
“ long, and they spoke the English language very imperfectly.

“ The first ease (1382%) bears evidences of four cysts, one in the left
* lobe, which had evacuated through the lung, the two found in the liver,
“and the one in the pelvis. The microscope showed Echinocoecus
“ hooklets, which is not stated in the print, but was stated in the Trans.
*« Path. Society’s notice.

“ In the second case (No. 1382%) there are few cysts; they were all
“ dead and inactive, and partly caleified. There was no evidence of
“ their presence during the man’s life, and he died a day or two after
“ admission, of pneumonia, complicated with Bright’s disease.

“ The third case (1832") is a very interesting one. No diagnosis of
* hydatid was made during life, although my colleague, Dr. Hutchinson,
“under whose care the patient was, discussed the possibility of this
“ nature of the case ; a careful examination of the stools was made during
“ life, but nothing was found ; gallstones were looked for, but it is certain
“that no hydatid membrane passed ; it is not probable that any passed
“per anum, as the quantity found in the cyst cavity and the duct,

* Op. cit., p. 3589,

=
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« together with the few shreds in the intestine, would quite fill the space
“in the liver tissue.

“ These cases all came under my personal inspection during life, and
I also made the posf-morfem examinations.

“ These are all the cases which the hospital register shows to have
“heen admitted into the hospital, or which have come to post-mortem
“ examination.”

The following is a copy of the printed slips referred to by Dr.
Longstreth :—

« 1382%. Hyparip Cyst ¥roM LiverR.—The specimen shows the
¢ membranous shreds from a large hydatid cyst of the liver. '

* Case of a Frenchman admitted to the hospital February 8th, 1871.
¢ He had suffered during a number of years from a chronic diarrheea and
“ other disturbances, which had been assigned to the liver. Four years
“ previous to admission, he had been suddenly seized, without any
* assignable cause, with intense pain in the right chest, with dyspncea
“ and expectoration of a peculiar yellowish matter mingled with blood,
“ in such abundance that he was nearly suffocated by it. The symptoms
“ in the chest rapidly disappeared, and it was thought that an abscess had
“ gvacuated itself through the lung. Recently the abdomen had
¢ gradually become distended ; he hadhad constant pain in the epigastrium
“ with tenderness on pressure. He also suffered from a distressing sense
** of weight in the lower belly, and an incessant inclination to go to stool.
“ Vomiting constantly followed the taking of food, and during the last
“ six weeks he had been confined to his bed. On admission he was pale,
“ gallow, and slightly jaundiced. There was great enlargment of the
“ lower part of the chest and of the abdomen, particularly on the right
“ gide, The liver dulness was greatly increased, and in the median line
“ a small projecting mass or nodule was obscurely felt. Inthe hypogas-
* trium there was a sense of resistance on palpation, but no distinct
“ tumor could be detected. He was unable to pass water, and a flexible
** catheter, though passed to a great distance, was unable to reach the
“ bladder. He died in less than forty-eight hours after admission. At
“ the autopsy, the right pleural cavity was found almost entirely ob-
“ literated by old adhesions. The liver was greatly enlarged, and ad-
“ herent on its convexity to the diaphragm. 1t presented an immense
* whitish-yellow tumor, occupying the whole extent of the lobe and taking
“ wholly the place of the hepatic tissue. It fluctuated on palpation, and
“ was found to be an immense hydatid eyst, containing about three quarts
“ of yellowish-white, turbid fluid, containing hundreds of daughter
“ eysts, varying in size from a pea to a hen's egg. On the anterior sur-
“ face of the liver, about the middle of the organ, is another eyst,
“ resembling the first on its exterior, and about the size of a small orange.
“ At the left edge of the left lobeis a large puckered indentation showing
“ a thick yellow cicatrix. The kidneys showed slight amyloid degenera-
“ tion, The bony pelvis was completely filled with a large white, tense,
“ thin-walled cyst. 1t sprang from the connective tissue between the

° :



146 HYDATIDS IN AMERICA,

“ rectum and the bladder, posteriorly to the prostate gland. The bladder
“ was pushed up by, and was lying upon it. It was greatly distended
“ with clear, pale, distinctly albuminous urine, in which no tube casts
* were detected.” (See Trans. Path. Soe. Phila., vol. 1v., p. 38.)

“1382%, Liver smowINe MurripLE Hyparip Cyst.—The specimen
“ shows a portion of the right lobe of the liver. On its anterior border,
“ just to the right of the gall-bladder, is a white, nodular projection,
“ measuring two and a half inches by two inches in width, about the
“ size of an orange. The mass in the recent condition fluctuated. It
“ contained a milky fluid, containing shreds of matter resembling lymph.
“ The cyst has thick fibrous walls, which, on their outer surface, are
* smooth and shining ; within, the membrane is rough and shaggy. At
“ the posterior part of the convexity is seen another cyst, presenting on
* the surface an irregularly circular figure about one inch in diameter.
“ It has a doughy, elastic feeling ; its surface is white and smooth, and
* level with the surrounding liver tissue. The liver substance has been
‘ eut away around the cyst, leaving it attached only at its inferior part.
* The mass is found to be divided apparently into three small cysts, the
“ largest having the size of a common walnut, the other two that of a
“ hazel-nut. The liver tissue appears to be normal, but markedly con-
“ gested.

“ Case of Baptiste D. Wilie, @¢. 70, admitted January 29th, 1876, No.
“ 1471, suffering from pneumonia and Bright's disease. The autopsy
*“ showed, besides the hydatids in the liver, pneumonic changes in the
* right lung, caleareous changes of the aortic and mitral valves, hyper-
“ trophy of the left ventricle, and contracted kidney.”

“ 13827, Liver sHowiNG REMains or Hyparip Cyst.—The organ
“is very greatly enlarged, especially its right lobe. At its posterior
“ surface, near the middle, is a large cavity three inches and a half in
‘ diameter, with walls made up with condensed liver tissue. From the
““ lower portion of the eystic cavity are several large openings or minor
“ cysts. Through one of these the finger can be passed directly into the
L hegatic duct, which was enormously dilated, and the connective tissue
“and glands surrounding it greatly swollen and enlarged. The gall-
“ bladder is likewise very much dilated. The opening of the duectus
* communis presents a wide patulous mouth, through which a probe can
‘ be passed till it enters the cavity of the hydatid eyst. At the fissure
of the gall-bladder there is a deep indentation, and liver substance is
“ replaced, in great degree, by thick fibrous tissue. There are numerous
“ inflammatory adhesions over the upper and back part of the convexity
* of the liver, connecting it with the diaphragm.

“ Case of Joseph Mazziti, eef. 35, admitted March 18th, 1881, No.
“ 2017, under the care of Dr. Hutchinson. The patient has always been
“ perfectly healthy until fifteen days prior to admission, when he was
* suddenly seized with a sharp pain in the region of the stomach. The
“ following day he became jaundiced, and the pain gradually extended
“ around the chest, from behind forwards, over the region of the stomach
“ and liver. His bowels, at first, were loose, but later became consti-

L
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“ pated. © On admission, the pain still continued over the back and the
“ region of the liver and stomach. The jaundice was increasing in depth
“ of color. He had nausea and vomiting and some febrile movement.
* Three days later he had a chill, followed by fever and great increase of
 pain. Pleural friction sounds were heard posteriorly, at the base of
“ both lungs. The following day there was diarrheea, with black offensive
“ stools. He died March 24th. The autopsy showed slight peritonitis
* pretty generally diffused over the intestines. The right lobe of the
“ liver extended nearly to the crest of the ilium. Among the intestinal
** contents were found several large pieces of hydatid membrane, and from
* the opening of the common bile-duet, a very large piece of membrane
“ was projecting. The hepatic duct, as well as the cavity in the liver,
“ gontained material of the same sort. The microscope showed numerous
¢ hooklets of the Echinococcus.”

By the courtesy of Dr. Longstreth, the writer has ascertained
that 19,153 patients were treated in the hospital during the period
over which the Hydatid returns extend.

The valuable returns supplied by Dr. Morris Longstreth quite
confirm the opinion that Hydatid disease is rare in America.

Dr. William Osler,* of Montreal, has recently investigated this
subject exhaustively. He states that * in this section of the country
‘it 1s rarely met with, and in the inspection of over 800 bodies
““ only tbree instances have been found.”

From various sources in America, including museums, journals,
transactions, and private sources, Dr. Osler has succeeded in col-
lecting sixty-one cases of Echinococcus disease.

The distribution of the cysts was—

]-‘ivﬂr TEAREE 0 FE AR e R 44 l PEl‘riE EEREFERFE FREERFRE N AR A *
Epl%nl!il-1lr1-|1-r---i-- 4 Brai& LS RS B R R R R LR BN AN B E BT BN B R 2
L e A P 6] BEomnaoh .. e ss onte o in s Lok s ME
Abdominal wall ,........... 2 Sub-cutaneous ......i00000 1
kil S e e S | In common bile-duct........ 1
LI L o S D A LN | Discharged from intestines ., &
Peritoneum, omentum, and R ERdR e il i 2

MEEETELY ..cvvsicnainas 7 Expectorated :.......:..i9s 2

Dr. Osler remarks :—-

“ Unfortunately, we cannot say positively how many of these cases
“ were truly American, i.e., originated here, and how many were im-
“ ported ; butin sixteen it is stated that the patients were Europeans. In
* the majority the nationality was not given, but in all probability at
* least one-third of the cases were imported, leaving only about forty
“ native cases. This immunity may be due either to scarcity of the

* On Echinococens Disease in America, hy William Osler, M.D., M.R.C.P, (London}, Prolcssor of
the Imstitutes of Medicine, MeGill University ; Leeturer omn Helminthology, Montreal Veterinary Col-
lege; Physician to the Montreal Gemeral Hospital. In the Awmerican Jowrnal of the Medical
Seienees, October, 1852,
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“ adult worm or to the absence of conditions favorable to the infection of
““ man. The Texnia Echinococeus is certainly a rare parasite. In some
** scores of dogs which I have examined during the past fifteen years, I
“ have never met with a specimen, nor do I know of its detection by any
“ American observer.”

As Dr. Osler remarks, it probably is really present in dogs to a
greater extent than might be supposed from the facts men-
tioned, for Echinococecus cysts are by no means rare in the lower

animals. Osler adds:—

“ Tn casual visits to butchers’ stalls and to the shambles, I have oh-
* tained six or eight large Echinococel, and I have the liver of a cat with
“two large c}rats One of my &-tud{.nt&-, Mr. A. W. Clements, of Law-
“ rence, }.[aq'-".-. examined 270 lmtrs in the Montreal abattoir, and found
¢ ten animals HELLtul &

Dr. Dean reports that a considerable proportion of the hogs
slaughtered in St. Louis ave infested, and Dr. Gross, in his ¢ Patho-
“logical Anatomy,” 1845, states that one-tenth of the hogs in
Cincinnati were at that time affected, and speaks of “ whole droves,
“ consisting of three or four hundred animals, all of which were
“ diseased in this way.”

AUSTRALIA, INCLUDING TASMANIA AND
NEW ZEALAND.

It has long been known that Echinococcus disease is very
common in some parts of Australia, and references have been
made by various writers to its prevalence, especially in Victoria.

Thus, in April, 1861, a paper by Dr. R. F. Hudson, of Ballarat
(then Resident Physician to the Melbourne Hospital), appeared in
The Australian Medical Journal. In this communication, Hudson
remarked - that - Hydatids were becoming common in Melbourne,
and he * ventured to predict that Hydatids would become of
“ frequent occurrence i Australia.”

Subsequent experience has proved the soundness of Dr. Hudson’s
judgment.

In 1867, Dr. W. Lindesay Richardson* made a similar reference
to the occurrence of the disease.

Cobboldt gives a table, copied from the Melbourne Leader, .
January 31st, 1874, of the deaths caused by Hydatids in Victoria,
“during the eleven years 1862 to 1872, inclusive.

* Notes on some of the diseases prevalent in Victoria, Australia. The Edinburgh Medical Journal,
December, 1865, Article iv., p. 529,

+ Parasites, p. 123,
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A similar table, including the deaths due to this cause in the
decade 1868-1877, inclusive, was published by the present writer
in the Laneet of March 1st, 1879.%

Impressed with the frequency and gravity of this parasitic
affection in the colonies of Australia, the writer has recently
endeavored to procure statistical evidence of its extent. Evidently,
the two most reliable sources of information are the annual returns
of the causes of death received by registrars-general, and the
records of the hospitals in the various colonies.

Through the kind influence of the separate Governments, a large
amount of information from both these sources has reached the
writer, and although it is by no means complete, it is hoped that
some practically useful results may follow its publication.

WESTERN AUSTRALIA.

According to Hayter,t the population of this colony, on December
31st, 1881, was 30,015,

In March, 1878, the Colonial Secretary wrote that he regretted
his inability to supply information as to deaths from Hydatid
disease, because—

* Under the Registration Act of this colony, it is not compulsory on
“ individuals registering deaths to produce the certificate of a professional
* man, consequently causes of death in most instances are recorded in
“ general terms.”

In a more recent communication, addressed to the Chief Secretary
of South Australia, the Colonial Surgeon of Western Australia
reported—

“That no cases of death have occurred in Western Australia from the
“ disease in question during the period from 1878 to October, 1882, the
“few cases that have been brought under lis notice having all been
* successfully treated.”

VICTORIA.

According to the census taken on April Srd, 1882, the fotal

population of Victoria was:— .
L A 452,083

Femalesg o d, Ene Tl A=l AR 410,263
|7 I 862,346

—

+ See also Cobbold. Parasites, Appendix, page 287,

4 Victorian Year-Book for 1881-82, folding-sheet No. &, by Henry Hevlyn Hayter, Government
Statist of Victoria.
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The mean annual death-rate for the twenty years 1861 to 1880,
inclusive, was 16-23 per 1,000.*

From the returns courteously supplied by Mr. Hayter, the
(rovernment Statist, it appears that during the twenty years, com-
mencing with the year 1862 and concluding at the end of 1881,
584 persons died of Hydatid disease in the province of Victoria.
Of these there were—

L R N A T T S 338
L R A e e e 246
TDtﬂl mr s w BE v ok OFE :.'.:E 4

The details being as shown in the table appended —

Table showing the Numbers of Persons of each SBex that Died in Vietoria, from Hydatid
Disease, during the Twenty Years 1862 fo 1881, ineclusive.

Year. Males, Females, Total. me{;;ﬂd’;ﬁi %T;E_l;:lfuc *

1862 3 a g |

1863 | 3 2 ! |

186¢ | 6 - 3 Bl o

1865 | 0 G 153 |

1866 | 18 T 25

1867 i 13 12 25

1868 21 12 33 0-323 per cent.

1869 12 10 ; 22 ' 0-208 EE

1870 10 7 17 i 0-164 EL

1871 (i} 9 15 , 0-153 i

1872 24 & 29 I 0-269 i

1873 17 B 29 ! 0:253  *¢

1874 20 T a | 0336 ¢

18745 | 25 22 I 47 | I}:HIJE ::

1876 23 13 | a6 | 0266

1877 24 Bl clus BRTS A8 0208

1878 17 20 a7 0-291 L]

1879 20 al | 60 ' 0:495 i

1580 28 20 | 48 0412 £E

1881 30 T At i 0390
In 20 years | 338 246 | 584

For the figures prior to 1868, the writer is indebted to an article
in the Melbourne Leader for January 3lst, 1874.+

The average for the fourteen years 1868 to 1881, inclusive,
shows that 298 per 1,000 of the tofal mortality of Victoria was due
to Hydatid disease.

® Hayter. Victorian Year-Book, 1880-81, p. 228,
+ Spe also Cobbold, Parasites, p. 123,
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Sex,—The following extract from Hayter* will exhibit the
proportion of the two sexes towards the total population :—

“The census of 1881 showed that the sexes in Vietoria had attained a
“ nearer approach to uniformity than had been’reached at any previous
+¢ period in the history of the colony, or than had been anticipated. The
“ proportions were 90-75 females to 100 males, or 110°19 males to 100
“ females. In 1871 females were in the proportion of 84-4 to 100 males,
“and in 1861 of 64'4 to 100 males.”

If now we strike an average of the relative proportion of the two
sexes for the twenty years, commencing 1861, we shall find that
they stand, approximately, thus :—

ME.IES uuuuuuuuuuuuu FREEE e . 100
0T T | e R 80
The mortality from Hydatid disease in the two sexes stands
thus—males, 338 ; females, 246 ; or, approximately—

Males oouoviisivas dnsanae o 100
BRI e L s e e e i i
From this it appears probable that a rather larger proportion of
males than of females die of Hydatid disease in Victoria, even
after taking into account the disparity in the actual numbers of
the two sexes living in the country. This can probably be ex-
plained by the circumstance that more men than women are to be
found employed on sheep stations and in mining districts, where
the water supply is scanty, and, consequently, more hable to con-
tamination by the eggs of Tania Echinococcus.

Upon reference to the table, 1t will be noticed that there has been,
upon the whole, a constant but somewhat irregular increase in the
mortality from Hydatids with advancing time. This is particularly
conspicuous when we compare the four quinquennial periods
embraced within the twenty years, thus :—

First Quinquennium ..........o000.. 1862-67 .... 09 cases
Second Quinquennium .............. 1887-72 ..., 112 ¢
Third Quinquennium . ... .... o000 1872-77 .... 182 ¢**
Fourth Quinguennivm ........... ..a 1877-82 .... 231 *¢

This gradual increase is evidently due to one or both of two causes—
either Hydatid disease is becoming more prevalent in Victoria, or
the Registrar-General is being more accurately informed as to the
true causes of deaths.

* Op. cit., p. 22.



152 HYDATIDS IN VICTORIA.

But, of course, it must be borne in mind that the population of
the colony has increased greatly during these twenty years, viz :—

Population of Victoria in 1862 ... 554,358 souls.
Population of Victoria in 1882 ..., 861,346

But, then, in the last quinquennium there were nearly four times

as many deaths from Hydatids as in the first one, whilst the popu-

lation was not nearly twice as great.
Age of Deceased Persons.—The subjoined table shows,

arranged in decades up to sixty, the ages of the persons who

died from Hydatids from 1868 to 1881, inclusive.

It will be seen that mo period of life is exempt, but that the
number of deaths increases steadily with advancing age up to
fifty ; afterwards the numbers diminish,

This is not because people are less prone to take the infection

as they grow older, but because thére are fewer persons alive to
become infected.

Table showing, arranged in decades, the Ages of the Persons that Died of Hydatid Discase
in the Fourteen Years 18G5 fo 1881, inelusive, in Vicloria.

Below Ten | Twenty | Thirty | Forty Fifty Ower
Year. | Agenot |ten years to to to to | to [|sixtyyrs.| Annual
atated. old. twenty. | thirty forty. fifty. | sixty. old. totals.
|
1865 | == 3 3 7 9 8 3 | 0 43
1868 I 11— 1 4 2 7 6 2 0 22
- 1870 — & 1 H 3 3 2 1 17
1871 - 2 1 2 2 4 4 0 15
1872 - 2 ] 2 10 7 1 2 29
1873 — 2 4 7 3 i3 6 2 29
1874 — 2 6 3 14 8 6 2 41
1875 — 4 6 10 10 7 g 3 47
1876 e 3 . 4 i 11 5 4 36
1877 3 2 5 8 ] T 3 3 38
1878 - 3 4 12 2 11 2 3 37
1879 = 2 7 8 13 11 12 T G0
1880 1 5 6 10 7 3 8 3 48
1881 — 3 3 2 .. 13 ] b 48
-i L
4 36 a7 89 100 109 73 32 500

The proportion in which the different organs and tissues of the

body were attacked varied greatly, as will be seen by reference to
the annexed table.

e e o
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As might have been expected, a considerable proportion occurred
in the various hospitals of the colony ; in fact during the ten years
1872-1881, inclusive, more than one-third of the total deaths from
Hydatids occurred in hospital patients. The details appear in the
subjoined table, courteously supplied to the writer by Mr. Hayter.

Return showing the Number of Deaths from Hydatid Dhisease in Vietoria, during the Ten
Years 1872 to 1881, distinguishing the Number whiel Ocourved in Hospitals.

Deaths from Hydatid Disease,
Year. 1
In Hospitals, Outside Hospitals. Total.
1872 11 15 o9
1873 16 13 29
1874 10 31 41
1875 23 24 47
1876 12 24 a6
1877 | 14 23 a7
1878 | 12 25 37
1879 20 40 G
1880 7 41 48
1881 28 26 48
i
In ten years .. 147 ! 265 412
|

‘We now come to the second source of information, viz.—

THE HOSPITAL RETURNS.
Cases of Hydatid Disease Treated -iuI the Hospitals of Vietoria.

!Nnmher of Patlents. Results of Treatment.
|
Hospital. - = - Hemarks.
i1 23|38 2] 3]sk
=] = = e b - =]
28 esl.8 ) B ATREE |14
= e, it ] i
I
Alexandra.... 2| — 2 T i ' - —
Alfred: §oohiino| (1340 2% I ESTEL ot b= s—diF Sl 2D .
Bollaxat...0o | — | — | 125 | — | 84| 13| 28| — | Sex not given.
Beechworth .. | 81| 26| 57| 23| 18| —| 16| —
Belfast ...... ] ‘ — | = — ] — ] — |} — | Mo cases frexted.
Castlemaine .. 1 8 9 3 5 — 1 -—
Clunes ...... L Seiy. 4, 11 4 2 1 &1 —
Creswick ... | 8| 7| 15| 6| 4 —| 5| —
Daylesford 2] — 2] — 1 — 1| —
Dunolly.... .. 8 6| 14 9 2| — 3| —

a——
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Cases of Hydatid Disease Treated, §e.—continued.

Number of Patients. Results of Treatment.
Hospital. o = B E Remarks,

w 'E — = E = E . ]

T | | o o o oot A

= | & | & | & | & sl 8| &
Geelong. .., 40 | 25| 65| 11| 29 6§ 10 9
Heatheote, , ., 6 1 7 4 2| — 1] [
Horsham .,,. 6 1 7 2 2 1 21 —
Inglewood.... 6 2 8 4 3] — A [
Kilmore.,.... 3| — 3 1| — 2l —1 —
K;rneton S 13 4| 17 T 4| — 6l —

S —| —| —| —| —| —} — | — | Nocases treated.
M&naﬁeId — | —| =—| —| —| —] — | — | Nocases treated.
Mmgbomugh 33 14| 47| 29 7| —f 11} —

Mel .. | 205 | 156 1 407% — | — | — | 72| 335 |*Including46cases

Pleasant Creek | 10 | 11| 21| 17 4| — | — | — | inwhichthe sex

! was not given.

Portland ....| —| —| —| —| —| —1 =1 — | No cases treated.
3t. Arnand .. 8] — 2| — 1 —_ 1 —
L [T - 8 3| 11 9 1| — =
Sandhurst .... | 70 | 44 | 114 | 68 9 71 30] —

Swan Hill, , .. —_ | =] —| —| —| — ] —1 — | Nocasestreated.
Wangaratta ., 3| — 3 1| —| — 21 —

Warrnambool —| —| —=| —| —| — | — | — | Mo cases treated.
‘Wood's Point 16 1 17 8 7] — e —

tIncluding Mel-

bourne,46; Bal-

g larat, 125 ; total

= 171, sex mot

498 | 337 [10014] 207 | 185 | 30 | 206 | 373 aiven,

In the following hospitals no cases of Hydatid disease had been
treated up to the date when their returns were furnished :—
Belfast, Maldon, Mansfield, Portland, Swan Hill, and Warrnam-
bool.

Mortality.—Out. of 1,001 cases under treatment, the result
was not mentioned in 373 cases, leaving 628 cases, with 206
deaths = 328 per cent.

Sex.—There was a considerable preponderance of males, thus—

I‘I’E‘lea!l'iI-!-l!llll-l-!l!I-!!l-""!"-l'll!l {93
Femalesal-l-i|+l+|i--li'rd--l-ltll--lr'!rlrll'rlll 33?

i 830
Bex not mentioned iii.iiiiiviiaensivnnis 171

=

Total number of cases treated ;,..,... 1,001
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LProportion in which the Various Organs of the Body were Affected.

CLASE A.—BINGLE CXSTS.

Organs Males. | Females, | Totals. Remarks.

Liver e 147 93 304 Including 64 cases treated in
Ballarat Hospital, in which
the sex was not g.msn

Tnnge: .o Yo, 54 23 83 Including 6 cases treated in
Ballarat Hospital, in which
the sex was not given.

Omentim . .oovers curens 6 6 2

Bmin- OB EE R e E W R R oW 5 [— 5

Derms L 30 Uil i d — + 1

(h"ﬂ.ff BE R R A B EE R — 3 3

MhBeler: ) o i e ahis sy 3 1 4

Sub-cutaneous tissue ., ., 3 3 6

Bmt{fﬁmﬂl&} e BE o T 2 2

Heart % 005 1, - 2 — 2

Splesni o ol et 2 1 3

QOEY sassssasvnneanns 2 —_ 2
4 Elsewhere in abdominal
RANEEY e e m s 16 8 24
Other places, situation not
mentioned .......... 230 185 Gl6 Including Ballarat 65 cases,
and Melbourne 46 cases, in
which the sex was not given.
Lotals g vss b 470 329 970 Including 171 cases, in
which sex was not given
CLASS B,—MULTIPLE CYSTS.
Hﬂ%‘;ﬂf Results of Treatment,
=
Situation, . - Remarks.
= = —~ = E = 5 é“
L -E E - &3
FRAERE A

Liveronly .......... | 8| % 6( 1| 2|—] 3]—

Liver and lung ...... rje| i eE 9| 8| —|—] B]—

Liver, lung, &omentum | 1 | — 1| —|—|—] 1]—

Liver and kidney .... | 3| — 3| —|=—|—] 3] —

Liver, spleen, bladder, |-

and mesentery el o= B = — | = L) —
Liver and * elsewhere

in abdomen® ,,.... i | — sl =] 10 2| —
Liver, omentum, and {- ..

tea-tis e R E oS E R E R ]- — 1 - — e 1 —_——
Lung only ...e0naune {-:1:f 1 2 1] 1| =]=}—

P —
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CLASS B.—MULTIFLE CYSTS—cdniinued.

NF;‘&EE :ff Results of Treatment.
- g
Situation. N = Remarks.
g .| B |8 g
OO - - O T (P
= 1 g = 2 1= = 13
Sl a8 l&|la|a)a]s
Lungs, heart,and spleen | 1 | — 1| — | 1| — ]| —|— | Died subsequently
| in  Melbourne
g |  Hospital.
Lungs and pericardium | — | 1 HIE= = = 1 —
o8| 7| 20| 85| &f ]1s]—
. Graxp Torar— 1
Eﬂsiil&cyﬁta ........ 471|330 | 972|202 |180| 29]188] 573
Mulfiple .. ...concue. 22 T 29| 3 51 1] 18] —
. EESER e | s ¥ Sex not known in
L | 458327 10017 207 | 185 | 96 |a06 a1 ) T O

Mortality.—As might have been expected, all the cases of
heart and brain eysts were fatal. Curiously enough these occurred
in men only. There were four cases in which the uterus was said
to have been attacked, but as recovery took place in three out of
the four cases, and as there is no record of a post-morfem examination
having been made in the fatal one, it must be doubtful whether the
disease referred to was Echinococcus cyst, or merely Hydatid mole.

With regard to the ovary, three cases are mentioned, but as only
one of these cases was fatal, there must necessarily be some doubt
as to the exact seat of the eyst. In one case, however, which oc-
curred at the Sandhurst Hospital, death took place, and an autopsy
was made, which showed that the cyst was truly ovarian, and that
there was no other Hydatid present in the body.

The mortality of liver cases whilst in the hospitals was 17:65
per cent.; that of lung cases was very much higher, viz., 26-50
per cent.

In the cases of Multiple cysts, there was a high rate of mortality,
viz., 18 out of 22 persons attacked.

The mortality of Hydatid disease, taken in the gross, was 32-8
per cent,

As regards the different hospitals, it is important and interesting
to note that they did not receive cases of this disease in like ratio
to their general In-patients. This is shown by the table appended.
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HOSPITALS OF VICTORIA.

Proportion of Hydatids in the various Hospitals of Victoria.

Period over which the : Total Number | One Hyda-
Huospital. Returns Extend, Hydatids. | of In-patients. tid fo
Alexandra ..eues 1876 to 1879 1 inc. 2 124 62
*Alfred ...... o 1871 *¢ 1878 ¢ 37 5,154 139-29
Bﬂllamt- TEEEEER] 136‘7 L 18‘?9 L 125 13 152 1“3*21
Beechworth ... 1864 ¢ 1879 ¢ a7 E‘».D'LE 14105
Bﬁlfﬂﬂt. FEE A ERE A Dﬂ.‘tﬂﬂfﬂpﬂﬂiﬂg K 18?9 s _T 643 —_—
Castlemaine ,.,. 1870 to 1879 * 9 7,603 84477
Clunes «vneensnss 1871 ** 1879 <« 11 1,560 141-81
Creswick ....00 .. 1864 ** 1879 ¢° 15 3,655 243-66
Daylesford ...... 1873 *f 1879 * 2 1 195 507-50
Dunolly ........ 1874 ¢ 1879 -¢ 14 1,878 134:15
Geelong ....cves 1870 ¢* 1879 * 69 E 388 129-04
Heathcote ..... : 1860 ¢ 1879 « 7 1, ?E'EI 25657
Horsham .. ...... 1874 ¢ 1879 * T 95‘:’ 136-00
Inglewood ...... 1863 ‘¢ 1879 ¢ 8 3,912 489-
Kilmore ........ 1860 ¢ 1879 ¢ 3 2,262 75400
Kyneton ........ 1870 ¢ 1879 * 17 3,230 190-
Maldon 3 1870 ¢ 1879 ** —t 610 —
Mansfield ...... 1869 * 1879 ¢ —t 861 —
sk i 1870 < 1879 ¢ 20 4,391 | 21955
Melbourne ...... 1860 ¢ 1879 <= 407 71,232 175°01
Pleasant Creek .. | 1850 ¢ 1879 & 21 6,471 308-14
Portland ........ 1357 ¢ 1879 « —F 803 it
St. ,ﬂ.InH.ud alelate aly Dec. 1874 ¢ 1879 2 803 401-50
Bele ..o inan- 1868 *¢ 1879 * 11 1,962 178-36
Sa.ndhurst e 1867 ** 1879 ¢ 114 14,058 123-31
Swan Hill ...... |Dateof opening * 1879 = 2,434 —_
Wangaratta .... July 1876 ¢ 1879 < 3 807 269-00
Warrnambool .... | Aug. 4, 1864 ** 1879 — 838 —
Wood’s Point .. .. 1866 ¢ 1879 < 17 1,375 80-88
1,001
Less 27%
974 169,688 |=174'16

Taking the hospitals of Victoria
one out of every 175 of all the cases
case of Hydatid disease.

In the following hospitals, during the period over which their
returns extended, there were said to have been no cases of Hydatid
diseases treated :—DBelfast, Mansfield, Swan Hill, Maldon, Portland,

Warrnambool.

as a whole, we find that about
admitted as In-patients was a

The highest proportion of cases was found in the

* No returns tabulated for 1876-77.
+ There were no cases of Hydatids recorded in these hospitals,

+ Dedueted on aceount of cases in Maryborough Hospital prior to 1869, becaunse the number of
total In-patients treated in that period is not recorded.

1‘
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Alexandra, Wood’s Point, Horsham, and Sandhurst Hospitals, but
as the three first-named hospitals had only a small number of In-
patients under treatment, but little weight can be attached to
their apparently high proportion of Hydatids. The case, however,
is different as regards Sandhurst, where, during the twenty-two
years over which the returns extend, there were freated as In-
patients 14,058 persons, including 114 cases of Hydatid disease,
being at the rate of about 1 to every 123.

In order to obtain a fair estimate, all hospitals receiving but
few patients should be excluded from the comparison, as has been
done in the next table.

Percentage of Hydatid Cases in the following Hospitals, none of which returned less than
5,000 In-paticnts during the period included in the relurns.

|
. T | |
Hospital. | Total Mydatid | motal In-patients, |

Percentage of

| Hydatids.
~ e
ERERIBENAGTIE: o o s aeiainrs 55 v i ai0 4 ot 7,603 0118
Pleasant Creek ...cveve cvvenneens . 21 6,471 ‘0324
Melbourne ...... ...euss ot e o 407 71,232 0571
BPEEOTEIE. -\ vavavoenvininsas aons a7 8,046 0708
Alfred (Melbourne) .............. ' a7 5,154 0717
A i R 63 8,388 -0774
TR L L ; 114 14,058 -0810
T SR 1 125 13,152 -0950
ST A | . 835 134,104 -0622

Summary.—In the above-mentioned hospitals the average per-
centage of Hydatid cases was -0622.

NEW SOUTH WALES.

According to Hayter, the population of the colony on December
31st, 1881, was 781,265 persons. The mean annual mortality for
the eleven years 1869-79, inclusive, was 14:96 per 1,000.

The Under-Secretary writing under date S}rdn:ey, April 11th,
1878, reports that ©“ No separate classification of Hydatid disease
“ was made before the year 1875.”

By the favor of the Government, the writer was supplied with
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the annual returns of the deaths due to Echinocoeceus from 1875
to 1881, inclusive ; they appear in the table appended.

Table showing the Number of Persons of ench Sex that Diel in New South Wales from
Iydatid Disease in the Seven Years 1875 to 1881, inclusive.

|
Deaths from Hydatids,
A Total Deaths
Year, from all
Canses.
Males, | Females, | Total.
!
e e S o i o i A 004 D el 6 P ' 3 1 4 10,771
L et o o it (S o 3 5 11 11,193
AR o ot il s ol sl e e i 7 5 12 9,869
T W N 4 o I 9 10,763
T e 2 L 4 10,200
R e e S 1 2 3 11,231
1331--;.‘..‘---+ll F & ( kR R g 4 13 11,536
N TyoRTa <. P e i 29 27 56 75,663

Thus, during the period in question, Echinococcus caused one
out of every 13493 deaths, or at the rate of 741 per 1,000.

When we compare the returns for this colony with those for
Victoria, three important points strike us:—

1st. The smaller proportion of deaths due to this cause in New
South Wales. Thus :—

In Victoria (1868 to 1880) ........ 2-98 per 1,000 deaths were due to Hydatids.
In New South Wales (1875 to 1882) 0-741 b i i@

2nd. In New South Wales the number of deaths from this cause
was practically equal in the fwo sexes, whilst in Victoria there
was a large preponderance of cases in males.

drd. As far as the returns go, they show no increased frequency
of the disease in New South Wales during late years; thus in the
first three years there were twenty-seven deaths returned as caused
by Echinococcus ; in the last three years only twenty were so re-
turned.

e T —
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Ages of Patients.—Here as elsewhere no age was exempt,
as will be seen in the next table.

Table showing the Ages of the Persons who Died of Hydatid Disease in the Colony of New
South Wales, during the Seven Years 1875 to 1881, inelusive.

e

| | 1
Unde Ten t Twent Thirt Tort Filty | Over
Year tennyr:. Lw%nt? “tl:‘ 2 t-:l; ! T;-F -11.01 sixty atz?:lal
; of age. | years old. | thirty. forty. fifty. sixty. | years old. | :
l
1875 — 1 2 1 —_ — —_ 4
1876 2 1 —_ 4 2 1 1 11
1877 1 2 3 2 2 1 1 12
1878 1 —_ 4 1 3 — - g
1879 1 —_ 1 1 1 —_— — 4
1880 1 1 = 1 = — = 3
1881 — 2 - 2 6 2 i 1 13
i l !
6 7 ! 10 12 14 4 3 56

The situation of the cysts was not mentioned in the returns.

The Hospital Statistics of Hydatid Disease in New
South Wales.—Returns were received from the following in-
stitutions :—Albury, Armidale, Bathurst, Braidwood, Carcoar,
Cooma, Deniliquin, Dubbo, Grafton, Gulgong, Gundagai, Hay, Hill
End, Maitland, Mudgee, Murrurundi, Muswellbrook, Narrabri,
Newcastle, Parkes, Parramatta, St. Vincent’s Hospital (Sydney),
Scone, Singleton, Sofala, the Sydney Infirmary, Tamworth, Wel-
lington, Yass, and the Young Hospitals.

As regards the Bathurst Hospital, the secretary (Mr. Samuel
Andrews) reports that “The Bathurst Hospital was destroyed by
“fire in 1878, and the records were then lost,” so that no returns
could be supplied bearing upon the subject in question.

In the eleven following hospitals, no cases of this disease were
recorded :—Carcoar, Gulgong, Hay, Hill End, Mudgee, Muswell-
brook, Narrabri, Parkes, Singleton, Sofala, Yass.

The table appended shows, as far as the records go, the number
of Hydatid and other cases treated as In-patients at the various
hospitals.

Y
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Table showing the Proportion of Cases of Hydatid Disease freated in the Hospitals of
New South TWales.

e ——

——

Name of Hospital.

AThary: ooioaas.
Armidale ......
Bathurst fa)....
Braidwood (%) ..
CBreoar ..isvas
cmmﬂ- @ 8 B E & @ BB
Deniliquin ...
Dubbo

Forbes ....... .
Grafton . covesss
Gulgong ......
Gundagai ......
13 370 P il et
Hill End
Maitland
Mudgee....... -
Murrurundi ...
Muswellbrook ..

a3 EFE B

Newecastle ......
Parkes ‘1.0
Parramatta
Scone [l
Singleton ......
guﬂal& f’aiE,.J o it
ne NITIAL

E{. Vig::ent"s “J'
Wellington e/ ..
Tamworth., ..

WREE R - e fina
Young

" EaEE

B F B oA e

§ : Number of _T“t“! ,I“" One Case of
Period over which the Cases of |Patients Ireated Ty datid to Total
Returns Extend. Hydatids, |during the samel Tp_patients,
period.
1869-79, inclusive 13 1,632 125:54
1875-79, inclusive 2 482 241
no record _— — —
1869 fo 1879, inclusive 8 395 49-37
1870 to 1879, inclusive - 575 —
1867 to 1879, inclusive 1 286 286-
1856 to 1879, inclusive 4 2,257 064-25
from foundation to 1879, in-
clusive 2 No return —_
1878 to 1881, inclusive G No return -—
1864 to 1879, inclusive — 1,034 —L
1871 to 1879, inclusive A 626 —
1869 to 1879, inclusive 1 464 464-
1877 to 1879, inclusive — 400 —
no record —_ No return —
1878 to 1879, inclusive 4 195 4875
1870 to 1879, inclusive — 1,106 —
15874 to 1879, inclusive 1 429 429~
from foundation to 1880, in- —
clusive 712 _—
from foundation to 1879, in- -—
clusive G47 S
1878 to 1880, inclusive 1 688 685
1877 to 1879, inclusive —_ 120 -
no record 1 No return =
1869 to 1879, inclusive — 194 —
over thirty years — No return —
1870 to 1879, inclusive — 64 ——
1873 to 1879, inclusive 32 16,281 50878
15874 to 1879, inclusive 11 2,073 188435
one year — No return =
1857 to 1879, inclusive 15 2 369 157-93
1872 to 1879, inclusive — 1,576 =
1862 to 1879, inclusive 1 1,150 1,150~
108 | 35760 -
|

fa) The Bathurst Mospital was destroyed by fire in December, 1878, and its past records were

then lost.

By The Medical Officer of the Braidwood Hospital reported that, although there had been but few
cases of Hydatid disease treated in the hospital, * yet, in his private practice in the distriet, he has
“ had many (fully twenty) such cases under his care™

(¢} Dir. Creed, of Scone, had met with six cases of Hydatid disease in private practice within his

district,

fe) Tir. Hinton, the Medical Officer, reports © that there is no female ward attached to the institu-
* tion, that the chief eases treated result from mining accidents, and that for the past ten years not a

* single case of Hydatid disease has been treated in the institution.”

f¢) The Medieal Officer states that, although no case of Hydatids had been admitted into the

Wellington Hospital during the twelve months prior to November 28rd, 1880, yet that cases of this
kind oceasionally oceur in the distriet.

L
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From the table it will be seen that 103 cases of Hydatid disease
were under treatment in the various hospitals of New South Wales
during the period over which their returns extended.

In the case of six of the hospitals, it is unknown what the total
number of In-patients treated was. The hospitals in question
were those at Dubbo, Forbes, Hill End, Parramatta, Singleton, and
Wellington.

From twenty-four hospitals this information was obtained, and
the following is the result—

Out of a total of 35,760 In-patients, there were ninety-four cases
of Hydatid disease, being at the rate of one out of every 38042
In-patients.

Table showing the Proportion in which the Various Organs of the Body werve Affeeted by
Hydatids, in the Hospitals of New South Wales.

CLASB A —S3INGLE CYSBTS.

Number of Patients. Results of Treatment.
Organ Invaded. 1 ‘ 2 ; - = = ; =
L S T T s S BT ) e
= = = = = E - E‘E
i ‘ AT R e e § e [

|

Thivh o e e e 31 | 22 4% | 20 14 1 15 4
U T AR R S 1 — 1 = 1 Ws — —
I e an s 4 2 8+ 5 I | — 2 =
BOEEN . - e uves oanias —— 2 piA — — ey 2 S
Omentum .......ce0u0 1 — 1 1 — - alwall
Prostate gland ........ 1 — 1 1 — — — —
¢ Elsewhere in abdo- 9 1 4 1 1 b o ~

minal cavity”’ } : i "
HEnrt’-liiiillilllllll 1 _— 2:_ = b L '2- —_—
Muscles . ....... B 1 1 2 2 — =t S ast
Diaphragm .......... 1 — 1 1 — — - —
|y i e S S - 2 2 e e — 2 —
Spinal cord .......... 1 ] - 1 — e —_ 1 -
e s (I — 4 1 = == — + —
Bones - 2 2 1 1 — — e
Sub-zcapular .....ee. 1 e 1 1 == - e P
Over deltoid .......... | — - 1f| 1 == resmipres ==
TNy e R R O —— 1 It 1 - - — —_
Situation not mentioned | — — 1§ | — e — = 1
46 37 89 33 18 1 a0 b

* Including one case treated at Forbes Hospital, in which the sex was not mentioned.
+ Including two cases at the Forbes Hospital, sex not given.
+ Including one ease Forbes Hospital, sex not given.
| Tn Forbes Hospital, sex not mentioned. % In Cooma Hospital, sex not mentioned.
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Table showing the Proportions in whick the Various Organs, §c.—continued.
CLAS® B.—MULTIFLE CYSTS.

Number of Patients. Besults of Treatment.
Organ Invaded, % _% '_'*E 'E E "SJE 3 EE
= E & 5 g ‘ﬁ’é = 4
LiTE-l'Dlﬂ FEEERE N E ]- 1 3 _ 3 —_—
Liver and elsewhere iﬂ} L 9 4 ol 9 o~ 1 1

abdominal cavity ..
abhdominal cavity = — 1* | — | — — | = 1
Liver and lung  ...... 1 1 2 - — — 2 —
9 4 14 1 7] - & 2
QUEENSLAND.

According to Hayter, the population of this colony on December
31st, 1881, was 226,968.

The mean annual death-rate for the sixteen years 1865-1880, in-
clusive, was 17-86 per 1,000 of the mean population.

Hydatid Disease.—From the published returns it appears
that no particulars were supplied as to the deaths from this cause
prior to the year 1878, but the subjoined table shows the data
given for the four years immediately succeeding :—

Table showing the Number of Fersons of each Sex that were veported to have Died from
Hydatid Disease in the Years 1878-81, inclusive.

Percentage of

Year, Males. Fémales. Total. Au““dwgmmf

Hydatid Diseaze.
13‘?8 .......... WEEE A E maw oo — | 2 2 '05
13?9 ---------------- NN == ' o — —=
lﬂﬂﬂ - % % @ dadEEFRE EG 1 I. s I .03
i [[o T T A i il R — 2 2 06

Totals for four years,,.. | 1 ‘ 4 ]

From this it is evident that cases of this disease are compara-

tively rare in Queensland. Sex of persons attacked :—

Mﬂ.].& % B A BB R 5 B B F BB @ E N omcEEEE BEE®E B4 EF BESEEE B kA E W EAE EEEEEE 1
T e s Al N e e i 4
5

® Spx not given.
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Hydatid Disease in the Hospitals of South Australia,—
The only hospitals of sufficient size to be of importance in this
respect are the Adelaide and Mount Gambier institutions.

In the subjoined tables the records of the former are shown for
thirty-one years, and of the latter during fourteen years.

The Adelaide Hospital receives its inmates from all parts of the
colony ; that at Mount Gambier prineipally from the south-eastern
district of the province.

THE ADELAIDE HOSPITAL.

Number of Cases of Hydatid Disease under Treatment during the Years 1852 o 1882,

inclusive.
| Number of Patients. Results of Treatment,
Situation or Organ.
| - Not : No
i Males, | Females, | Total. | Cured. | Relieved. | polieved. | Tied. |Record.
1 vy g o7 e T 61 45 109 30 | 46 3 12 13
Peritoneum ,..... 1 — 1 - — —_ 1 e
Liver and abdomen 1 —_ 1 | — - A8
i Elsewhere in the
abdominal cavity” 1 1 2 1 _— — 1 —
Eidney....... S 1 - 1 1 - —- — R
ImE 15 s s 20 6 26 ] 16 -— -— 2
Thorax: . .siens | — 1 1 — 1 — — —
130 h D B el AT -— 1 _ | — — 1 —
Neck 2 —_— 2 1 — —_ —_ 1
Cheeke i e e 1 Tl == 1 - MR |
Forehead ........ 1 — 1 1 —_ | —- — —-
Muscles ........ 1 I B o 3 1 — 1 -
Locality not stated | 12 11 23 10 8 1 4 —
Female breast . ... — 1 1 1 — — — =
102 73 | 176 62 73 1 a0 16

During the same period there were treated, as In-patients,
38,671 persons; so that during these thirty-one years one case
out of every 222:24 In-patients was Hydatid.

There has not been of late any very notable increase in the
number of these cases admitted, for during the five years 1873 to
1877, inclusive, there were seventy cases admitted ; from 1878 to
1882, inclusive, there were seventy-four cases admitted.

e i i
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THE MOUNT GAMBIER HOSPITAL.
Nuanber of Cases of Hydatid Disease treated from January, 1879, to December 31s¢, 1882,

inclusive.
Number of Patients, Lezults of Treatment.
Situation or Organ. & H
Males. | Females, | Total, | Cored. | Relieved, Rtﬁﬂ?eﬂ_ Died. R,,’:EHL
1 s L 17 8 | 25 11 T 1 8 1
Kidﬂﬁf iiiiii i ow o 1 " l o — —_— ]_ —_—
Omentum . ..... 3 2 [ —_ 4 — TR
“ Elsewhere in the
abdominal cavity”| 2 T8 e i (O s M |1
I s e s 11 5 16 8 6 — 2 —_
B et b 2 s 1 | ek | - — 1+] — —
no T S 1 —_ 1 11 P S =
Sub-cutaneoustissue| 3 l 1 4 3 1 i — —
a9 17 ab 26 18 2 g9 1

Of these fifty-six, two cases were re-admissions, viz.,, one
female, aged 22, suffering from Hydatid of the liver, discharged
relieved, but not expected to recover; the other, a man, aged
39, with Hydatid of the pleura, also not expected to recover.

The secretary, A. K. Varley, Esq., also reported two other cases
discharged relieved, which afterwards died outside the hospital.

Taking the entire record of this hospital from 1879 to 1882, in-
clusive, in round numbers about one out of every sixty-two In-
patients had Hydatid disease.

During the last ten years the proportion has been higher, viz.,
about one out of fifty-five In-patients, but the numbers for the last
five years have not exceeded those for the preceding five years.

With one exception, all the cases came from the south-eastern
district, and nearly all from swampy country.

It cannof fail to attract the notice of the reader that the
Mount Gambier Hospital records show a very high propoertion
of cases of Echinococcus disease. Indeed, next to Iceland, no part
of the world shows so serious a prevalence of the disease as the
south-eastern district of South Australia, whence the Mount
Gambier Hospital receives most of its patients. The matter is
further discussed in a later part of this work.

* Probably multiplecysts.  +In hospital, very ill (February, 1883).
1 A very interesting account of this case was published by Dr, Jackson, Australion Medical Jovwrnal,
June, 1371,
%
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NEW ZEALAND.

According to Hayter’s Year-Book, 1882, the population of this
colony, on December 31st, 1881, was 500,910.

The mean annual death-rate during the sixteen years 1865 to
1880 was 1238 per 1,000.

Hydatid Disease.—The returns of the causes of death were
not compiled by the Registrar-General’s Department prior to the
year 1873.

The earliest return supplied to the writer was that for the year
1877, and in this there is no reference made to Hydatid disease,
although five deaths are attributed to “ worms” in the boroughs
of Auckland, Thames, Wellington, Nelson, Christchurch, Dunedin,
and Hokitika., The returns for subsequent years, however, are
more complete, and they extend up to the year 1882,

Table showing the Nwmber of Persons of each Sex that Died in New Zealand from
Hydatid Disease, in the Four Years 1878-81, inclusive.

ﬁmm&agﬁl of
- . ortality due
Year, Males, Females. Totalz. to Hydatid
Insease.
o g L L TR Tl A A 6 129
VAT ot Ba bk J ] 3 7 125
T e e e | 3 (i} 9 ‘165
I bt d i SRl el el — 3 3 035
I g 16 25

The average of the four years shows that 116 per cent. of the
total mortality of New Zealand was due to Hydatid disease.

Sex.,—Nine of the deaths were those of males, whilst sixteen
of the deaths were those of females.

Table showing the Proportion in which the Various Organs of the Body were Attacked.

Organ, H“énm""_'::‘”f Remarks.
D (L S 17 Three cases liver and lungs, one liver and

spleen ; one death took place from strangula-
tion of the bowels.

Lungs and pleura.,..
Brain and spinal cord
Bones of pelvis......
Situation not recorded

[ i ]

In one case ovarian cystic disease was also
present.
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Ages of Deceased Persons.

Age. Number of Persons.
lt.olﬂj'earsuld ........................ Tapae ke Tyl ol e None.
lu 5 Eu !!!!! BER EPE R FERE r R IR N N N NN R NN l
Eu £ Eu L BEREFFRP R EARA I AR AR FER BRI A R A E
3'] 53 *u % AR AR i AR R AR AR P g
in - En = (AR E R AR N EE R LN NN N NN NN 'E
50 = ﬁn RN e LA R RN W E e s R R ER PR EER 'Il:
&buveﬁﬂ SR R b e d g d AR RR AR AR R R A LR ] Nﬂﬂﬂ-

25

Hydatid Disease in the Hospitals of New Zealand.—
By the courtesy of the Government, returns were obtfained from
the following hospitals :—Auckland, Charlestown, Christchurch,
Dunedin, Gisborne, Hokitika, Invercargill, Lawrence, Napier,
Naseby, Nelson, New Flymouth, Oamaru, Picton, Reefton, Ross,
Thames, Timaru, Wakatipa, Wellington, and Westport.

In the following institutions there were no cases of Hydatid
disease :— Charlestown, Gtisborne, Invercargill, Lawrence, Napier,
Naseby, Oamaru, Picton, Reefton, Thames, and Timaru.

The data procured from the remaining hospitals appear in the
following tables :—

Cases of Hydatid Discase treated in the Hospitals of the Colony of New Zealand.

Number of Patients. Results of Treatment.
Hospital,
Males, | Females. | Total. | Cured. | Relieved. | potred. | Died. |Record.
-_ﬁ-uﬂklandlvtt!iil = et 1* e — — 1 ]
Christchurch .... —_ — 1% — — — — 1
DunEﬂin @R ]I ﬁ lT 3 5 = ? 2
Hﬁklt]kﬂ TR E] 2 1 3 —_— 1 _— 2 —
Neleon ....o0 004 1 1 2 2 —_ —_ —_ —_—
New Plgmuut.h 7 13 20 1 9 6 2 2
Wakatipa. . ...... 1 5 6 5 = - =
Wellington ...... 3 1 4 1 1 -— 2 —_
w&&tpﬂrt R E ] () 3’ _—— 3‘ 2 - e 1 —r
Totals s.0000.: | 28 b | 57 14 16 6 16 5

* Sex not mentioned.
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Sex.,—In two instances the sex was not given, of the remainder
there were—

|1 R S R I R S e T 27

The proportion of the sexes admitted into the above-named hospitals
was about one female to three males, consequently there is a dis-
proportionately large number of females attacked in this provinece.

Taking the entire hospital population, it is impossible for the
writer to give any exact information illustrative of the proportion
of hydatid cases, inasmuch as in many instances he has been
unable to ascertain the total number of In-patients treated. It is
certain, however, that the number of cases of Hydatids must be ex-
ceedingly small. As far as the data go, they are as follows :—

. | Total Number of In-patients

Hospital. IH}B;:E:IE:TE:‘;: ;f | under Trﬁg;ﬁﬁfﬁg the
Auck!ﬂﬂnﬂ. AR R AR RE R R R R rl " EERREE 1 lu: 733
ﬂhﬂrlm @k R RS ER R R AR " 5“5
Pamedin, o e A R e e 17 13,288
Rolhkar bl s woiiin . oo o . 3 2,339
Nasoby e aisviinns T ke ot : — 440
New Plymouth ........... A o : 20 3,054
Oamaru.,., T gt e ok RTE —_ 736
Reefton ......... Sl ) dln o ke e — 353
b i et SR LA el e £ — 3,185
NRERLIDA LS s et e ae ki n s s 6 825
Wallingfen: - ons . i 4 about 4,000
Westpﬂr‘t L 3E A B O B B N BL R B BT BECRL B BN RE BN B BN BE NN 3 TEE
54 40,271

This is at the rate of 1 out of 7457 total In-patients.

Proportion in which the various Organs of the Body were Invaded.
CLASS A.—SINGLE CYSTS,

Number of Patients. Results of Treatment.,
Organ Attacked.
: Not . Ko
Msles. | Females. | Total., | Cured. | Relieved, Relieved. Died, R i

[y, ;| aiond A, SRS 08 13 i 21= i a T 1 4 4
Luﬂg Ao on b B R B R 1 R 1 = = _— 1 —d
Subcutaneous tissue| — i 4 4 -— -- — —_
Uteruﬂlll-ll-l-l-li-l m— * 4 1 —_ '2' — 1
Umrj EE AR R A B - ]. 1 —_— 1 ——— — —_—

< -

* Including two cases in which the sex was not mentioned.
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CLASS A.—SINGLE CYSTS—continued.

Number of Patients. Fesults of Treatment,
Hospital,
: Not . Mo
Males. | Females, | Total, | Cured. | Relieved. Relieved. Died. Becord.
Rplﬁen rrrrrrr " — 1 1 e —_ 1 — e
E.ldnﬂ? YRR 1 2 3 1 e T 2’ ——
ﬂmﬂnt-ﬂm TR E R ] e 1 1 1 ] — —_
“Elsewhereinab- 23 1 1 > ht M4 |
dominal cavity"
Bm]- T Y IR E RN ] l - I — — e ]. =
S’Pmﬂl 'D'Ul'li A EER L l = I = 5 = - I —
17 an 39+ 11 10 4 9 a
CLABE B. MULTIFLE CYS8T3.
Number of Patients. Resulis of Treatment.
Organs Attacked.
gam. Females. | Total. | Cured. | Relieved. | o Elf‘eg'é o | Died. | No
IuiTErﬂnl]? TR} 5 J 1 E 1 2’ —_— 3 et
In liver and lung 4 1 5 1 2 - 2 —
Liver and else-
where in the 2 5 7 1 2 2 2 —
abdomen t
11 N 18 3 6 2 7 ==
Susmnary.
Number of Cases. ' Results of Treatmetits

. Not Mo
Males. | Females. | Total. | Cured. | Relieved. Relleved. Died. Rl

mﬁ;m;“smgl“" 17 | 20, aon |00 ] 2D g i o | s
m;'ig !;'F'ETHMT:} 1 A 1 9 K L I 2 1| —
Rl B o T 6 |16 ] &

Mortality of Hydatid Disease in New Zealand.,—In five

cases the result was not recorded, in sixteen death occurred in
hospital, i.e., at the rate of 30-7 per cent.

+ Includitig two cases—sex not given.
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TASMANTIA.

According to Hayter’s Year-Book, 1881-82, the population of
this colony on December 31st, 1881, amounted to 118,923 souls.

The average annual death-rate for the sixteen years 1865-1880,
inclusive, was 1525 per 1,000.

Hydatid Disease,—The Colonial Secretary, writing under
date Hobart Town, March 7th, 1878, reported, upon the authority
of the Registrar of Births, Deaths, and Marriages, that “No
““ deaths from this disease were registered in the years mentioned
““in the forms,” and, he added, that the Government Statistician
and Dr. Edward Swarbeck Hall, who had taken much interest in
vital statistics, had nothing to add to the minute of the Registrar
when referred to them.

The returns for the following four years are shown in the tables

appended.

Table showing the Number of Deaths registered as Due to Hydatid Discase in Tasmania
during the Years 1878, 1879, 1880, and 1881.

Year, Males. | Females. | Totals. P’gm“ﬂ;{:;ﬁﬁﬁﬁmr
B s i v e i 2 -— 2 *1176 per cent.
IBTQ e M PEaE 1 1 2 1185 Pﬁrﬂ&nt;
]-EED EREER EE - FERE BB EE GE ]- — I- -{'5{'6 PET EEll.t.
1881 ,.. . — 1 1 ‘0577 per cent.
4 2 (3}

Table showing the dges of the Deceased Persons.

Age. Nuinber of Cases.

Uﬂdﬁl’lﬂ‘j"ﬂmtﬂﬂ Bd o @R R R R R R E o @B B W R W R Rk R Hﬂll.ﬂ
BEIWEEI]. lﬂﬂﬂﬁﬂﬂ FEmﬂlﬂ..h‘;jjiiii--l—'ill—i AR Hﬂ‘h&

L 2{] L) 30 B TR R B R E B B R BE S 1

> 30 “ 40 S PN T e T None

e 40 “ 50 R T 1

=5 E{} - ﬁﬂ oS S (R E A NN TR EREENE R ] Huﬂﬂ
DmﬁﬂFMdd =8 B E R R EEEEEEFE EEEE R "aEsem LN 4

The situation of the cysts was not recorded in the refurns:









PART V.—CONDITIONS AFFECTING THE PREVA-
LENCE OF ECHINOCOCCUS DISEASE IN DIFFERENT
COUNTRIES AND LOCALITIES.

Conditions Affecting the Prevalence of Hydatid
Disease in Different Countries and Localities.—From the
foregoing statisties, it will be seen that Echinococcus disease has a
very wide distribution in space. Indeed, it is known to occur
with greater or less frequency in almost all countries inhabited by
Europeans or their immediate descendants.

So little is known of the diseases of those savage races among
which European physicians have not dwelt, that it is not sur-
prising to find no record of this affection among the few remaining
primitive races. But it seems probable that, as regards the
aborigines of Australia, Echinococcus disease came to them in com-
pany with whisky and other blessings of European civilization.

At the present time, however, Hydatid disease is extremely
common in the * blackfellows” of both sexes who loiter about
the outskirts of settlement in the colonies of Victoria and South
Australia. The writer has no personal knowledge upon this point
in regard to the other colonies of Australia.

It is probable that wherever man and his faithful friend and .
companion—the dog—are found together, there also will be found,
with greater or less frequency, Hydatid disease in the former.

‘Whether future investigation. prove this to be the case or not, it
is very evident, from the statistics recorded, that at the present
day the frequency of KEchinococcus infection in man and the in-
ferior animals varies much in different countries,

In Germany, France, America, and British India the disease is
comparatively rare.

It is, of course; impossible to illustrate this fact by exact figures,
2 A
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but as far as the data at present available extend, the results of
the inquiry may be summarised as follows :-—

Table showing what Proportion of the Total Mortality was referred to Hydafid Disease
in Varions Countries, from dete supplied by theiy vespective Registrars-General.

; . [ Proportion of
: Period over which the e i .
Country. Ntk eslenil. | Total Mortality referved to
[
I

Hydatid Disease,

England and Wales.... | 10 years, viz., 1871 to 1881 | One out of (about) 12,000 deaths

b T o R R S 14 1868 to 1882 | 2:98 per 1,000

New South Wales .... | 7 o 1876, ' | 14l 3
Queensland .......... 4 SRR AT bt Returns inadequate
South Australia ...... 10 & 1873 to 1883  1-23 per 1,000
New Zealand ........ 4 y 18780 1882 118 L

Tasmanily ;. 2 ; ..o doeas 4 s i 871 &

Table showing what Proportion of Hospital Tn-patients Suffered from Hydatid Disease.

— e —— —_—

Country. Treportion of Hydatid Disease.
Five English hospitals .............. | About one out ﬂf {.lhnut} 1,000 in- pahents
Victorian hospitals ..... | liu
New South Wales hc:splt.ﬂs .......... - i 380 i
South Australian hospitals . ........ 22 & 182 5
New Zealand hospitals ... .......... Ly g 746 o
Tasmanian hospitals ......cc0000000. X Ak 325 L

The countries in which Ech.nococcus is most prevalent are Ice-
land and Australia.

It will be interesting and instructive to discuss, therefore, what
the local conditions are which, in two such dissimilar regions,
encourage the spread of Hydatid infection to so high a degree.

TFrom what has been already stated, it may be regarded as proven,
beyond all question, that the disease known as ** Hydatids” in man and
the domestic Herbivora is occasioned by the development of a special
Bladder-worm {Echinococeus), derived from the egys of a small Tape-
worm (Twnia Echinococeus), whose usual habitat is the upper half” of
the small infestine of the dog.

The minute ova of the adult Tapeworm are conveyed by some
means, most commonly by the drinking water, into the stomach
of the future victim, and the contained embryos ultimately develop
in its organs into Hydatids.

- i iy
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It has been suggested by Dr. Dougan Bird,* of Melbourne, that
it is possible for the eggs of the Tapeworm to be conveyed by the
respired air into the lungs, and that they may there directly
develop into pulmonary Hydatids without previously entering the
digestive organs. This hypothesis has already been discussed.
(See p. 122.)

It may be regarded as certain that the eggs of the Twnia must
be taken into the body i order that Hydatid infection shall oceur
in man, for there is not the smallest evidence that the Hydatid
Cyst or Echinococcus-heads of one host can directly produce an
Hydatid in another host, when swallowed by the latter; econsequently
the popular opinion that Hydatids oceur in man by eating under-
done mutton is totally unfounded upon fact, and is, moreover, in
the last degree improbable.

As regards the hosts of the adult Tewnia, the only animals in
which, up to the present time, Teenia Echinococcus has been found
are the domestic dog, the wolf (Cobbold), and the jackal (Panceri).
From analogy it may be expected to be present occasionally in
the Australian dingo, buf, as far as the writer knows, it has not
been actually found in this animal,

For all practical purposes the domestic dog, therefore, must be re-
qarded as the direct source of Hydatid infection in man and the domestic
Herbivora.

But the dog itself must, in turn, receive its infection by eating
the fresh viscera of animals containing Hydatid Cysts.

It is probable that the term of sojourn of Twnia Echinococeus in
the bowel of the dog is a brief one—probably, indeed, it does not
usnally exceed a few weeks ; consequently, a dog becomes soon freed
from its infection. It is likely, however, that cach minute Tape-
worm can in succession produce several ripe proglottides; and as,
moreover, there are often thousands of the Tweniz present at the
same time in the intestine, and as each ripe joint contains hundreds
of eggs, it follows that a single bhighly-infected dog may be the
agent for setting free tens of thousands of ova.

But a dog may, by frequently eating viscera containing Hydatids,
keep itself continually re-infected with Echinococcus, so that
virtually it may never become clean.

*0On Hydatids of the Lung. 5. Dougan Bird, M.D. Melbourne, 1877. Second edition, pp. 2
and 3.
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As regards the domestic Herbivora, e.g., sheep, pigs, and horned
cattle, the case is different, for the Cystic Hydatid has a long life in
its host. How long this may be is unknown, but it probably
lives for many years, slowly but continually increasing in size, and
forming new Brood-capsules and Echinococeus-heads, so that a large
cyst may contain myriads of Echinococel at last.

From this it results that, when a dog makes a meal of such a
cyst, it breeds hundreds or thousands of Tewniwm, and this explains
why, in many cases, dogs contain such vast numbers of Twnia
Echinococeus.

However, even in the case of the Cystic form, death comes at
last ; and, if the host lives long enough, the Hydatid, like every
other living thing, dies, even whilst still enclosed in the body of
the host. This spontaneous death is usually due to the starvation
of the parasite, in consequence of degeneration of the adventitious
sac through which it derives its nourishment.

From what has been just mentioned, it follows that if Echino-
coceus is introduced into any new country its spread will be deter-
mined by four factors—

1st. By the number of dogs in the country.

2nd. By the opportunities that ewist for enabling the eggs bred in
the dog to be swallowed by domestic Herbivora and Man.

ord. By the number of domestic Herbivora— Sheep, oxen, pigs,
&e.

4th. By the frequency with which dogs eat the organs of infectea

sheep, &e., containing living Hydatids.

Given a country with many sheep, &c., the organs of which
are often eaten raw by the dogs, if the water supply be scanty,
and procured from bogs, swamps, waterholes, and dams, on the
banks of which dogs may deposit the eggs, to be blown in by the
winds or washed in by the rains, and there be dogs in abundance,
we then have all the conditions necessary to the spread of the
disease.

But if sheep, oxen, pigs, &ec., are few, there will be but few
Hydatids. If there are not many dogs, there cannot be very many
of the Tapeworms. If the dogs never eat the organs containing
Hydatids, they can never become the hosts of the Tweniz. If the
eggs are blown into a large river or lake, it would be very unlikely
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that a sheep should happen to swallow the particular drop of water
that contains the dangerous egg.

The same conditions that govern infection in the sheep apply also
as regards man, oxen, pigs, &e.

In considering the influence of the four factors already referred
to upon the prevalence of Hydatids in different countries, it will
be convenient in the first place to notice—

The Number of Domestic Herbivora in Different
Countries.—Under this heading we shall include sheep and
horned cattle, but not pigs and goats, inasmuch as the writer is
not in possession of sufficiently ample data to institute a comparison
as regards the last-named animals.

Table showing the Number of Domestic Herbivora (including sheep and Lorned cattle)
per 100 Inhabitants in the following Countiies.

Per 100 Inhabitants,
Conntries.®
Domestic Her-
Sheep. Horned Cattle. Yivoca:
|
et e il by r e o S : 93 | 29 122
ance"!lflilll!‘fll!l!l'-!-l! 64 1 EU 94
BETETE Y s e O R e 55 ' 35 a0
el R E S L R 488 | a6 524
Europeasa whole ,............. GG | 30 96

Table showing the Number of Domestic Herbivora (including sheep and oxen) per 100
Tnhabitants in the various Colonics of Australasia.

——

Per 100 Inhabitants,
Colony. +
Sheep. Horned Cattle. I-]I)c‘:*l‘:l:ifnli:. -
viﬂtm'ia FREEE FR 3N L+ EAER FARE R 1,20‘1 149 ]}353
New South Wales ., ..... e | 4,381 348 4,729
Queensland..... S s e e 3,067 1,398 4,465
Bonth Australia . ... ..csesvdnaes 2,415 114 2,529
New Zealand ........... SRk e 2.695 ! 119 2 814
Tasmania ..... Mo : 1,554 ' 110 1,664
Australian Colonies as a whole .. 2,402 287 2,659

® The figures for Great Britain, Franee, Germany, and Europe as a whole are from * The Balance-
“ sheet of the world, 1870-80, by Michael G. Mullhall, F.5.8., London, Edward Stanford, 1881, table
27, p. 40. Those for Iceland are from Krabbe, * Recherches Helminthologiques en Danemark et
“ gn Islande,” page 59.

+ The figures for the separate colonies have been deduced from “ The Victorian Year-Book,
“1880-81." By Henry Heylyn Hayter, Government Statist of Victoria. Folding-sheet, No. 3. But
those for the Australian colomies as a whole ave from dullthall, loco cit.
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From the tables it will be seen that the number of domestic
Herbivora in relation to the human population is more than four
{imes as great in Iceland as in Great Britain, and that Australia
has more than twenty-two times as many of these animals per 100
of population as the mother-country possesses.

But when we come to consider the number of these animals in
each colony, we find that in Vietoria, where, according to our
statistics, Hydatid disease in man is most prevalent, the number of
domestic Herbivora per 100 inhabitants is the lowest, so that it is
quite plain that other important elements must be operative to
cause Hydatids in man, and it proves, also, that the domestic
Herbivora do not directly infect man with Echinococcus disease,
but merely suffer in common with him.

The Number of Dogs in these Countries.—Unfortu-
nately, the data of this kind at present available are very
scanty, for, at best, the only records procurable are the num-
bers of dogs regisfered by the public authorities in different
countries.

According to Krabbe,* there was in Great Britain, in the year
1855, about one registered dog to every fifty inhabitants, whilst in
Iceland, at the time of his investigation, there was about one
dog to every three to five inhabitants. So that there were, at
his lowest computation, ten times as many dogs per head of
population in Iceland as in Great Britain, and, as we have already
seen, there were four times as many domestic Herbivora per
head.

From this it follows, other things being equal, that an Tcelander
was threatened with Hydatid infection from the dogs ten times
more than an Englishman, and, besides this, every Icelandic dog
- had four times as many chances of eating the host of a Hydatid
as an English dog had.

According to Burton,t in Iceland dogs were formerly far more
numerous than men, “and they were trained to keep caravan
“ ponies on the path ; now they guard the flocks, loiter about the
“ farms, and keep cattle off the fimn.” -

# Op. rit.
t Tltima Thule, or 2 Summer in Iceland, by Richard F. Burton. London, 1875. Vel L. p. 171,

-
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Neisser® gives the following table, showing the proportion of
dogs to the human population in various places :—

— .

Ome Dog to
Country. i Inhuhimi;ts. Town, r(]:?&gli_l&gn::

I |
Mmoo | 22 Badune o | 49
BEIEIIT S s sanas aasusns 18 11T R e _ 45
e S L , a0 etockholm .. .o oo v vas. : 36
Cantor Thurgan ........ : 41 Copenhagen ............ : 68
Lot S R 11 '

| .

Number of Dogs in Australia.—No information is pro-
curable as to the probable numbers of dogs in the colonies of New
South Wales, Queensland, South Australia, Western Australia, and
New Zealand. |

However, 1t is certain that the number is very great, and very
far indeed in excess of the usefulness of these animals.

In the earlier days of settlement in Australia the flocks of
sheep were guarded by shepherds, who naturally availed them-
selves largely of dogs to aid them in their work. Of late years,
however, nearly all sheep stations have been fenced into suitable
paddocks, and hence, to a considerable extent, the need of sheep-
dogs has lessened. Still a large number of such animals exist,
being kept partly from custom, and partly to help in travelling
“stock ” from one part of the country to another.

Sporting dogs, too, such as greyhounds and so-called ““ kangaroo”
dogs. have largely increased of late years. Finally, the cities and
towns swarm with dogs, of which a Ballarat paper wittily observes,
that their “number is legion and their breed is mongrel.”

How numerous such unregistered dogs are in some cities is
shown by the fact that in a telegramt dated Sydney, May 2nd,
1882, it was reported that ‘ operations for the destruction of dogs
“in the city for the year have just been completed. ZThirteen
“ hundred were destroyed, only thirteen being claimed, and thirty-
““ two valuable ones were turned loose again. The cost to the State
“was £162 10s.”

In all the cities and larger towns of South Australia and Victoria,
paroxysmal efforts are made to destroy unregistered dogs, but as

* (p. ¢it., p. §9. + The South Awstralion Register, May 2nd, 1852,
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far as the writer’s personal experience goes, this is done with far
greater energy in South Australia than in Victoria.

By the courtesy of the Government of Victoria, the author has
been supplied with very complete returns of the dogs regisfered in
that colony by the officers of five cities, five towns, forty-one
boroughs, and 100 shire councils ; the results appear in the table
appended.

Table showing the Proportion of Registered Dogs to the Population in Victoria.

FPopulation
Year, m:m?rding to | Number of Dogs, | Proportion of Dogs
Hayter. I to Population.

L e L — 32,504 ——
g [ R A Neae e, B e 772,039 33,284 1 to every 23
I L T T L 783,274 34,191 1 N 23
| e e e e S 791,399 36,917 1 i 21
IR A et Tt S n T e 801,717 | 36,532 1 L 22
| R S ST e M alath e 815,494 37,097 1 L 22
L s e R R ey 827,439 | 37,251 1 k¢ a9
e e e e e 540,620 | 37,248 1 Fif 221
et (U e e RS o e e 860,067 | 37,493 1 EK 23

The author has, however, strong reasons for suspecting that not
a tithe of the dogs in Victoria are registered in conformity with
the provisions of the local Act.

TASMANIA.

The Government of this colony has kindly supplied the author
with returns of the number of dogs registered in the City of
Hobart, Town of Launceston, eighteen municipalities, and nine
police districts, for the years 1872 to 1880, both inclusive. From
these returns the author has prepared the table appended :—

S Number of Dogs | Proportion of Do
Tear. ““"&;‘;ﬂfﬁr‘“ Registered. = tn[J:I Pﬂpuhﬁm.gl
15 e Tl LR R R — 11,101 —
IBTB it et s onimlswn 104,217 11,248 1 to 9°26 persons
1 e e T e 104,176 11,669 1to 892 ¢
BB e s e VAT aia min 103,663 11,721 1to5-84 =
VRT6 it o e i Saaia wain aie 105,414 12,497 lto 544 ¢
B N e b et R i e 107,104 12,153 1to08-81 ¢
A T T 109,947 12,768 1 o AsRT St
BT L < cata b o bistrch e an S 112,469 12,721 1to 884
1880 . e lat el e et 114,762 13,318 1 to 8761 *F

By

I
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It is remarkable that the dogs registered in Tasmania appear to
be almost three times as numerous in proportion as in Victoria.
Probably this is attributable to greater stringency in the registration
of these animals in Tasmania, and does not really represent the
existence of a greater proportional number of dogs in that colony.,

Of course, the domestic Herbivora, and the dogs in any country,
merely represent the number of hosts suituble for the development,
respectively, of the Cystic Hydatid and the Cestoid Tewenia Kchino-
coceus, and the next important element to consider is, the number
of these animals actually found to be infested with the parasite.

Proportion of Domestic Herbivora Infested with
Echinococcus in Various Countries.—As regards Great
Britain and the greater part of the continent of Europe, but little
information of this kind appears to exist.

ENGLAND.

Dr. Thudichum* reported, in 1864, as follows :—

** About eight years ago, I instituted an inquiry into the frequency
“ with which Echinococeus occurs in the cattle killed in the district of
“ the parish of St. Pancras, north of the Euston-road, London. Amongst
“ the worst classes of sheep sold in Camden Town, I then sometimes
“ gould not find a single animal that was entirely free from Echinocoecl.
* My present impression is that at least a third, if not a half, of all the
¢ gsheep which I then examined contained Echinococel in some state or
“ other of development, varying in size from a pin’s head to a man’s fist.”

In 1864, however, the disease was rare in the sheep slaughtered,
but then the author remarks that his observationsin 1856 were made
during winter and the early spring months—January to March ;
but in 1864 the investigation was carried on in the three months
ending with July.

¢ Sheep are born in spring only ; they are infected with parasites with
“the greatest facility during the first year; much less easily, perhaps
“mnot at all, with Teniwe, at least, during the second and subsequent
“years. Infection with the eggs of Teenia probably oceurs with greater
“facility in wet years than in dry years. It occurs probably with

* greater facility during spring than tlurmg summer. As regards Echino-
““ coceus in the country, it must necessarily occur more frequently in
ke spring than in other seasons, because most sheep are killed during

“ winter, and the Twnia developed in c'logs after such killing ha.ve a
* duration not exceeding fifty-four days.’

ort by Dr. John Louis William Thudichum on the Principal Parasitic Diseases of the Quadru-
ﬁgf ;ﬂl;ure used for Food. Swe::ﬂ- Eeport of the Medical ﬂ]l;lcer of the Privy Council. London,
s P

2B
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Echinococcus was scarce in the pigs, and also in oxen and cows,
killed in London during Thudichum’s period of observation,

ICELAND.

With regard to this country, however, the guestion has been in-
vestigated by an excellent authority, viz., the late Dr. J. Hjaltelin,

of Reykjavik, who for many years was the chief medical officer for
Tceland. He writes*—

“ I have for many years been investigating how frequent this disease
“is in the Icelandic sheep, and I have come to the conclusion that
** traces of it are found in more than every fifth sheep. Nearly all the

* peasants have ascertamcd that this parasite may be found in every
“third sheep that is more than three years old. In a distriet called
‘¢ Bkaptar-syssel, with about 3,000 inhabitants and 22,000 sheep. the
“ Echinococel are said to be found in every adult sheep, and it is
*“ worth attention that just in this district every third adult person is said
“to have Hydatids. Whether this is exact or not I cannot tell, but thus
“ it was stated to me by a pliysician who has been serving there for more
*“than thirty years.”

This is what might be expected from the well-known prevalence
of Hydatids in man in this country.

BRITISH INDIA,

It has already been mentioned that Hydatid infection is nof
common in the natives of India, and, consequently, it is somewhat
remarkable to learn that in some parts, at least, the disease is by

no means rare in the domestic Herbivora, for Cobboldt writes—

“ One of the most valuable contributions to our knowledge of the
“ prevalence of Hydatid disease affecting animals is that supphed by
** Dr. Cleghorn, from a statistical table constructed by the executive
* commissariat officers stationed at Mooltan. The record in question
“ shows that, out of 2,109 slaughtered animals, no fewer than 899 were
“ affected with Hydatid disease. This is equal to more than forty-two
“ per cent, In the majority of cases both the lungs and liver were
* affected ; cysts were found 829 times in the liver and 726 times in the
“lungs; in a few instances they were present in the kidneys, and also
** occasionally in the spleen.

“ The inference from all this 1s, that in India, 1f not elsewhere, the
“ Echinococcus disease 1s much less common in man than it is in animals.
* The explanation is simple enough, since eattle have more ready access
** to, and less seruple in partaking of, filthy water or food, in or upon
* which the eggs of the Twmnia Echinococcus abound.”

—

* Lieports upon the FProgress of Practical and Scientific Medieine in different parts of the World,
edited by Horace Dobell, M.D). London, 1870, page 283,

+ Parasites. London, 1879, p. 124,
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AUSTRALIA.

Unfortunately, there exist at present no statistical data illus-
trative of the frequency of Hydatids in the domestic Herbivora.

However, it is a matter of common observation that the sheep,
especially those pastured in the south-eastern district of South
Australia, are to an enormous extent infested with Echinococcus ;
in fact it has been stated to the author, that infection is here the
rule.

And even as regards other parts of this colony, the disease is
very common in sheep. For example, in the year 1880, fifty sheep
slaughtered on a sheep station about 100 miles north of Adelaide,
when examined by a highly intelligent observer, were found in-
fected as follows :—*“ Ten per cent. of these were badly diseased in
““lungs and liver both ; six per cent. were diseased in the lungs
" “only; and six per cent. in the livers only.”

In many parts of the same colony the kangaroos and other
native game are highly infested with the same pest.

It is remarkable that in Australia, whose wealth so largely con-
gists of its flocks and herds, so little attention has been paid by its
Governments to the diseases originated by parasites. It is to be
hoped that this matter will, ere long, receive the earnest attention
that its importance demands. No better insurance premium
could be paid in the interests of stockowners than money ex-
pended in the establishment of a scientific veterinary institution
in each of the metropolitan cities.

The most important factor in the spread of Echinococeus disease
is the frequency with which the dogs in any given
country are found infected by Tenia Echinococcus.
Comparatively little attention appears to have been paid to this
subject, and the published facts are but few.

GREAT BRITAIN.

Cobbold* states that—

“ No person has seen the Twmnia Echinococens in any English dog
*“which has not been previously made the subject of experiment, but
‘“ considering the prevalence of Hydatid disease amongst us, there can be
“no doubt that English dogs are quite as much, if not more, infested than
‘ continental ones; probably at least one per eent. of our dogs harbor
“the mature Tapeworm.”

* Parasites, p. 125; -



188 TENIA ECHINOCOCCUS IN DOGS,

It is surprising, considering the frequency of Echinococcus in
sheep slaughtered in London, that the adult parasite is not more
common in the dogs.

GERMANY.

Naunyn* states that Twenia Echinococcus must be a rarity in
the town dogs of Berlin, for, in about twenty dogs carefully ex-
amined by him, it had not once been met with.

Leuckartt mentions, however, that the intestines of dogs con-
taining Tewenia Echinococcus had often been sent to him from
Gottingen ; whilst, in Giessen, he had never met with it except after
experimental feedings.

FRANCE.

Davaine, in the most recent edition of his classical work,} men-
tions no facts bearing upon the frequency of the parasite in this
country.

DENMARE.

Krabbe || examined at the Veterinary School at Copenhagen,
during the years 1860-63, 500 dogs of all sizes and ages. In only
two instances did he meet with Taenia Echinococcus, being at the
rate of 04 per cent.

ICELAND.

Krabbe,§ during a visit paid to this country in the year 1873,
examined 100 dogs procured from various parts of the country,
and he found this Tapeworm present in fwenty-eight instances.
This is precisely what might have been expected from the known
prevalence of Hydatid disease in this country.

AUSTRALIA.

Towards the close of the year 1882 and the early part of 1883,
the author commenced an investigation, with the view of ascer-
taining the prevalence of Twnia Echinococcus in the dogs of the

* Archiv fiir Anatomie, Physiologie und Wissenschaftliche Medicin. Reichert und Du Boiz Rey=
mond, 1863, No. 4, page 415.
+ Op. cit., footnote to page 750. % Traité des Entozoaires, Paris, 1877,
[| Recherches Helminthologiques en Danemark et en Islande, par H. Krabbe. Copenhagén.
London and Paris, 1866, pp. 3 and 11,
Op. cit., pp. 21 and 52.
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cities of Adelaide and Melbourne, as well as in those of the south-
eastern district of South Australia.

Although prevented by the claims of his daily professional
duties from prosecuting this inquiry to the extent that its im-
portance demands, the author yet ventures to think that the facts
already ascertained by him fully account for the very serious pre-
valence of Hydatid disease in the localities where investigation
has been made. The result of the inquiry has been the discovery
that this dangerous parasite is present in a much greater proportion
of dogs, in some parts of Australia, than Krabbe found to be the
case even in Iceland.

The mode of examination adopted was as follows :—The small
intestine of the animal was secured by ligatures immediately below
the pylorus, and above the ileo-ccecal valve, and removed from the
body with its contents. It was then divided into two halves, and
each portion was washed out thoroughly by a strong stream of
water passed through its interior. The washings were received in
large glass vessels, and little by little every portion was examined
in a large shallow tray, the sides and floor of which were painted
Jet black. When necessary the washings were diluted with more
clean water, until it was possible to see distinctly the most minute
objects visible by the naked eye, or through an ordinary hand-
glass.

The intestines were in many instances afterwards slit up in the
usual way, and carefully examined ; but when present at all, this
minute Tapeworm was always found in the washings.

Almost invariably, Tenia Echinococcus was found only in the
upper half of the bowel, and Twenia Cucumerina in the lower half,
When the larger species of Tapeworm were found, it was usually

at about the middle or lower half of the intestine.

It is well known to helminthologists that the three larger Teenize
of the dog, viz., T. serrata, T. ceenurus, and T. marginata, have a
very close resemblance to one another ; the specific distinetions of
the adult Tapeworms are indeed by no means striking, and depend
upon differences in the average length and size of the Tapeworm
colony, in the dimensions of the hooklets, and in the ramifications

of the uterus.
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The author, therefore, cannot feel assured that his diagnosis
of the larger Tapeworms has been invariably correct; as regards
Teenia Echinococcus and T. Cucumerina, no possible error can
have been made. In all cases where, from the fewness or
damaged condition of the specimens of I, Echinococeus found, the
least doubt existed, the specimens were invariably examined
mieroscopically.

In many cases, round worms were also found present, sometimes
in very large numbers. No attempt to actually count the entire
number of specimens of any of the Entozoa present was possible,
with the limifed time at the disposal of the observer.

The dogs examined were stray unregistered animals, captured
by the police authorities in the various localities. Those examined
at Adelaide were carefully examined, but the dogs examined in the
south-eastern distriet, i.c., at Penola, Millicent, and Mount Gam-
bier, came under observation under circumstances and conditions
very unfavorable to an exhaustive investigation. It is therefore
not unlikely that the presence of this minute parasite may have
been overlooked in some cases.

The general result of the inquiry is, however, quite clear and
very important, viz :—That not less than forty per cent. of the un-
reqistered dogs examined, both in the City of Adelaide and the various
parts of the south-castern district of South Australia, were infested
with Tenia Echinococcus.

It should be mentioned, however, that during the months of
June, July, and August, 1883, six dogs captured and destroyed by
the police in Adelaide, were examined ; in none of these could any
specimens of Tania Echinococcus be found, and at mo previous
time had so many dogs in succession been found free from the
parasite. The explanation is probably this: The first scries of
dogs examined were, for the most part, vagrant and homeless
animals, which must have picked up their living from slaughter-
houses, &c. The second series were a small fraction of a consider-
able number of dogs destroyed by the police because they were
not registered. Many of these, without doubt, had nominal owners,
by whom they were fed, although they had not been duly registered.

Tenia Cucumerina was very much more common, and although
the author unfortunately neglected to record its occurrence in each
instance, he is under the impression that this Tapeworm was rarely
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if ever absent from any dog examined, either in South Australia
or in Melbourne. It seeems to be everywhere common in the
domestic dog. Thus Krabbe met with it in forty-eight per cent.
of the dogs in Copenhagen, and in fifty-seven per cent. of those in
Iceland. Through the discovery of Melnikow, it is now known to
be derived from the louse of the dog (Trichodectes Canis).

It is usually present in large numbers, and, in one instance that
came under the notice of the writer, the number present was
enormous ; for the lower part of the intestine of this dog was
densely covered with vast numbers of these parasites.

As regards the larger Tapeworms of the dog, Twenia Cenurus is
derived from the well-known cystic parasite, Ceenurus Cerebralis,
which, by its presence in the brain, causes the disease known as the
“gid,” ““ staggers,” or ““ vertigo,” in the sheep. As far as the writer
is able to learn, this disease is rare in the sheep of South Australia
and Viectoria, and consequently the adult parasite is not likely to
be common in the dogs. T:wnia Serrata is derived from the Cysti-
cercus Pisiformis, infesting hares and rabbits. Tewmenia Marginata
is derived from Cysticercus Tenuicollis of sheep, oxen, and pigs.

VICTORIA.

The only place where the author has had the opportunity of
examining dogs in this colony is Melbourne.

The dogs examined—ten in number—were obtained from the
town of Hotham, which is in reality a part of Melbourne, and the
writer is indebted to Mr. Charles E. Randall, the Town Clerk of
Hotham, for the supply of the stray street dogs in question.

Table showing the Result of the Eramination of Ten Dogs in Melbourne.

Date of : z z
Ko. Hind of Dog. Ext:ﬂi;ljfnliﬁa- E-:h?rﬁ}g;tm'ls ﬂufafnﬂm& M;E.Ei':::m_ Ascarides,
{ 1883.

1.| Male Retriever .... |Jan. 13 None A few — —

2| « Mongrel...... | “ | Hundreds|]5¢veral |} mppee —

3 i R ¢t .| Thousands — Several Many

4 “ Beotch Terrier i Very few | Several | Several i -—}

' S A very large

5 ¢ Retriever .... £E None — — { S
6 | Female Scotch Terrier = None —— — —

7 %  Mongrel .. AL None | Numerous — Numerous
8 | Male Mongrel...... I None Many — A few

9 ¢ Newfoundland | Jan. 16 | A few — Several A few
10 | Female Spaniel .... X A few Many — TElaity
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From the foregoing table, it will be seen that five out of the
ten dogs examined at Melbourne were infected with Twmnia
Echinococeus, so that, in this respect, the street dogs of some parts
of Melbourne are quite as dangerous as those of Adelaide.

It is to be hoped that observers interested in this subject will
institute a more extensive investigation into the matter, not only
in the various districts of Viectoria, but in all the other colonies of
Australasia.

Conditions Influencing the Mutual Infection of Dogs
and Domestic Herbivora. —Dogs must reccive their infection
by eating the flesh, and especially the viscera, of animals containing
living hydatids, and this must take place chiefly in consequence of
the careless habit of admitting these animals to slaughter-houses,
public abattoirs, offal pits, and butchers’ shops, In the cities of
Melbourne and Adelaide, and in many of the country places of
both the colonies of Vietoria and South Australia, the author has
satisfied himself, by personal observation, that not the smallest pre-
caution is taken to exclude dogs from such sources of infection.

In the country districts an enormous destruction of sheep takes
place by the ravages of dogs, and legislative enactments have been
made to check the loss arising from this cause.

Again, the indigenous animals, such as kangaroos, are in some
parts highly infested with Hydatids, and the writer has been in-
formed that it is common to permit the hunting dogs to regale
themselves with the livers of the animals captured in the chase.
In this way, it is easy to explain the enormous prevalence of Tenia
Hehinoeoceus in some parts of Australia.

How long the Iechinococeus-heads can retain their vitality after
their enveloping cyst has been removed from the living body of its
host is unknown, and it certainly varies much according to external
circumstances. For example, the writer has found scolices in full -
life sixty hours after their removal from the human liver, whilst, on
another occasion, Hydatid fluid was found swarming with vibrios,
and quite half the contained scolices were dead, twenty-nine hours
after removal from the host. Both were specimens of normal Hyda- -
tid fluid, and were placed under exactly the same conditions, except
that, in the former case, the temperature of the air ranged between
a minimum of 45° 3’ F. to a maximum of 61° 3’ F. ; whilst in the

latter instance the temperature ranged from 56° 1' F, to 70° 3’ F.
2c
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It is probable that decided putrefaction of the cyst or its con-
tained fluid will determine the death of the enclosed Echinococei.
Hence it follows that, in cool weather, dogs are far more likely to
acquire Echinococcus infection than in hot weather.

Modes of Infection in Man and the Domestic Her-
bivora.—The cystic form of Echinococeus has a rather wide
distribution in the animal world; thus, among the animals which
have been found to serve as its * hosts,” may be mentioned—
man, the monkey, the sheep, ox, pig, deer, camel, giraffe, the
horse,* ass, zebra (Huxley), kangaroo, squirrel (R. Leuckart). It
1s stated to have been met with in the domestic cat, in the panther
(Hyde Salter), and the author has specimens procured from the
abdomen of a lemur from Madagascar. Moreover, it appears to
be not even confined to Mammalia, for von Siebold found it in the
lung of a turkey,* and by both von Siebold and Pagenstecher it
was met with in the peacock.t

Practically, the most important * hosts” for the eystic worm are
man and the domestic Herbivora. :

It is, of course, a matter of primary importance to consider the
media by which the eges of the Tapeworm inhabiting the dog
obtain entry into the bodies of these hosts.

It is evident that climatic conditions alone can exercise no
decided influence in any direction, for neither the cold of Iceland
nor the heat of Australia prove unfavorable to the spread of the
infection, and we naturally look for some conditions, common to
both countries, to explain the striking prevalence in these lands.

Whatever enables the Tapeworm eggs to enter the body must
act as one of the ““determining causes,” and among these causes
must be considered the objectionable habit of permitting dogs.to
lick the faces and hands of adults and children.

That communication in such a way is not very rare, the author
has had reason to know ; for example—

In February, 1879, a child aged two years and one month
was brought to him, suffering from an enlargement of the liver,

which had been first noticed by his mother about six weeks pre-
viously. The tumor was aspirated, and found to be an Hydatid

* Cobhold., Entozoz. London, 1864, p. 261
+ See Rudolph Leuckart, Die Parasiten des Menschen. #weite Auflage, Leipsic, 1879. Footnote
LELA, to page 743,

il el
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cyst, containing three fluid ounces of clear watery fluid. The
extreme youth of the child induced the writer to investigate
closely the probable source of infection, and it was concluded, with
almost absolute certainty, that it could be traced to a bulldog,
which was a constant companion of the child. The mother had
noticed frequently that the child was in the habit of sucking the
bones which had been gnawed by the dog, and lay on the ground
about its kennel, and thus, without doubt, the infection had been
conveyed from the dog to the child.

But, although direct infection is possible, it is very unlikely to
be common, for, as a rule, pet dogs are well fed by their owners,
and hence they do not incur the same risks of Hydatid infection
as vagabond dogs do, which pick up their living anyhow and any-
where.

ICELAND.

As regards the domestic Herbivora, it is pretty evident that both
through their drinking water and their pasture, the infection is
conveyed to them. InIceland bogsand swamps abound, especially
in the lower-lying country where the farms are most numerous,

“ Bog in Iceland clothes the hillsides, as well as the bottoms and
¢ ¢ flats,” that is, any low alluvial land; it is easily discovered from afar
“ by the dull red tint of iron rust and the snow-white spangles of cotton
“ grass. There are two forms of profile, one lumpy, tussocky, and what one
“ traveller calls © hassocky,” ¢ like the graves of a deserted churchyard,’
“ the other a plane, the swamp pure and simple, often flooded after rains
“and in the dries (sic) provided with two or three veins, into which
“ animals plunge, struggle, and fall.”’#

Again, according to Madame Pfeiffer, for a long distance round
Reykjavik (the capital town), the ground consists of stones, turf,
and swamps. The latter are mostly covered with hundreds upon
hundreds of great and small méunds of firm ground.t It is evi-
dent how easily the ova of Twenia Echinococcus may accumulate in
such water, and thus communicate infection to the animals drink-
ing it. Then the grass and hay upon which the stock feed is, very
probably, a source of infection. Baring-Gould,} remarks that the

®* Ultima Thule, or a Summer in Iceland, by Richard F. Burton. London and Edinburgh,
18735, p. 51.
+ A Visit to Iceland and the Scandinavian North; by 1da Pfeiffer. English edition. Londom
1833. p. Bl.
t Ieeland, its Scenes and Sagas, by Baring-Gould; M.A. London, 1863, p. 45,
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only land cultivated in Iceland is the #itn, which is a meadow
surrounding the farmhouse, varying in extent according to the
number of cows kept on the farm; this field is dressed with their
dung, and produces the hay which constitutes the food of the
cattle during the winter.

The grass and hay of this small meadow must easily entangle
the minute eggs of the innumerable Tweniz harbored by the
numerous dogs of an Icelandic homestead.

As regards the media of infection in man, here too the drink-
ing water must play an important part; but, in addition to this,
the uncleanliness of the people offers many opportunities for in-
fection. All travellers to this country draw special and often
frequent attention to the personal and domestic uncleanliness of

the Icelanders. Madame Pfeiffer remarks,* I found the cottages
“ of the peasants everywhere alike squalid and filthy.”

Cows, sheep, and dogs live under the same roof as the family,
during the long weary months of Iceland’s bitter winter.

Baring-Gould describes the general character of one of the
better farm-houses thust :(—

* Looking at the front of the house, one observes five or more gables
“ made of wood, painted red or black, wedged between turf walls from
¢ four to ten feet thick. The apex of the gable is seldom above twelve
¢ feet from the ground, very generally only eight, and is adorned with
“ wooden horns or weather-cocks. Under the central gable 1s the door,
¢ around which are erooks, upon which the stockings of the family are
“ hung to dry on windy and sunny days. Passing through the door,
“ one enters a long dark passage, too low for a person to stand upright
“ in it, leading to aladder, which gives access to the bathstifa, or common
“ eating, working, and sleeping apartment. This room is lighted by
* two or more glass panes, three inches square, inserted in the roof, and
“ sealed in, so as never to be opened for the admission of pure air. The
“ walls are lined with beds, and the end is divided off by a wooden
* mock partition (never closed by a door) so as to form a compartment.
*“ Here the father and mother of the family sleep, together with such
 yisitors as cannot be accommodated in the guest-chamber. In the
“ bathstifa sleep all the people connected with the farm, two or even
¢ four in a bed, with the head of one at the feet of the other. The
“ beds are lockers in the wall, lined with wood, and with wooden par-
“ titions between them. They are arranged along the room, much like
¢ the berths in a cabin, or the cubilia in a catacomb. Each is supplied
“ with a mattress, feather-bed or quilt, and home-woven counterpane,

* Op. cit, p. 69, + Op. cit., p. 59, 607
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¢ The Iecelanders not only sleep in this room, but eat in it, making sofas
“ of the beds and tables of their knees. In it is spent the long durk
“ winter, with no fire, and each inmate kept warm by animal heat alone.
* The stifling foulness of the atmosphere can hardly be conceived, and
“ indeed it is quite unendurable to English lungs.” e adds that *“ on
* the trampled ground in front of the house are emptied all the slops, and
“ on it is cast the refuse that cannot be trodden into the floor within
“ doors. There is neither order nor neatness in an Icelandic house.”
The mode of cleaning plates is to give them to the dogs to lick,
and even the stock-fish, that constitutes their staple article of diet,
is heedlessly piled on the filthy floor of the dwelling-house, ready

to become befouled by the dogs.

Owing to the diet of the people, scurvy is common, and hence
raw vegetables, such as cabbage, are a delicacy, and are greedily
consumed, and these being grown adjacent to the house, naturally
give another medium of infection to the people.

No doubt, then, the three chief agents for the conveyance of
the ova into man in this country are—the use of bog, swamp, and
other infected drinking water, the habit of allowing the dogs to
cleanse the plates by licking them, and the use of raw vege-
tables as salads.

The eommon people appear to be quite ignorant of, or indifferent
to, the causes of the scourge, for when the Athling, in 1871, with
a view of diminishing the number of useless dogs, imposed an
annual dog-tax upon all exceeding a certain number on each farm,
this measure appeared to have caused much ridicule among the
people, who asked why the cats also were not assessed? So that
in Iceland ignorance is the parent of disease and death, as it is
everywhere else,

AUSTRALIA.

The principal medium for the conveyance of the Tapeworm
eggs into the domestic Herbivora and man is, without doubt, the
drinking water.

The colonies of New South Wales, Victoria, and the southern
part of South Australia are essentially dry countries.

The average annual rainfall varies in the different colonies, and
also, very widely, in different parts of the same colony, but it is
nowhere great.
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Taking Australia as a whole, the fewness of large rivers is a re-
markable geographical feature. The watercourses of the country
are usually ereeks, which may run bank high in the rainy season,
but in the summer either become quite dry or are represented by
detached water-holes, of different, but usually small, dimensions.

The larger cities and towns are for the most part tolerably well
supplied with water, butin the country districts, tanks, water-holes,
and dams supply the drinking water for man and beast. Fre-
quently an unenclosed water-hole or dam is the sole water supply
available. It is evident how easily such water may contain the
ova of various entozoa, including Echinococcus. The eggs de-
posited on the ground are blown in by the winds and washed in
by the rains, and thus the infection becomes spread in the animals
drinking the water.

The statistical returns already recorded show that the most
highly infected part of the whole of Australia is the south-eastern
district of the colony of South Australia.

This is not only a matter of common belief, but it is shown to be
true by the returns of the Mount Gambier Hospital.

In this institution, during the fourteen years from January, 1869,
to January, 1883, about one case out of every sixty-two In-patients
was Hydatid disease.

From data supplied by Mr. A. K. Varley, it appears that ““all
“the cases except one are from the south-east, and nearly all from
“swampy country.”

Although widely differing in almost every respect, there is one
point of resemblance between this territory and Iceland, viz,
that in both there are large areas of swampy surface. In Aus-
tralia, however, there is a much greater diminution of swamp-
covered surface during the summer than in Iceland. And from
this cause, no doubt, the greatest risk of infection must be en-
countered, when water procured from water-holes or small swamps
is drunk during the summer, and yet this is precisely the time
when dwellers in the Australian * bush ” are tempted by thirst to
drink such water, there being perhaps no water safe to drink
within many miles of the spot.









PART VI.—MEASURES FOR THE PREVENTION OF
HYDATID DISEASE.

Measures for the Prevention of Hydatid Disease.—
In the first place, the number of dogs, especially of stray and
ownerless animals, should be diminished, and this is evidently the
business of the State.

In the colonies of New South Wales, Victoria, and South Aus-
tralia, various legislative measures have been at different times
passed, with the object of compelling the registration of dogs,
and of ensuring the destruction of unregistered or ownerless
animals.

In New South Wales, there exists “ An Act for abating the
“‘ nuisance occasioned by dogs in the streets of certain towns and on

“highways in New South Wales.” (25th August, 1835.)

This was amended and extended by another Act, bearing date
July 22nd, 1875.

In consequence of these laws, registration of dogs over six
months old is rendered compulsory, and all dogs found at large,
“ without being under the immediate custody, protection, or control
“ of some competent person, or unless such dog shall have a collar
“round its neck, with the name and address of its owner legibly
“engraved thereon,” shall be immediately hable to be seized and
destroyed. The operation of the Act may be extended by the
Governor and his Executive Council to any police distriet in the
colony.

The present fee for registration is two shillings and sixpence
per annum, and the enforcement of the law is made compulsory
upon police constables, under a penalty of ten to twenty shillings
for every dog found at large in the district under their charge.

2D
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These Acts, if thoroughly carried out, would no doubt prove
very efficient.

In Victoria, an amended Dog Act was passed in 1864. It pro-
vides for the registration of all dogs over six months old, at an
annual fee of five shillings, and exacts that “ every registered dog,
“ except a dog belonging to and being in a pack of not less than
“ twenty-four dogs, used solely for hunting purposes, shall have a
¢ collar round its neck, with the words Registered at,” specifying
“the place of its registration and the name and address of its
““ owner, engraved legibly thereon.”

Unregistered or stray dogs are to be “seized by the police or
“ by the officers of the district board, or of the shire or borough, as
“the case may be.” As a matter of fact, the enforcement of the
Act in the cities and towns is entrusted to the municipal authorities,
and it is in many, if not most, cases regarded merely as a source

of revenue, and is certainly not carried into operation to the degree
that it should be.

In Melbourne, for example, the proviso with regard to the
wearing of collars by registered dogs is practically ignored, for
during a visit of the writer to that city in January, 1883, not

one dog out of every ten met with in the public streets had a
collar on.

In South Australia, Dog Acts were passed in 1860 and 1861,
which, however, were repealed in favor of the Dog Act of 1867.
This provides that all dogs over three months old shall be re-
gistered, under a penalty to the owner of not less than one pound
nor more than six pounds. The annual registration-fee is five
shillings. Dogs unregistered or not provided with collars may
be seized by any person, and constables and Crown lands ran-
gers are especially ordered and required to seize them. Such
animals, when not claimed in accordance with the Act, are to be
destroyed.

A reward of two shillings and sixpence is offered to any person
destroying such ownerless or unclaimed dog.

There is a stringent clause, compelling owners of dogs to provide

them with suitable collars, under a penalty of from five to forty
shillings.
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The Vermin Destruction Act of 1882 includes within its scope
¢ Dogs run wild and dogs at large,” and authorises in Schedule IT.—
“ Moneys payable to boards in respect of the destruction of vermin®
—for every dog, the sum of ten shillings.

From this it will be seen that very ample legal powers exist for
the enforcement of registration and the destruction of unregistered
dogs in South Australia.

These laws were framed with no idea of checking Hydatid
disease, but simply to prevent the destruction of stock by dogs,
and to limit the annoyance to the public from wandering and
ownerless animals. If duly carried out, they will, however, prove
of the greatest value in diminishing the risks of Echinococcus in-
fection.

It is important to prevent the infection of dogs by eafing the
viscera of sheep, cattle, and pigs containing Hydatid eysts. Dogs
are permitted to enter slaughter-houses and prowl about offal
heaps, or pits containing butchers’ refuse; and thus they have
many opportunities of swallowing Echinocoecei, and conse-
quently of propagating the disease. The remedy is evident,
viz., no dog should, under any circumstances, be permitted to
enter butchers’ premises or public abattoirs. Uncooked meat
should never be given to dogs. The mere fact of boiling, or
otherwise cooking meat, ensures the destruction, mnot only of

Eechinococcus cysts, but also of Cysticercus (measles), Ceenurus,
Trichina, &e.

Some good might also be done by the occasional “ physicking
of dogs, but only if the excreta be burnt at the same time. Dogs
kept on the chain should have their kennels and the ground ad-
jacent frequently cleansed with boiling water. Finally, the water
supply should be kept scrupulously pure from the invasion of dogs.
They should not be allowed to swim in reservoirs, nor to drink
from the same source as man or sheep.

As far as possible, tanks should be protected from the entry of
dust, for it is highly probable that the minute eggs may, during the
summer months in Australia, be swept by the winds and carried
by dust storms into water tanks protected from the direct access
of dogs.
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AP RNNI)T X

Upon the Breeding of the Tenia Echinococcus from the
Hydatids of Man.

It has been mentioned in a previous part of this work (wide p- 80 and
seq.) that more or less successtul attempts had been made by Finsen
and Krabbe, as well as by Naunyn, to breed the adult Tapeworm in the
dog from the Echinococci of man; but that the experiments of these
observers could not, in any instance, be regarded as entirely satisfactory.
I am, on this account, the more gratified to be enabled to record two
cases, the suecess of which is beyond any reasonable objection. For this
purpose it was necessary

1. To procure dogs which could not be suspected of having been
infected previously.

2. To place the animals under eircumstances in which it would

be impossible for them to acquire infection from any acei-
dental source.
To feed them with the living Echinocoeel of man.

4. In order that the experiments should be completely successful, it
was necessary, not only that the Tapeworm should be found
in the intestine of the dog, but also that it should be found
in numbers proportionate to the number of Echinococeus-
heads administered, and, moreover, the stage of development
reached by the Tapeworms should correspond to the date of
the experimental feeding.

5. That no kinds of Tapeworms should be present, excepting such
as could be duly accounted for.

The circumstances of the experiments were as follows :(—

On June 25th, 1883, I purchased four puppies, which were said to be
a cross between a bloodhound and mastiff. At the time they came into
my possession, they were seven weeks old, and up to that moment they
had never left a small enclosed yard, in which their mother was chained.
Beyond the maternal milk, they had received no food, except cooked
scraps from the kitchen of their owner, and, indeed, very little of any-
thing except their mother’s milk.

On the evening of June 25th they were enclosed in a recently disused
powder magazine situated on the North Park Lands, Adelaide. The
magazine in question 1s now the property of the University of Adelaide,
and its use for the purpose of these experiments was kindly granted to

me by the Council of the University.
2E
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During the seclusion of the dogs, they received only cooked food from
my own kitchen, and rainwater collected from the roof of the magazine
and stored in a new tank within the magazine enclosure.

The animals remained in good health and grew rapidly.

On July 5th I aspirated a Hydatid tumour situated in the epigastrium of
a woman, whe was then a patient under my care in the Adelaide Hospital.

Two ounces of nearly clear Hydatid fluid were removed, and as I
thought I could see, with the naked eye, a few groups of scolices floating
in the fluid, I administered it mixed with milk to one of the dogs.
The feeding took place about two hours after the fluid was removed from
the human body.

The dog continued in good health and was killed by prussic acid on
August 5th, i.e. on the 31sf day after the feeding. No Tapeworms were
found, but several Ascarides were present in the small intestines.

This experiment was, therefore, quite negative in its results: but as
the patient had been, some years previously, operated on for the same
Hydatid, and as consequently it is very doubtful whether any living
scolices were administered, it was useful only in establishing the original
freedom of the dogs from Echinococeus.

For some months it was impossible to procure any living scolices, but
on October 16th I fortunately met with a suitable case. The patient, a
healthy young man, aged 25, was found to have a Hydatid eyst on the
upper surface of the liver, which was aspirated by me on October 16th,
1883. Twelve ounces of perfeetly normal Hydatid fluid were removed.
Upon microscopic examination, a considerable number of scolices, mostly
collected into groups, were found.

The fluid was allowed to stand in a decantation glass, protected from
dust by a glass shade, for a couple of hours, and the bulk of the superna-
tant fluid was then poured off. Three and a half hours after its removal
from the man, about half the residue, containing many groups of scolices,
was poured down the throat of one of the dogs: most of it seemed to be
swallowed, but some was coughed up. DMilk was then poured down the
dog’s throat, and afterwards a further quantity of milk was supplied in
a vessel ; this was readily lapped by the animal.

On the next day, October 17th (about sixteen hours after the fluid
was obtained), most of the remaining scolices were administered, being
poured down the throat of the dog in about an ounce of their native
fluid. As before, a supply of milk followed, this time with the addition
of breadsops.

Twenty-nine hours after the removal of the Hydatid fluid, I examined
some of the contained scoliees, and found a considerable proportion of them
alive and moving actively on the hot stage (Temperature 100° Fahr.).

On November 18th {thirty-two days after the feeding), the dog was
killed with chloroform, and the small intestine and stomach were care-
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fully examined by Dr. Whittell and myself. No appearance of Teenia
Echinococeus could be recognised on the lining of the intestine, but a
great number of Tenia Cucumerina were noticed, partly in the lower
portions of the upper half of the small intestine and in greater numbers
in the lower half. No round worms could be found. The lining mem-
brane was washed with warm water, and the washings were then care-
fully examined.

In the washings of the upper half we found about 100 specimens of
Taenia Echinococcus, out of which about eighty complete worms were
collected ; many terminal joints also were seen. In the washings of the
lower half of the bowel, T found six complete specimens.

These Tanie were evidently unripe, and none of them showed four
joints, or, indeed, proglottides containing ripe hard-shelled eggs. Many
of them had three segments, including the head, but not a few consisted
only of a head, unsegmented neck, and one terminal proglottis.

In the terminal joint, the cirrus, cirrus-sae, and coiled vas deferens
were seen, and in some cases faint indications of egg-formation.

The head showed the usual suckers and rostellum, and in several eases
a double cirelet of hooklets.

The worms varied from about i to } inch (one to one and a half
lines) in length, and were so fragile, that a portion of the brood, carried
carefully in a bottle containing camphor water for a distance of a few
miles, were found by Dr. Whittell to be, without a single exeeption,
broken into separate segments.

The circlets of hooks were usually absent or incomplete, probably in
consequence of mechanieal injury, but in one instance a complete crown
was found. However, in consequence of the position of the head of this
specimen on the slide, it is diffienlt to accurately count the hooks. They
appear to be from thirty-five to forty in number.

The dimensions of the hooklets, as measured by Dr. Whittell, were :
maximum length, 45 inch ; length of root-processes, + '+ inch ; greatest
transverse diameter at junction of claw with root-process, ;=% inch.

The root processes were well developed.

It should be mentioned, that on October 14th, :.c., four days before
the date of the examination, this dog was allowed by a careless attendant
to escape for twenty-four hours from the magazine, but as it was known
to have concealed itself on the premises of a neighbor for the whole of
the time, and as it was impossible for it to have procured any meat in
this period, the experiment cannot be regarded as vitiated. Besides,
the short space of time (four days) that intervened between the tem-
porary escape of the dog and its examination, renders it certain that the
specimens of Tznia Echinococeus found were the result of the experi-
mental feeding thirty-two days before.

As recards the specimens of Tenia Cucumerina present, these owed
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their origin to dog-lice swallowed by the animal, and the lice themselves
* were, no doubt, communicated to the dog in its babyhood by its mother.

A third dog was, on November 16th, 1883, fed upon a considerable
number of daughter cysts and scolices, procured from the body of a
woman who died of phthisis at the Adelaide Hospital, on the afternoon
of the previous day. A further * feeding” from the same source was
administered on the morning of the 17th. Living scolices were found
present in a portion of this ©feeding” ten hours after the rest had been
aiven to the dog. On December 10th, 1883, Dr. Dunlop supplied me
with about eight ounces of nearly clear Hydatid fluid containing a great
number of scolices. The fluid had been obtained from two Hydatids
occupying the pelvis of a woman, who had died in the Adelaide Hospital
on December 9th. A considerable dose of the scolices, mixed with milk,
was given to the same dog twenty-five and a half hours after the decease
of the patient. This “feeding” contained some living scolices, but the
majority of those examined upon the hot stage exhibited no movement
when warmed, and, hence, were probably dead. On December 30th,
i.e., forty-four days after the first feeding, and twenty days after the
second dose of scolices, the small intestine of this dog was examineda by
Dr. Whittell and myself. Contrary to expectation, we found no ripe
Tewenia Echinococcus: but, after a patient examination, we found one
complete but juvenile specimen of this worm, and the terminal joints of
seven others. These were quite young, being very small {about +*; inch
when complete) and extremely fragile. However, the specimens showed
plain indications of the generative organs, but no distinet egg-formation.
Their appearance is well depicted by Dr. Dunlop, in Plate IIIL., which
was sketched at the time.

If these figures be compared with those in Plate IV., it will be
evident that the Teeniax present were the result of the second feeding, so
that they were twenty days old. The only complete worm found had
three distinet joints (including the head), but it had lost its hooklets,
probably from the endosmosis of water.

It is likely that in the case of both “feedings” most of the scolices
were either dead or dying, for the fluid in which they were contained
showed signs of commencing decomposition. This, probably, accounts
for the small number of Tenixe found in the dog. Besides the specimens
of Teenia Echinocoecus, there were some hundreds of Teenia Cucumerina,
and one small Ascaris in the small intestine.

The fourth dog was unfortunately allowed to escape.

I am indebted to Dr. Dunlop, of the Adelaide Hospital, for the draw-
ings of the Tenix bred in the experiments recorded (see Plates IIL,
IV.), and also for the illustrations of ripe Twnie procured from stray
dogs examined by me in Adelaide (Plate V.).
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