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NATURAL HISTORY NOTES.
Br A. STUART PENNINGTON
(Zoolgist {0, the Bobieddd" ural Atzentha).

TAPEWORMS.

I am aware that the heading of this article is
not very attractive; but as tapewSrms are
f“common objects,” mnot only in the Haman
economy but also in that of our domestic animals,
the original purpose with which these notes were
commenced would be incomplete without some
attention being paid to these unpleasant but very
important members of the animal kingdom.

"Bape or ribbon worms are elongated flat worms,

usually consisting of very niany joints or seg-
. .iftents; with ne mouth or alimentary canal, but
‘firnished-at the front end with méans for attach-
iiig themsélvesto the orgars 6f the animal wpon
which they are parasitic. These means may
be either suckers or hooks, and sometimeés both
are found together. :

The tapbworms dre sometimes called “ soli-
tary,” (Spanish, solitaria), because they were
formerly supposed to be found only singly or in
small numbers, but this idea is entirely mistaken,
as very often great numbers are found together

If we take an adult tapeworm we see a long,
flat, jointed ribbon, sometimes many feet in
length sometimes so small as to require the aid
of the microscope.to distinguish' the segments.
If the parasire be found  situ it will be seen at-
tached by its anterior portion, which is usually
very slender, to the alimentary canal of its host
but otherwise lying freely in the-canak The hea
is usually very mintte, even if ‘the tapeworm be
many yards in length, and the segments gradu-
ally increase in size as they get further from the
head.

The reason for this is that the new segments
are produced just behind the head. and therefore
the segments farthest from the head are the

‘dldest and most developed. Bach segment is

“ domplete in itself. Tt *may ndt“be perfectly de-
veloped, such development only taking place in
the mature segments, but the whole chain of seg-
ments which forms one worm may be regarded
as % colony.of independant members.

I have referred to the anterior portion as the
head, but this is only a courtesy title, as the
head of the tapeworm does not perform any of
the functions usually attributed to. that organ.
It very often ends.in a eonical projection armed
with one or more circles of powerful hooks, and
at the side of the head are found two or more
suckers, which may or may not be armed. In
gome genera there are four of these armed co-
-nical projections. ) : ‘

The portion of the body which lies immediately
behiind the hedd and to" which the name of neck
may be given also by courtesy, shows traces of
segmentation, which become more and more
marked as the distance from the head increases;
until the several joints become distinct, and usu-
ally separate at the slightest inducement, retain-
ing their virality.for a lqn% time ‘after separa-

tion. Rk g Bodn
The organs found in the body of the tapeworm
are nervous, exeretory and reproductive; The
nervous systend is very rudimentary, no éistinct
organs being present. There are mo digestive
organs, the food being absorbed through the
body wall and the refuse being excretel by a
system of canals, ramifying throughout the body
and terminating in the last segment.

The reproductive organs are found in each-seg-
ment, being only perfect in the mature ones and
being found in all stages of advancement accord-
ing t0: the relati¥é ages of, the ségménts cdom-
posing a colony,’, “In the eldest segmeitts, hiow-
evar, these Pfpdiis being: hdeless, dégenerate,
th8 ‘posierio¥ Bdgments. 4fe. found simply
fille fv];ith eggs:in i

develgpment. Hese posterior segments soon

sepdrate from th&olony, and ‘the 8ggs pass otit
of the body to %o through their life history as

hereafter describeds’™ 5. L

The eggs are very eniall, :and either round or
_ oval in shape, and ,31_1, many species the embryos
with their hooked appendages may be seen

plaiily through the egg membranes. .

It is bktiemely rare; if not absolutely imipos:
sible, for the éggs to dévelep,iff ‘the originhl*host;
«».. Usually the life history 6f the tapeworm presents
sz;{t!m)t turious feature called alteriiition of genera-
< 1 Which the offspting bear Ho resemblance
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Onece in the stomach of their new host, the
egg membranes are dissolved by the gastric juice,
and the young embryoes set to work to bore their
way into the surrounding tissues, until they get
either into the blood,er lyihph, and.are carried te
the muscles, lungs, livér; Head, er other orgdns
where they mean to settle down.

Here they stay and become encysted, and form
a c?st ot smdller bladderslike. bedy filled with
Liquid, such a8 we see in’ the tungs of cattlé and
in the brain of sheep.

On the inside of this bladder soon appesr a
number of buds, which soon acquire,?r%oks or
suckers ; sometimes, however, these buds only
appear on smaller bladders. or brood capsules
groduced within the large one. Each of these

uds is really the head of a new tapeworm, so
that from one egg of the original parasite pro-
ceeds & smdll active embryo which becomes a
¢cyst or bladder, and in this are produced perhaps
hundreds of new tapeworms, and all from one
ege.

This cyst may be as big as a man’s head, and
when our readers see a.piece of lung or liver with
watery vesicles they may be sure that they have
before them the cyst proceeding from tapeworms’
eges.

So long as the animal in whose body the cyst
is developed lives, no fresh change takes place,
but when such animul dies or is killed and its
organs are eaten by another animal, the latter
becomes at once the host of a number of tape-
worms, who affix themselves, on the bursting of
the cyst, to various parts of the intestinal canal
and there develop into the long jointed tapeworm
before described. )

If; to take the case referred to, our readers
wish to experiment or, without wishing to, get
into their system the uncooked flesh, say of a
cow, in which the vesicles before described were
present, they will stand a good chance of becom-
ing hosts of a colony of tapeworms.

I will now describe; with a few words of detail
in each case, the varions tape worms which affect
man and the domestie animals.

The Tenia Solium, 6f armed humat tapeworm,
grows to the length of several yards, the ripe seg-
ments beidg nearly half anminch in length. The
head -ig-surrounded’ by a erownm. of twenty-six
hooks. The bladder worms, which form the in-
termediary stage of this parasite, aré found in
the muscles of pigs, which are deseribed as
¢ measly,” being full of vesicles about the size of
a hazelnut. The pigs, in their tarn, gat the dis-
ease from man by swallowing the eggs or ma-
ture segments of some human tapeworm colony.
There 18 o doubt about the life history of this
species. Pigs have been fed with tapeworm
segments and their muscles have been found filled
with bladder worms to the number of 4000 to a
pound of flesh. Young students have, on more
than one occasion, swallowed measled pork; and
in eight days the first segments of tapeworms
have made their appedrance.

Occasionally it has been found tha! the em-
bryo human tapeworm instead of migrating to
the pig, have preferred to stay in theif host, and
have encysted themselves in the muscles, brain,
and even eyes. One curious case is recorded of
a man who suffered from these bladder wotms,
who was haunted by two spirits, one a German
.and the other a Pole On the post-mortem exami-
nation these worms were found in the brain and
in the vicinity of the optic nerve.

It has been usually thought that pork was the
only méat résponsible for tapeworm in man, but
this is not 8o, as the :Unarmed "Tapeworm (tenia
mediocannelleta), called unarmed because the
liead hias no hooks. passes its bladder-worm stage
of existemce in the musclés:of the ox. It is
longeranil thicker than the preceéding species,
Land ifs individual mature segments reach an inch
and & half indength. o .

Theére 1s a minute species of tenia found in the
htiman body; whose life histery is tinkown, éall-
ed Tenia Nana. This species has beensaid to be
found only ipn Egypt and Abyssinia; but this is
incerfect; as it has been found ia this country.
On _opening the intestinés of a man who had
died at one of thie Hospitals here, a considerable
nilmber of this small tenia were found.

The Teunia eoenurus of the deg is introduced
frito the body of that animal by eating the head
of a sheep suffering from the ‘‘ gid,” caused by
the dovelopment of o bladderworm in the brain;

1

symptdms of gid appear -in about three weeks;

death of the animal, utiléss reioved by surgical
|'méane, JQd the defth of the shegp, dogs as,gd
&xes éﬂt 26the cardasé and eat the Head, and id

‘héitfilrt fédetve the tapeworm €6 of the par-
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 the vesicle continuing to grow until it causés théy

If the eggs of the Tenia deposited by a dog onf. -
the grass enter into the. system of a sheep, thef

| At GATH AND-CHAVEY,

‘a gpesial mechanism of a Very ingenions kind.

agite.  The heads of all sheep dying from sid
should be burnt, but the festp ofyth% body is
harmless. - .

A tapeworm often found in sheep, and causing
fatality in theé case of yoting Iambs, is the Tenia
expansa, Whose intérmedidte nest is unknown.
Sheep attacked with this parasite are observed
to eat dirt, but the reason for this is not known.
Dirt edting is, however, not an wuncommon
symptom of the presence of worms even in the
human subject.

The vesicles I have before referred to in the
lungs, liver, etc., of men, and which are like
small round balls filled with water, are the blad-
derworms of the T. equimococcus of the dog, a
small tapeworm of a quarter of an inch in length
containing four segments, the last of which is
often found full of eggs. Besides being found in
domestic animals the vesicles of this species aré
found in mén, and coustitute” the  hydatid
plague ”’ of Iceland, Cape Colony, and Australia.
Dr Wernicke, referring to the bLreat frequenc
with which the cysts of the tapeworm are foun
in man in this codntry, says that he has found
the presence of this parasite in all the estab-
lishments in the provinee in whieh he has made
observations. and considers this country as prob-
ably only below Iceland and Cape Colony in the
spread of hydatid disease.

The dog and cat are infecied by a tapeworm
with elliptical segments, whose intermediate
stage takes place in the body of a louse or rather
mite, which lives in their hair.

There is a bladderworm in the rabbit which
becomes a ta,eworm (T. serrata) in the dogz, and
another in the mouse which beeomes a tapeworm

‘in the cat (T . crassicollis), but I must stop, as to

merely enumerate the species of tapeworm would
require a complete issue of ‘ Sport and Pas-
time.”” Every vertebrate animal has its own par-
ticular tapeworm, and often two or three more
that it shares with other species; and even the in-
vertebrate animals are not free.

One day I was examining a curious parasite
found 1o the circulatory systemi of 4 snail, and
inside the parasite was a completely equipped
bladderworm, with hooks and suckers.

As I remarked at the commencement, the tape-
worm is not an inviting subject; but it would
certainly be difficult to mention an animal more
widespread, and whieh prodiices more pain and
more inconvenience than the Tenia in one or
other of its varied forms and stages.

The Photography of Moving Objects

M. Demeny has recently given in Paris a series of de-
monstrations on the photography of moving objects.
The apparatus used has been such as to permit of all
the successive phases of an object being photographed
on a single plate. For this purposé a dead-black back-
ground is required. which shall reflect little or no light
to the camera. Such a background is obtained by the
use of a screen covered with black velvet. The objects
to be photographed are pajnted white, and set in motion
in: front of the screen; , when the successive positions of
the object will be photographed on the plate. To pre-
vent superposifion of the different images an opaque
disc with & series of holes eut in it is placed behind the
objective of the camers and caused to revolve ata
known 8peed: The speed of revolution may be very
high, as under favourable conditions an exposure of
1-25000 of a second is sufficient to act on the plate,
though more usually an exposure of about 1-5000 of a
gecond is used. With this apparatus a photograph of
the trajectory of a ball thrown from the hand is easily
obtained. When, however, the successive movements
of & subject occur without change ot the position occu-
pled, it 1s necessary that the sensitive surface should it-
self be displaced. In such Gases the dark screem is no

onger essential, and a wider range of subjects dan be
dedlt with. The sensitive Blm is thén moantéd on a
roller, which 18 Totated at a knewn speed by elogkwork,
hut during the indtant of expesure is held stationar bir
1t.
this device from 20 to 30 exposutes cdn easily be made
in a second of time.

By these means Professor Marey has succceded in
talting photegraphs showing clearly the movements of
the wirigs it flying birds, which photographs should
prove of considerable value to those interested in solv-
ing the problem of mechanical flight.—* Ergineesring.”
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