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LETTER OF SUBMITTAL,

U. 8, DEPARTMENT OF AGRICULTURE,
BUREAU OF ANIMAL INDUSTRY,
ZO0OLOGICAL LA]]DRATDR.Y,
Washington, D. C., July 10, 1897.

Sir: I have the honor to submit herewith for publication a report
covering *The flukes and tapeworms of cattle, sheep, and swine, with
special reference to the inspection of meats,” prepared by myself, and
the corresponding ** Compendinm of the parasites” and * Bibliography,”
prepared by Dr. Albert Hassall.

This report is intended primarily for meat inspectors, and contains
discussions of the various flukes and tapeworms which our Bureau
inspectors are likely to meet with on the killing floors of the abattoirs,
Technieal zoologieal details have for the most part been omitted, the
stress being placed upon the practical application of our zoological
knowledge to questions of public hygiene.

The more important parasites for the American inspectors are: The
Common Liver Fluke and the Large American Fluke, which are serious
dangers to the live stock; Beef measles, Pork measles, and Hydatids,
all of which bear an important relation to diseases in man,

I would direct especial attention to the Hydatids, Hydatid disease
is at present comparatively rare in this conntry, and now is the time to
attack it. DBy proper precantions at the abattoirs and slanghterhouses
this dangerous parasite can be fotally eradicated from the country.
If these precautions are not carried out it will be only a question of time
when this country will take its place with Germany and Australia in
respect to the number of human lives sacrificed to a disease which has
not yet gained much ground with us and ean now be easily controlled.

The illustrations of this bulletin were prepared by Mr, Haines, artist
of the Burean,

Respectiully,
CH., WARDELL STILES,
Zoologist of Burean of Animal Industry.
Dr. D. E. SaLyon,

Chict of Burean of Animal Industry.
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THE INSPECTION OF MEATS FOR ANIMAL PARASITEN.

. THE FLUKES AND TAPEWORMS OF CATTLE. SHEEP, AND
SWINE, WITH STECIAL REFERENCE TO THE INSPECTION OF
MEATS.

By Cu. WanrprLL StiLis, Ph. I,
Zoologiel of the Burean of Awinal Industry.

INTRODUCTION.

The object of the report.—The present report on “The flukes and tape-
worms of cattle, sheep, and swine, with special refercnce to the inspee-
tion of meats.” is intended primarily for the use of meat inspectors, and
an effort has been made to bring together in systematic order the more
important facts reiating to the flukes and tapeworms which inspectors
are likely to find in the abattoirs and slanghterhouses. TFor several
reasens it is important that meat inspeetors should be well informed
upon both the practical and the theoretical congiderations of this subject:

First. Since certain parasites (Cysticercus cellulosae and €. bovis) are
directly transmissible to man throngh the use of meat, a knowledge of
these worms will enable inspectors to prevent the spread of their tape-
worm stage among human beings by condemning the infested meat or
subjecting i1t to processes which will render it harmless., The rigid sys-
tem of meat inspection in Germany has resulted in an actual decrease
in tapeworm disease (by Taenia solinm and probably alsu by T. saginata)
in man and in the frequeney of . cellulosae in the hnman eye,

Second., Condemnation and destruetion of organs infested with cer-
tain other parasites | Echinococeus, Coenurusg, Cysticercus tenwicollis) will
prevent the spread of these parasites in their tapeworm stage to dogs,
and by that means prevent the reinfection of man (by Eehinocorcus)
and of domesticated animals (by Fehinococcus, Coennrus, Cysticercus
tenuicollig); 1n this case prevention of tapeworm dizease in dogs, though
of comparatively little importance so far as the dogs are concerned,
becomes very important not only in public hygiene (in the prevention

11




12 INSPECTION OF MEATS FOR ANIMAL PARASITES.

of disease in man and animals), but also from an economic standpoint,
preventing financial loss to stock raisers from disease and death in
their herds and flocks caused by these worms. The destruction of
livers heavily infested with flukes will also result indirectly in decreas-
ing fluke disease in man and live stock.

Third, Certain animal parasites (Cysticereus cellulosae, €. bovis,
FEelinoeoceus, ete.) may under certain conditions bring about pathologi-
cal appearances in the meat which may at first sight be mistaken for
tuberculogis, 1t is hardly necessary to insist upon the importance of a
differential diagnosis between tuberculosis and diseases caused by
animal parasites,

It is thus seen that the meat inspector is destined to render an
important publie serviee in the prevention of parasitic diseases, notonly
in man, but among domesticated animals.

‘Becondarily, this report is intended for the stock raiser, and an
attempt has been made in the text to give him such information regard-
ing the varions parasites disenssed as will be useful in preventing the
spread of parasitic diseases among his animals. The stock raiser,
whether the owner of a large herd or of but one or two animals, should
never lose sight of the fact that his stock is raised not only as a money
investment for himself, but as food for his fellow-men. To allow the
introduction of certain diseases among hiz animals means not only a
finaneial loss to himself, but a loss of health or life to those who may
nse these animals for food. To prevent thes=e diseases is to inerease the
value of his investment and to aid the health anthorities in preventing
disease among his neighbors and his neighbors’ stock. The stock rais-
er's position is therefore based not only upon dollars and eents, but also
upon the broader plane of ethies, and he who intentionally or uninten-
tionally 2ad persistently loses sight of the ethical side of his ocenpation
must necessarily suffer from the financial standpoint. The unprinei-
pled action of placing diseased live stock on the market, instances of
which ean be cited from all eivilized countries, is indeed a very short-
sighted policy, which will sooner or later tell upon the purse of him
who deseends to sueh action, as well as npon the health of the com-
munity. A person who aids in concealing a smallpox or diphtheria
patient from the health antherities and thus jeopardizes the health of
his friends and neighbors justly earns the contempt of his fellow-beings
as well as the punishment provided by law in some places; and a per-
gon who knowingly places diseased live stock or diseased meat on the
market and thus endangers the health of those who consume the meat
is none the less- worthy of contempt and punishment.

In the third instance, this report is intended for butchers who handle
meat which has not been inspected, as is unfortunately the case in
many places, particularly in smaller towns. The writer has personally
seen many fowns where the meat supply was drawn almost entirely
from loeal slanghterhouses, in which there was no inspection. Fre-
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quently the butchers raised their own stock, or a portion of it, on the
grounds of the slanghterhouses and under unhygienic conditions, which
were not only most favorable to the spread of disease, but which must
necessarily have resulted in the spread of infection among the animals
raised upon the premises and in the neighborhood; especially in cases
where the slanghterhonse was located on the banks of a ereek or river.

In writing a report for the information of these three classes of per-
sons, the author is well aware that technical language is not desired by
the stock raiser and the butcher; a considerable amount of technical
detail is, however, necessary in treating this subject in a manner which
will be exact and complete enough for the expert inspector, who must
view the questions from different standpoints. These technical details
consist chiefly (1) of the classification and analytical keys to the various
worms, necessary in order to properly determine the parasites found;
(2) of detailed synonymy of each form, necessary becanse so many of
the parasites are described in various works under different names;
(3) details in regard to the life history of the worms, necessary in order
to establish the proper methods of prevention; and, (4) details in the
pathological appearances of diseased organs, necessary in order to dif-
ferentiate between diseases which may bear a close resemblance to one
another,

This technical discussion, necessary as it is to the expert inspector,
hias been forced to the background as much as possible by placing it in
small type or in footnotes, and any, except sanitary officers and zoolo-
gists, who read this bulletin will do well to rely chiefly upon the dis-
enssion in large type.

Seientific nomenclature and synonymy.—One of the greatest aids in
scientific work, giving exactness to statements and rendering the names
of animals and plants international, is the use of Latin names for all
plants and animals. These names should be given aceording to eertain
regulations agreed npon by workers in science, but owing to the dis-
regard of these rules by some anthors, many of the parasites discussed
have received numerous technieal names. In this paper the writer has
endeavored to follow the international roles in selecting the technical
name used for each parasite, and this name aloune should be quoted in
referring to the worms. The lists of synonyms are intended only as
tables of reference, in order to trace the parasites as deseribed by dif-
ferent authors,

Authorities consulted.—The majority of the parasites mentioned in
the report have been known for many years and much has already been
published npon them., In writing the report, therefore, I have not only
drawn from my own personal studies, but have not hesitated to use the
entire literature at my disposal. A list of the chief works consulted
is given on pages 145-150, and of these I have used with special freedom
Ziirn (1882), Blanchard (1885-95), Neumann (1892), Railliet (1893), Oster-
tag (1895), and my own papers,
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GENERAL METHODS FOR THE PREVENTION OF PARASITIC DISEASES.

“A well-regulated system of slanghterhouses is as necessary to public health as is a
well-regulated system of schools to public education.”

Under the subject of prevention there will here be considered chiefly
those rules which apply to the parasites discussed in this paper. The
methods of prevention naturally fall under several heads:

(1) Segregation of slawghterhouses,—The first and most important
Btep to be taken in order to prevent the spread of parasitic diseases is
to segregate the slanghterhouses, In many places, especially in the
West, we find two, three, four, or even five small slanghterhouses on
the ontskirts of a town of 300 to 2,500 inhabitants. These slanghtering
places are scattered north, east, sonth, and west of the town; as they
are often outside of the corporation limits, they do not eome under the
direct control of the local board of health; few, if any, of the State
boards pay any attention to them, and as a result the meat supply is
often without sanitary supervision.

The general rule may be laid down that every slanghterhouse is a

center of infection for the surrounding neighborhood, not only of dis-

eases cansed by animal parasites, but also of other diseases, such as
hog cholera, swine plague, tuberculosis, ete. The first step to be taken,
therefore, is to reduce the number of localities from which infection
may spread, and there is evidently only one way to do this, namely, to
compel all the butchers of a town to do all of their killing at the same
glaughterhouse. It the slaughtering is all done at one place, it is
comparatively easy to control the class of animals unsed; but when
numerous slanghterhouses exist, it is practically impossible to supervise
the premises.

In many lduropean cities and towns the slanghterhouse is built either
at municipal expense or by a stock company, and stalls are let to
the butchers for killing purposes. This plan has been found very
satisfactory.

The places of slanghtering should be built of some more durable
material, as brick, rather than wood; the less wood used the easier it
is to keep the place c¢lean. Ewen the Hoors should, if possible, be of
brick, stone, or asphalt.

(2) Sanitary supervision of slaughterhouses.—There should be a com-
petent veterinary inspector appointed as director of every slanghter-
house, with assistants if necessary. 1Lt should be the duty of thedirector
and his assistants to see that the stalls and grounds are kept in proper
sanitary condition, and that the offal is properly disposed of. In small
towns, where there is not enough offal to pay for preparing it as fertil-
izer, there seems to be no valid sanitary objection to feeding the offal
of healthy cattle and sheep to hogs; but offal of hogs should under no
cirenmstances be fed to other hogs, unless it is first thoroughly cooked.

LA, Stiles. 1897, The Conntry Slanghterhouse as a Factor in the Spread of Disease.
(Yearbook of the U7, 8. Department of Agriculture for 1896, pp. 155-166.)
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(3) Meat inspection.—There should be a regular inspection, by a com-
petent veterinarian, of all meats before they are allowed to leave the
slaughterhonse.

(4) Dogs and rats,—Dogs should be excluded from slanghterhouses
and meat shops, and all stray and ownerless dogs should be killed.
This will prevent the spread of a number of dangerous parasites, Rats
are common factors in spreading diseases from slanghterhouses, al-
though they do not come into consideration in conneetion with any of
the parasites discussed in this report.

(3) The raising of hogs and other animals at slaughterhouses is a euns-
tom which can not be too severely condemuned, and the farmer who
grants to a butecher the privilege of slanghtering on his farm in exchange
for the use of the offal as feed simply bids for disease.

(6) Deserted premises.—In the segregation of slanghterhouses, which
must come sooner or later, care should be taken to properly dispose of
the honses which are deserted; an attempt shounld be made to kill the
rats on the deserted premises, in order to prevent their spreading dis-
ease by wandering to neighboring farms, ete.

(7) Douesticated animals must not be allowed access to human exereta
or to water supply contaminated by drainage from privies, vaults. ete,

TREATMENT.

The treatment of the verminous diseases of cattle, sheep, and swine,
disenssed in this report, may be summed up in two rules:

(1) The treatment for the larval tapeworms and the liver flukes must
be preventive, as no medicinal treatment known is satisfactory.

(2) The treatment for the adult tapeworms and the intestinal flukes
should be medieinal, as this is effective, and the life history of most of
these worms still being problematical, we have no satisfactory data npon
which to base preventive measures,

(For details regarding prevention and treatment,' see these captions
under each parasite.)

THE DISPOSITION OF CONDEMNED MEATS.

The proposition that diseased meats which are dangerous as articles
of food should not be allowed on the market is one which will receive
universal support from all sanitarians and also from the thinking pub-

'In connection with the subject of treatment, I wonld call the attention of veteri-
narians to the necessity of not forgetting that a prescription written in one conntry
does not mean the same in all conntries. In dealing with pounds, onnces, and grains
tLke apothecaries’ weight, United States, agrees with the imperial standard troy,
but many of the articles used in dosing large herds are purchased at avoirdupois
weight. The apothecaries’, United States, and the imperial lignid measnres do not
agree, a point which should be borne in mind in ntilizing English formulae in this
conniry. Have not many accidents ocenrred becanse English formulae were talen,
and the fact overlooked that the English gallon is one-fifth larger than the United
States gallon? Hutcheon's wireworm treatment (pp. 133-135), if adopted in this
country without making due allowance for the difference in the size of the gallon,
would probably result in heav y losses to the sheep owner,
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lic. The question, however, arises as to the classes of diseased meats
and the stages in these diseases that justify their condemnation or that
justify their sale and the method of their disposal if condemned, Itis
not the purpose of this report to disenss the general aspect of these
(uestions, but only to discuss them so far as the diseases caused by
animal parasites are concerned,

In some foreign cities regulations exist, or have existed, compelling the
burial or burning of meats affected with certain parasitic diseases. To
such extreme regulations we are opposed for several reasons. In the
first place, such destruction by burial or burning is in itself an expense,
It also results in a total and unnecessary loss of the carcass. Again,
the burial of a diseased eareass, unless buried in quicklime or other
destructive material, does not meet either the practical or the theoret-
ical requirements of destroction of diseased material. Take the disease
trichinosis, for instance., In some places the carcasses of trichinous
hogs have been buried byorder of the sanitary officials. After this has
been done, the owners of the carcass have disinterred the hog and it has
been used for food!' Even had these men not disinterred the body and
fed it to their friends and customers, the grave would have been acces-
sible to rodents, such as rats, field mice, ete., which would be likely
to feed upon the carcass, and thus become infected with the disease,
resulting in a possible (theoretical !) ultimate transmission of the disease
to other hogs. Finally, the writer is opposed to this method of destrue-
tion (1) on the ground that diseased or partially diseased carcasses can
be utilized under certain eonditions and restrictions, so that the owner
will not lose the entire amount of his investment.

Three methods in particular are open, the method selected being
dependent (1) upon the nature, extent, or stage of the disease, and (2) the
facilities at hand. These methods are: (1) Utilization as fertilizer; (2)
rendering the meats harmless by cold storage, cooking, or preserving,
and then placing them upon the market; (3) selling the meats under a
declaration of their character.

In determining the extent or stage of the disease and its relation to
the method of disposition of the carcass, the opinion of the meat
inspector must, of course, be based upon certain general principles and
must naturally be final.

[tilization as fertilizer.—~There is no parasitic disease known which
will withstand the degree of heat used at the large abattoirs in the
preparation of fertilizers., “Tanking for fertilizers” is therefore an
absolutely safe method for the disposition of condemned meats, no
matter how serious the infeetion is or to what extent the disease has
progressed,

In connection with some parasitic diseases, however, a question arises
as to the necessity of condemning to the tank certain diseased con-

U'This has happened a nomber of times in Germany, one case being reported within
less than o year! (See Zeitschr, f, Fleisch- nund Milehhygiene, 1897, VII, (5), p. 104.)
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ditions. A cas=e of generalized cestode-tuberculosis ( Cysticercus bovis)
should undoubtedly be *tanked,” but in a very light infection the ques-
tion takes a different aspect, namely : Can not the diseased portion be cub
out and the rest of the carcass be placed on the block? To allow such
meat on the market, leaving the consumer to suppose that he is pur-
chasing a first-class article, is evidently an injustice to the buyer, for it
is by no means certain that all of the parasites have been detected and
removed. To condemn a light infection of this disease is, on the con-
trary, an injustice to the dealer, for there are methods by which the
l‘EI]]H-iIIing l}l'l-l'ﬂﬂitES, if any, may be rendered llHTIIl]E-HS, and in this case
the dealer could be saved a part of his loss. To judge between those
cases in which the carcass is absolutely unfit for food, and therefore to
be condemned, and those ecases in which the carcass may be treated
according to methods which will destroy the remaining but undiscov-
ered parasites, thus rendering the meat fit for food, is a point upon
which the expert meat inspector must decide.

To follow up the example cited, let ns examine the effects of cold
storage, cooking, and salting. It is evident that the method chosen
must depend upon the facilities at hand. At a large abattoir any of
these methods might be followed, but at a small country slanghter-
house the choice would be restricted.

Cold storage.—Experiment shows that the parasite under discussion
(Cysticercus bovis) dies about two to three weeks after the death of its
host. Three weeks of cold storage would therefore render a light
infection of this kind absolutely harmless, and the meat could safely
be placed on the bloeck. With the disease known as pork measles the
parasites live for a month or more, so that more care would be neces-
sary in dealing with it.

Cooking.—Many of the abattoirs voluntarily tank for canning certain
meats of inferior quality. The heat to which these meats are subjected
is not so great as that used in tanking for fertilizers, but as Cysticercus
bovis can not survive a temperature of 140° F, (see p. 81) for five min-
utes, and as the meats tanked for canning are thoroughly cooked, it
may safely be asserted that a light case of ‘“beef measles” would be
rendered perfeetly harmless by the cooking preparatory to canning.

The same applies to cases of trichinosis. The parasite of this disease
can not withstand a heat of 70° C, (=158° FI.), so that if trichinous
pork is cooked until the entire piece has reached this temperature and
assumed a light-gray color, the disease is rendered nontransmissible
to man.

Nalting.—The parasite of “beef measles” is killed in twenty-four hours
by the action of salt solution, and we have found no case where the
parasite of trichinogis has been able to withstand four months in the
“pickling vats.” In both of these cases it must be remembered that it
takes some time for the salt to thoroughly permeate the tissune. It

5257—No. 19—2
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would accordingly not be safe to assnme that in a piece of measly beef
which had been placed in brine for twenty-four hours the parasites had
been killed. The length of time necessary to guaranty the result is, of
course, dependent upon the size of the piece of meat.

Selling infected meats under declaration.—While the large abattoirs
have means at their command by which cases of light infection may be
rendered noninfectious, the smaller slanghterhouses are at more of a
disadvantage in this respect. Cooking and salting would be possible
for some—perhaps all of them—while cold storage would often be out
of the question.

In this connection, it will be interesting to study for a moment a sys
tem which is quite extended in certain parts of Europe. Reference is
made to the German * Freibank” or “ Finnenbank,” Under this system
certain meats of inferior guality are allowed to be placed on the market
under given conditions, One of these eonditions is that they must be
sold in a specified meat stall or counter, known as the * Freibank” or
“ Finnenbank,” where the true nature of the meat must be made known
to the purchaser. Naturally, such meats are sold at a lower price than
the meats offered in open market, thus enabling many of the poorer
classes to purchase meat who can not afford to pay the regular prices.
Meats which are absolutely dangerous from a sanitary standpoint are,
of conrse, exclnded from these special meat connters, and in some
instances the law requires that even these meats of inferior guality,
which are harmful in some eases, though not dangerous, must be ren-
dered harmless before being sold.

In the United States inspected meats are, generally speaking, either
passed and allowed to go upon the open market or condemned and thus
excluded from the market. The German system of the “ Freibank™ prac-
tically results in dividing the meats into three' classes, namely, first,
meats which may be sold in open market—good or first-class meats

! Strictly speaking, the Imperial German law of May 14, 1879, divides meats into
five classes, as follows:

41, Good or first-class wares which may be placed npon the open market withont
restrictions, This corresponds to the ‘bankwirdiges Fleisch’ of the South German
meat inspection regulations.

“2 Meat which may be placed upon the market under declaration and sold
as ‘spoiled (or waste) goods in the sense of the food laws.” Other disposition
of this meat (as use in one's own family or presentation to other persons), is not
prevented by law. This meat is called ‘wichibankwiirdiges Fleizch’ in the older
regulations.

i3 Meat which is unconditionally dangerous or injurions to health, the use of
which, nnder any condition, ag food for man, even use in one’s own family, presen-
tation to other people, or permitting it to be taken away, ete., ia forbidden by law.
This meat must be disposed of in such a way a8 to render it harmless.

# 4, Meat which is injurious to health under certain conditions, but which can ba
rendered harmless by proper manipulation, snch as cooking, sterilizing, pickling,
ete.  After the meat has been rendered harmless it may be placed on the market as
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(“%gute oder tadellose Ware,” of North Germany, ¢ bankwiirdiges Fleisch,”
of Sonth Germany, also called “bankmidssig” or * ladenrein"); a second
class of meats which may be sold only under declaration of their true
character, in many cases only after having been cooked or salted under
official supervision (“nichtbankwiirdig,” * nichtbankmdssig,” * nichtladen-
rein”); a third class of meats which are unconditionally condemned, and
therefore excluded from the market.

History of the “Freibank.”—The system of the German *Freibank”
and compulsory declaration of the condition of inferior meats is very
old. The municipal laws of Angsburg in 1276 prescribed that inferior
meat should not be sold without giving notice as to its quality. In
1404 the municipal laws of Wimpfen provided that the ©Freibank”
(from the German *frei,” free, here in the sense of unconnected or
separated, and ¢ Bank,” a counter or stall) should be sitnated three
paces away from the regular counters, The * Freibank” (free stall)
was, therefore, one which was free or separate from the regular coun-
ters. The term “Finnenbank” is sometimes used for these special meat
stalls because the measly meat (‘“finniges Fleiseh”) especially is sold
at these places. This system of *Freibank” has been extended to
most of the slaughterhouses of Germany, and is rapidly extending in
France, Belginm, and Italy.

The economic importance of the system is seen from the following
statisties taken from Ostertag:

In the Kingdom of Saxony in 1882, 0.25 per cent of the animals

gpoiled (or waste) meat, in the sense of the food law. In regard to selling this kind
of meat raw compare the legal decisions:

“An explicit statement by the seller that the meat, which is rendered harmlesa by cooking, is to be
eaten only when eooked protects the merchant from penalty.” (Urt. IV, v, I1, 7, 1884.)

“A mimple statement regarding the unwholesome condition of the meat on the part of the merchant
to the purchaser does not, however, render the former frea from penalty, for the danger to the com-
munal interests of the act is not thereby obviated." (Urt, v. 15, 1 and 29, 9, 1885.)

5, Finally, there should be recognized meat which is spoiled beyond use [liter-
ally, spoiled in high degree], i. e., meats which, thongh not nnwholesome, have lost
their value as food for man becanse of extensive changes in the tissne (for example,
watery meat, meat and organs which are heavily infested with parasites, ete.).
Such meats are to be judged as * unfit for food,” and ean be looked upon as ‘spoiled’
in the sense of sec. 367 of the penal code, and offering for sale and selling such
meats are plainly forbidden by this paragraph. Their unse in the honsehold of the
owner can not, however, be forbidden on grounds of the lmperial regulations. In
order to prevent underhand traffic with such meat, it is provided that meat which is
spoiled beyond nse is to be entirely excluded from the market, except in such eases as
portions of the same, such as the fat in heavily infected cases of pork measles, can
be nsed for food.

fIn meat wares we further distinguish imitations [nachgemachte] (meats which are
treated in such a way as to appear different from what they really are, Urt. I, v.
15, 5, 1882), and adulterations [rerfilschie] (meats which do not possess those qual.
ities which they are supposed to possess in reliable traflic).

“I will call attention to the fact that the expert mnst nse the word *spoiled’
[verdorben] only in the legal sense and not in the sense of decomposed meat, for decom-
posing [faulende] meat is injurious to health.”—OsTERTAG, 1895, pp. 100, 101, et al.
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slaughtered for food were uneonditionally condemned, while 0.42 per
cent of the animals slaughtered were sold at the “ Freibank,”

In Leipzig during 1891 the meat of 604 cattle, 89 calves, 28 sheep,
533 hogs, and 104 pieces, representing a total weight of 271,608 kilo-
grams (about 543,216 pounds), was used by the * Freibank.”

The average receipts per pound for the first quality meats and for the
meat sold at the “ Freibank™ after deducting fees were as follows:

Firat quality. Price.
Beof. . .cciiieeciinssinnsnnsvesnnanaans BT 0 plennigs about @0, 14
| Weal .o eeeneiinrr camnrien=n-ae| 355 plenpige, abont . 1383
MEBON i wnnicin s d i fw ann b { 588 plennige, aloat . 147
R e | 610 pfennige, about 1523 |
Froibank. I Price. |
. e e o g vt e
Boal. it i s i e e | 5. B plennige, abont $0, 134
i A R R TR AR s R L | 44.2 pfennige, about . 110
R I S e R e e e e ] 56 5 plfennige, about . 136
| e A R e | 57.4 pleonpige, about . 143

- - - - |

Ostertag (1896) has recently published a detailed compilation giving
the data concerning the sale of measly beef in 38 cities in Germany.
At first there was great prejudice against the meat, so that in some
casges the price fell to 24 cents per pound; bt as thiz prejudice wore off
the price went up 6, 3, and 10 cents per pound. In some places the
demand for this cheaper meat is greater than the supply.

Objeetions to the “Freibank” have been raised by some parties, but
we are unable to see wherein this system is unfair either to the dealer
or to the purchaser, for no one is obliged to buy this meat who does
not wish to do so, while anyone who wishes a cheaper class of meat
can purchase it at the * Freibank” with the full knowledge of the condi-
tion of the meat he is buying. It is perfectly safe to use the meat
when thoronghly eooked, and the dealer is able to economize in his
business. We take the decided stand, however, that it is far better to
subject all of these meats to thorough cooking or other methods of
safegunarding before they are placed upon the market.

PARASITIC WORMS OF CATTLE, SHEEP, AND BWINE.

The term “fcattle™ in this report is nsed in the American sense of the word, i. e,
for the species known zoologically as Boes taurus, the only boviue animal at present
slanghtered in this country. Other animals also are known under the terms cattle,
bmlls, ete., in some conntries, and a few parasites found in these animals are nmen-
tioned Lrieflly in this report. These parasites are eited becanse the same species, or
at least the same genera, are likely to infest Fos faurus sooner or later,

The term *‘sheep.” a8 nsed here, refers to the only species of sheep slanghtered in
the United States, i. e., Ovig aries,

The terms ““hog,” *“*pig,” and “swine” refer to the only species of domesticated
swine fonnd in this eountry, i. e., Sus serofe domestica.

The parasitic worms found in eattle, sheep, and hogs belong to two
different zoological groups, known as Flat worms (Plathelminthes) and

R
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Round worms (Nemathelminthes). The Flat worms alone are discussed

in this report.
Frar WorMms (Clasa Plathelminthes).

The Flat worms include at present five orders, only two of which, namely, the
filukes ( Tremafoda) and the tapeworms ( Cestoda), are disenssed in this report.

FLUKES, OR TrREMATODES.—The flukes found in cattle, sheep, and
swine vary in size from a few lines to 4 inches in length and from
one or more lines to an inch or more in breadth. They are found in the
liver, lungs, intestine, and body cavity, and oceasionally in other parts
of the body. None of the species found in cattle, sheep, or swine are
directly tranamissible from these animals to man, although three of the
species occasionally infest man. At least two of the species render the
organs in which they occur unfit for food when present in numbers;
they also injure the animals to a greater or less degree, althongh the
extent of injury in cattle has possibly been overestimated; one form is
particularly injurious to sheep.

TarEworMS, oR CESTODES.—Cestodes oceur as larval forms (blad-
der worms) or as adult forms (tapeworms, strobilae).

Larval tapeiworms.—The larvie, or bladder worms ( Cysticercus, Coenu-
rus, Echinococcus), are found in the liver, lungs, brain, muscles, or other
organs except the intestinal tract, and do not reach maturity until they
are transmitted to meat-eating animals, The most important bladder
worms considered in this reportare: (1) The Beef-measle Bladder Worm,
and (2) the Pork-measle Bladder Worm, both of which develop into tape-
worms in man; (3) the Gid Bladder Worm, which canses gid, or turn-
sick, in sheep; and, (4) the Hydatid, which causes hydatid disease in
man and various domesticated and wild animals. When eaten by dogs
the two latter bladder worms develop into Adult tapeworms.

Adult tapeworms.—Several different species are found in the intes-
tine of cattle and sheep. They injure their hosts, but are not trans-
missible to man in any stage of their development,

The following key will aid the reader in determining the varions
flukes and tapeworms discussed in this report. A certain amount of
technieal knowledge is valuable in the use of this key, which iz based
upon zoological characters. Some liberty has, however, been taken
with the anatomical characters in order to make the key as simple as
possible: and it is believed that most, if not all, of the forms mentioned
ean be more or less definitely determined by comparing the key, espe-
cially the habitat given for each form, with the figures of the parasites,
even if one is unable to follow the more technical statements.

KEY To THE FLUEKES AND TAPEWORMS OF CATTLE, SHEEP, AND SWINE.

[For the species thos fur positively known to have been fouml in Xorih America, follow Roman tvpe,
Ad the characters given are confined to the forma discusaed in this report, this key should not
be relied upon to clasaily the parasites of other animals. |

(1) Parasitie in the liver, lungs, pancreas, veins, abdominal eavity, or intestine of
cattle, sheep, and swine, more rarely eneysted in muscles of awine. Unseg-
mented Flat worms; intestinal tube present; anus absent; month with one
i AT S IE R T i e e SRR RN e R (L L
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Parasitic in the intestine, more rarely in bile ducts, as adnlt segmented worms;
or in the liver, lungs, muscles, ete., as unsegmented bladder worms. Tntestinal
tube absent; head with four suckers..........cccoonnen... ... Tapeworms, 14.

FLUKES.
({ Trematoda. )

(2) Parasitic in liver, lungs, pancreas, veins, or abdominal eavity of cattle, sheep.
or swine, rarely encysted in muscles of swine. Ventral sucker (acetabulum,

on anterior half of bhody ..co oo ol o il iiaans ane . Fasviolidae, 5.
FParasitic in intestinal tract or gall ducts of sheep, cattle, zebn, gayal, or buffalo.
Ventral sncker (acetabulum) at posterior extremity ........ dmphistomidae,

Fasciolidae,

(3) Parasitic in liver, lungs, pancreas, or abdominal cavity of cattle, sheep, or swine,
more rarely eneysted in museles of swine. Hermaphrodites.... Fasciolinae, 4.
Parasitie in the blood of ecattle and sheep; eggs found forming egg tumors in
genito-urinary tract or colon. Sexes separate .............. Schisfosominae, 8.

TFasciolinae.

{4) Parasitie in liver, lungs, panereas, or abilominal eavity. Mature flukes, or forma
in which the genital organs are developed to an extent which permits of a
determination of the genns. Acetabulum sessile; genital pore between oral
sucker and acetabunlum; oral sucker nnarmed. ... ...l ociiooo.... B

Enecyesied in muscles of swine, very rarve.  Must not be mistaken for trichinae. Imma-
ture fuke, in whick the organs do not permit of @ delermination of the genus. Body
(fig. 1) 0.5 mm. long, elliptical, grayish, transparent ; oral sucker terminal ; ventral
wucker woar the middle of the body ; pharynr followed by a short oesophagis and fiwo
simple intestinal cacca, which extend slightly beyond the middle of the body ; in front
of acetalmlvm are four large unicellular glands with rather long ducls, ertending lo
oral sucker ; three primordial genital glands in distal half of body ; ferminal excre-
tory eanal median, branching immediately distal of testicles,

The Musgele Fluke of 8wine (dgamodistomum suis), p. 28,

(5) Parasitic in liver, lungs, rarely abdominal cavity of cattle, sheep, orswine. Body
large, shaped like a flat fish, dark colored ; intestinal caeca, testicles and ovary
profusely branched; freshly laid egg does not contain embryo.

. Fascioles ( Fasciola), 6.
Parasitic in liver or pancreas of catile, sheep, or swine. Body smaller; intestinal cacca
very simple, long, tabular, extending beyond acetabulum to posterior portion of
body; ecsophagus comparatively short; genital pore al bifurcation of intestine; fes-
ticles two, may be slighily lobate, near acetabulum; ovary posterior of and smaller
than testicle, but anterior of lransverse vitello-duct; ovary and lesticles anferior of

mass of ulerine coils which extend to posterior end of the body.
Dicrocoeles ( Dicrocoelinm), T.

Fascioles (Faseiola).

(6) Parasitic in liver or lungs of cattle. Body (figs. 28-30) flesh-colored, very large
aud thick, 20 to 100 mm. long by 11 to 26 mm. broad; anterior conical portion
not very distinet from posterior portion ; posterior extremity bluntly ronnded ;
vitellogene glands sitnated ventrally of intestine; oesophagus generally one
and one-half times as long as pharynx; eggs 109 to 168 4 by 75 to 96 u.

The Large Awerican Fluke (F. magna), p. 49

Parasitic in liver or lungs of cattle, sheep, hogs, ete. Body (figs. 2 and 3) 18 to
51 mm, long (occasionally longer) by 4 to 13 mm. broad ; anterior conical por-
tion gemerally very distinetly bounded from posterior portion; posterior ex-
tremity bluntly peinted; vitellogene glands both dorsal and ventral of intes-
tine; oesophagus rarely one and one-half times as long as the pharynx; egg
105 to 145 4 by 63 to 90 . ... The Common Liver Fluke (F. hepafica), p. 29,
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FParasitic in liver of Senegal ealtle. Body ( figs. 28 and 24) 26 to 38 nun. long by t lo
& mm. broad, flat, linguiform, aides of posterior portion nearly parallel for some
distance but tapering toward posierior ertremily; veniral swcker large and promi-
nent; eqq 143 do 157 po by 82 1o 88 .

The Narrow Liver Fluke ( F. hepatica angusia), p. 43,

Parasitic in the Indian buffalo (Bos bubalis) and cafile (Bos taurns). Bedy ( figs.
25 and 26) 25 to 31 mm. long by 6 to & mm, broad; sides of body nearly paraliel for
some distance; posterior exlfremity somewhal rownded,

The Egyptian Liver Fluke ( F. hepatica aggyptiaca), p. 48,

Parasgitic in the liver of giraffes and cattle (7). Body (fig. 27) 75 mm, long by 8 to 12
min, broad, flat, oblong, lanceolate; anterior erfremily cylindrical, atlenuate; pos-
terior extremily obtuse; sides wearly parvallel for greater part of length; oral sucker
1,12 mm, in diameter, ventral sucker somewhat larger; oesophagus extends nearly lo
acelabulum; & to 10 lateral branches lo each intestinal cacoum; o'ler orguns agree
with F. hepatica.........cccoeevevuan.. The Giant Floke (F. gigantica), p. 49,

Dicrocoeles (Dicrococlinm).

(T) Parasitic in liver of caitle, sheep, and swine.  Body ( figs. 56 and 37) lancet form, 4 to
10 mm. long by I to 2.5 mm, broad ; anterior end much more atlennaie than poslerior
end ; semitransparent, spotled brown by eggs; cnlicle withont spines; oral sucker
0.5 mm. in diameter, subterminal ; ventral sucker 0.6 mm. in dicmeter, one-fifth the
lengih of body back of meuth ; mouth followed by an oesophagus which, about halfieay
between oral sucker and acefabulum, immediately in front of cirrus pouch, branches
info tiweo simple intestinal caeca ; the latler extend one each side to aboul the posterior
quarter of the body ; cirrus pouch present; cireus long, filiform, straight; testicles
lobed, one posterior o the other, and situated immidiately posterior of acelabulum;
nterus sinwouns, very long, extending backward beyond the end of the intestine to pos-
terior porvtion of body, then running forward in loops to genital pore, and rendered
prominent by presence of brown eggs; vilellogene glands in marginal portion of
middle third of body : eggs (fig. 35) 40 to 45 p by 30 p, containing embryo at time
of ovipont. . ___. ... _......cccuoee.... The Laneet Fluke (I). lanceatum), p. 55.

Parasitic in pancreas of “ cattle,” Indian buffalo, and sheep, in dszia.  Dody (fg. 40)
somewhat similar to the commaon fluke but proportionally broader and more pointed
at distal extremity; & to 15 mm. long by 5 mm. broad; Wood red in color; cuticle
without spines; oral sucker subierminal ; venfral sucker slightly larger than oral
sucker, one-third the length of the body back of the mouth ; pharynr, oesophagus,
and intestines about the same as in D, lanceatnn ; cirens-pouel pyriforn : festicles
irregularly lobed, in laferal portion of median field, on same transverse plane, near
acelabulim ; wlerus of similar type to thet of 10, lancentum; eitellogene glands
only about one-fifth as long as body, sitvated in marginal poriion of widdle thivd;
eggs oveid, thick shelled, 44 y to 49 j by 23 u to 50 i1,

The Pancreatic Fluke (I}, pancreaticum), p. 57.

Blood Flukes ( Family Schistosominae; (fenus Schistosoma).

[Acetabulum penduenlate; intestinal caeca unite or anastomose distal of acetabn-
lum; male shorter, thicker, and broader than female, the margins enrling ventrally
to form canal for filiform female; testicnlar complex consists of a double series of
fonr or more sacular bodies. ]

(8) Parasitic (fig. 41) in blood of man and ecattle (#). Male 4 to 14 mm. long by 1
wmm. broad; female attains 13 to 20 mm, long by 0.28 mum. broad by 0,21 mm.
thick ; eggs ovoid to fusiform 120 to 197 i long by 40 to 73 x4 broad.

The Human Blood Fluke (8. laematobium), p. 58,

Farasitic ( fig. 45) in blood of eattle.  Body thicker than the Human Blood Flokes; the
dorsal surface of the inner fold of the male is previded with a longitudinal groove
(fig. 46) inte which the end of the ouler fold extends; egas fusiform, 160 o 180 1 by
A0 tO GO p eeescneniencnennnnnno... The Bovine Blood Fluke (8. bovis), p. 60,
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Amphistomes { Amphistomidae).

(9) Parasitic in intestinal tract or gall ducts of sheep, cattle, zebu, and gm-al,
Pharynz withont Interalionca .. oo oo oo oo saa o Tl . 10
Parasitic in intestinal tract of zebn and gayal.  Pharynz with o Jnt.-mi zacs; the
grealer part of the ventral surface of posievior portion of body is covered wlth
naumerous papillae ... .. ... .cciciiiian cicieiacancanea.a.-. Homalogaster, 13.
(10) Parasitic in intestinal tract or gall ducts of sheep, cattle, and zebu. Ventral
pouch very small or absent ............ True Amphistomes ( Amphistoma), 11.
Parasitic in integlinal fract of catile, zebu, gayal, and Indian bduffols. Fentral
ponch large, extending o posterior poriion af boady,
Pounched Amphistomes (Gastrothylar), 12,
True Amphistomes ( Amphistoma.

(11) Parasitic in rumen of sheep and cattle. Body (figs. 49 and 50) 4 to 13 . long
by 1 to3 mm. broad ; conical, pinkish white..The Conieal Fluke ( A. cervi), p. 64.
Paragitic in gall Madder and hepatic ducle of zebn, Body lanceolate, § to 10 mm.
long by 3 to 4 wmn. broad, rather similar to the Conical Flnke, hut somewhat fai-

tened dorso-rentrally. . o ccceecicmiiicccnciiaaecannnaa. A, explanatum, p. 67.
Parvasitic in slomachk of zebu.  Body ( fig. 56) somewhat similar to A, cervi, bul more
oval, and somewhat fattened dorso-ventrally ; about 11 mm. long by 6.6 wn. broad.

. bothriophorum, p. 67.

Pouched Amplistomes (Gastrothylax).
(12) Parasitic in stomach of zebu and cattle. Body ( figs. 57-62) reddish brown to grayish

mreen, 9o 15 mm. long by Ldo Smm. broad. ... ... ... ... G, erumenifer, p.6T.
Parasitic in slomach of gayal. Body ( fig. 63) pyriform, 10 mn. long by 5 wm, broad
(o DT e i T [ TR e S R R e 7. Cobboldii, p. 67.

Parasitic in stomach of gayal and zebu.  Body atiains { fig. 64) 20 mm. long by 4 mm.
broad ; intesting only half as long as body ..o cvuvvrnnun. G, elongatum, p. 67.
Parasiticin siomach of Indian buffalo. Body ( figs. 65 and 68) deep red, cylindrical to
conical, attaing ¥ to 10 mm, long by 2 to 2.5 mm. broad. .. .... G. gregarins, p. 67.

Homalogaster,

(13) Parasitic in caccum of gayal. Body (fig. 67) lanceolale; festicles small.
H. paloniae, p. 67.
Parasitic in eaccum of **cattle™ (= () zebu). Body — mm, long; oral sucker with
digitate papillae; testicles lateral and divided into two equal lobes with irregular
contoura, so that there appear to be four testicnlor masses .. ... M. Poirieri, p.67.

TAPEWORMS,
(Cestoda.)

(14) Larval tapeworms or bladder worms (figs. 68, 76, 84, 97, and 103) parasitic in
muscles, liver, longs, ete., nt not in lumen of intestinal tract; the head,
which is generally provided with hooks, lies inside the eyst; body unseg-
mented, generally surronnded by a eyst of connective tissue; no genital organs
developed ; these forms become adult in man and earnivorons animals, and are
of great importance from the standpoint of meat inspection. .. Taeniinae, 15.

Adult tapeworms (fig. 111}, found in the intestine of cattle, sheep, and swine (1),
or in gall ducts of sheep .........ccccvvvinvansenennn. dnoplocephalinae, 18,

Bladder Worms, or Larval Tapeworms { Hard-shelled Tapeworms, Subfamily Taeniinoe;
(renus Taenia).

{15) Parasitic in muscles, abdominil cavity, lungs, and liver, Ome head in each

[ 1 ) N wemaroacessnasssaaa Dladder Worms ( Cysticercus), 16.
Parasitic in any m‘g.m uf hody exl:-.,pl’ intestine, most frequent in liver, lungs,
and brain. Numerous heads may bo present. ......ccceecicecavenanssann 1T,
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Hladder Worms (Cystioerens).

(16) Parasitic in cattle; found in the muscles, especially those of mastioation, mors
rarely in lungs orliver. Body (fig. 68) spherieal to elliptical, 2.5 to 10 mm. long
by 3 mm. broad; whitish to gray, with a small yellowish spot due to the
invaginated head; no hooks present; the bladder contains hut Tittle liguid.
Transmissible to man.. . ....... DBeef Measle Bladder Worm ('€, bowvis), p. 71

Parasitic in swine; found in the muscles, Body (figs. 75 and 76) ellipsoid, 6 to
10 mm. long by 5 to 10 mm. hroad, with a white spot corresponding to the
invaginated head ; head armed with a double row of 21 to 32 hooks of two differ-
ent sizes (see description of adnlt, p. 84) ; the bladder contains but little liguid.
Transmissible to man. .... Pork Measle Bladder Worm (! €. cellulosae), p. 89,

Parasitic in eattle, sheep, and swine; young stages in the liver, older stages
found hanging into the body cavities, attached to omentum, ete. Bladder
(figs. 84, 91, and 92) large, varying from size of a pea to that of n man's fist,
oceasionally attaining 160 mm. by 60 to 70 mm. ; neek long; invaginated head
armed with a deuble row of 28 to 44 (generally 36 to 38) hooks, of two sizes
(see description of adult, p, 101); the bladder contains considerable liguid.

. Transmissible to dogs, bnt not to man.
The Thin Necked Bladder Worm (* C. fenuwicollis), p. Hi.

Clocnurus and Eehinococons,

(17) Parasitic in nervouns system, capecially the brain, of sheep and calves,  Bladder ( figs.
G4 and 97) varies from gize of a pea to that of a hen's egq, and i3 composed of a
hydatid cyst (caticle thin) which forms numerons small invaginations (as nany
as S00 in large specimens), in each of which a head develops without the forma-
tion of brood capsules ; head armed with a double row of 22 to 32 hooks, of two
gizes (see description of aduli, p. 101). Transmissible to dogs, but not to man.

The Gid Bladder Worm (? Coenurus cerelralis), p. 105,

Parasitic in any organ, particularly the liver and lungs of man, eattle, sheep,
swine, ete. Bladder (figs. 101 and 105) varies from size of a pea to that of

a child’s head, assuming different forms, as deseribed on p. 102; the hydatid

eyst has a thick laminated enticle; the heads are armed with a double row

; of 28 to 50 hooks, of two sizes (see characters of adult, p. 101}, and develop in
brood capsnles, which are attached to the eyst wall. The adults develop

in dogs, but not in man. This is the most important parasite of ment inspec-

1 1 1 (S The Echinococens Hydatid (* Echinococons polymorphus), p. 113,

Adult tapeworms of Cattle, Sheep, and Swine (1) (Subfamily * Anoplocephalinae),

(18) Posterior border of segments not fringed; parasitic in the intestine....... 19,
Posterior border of segments fringed (figs. 122 and 124). TParasilic in intestine
anid bile duets of sheep. Genital pores donble; strobila 15 to 30 em. long ; head
large, 1.5 mm. broad, nearly square on apex view ; neck flat, broad, and short;
broadest segments measure 5 to 8 mm. wide by 0.4 to 0.6 mm. long, and are
gituated about 2 em. from posterior end, the end segment showing a decided
tenidency to become longer and narrower; cravid semnents sttain 2.2 mm. in
thickness; uterns single, tranaverse, Lut undulate with cornucopin-like erg
ponches; testicles form a band in distal portion of median field ; horns of pyri-

form body around embryo not developed.
The Fringed Tapeworm { Thysanesoma actinioides), p. 1245,

! For characters of the adult form in man, see key, p. 84,

! For characters of the adult form in dogs, see key, p. 101,

*This key to the adult forms is extremely artificial, as characters have been
selected which will most easily enable a determination of the worms. For a key
expressing mors elosely the trne relations of the forms to each other, see Stiles &
Hassall, 1893, p. B8, and Stiles, 1806, p. 214,
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(19) Genital pores double, segments generally quite broad; pyriiorm body well
developed. Parasitic in cattle and sheep..................... Moniezia, 20,
Grenital pores wsually single, varely doulle, and then only in sirobilae, which contain
single-pored segments in the majority, Parasitic in sheep, cattle (¥), and swine (7).
Strobila ! to 2 melers long; head 0.5 to { mm. broad; neck absent or present; most
of the seyments broader than Tong, only the posterior scgments longer than broad;
unvipe segnients often present a zigzag appearance; largest seqments 5 to 6.5 mm,
broad by I to 2 nun. long; lesticles divided into two groups and confined for the
most part o the lateral fields; wterus same as in the Fringed Tapeworm.

Giard's Thysanosoma ( Th. Giardi), p. 129,

Fenital pores single; segments very narrow. Parasitic in sheep and cattle (7).
Stilesia, 24,

(20) Interproglottidal glands absent............ .....ccc.veveee.... Alba group, 21.
Interproglottidal glands linear (fig. 113)................ Planissima group, 22.
Interproglottidal glands cireular, gronps around blind sacs (fig 118).

Expansa group, 28,
Neck abseni; head large, decidedly lobed; slrobila 40 ent. long; seqmenis allain & mm.,
in breadth. Doubtful species, parasitic in sheep_ ... ... ... Moniezic nullicollis.

(21) Parasitic in sheep,  Strobile nearly half a meler long by 2.5 mm. broad; gravid seq-

ments may attain 2.5 mm. broad by 5 mm. long; genital pores in middle or anterior
half of lateral margin; cirrus ponch about 0.18 mm., long; eggs 60 i, pyriform body
20 pn, hornsendin aknob ... ... .. _. Vogt's Moniexia (M. Fogli), p. 127.
Parasitic in sheep and caltle.  Strobila 0.60 to 2.5 meters long; head subguadrangu-
lar, 1.15 lo 1.4 mm. browd; neck 1.5 1o 5.5 mm. long; gravid segmenids atlain § lo 14
wm. broad by 2o 6.5 mm. long by 1.5 mamn. thick; testicles arranged in a quadrangle;

egys G0 to 88w, bulb of pyriform body 16 to 24 p, horns & to 20 u.
The White Moniezia (M. alba), p. 127.

(22) Parasitic in cattle and sheep. Strobila (fig. 111) 1 to 2 meters long; yellowish;

head 0.4 to 0.9 mm. broad ; neck thin, short orlong ; segments always broader
than long; gravid segments.attain 12 to 26 mm. broad by 1 to 1.75 mm. long,
generally thin and flat; interproglottidal glands large amd very distinet; tes-
ticles arranged at first in two triangles, in older segments in a quadrangle;
400 to 600 testicles ]m:aant. inasegment; egms 63 p, bulb of pyriform body 20 u,
horns 28 p...... ................. The Flat Moniezia ( M. planissima), p. 12‘?
Parasilic in ahmp nm:l caltle.  Strobila atiaing 4 meters in length; head about T nan.;
neck 2 do 2.5 mn, long: suckers very distinetly lobed and sharply separvated _,ﬁ'om
neck; segments always broader than long; gravid segments may attain 12 mm. broad
by 8 mm. long by 2 mon. thick; interproglottidal glands exiremely indistinct; eggs
&0 fo 85 pt, pyriform body 18 p.. Van Beneden's Moniezia (M. Benedeni), p. 128,
Parasitic in sheep. Strobila 1.5 to 2 feel long; head square, 0.9 mm.; gravid seg-
ments attain & mom. broad by 1.5 mm, long ; but the end segments may measnre 6
nvm. broad by 2 mm. long; testicles arvanged in a quadrangle; interproglotiidal
glands small ; eggs 55 to 65 p. ... Nenmann's Moniezia (M. Neumanni), p. 128,
(23) Parasitic in cattle and sheep. Btrobila (fig. 116) attains 4 to 5 meters in length;
anterior portion usually whitish, posterior portion usnally yellowish; head
0.36 10 0.7 mm. broad ; segments always muech broader than long, gravid seg-
ments attaining 16 mm, in width and are quite thick; end segments never as
long as broad; testicles nsually arranged in a quadrangle, rarely in two tri-
angles except in younger segments; eggs 50 to 60 «, bulb of pyriform body
B s aan e eev-cee-w The Broad Moniezia (M. erpansa), p. 128,
Parasitic in sheep. Eatrnhll.L (fig. 120) attains 1.6 to 2 meters in length; cream
to whitish in eolor; head 0.6 to 0.7 mm. broad ; neck filiform, 2 mm. long; seg-
ments generally broader than long, rarely over  mm. hroad by 2 mm. long;
althongh end segments are oceasionally found which are square or even slightly
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longer than broad; testicles nsually arranged in two triangles; eggs 52 to
60 i, bulb of pyriform body 20 to 24 i, horns 12 to 15 u. -
The Triangle Moniezia (M. trigenephora), p, 128,

Stileaia,

{21) Strobila transparent, whitish or grayish yellow, 45 to 60 mm. long, nol over 2.5 mm.
broad : head 0.5 to I mm. broad ; median porion of median field transparent ; fwo
lateral cornucopia-like egg pouches present in each segment.

The Globipunetate Tapeworm (8. globipunctata), p. 130,

Strobila attaing nearly 3 meters in length, but not over 3 mm, in breadth; head 1.5 to
2 mm. broad; medign field pccupied by transverae uterus,

The Centripunctate Tapeworm (8. ceniripunclata), p. 150,

FLUKES, OR TREMATODES (Order Trematoda).

The following technical deseription shows the systematic position and
general structure of the flukes under discussion:

[Suborder Malacocotylea: Digenea. Families Fasciolidae and Amphistomidae,
See figa. 3, 29, 50, 37, 41, 42, 43, and 50.]

With the exception of the Blood Flukes (Schistesoma), they are all hermaphrodites.
They are flat or conical worms, always longer than broad; on the anterior extremity
ig sitnated the mouth, snrronnded by a mugenlar organ, known as the oral sueker
and eurved slightly ventrad. There is a second sucker (the acetabulum), which is
gituated in the median ventral line; in the Fasciolidae the acetabulum is generally
found on the anterior half of the body, while in the family Amphistomidae it is at
or near the posterior extremity. The surface of the worms is generally more or less
covered with minute spines, or tubercles,

The digestive tract consists of the mouth, a short oesophagns, and two blind sacs
(intestinal caeca), which represent the true intestine, The anterior portion of the
oesophagns is penerally conuected with the month by a muscnlar bulb (the pﬁurym};
the posterior extremity bifurcates, one branch being connected with each intestinal
cagcum. The intestinal sacs are usually simple elongated tubes, but in the genns
Fasciola they branch freely (fiz. 29). [n Selistosoma the two caeca nnite after pass-
ing the acetablilnm, An anos is never present,

GGenital organs.—The genital pore ig in the ventral median line in all species here de-
scribed, the male copulatory organ (cirrus or penis) lying very close to the female open-
ing (rulva). Male organs: A civrus is frequently seen extruded from the genital pore,
and in those cases it appears as a curved organ, varying in size according to the spe-
cies; usnally the cirrus is invaginated in the cirrus pouch, Through its center runs
a canal (the ductus ejaculalorins) which receives the spermatozoa from a resienla semi-
nalis. The latter is partially or entirely included in the pouch; at its posterior
end Yt receives the two vasa deferentia, through which the spermatozoa are con-
ducted from the testicles. The testicles, generally two in number, one right and one
left, are more or less ronnd, lobed, or branched. Female organs: The valva leads
into a canal, the anterior portion of which is known as the mefralerm ; this is con-
tinned as the nierus, which forms more or less numerons folds in the median portion
of the body and finally leads to the so-called shell-gland which may frequently he
seen in fresh specimens (F. magnae and others) as a ronnd body a short distance pos-
terior of the acetabulum. In the center of the shell glaud is a canal (the sotyp), in
which four canals (wlerus, oviduel, Laurer’s canal, and vitello-duet) come together,
The evary in some species ia globular, in others branched, and connects with the
ootyp through the eviduct. The Laurer’s canal runs from the ootyp dorsad in eurves
and opens to the exterior on the dorsal surface; its function is still doubtful, but
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homomaogically it represents the nterns of cestodes. The vitellogene glands are two in
number and are sitnated laterally of the longitudinal intestinal tubes; they vary in
size in different species, are generally quite elongated, and are composed of numerons
branches mmch like a bunch of grapes in form, all of which connect with a longi-
tudinal vitello-duet (ome on each side of the body); these longitudiual ducts are in
turn connected by a pair of transverse ducts which unite in the median line, imme-
diately posterior of the shell-gland, to form a eommon reservoir; this in tnrn
empties into the ootyp through the short vitello-dnet mentioned above. The
vitellogene glands produce yolk eells which are associated with the true ovam to
form the exes,

Excrelovy system,—At or near the posterior extremity, generally somewhat dorsally,
is situated a small pore ( pores creretoring), which leads into o median lerminal vesicle;
this latter gives off longitudinal branches; these in turn give off secondary branches
which ramify thronghout the body, each small branch ending in an excretory organ.

Nervous system.—A set of ganglia is fonnd at each side of the pharynx; these ran-
glia are conneeted by a dorsal eommissnre and give off numerous nerves to varions
parts of the body. The largest nerves are the two ventral longitndinal nerves
which run antero-posteriorly, and ean frequently be seen in fresh specimens.

Development.—See p. 30,

Cattle (Bos tawrus) are alleged to be infested with fifteen kinds of
flukes, only two of which, the Large American Fluke and the Common
Liver Fluke, are positively known to oceur in the United States. Osler
has found the Conical Fluke at Montreal, where it was not uneommon;
he also found the same parasite in eattle in Nova Scotia.

Sheep (Owvis aries) are infested with five known species of flukes,
only one of which, the Common Liver Fluke, is known to be in the
United States; the Conical Fluke, as stated above, is found in Canada.

Hogs ( Sus serofa domestica) harbor three known species of flukes, only
one of which, the Common Liver Fluke, is found in the United States.
Willach (1893) has described a Monostomum hepaticum suwis from the
liver of hogs; this supposed fluke is evidently a partially developed
bladder worm ( Cysticercus tenwicollis) (see p. 96).

DISTOMES (Flukes of the Family Fa.-miuliﬂu}.‘

Hermaphroditic Distomes (Flukes of the Subfamily Fasciolinae).

AGAMIC, OR IMMATURE, DISTOMES (Genus Agamodistomum).

This is a purely artificial group, of bielogic rather than systematic nature. One
immature fluke is occasionally found encysted in the mnscles of hogs.

1. The Muscle Fluke of Swine (. dgamodistomem swis).

[Fig. 1.]

SyxoxyMy.—IHstonm mua?nuFﬂ:'um suis Duncker, 1896,

BinrioGrariy.,—Duneker (1896).

This small (0.5 mm. to 0.7 mm, long by 0.2 mm. broad) parasite was
discovered in 1881 by . Lennis (a trichina inspector in Saxony), and
has since been found by several other trichina inspectors of Germany.
As it appears never to have been binomially named, I propose to eall it

gt ...hu—ﬂnl..u_.—lﬁ-‘-...-ll._...—1 S
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Agamodistomum suis, The worm lies free or encysted in the f.'m}uurtiwa
tissue between the musele fibers; it is exceedingly rare and 1s of no
known practical importance in meat inspection, n:nreﬁpt- that in a super-
ficial and careless microscopic examination it might be mistaken
for sarcosporidia, or possibly for trichinae,
Nothing is known of its life history, but it
is supposed to be a purely accidental para-
site in swine. We are not aware of its ever
having been recorded in this country.

FASCIOLES (Distomes of the Genus Fasciola).

The genus Fasciola contains the large, flounder-like
parasites fonnd especially in the liver of herbivorous
animals and koown under the general term * liver
Slukes.” Of these Fascioles, or *‘liver flukes,” we find
two forms in American cattle (F. magna and F. Lepa-
tica), one form (F. hepatica) in American sheep, while
a third form (F. Jacksoni®') has been found in North
America, South America, and in India in the liver of
elephants, and a fourth form (F. giganfica') is
described by Cobbold from the liver of the giraffe.
It is quite generally admitted that these Fascioles,
owing to their larger size, are more harmiul than
other flnkes,

I'ntil a short time ago it was supposed that we
had Lint one form of fluke in American cattle, but Fie 1.—The Muscls Fluke { Aganio-
Hassall (1891) and Francis (1891) showed, almost ‘_'m*:hm““*‘“llfl-“Eﬂﬂii’m‘nﬁ{*:::d
simultaneonsly, that two distinet forms are found, " WI° Mmusee ob swine. o
oue form (F. hepatica) being present in the liver, SEELADG, 1665, . 168 . B
very rarely in the lungs, the other (F. magna), a much larger worm, infesting both
liver and lungs.

2. The Common Liver Fluke ( Fasciola hepatica) of Cattle, Sheep, Swine, etc.
[ Figs. 2-22.]
For anatomiecal characters, compare fig, 3 with key, p. 21.

VERNACULAR NaMmEs.—English, Common Liver Fluke; German,
Leberegel, Leberwnrm, Schafegel; Duteh, Beiten, Leverworm; Dan-
ish, Faareflynder; Swedish, Levermask; French, Doure hépatique,
fasciole; Italian, Piscuola, distoma epatico; Spanish, Caracelillo.

ByNoNvYMY. —Fasciola hepatica Linnaeus, 1758; Planaria latins-
eula Goeze, 1782; Iistoma kepaticum (Linnaens) Abildgaard (?);
Fasciola humana Gmelin, 1790; Distoma (Cladocoelivin) hepaticum
F16.2.—The Common (Linnaens) of Dujardin, 1845; Fasciolaria hepatica (Linnaens)

Liver Fluke (Fasei-  gpnonymous, 1845; Distonuon hepaticum (Linnaens) Diesing, 1850;
ﬂ!ﬂ"“ﬂﬂ.“fﬂ}m“mrﬂ Digtomum (Fasciola) hepatiewm Linnaens of Leonckart, 1863;
ALk e Cladacoelinm hepaticum (Linnaens) Stossich, 1892,

Bisriograruay,—For bibliography, see Hassall (1804) and Huber (1884 ). For more
technical diseussion of species, see Lenckart (1889, pp, 179-328),

GEOGRAPHICAL DISTRIBUTION.—(osmopolitan.

Hosts,—Man, cattle, sheep, swine, and other animals, (See pp. 137-143.)

—_— = —

! For a discussion of these forms, ses Stiles, 1894-1895,
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INSPECTION OF MEATS FOR

ANIMAL PARABITES.

m, month with oral sucker:

(Adter Stiles, 1804, p. 500.}

catabalum; & cirrua ponch ; i, intestine
profuaely brancled vitollogeno glamil.

atomical characters: a,n

soiole hepatien), enlarged to show the an

(Fa

Fi6. 3.—The Common Liver Fluke

nlerus; va, Vaginag v,

_shell gland ; ¢, profusely branched teaticles; o,

p, ovary; g, pharyngeal bull; s

Lije history-The
life cyele of this
fluke, as deter-
mined by the in-
vestigations of
Creplin (1837),
Weinland, Leunck-
art (1863, 1379
1880, 1881, 1882),
and Thomas (1882,
1883), is exceed-
ingly interesting;
at the same time
it is very compli-
gated, for theadnlt
parasite, instead
of producing
young similar to
itself and capa-
ble of developing
directly intoadults
in cattle, produces
eggswhichdevelop
into organisms
totally different
from the adult
form living a para-
sitie life in other
animals, Inscien-
tific langunage, the
parasite is subject
to an alternation
of generations, to-
gether with'a
change of hosts.
Thefollowing sum-
mary of thelife his-
tory will make this
point clear:

(@) The adult her-
mnpﬁrﬂd'iﬁl:w&nﬂ{ﬁgﬂ.
2 and 3), the charae-
tersof whichare given
on p. 22, fertilizes it-
self (althongh a cross
fertilization of two
individunals is not im-
possible)in the biliary
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passages of the liver, and produces a large number (estimated at 37,000 to 45,000)
of egps.

(b) Eggs (figs. 4 and 5).—Each egg is composed of the following parts: (1} A troe
germ cell, which originates in the ovary and is destined to give rise to the future
embryo; (2) a number of vitelline or yolk cells, which are formed in a specialized and
independent portion (vitellogene gland) of the female glands; instead of developing
into embryos, the yolk eells form a folliele-like covering for the true germ cell and play
an important rdle in the nutrition of the latter as it undergoes further development;
(8) a shell surrounding the germ cell and vitelline cellg, and provided at one end
with a eap or operenlum. The eggs escape from the nterns of the adult through the
vulva, are carried to the intestine of the Lost with the bile, then pass through the

intestines with the contents of the latter, and
are expelled from the host with the faecal

Fis. 4. —Egg of the Common Liver Fluke
{ Fagciola hepatien) examined shortly after

FiG. 5.—Egg of the Commeon Liver Fluke
containing & eilisbed embryo (miraci-

itwas taken from the liver of a sheep; at
one end is seen the lid or operculum, o
nearitis the segmenting ovam, ¢; therest
of the space i3 occcupied Ly yolk cells
which serve as food; all are granular,

dinm) ready to hatel out: . remains
of food: e, cunalion of jelly-like sub-
stance; 7, boring papilla: &, eyeapois;
kE, germinal cells, X G80. (After
Thomas, 1883, p. 263, fig. 2.)

but only thres are thus drawn. = 680,
{After Thomas, 1883, p. 281, fig. 1.}

matter. Many of them become dried and then undergo no further development,
but others are natorally dropped in the water in marshes, or, being dropped on dry
ground, they are washed into the water by the rain, orare earried to a more favorable
position by the feet of animals pasturing or passing through the fields. After a
longer or shorter period of inecubation, which varies with the temperature, a cili-
ated embryo (miracidium) is developed. At a temperature of 20° to 26° C. the
miracidium may be formed in 10 days to 3 weeks; at a temperature of 162 . the
development takes 2 to 3 months; at38° C. it ceases entirely. Experiments have
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shown that as long as these eggs remain in the dark the miracidinm will not escaApe
from the eggshell; accordingly it will not escape during the night. When exposed

G &
'I* o

(L)
A,

Fii, 6.—Embryo of the Common B A
Liver Fluke { Faseiole hepaties) bella, see p. 43), which it im-

boring inte a snoail,

{After Thomas, 1883, p. 285, miracidium elongates ita pa-

fig. 4.}

feelers, head, foot, or other exterior soft portion of the hody

Fig. B.—Sporoeyat of
the Common Liver
Fluke, romewhat
older than that of fig.
7. inwhich the germni-
nal cells are giving
rise torediae, X 2L
{After Lenckart,
1850, p. 109, fig. 67 €\

to the light, however, or when suddenly bronght into
comtact with cold water, the organism bursts the cap
from the eggshell, erawls through the opening, and
becomes a—

(o) Mregswimming cilieted miracidiem (fig, 6).—As
already stated, this organism is entirely different from
its mother. Itmeasures about 0,15 mm. long; itissome-
what broader in its anterior portion than in its pos-
terior portion ; on its anterior extremity we find a small
eminenee known as o boring papilla; the exterior
surface of the young worm is covered with numer-
ous cilia, which by their motion propel the animal
throngh the water; inside the body we find in the
anterior portion a simple vestigial intestine and a
double ganglionic mass, provided with a peeuliar pig-
mented double eup-shaped eye-spot; in the posterior
portion of the body eavity are found a number of
germ cells, which develop into individuals of the next
generalion,

Swimming around in the
water, the miracidinm seeks
ont certain snails { Limnaea
trancatula, L. eahuensis, L. ru-

x 370, mediately attacks (fig. 6). The
pilla and fastens itself to the

of the snail ; some of the parasites enter
the pallial (lung) cavity and attach them-
selves there. After becoming securely _
fastened to the snail the miracidiom dis- 5o 7.—Bporccyst of the
cards its ciliated covering and shortens  Common Liver Fluke
to about half its former lecgth (0.07 mm. which has developed
to 0.08 mm.). The parasites now bore  from the embryo, and
their way into the body of the snail and t:t;;l“ fm:mi:'it_'
come to rest in the liver, or near the roof 188, p. 100, fig. 67 1)
ofthe pallial eavity, ete., the movements

gradnally cease, and we have before us the stage known as the—

(d) Sporocyst (figs. T and 8).—The eye-spots, ganglionic swell-
ings, and vestigial intestine become more and more indistinet
and are finally lost. The sporocyst grows slowly at first, then
more rapidly, and at the end of 14 days or so measures abount
0.5 mm. The germ cells mentioned as existing in the posterior
portion of the miracidinm now develop into individuals of a
third generation, known as—

(¢) Rediae (figs. 9 and 10).—The rediae escape from the sporo-
eyst when the latter are from two weeks (in summer) to four
woeeks (in late fall) old. Uponleaving the body of the sporocyst
they wander to the liver of the snail, wl: re they grow to about
2 wm. long by 0.25 mm. broad. Each redia consists of a cephalie
portion, which is extremely motile, and which is separated from

the rest of the young worm by a ridge; under the latter is sitnated an opening,
through which the next generation (cercariae) escape. The posterior portion of the



FLUKES AND TAPEWORMS OF CATTLE, SHEEFP, AND SWINE. 33

waorm is provided, at about the border of the third and the last fourths of the body,
with two projections. There is a month with pharynx situated at the anterior

Fis. 0. —Redia of the
~  Common Liver Fluke
(Fasciola  hepation;,
containing  germinal
cells which are devel-
oping into cercariae.
* 150, (AferLonck-
art, 1888, p. 260, fig.
120.4.)

‘is destroyed, and

extremity, the pharyox leading into a simple blind intestinal
sae,  The redin, aswell us the sporocyst, may be looked npon as
a female organism, and in its body eavity are fonnd a number of
germ cells, which develop into the individuals of the next
generation, known as—

(f) Cercariae (figs. 11-13).—These organisms are quitesimilax
to the adult parasites into which they later develop. The body
is tlat, more or less oval, and provided with a tail inserted at
the posterior extremity. The oral sneker and acetabulum are
present as in the aduolt, but the intestinal traet is very simple;
on the sides of the body are seen two large glands, but the
complicated genital organs of the adult are not visible. The
cercaria leaves the redia throngh the hirth opening, remains in
the snail for a longer or shorter time, or passes out of the body
of the snail and swims around in the water. After a time it
attachs s itsell to o blade of grass (fig. 12) or some other object,
and forms a eyst around itself with material from the large
glands, at the same time losing its tail. It now remains gniet
until swallowed by some animal, Then, upon arriving in
the stomach —of
a steer, for in-
stance—the cyst

the young parasite
wanders throush
the gall ducts or,

assome believe, through the portal veins
to the liver, where it Jdevelops into the
adnlt hermaphrodite.

From the above we see that this
parasite runs throngh three gen-
erations, namely :

(1) Ovam, miracidinm, and
sporovyst. . . _first generation.

(2) Redia...second generation.

(3) Cercariaand adult. . . _third
generation,

During this enrions develop-
ment, which lasts about 10 to 12
weeks, there is a constant poten-
tial increase in the number of
idividuals, for each sporocyst
may give rise to several (5 to 8)
rediae, each redia to a larger
number (12 to 20) cercariae, and
each adualt to an enormons num-
ber (37,000 to 45,000) of eggs.
This unusual fertility of the animal

Fig. 10.—<Redia of the
Commaon Liver Fluke,
with developed cer-
cariae. = 150, (After
Lenckart, 1889, p. 270,
fig. 130.)

Fiz. 11.—Free cercaria of
the Common Liver Fluke,
showing twoe sunckors,
intestine, large pglawds,
and tail. (After Lenck-
art, 1880, p. 279, fig. 137.)

1'15; necessary because of the complicated life history and the compara-
tively small chance any one egg has of completing the entire cyele,

n257—No, 19——3
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: Hosts,—An interesting and, from an agricultural standpoint, an
mmportant matter connected with this fluke is that it is found in a
large number (about 25) of domesticated and wild animals, and this
fact probably explains to some degree the wide geographical distribu-
tion of the parasite.

THE EFFECTS OF THE COMMON LIVER FLUKE UPON CATTLE, SHEEP,
AND SWINE.

This worm is one of the most important and dangerous parasites
with which the stock raiser has to deal, since it produces a disease whicl
often results in heavy loss of live stock, especially of sheep.  Although
it does not seem as yet to have cansed any such serious epizootics in
this country as have been reported in Europe, sweeping ont or greatly
retarding the live-stock industry, we should not wait until sach an
occasion arises before we consider the importance of this subject. We
know that F, hepatica is present in the country; furthermore, that it is
common in some places (Texas and elsewhere), and we wonld do weli
to inquire into the injury which other countries have sustained as a
warning that we must not totally ignore its presence among us.

,  The following are among the most important ontbreaks' recorded :

Wernicke (1826) records that not less than 1,000, sheep died of flnke disense in
the sontherly provinees of Buenos Ayres during 1882; in 1886 more than 100,000 head
died in Tandil during eight months.

Youatt estimated the anununal loss in Great Britain at 1,000,000 sheep. For 1879
and 1880, a loss of 3,000,000 head per year was estimated for England alone.

During 1876, Slavonia lost 40 per cent of her cattle from distomatesis.

In 1830, England lost 3,000,000 sheep from this disease, estimated at a valne of
F20, 000, 000,

In 1829 and 1830, 5,000 of the 25,000 cattle of Montmédy perished; in Verdun,
2,200 cattle and nearly 20,000 sheep, out of 20,000 cattle and 50,000 sheep, sneenmbed
to the parasite.

Names of the disease.—The presence of these flukes in the liver of
animals gives rise to a disease known under the varions names of rot,
liver-rot, rot-drop=sy, fluke disease, aqueous cachexia, eachexia aquosa
verminosa, fascioliasis, distomatosis, ete.

The term rof, as used by farmers and by some veterinarians, is an
exceedingly broad one; in many parts of this country almost any dis-
ease of sheepis called rot. We have met nodular disease of the intes-
tine and other diseases under this term. On this account it must not
be supposed that every article on rot refers to liver fluke disease.

Symptoms.—There is no one special symptom which is characteristic of
this disease and absent from all others; in fact liver rot in its various
stages might easily be mistaken for other parasitie complaints.

(A) The disease in sheep.—Gerlach has divided the malady into four
periods, and although this division is more or less artificial, since the
different stages gradate imperceptibly into each other and are obscured

I For a more complete list of epizootics, see Hassall, 1894,
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on account of the constant liability to further infection, we give Ger-
lach’s secheme here as a convenient diagran. of the disease:

These symptoms are taken ::]_|'||,-.‘||I‘..' from :i]ll.!l']l, but the same lli}'Hl'l'i|Hi[Jl1 :'I'[:llhli{.‘."l in
a general manner to the same disease in other animals:

(1) Period of immigration (atage of tranmat ie hepatic inflammation, inflammatory
swelling of the Iim‘ur:\_--—-.l![l"‘,‘ to Eupt.muhﬂ!‘, |:-L:Jiti1|g abont 13 weeks., This is the
period of infection, but as the
symptoms are not generally
very pronounced (the path-
ological lesions produced by
the flukes not having as yet
affected the system of the
host) it generally escapes
notice, At first a redness of
the eyes, which, however,
spou disappears; paleness.
Death from apoplexy some-
times oceurs. The presence
of the tflukes in the liver irri-
tates this orean and canses an
“inereased blood sapply (hy-
peraemia) and consequent
-E"n]ﬂr,‘_[H]IIH]Itllftlll']i‘-'!"'l'. The
surface is smooth, marked
with small openings, out of
which may be pressed a
Llomly serum, and aronnd these openings there is frequently an inflammation of the
peritonenm (localized peritonitis), Gall dncts still about normal; gall more or less
loody ; hemorrhagic centers in parenchyma; bloody serons exndate in abdominal
eavity, in which flukes are oceasionally found. No egrs present as yet in droppings.

(2} Period of anaemic.—September to December, 6 to 12 weeks., The wisible
mucons membranes (around the eyes, nose, and goms) and the skin are paler than
usnal. Ammmals have a turll:lunu}' to fatten, _-'L!rput.'ttt:l may be very :__;1;,11;11, bt after-
wards diminishes and ramination becomes irregunlar; slight vedema; bare skin soft
to the tonch, loose and pasty; eyes become “ fat," i. e., they
are partially elosed, the conjnncetiva becoming pufiy ; gradual
loss of strength; fever and accelerated respiration; death in
this stage seldom,

Liver pale, increased considerably in size, especially in
thickness; its capsule rongh, opagne; its parenchyma soft
with an appearance like porphyry, with hemorrhagice
centers; here and there channels cansed by parasites;
numerous eges in fasces,

Fi6. 13.—Isolated eneyated (3) Period af emacialion (stage of atrophy of the liver).—

cercaria of the Common  January to May. Discase is at its height; extreme anaenia
Liver Fluka., 3 150,
{AMer Lenckart, TES, e
286, fig. 142.)

Fi16.12.—Portios of agrass stalk with thres encapsnled cercarian
of the Common Liver Fluke (Fogcl-Ja hepatice), = 0. (After
Thomas, 1832, p. 291, fig. 13.)

and emaciation ; respiration feeble and quickened ; tempera-
tura variable; abortions freqonent; “pofliness” (oedema)
eapecially frequent nnder the jaws; mortality high.

Atrophy of liver in varions stages; gall dueis greatly thickened, frequently with
calcarcons inernstations; petechiae beneath endoeardiaom; bile thick, dirty brown,
Willi nnmerons emrs.

(1) Period of emigration of the fukes.—May to July. The lukes leave the liver and
are passed with the droppings. The symptoms diminish, but the scars, the resnlt of
the inflammatory processes, remain.

=

e e
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Ziindel makes a slightly different division of the periods of the dis-
ease, but, as in the division proposed by Gerlach, it is not to be followed
too rigidly, as the different periods are not sharply defined from one
another. Ziindel's four periods are:

First peviod.—Stage of inflammation, inflammatory swelling of the liver: Aungust to
October. The presence of the flukes canses an irritation ; profuse flow of gall mixed
with blood., Generally passes nnnoticed,

Second period.—Stage of contraction of the liver: September to November, 6 to
12 weeks, Flukes collected in gronps purt.iﬂ,.'l]:,‘ obstruct the bile ducts, whose irri-
tated mucosy is thickened ; anaemia, cachexia, reneral weakness, diseoloration of the
tisanes.

Third period.—Stage of atrophy of the liver: Jannary to March. Cachexia; high
mortality. Flukes matore; gall duets greatly thickened and hardened. Laver atro-
phies in some places, swells in others.

Fourth period.—Stage in which the flukes leave the liver: April to June.

(B) The disease in cattle.—The first symptoms are generally over-
looked, the disease not attracting attention until the appetite is dimin-
ished, rumination becomes irregular, the animals become hidebound, and
the coat dull and staring, The staring coat is due to the contraction of
the muscles of the hair follicles. The visible mucous membranes become
pale, eyes become dull, there is running at the eyes, and the animal
gradually becomes emaciated. As the disease advances the milk sup-
ply is lessened, fever appears, there is generally great thirst, but the
appetite almost ceases; oedematons swellings appear on the belly,
breast, ete.; diarrhoea at first alternates with constipation, but finally
becomes continuons. The disease lasts from 2 to 5 months, when the
most extreme cases succuinb.

Ostertag (1395, p. 357) states that most of the European cattle are
infested with liver flukes, but that even when a large number are pres-
ent the nourishment of the cattle is not disturbed. Thickening of the
gall duets, so that a so-called “Medusa’s head” forms on the sarface of
the liver toward the stomach, appears in even well-nourished animals;
even in cases of a cirrhosis of the liver it is seldom that any effect upon
the cattle’s health can be noticed, and as long as a portion of the liver
tissue, about twice the size of the fist, remains intact the nourishment
of the animal may be comparatively good. Ostertag,in all of his expe-
rience, has never seen a generalized oedema in slanghtered cattle as a
result of fluke invasion, and even in the heaviest infections of yonng
cattle he has noticed only emaciation,

(C) The disease in hogs.—The Common Liver Fluke is a compara-
tively rare parasite in swine and apparently of very little importance.

Pathology.—The pathological lesions are directly dependent upon the
presence of the flukes in the body, and as the liveris the chief abode of
the parasites, we should accordingly expect to find that this organ is
more affected than any other, and the seat of tlie primary lesions; also
that the symptoms and changes noticed in other organs are in nearly all
cases directly dependent upon the changes in the liver; furthermore,

ISP S
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that the extent of the lesions is dependent upon the number of para-
sites present. The size of the worms and the size of the spines found
on them are two important factors in determining the extent of the
lesions,

By their presence and wanderings in the gall dunets the parasites irritate the
muecosa and cansze an inflammation accompanied by an inereased secretion, leading
to a desguamative catarrh; this inflammation canses n thickening of the muecosa
with growth of its glandulur elements (glandular hyperplasia) and submocosa.
The young parasites make their way into the smaller dnets, rolling their body dor-
sally and here singly, or in the larger duets in groups, they canse a dilatation of the
ducts, in some cases forming cysts. There is a hyperplasia of the conuective tissue

Fig, 14.—=Drawing from a microscopic preparation showing a hemorrhage in the parenchyma of the
liver caused by the Common Liver Floke [(Faseiola hepatica): a, atrophio liver tisane; &, rouml coll
infiltrntion ; ¢ a portion of the parasiie; d, hemorrhage. (Afier Schaper, 18500, PL I, fig. 1.)

and a cellnlar infiltration, together with an increased development of the blood
capillaries. The inflammatory process extends from the duct walls to the interlobular
connective tissue, accompanied by atrophy of the parenchyma. A slight atrophy of
the parenchyma, with an extensive hypertrophy of the connective tissue and an
extensive infiltration and inereased blood supply, natnrally eauses an increase in the
gize of the liver. With the decrease of the hyperplastic tissue and the cunﬂé::luanfr
compression and destrnction of the eapillaries the cirrhotie and atrophie processes
become evident. An advancing hyperplasia of the connective tissue destroys the
parenchymatic cells of the lobules, leaving in many cases only a clnmp of gall pig-
ment as evidence of a former lobule. Gradually a smaller or larger portion of the
liver is changed into a mass of cicatricinl tissne surrounding stiff tubes—the meta-
morphosed gall duets.,

Besides the lesions thus far deseribed, due for the most part to the changes in the
gall ducts, other changes are found due directly to the action of the parasites npon
the parenchyma of the liver. namely, o breaking down of the liver tissne. paren-
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chymatie hemorrhages, pns infiltrations, and abscess formations. The flukes may
break throngh a smaller gall duct, or may penetrate one of the larger ducts at a
weak point, and wander diveetly throngh the soft glandular tissue; the mechanical
injury to the tissue results in its necrosis; blood vessels are also injured, giving rise
to multiple hemorrhages, which may discharge through the gall ducts and aid in
producing the general anaemia. Inflammation naturally follows the fAlukes in their
wanderings, leading to a liguefaction of the tissne and formation of abscesses, in
which baeteria (streptococei and staphylocoeei) are found, the organisms having
come from the inflamed bile duets. With this inflammation going on it is but nat-
ural that the walls of some of the blood vessels should be affected, thus making it
possible for the flukes to gain access to the circulation, with which they might be

Fia. 15.—Drawing from a microacopie preparation showing the glandular hyperplagia of the macoss of
a gall duct cansed by the Common Liver Fluke { Fasciola kepatica): a, hypertrophied submucess: B,
interatitial conneotive tissue; e compreased lobule; &, lomen of the gall doct; thickened fibrons
wo'l of the gall duct. (After Schaper, 1890, 'L I, fig. 2.)

carried to varions parts of the body, Inngs, brain, ete., causing endophlébitiz, end-
arteritis, raptures, thrombosis, emboli, abscesses, ete.; pyaemic or septicopyaemic
processes may extend from the liver, and finally the flukes in their wanderings may
perforate the eapsule of the liver, cansing perihepatitis or peritonitis,

These varions pathological lesions naturally act upon the circulatory system, The
branches of the portal veins and vena eava are compressed or obliterated to a certain
extent, and ascites and oedema follow,

The bile is greatly changed, becoming more or less thick, greenish brown, or dirty
red, and containing epithelial, parenchymatie, and blood cells, lencocytes, bacteria,
fluke egygs, ete., according to the processes going on in the liver,

The hemorrhares, lack of suficient call, eonseguent disorder in digestion, patho-
logical changes, ete., rapidly lead to a general cachexia, weakness, and emaciation.

e
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In animals infested with flukes it has been notieed that the bload is poor in haeme-
globin amd that the number of blood corpuscles is below the normal.

For a more detailed disenssion, see Schaper (1850).

As already stated, the symptoms and pathology here given are based
chiefly upon observations made on sheep, but what has been said of the
disease in sheep may also be said of the disease in cattle, except that
the latter, on acecount of their greater strength, can better withstand the
attack, and the symptoms are aceordingly not so marked.

Diagnosis.—Flukes are said to be found in the faecal matter during
the fourth stage, bat their eggs may be found much earlier. Accord-
ingly,if tluke disease is suspected a positive diagnosis may be made by

T ™
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Fii. 16.—Drawing from a microsenpie preparation showing a flnke in the tisene of the liver: a,
neeratic liver tisane ; b, atrophie liver cells; ¢ spines on the Aoke, showing the outline of the body.
{ Afler Schaper, 1880, FL 11T, fig. 5.)

a miecroscopie examination of the faeces to find theova. In order to do
this it is often safficient to place a minnte portion of faecal matter on a
slide, add a drop of water, and examine under a low-power lens,

An easy method, of concentrating the eggs in a given amount of manure to be
examined, so that the mieroscopic examination will be facilitated, is to place the faceal
matter in a jar of water, shake well, filter throngh a wire net, and allow it to settle.
The finke eggs will settle on the bottom with the heavier matter, but a great deal of
vegetable material will be canght by the wire netting or will float. The part which
foats can then be drained off with water, leaving the eggs in the more solid matter,
which ean then e examined microscopically.

If facilities for a microscopic examination are not at hand, it is best

to sacrifice one of the animals of the herd—the one in which the symp-
toms are most pronounced—and examine its liver for flukes,
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Position of the parasites.—For the most part the flukes are confined
to the gall ducts; some, however, hre found in the parenchyma of the
liver; a few reach the portal veins and canse endophlebitis, thrombosis,
antd emboli; others enter the liver veins and are earried to various parts
of the body; upon passing the heart they reach the Inngs, where they
can give rise to hemorrhagie eenters, canals with blowdy contents, or
even nodules.  From the pulmonary arteries they could reach the pul-
monary veins, and from there may be carried by the blood to any part
of the body. The presence of flnkes in peripheral portions of the body
is, however, exceptional.

Influence of age.—I1t bas been noticed in epizootics that calves and
cattle under three years are more seriously affected by the disease than
are older animals. This is undoubtedly due to the fact that the older
animals are stronger, and hence are able to resist more,

It has, however, been shown that very young calves are eompara-
tively rarely infested with flukes (see fig. 17); a faet which is easily
understood when we recall that they are, {rom their mode of life, food,
ete., less exposed to the infection than the older animals, which live
almost entirely upon pasture, aud, taking in a great amount of grass,
naturally stand in danger of swallowing a greater number of the cer-
carine, Bulls which are kept close are generally free from these
WOTIs, : ;

GGeographical distribution; fluky years and fluky seasons.—This para.
site has a very wide distribution, being fonnd in Eunrope, Asia, Africa,
North America, and South America. As a general rule, it can be said
that the parasite is found on the lowlands—marshes, valleys, ete.—but
is generally absent from the highlands: and this is in accordance with
the facts observed in connection with the life history, for the interme-
diate host is a snail which lives in marshes and marshy distriets, butis
generally absent from the dry highlands. With this samme general law
of distribution, dependent upon the physical geography of the country,
we can correlate two other general statements in regard to the oceur-
rence of the parasite, and hence of the disease, based upon the humid-
ity of the season—namely, flnke disease is more frequent in wet years
(“fluky years™) than in dry years, and fluke disease is more prevalent
after the wet months of the year than after the dry months.

In wet years, namely, in years of heavy rainfall, the overfiow of
water naturally extends the limits of marshes and carries the snals
over a greater area. Furthermore, the ground being more moist, the
eggs have greater chances for development, and the infection is thus
spread.

An idea of the frequency of the parasites during different months of
the year may be obtained from an examination of fig. 17.  On this chart
Leuckart has plotted the animals slanghtered at the Berlin abattoirs
during the vears 188384, according to statisties furnished by Hertwig.
The table covers 94,387 head of cattle and 77,5458 ealves.  Of the cattle,
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about three-fourths to four-fifths were infested with flukes, and of these
3,428 were so badly infested that their livers were condemned.  Of the
calves, only 151 livers were condemned.,

The table shows us that the parasites are present the entire year;
algo that there are two periods during the year, namely, from October
to Jauunary (highest in October) and from March to April, in which the
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F16.17.—Tabular diagram of the oseurrence of the Common Liver Fluke (Faseiola hepatica) during
different months of the year: o cattle; b, sheep; ¢ awine.  (After Lenckart, 1889, p. 301, fig. 147.)

livers are particularly infested, or so altered as not to be fit for food.
Leuckart has interpreted these figures as signifying that the winter
maximum peinted to an infection in the fall, while the summer maxi-

mum pointed to one in early spring, namely, during the wettest seasons
of the year.
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According to Lutz (1892), Oahu and Kauai of the Sandwich Islands
suffer considerably from fascioliasis. In some parts of Oahu nearly
all the cattle have been destroyed by the disease; the sheep from dry
districts, however, are not affected.  Of 602 calves examined at Hono-
lulu, 2958 were found infested; of 2,156 cattle, 1,313 were infested, so
that about four-sevenths of the animals were diseased.

Ln this country we have no exact statisties covering this parasite,
but Franeis, in writing upon the presence of the worm in Texas, siates
“that it i1s exceptional to find a liver free from them
at any time of the year, and especially so during the
spring:;” also, that “heifers coming 2 years old suffered
more than at any other age. Many of the cattle and
sheep die, and many of those that recover do not thrive
the following summer, bat remain poor and weak and
fail to breed.”

Fio, 18.—FLimneca
truveeafuilo, nadural
size and enlurged.

tikftoe Tonckark) Most Ameriean anthors (Hassall and Francis exeepted) have

failed to recognize the difference between this species and F,
magnea, 8o it is in many cases impossible to determine whether an anthor had hefore
him F. hepatica or F. magna, or both species, and on this account it is impossible to
give the exact distribution of the worms in this country, That it is common in
Texas is shown by Francis' article, and 1 have found the same parasite quite com-
mon { Augnst, 1893) in Texan cattle slanghtered at Chicago. I have also fonnd it in
other than Texas cattle, althongh 1 can not state where the animals came from.
Law records I, hepatica from sheep on Long Island. Curtice is of the opinion that
F. hepatica is rare in the United States, but says that in sheep it is “reported Ly
sheep books andsnewspaper articles.”

Time of infection.—Gerlach supposed that the infection takes place
only in summer and fall, but the diagram (fig. 17) does not support
his view. Fuarthermore, young flnkes have been
found in February, pointing to an infection in Janu-
ary. Nevertheless,the general rnle will hold true that
in a temperate elimate the time of greatest danger
of infeetion is daring the summer and early fall.

That the danger of infection gradnally decreases
in the fall and winter is shown by the interesting
observation of Thomas that in winter the rediae pro- o o . -~ .
duce other rediae instead of cercariae, and that gra, natural size and
flnke disease is more fatal to snails than to mam- *I::::iff (Attor
malg, so that as the season advances the number of
cercariae in the fields must reach its maximum and then gradually
decrease.

In a warm and moist climate the eonditions favorable to infeetion will
naturally persist longer than in a cold and dry climate.

Source of infection.—The snails! which form the intermediate host of
this parasite must, becanse of the transmission of fluke disease, be
included among the worst enemies of the stock raiser.

| For a more detailed account, see Stiles, 1894-95, pp. 303-313.



FLUKES AND TAPEWORMS OF CATTLE, BHEEP, AND SWINE. 43

Leunckart and Thomas experimentally demonstrated the truth of
Weinland’s view, that in Europe the intermediate host for this fluke is
a small swamp snail (Limnaea truncatula). Leuckart also showed that
the rediae (but not the cereariae) wonld develop in the young of another
species of snail (L. peregra), and quite recently Lutz (1892 and 1393)
hag shown that in Oahu and Kauai (Sandwich Islands) two other snails
may serve in this eapacity
(L. oahuensiz Souleyet and
L. rabella Lea). In the case
of L. oahuensis, Lntz states @) @Q) % I@ [@]@@ @
that ¢ the inrﬁ!ul;iuu can rak.e L T S R
place only in young speci-
mens.” None of these founr
very closely allied species are
recorded for America, and yet we find F. kepatica in both North
America and South Ameriea, so that we must either have on this conti-
nent some other species of snail which may act as intermediate host,
or some of the species described in Ameriea must be identical with
some of the above-named forms.

The forms which would especially fall under saspicion ave L. humilis

Say, in North America, and L.
viator Orb., in South Ameriea.
r# @ This report is not the place to discuss
% the question as to whether these forms( L,

F16. 21.—Limnaea oahuensis, natural size and cn. fruncatula, L. peregra, L. oahuensis, L. ru-
larged. (After Sonleyet.) bella, L. humilis, and L, viator) represent
six well-established species or not, as
that is a matter for eonchologists fo decide. Suflice it to say that specialists in
conchology have deseribed snails under these names; that the forms are all so very
closely related that a zoologist would not commit a very grave offense against
systematic zoology if he were to consider them as varieties of two or three species;
that the forms described under the names [, truncatula, L. sabuensis, anid L. rabeila
are known to serve as intermediate hosts for the parasite now under discnssion; that
in Europe the rediae (but not the cer-
cariae) develop in L. peregra, aml that
it is probable, thongh not demonstrated
as vet, that L. hemilis is intermediate
host for North America and L, viafor for
South America,

Treatment.—Hygiene must play
a much more important role in the
treatment of this disease than
therapentics, for while the knowl-
edge of the life history of the parasite shows us how we may to a certain
extent prevent the disease, no drug is known which ean be relied upon
to kill the flukes or dislodge them from their habitat, A great many
drugs have been tried in the hope of aceomplishing this end, bt
although some authors recommend the use of anthelminthics, most
writers admit that such drugs are practically nseless in this disease,

Fuo, 30— Limnmea hiumiliz, natural size aod snlarged.
{After Binney. )

i

C 4

Fig. 22— Limnaca viator, natural size and enlarged.-
(After d'Orbigny.)
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and that the only treatment practicable is to use stimulants and tonics
(various iron salts, walnut leaves, pepper in aleoholic drinks, calamus,
ete.), with good nourishing food, such as lupine seeds, lupine hay,
roasted malt, linseed cakes, oats, bran, ete., rich in protein, in order to
build np the system and carry the animal through to the fourth stage
of the disease, when the flukes will die or, as some anthorities state,
wander out spontaneounsly; and, in case the pathological lesions are not
too great, the live stock will have an opportunity to recover. Many
authors recommend astringents and diuretics (salt, juniper berries, tur-
pentine, ete.) to meet the hydropic complications. :

The following are some of the formulae given by various anthors for
fascioliasis in sheep, and the same medieaments may be used for this
disease in cattle:

(1) The following is advised by Delafond. Make into a paste with
water and allow to ferment, then bake in an oven. Give morning and
evening. In about fifteen days this bread is said to produce improve-
ment.

Approximate equivalents.
Mizture, | Metrie. -

Avoirlupoeis. - ﬁ]mthm:urie;s-'. | Imperial troy.
| . = |7 ——
Tmlar:lawd wheat | 1kilogeam..| 2} ponnda...........| .7 ponnda...... ... 2.7 pounds.
meal. |
Oatmeal .............] 2 kilograma.| 45 pounds........... 5.3 pounds ..oe....-.| 5.3 ponnds.
Barley meal .........; 1 kilogram..| 2} pounds........... 2.7 pounds..cveun--. 2,7 puumis.
Sulphate of iron.....} 30 grams....| 1 ounee 25 grains ... | 463 graina. ... .....| 463 graios.
Carbonate of sodn. .. 30 srama....| 1 ounes 25 grains ... 463 praing ... ___ 463 grains.
Table salt ...........| 200 grams. ..| Tonnees 24 grains . .| 3,056 grains =863 B.Elﬁﬁmg raina=00§
ounees, Gunees,
(2) The following is Hauber's lick for 100 sheep:
I Approximate equoivalents.
Mixture, Metric, —=i-
Avairdupois. | Apothecaries’. | Imperial troy.
Sulphate of jron..... G0 grams. ...| 2 oonees 50 grains .. 926 graine=17 926 pgraine=L7
| _ ounces. OUTCES.
Calamus root .. ...... G0 grama...| 17 ounces 270 grains.| 7,716 grains=1  7.716zrains=1 ponmd
| wanl 4 ounces, | d ounces,
Craslied omts ........ | 20 liters -..-| 21} quarts, U. 8§ .....| El§ quarts, U.5..... 172 quarts, imperial.
Roasted barley malt | 20 litars ....| 21§ quarts, .8 ..... 214 quarts, .5 ..... 172 guarts, imperial.
(3) The following is Hauber's lick for 50 sheep:
Approximate equivalents.
Mixture, Metric,
Avoirdupois. Apothecaries’, Imperial troy.
Sulphate of iron...| 30 grams.| 1ounee 25 rrains ..} 465 graing. .. ... 463 grains.
Powdered jupiper | 500 gramsa.| 17 onnces 278 grains.| 7,716 graing=1pound | 7,716 graina=1 poumnd
berries. 4 cnmees, | A ounoes.
Gentian. ..ccoianan 500 grams.| 17 ounces 275 grains. | 7,716 graine =1 pound | 7,716 grains=1 pound
4 onmoes. |4 onnees,
s | e | o0 litara. .. | 213 quarts, U.5.....] 21} quarta, . 5. ... ,l 177 quurts, imperial.

(4) The following lick for 300 sheep is highly indorsed by some
authors, but not considered of much value by Ziirn, A portion of this

N e i icn.
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mixture is given every other day for awhile, and then once every
fourteen days throngh the summer.

—— —— .

Approximate equivalents.
| . =

Mizture. Metric. 1. &. apothoca-
riea”, or wine | Imperial troy.
munsnre,
I R ) T i e o e o e ] AL W o i | B} quarts ....| 4§ quarts.

Powdered table salb. . ..o coan . ciecic e e e | 10 liters ...... | 10k quarts ....| 8} quaria,

(3) Mojkowski reports good resultz in treating sheep twice a day for
a week with 0.7 to 1 gram (metrie) of napthaline (=7.7 to 15 grains
apothecaries’ or imperial troy).

(6) Ziirn snggests the following to be mixed and given to eattle in
four doses in two days:

Approximate squivalents,

Aixture. Matrip, —— ; - pr—
Avoirdupois. Apotheenrios”, | Tmperial troy.
Powdered wormwoed..| 8l grama.. 3 oonces 76 grains. .| 1,380 grains —=2.80 | 1,880 grains=—2.50
| LIS, LT T
Powidered calamus root | 90 grams.. ¥ ounoes 76 grains. .| 1,980 grains =2.89 | 1,980 grains=2.80
| DUTEEH. onnees.
Sulphate of iron.......] 15 grams..| § OUDC0.ceveeennns = T T T P #1.5 grains,

(7) Bunk advises 30 to 60 grams (=1 onnce 25 grains to 2 ounces 50
grains avoirdupois =463 to 926 grains apothecaries’ or imperial troy) of
benzine as a daily dose for each steer, to be given in mash.

The butecher’s knife will be fonund a much more practicable means of
treatment than any of the preseriptions given above, and the earlier in
the disease that the animals are slanghtered the better condition they
will be found in. In the early stages of the malady, as was seen above,
there is a tendency on the part of the animals to fatten, due possibly
to the inereased flow of bile and the consequent acceleration in diges-
tion, and, according to several anthors, this faet has been taken advan-
tage of by certain sheep dealers who have purposely exposed their
flocks to fluke infection in order to fatten them early in the season,

In the case of cattle infected with F. hepatica it will scarcely be nec-
essary to take such strenuous precantions as with sheep, for, as already
stated, the disease is by no means as fatal to eattle as to sheep; in fact,
in the vast majority of cases the presence of the parasites in cattle is
not recognized until after the animals are slanghtered. 'This must not,
however, be interpreted as meaning that the disease in cattle may be
ignored, but merely that the disease in sheep must receive much more
prompt attention than the disease in cattle,

If sheep are pastured in the same region as cattle, the presence
of this parasite in cattle becomes doubly important, for in this case the
disease will be spread to sheep and may canse heavy losses. Prompt
measures to suppress the disease and isolation of the infested cattle
should accordingly be resorted to.
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Preventive measures.—TFor an excellent and more detailed account of
the preventive measures, the reader is referred to Thomas (1883, pp.
206-305), of which the greater part of the following is a summary:

As seen from the life history of the parasite, four conditions are nee-
essary for the propagation of this disease in any given district, namely :
(1) The presence of fluke eggs; (2) wet ground, or water during the
warmer weather, in which the eggs may hateh; (3) asnail (L. truneatula,
or certain other species) which will serve as intermediate host; (4)
herbivorous animals must be allowed to feed upon the infected pastures
without proper precaution being taken to prevent infection. Destroy
any one of these conditions and fluke disease will be destroyed; con-
trol any one of these conditions and the disease will be controlled in
equal measure.

These conditions may be controlled or held in eheck by the following
IMEeAns:

(1) To prevent the scattering of eqgs in the fields:

(a) In buying cattle or sheep, do not purchase any from a finky herd,
as they may introduce the disease to your farm.

(b) It animals are fluked, send those which are most affected to the
buteher and place the others on dry ground.

(¢) Destroy the livers of the slanghtered fluked animals, or if used
as food for animals (dogs, ete.,) they should first be cooked in order to
kill the eggs; if this precaution is not taken, the fresh eggs will pass
through the intestine of the dogs uninjured and be secattered over fields.

(d) Manure of fluky animals should never be placed nupon wet groand.
It is, however, not dangerons to nse such manure upon dry ground.

(e) *As rabbits and hares may introduce the disease into a distriet,
or may keep up an infection if once introduced, these animals shonld
be kept down as much as possible.” This is not always practicable.

(f) Where animals very heavily infested with flnkes have pastured
on a given piece of ground, some one shonld go over the field with a
spade and spread out the patches of manure, so that it will dry more
rapidly, and thus the eggs may be more quickly destroyed. A spade
full of lime or dust will aid in drying np the manure patches,

(g) Manure of fluky animals should not be stored where it can drain
into pastures,

(2) To control the second condition, i. e., marshy ground :

(a) The marshes should be drained, if possible, o that the snails
may be gotten rul of.

(b) It has been noticed that sheep which pasture on salty marshes
are not fluked; accordingly dressings of salt, to which lime may be
added, should be spread over the pastare, as salt and lime will destroy
the embryos, the encysted cercariae, and the snails. May to August
are the best months for scattering these substances,

Lime will destroy the grass for immediate use, but will in some cases
be advantageous to the soil. The farmer must decide for himself
whe! her he shonld use salt alone or lime and salt.

e I E—
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(¢) If the marshy ground can not be controlled, place the animals on
higher ground.

(3) To destroy the snail.—This may be done by draining the fields,
thos depriving the snails of the conditions necessary for their develop-
ment, or by the free nse of salt and lime.

(4) feneral precautions to be taken:

(a) 1t is known that salt will kill the cercariae; accordingly if salt is
given to the animals they stand a better chance of eseaping hepatic
infection, even if the germs are swallowed, not only because this sub-
stonee kills the young flnkes, but because it aids the animals in their
digestion. The following experiment is interesting in this connection:

A nnmber of uninfected sheep were selected and divided into two flocks, then
placed upon pasturage which was known to be infected. One flock received no
special attention, while the sheep of the other flock were fed a quarter of an ounce
of common salt well mixed with half a pint of onts every day that they were on the
pastures; but when fed npon turnips, vetehes, ete., the allowance of salt and corn
[=onts] was not given. The first flock were so infected with flukes that they conld
not be kept throngh the winter, while the second floek was quite sound. The corn
[=oats] and salt had cost about 3s. (75 cents) per head ; the profit was about 50s.
(£12.50) per head.—T., P. HeaTn, Western Morning News, October 14, 1882,

(b) A daily allowance of dry food shonld be given,

(e) If fields are overstoeked the animals will be obliged to graze very
close to the ground, and will thus be more liable to become infected ;
accordingly, in order to prevent this close grazing, fields should not
. be overstocked.

(e} Animals should not be left too long upon the same pasture.

(¢) Raised watertanks should be placed in the pastures so that the
herds will not be foreed to drink from pools, ete. As it is diffienlt for
snails to get into such drinking tanks, there will be little fear of infec
tions from tanks of this sort.

ABATTOIR INSPECTION,

Fluked animals as food.—If only a few flnkes are found in the liver
and these have not caused any extensive pathological changes, there
seems to be no valid reason for condemning the entive organ as food,
for the eggs would be perfectly harmless if eaten; the adunlt parasites,
if swallowed alive, might cause some temporary injury, but as liver is
well cooked in this country, there is searcely any chance that the adnalt
worm would be swallowed alive; if the pathologiecal change is confined
to a portion of the liver, that portion can be ent out and the rest may
be uzed for food; in case of a general cirrhosis, or in case of suppurat-
ing mflammation of the tissue, cansed by the wandering of flukes
throogh the same, the liver should be condemned to the tank. There
is generally no partienlar alteration to be noticed in the flesh of fluked
cattle, nnless the livers are very far gone, in which case the meat is
more “flabby” and lighter than usual. In the case of badly fluked
sheep, the flesh is of a very poor quality and contains but little nonr-
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ishment; it is pale and “flabby,” and according to Eunropean autnors
it shounld not be placed on the market in case the sheep have passed
Gerlach’s second stage of the disease,

JURISPRUDENCE.

In this country we have no general laws protecting a person in ecase
he boys finked animals. In Germany, Austria, and Switzerland cer-
tain laws protect the buyer, so that if fluke disease shows itself in a
flock within a stated time after purchase the contract is void.

THE COMMON LIVEE FLUEKE IN MAN,

This parasite is rarve in man, only about twenty cases being on record
of its presence in the bile duets, It is not at all impossible that the
parasites deseribed as Herathyridivm venarum, Distomum oculi-humani

( D, ophthalmobinm),and Monostomum lentis are young
erratic liver flukes.

The fluke may produce serious trouble in man,
which may result fatally.

VARIETIES OF THE COMMON LIVER FLUEKE.

Beveral varieties of the Common Liver Fluke bave been
deseribed by different aunthors, and although they have nof
yet been recorded in this conntry, they should be mention.d
briefly in this report:

Fio. 23.—The Narrow (%) THE Narrow Livir FLUKE (Fasciola hepatica angusia) o
Liver Fluke { Fasciola SENEGAL CATTLE AND Man (7).

hepatice angusta), nat-
ural size {original

fr 1 the cot; - e o
in::li:;Z:'}. il This variety has recently been deseribed by Railliet (1895,

p. 338) from specimens taken from eattle slanghtered at Bt.
Louis, Senegal. Blanchard (1895, p. 733) thinks it identical with Fusciola gigunfica
(see p. 49) of the giraffe. He also considers it identical with a parasite expectorated
by a French naval officer in Brazil and recorded by Gouvea (1883). See also the
next variety.

[Figs. 23 and 24.]

(b) THE EcYPTiAN LIVER FLUKE (Fasciola hepatica aegyplinca) OF BUFFALO ANL
UATTLE,

[Figs. 25 and 26.]

This parasite was originally deseribed by Looss (1896, pp. 33-36, 192) as a variety
of the common fluke, but he has recently written to us that he is now inclined to
look npon it as a distinet species. He found the parasite in the liver of cattle ( flos
taurns) and luffalo ( Bes bubalis). Blanchard (1896, p. 733) evidently considers this
form identical with both the narvow fluke ( F, hepatica angusia) and the giant luke
(F. gigantica, p. 49).

(¢) THE Commox Liver FLUKE ( Fasciola hepatica caviag) or GUINEA P1Gs.

SYNONYMY.— Distomum cariae Sonsino, 1890; Fasciola hepatica var. cavine (Sonsino)
Sonsino, 1886,

Sonsino deseribed this parasite from the gninea pig as a distinet species, but he
now believes it to be a variety of the Common Liver Fluke.
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o : 3. The Giant Liver Fluke ( Fasciola
e gigantica) of Giraffes, Cattle (?),
and Man (7).

[¥Fig. 27.]

SyNoNYMY.— Fasciola gigantica Cob-
bold, 1856; Distomuwm giganteum Dies-
ing, 1858; Distoma hepaticom ex p.
of Gervais and van DBeneden, 1838,
Fasciola gigantea Cobbold, 1859 ; Clado-
coelinm gigantennt (Diesing) Stossich,
1892 ex. p.

BinriocraPEY.—For hibliography
and technical dis-
cussion, ses Stiles,

1894-95, pp. 139-
143,

Host, — Giraffe,
eattle{ ), andman
(1). (Seepp. 137-

143.

This parasite was
described from
specimens taken F16. 25.—The Egyp-
il:_L England :frm.nn :?:...,-:ﬁ::“ﬁ;::i:
giraffe belonging Sanitinsg), S
toatravelingmen-  from one of Looas'
agerie. Blanchard specimens, natural
(1895, p. 733) be- pize (original). See
lieves it identical P %%
with the narrow fluke (p. 48) and
evidently alse with the Egyptian
fluke (p. 48).

4. The Large American Fluke ( Fus-
cielg magna) of Cattle and Deer.

[Figs. 2:-35].

For anatomical characters,
compare figs. 20 and 30 with key,
p. 21.

VERNACULAR NaMES.—English, The
Large American Fluke, The Grand
Fluke; German, Der grosse amerikan-
ische Leberegel; French, Grand Dis-
fome; Italian, Distoma grande, Distoma
Ao,

SyRONYMY. — Disfomum magnum
Bassi, 1875; Fasciela earnosa Hassall,
1891; F. americana Hassall, 1891;

F1o. 24.—=The Narrow Liver Fluke ( Fagciola fepalica angusta), en-
larged to show the anatomical characters: a, acetabulum; 1, in.
teatine . mouth with oral sucker; o, ovary ; p, pharyngeal bulb;
&, shell gland; ¢, profosely branched testicles; %, uterus; va,
; vagina; vg, profusely branched vitellogene glands. See p. 48.

5257—No, 19——4
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Fia. 26.—The Egvptian Liver Floke { Faseiola hepatica Fia. 27.—The Giant Liver

aegypiiacn), enlarged to show the anatomical charac- Fluke | Fasciola gigantica),

ters: @, acetabulum; ¢, cirras pouch; 4, intestine; enlarged to show the anat-

wi, mouth with oral sucker; o, ovary; & shell gland; omy. (After Cobbeld,

t, profusely hranched toaticles; w«f, nterus; #e, ¥a- 1864.) SHee p. 49

gina; vy, profusely branched vitnlln[.rp'ne glanda.

(After Looas, 1806, PLIIL, fig. 16.) See p. 48. ]
i
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Digtomum texanicum Francis, 1801; D. americanum (Hassall) Stiles, 1892; Fasciola
miagna (Bassi) Stiles, 1894,

BinLioGgraPHY.—For bibliography and technical discussion, see Stiles (1804-18935),

Hosts.—Cattle, deer, and other animals. (See pp. 137-143.)

GEOGRAPHICAL DISTRIBUTION.—North Ameriea (Texas, Arkansas, Indian Terri-
tory, California, Iowa, [llinois, New York, and probably else-
where): Europe ([taly).

The Large American Fluke appears to be more
frequent in this country than the so-called Common
Liver Fluke, although this opinion is the result of
general impression from abattoir inspection rather
than a view based upon actunal statistics. The para-
site was first described by Bassi, who found it pro-
ducing a fatal epizootic among the deer of the Royal
Park near Tuarin, Italy, where it is supposed to have
been introduced with imported Wapiti from North
America. Dinwiddie has found that in some counties
of Arkansas practically all the cattle are infected
with this worm, and
for years the livers of
cattle from certain
districts have been g
unfit for use. As the Fie. 28.—The Large
infected area fell American Fluke(Fas.
within the cattle-fever 5o e, natural
district, some persons
erroneously thought that the changes
produced in the liver were due to Texas
fever. Fortunately this species (so far
as known) does not oceur in sheep, and
on that account it must be looked upon
as of less importance than the common
fluke.

Leidy (1891) thought this species
identical with ¢ Distomum crassum,”
which occurs in man, and Stossich
(1892) considered it identical with the
giant fluke Cladocoelium giganteum

s " (=Fasciola gigantica) of giraffes.
i e o digoating  LAfe history—The complete life his-
system and acetabulum. x 2. (After tory of this parasite has not yet been

e Sy experimentally demonstrated, but as the
species is so closely allied to the Common Liver Fluke, it will nn-
questionably be found that the life eyele agrees with that given for
Fasciola hepatica (p. 30).

Upon several different occasions experiments have been instituted in
this Bureaun to trace out the life cycle, but the snails we have collected

e

Whete DR =
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in the loeality of the District of Columbia have thus far not taken the
infection.

Egg.—The eggs (fig. 32) of F. magna can hardly be distinguished from
those of F. hepatica. In general, however, they are slightly larger. In
F. hepatica they vary from 0.105 mm. to 0.145 mm. (rarely 0.172 mm.)
long by 0.065 mm. to 0.09 mm. broad. In F.magna they vary from
0.10% mm. to 0.165 mm. long
by 0.075 mm. to 0,096 mm,
broad. The structure of
the egg agrees perfectiy
with that given for the
Common Liver Fluke, so
that adifferential diagnosis
in faecal examinations is
impossible. Upon several
different occasions we have
raised the —

Miracidium (figs. 33, 34),
which agrees with the eili-
ated embryo of F. hepatica
(see p.32). It is covered
with a ciliated epithelinm,
and upon its anterior end
i= found a papilla in which
an opening is perfeetly visi-
ble. This opening leads
into a thin string of tissue,
evidently a rudimentary
oesophagus, ending in a
double-lobed body, which
from homology with F.,
hepatica represents the
rudimentary intestine. Im-
mediately anterior of this

Fie. 0.—Macerated specimen of Large American Fluke is situated the ga-ngli:rniu

{ Pasciole magne ), showing the anatomical characters: a, mass with the two eup-
acetabulam ; s, mouth with oral sucker; o, ovary; p,
pharyngeal bulb ; s, shell gland; 1, profusely branched testi- Shaped eye-spots. In the

clea: tq_.l'lml'qmlh- branched vitellogeme glands. = & ]_H)StﬁI'iﬂI‘ |1UI't-iU]] ﬂf thﬁ
(After Stiles, 1894, p. 236, fig. 3.)
body a number of germ

cells can be distingnished. The movements of this embryo agree with
those of F. hepatica. The size varies according to contraction, but in
general it may be given as 0.15 mm. long by 0.04 mm. broad.

Sporocyst, redia, and cercaria.—Ior a deseription of these stages (not
yvet known for F, magna), see pp. 32 and 33.

The disease.—The remarks upon this subject on page 36, under F.
hepatica, will apply in a general way to this parasite also. The large
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fluke appears to be more dangerous for cattle, however, than the com-
mon fluke., According to Francis, many cattle die from the effects of
the common fluke, and those which recover do not thrive the following
snmmer, but remain poor and weak and fail to breed—remarks which
it well founded for F. hepatica would apply in a still
greater degree for F. magna. Heifers coming 2 years
old suffered more than at any other age. It is stated
that the large fluke has cansed disease among the
dairy cows in California, and Francis is said to have
investigated an outbreak in Texas where the loss ran
into hundreds of cattle. In the Italian outbreak, the
disease corresponded with fluke disease of sheep, and
reached its highest stage during the winter and spring.
Bitting (1895) records tluke disease in cattle for I7lor-
ida, but attributes it to the common fluke.

Symptoms.—Seeremarks under F. kepatica, pp. 34-36.

Pathology.—The pathologieal changes brought about
by this form have never been studied in detail, but ¢

the earlier changes will doubt- ' lc‘;i,:f}':.”ﬁr;:

less agree with those deseribed American Fluke
for F. hepatica. In heavily in. (Faecils magna),
fected livers there 13 a much ?d.f‘::: Fﬂﬁl::p;ﬁ:
greater tendency to the forma- - 27.fie.7)
tion of large cysts in the liver, in which several
parasites are present. Dinwiddie has deseribed
a post-mortem as follows:

Apparently in good health and fair utchering condition.
; : The *fat canl” seen on first opening the abdomen as a
s large sheet was dotted with black spots and streaks.
Fic. 32— Epe of Large Amer.  Lymphatic glands on the concave sur-
ican Fluke, showing the face of the liver were much swollen
goerm eoll, sureounded by a and black in eolor. The liver itself
large number of vitelline wa5 enlarged and darkened on the
:?3;:;1 ":ihlrﬂnvﬁf;}'ﬁ::';;: surface, with o namber of prominent
Stiles, 1804, p. 227, fig. 4.) elevations, someappearing lilke blisters
and some more or less solid, and vary-
ing greatly in size. Alongitndinal section showed the presence
of many cavities, some containing a dark fluid in which were
Hoating granules and shreds of tissne. One very large cavity,
abont 2 inches in diameter, with irregonlar yellowish colored
walls, besides the dark-colored fluid above mentioned, contained Fia, 33, —Ciliated em-
also two flat, leaf-like bodies about one inch inlength and slightly  bryo (miracidiom)
lessin breadth. They were fished out and recognized ns “flukes,”  f Large American
More of these were obtained from other cavities. Several other Fl:"]]:‘“ “":I:'L:;”:__:':'fl“g'
cavities contained solid, greenish-yellow, gritty matter, and no ?E;-l..p.f.!i.!? ﬁ;-_; =
parasites, A section made throngh the liver in any direction cunt ;
through one or more of these cysts, They were situated near the surface of the organ
or in its substance indiseriminately. Those that contained the “fluke ” were usually
of medinm or smaller size, and the parasite was found folded or eurled upon itself

longitndinally and surrounded by floid. * * * The shreds of tissue found in
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those cysts, which did not contain the living parasites, were shown by microscopic
examination to be the débris of dead and partly decomposed flukes.

Such were the gross appearancesof the livers of at least three-fourths of the cattle
slanghtered during the spring and summer at this place, and
about 3 per cemt of all coming from certain ranges in St
Francis and Lee counties [Arkansas].

I am inelined to think that the effects of the para-
site npon cattle have possibly been somewhat over-
estimated, for I have seen cattle in abattoirs which
were apparently in excellent condition and yet
whose livers were literally composed almost entirely
of flukes and their cysts. The question arises
whether other factors (Texas fever, blackleg, etc.)
also were not concerned in the ontbreaks among
cattle which have been attributed to this parasite.

Fig. 3.—Free embryo

(miracidiom) of Large
American Fluke (Fasci-
olg magna), showing
cilinted epithelinm, bor-

A small number of these worms certainly has little
or no appreciable effect upon cattle, and even when
a large number is present the effects do not appear

i'ﬁ;“:iﬂ:d:“‘;ﬂ"‘:;i to be very great in the case of full-grown steers.
intestine; eye-apots sit- Lhe fact that Franeis has attributed the death of
uated above the gan- g pumber of cattle (chiefly 2-year-olds) to this worm
f;ﬁ; i {if:,' a;': ﬁ'f:: is deserving of attention, but the published accounts
18, p. 207, fig. 6.) of these outbreaks are not detailed enough to allow a
satisfactory conclusion. While it must be admitted that the patho-
logical changes in the liver of cattle cansed by this parasite can not
help producing
some effect npon
the host, we are
perfectly war-
ranted in the
statement that
the Large Amer-
ican Fluke bears
a much less im-
portant relation
to the cattle in-
dustry than the
common  fluke
bears to the
sheep industry.
Diagnosis.—
Same as for the
common fluke. pie.35.—Cyst in the liver, caused by Large Awmerican Fluke. (After Stiles,
(See p. 39.) 1804, . 226, fig. 1.)
Position of the parasites.—Thus far the large fluke has been recorded
only in the liver and lungs.
Influence of age.—The remarks on page 40 under this heading will
doubtless be found to hold for the large fluke also.
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Geographical distribution; fluky years and fluky seasons.—F. magna
is known from the localities given on page 51. (See also remarks under
this head in the discussion of F. hepatica, p. 40,)

Time of infection.—The remarks under this head
on page 42 will apply in a general way to this para- ﬂ

site also.

Source of infection.—The intermediate host is as yet

Fia. 37.—Lancat Floke, cnlarged
to show the anatomical charae.
ters: &, ncetabuolam; ¢, cirros
pouch: i, intestine; m, mouth
with oral sucker; o, 0¥ary; o4,
oosophagus; @, pharyngeal
bulb; ¢, lobate tosticlea; 1,
uterns; va, vaginm; vy, vitello-
gene glands.  (Afer Stilea &
Haasall, 1804, P1. IV, fig. 10.)

unknown, but it should not 4, 35 Tancet Fluke
be a diffieult matter to deter-  (Dierscoclium lancea-
mine this point in the in- :::?g’;u;:"““' o
fected areas. It will un-
doubtedly be found to be a snail, probably of
the genus Limnaea.

Treatment and preventive measures,
pages 4347,

ABATTOIR INSPECTION.

See

Fluked animals as food.—Regarding the
flukes in the liver, see page 47. 1 have ex-
amined the meat of a large number of cattle
whose livers were infested with this parasite,
and have been nnable to find any ground for
excluding the meat from market. (See also
pp. 47-48.)

DICROCOELES (Distomes of the Genus Dicro-
coelium).

One representative of this genns, namely, D, lancea-
tum, has been recorded for cattle, sheep, and hogs, and
a gecond species (D, pancreaticum) has been recorded
for cattle and sheep, but there is no satisfactory evi-
dence that either parasite is present im this country,
(Bee p. 56.)

5. The Lancet Fluke [ Dicrocoelivin lanceatum ) of Cat-
tle, Sheep, and Swine.

[Figs. 36-30.]

For anatomical characters, compare fig, 37
with key, p. 21.

VERNACULAR NAMES.—English, Lancet Fluke; Ger-
man, Der lanzetlfivinige Leberegel, das lanzetifirmige
Doppelloch; French, Distome lanceold; ltalian, Distoma
lanceolats,

SyNoNyYMY.—Fasciola lanceolata Rudolphi, 1803 [nec
Schrank, 170 ; Distoma lanceolatum (Rudolphi) Mehlis,
1825; * Iistoma ( Dierocoelinm) lanceolatum Mehlia” of

Dujardin, 1845; * Digtomum lanceolaium Mehlis” of Diesing, 1850; * Dicrocoelium
lanceolatum Dnjardin™ of Weinland, 1858; “ Faseiola Fuehholzii Jirdens, 1801," mis-
print of Brann, 1889; Dicrecoelinvm lanceatum Stiles & Hassall, 1396,




56 INSPECTION OF MEATS FOR ANIMAL PARASITES.

BIBLIOGRAPHY.—No extensive bibliography as yet published. For detailed tech.
nical discusgion, see Lenckart (1889, pp, 359-399).

HosTs.—Man, cattle, sheep, swine, and other animals. (See
pp. 137-143.)

GEOGRAPHICAL DISTRIBUTION.—Very extended, especially in
Europe, but apparently not in England or North Ameriea.

Life history.—The complete development of this par-
asite is not yet known, although it is undoubtedly an
indirect development with change of host, the inter-
mediate host being some mollusk.

Von Willemoes-Suhm looked upon Planerbis marginatus as inter-
mediate host; a Limnaea has also been viewed with suspicion.
Lenckart found some cerca-

ost Hinkn (Plers: riae in a Planorbis, which he
coelinm lanceatumy Suspected fora while repre-
with contained sented the larval stage of
embrye. * 700. this worm; but as none of

(After Leuckart, thesesnailshaveasyetbeen

B89, . g 1L experimentally provento ba : :
the host of the larval stage of the parasite, the FIE Hm:m m:::;-n {I:;H.::dinng .n;f n::;

nestion is at present far from being solved. i nie: o, latiral TIw; 5,

?11 Lenckart’s most recent experiments he has " J;“;ﬁ" AERARNES SN S0 R
fed eggs of the parasite to certain small slugs s

and noticed that the embryos escaped from the egg, but were anable to develop
into the sporocyst stage. That the smbryos

escaped from the eggshell in the intestine of
slugs points to the fact that the experiments
are in the right direction, and that it will proba-
hly he found that some snail belonging to the
family Limacidae—the slugs—in the order of the
Pulmonatn serves as intermediate host to the
Lancet Fluke.,

The Lancet Fluke is mueh less danger-
ons, owing to its smaller size and un-
armed enticle, than either the common
fluke or the large fluke; and the path-
ological changes cansed by the Lancet
Fluke, even when present in large num-
bers, are scarcely ever more than a ca-
tarrhal affection of the gall duets, rarely
with secondary troubles. The parasite
is frequently found in very large numbers,
cases being recorded where 1,000 speci-
F16.40.—The Panereatic Flnke (Diero- mens or more have been taken from a

epelivm pancreaticiim)enlarged tosbhow z 2 S ; 2
e deriivos e rmabaeenst B DT L Iwex.-, it may occur alone or in
lum; ¢, eireus pouch; e, excretorypore;  COMpany with F, hepatica. 1t has been
i, inteatine ; wm, mouth with oral auncker; I"E'ﬂﬂ'l"dﬂ'll ahﬂut. Bix t-il.l.'lEE 111 1.

o, DVAry; ph, p]:ar:.'ngenl boaadls; o, teati- i 2 2

alony4, wteeany 5o, waghin: vg; I Leidy (1856, p. 43) says that this para-

logene glands. (After Railliet, 1897.) gite is *stated to be frequent in sheep in

it e several of the Western States.” This
“statement” may be correct, but we have not yet been able to verify it.

Fia, 38— Egg of Lan-
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ABATTOIR INSPECTION.

In abattoir inspection, the rules given for infection with F. kepatica
(p. 47) wonld apply to cases of infection with the Lancet FFluke,

6. The Pancreatic Fluke ( Diorocoelium pancreaticum) of Cattle and Sheep.
[ Fig. 40.]

For anatomieal characters, see key, p. 21,

SyxoNyMY.—[isioma pancreaticum Railliet, 1890; Distoma coelomatienm Giard &
Billet, 1892; Distomum pancreaticum
Janson, 1883; Distoma (Dicrocoelinm)
coelomaticum Giard & Billet of Rail-
liet, 1896; Dicrococlium pancreaticim
(Railliet) Railliet, 1897,

BieLioGraPHY.—Railliet, 1807, pp.
371-377.

Hosts.—Japanese cattle and sheep,
Cambodia eattle and Indian buffalo.
(8ee pp. 137-143.)

The Panecreatic Fluke, which
i8 somewhat smaller than the
common flnke but larger than
the Lancet Fluke, has been fonnd
in Japan, Tonkin, and Cochin
China, but is not yet recorded
for North America; it is said to
be present in about 50 per cent
of the cattle and buffaloes of
Cochin China, slanghtered in
good condition, and in 90 per
cent of the cachectic animals;
it is found at all seasons of the
year, both wet and dry. Its
normal seat is the Ductus Wir-
sugianusand its branches, which
are occasionally given a sansage-
like appearance by the presence
ofthe parasites. The locallesions
developed by the presence of the
Panereatic Fluke are not gen- Lo
erally very extensive; in many Fie.41.—Mals and female specimens of the Human
cases the pancreas seems IIUibEl !ilnml Fluke i Schistosomen hnr‘mnhubiﬂm], |-nlur5-_~_-|1.

. . A #*12. (After Loosas, 1808, PL. XT, fig. 107.) Sea p. 58
normal; when the infeetion is
extensive, however, this organ is thicker and heavier than nsual; ocea-
sionally blackish streaks are noticed on the surface, representing the
infected canals, but nsunally it is necessary to ent into the organ in order
to recognize an infection. Even when the infected canals assnme a
sausage-like or moniliform appearance, no abnormal fluid appears to be
present, and the thickening and induration of the walls are scarcely
noticeable,
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There is at present no reason to assume that these parasites would
continue to live for any length of time if aceidentally eaten by man; in
fact, their direct transmission from cattle to man through eating sweet-
breads infected by them is confrary to analogy.

Dioecious Distomes (Flukes of the Subfamily Schistosominae).

BLOOD FLUKES (Distomes of the Genus Schistosoma).

Flukes of this genus, only a few of which are known, live in the veins of mammals h
and birds. At least one apecies (8. 1
bovis) is found in cavtle and. sheep, I
while the oceurrence of a second form
(8. haematobivm) in cattle is as vet in
need of confirmation.

The Human Blood Fluoke has heen
found twice in this country : once ina
foreigneron the * Midway " during the
World's Fair, and once in New York.

7. The Human Blood Fluke (Schis-
togome haemalobivm) of Man and
Cattle (7).

[Figs. 41=dd, 48.]

Foranatomieal characters,com-
pare figs. 4143 with key, p. 21.

SYNONYMY.— Distonium haematobium
Bilharz, 1852 ; Schistosoma hasmatobium
(Bilharz) Weinland, 1858 ; Gynareopho- !
rits  haematobing (Bilharz) Diesing,
1858 Bilharzia haemotobia (Bilharz)
Cobbold, 1859; (7)) Bilharzia magna
Cobbold, 1859; Thecosoma haematobivm
(Bilharz) Moguin-Tandon, 1860; Dis-
toma capense Harley, 1864, nomen
nudum; Bilharzia capensis Harley,
1864; PBilharzia haematobia hominis
Kowalewski, 1895; (1) Bilharzia hae- 1
malobia magna (Cobbold) Kowalewski,
1895 ; Schistosomum haematobium (Bil- |
bharz) of Blanchard, 1895,

: BirrioGRarHY.—For bhibliography,
Flﬁllﬂr—ﬁntminr]mﬂin? of male Human Blood Fluke see Huber (1894, pp. 294-305). For
iiime:za::f:::Lat:;::r;}.ﬂ:!::a“;:gr;h;;hﬁt:,T: detailed anatomical study, see Looss

g’lanﬂuul‘ﬂuﬂlphu.glw {oe); 4, inteatine; nda, dorsal (1895, pp. 1-108) and Leuckart (1884,

anterior nerve; wdp, dorsal pesterior nerve; nla, pp. 464-534).

lateral anterior nerve; ﬂm-“fﬂt:"l:;'f:l*—“l:]x:z: Hosrs.—Man, Sooty monkey (1),

nup, véntral posterior merve; pile, and cattle (7). (Seo pp. 157-143.)

TimCymj gy il ey (ST, S SR GEOI}RAIEH]:::AL{ l.‘rl::.-‘-‘ll‘::ll!l.:TIDK.—Af-

seminalis. (After Looss, 1885, PL IT, fig. 18.) L

Life history.—The following may be taken as a summary of our
present incomplete knowledge of the life history of this parasite. The
eggs which are passed in the urine contain a ciliated embryo possessing
a terminal papilla; a rudimentary intestinal sac, at each side of which

o
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is a large glandular cell; a radi-
mentary nervous system; an
excretory system, and a number
of germinal cells. While in
the fresh urine the embryo is
comparatively quiet, but more
active movements can be
brought about by the addition
of water; water also causes the
shell to burst, the embryo be-
coming free; preserved in urine
the embryos die within about
two hours. From this embry-
ouic stage to the time when
the parasites are found in the
body we have no positive data
concerning the life history,
althongh elinical observation
and analogy point to unfiltered
water as the sonrce of infection.

Sonsino concluded from his recent
investigations that fresli-water crus-
taceans (Gammarus Simoni) and in-
sects formn the intermediate hosts;
that the embryo develops through a
larval stage (‘‘Dicolyle”), but with-
out an alternation of generatious,
and that man becomes infected by
swallowing the “Dicotyle.”

While analogy points directly to
some fresh-water invertebrate as the
intermediate host, the presence of
germ cells in the miracidinm points
to a necessary alternation of genera-
tions as opposed to Bonsine’s idea of
a metamorphosis.

Hosts.—The Human Blood
Fluke is found in man in Af
rica, especially in Egypt. A
parasite found by Cobbold in
the Sooty monkey (Cercopithe-
cus fuliginosus), and deseribed
as Bilharzia magna, may pos-
sibly be identical with this
parasite of man.

Cobbold, Lenckart, and Blanciard
admit the identity of the two forms,
while some other authors do not con-
sider the point as yet established.

FiG, 43, — Anterior
portion of femala
Human Blood
Fluke [ Sehigtosomea

haematobiun), showing the ana-

tomical characters: @, acetabu.

lim ; 4, intestine which is donble for some distance, bot
the 1wo cavca unite (i) back of the ovary ; o, oesopha-
gus; oo, sotyp; o, ovary ; ovd, oviduot; pg, genital pore;

oy, shell gland; &, norvous system; 1f, uterns; vid,
vitallo duoct; vy, vitellogene glands. X 38. (After
Looas, 1808, PL XT, fig. 108.)

—
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Schistosoma haematobium has been reeorded once from eattle in Cal-
cutta, but the determination is perhaps open to question. The exact
data given are as follows:

Bomiord found the pecnliar uncinate ova of Bilharzia on microscopic examination
of the large intestines of two Calentta transport eattle de-
stroyed on acconunt of their being considered affected with
rinderpest. In one case numerous eggs were found in a
small portion of the caeenum prescrved in absolute aleohol.
They were most numerous within or between the tubular
glands of the mucous membrane, hut were also present in
considerable numbers in the submncons tissne below the
muscularis mucosae. The aleohol had shriveled np the con-
tents of the eggs, but the external form of the shell was
preserved and the eharacteristic hook very«learly seen. In
another bullock the ova were found in 2ome papillomatons
growths removed from the margin of the anus. In this
case the form of the embryo in the ova comld be dis-
tinguished. The ova exactly resemble those of Distomum
(Bilharzia) haematobinm hitherto found only in man {or a
monkey), and in Africa, Arabia, or Mauritins. Sonsino's
Bilharzia bovis of Egyptian cattle differs in the spindle
i e 5 B o ot
Blood Fluke { Schistosoma “EYPY, but may possibly
haematobinm), with com- have obtained the parasites from Indian transport cattle
tained embryo, passed in - which had done san. This parasite should be songht for in
tho urine. x 385 [After  o,.60 of Haematuria of cattle and when the ileocaecal
Looas, 1896, P1. XT, 112.)
ring is fonnd congested. (Ses Mem. Med. Officers Army
India, IT (1886), 1887, p. 53.)

8. The Bovine Blood Fluke (Schistosoma boris) of Cattle and Sheep.
[Figs. 45-47.]

For anatomieal characters, compare figs. 45 and
46 with the key, p. 21.

SyNOoNYMY,— Bilkarzia bovis Bonsino, 1876; Bilkartzia
erassn Sonsine, 1877; Gynaccophorus crassus (Sonsino) Stos-
gich, 1892; Gynaccophorns bovis (Sonsino) Railliet, 1803;
Bilharzia haematlobia erasse (Sonsino) Kowalewski, 1895;
Schistosomum bovis (Ronsino) R. Blanchard, 1895,

BipLioGrarny. —For bibliography, see R. Blanchard
(1895, p. 191). For anatomical discnssion, see Lenckart
(1804, pp. 464-534).

Hosrs,—Cattle and sheep, (See pp. 137-143.)

GEOGRAPHICAL DISTRIBUTION. — Egypt, Italy, Sicily,
India (). Fro. 45.—The Bovine Blood

z : £ 2 Fluke ( Sehisiosvimea bovig),
This parasite was discovered by Sonsino (1876)  male and female. =0

in Egypt in the portal veins of the ox and later he f-ﬂfé;fﬁbﬂfuf}““- 1804,

found it in sheep, while Grassi and Rovelli after- """ ™%

ward found it in about 75 per cent of the sheep slanghtered at Catania,

Sicily. The sheep were born and raised on the neighboring plains.
The worm is said to bring about in cattle and sheep the same lesions

of the bladder, intestine, etc., which 8. haematobium causes in man.

Nothing is known regarding the life history. ’

s TR
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THE DISEASE BILHARZIOSIS.

As this disease in man has been subjected to much more thorough
study than the same malady in cattle and sheep, the human subject
may well be taken as basis for the discussion.’

Source of infection.—As already stated, clinical observation and
analogy point to unfiltered drinking water as the source of infection.

Pogition of the parasite.—The worms are found in the veins of the
abdomen, the vena porta, vena linealis, vena renalis, and the venous
plexus of the bladder and of the rectum.

Symptoms.—The period of incubation has not been definitely deter-
mined, but Hateh records the ease of a patient who remained fourteen
days at Suez and suffered from bilharzian haematuria one month after
hisarrivalat Bombay. The
young parasites appear to
do no injury; in fact, even
the adult worms seem to
be inoffensive in them-
selves, The eggs on the
other hand, armed with a
sharp point, are the excit-
ing cause of the disease,
The position of the para-
gite in the venous system
and the consequent loca-
tion of the agglomeration
of eggs determine the par-
ticular symptoms. Either
the genito-urinary system

i i ich cas bovis), showing the position of the female in the gynacco
3 El-ttﬂ-ﬂkﬂi{t, _"1 which - phoriccanal. < 200, {After Lenckart, 1684, p. 472, fig. 200.)
haematuria is one of the

first symptoms; or the large intestine iz attacked and blood is noticed
m the stools.

If the parasites are lodged in the venous plexus of the genito-urinary
system, the chief symptoms are: Haematuria; pains in the lumbar
region, the left iliac fossa, the thigh, or in the vulva, which may be
spontaneous or may accompany mieturition; eystitiz; vesical calenlus;
urinary fistulae; vaginal verminous tumors; nephritis.

The eggs accumulate in the capillaries, which they rupture; they traverse the
mucosa and fall into the bladder, thus causing more or less hemorrhage; in this way
the haematuria is established, which is often the initial symptom. At firet the urine
is quite bloody, but it gradually becomes clearer, and it is only at the end of mie-
turition that moco-purulent flakes are expelled, in which r.nmerous eggs and even
embryos are found; the urine contains also epithelial eells, more or less pus, eggs,

and occasionally embryos. On micturition sharp pains are felt at the bass of the
penis or at the gland, possibly due to the passage of eggs. The passage of egos

I Thus discussion is based chiefly upon Blanchard, 1805, pp. 69-93,
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throngh the walls of the bladder give rise to cystitis; blood becomes more abundant
in the urine after fatigne, coitus, or after taking aleoholics; clots muy form and
cause reteution of urine; chronic urethritis may develop, evidently due to the pres-
ence of the eggs. In Egypt 80 per cent of the cases of vesical calenlus coincide with
bilbarziosis; the formation of the ealenli evidently resnlts from the presence of the
egges, for the central nodule always contains one or more of these stractures, Urinary
fistulae, opening on the perineum, more rarely into the rectum, oceasionally form.
In women, the vagina may become the seat of a chronic inflammation; it is painful
to the tonch, exudes a bloody foetid discharge, and may become ulcerated or may be
covered with numerons sessile or pedunculate fumers, which are very vasenlar and
spongy, and contain the parasites or their eggs. The mucosa of the vagina, also the
uterns and bladder, become impregnated with caleareous salts, Nephritis develops
In grave cases.

If the parasites lodge in the veins of the rectumm the lesions cansed
are analogons to those deseribed
for the genito-urinary tract;
among the most prominent
symptoms are bloody stools, dys-
enterie diarrhoea, enterorrhagia,
and prolapse of the rectum. The
mucosa is studded with numer-
ous papilliform outgrowths, which
occasionally attain considerable
size and require surgical interfer-
ence,

The heart, lungs, and liver gen-
erally remain normal.

FPathology.—The bladder is reduced in
size, while its wall is greatly thickened,
due chiefly to the hypertrophy of the
muscularis; the mucosa is also thick-
ened, and at certain points it is indn-
rated by nrie or caleareons deposits, but
the principal lesion consists in ulcer-
ations covered with sanious puns; the
Fia. 47.—Eggs of Bovine Elood Fluke imm mucous membrane is infiltrated with

bovis}, showing the pecnliar Process on e en: p.,,,.rong Jencorytes, but with few -

@b, layers of thoovidnel; ¢, 0ggn inthaoviduct o\ 0y oons connestive tissue, ﬁ.

W 1803 &, epes deformed by pressure; ¥, spinons :

process on end of egg x 700. (After Sonsino.) ever, containsnumerouns eggs, which also

fill the blood vessels; most of the azces
are dead and more or less degencrated ; frequently the mucosa is hypertrophied in
places so that papillae are formed which are larger than those found in cases of sim-
ple catarrh of the bladder; they occasionally attain a finger in length, and may be
recognized during life by cystoscopic examination. Harrison noticed in fonr cases ont
of five at Alexandria, Egypt, that the tamors developed in the tissne of the bladder
had & carcinomatons character. Lesions analogous to those of the bladder are also
observed in the lower third of the ureters and may extend as high as the kidney ;
the nreter is enlarged and tortuons; the mmecosa irregmlar; its Inmen may remain
nearly normal in size, but its wall becomes very thick. The flow of the urine may
he obstrncted. The kidney increases in size, its calyx dilates, the division betwesn
cortical and medullary substance becomes indistinet, and the renal tissue may be
reduced to an almost homogenons laver 3 to 4 mm. thick; miliary abscezses form
on the surface; in short, a veritable hydronephrosis obtains, which results in atrophie

PR R ———
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lesions of the kidney and may finally end fatally ; death may occur rather frequently
from albuminuria; in the less grave cases the renal affection consists of a simple
inflammation and parenchymatons nephritis; renal calenli may form; the organ may
become the seat of a more or less intense cirrhosis, The vesicula seminalis and
prostata may also contain eggs, and become more or less hypertrophied.

The polyps of the rectunm, mentioned above, may attain 10mm. to 13 mm. in length ;
the eggs are acenmulated, especial.y in the mucosa, and may form masses 1.25 wm,
thick, visible to the naked eve; a microscopic examination of the growths shows
that they are composed in great part of mucosa, the glands (the normal length of
which is abont 0.5 mm. ) becoming 2 to 3 or 3.5 mm. in length by 60 i to B0 i in dismeter.
Between the polyps the mucosa shows the lesions of chronie dysentery; all the
tunics exhibit traces of a slow phlegmatic process; the submucosa is infiltrated with
lencocytes: the muscularis may hypertrophy to three or more times itsa normal
thickness.

The mesenteric lymphatie glands may hypertrophy, their substance becoming
tumified, presenting small hemorrhagic centers, and containing eggs. The liver may
eontain eges and become somewhat eirrhotiec ; the eggs acenmn-
late in the branches of the portal veing, or after piercing the
walls they lie in the hepatic parenchyma. The lungs may also
contain egrs, a8 was shown by Mackie in the case of a patient
who sneenmbed to pyemia following a purnlent eystitis, He
found in the lungs a large number of small metastatic abscessea
limited by a necrotic tissue and containing a sanious pus with
Schistosoma ova.

Diagnosis,—The diagnosis may easily be made by a
microscopie examination of the urine to determine the
presence of the egg.

Prognosis, etc.—The severity of the disease varies
directly with the number of parasites (and hence the
number of eggs) in the body. Tortunately, in the
majority of cases the number of parasites is small, _
though it may increase from repeated infections t0 g .0 vreter of an
500 or more. In cases of comparatively light infec- Egyptian, with nu-
tion, the diseaseds reduced to a slight chronic eystitis, e
with now and then exacerbations, in conrse of which  blood. fluke infection.
a slight amount of blood and pus is passed in the (AfterLenckart.189,

c : . P 528, fig. 231.)
urine. The disease may last for years without ap-
parent increase. In the mostzevere cases death may oceur from varions
canses; a rupture of the bladder, asecending pyelonephritis, nremia,
albuminuria; the patient may die in marasmus, being exhaunsted by the
dysentery or the anaemia.

Bilharziosis is accordingly not such a fatal dlsaasa as has sometimes
been supposed.

Prevention.—Avoid unfiltered or unboiled water in contaminated
distriets,

Treatment,—No experiments in treating cattle for this disease have
been recorded.

In human practice Fouquet seems to have had good snceess with eapsnles of
extract of male fern; he begins with one capsule per day, afterward inoreasing the

dose to two or in some cases to three capsules. The dosing is continued with per-
sistency nntil the patient seems recovered ; thedoseis then reduced to one capsule daily
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for one month. Iniravesical injections of bichloride of merenry 1:5000 are advised
in severe cases. Nitrate of silver, carbolie or boric acid are also used as injections
or enemata.  Napier claims good resalts with salieylate of soda; 40 grains before
retiring. Surgieal intervention is oceasionally neces-
sary in cases of severe lesions.

ABATTOIR INSPECTION.

At present the blood flukes do not play any
role in the inspection at American abattoirs,
Should the parasite appear in this country it
will probably first be found in Southern cattle,
and the affected organs should be condemned
in order to prevent the spread of the worm.
There would, however, be no danger of trans-

Fie. 43.—Conical amphistomes  mjgsion of the parasite from cattle direct to man,
{Amphistoma cervi) in the Ta-

men: tubercles from which ﬁurmmﬂﬂ {m‘llk'ﬂﬂ ﬂ-f ﬂ.'l.ﬂ I'mmljr .ﬁ.mphm-

the parasites have loosened. 5
(After Railliet, 1893, p. 376, tomidae).

b Of this family of worms, characterized by
the position of the acetalulum in the posterior portion of the body,
only one species (Amphistoma cervi) has as yet been recorded in the
herbivorous animals of North America.

TRUE AMPHISTOMES (Flukes ;nf the
Genus Amphistoma).

9. The Conical Flulke {Adwmphistona cerei) of
Cattle and Sheep.

[Figs. 49-55.]

For anatomical characters, compare
figs. 49 and 50 with key, p. 21.

BYNONYMY.— Festucaria cervi Zeder, 1789;
Faseiola corvi (Zeder) Schrank, 1790; Fasciola
elaphi Gmelin, 1790; Monostoma elaphi (Gmelin)
Zeder, 1800; Monosioma conicum ZLeder, 1803;
Amphistoma conicum (Zeder) Rudolphi, 1809;
Amphistomum conicum (Zeder) of Diesing, 1850;
Strigea cervi (Zeder) Railliet, 1893,

BisLioGrAPHY,—For bibliography, see Otto
(1896, pp. 97, 98). For technical discussion, see
Otto (1896), Looss (IEH'E. PP 32! 33’ 135_191}1 and F16. 60.—Dorsal view of & Conical Amphis-

tome, showing theanatomical characters:

Lenckart (180, pp. 448-464). Pa K :
: a, poaition acetabulom ; ez, terminal voa-
Hosts.—Cattle, sheep, deer, and other ani- " ehsretory svataty | Tababinal

mals. (See pp. 137-143.) cavca; Le, Lanrer's canal; oe, ossopha-
GmE&PH[CﬂL B]STRIE“TIQN-TE'IJWP&; Af- gus; o, 0Vary; .Phi P‘hnrrn:; t, testicles ;
rica (Egypt), Asia, Australia, Canada, and  «, uterns; vd, vas deferens; vdt, vitello
probably elsewhere. duet; vs, vesienlaseminalis. x5, (After

3 ' Otto, 100, tig. 4.

Life history.—Sonsino found in an SRR
Egyptian snail a larval parasite ( Cercaria pigmentata) whiel, according
to some authors, represents the larval stage of this amphistome. The
life cycle has recently been experimentally demonstrated by Looss

(1896), who describes it as follows.
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The eggs escape from the host with the facces. After a time, evidently varying
with the temperature (twelve to fourteen days at 22° C.), a ciliated embryo is formed
(fig. 51). This embryo (miracidivm) escapes from the eggshell only when exposed to
light and in ease the water is not below 15° . Swimming around in the water it
enters certain snails ( Physa alecandrine Bourg, and P, microplenra Bourg.) establish-
ing itself in the visceral cavity. Here it develops into a sporecyst (fig. 52) which,
when about fifteen days old, measnres 0,7 mm. long by 0.15 mm. broad; a generation
of rediae (fig. 53) develops in the sporocyst; the
rediae escape from the latter in about fifteen days;
a second generation of rediae (fig, 54) forms within
the first redine, escaping by the birth opening: a
third generation of rediae may develop within the
second. The eercariae (fig. 55) form in the rediae
and are born at an early stage of development;
when fully developed these cercarise escape from
the snail and swim around in the water. Theentire
eycle to this peint is evidently completed in less
than two months. The cercarin (Cercaria pig-
mentata) is oval, 0.5 mm,. long by 0.33 mm, bhroad
with a tail about 0.9 mm. long; body opaque, due

Fia. 51.—Dorsal view of the frese em- Fio. 52 —Sporocyat of the Conical Amphistome resnlt-
bryo (miracidium} of the Conical ing from the transformation and development of
Amphistome (Admphisfoma eeryi) the embryo, age about 15 days: er. p, exeretory pore.
abont ta enter the jntermediate g, matrlx of gorm cella, The large balls of cella
host: fi, end portion of excretory repreaent developing rediae of the next generation.
syatem; g, germ cells; gg, matrix #1T0. (After Looss, 1804, 1. XIL, fig. 126.)

of germ colls ; £ rudimentary intes.
tine; &n, nervous aystem. x285.
{After Looas, 1896, 1. X1, fig. 125.)

to pigment and to certain snbtegumentary cells; oral soacker spherieal, 45 » in
diameter; acetabulum 90 # in diameter; two eye-spots present. The cercariae
encyst themselves on plants and various other objects and evidently gain access to
the final host (cattle, sheep, ete.) throngh the drinking water.

The Conical Fluke seems to have a very wide distribution, being
recorded in Enrope, Asia, Africa, North America, and South America,
As yet it has not been recorded in the United States, but specimens
collected in Canada have been sent to us by Professor Wright, and
we may expect to find the same worms any day in the United States.

525T—No. 19——5
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There is considerable difference of opinion among aunthors as to
whether these parasites are injurious to the animals in which they
oceur. While some writers state that they are absolutely harmless,
others claim that they cause an irritation in the stomach, and that

2

Gt
o B W
?.“.'u.ﬂnff‘

Fia, 50, —Adult redia of the Conical Am.
phistome (A mphisfeme cervi) of the first
generation, thirty-nine doays after the
infection of the intermediate hoat with
embryos: fi, end portion of excretory
syatem; gy, matrix of germ cells; & rodi-
mentary intestine; pg. birth opening;
i, nervons ayatem, (After Looss, 1896,
Pl XIT, Hig. 129.)

cattle which are heavily infested with
them gradually emaciate. According
to an Australian paper, the parasites
cause a considerable number of deaths
among the cattle of the coast districts;
they occur in great numbers and injure
cows more than steers or oxen.  Aftach-
ing themselves to the mucous mem-
brane of the stomach, by means of their
suckers they raise the epithelinm in form
of papillae. The treatment is the same
as for adult tapeworms (see p. 133).

ABATTOIR INSPECTION.

The amphistomes of cattle are of no
importance in meat inspection, as they
are not transmissible to man in any
stage of their development. In fact, ac-
cording to Schwein-
furth, these parasites
are colleeted by the
natives of Africa
and eaten raw.

A A

) e
o

e _.-;'_‘
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Several other am-
phistomes are found
in various allied ru-
minants nsed for food
in certain conntries,
and although these
parasites have not
yet made their ap-
pearance in this _
country, we can not g s Yoeung redia of

tell what moment we shall find them introdunced, the Conical Amphis.

perhaps with animals imported for menageries.

tome of the accomd
gemeration in which

Shounld they be introduced in this manner and find  the corcarine dovelop.
the conditions necessary to the development of their 170 (After Looss,

larval stages, they would, in all probability, develop

1396, PL. XIT, fig. 130.)

in our American eattle. As this day has not yet come, they will sim-
ply be mentioned here by name and figured. For anatomical charac-
ters, compare the figures with the key on page 21,
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10, ' Amphistoma erplanatum Creplin is described from the liver and gall bladder
of the zebu; von Linstow (1878, p. 49) cites it as a parasite of cattle; Railliet cites
it from the Indian boffalo and the zebu.

11. *Amphistoma bothriophorum Braun (fig. 56) also ocenrs in the stomach of the zebu,

12, Amphistoma tuberenlatum was reported by Cobbold (1575,
p- 819) from the intestine of the Indian oxen; but no descrip-
tion of the parasite has ever been given, so that the form may
be ignored.

13. *Gastrothylax ecrumenifer Creplin, This parasite (figs.
A7-6271 is said to oceur in most of the bovine animals (the
zebu) killed at Son-Tay; its natural habitat is the stomach,
and when present in large numbers they irritate the mucouns
lining and lead to an extreme emaciation of their host. The
same parasite was once found at Leipsie, Germany, in a cross
between the zebu, gayal, and yak; and von Linstow (1878,
p- 49) cites it among the parasites of cattle,

14. 1 Gastrothylar Cobboluii Poirier (fig. 63) was described
from the stomach of the gayal from Java.

15. *Gastrothylax
elongatum Poirier (fig.
641 was described
from the stomach of
the gayal from Java,
and Railliet (1893, p.
379) reports that it
has Deen found in
Paris in the stomach
of a zebu.

16. * Gastrothylax
greqarivs Loosa (Hgza,
65 and 66) is fuundﬁﬂn Fio, &5.—Mature oerca-

P ria of the Conical Am-
enormons numbers in Slitometd takiioria

the rumen of nearly o), the stage which
all the Indian buffa- gains access to caitle

loes slaughtered in mﬁ??‘-{f;ﬂ“

Alexandria, Egypt. A, 13.3.} Hia, ﬁ.l'L

In one buffale Looss

Fin. 6. —Amphistoma bothriephorum: a, posi- counted 1,758 specimens on a portion of the
tion of acetabulum; ez, torminal vesiclo of 11083 a8 large asahand. They were often
excretory system; 1, intestinal caeea; Le, Tound associated with Admphistoma cervi.
Laurer's canal; o¢, oesophagia; ¢r, ovary; 17. *Homalogaster paloniae Poirier (fig. 67)
ph. pharynx; t, testicles; w. uterns; vd, vas i found in the caeenm of the gayalin Java.
:;‘1":’“- x5. (After Otto, 1898, p. W02 g & fromalogaster Poirieri Giard & Billet

et is fonnd in the large intestine of Tonkin
cattle (=? the zebun). Itfixes itself by means of the acetabulom to the muecosa and is
sometimes present in large numbers,

—— ——m——

'For original description, see Creplin, 1847, pp. 34 and 35.

? For technical discussion, see Otto, 1896, pp. 101-105.

* Amphistoma crumeniferum Creplin, 1847; Gastrothylax crumenifernm Creplin)
Poirier, 1883; G. crumenifer (Creplin) Otto, 1896. For bibliography and technical
discussion, see Otto, 1896, pp. M4-97.

‘For technical discussion, see Poirier, 1883, pp. 73-80.

*For technical discussion, see Looss, 1896, pp. 5-13, 170-177,

“For original description, see Giard & Billet, 1892, pp. 614 and 615,
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TAPEWORMS, OR CESTODES (Order Cestoda).

[Segmented Tapeworms (suborder Temiosoma). Tapeworms without fonr re-
tractile probosces (tribe dtrypanorliyncha). Tapeworms with four suckers (subiribe
Tetrassichiona).]

Family TAENIIDAE.

.L..-.'...'..'_ L]

In cattle and sheep we find both of the stages of tapeworms men-
tioned on page 21, namely:

Larval forms (eystic worms, bladder worms, hy-
datids) which live in the museles or parenchymatous
organg, but not in the intestine. They render the
meat unfit for food since they are transmissible (ae-
cording to the species) to man and dogs; and—

Adult worms (tapeworms, stro-

o bilae) which occur in the intes-
Fia. 57.—Enlarged dorsal  tines of sheep and cattle (rarely

view of Gastrothylazr - FE
crumeniser. (After 10 the ducts of the liver of sheep)

Creplin, 1847, PLIL fig.  and are not transmissible to car-

i o Lo nivorous animals.

Hogs on the other hand appear to be infested
only with larval tapeworms, althongh three isolated
eases of adult tapeworms have been recorded for
them. These three cases may have been accidental Fﬁ;‘lm_;i:wnﬂ"ﬁm:::f
occurrences, the hogs having possibly become acei-  lax crumenifer: a, ace-

e : 3 tabulum; tp. opening
1 w
dentally infested with worms which T L gy

normally live in other animals. (After Creplin, 1847, PL.

Tapeworms of the family Taeniidae pos- T Ag &) Sow . 07,
sess the following characters: The anterior extremity is repre-
gented by a more or less knob-like portion known as the lead; this
Fia.59.—Enlarged g fyllowed by an unsegmented portion, the neck ; head and neck

e (o _““mﬂw together form the scelex; thisin turn by the sequments, or proglottids,

extremity of Gas - . : : s

trothylaz crumeni. The head is provided with four eup-shaped suckers, which are

fer: m, mouth; vp, Never provided with hooks in any form known in cattle, sheep,
opening to ventral or hogs, but are armed with numerous heok-
pouch. (After Jaisin gome of the forms found in certain other
f;'!:lﬂ";'}lssﬂ‘ l:_; animals (man, rabbits, birds). The apex of
P SRR T the head is provided with a museular body,
which develops into different forms in the varvious subfamilies. -
It may form a rostellum, which may be nnarmed ( Taenia saginala) Fie. 80.—Enlarged
or armed { Taewia solivm). In the larval forms discussed in this view of posterior
paper (Taeniinac) the rostellum protrudes at the center of the  extremity of Gas.
apex, but in some other forms ( Dipylidiinae) it may retract into trnt.hy{m:::ru;_mup
a rostellum sac. In the adult tapeworms (Anoplocephalinae) of Vit Do 0t
cattle, sheep, ete., the musenlar body is composed of stellate fibers which move
the snckers, but these fibers do not appear to form a true rostallnm.

The neck is very simple in strocture, containing each side two longitudinal
cannls and a lomgitudinal nerve trunk. At the posterior portion of the neck, seg-
ments form by transverse division.

The segments increase in size, gradually becoming larger the farther they are from
the head; reaching a maximum breadth, they decrease in width, and then inerease
in length mwore rapidly. The anterior segments are the youngest, the posterior seg-

o U/
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menis the oldest. Many zoologists look npon the entire tapeworm as a colony of
animals, each sepavate segment representing a single individual, and all segments

being descended from a single animal represented by the head
and neck.

Owing to their parasitic life, tapeworms are very degraded
in their strocture. The digestive fract is entirely absent, the
worms taking their nourishment by osmosis through their
entire surface. The nervous sysfem is composed of nerve
centers (ganglia), situated in the head, and two large lateral
nerves, one of which extends on each side of the worm from
the head to the posterior end of the strobila; in some cases, at
least, the lateral merves
are connected by two
transverse nerves at the
distal end of each seg-
ment. The erxcrelory
system  consists of two
dorsal and two ventral
longitudival lateral ca-

segment.

ments.

hermaphroditic, contain-
ing donble sets of male
and of female organs.
The nale organs consist of
a cirrns (penis), a cirrns
pounch, a vas deferens,
and numerons testicles.
The female organs consist
of a vulva, 4 vagina, an
ovary, a4 vitellegene
zland, a shell gland, ovi-
ducts, and auterns. Each
SegUIeN t POSSCSSes one or
two genital pores, the
cirrus and the yulva of
any given set of organs
{except in the genns dmabilia, according to Dinmnare) opening
at the same pore. In some species, so-called interproglottidal
glands of nuknown function are found between the segments,

Eife kislory.—Tapeworms pass through three stages of de-
velopment, known as the oncosphere (or embryo), the larva (a
bladder worm known as a cysticercits, o cognurus, an echinococeus,
or a cysticercold), and an adolt form known as the strebila. A
change of host is necessary for their development; the hoat in

Fi1o. 82.—Dorsal view of Gastrothylor eri.
menifer, magnified to show the anatomical
charactera: @, acetabulnm; ez, terminal
vesicle of excretory avetem; i, intestinal
caeca; Le, Laurer's canal ; oe, oegophagus;
o, ovary; ph, pharyox; ¢ testicles; o,

nterns; wod, vas deferena. 5.
Otto, 1806, p. 96, fig. 3.) BHea p. 67,

{After

Fin. 61, —Enlarged view
of Gastrothylaz eru-
menifer, with ventral
pouch open : o, acetal-
ulum ; gge, genital pore;
. month. (After
Creplin, 1847, PL IT,
fig. 5.y Seep. 67,

nals, which are connected in varions ways in
the head; the ventral canals are connected by
transverse canals at the posterior horder of each
The genital organs form by far the
most important organ system in the animal.
In the first place, the entire gpenital system is
repeated, so that each segment as it arrives at
a4 given age possesses its own genital organs,
independent of the organs of the other seg-
Agnin, every segment is hermaphro-
ditic, containing both male and female organs,
and in some genera the segments are doubly

Fia, 63, —Gagtrothylae
Cobboldid, lnteral view:
@, acetabulom; ¥ in-
tostine ; w, month; oy,
opening to ventral
pouech, (After Poirier,
1885, Pl II, fig. 3b.
Taken from Braomm,
Vermea, Pl XWVIII,
flg. 2.} BHea p. 07,

which the oncosphere develops into the larva iz known as the inlermediate host,
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while the animal which harbors the adnlt form is known as the final host. The life
history of Taenia saginafa given on page 72 may be taken as typical for the family.

All of the larval cestodes of cattle, sheep, and swine belong to the
subfamily Taeniinae, while all the adult forms found in these hosts are
classified in the subfamily Anoplocephalinae,

INSPECTION OF MEATS FOR ANIMAL PARASITES.

Hard-shell Tapeworms (Cestodes of the Subfamily Taeniinae).

The Hard-shell Tapeworms, so called because of the thick striated
eggshell (embryophore), are found as adults in the intestines of meat-
eating wammals, while their larval stage is found in the muscles or
parenchymatons organs of herbivorous and om-
nivorous animals, These larval forms are very im-
portant from the standpoint of meat inspection,
and organs which harbor them should be excluded
from the market or should be rendered wholesome
before being placed on sale.

The larval forms may be of three kiuda, as
follows:

(1) Cysticercus (figs. 68 and 76).—This is the
most simple form. The parasite consists of a
cyst, which isinvaginated at a given point. There
is normally only one invagination to each cyst, and
at the base of the invagination is sitnated the head
of the future tapeworm. Besides the invagina-
tion, the eyst contains more or less lignid.

(2) Coenurus (figs. 99 and 100).—In this case
there is a considerable number of invaginations,
each containing a head.

(3) Behinococeus (fig, 105),—In the third type
thereis no invagination of the eyst wall, but brood
capsules are formed from the parenchyma of the
eyst and several heads are formed in each broed
capsule.

Fia. 64. -Eusrmhyhz el
gafum: g, ganglion: 4, in-
testinal eacca ; pk, pharyn-
geal buolb; ¢, testicle; w,.

uterus; vd, vas deferens Attempis have been made to subdivide the Taeniinae into

(duetus ejaculatoring) ; ve,
vasn efferentia; vy, vitel.
logene glands. (A ftar
Poirier, 1883, P1. II, fig.
2. Taken from DBraon,
Vermes, P1L XVIIL fig. 7.)

geners and subgenera, the genus Taenia Linnaeus being
retained for the forms which possess a Cysficerens ora Coenu-
rus as larval form, while Echinococcifer Weinland, 1861, has
been proposed as the generic name for Taenia cchinococens.
This generie division has not been aceepted by the majority

Hea p. 07. of helminthologists, most workers preferring to recognize
only one genus, Teenia, but many authors admitting three subgenera, corresponding
to the three types of larvae.

HARD-SHELL TAPEWORMS (Genus Taenia).
The following species of this genus must be considered in this report:

Adult. | Larva.
SR Mame . Hoat., | Name, Huost,
Toenia saginata........ Man, | Cyaticereus bovis . sennene-| Catile,
TUerIVe EoMBE o ounenns- Man . Oysticercus cetlulosae. ...........| Swine and man.
Taenia marginaie .. ... Dogs. ... Cysticercus tenuicollis . ....o.... Cattle, sheop, and awine,
Taenin coemuris ...... Dogs. . ..| Coenurus carabraliz .. ........... Cartle and sheap.
Taenia eehinocorens. ... Dogs. ... Echinococcus polymarphg . ... Cattls, lh-‘-‘ﬂm swine, man, ele.
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19. Beef Measles ( (ysticercus bovis) of Cattle, and its adult stage, The Unarmed,
or Beef Measle, Tapeworm ( Taenia saginata) of Man.

[Figa. 68-T4.]

LARVAL STAGE ( Cyslicercus bovig).

For anatomical characters, compare fig. 68 with key, p. 21.

SYNONYMY.—Cysticercus Taenine saginatae Leuckart, 18—(%); €. bovis Cobbold,

Fis. 65 —Dorsal view of Goetrothylor
gregarius: 1, intestinal caeca; o8, oral
spucker; or, ovary; f fleaticles; w,
uterus; oy, vitellogeme glapda; vs
vesioula seminalis. =9. [After
Looss, 1806, fig 1.0 See p. 67,

F16. 66.—Lateral view of Gastrathylar gregarius: gp,
gemital pore: § intestinal caeen; we, month; Le,
openingof Lanrer's canal; ov, ovary ; pe. excrotory
pore; ¢ teaticle: s, uterns; wd, vas deferens; sp,
vantral pouch; ey, vitellogens gland; vs, vesicula
aeminalis. 9. (After Looss, 1806, g, 2.) Seap. 67.

1866; €. Taeniae mediocanclletae Knoch, 1868; . inermis of varions Germans and
others, 18—(1); “ Cyalicerkus™ bovis of Schneldemiilil, 1896,
Hosts.—Cattle, Rocky Mountain “° antelope,” llama, and girafe. (Sec pp. 137-143.)

ApULT STAGE [ Thenia saginafa (Goeze, 17823 ),

For anatomical characters, compare figs, 69-73 with key, p. 84.

SyxonNyMy (see also pp. 80-00). — Taenia solivm Linnaens, 1758, pro parte; 7. cucur-
bitine Pallas, 1781, pro parie; T. euenrbiting Art [—= wvar.] saginate Goeze, 1782; T,
cugurbilinag, grandis, saginaia Goege, 1782; T, selitaria Leake, (1785), pro parte; Halysis
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solivm (Linnaens) Zeder, 1803, pro parte; Penfastoma coarclate Virey, 1823; “ 7. den-
tata” Nicolai, (1830) [nec Batsch, 1786] ; “T. leta” Pruner, 1847 [nec Linnacus, 1758] ;
Bothriocephalus tropicus Sehmidtmiiller, 1847 ; T. mediocanellata hominis, seu T. medio-
canellata sen T, zitiaviensia Kiichenmeister, 1852; T. solium
var. mediocanellata (Kiichenmeister) Diesing, 1854; Taenia-
rhynehus mediocanellata ( Kiichenmeister) Weinland, 1858; (1)
Taenia solium var. abietina Weinland, 1858 ; 7' inermis Moguin-
Tandon, 1860; 7. mediocancellala (-1-), date ( T), see Moqguin-
Tandon, 1860; 7. tropica (Schmidtmiiller) Moquin-Tandon,
1860; 1. wegaloon Weinland, (1861); T. { Cystotaenia) medio-
canellata of Lenckart, 1863 ; 7. saginala (Goeze, 1782) of Lenck-
art, 1867; (?) T. abietinea Weinland of Davaine, 1873; T. iner-
miz Labounlbine, 1876; T. algérien, Redon, 1883; (7)) T. solium
var, miner Guzzardi Asnmndo, 1885; T. algeriensis Brann, 1894 ,
(= T. algérien Redon renamed ).

AxoMALIES.—( 1) **Tuenia vulgaris” Werner, 1782 [nec Lin-
naeus, 1768] = T. dentata Batsch, 1786; (?) T. fenestraia
Chiaje, 1833; T. capensis Moquin-Tandon, 1860; T. lephosoma
Cobbold, 1866; T. fusa, T. continuwa, T solinm fuse sen continua
Colin, 1876; T. mummificata Guzzardi Asmundo, 1885; 7" nigra
Davaine, 1877; T, inermis feneatrate Magoiora, 1801,

Pre-Linxaeax ¥ames.— Fermis cueurbitinus composing Tae-
FI“"“‘?',—H"_’”“E”;"_;’*” nia longissima Plater, 1609; Lumbricus latus Movfetus, (1634) ;

fﬁ:::.ﬁ,;ﬁ::ﬁsﬁﬁf Taenia secunda Plateri Ernst, 1659; Lumbricus latus Tyson,

I, fig. 1a. Takenfrom 1683; Solinm ou Ténia sans dpine Andry, (1700); Taenia dela

Braun, Vermes, Pl. seconde espéce Andry, 1718; Taenia sans épine on Taenia de la

XVIIL fig- 3.} See p,  premicre espéce Andry, 1741,

AT BiLioGRAPHY.—For bibliography, see Huber (1892). For
techniealdiscussion, see Lenckart (1880, pp. 513-616) ; R. Blanchard (1886, pp. 315-382).

Hogr.—Man.

Life history.—Starting with the adult tapeworm (fig, 69) in the intes-
tine of man, the life history of the
parasite, the knowledge of which
we owe to Rudolf Leunckart, is as
follows: The eggs (fig. 74) escape
from the uterns and are passed with
the excreta, or the segments con-
taining eggs break loose from the
tapeworm and either wander out of
the intestine of their own accord or
are passed with the exereta. In
gither case the eggs become scat-
tered npon the ground or in water,
and reach the cattle through their
drinking water or with the fodder.
When whole segments (generally
several together) are passed, these ; .
crawl aronnd on the gronnd or herb-  Fio. 68.—Section of a beef tongue heavily infeated
age, and cattle by swallowing them with beef measles, natural size (original}.
may become infected with numerous eggs at the same time. Upon arriv-
ing in the stomach, the eggshells are destroyed ; the embryo then boresits
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way throungh the in-
testinal walls with the
aid of its six minute
hooks, and wanders to
the muscles where it
comes to rest; or if
it bores into a blood
vessel, it may be car-
ried with the blood to
any organ of the body.
When the embryo
comes to rest it loses
its hooks, and, increas-
ing in size, develops
into a small round
bladder worm. The
head of the future
tapeworm is then de-
veloped in an invagi-
nation of the cyst
wall, and the com-
plete organism (fig.
63) thus formed is
known as a cysticer-
cus, or bladder worm,
During its develop-
ment the eyst pushes
the tissues of the
host aside to malke
room for itself and an
outer eyst is formed
around it, made up
of connective tissue
of the host., The
total time consumed
in the development
of the cysticercus
from the embryo is
variously estimated
from seven to eighteen
weeks.

Hertwig states that
the larva has com-
pleted its develop-
ment in eighteen
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weeks, and gives the following table to determine the age' of the
cysticercns:

e

Cyaticercus with- Brnlex.
Age in weeks. Entire oyat. | oot connective e g
tiasue oyat. Natural size. Stretaehed.
[
40 by 3.5 MM .caa. | 225 by 2.2 mm...| 0.5 by 0.5 mm ..... 0.7 mm. long.
Jd2byiSmm..... | Bby 2.5 WM. ...... 1w lmm........ 1.3 mm. lomg.
|45 by Ehmm. ... . {525 by 27 mm.. | 15by lmm...._._| 2.0 mm. long.
5 by 3.75-4 mm....| 2.5 by 3.5 mm AL by 1 mm...... .3 mm. long,
i by di-dmm... 4dbydmm ........| LAy lmm.......| 8.5 mm. long.
Ghy 4.0 mm...coae| Gy 4.5 mm.......| 2by L mmi ........| 4 ;mm. long.
6 by 4.5 mm....... Gbhyd.Smm....... by lmm._..._.. 425 mmn. lomg.
L GE-Thy 45mm .. Bhy4 mm........IE'!'E' 1.2 mm...... 5 mm. long.
D BS-Eby 4. 5mm... &by 4.5 mm....... { 2,25 by 1.75 nnm ... | 5.5-6.26 mm. long
T8 0bySSmmu... ThySmm......... {25by 2mm.......| 7T mm. long
1

The caleareous bodies may appear when the bladder worm is four
weeks old; the snckers are fully developed at the eighteenth week.
Oecasionally bladder worms are found
measuring 10 to 12 mm., with a scolex
8 to 9 mm.; these parasites are more
than 28 weeks old. If the infested
animal is not slanghtered and does
not die the cysts will eventually die
and degenerate, Thus, in one animal
killed 224 days after being infected
with tapeworm eggs, the cysts were
caleified (Saint-Cyr). The parasites
whichinhabit the seats of predilection
(see p. 73) seem to be the last to die.
The degeneration may include (1) the
surrounding connective tissne cap-
sule, which becomes opaqueand thick-
ened, (2) the bladder eyst of the worm,
which turns to a yellowish green,
Fia. 70.—Dorsal, apex, and lateral views of the soft, cheesy mass, or (3) both. If,

head of Beefmeasle Tapoworm (Taenia sa-  howewver, the animal is slaughtered
ﬂf_"‘t‘:_‘::p’:;‘_'“’:f; d:g:f;ﬁ:'l‘l}*“ the center  hofore the cysticerci become calei-
fied, and the meat used for food, the

cyst around the hydatid is digested upon arriving in the stomach of

! During the proof reading of this report an article by Ostertag (1897, pp. 1-1) has
reached us, in which he adds some details of value in judging the age of the bladder
worms, His chief results may be sumimmarized as follows:

(1) A steer may become infected with beef measles, and yet recover from the
attack without showing upon post-mortem any ealcified cysts. (2) €. bovis, 18 days
old, is spiudleform, and measures 4 mm. long by 2 mm. broad ; a differentiation into
geolex and bladder is not yet present. (3) Up to 33 days after infection the parasite
is snrrounded by a cheesy mass, the result of exndation; this afterward disap-
pears. (4) At 25 days old the parasite shows the primordinm of the scolex, with
faint indication of the suckers, (5) When the parasite is 59 days old the suckers
may be seen with the naked eye; calcareons corpuscles are also present. (6) The"
lumen of the suckers is visible in parasites 73 days old.
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man. The hydatid eyst is alzo digested, the head and neck alone
remaining uninjured. The scolex then passes from the stomach into
the small intestine, fastens itself to the wall by means of its suckers, and
gives rise to segments by transverse division (strobilization) directly
back of the head and neck. New segments are formed between the
head and the old segments, so that the last segment is always the oldest
and the segment nearest the head always the yonngest. Segments are
" formed so rapidly that the worm is full grown at the end of about three
months. Perroncito estimates that about 13 to 14 new segments are
formed each day, which results in an average inerease in the
length of the worm at the rate of about 3 em. per day for
the first month and 14 em, per day for the second month.
Genital organs, both male and female, are developed in every
segment, em bryos are produced, and the life eycle is
completed to the’ point from which we started out.

BEEF MEASLES.

The disease in
cattle in the skel

eattle.—Cysticercus bovis has been found in
etal musceles, in the heart, the adipose tissue
around the kidneys, the subperitoneal con-
nective tissue, the lymphatic glands, and
between the convolutions of the brain;
cases are also reported of its presence in
the lungs and liver. \

In sowme infections of cattle which have
been made no symptoms
of disease were noticed,
but in others quite severe

_ symptoms have been ob-

< served. About fifteen to
twenty days after infec-
tion the animals became

Fre. T1.—Segmeénts from warious strobilas of Beef-messle fﬂ\rﬂriﬁhl the sickness in-
Tapeworm { Faemie saginata) showing forms of proglottids -
which are occasionally found: o, elongated sesmenta: b, creasing to the tWEl'It‘j"—

hl-‘ldl"lll‘.l{" REEmenis; E.IBLTH!!'”“II of B.I‘.-ruhiln inwhich the seg- fifth to sixtieth das’, the

e ot et e Baaan o " (14 patients becoming ema-

ciated. Several cases

proved fatal, while others recovered and were apparently none the
worse for the experiment.

These symptoms have been noticed only in cattle which have been
experimented upon and which have received enormous infections, and
it is very generally supposed that an ordinary infeetion will have little
or no effect upon the animals; we can, however, easily imagine that
such an infection as Fleming describes, where he found 300 cysticerci
in one pound of muscle, will injure the host. When the heart is

“heavily infected its action must be seriously impeded. As an example




76 INSPECTION OF MEATS FOR ANIMAL PARASITES.

of an extreme case we may take the following deseription of symptoms
and post-mortem examination, taken from Ziirn (1882, p. 187):

Symptoms,—Four days after feeding segments of T. saginaia to a healthy three-
monthe-old ealf, the patient showed a higher temperature (the normal temperature
wasd.2 C.) Theecalf ate but little on that day, showed an accelerated pulse, swollen
belly, staring coat, and npon pressure on the sides showed signs of pain. The next
day the animal was more lively, ate a little, and for nine days later did not show
any special symptoms except pain on pressure of the abdominal walls, and a slight
fever. Nine days after the infection the temperature was 40.7 C., pulse 86, respira-
tion 22; the calf laid down most of the time, lost its appetite alinost entirely, and
groanci considerably. When driven it showed a stiff gait and evident pain in the
gide, The fever increased gradually and with it the feebleness and low spirited-
ness of the calf,
which now retained
a recumbent posi-
tion most of the
time, being scarcely
able torise withont
aid, and eating only
mash with ground
corn, Diarrhea

commenaeed, the

Db temperature fell

gradually, and on

- nqnz‘}, the twenty -third
SRR ;:ﬂ::' day the animal
oo 56,8 = S ooe oS died. The temper-
¥ o0 Le I ature had fallen to

u?:,:;n 38.2C. Duringthe

o 005 2oglll last few days the

; t oL calf was unable to
i = . i R - ' rise; in faet, it

counld searcely raise

Fio. 72.—Sexually mature segment of Beefmoasle Tapeworm (Trenia sagin: 118 Lead to liek the
ala): ep, cirrns pouch, with cirrus; de, dorsal eanal; gp, genital pore;  mash placed before
n, lateral longitudinal nerves; ou, ovary; &g, shell gland ; £, testicles; at, it. Pulse was re-
median nterine stem; @, vaging; ve, veniral canal, conpected by transverse - :
canal, fo; vd, vas deferens; g, vitellogene gland, enlarged (in part after dﬂu{::;:‘al;i n:ﬂll:;dt::;

Lenelkart).
heart beats were
very mueh slower, yet firm, and could be plainly felt. Several days before death the
breathing was labored and on the last day there was extreme dyspnoea, * = *

Post=morten,—Body eavities contained reddish serons exudate. Subdermal eon-
nective tissne was oedematons. Munscles were redder than usual, in some places
very dark red. In the heart muscles were innumerable (many thousand) round
tubercle-like bodies, 1.5 to 3 mm, long, 1.2 to 5 mm. wide, yellowish-white in color.
Young evsticerci lay embedded in these smeary chalky eysts. Some of these cysti-
ecerci were round, but the majority were bottle-shaped and econtained ronnd cells and
fat globules, and were inclosed by a membrane,

Tha bottle-shaped eysticerci measured 0,557 mm, long while their greatest diameter
was 0.326 mm. Cysts were also found in all the muscles, especially in the muscles
of mastication, dorsal muscles of the neck, ete., and finally, thongh not many, in
the diaphragm, and onter and inner diagonal abdominal museles.

Acute cestode tuberculosis is a name which is sometimes applied to
designate a heavy infection with eysticerei.
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Failing to diagnose the presence of the parasites by symptoms
exhibited by the cattle, we have recourse to other methods which have
oceasionally proved of nse:

(1) By examining the under side of the tongue it is occasionally pos-
sible to find small lumps about the size of & pea or bean which can be
moved slightly with the fingers, and which in many cases represent
eysticerei. It is rare that this method leads to any practical results,
and no confidence should be placed in it.

(2) Several authors suggest eutting out a portion of muscle—one
of the neck muscles, for instance—and examining it for the cysts.
Although the diagnosis may sometimes be made by operating in this
manner, we can hardly see how it ean be of any practical value, since
no treatment, except good nourishment, which cattle should always
have, can at present be suggested for animals infested with these para-
sites, Moreover, extirpation of a munscle should be
practiced only by professionals, and a negative diag-
nosis in this case is of no value,

(3) The only positive diagnosis is post-mortem
examination, and this, for the comfort of man, as
will be shown, should be made on all slaughtered
cattle. An examination of the internal and external
muscles of the jaws, the tongue and neck, as well as
the heart and muscles seen from the body eavity,
will generally suffice to determmine whether the eysti-
cerci are present or not,

Treatment.—There is no medical treatment to be
suggested. Prevention, however, is extremely sim-
ple. We have seen (p.72)‘that cattle obtain the
eggs directly or indirectly from human excrements; Fio. 73.—Gravid sogment
hence persons who have this tapeworm should not  °f Beelmeasle Tape.

. § - worm (Toenie gagin-
void their excrements in fields or barns where they  aia), showing lateral
can contaminate the fodder or water used for cattle,  branchesof the nterus,
If this plan is followed, not only will the spread of Lt Sl
the parasite among cattle be prevented, but also the spread of this
species of tapeworm among man, sinee the latter, as has already been
stated, becomes infected by eating meat containing the larval stage. It
lies entirely within the power of the inhabitants in stock-raising districts
to prevent the infection of their eattle with this parasite,

ABATTOIR INSPECTION.!

As beef measles, when swallowed by man, gives rise to an adalt
tapeworm, the question of using meat infested with this parasite and

!Bince this report was sent to press we have received a very extensive article upon
abattoir inspection for beef measles, written by Rasmussen (1897), of Kopenhagen,
Persons who wish to inform themselves npon this subjeet more in detail are referred
to the articles by Rasmussen (1897) and Friis (1897).
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the question of abattoir inspection naturally arise. Althongh this spe-
cies of tapeworm does not confribute to the comfort of man, it can not
be looked upon as a dangerous parasite. It may bring about digestive
troubles, but will not per se result in the death of the patient; and
with proper treatment it can be gotten rid of, although sometimes
with difficulty. Nevertheless, its presence in man should, of course, be
prevented when possible, and this can be done by very simple means,
namely, (1) by an inspection of cattle at the slaughterhouses to deter-
mine the presence or absence of the larval stage, and (2) by submitting
infested meat to processes which kill the parasites.

(1) Position of the parasifes.—Inspectors should examine very thor-
oughly the muscles of all cattle slanghtered, especially the inner and
outer muscles of mastication and the heart; cuts should be made into
the muscles of the jaws parallel to the bones.

The following table, taken from Ostertag, giving the result of the
meat inspection in Berlin for 1889-90, is exceedingly instructive, as it
shows the general distribution of the parasites in the varions muscles:

Cases,
(1) In musecles of the jaws.. e b e e e
(2) In muscles of the _]nwnamim thﬂ hﬁﬂl‘t A S e e
(3) In muoscles of the jaws and in the mngue peT g R S R
{4} In muscles of the .]n.wannﬁlnthauﬁck“..“u,...._‘_L_. e S e e |
(5) In muscles of the neck. . : 1
(6) In museles of the neek anﬂ mthﬂ tunguﬁ mo e et b g L |
(7) In musclea of the BODEHE. . .. - ho-rmnimami st ofessoninininiiniseiaamersss 2
{8) In mnscles of the tongue and heart.. e e e e
(9} In muscles of the tongne and muscles uf hrn:mt S Ay e L |
(10) General infection. . e e i i e et et ) et LTS, ERR RN

Thus it is seen that in these examinations the muscles of the jaws
were infested 360 times, while the other organs were infested but 55
times (in this computation the 22 cases of general infection are omitted);
in other words, in about seven-eighths of all cases found parasites
were present in the museles of the jaws. Occasionally, in very heavy
infections, the parasites oceur also in the lymphatie glands, the lungs,
the liver, the brain, ete.

The recognition of the fully developed bladder worms is an easy mat-
ter for anyone who understands the structure of the parasite; although
their detection in superficial layers is rendered somewhat difficult in
case the surface of the meat becomes dried. In ease of doubt the sus-
pected eysticercus may be placed between two fingers and a gradual
pressure exerted upon the eyst. This will canse the protrusion of the
head, upon which the four snckers can be easily distingunished. A sim-
ple microscopie preparation of the parasite, made by pressing it between
two pieces of glass, will reveal the presence of the caleareous corpus-
¢les of the parenchyma.

Differential diagnosis.—The only parasites in cattle which would be
likely to be mistaken for beef measles are Cysticercus tenuicollis (see
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p. 96) and Echinococcus polymorphus. The absence of hooks, however,
immediately distinguishes the Beef-measle Bladder Worm ( Cysticercus
bovis) from C. fenuicollis, which oceurs in the serous membranes, ete.,
but not in the museles. Young stages of the echinococcus hydatid,
which are occasionally found in the muscles, differ from the Beef-measle
Bladder Worm in several characters, which render a differential diag-
nosis comparatively easy, as seen from the following table:

1
Oyelicercus bovis, { Eckinococeus, p. 113,

—_— = e e ———

Ome unarmed head presont. . Head abaentor numerons armed heads present in brood capsales (p. 116).
Cotioke thin....ccvaceicnnnas Cuticle thick and laminated (p. 116).
Form oval........vveeeveee.. Form round.

S ———— S i —— — .

A positive diagnosis of the younger stages of €. bovis (i. e., before the
head has developed), or of degenerated specimens, is sometimes more
difficult; the younger stages and the totally degenerated specimens
will not develop further if eaten; the specimens which are only partially
degenerated may, however, still retain enongh vitality to develop into
adunlt tapeworms. The oval or pyriform body gives a probable diag-
nosis for the younger stages, while the presence of caleareous corpuscles
(seen only with the mieroscope) furnishes a method of diagnosis for the
degenerated forms. Even in completely degenerated eysts the calea-
reous bodies may be discovered; these should, however, not be mistaken
for fat globnles which are more strongly refractive, possess a broader
and darker edge, and do not change on addition of acetic acid. It is
more difficult to distingnish the caleareons corpuscles from certain crys-
tals of calecinm carbonate; the latter lie in elumps and overlap each other,
and upon being treated with mineral acids (as weak hydrochlorie acid)
completely disappear, while when the calcareous corpuscles are treated
with acids their organic base retains the original form. '

Rissling gives the following method for determining the presence of eysticarei in
chopped meat and sansage, but its application does not seem very practieable, for
this country at least. It appears to us much better to inspect meat for measles before
it is cut up.

Prepare 1 to 4 liters of a solution of caustic soda or caustic potash having a specitic
gravity of 1.15; place this, together with the teased or chopped meat, in a funnel-
shaped dish, stir well and allow to stand. The worms will then sink to the bottom
while the rest of the material will float.

Schmidt-Miilheim’s method consists in artificially digesting the meat at 40° C.
After several hours the bladder portion of the cysticerci will be more or less destroyed.
but the heads will not be affected ; they sink to the bottom of the vessel amd may be
recognized as small white bodies. In armed cysticerci (C. cellulosae, p. 89, ete.) the
hooks will be found.
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Frequency of Cysticercus bovis in eattle.—No exact statistics have been
published for this country. The proportions of infected cattle slangh-
tered in Prussia for 1892 were as follows:

—_

; | Tro | } SEEA : ;

Regiernngabezirk. i Hﬂl‘:{"" | Regiernngabezirk. P:?ﬁr

Stralsund.. - i e = = ] [ 0T | TR b PR TRe PP [ | [ 1
H;)p&lll. ................................ 1:220 _]‘?ro‘n]}hnrg ..............................

Annovar. . | B IITL s m vm i i R R
h::::;nrg _--_-}:E . %;H;Jﬁg .............................. 1:2, 500
:E;&r#n st LE610 Stét.tin..::-.::.:-.;::::'.:.'.'::...':::......:::: B

i GHTE er o ot et o . e el ]
Frankfurt .. wamaamseis e sannnsinanss |} LTI | I-'Eum_znharg ........................... 18, 659
Murnvhnrg ............................. R s i e B o s ol 21 1 : 30, (00
%ﬂhll:lqﬁl:‘ .............................. Tol:916 ‘I]&llgﬂil?ﬂ P e e e R L T

o sl e S e e R oy L R i @n e e e e et ST 182
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The average proportion for the first 20 Regierungsbezirke mentioned
was 1:1,631, These statistics appear rather low when we notice the
following figures for the Berlin abattoir:

Year. slanzh- & rtion.
| ““15 | infected. | TOPY

186386 . ........- el e T T b e - E s
T e A e e e e e L e sl 141, B14 113 | 1:1. 255
R o e e e e i e e 154, 218 3 | 1:386 -
e e b e e e e e e 124, 583 963 | 1:474
g [ ) B R R R R L T B S e R B | e e 136, 368 25 | 1:541
o e e R R e s N s T I L 142, B74 214 1:672

This apparent inerease in proportion from 1:1,255 in 1388-89 to
1:672 in 1892-93 is due to the more thorough inspection following
Hertwig’s discovery of the seats of predilection of the parasite, rather
than an actnal increase in the number of animals infected.

Influence of age and sex of the host.—According to certain European
statistics about 50 per cent of the cases of infection are found in ani-
mals 2 years old; about 20 per cent of the cases in animals 3 years old,
and about 4.5 per cent in animals of 1,4, 5, 6, 7, and 8 years old, respec-
tively. Beef measles are also said to be more eommon in male animals
than in female animals.

Influence of season,—According to Rasmussen, bladder worms are
more common in late summer and early fall than at other times of the
year. From statistics he gives for Copenhagen it appears that for the
years 1890-96, the total number of cases found and their proportion to
the entire number of animals slanghtered were as tollows:

AMonihs. Cases. | Por cent. AMonths, | Coges. iF-ari:-aut.

FRDORTY «weisrsinnmnnnssiasssmne 0 o | B L ) e SRS s 13 0.10
0T T Ty, P e R a8 BN ATERAE . cneiscansinmparnns 52 .31
.‘dnmh 4 . 20 $ept-emh$r__..__...m_.._“ 69 .33
o | B B R i S 20 A0 N Debobier i e s b e &1 .35
n_},..,,_.._.“.........,..., 24 12 [l Movember. o comii s s 54 3
o 11T 17 SR R ey 13 00l Docomber...oocne e 38 .18

i
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Disposition of measly beef.—Measly beef should be condemned to the
tank as unfit for food when the infection is general, or when the inva
sion by the parasites has caused a watery and * flabby” condition of
the meat. Lncase of light infection the meat can be used for food after
the eysticerci have been rendered harmless, but even in these cases
it is well to eut away the most heavily infested portions. Cases of
so-called “single infection” should be treated the same as cases of
light infection, for although it may unguestionably happen that an
animal is infected with buat one bladder worm, still the finding of only
one parasite is no proof that other parasites are not present; further-
more, in a number of eases of alleged *single infection,” later and
more thorough examination has revealed further worms.

In ease of infection with only very young parasites, in which the
suckers are not fully developed, the meat may safely be passed and
allowed to go on the market without restriction.

In case of infection with fully developed live bladder worms, the
meat should be subjected to some safeguarding method before being
placed on the block, or it should be
sold under declaration of its exact
character.

Opinion differs as to the method
which should be followed in case of
infection with degenerated bladder
worms. 1t is maintained by some
that this meat should be allowed on
the market without restrictions. ric. 74.—Rgg of Bestmeasle Tapeworm (Tuenia
The finding of degenerated cysts, gﬂ::‘:::l T:::l:.ihnﬁ kesigah::l {embryophore),
or hlﬂ.-'l,ldﬁ]"ﬂl huwever’ iE no Prﬂﬂf au]nrgﬂdlfg I:AﬂerLauck#::ITI rw{mphum]l
that all the parasites are dead, for
not only are cases more or less frequently found in which both live and
degenerated bladders are present, but even if the eyst, or bladder, is
degenerated the head may, in some cases, still retain its vitality. Itis
accordingly safer to treat carcasses with degenerated cysts in the same
manner as carcasses with live cysts; and should any exception to this
be made, sueh exception should be limited to cases in which the
degenerated parasites are found in the muscles of the jaws,

The eysticerci may be killed by cooking, by salting or corning, or by
colid storage.

Cooking.—This is the surest method of killing the parasites, but it is
open to the serious practical objection that, according to estimates,
conking in a steam sterilizing apparatus results in a shrinkage of from
34 to 50 per cent, and this heavy loss will nndoubtedly be a drawback
to its general nse.

Perroncito found that below 30° C. the movements of the worms are
very slight, or practically ml; from 36° to 38° C. the movements are
livelier; at higher temperature they diminish, ceasing at 44° C.; they

5257—No. 19—6
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“die sometimes at 44° C., now and then at 45° C,, and always at 46° C.”
He “therefore concluded that they could in no case survive 47° (,
and 43° O, [=116.6° to 118.4° F.] when they are maintained at this
temperature for at least five minutes, Lewis found a somewhat higher
temperature necessary in order to kill the worms. He states—

(1) That exposure to a temperature of 120° F. for five minntes will not destroy life
in eysticerei, but they may continue to manifest indications of life for at least two
or three days after such exposure; (2) that exposure to a temperature of 125° F. for
five minutes does not kill them, but (3) after heing subjected to a temperature of
1307 F. for five minutes they may be considered to have perished. After exposure
to this and higher temperatures, in no instance have I been able to satisfy myself
that the slightest movementa fook place in their substance when examined even
under a high power. At least, it may be confidently asserted that after exposure
for five minutes to a temperature of 135° to 140° F. life in these parnsites may be
coneilerad extinet,

Pillizzari found that cysticerci died at a temperature of 60° C,
(=140° F.), while according to Hertwig 52° C. (=125.6° F.) reduces
the bladder worm to a smeary, soft condition, so that it can be easily
flattened out between two pieces of glass. It is important to recall,
however, that in cooking large pieces of meat the temperature of the
inner portion does not rise as rapidly as that of the outer portion As
an index-to the duration of eooking required in order to guaranty that
all the bladder worms are killed, Ostertag gives the rule of two hours’
cooking for pieces of varying length, but not over 12 em, (—6 inches)
thick. Probably the best criterion in forming a judgment is the color
of the meat; G0° to 702 C. (—=140° to 158° F.) eauses a reduction of the
haemoglobin, and this results in giving a gray color to beef and a white
color to pork; when slices of cooked beef (or pork) assnme this gray
(or white) color, it ean safely be assnmmed that all the eysticerei have
been killed.

In 1894 and 1895 Berlin, Prussia, cooked 342 insured beef measly
garcasses, representing insurance policies to the value of 57,223.30
marks (about #13,619.15). During the same period there were con-
demmned 221 uninsured beef-measly carcasses, valued, on the same
basis, at 36,977.60 marks (abont %8,800.67). The raw beef was sold to
the parties having the cooking in charge at 20 pfennige (about 5 cents)
per pound, and after heing cooked was sold to the public at 30 to 35
pfennige (about 74 to 33 cents) per pound. Cooked measly pork was
sold at 40 pfennige (about 10 cents) per pound.

Salting.—Salt solution kills the bladder worms in twenty-four hours,
the parasites becoming shriveled. Here, again, 1t must be remem-
bered that it takes some time for the salt to reach the deeper layers.

It is probable that this method will to some extent supersede the
cooking, since the shrinkage by salting is estimated at only 6.6 per
cent. Two carcasses of 500 pounds each, treated at Kiel by different
methods, form an excellent comparison. The cooked carcass gave 300
pounds of beef which sold at 30 pfennige (abont 74 cents per pound; in
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all, 90 marks (about #21,42); the salted carcass gave 460 pounds of beef
which sold at 40 pfennige (about 10 cents) per pound; in all, 184 marks
(about #43.79).

In Saxony measly beef has sold as high as 1 mark (about 24 cents)
per pound, while in some parts of Germany it has been sold from 24 to
10 cents per pound. In a few instances the prejudice against this meat
was g0 great that it could not be sold at all. In general, however, the
salted measly beef is easier to dispose of than the cooked measly beef.

Ostertag gives as rule for salting the following: Cuf the meat info
strips of any given length, but not over 6 em. (3 inches) in thickness,
and place for two weeks in a brine composed of 1,000 parts of water,
250 parts of salt, 20 parts of sugar, and 24 parts of saltpeter. Asa
praetical test to determine whether the salting is thorough, and the
parasites are dead. he suggests the use of a 1 per cent solution of
nitrate of silver. If applied to the surface of lightly enred meat this
solution will produce no change in the appearance; if the meat is fully
cured, a momentary milky opacity will result, owing to the formation
of chlorvide of silver, To use the test, wash the meat thoroughly in
water, then wipe it with a cloth, and make a quick ineision throngh the
middle of the piece to be tested; apply a few drops of the nitrate of
silver to the cut surface.

Cold storage.—~Perroncito maintains that Cysticercus bovis dies four-
teen days after its host has been slanghtered. More recent investiga-
tions by Ostertag, Zschokke, Glage, and others have shown that two
weeks form too short a limit, but that none of the worms can survive
three weeks; beef-measly meat which has been in cold storage for
three weels may therefore be looked npon as harmless,

In view of these recent investigations, 1 can see no reason why light
cases of beef measles (but not pork measles, see p. 94), which have
remained three weeks in cold storage, should not be passed as first-class
meat and allowed on the open market without further restrictions.
During certain seasons of the year, however, there is a practical objec-
tion to this method of safegnarding which has been thus far overlooked
(except by IFriis). Experience has shown that meat which has been in
cold storage for this length of time during summer will spoil much more
rapidly when taken out of the cooler than meat which has been placed
in the ice box only long enough to cool and *firm.”

THE ADULT TAPEWORM IN MAN AND METHODS OF PREVENTING THE
INFECTION OF CATTLE,

Taenia saginata, or the large Unarmed Tapeworm, is the most com-
mon of the ten species of tapeworms found in the intestine of man.
A form with which it has frequently been confounded is a tapeworm
(1. solium) of about half the size (2 to 3.5 m.), acquired by eating pork
infected with larvae (Cysticercus cellulosae), which ave very similar to
those found in the cattle, but are somewhat larger and possess a double
crown of hooks on the head.
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The Unarmed Tapeworm of man is almest cosmopolitan, and is especially common
in Africa and Asia. Many of the published statistics of the relative frequency of
T. saginata and T. solium arve, however, to be taken with reserve. In some countries
the Beef-measle Tapeworm is said 1o be increasing and the Pork-measle worm to be
decreasing in frequency; but in some cases these statements are nnguestionably
baged upon misdeterminations. Physicians too frequently make their determinations
upon the external form of the segments—a method which can not be relied npon, even
when such detemination is made by a specialist. In America, for instance, it is fire-
quently stated that T, solivm is more common than T. saginaia, but this view has been
shown to be erroneous (Stiles, 1865, p. 281). Aecording to the official medical sta-
tistics of the late civil war, 566 cases of tapeworms were noticed in 5,548,854 patients
from July 1, 1862, to June 30, 1866, or 1: 9,803, but no indication as to the species found
is given. Insome countries statistics seem to show that tapeworm disease has been
on the inerense. Thus Bérenger-Férand (1892) records the following statistics for the
maritime hospitals of Franece:

| | (Cnaes per
Year. | Cases. | Patients. l,oﬂ-lf

patients.

|
12 1 e R P S e e e e e LIt il P | ﬁ:l 130, 627 .20
oty e e AR LB e S e R R e S I T ] e | a5 152, 822 0. 62
B Tl i i m s s s o v i e o e R i m K | 422 | 137, 961 &, 06
187080 . ik PR R P T S 1, 108 130, 893 B.45
1BR]1-85 . . S LR i | 1, 565 155, G456 10, (15
B e e e e e e i e e 2,253 152, 352 14. B0

Bérenger-Férand looks upon 1860 as the date of introduetion of T. saginaia into
France, but Blanchard has shown that this is not the case, althongh he admits that
it has increased in frequency from year to year

Krabbe has published the following valuable statistics regarding tapeworms of
man in Denmark : .

Year. T, saginata. 1 T. golinm, D‘m Bﬂ"}“"“ﬂh‘
L T H ! P et g Lol e e e, e Dt B U a7 53 1 o
B e e e e e 67 19 4 11
R e e e A e 87 5 4 5
B T o i o e i e e B L 30

It seems quite well established that there has been an increase in the frequency of
T. saginata in man in some districts, but since Hertwig's important observation
in 1889-90 regarding the seats of predilection of the larval stage the destroction of
80 many more larvae must necessarily have resulted in decreasing the frequency of
this species in man. There can be no question that since the trichina scare in 1360
and the following years, which led to an inspection of pork in some countries,
and to greater care in cooking it in others, T. solinm has decreased in frequency.

The following key will aid in the determination of the tapeworms of
man:
Key To TRE ADULT TAPEWoRMsS oF Maw,

[For forms recorded in 1lns conntry follow Roman type.]

(1) Head with two elongate grooves or slit-like suckers; rostellum absent; uterus
with special pore; genital pores generally dorsal or ventral.

Bothriocephalidae, 2.

Head with four enp-shaped suckers; rostellum present but not always evident;

uterus without special pore; genital pores generally marginal... Taeniidae, 4.
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BOTHRIOCEFHALIDAE (Subfamily Boethriccephalinae),

(2) Boidy with external segmentation; head with two elongate or groove-like suckers:
Genital organs single in each segment; cirrns, vulva, and uterus open ventro-
IR L i s i i e e i i e e o i T OGP O0Ep Ml e, 8.
Genital organs double in each segment ; cirrus, valva, and wierus open venirally ; worin
very large, attaing about 10 melers in length by 2 em. in breadih ; life history
inknown., Found in Japam.. . .. .ccccuciceasianasanncnsnnsas Hrabbea grandis,

BOTHRIOCEPHALUS,

(3) Very large, attains 10 meters or more in length, reddish gray in eolor; very rare
in this country ; obtained from eating fish : Common pike ( Lucius lucius), ling
{Lota lofa), perch ( Perca fluviatilis); several members of the salmon family
(Salme wmbla, & trutia, S. lacusiris, Thymallua vulgaris, Coregonus lavaretus,

C. albula, Onchorrhynchus Perryi, and perhaps Salne salar) ... ...... B, latus.
{B. latus includes B. cristatus Davaine, I874.)
Length a little less than four feet; found in Greenland................ B, cordatus,
{4 larval Bothriocephalus (B Mansoni) is found in subperitoneal connective tissue of
. )
TAKNIIDAE.

(4) Egg with thin outer shell and thick brown inner shell (embryophore); uterus
median and lopgitudinal with lateral branches; head generally armed ; larval
stage a Cysticercus, Coenurns or an Echinococens generally in herbivora;
adults in carnivorous or omnivorous animals. ... ............... Taeniinage, 5.

Egg with thin transparent shells, and frequently in egg capsules; in some cases
scattered through the segment; head nearly always armed with hooklets on
rostellnm; larval stage a cysticercoid; adults in birds and mammals.

Dipylidiinae, 7.

TAENIINAE.

(5) Head with areded romdellom. .. ... concciiommcnronrmuniss o ce aumnassnsn nasemns 6.
Head umarmed, rostellum absent; strobila attains 3 to 10 meters in length;
ovary of pore side nndivided; nterns with 17 to 30 branches on each side; the

most common tapeworm of man in this country; larva in cattle.
Taenia saginata, p. 71.
{6) Rostellom with two rows of hooks, 24 to 32 in number; strobila attains 4 to 5.
meters in length; ovary of pore side divided; nterus with 7 to 12 branches

each side; comparatively rare in this country; larva in swine.
_ T. solium, p. 89,
Rostellum (1) !; strobila attains 5 meters in length; terminal proglottids 27 to
36 mm. long by 3.5 to b mm, Wide .ococ-eiiiiiiiiiiiieraiiaa i T. confusa.

{The larval stages of T solium and T. echinococcus are also found in man.)

— e —

!Ward describes the rostellum as having 6 or 7 rows of very small hooka.
Through the kindness of Professor Ward, I have recently examined the head and a
number of segments of the original material. This examination leads me to look
upon the head as a head of Dipylidium caninuwm, which has accidentally been placed
in the wrong bottle, a possibility which had also oceurred to Ward. Regarding the
remarkable segments, | do not wish to commit myself until I have opportunity to
study a complete specimen,
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DIPYLIDIINAT.

L T 1 e s i b
Suckers armed (the aﬂr.luﬁ af the uuung Bpecimens 1||II wundonbiedly be found to be
armed, allhough the specimens thus far found in man were wnarned, the hooks prob- i
ably having fallen), the hooks being arranged in civeular vows on border; lhooks on
rostellum resemble a hammer in form, about 90 in number awd avranged iv a double
row, or rostellum rudimentary and wnarmed; sirobila 25 to 50 em. long. Fery
rare; not yel recorded for America. Larca probably in some inverfebrate. 1
Davainea madagascariensis, |
(8) Genital pores double; two snbmedian ovaries in each segment; several rows of |
hooks on rostellom; strobila attiains 15 to 35 cm. in length; gravid segments i
elliptical. Adults found in dogs and eats; rare in man, Larva found in lice
and fleas of dogs ( Trichodectes canis and Puler servaticeps). . Dipylidinm caninwm, .

Genital pores single and nnilateral (on left of segment); rostellom with 24 to 30
hooks, the dorsal root longer than prong or ventral root; three testicles nor-
mally present in cach segment; eggs with three envelopes.... Hymenolepis, 9. 1

(9) Hooks (24 to 28 in pumber, 15 x long) present on rostellum; body 10 to 15 mm.
long; not uneommon in Italy ; found also in other parts of Europe. Found in
rodents [rats, efe.), as well as man; larva develops in the villi of the intes-
I Lk i B i o s s e B e L TN

(Inclading Taenia nana. )

Rostellnum rudimentary and unarmed; 20 to 40 cm. or more long; adult generally
parasitic in rodents (rata); larval stage develops in certain insects [ dsopie
Sarinalis, Awizolabis aunelipes, Akjs spinosa, Scanrus striatus). .. .. H. diminuia,

(Including Taenia Aavopunclata.)

If a person is known to have a tapeworm, it is of great importance.
both from an economic (agricultural) and a hygienic standpoint, to
know whether one of these two tapeworms ( 7. saginata, the Beef - measle
Tapeworm, and T. solium, the Pork-measle Tapeworm) is present, and
if so, which one. This can be determined in several ways:

(1) Since the Pork-measle Tapeworm comes from pork, it will not be
found in pérsons who abstain from eating that meat, as is usnally the
case among Hebrews. So that if one of these two parasites were found
in such persons it could be only the Unarmed Tapeworm.

(2) On the other hand, those who eat pork but no beef would not be
infested with the Unarmed Tapeworm, but we would expect to find in
them the Pork-measle (armed) Tapeworm.

These two modes of diagnosis do not hold in all eases, for, as already
stated, man is subject to ten different species of tapeworms, Most of
the remaining eight species are, however, so totally different from the
two under consideration that a positive diagnosis can be made by com-
paring the worms with figs. 73 and 81, and with the key given above.

(#) When segments of the parasite break off and wander out of their
own accord or with stools of the person affected, it should be noticed
whether several segments are joined together or whether every portion
consists of a single segment. In the former case, the parasite is gen-
erally the armed parasite, in the latter case generally the unarmed
parasite.

(44 Take a segment of the parasite found in the stool or bed, press
it between two pieces of glass and hold it up to the light. Comparing
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it with figs, 73 and 81, notice whether the uterus has 17 to 30 branches
on each side of the main trunk (Unarmed Tapeworm) or from 7 to 10
branches each side (Armed Tapeworm).

(3) In case the head is found, notice whether hooks are absent
{unarmed) or whether two rows of hooks are present (armed).

The necessity of knowing which parasite is present is, first, that the
Armed Tapeworm injures man, not only because it inhabits his intes.
tine, but also becanse the larval stage may develop in the muscles, eye.
and other portions of the body, and a man who has the Armed Tapeworm
stands in constant danger of infecting himself with these larvae. The
Unarmed Tapeworm, on the other hand, develops only in the intestine,
its larval form being unable to develop in man.

In the second place, it is important to know which tapeworm is pres-
ent in a person, especially in a farm hand, for if he has the unarmed
form there is constant danger of his infecting the eattle by passing his
excrements in fields where cattle feed; if he carries the Armed Tape-
worm he will infect the hogs, should he void his exerements in a place
to which swine have access.

Symptoms.—The symptoms exhibited by a patient troubled with tape-
worms are both general and local: Itching at the extremities of the
intestinal eanal, and varvious dyspeptic symptoms; uncomfortable sen-
gations in the abdomen,' nneasiness, fullness or emptiness, sensation of
movement attributed to the movements of the parasite, colicky pains;
disovdered appetite, at times deficient, at other times eraving; paleness
and d.scoloration around the eyes; fetid breath; sometimes emaciation;
dull headache; buzzing in the ears; twitching of the face; dizziness;
often the nncomfortable feelings in the intestine are inereased by fast-
ing and relieved after a hearty meal; fainting, chorea, epileptic fits,

Diagnosis.—A positive diagnosis ean be made by finding the segments
of tapeworms in the stools, bed, or clothes of the patient, or by a miero-
scopic examination of the faeces in search of eggs.

Treatment.—It iz always advisable to consult a physician in regard
to treatment, especially when the patient is much run down in health
or naturally delicate in constitution, since *in weak persons, such as
those having consumption, the treatment, if admissible at all, must
be conducted with the greatest care, lest the patient’s strength be
exhausted ” (Pepper). It is not always possible, however, for men on
the ranches to obtain the services of a physician, so the following hints
are given in regard to treatment and may be tollowed without danger
by a strong and healthy person of ordinary intelligence:

Before taking any of the medicines suggested below, it is necessary
to prepare for the treatment by removing all obstructions in the intes-
tine to the free exit of the parasite, This ean best be done by living

"The most constant symptom which I observed in an experimental infection of
myself with T, saginala was the sensation which one experiences in the rapid descent
of an elevator, This peculiar feeling frequently occurred, especially when walking

g
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for two or three days on a light diet of milk, eoffee, soup, and bread;
but vegetables should not be taken. On the evening before taking the
medicine it is also advisable to give the patient a thorough injection of
1 to 2 quarts of warm water, to which 1 to 2 tablespoonfuls of pure
glycerin may be added.

Early the next morning one of the following doses may be taken.:

(1) Take 1 to 2 ounces of oil of turpentine 4 1 ounce of eastor oil, mixed with the
whit: of an egg and some sugar. Take the whole dose at one time, and if a move-
ment of the bowels does not follow within two or three hours, take another dose of
eastor oil (1 ounce) {Leidy, 1885).

Objection bas been raised by some practitioners to the nse of oil of turpentine
on the ground that it causes an intense burning sensation in the intestine and pro-
duces headaches which may last several days.

(2) The most generally useful remedy is the oleo-resin of male fern,' which is in
reality an ethereal extract of the drug. A half drachm or drachm of the remedy is
given in the morning after two days’ restriction of diet, and in the evening a brisk
eathartic, auch as castor oil, shonld be adminiztered. Sometimes calomel i2 given in
combination with the oleo-resin, The patient should remain abed after the admin-
istration of the remedy, to aveid syncope and other effects of large doses of the drog
(Pepper, 1804). In overdose, this medicine is a distincet poison; six drachms have
cansed death.

(3) One or two ounces of pumpkin seeds ground and made into a paste with sugar.
Follow in an hour with a dose of castor oil. This is one of the best, cheapest, and
safest tapeworm remedies,

(4) Tanret's Pelletierine is very highly recommended but is rather expensive ($2.50
per dose) and often diffienlt to procure fresh in this country. In case this is taken
the instructions which emme with the bottle (one dose) must be strictly carried ont.

Many other remedies conld be suggested, but those given above are among the
most simple and will suffice for this report.

Whatever anthelmintic is nsed, the medicine should be procured as
fresh as possible. Many failures in treating for parasites are due to
the fact that the remedy used has lost its anthelmintic property.

When the parasite is being passed the patient shonld evacuate into
a vessel containing warm water, the object of this being to prevent the
worm from breaking or attempting to retain its hold in the intestine
in case it is still alive, as it will frequently do if it comes in contact
with any cold object. The patient should likewise avoid pulling the
worm while it is being expelled, for he is thus liable to break it.

When the movement is completed the stool should be examined thor-
oughly for the head, for if this has remained in the intestine it will
give rise to new segments again, and in about three or four months the
patient will discover that he is still infected. If the head is not found
upon examination of the stool, it is best not to repeat the treatment until
the segments have again appeared, for, as the head is quite small, it
may have escaped notice, although present in the stool, and in that case
the second treatment would be useless,

Prevention.—After what has been said, it is exceedingly easy to see

iMale fern and kamala capsules are put up ready for use. Directions come with
euch box.
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the measures which should be adopted to prevent this disease: (1) Per-
sons should not eat meat in which fresh eysticerci are present; (2) meat
in which ounly a few cysts have been found, but have been cut out,
should be thoroughly cooked or salted before eating, or, (3) such beef
should lie in cold storage for three weeks at least; '4) cattle and
hogs should not have access to human exerements, especially when it is
known that persons in the neighborhood have tapeworms; (3) persons
should not void their exerements on fields where live stock is feeding.

By following out these simple instructions it will not be a diflicult task
to totally eradicate the tapeworm disease eaused by T. saginate and T,
solium in man, and the corresponding disease of ‘ measles’ cansed by
the larvae of these worms in cattle and hogs., In faect, it has been
noticed in several parts of Europe, where meat is inspected, that certain
tapeworms are gradually becoming rarer, owing to the condemnation of
meat containing the cysts.

20. Pork Measles (Cysticercus cellulosac) of Man and Swine, and its adult stage,
The Armed, or Pork Measle, Tapeworm ( Taenia solivm) of Man,

[Figs. 76-83.]

Many authors state that the Pork-measle Tapeworm is the common
tapeworm of man for the United States, but a careful study of the sub-
ject has shown this view to be erroneous.

Lanrva (Cysticercus cellulosae).

For anatomical characters, compare figs. 75 and 76 with key, p. 21.

SYNONYMY.— Finna Werner, 1786 ; Taenia hydatigera Fischer, 1788 ; T, cellulosae Gme-
lin, 1790; T. finna Gmelin, 1790; Fesicaria hygroma humana Schrank, (-?-); V. jinna
auilla Schrank, (-7-); F. lobata suilla Fabricins, (-1-); Hydaiis finna {Werner) Blu-
menbach, (--); H. humana Blomenbach, (-2-); Taenia muscularis Jordens, 1802; T.
hydatigena anomale Steinbuoch, (1802); Cysticercus finna (Gmelin) Zeder, 1803; C.
cellulosae (Gmelin) Eudolphi, 1808; C. finnus (Gmelin) Laennee, 1812; €. solivm Koe-
berlé, 18681 ; €. suis Cobbold, 1869 ; Neotaenia Bodero, (1886); . cellulosus of several
authors; ““ Cysticerkus” cellulosae of Scehneidemiih], 1806,

AxoMmaLiEs.—The names proposed by varions authors for these supposed distinet
species found in man, espeecially in the eranial cavity, are more or less descriptive.
Hydalis piriformis Fischer, 1789 (=Taenia pyriformis (Fischer) Trentler, 1793==Cyaticer-
cus pyriformis (Treutler) Zeder, 1803 = C. Fischerianus Laennee, 1812); Taenia
albopuneiata Treutler, 1792 (= C. albopunctatus (Treutler) Zader, 1208 = T, albo-
punctata hominis Treutler” of Cobbold, 1864); Cysticercus dicystus Laennec, 1812; .
amul.fmﬂ'.iaa Weinland, 1858; C. turbinatus Koeberlé, 1861; C. melanocephalus Koeberlé,
1B61; C. racemosus Heller, 1875 (=C. bothryoides Heller, 1875 [nec Reinitz, 1885]
= C. multilvcularis Kiichenmeister, (-?-); Trachelocampylus Davaine, 1280 (for Trach-
Elocampules Fredanlt, 1847).

Hosrs.—Man, swine, wild boar, and other animals. (See pp. 137-143.)

Apvrr (Taenia solinm Linmaens, 1758),
For anatomical characters, compare figs. 77-81 with key, p. 84.

ByNoNYMY.—Taenia solium Linnaeus, 1758 (after elimination of T. saginata and
T. marginata); T. cucurbitina Pallas, 1766 (= T solium Linnaeus, renamed); T.cucur-
bitina Art [=var.] pellucida Goeze, 1T82; T. cucwrbitina, plana, pellucida Goeze,

e e———
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1782; T. solitaria Leske, (1785), pro parte; Halysis solivm (Linnaeus) Zeder, 1803;
Taenia huwmana armate Rudolphi, 1210, pro parte (= Brera's, 1802, Tenia armata
wmana); T solinm Linnaens of Kiichenmeister, 1352; T. hamaoloenlate Kiichenmeister,
1855 (possibly carlier); T. turbinate Koeberlé, 1861; T ( Cysiotaenia) solinn of Lenck-
art, 1863; T. tenelle Cobbold, 1874 [nec Pallas, 1781]; (Y T
solium var. minor Guzzardi Asmendo, 1876; T. officinalis Bos,
1RO,

Axomaries.—( ?) ¢ Taenia vulgaris” Werner, 1782 [nec Lin-
naeus, 1758 — T. dentata Batsch, 1786; (?) I fenestrata Chiaje,
183382 T ( Cysticercus) acanthoivias of Lenckart, 18635 (?) 1. fen-
estrate Colin, 1885; T.solinm fencstraia Colin, 1876; (§) T.
Susa, T. continuwa, T.solivm fusa sen continwa Colin, 1876;
(1) T. sealariforme Notta, 1885 (= 7. fenestrata Colin, re-
named ) = T solinm scalariforne Notta, [885, :

PRE-LINNAEAN NAME.—( ! ) Taenia degener Bpigelins, 1618,

BisriograrPny.—For bibliography, see Huober, 1802, For
technical discussion, see Leuckart (1880, pp. 617-T13}; R.
Blanchard (1886, pp. 382-418).

HosT.—Man. It is an error for the Minnesota State board

anid the North Carolina Station to record it in dogs. Fi. 75.—A picce of pork
heavily infeated with

Life history.—The life cycle of the Pork Bladder  pork measles (Oysticer.

Worm is exactly the same as that ::‘:uﬁ:':::: natural

of the Beef Bladder Worm (see

p. 72), except that the hog is the intermediate host.
The following observations regarding the larval

parasite at different ages have been made by various

authors:

Nine days after infection.—An oval vesicle 33 p¢ long by 24 u
broad; connective tissue cyst absent. (Mosler.)

Tiwenty days after infection.—Parasite consista of a delicate,
transparent bladder worm abont as large as the head of a pin.
The anlage (primordinm) of the hiead isrepresented by a small,
indistinet point ; surrounding cyst absent. (Gerlach.)

Twenty-one days after infec-
tion.—Spherical, 0.8 mm. in
diameter; slightly attenuate
toward the point, showing
the anlage (primordinm) of
the head. (Leénckart.)

Thirty-twoe days after infec-
tion.—Ellipsoid, 1 mm. to G
mm. long by 0.7 mm. to 2.5
mm. broad. The largest
specimens show the excretory
aystem; the anlage (primor-
dium) of the head equnatorial;

il connective tissne cyvst very
Fi6. 76— An isolated Pork-measle Bladder Worm (Cysticerens  thin.
cellulosae), with extended head, greatly enlarged (original). Forty days after infoction.—
Surrounding eyst still very
delicate; about as large ns o mostard seed, or somewhat larger; head very evident,
snckers and hooks visible, bt not complete,  (Gerlach.)

Sixty days after infection,—Size of a pea or slightly larger. When freed from the
connective tissue, evst somewhat renal in form; head as a small, white kuob. but
without neck ; hooks and snckers fully developed.  (Gerlach.)
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One hundred and ten days after infection.—Neck developed; transverse lines slightly

vigible; head is invaginated in the
Wilndder. (Gerlach.)

The determination of the age
of the parasite is of importance
in case that there is a gnaran-
ty of freedom from infection.
According to Rasmussen the
periods of gwaranty are: In
Prussia, Bavaria, and Austria,
8 days; in certain other parts
of LEurope, 9, 15, and 21 days;
in Baden and Wiirtemburg, 23
days, and in Saxony, 30 days.

It is generally estimated that
three to four months are re-
quired for the parasite to com-
plete its development, but as
the hooks and suckers are
formed after two and a half
months it is not impossible
that a parasite ten to eleven
weeks old would develop into
the adult tapeworm if eaten
by man; although, according to
Gerlach, pork measles less than
two months old are not dan-
gerous, The longevity of the
bladder worm varies with eir-
cumstances, butthe factors here
concerned are not understood.
According to Railliet, cases
have been observed in man
where the bladder worm has
caused severe cerebral tronbles
for twelve to fifteen years,and it
has been observed in the eye for
twenty years. The worms may
undergo caleareons degenera.
tion very early, but as a rule
this does not take place until
the cyst is guite old.

The degeneration begins with
the capsule and ends with the
seolex, and, according to Morot,

L

may be divided into four E,t.ﬂ,.g‘ﬁﬂ: Fig, T7.—8everal portions of an adolt Pork.-measle Tape

as follows:

worm | Paenig solivm), natural size (origioal).

Firsi stage.— The capsule shows cheesy, opagque spots, but the fluid is clear, and

the seolex is intact.

— -
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Seeond stage.—Both the connective tissne capsule and the bladder eyst become
cheesy; hooks are present, but
the suckers more or less degen-
erated.

Third stage, —Hooks are pres-
ent, bnt not in definite order or
number,

Fourih stage.—No traces of the
hooks can be found in the para-
site, which is reduced to a cheesy
mass.

Ostertag states that degeneration
may take place before the hooks
have formed. Ostertag has also shown that the hooks become loose, upon expres-
sion of the scolex, only in dead bladder worms.

FiG. 78.—Large (a) and small (#) hooks of Pork-measls

Tapeworm {Taenie solium), <230, (After Lenckart,
1880, p. 661, fig. 208.)

PORK MEASLES,

The disease in hogs.—The symp-
toms in hogs are very indefinite,
but & diagnosis may sometimes be
made by examining the visible
mucous membranes of the mouth,
particularly under the tongue. See
also the same subject for cattle,
p. 1.

A heavy infection of measles is

FiG. 79.—Mature sexual sogments of Pork-measle

Tapeworm (Taenin solivm), showing the di-
vided ovary on the pore side: ep, cirrns pouch ;
gp, genital pore; n, nerve; ov, ovary; I, tesii-
clea; fe, transverse canal ; wf, nternsa; ¥, vagina;

more common in hogs than in cat-
tle—a fact easily understood when
we recall the feeding habits of the

ve, veniral canal; »d, vas deferens; vy, vitello-

two animals, the comparative size of

their bodies, and of their stomachs.

From 1884 to 1887, of 5,610 measly

hogs found at the Berlin (Prussia) abattoir, 2,167 were heavily in-

fested, 1,641 had medinum infections, and 1,802 were slightly infested,
Treatment.—See page T7.

gene gland. %10, (After Lenckart, 1880, p.

665, fig. 204.)

ABATTOIR INSPECTION.

See disenssion, page 77. As the Armed Tape-
worm is more dangerous to man than the un-
armed form, the abattoir inspection for Cysticercus
cellulosae is more important from a hygienic stand-
point than the inspection for €. bovis.

Pogition of the parasites in hogs.—The Pork-
measle Bladder Worm is found in the muscles,
especially in the abdominal muscles, the musenlar
portion of the diaphragm, the psoas, tongue,
heart, the muscles of mastication, intercostals,
muscles of the neck, the adduector of the hind legs, and the pectorals,
These parts are shown by fig. 83. Particular stress should be laid

F16. B0.—Segment of Pork-
measle Tapeworm (Thenia
#soltain) in which the nteras
ia about half developed.
w2 {After Lenckart, 1880,
P G0, g, 205 )
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upon an examination of the tongue and muscles of mastication, the
munscles of the shoulder, neck, and diaphragm,

The parasite of hogs which is most liable to be mistaken for (. cellu-
losae is the large bladder worm with a long neck (C. tenuicollis, p. 96).
The latter form, which is not transmissible to man, ocenrs under the
serons membranes of the body eavities, but is not found in the muscles;
it is much larger, and is provided with more hooks (28 to 40) than
(. cellulosae (22 to 28).

Frequency of Cysticercus cellulosae in hogs.—Satisfactory statistics
regarding the presence of this parasite in American hogs are lacking;
we know, however, the American hogs are comparatively free from this
worm. The statistics for Prussia are quite complete, the proportion of
infested hogs being as follows:

1876 to 1882.—One hog infested in every 305 hogs examined. (Johne, after Ostertag. )
1880 te 1883, —0Ome hog infested in every 637.5 hogs examined.’

The proportion of measly hogs appears to vary in different localities.
Thus at the Berlin abattoir the average for seven years was 1 infested
hog to every 173 hogs examined {Ostertag). In south Germany the
parasite is said to be rare. It is mueh more common in the eastern
Prussian provinees than in the western, as shown by Ostertag in the
following statisties for 1892:

| -
Regierangabezirk. P:?DI::“' ‘ Regiernngabezirk. IEE:L“P'
MAron™ordar . coci Geniessnrnsnnrsssens] L2880 || ATDAIBEE . civiciniis s e nn s e e s e 1 ; BB
N e e e e e 1:80 N L L e o e e e e e i 1:875
uul;‘:u].n}rg e e s [ 1 T (M T ] e e e e e e
"'Hllﬂl.II'H-L --------------------------} I'IET .’ﬁ'['l"a:lll-l‘ﬂl'"....-......-..-.-...-.-.-....-.q.._:' I"!.M
Poaen. . T e e r Wioabhaden ... ccecivsinsunisenoeczal 2
I]:umg e e e 2 ﬁmPrlmnia.......u.....__......,..I 1 : 10
ankmn- o } 1:250 || Eastern Provinoes .. eev. cavesasaeacaa.|  1:fid
R R e e e e |

The hogs imported into Germany from Russian Poland, Galicia,
Bohemia, and Siberia were infested in mueh higher proportion than the
German hogs; in some of the importations the proportion ran as high
as 50 per cent [Gstertag}

! The- tnt‘.ﬁla of the fﬂl]mﬂng table do not agree with the totals published in Ger-
many, but are made upon the details given for the varions years. Beveral errors in
addition were noticed in the German statistics.

= H'ga .*:ﬂn-
Year s PR Authorit
inspected. | with . ¥
5 eellulosae.
1BEG .. . e 4, 834, 1, 126
|y R A ey . . 5, 486, 416 11, 068 ||V erdil, 4. kais. Guunﬂhuu
1848 .. “ s @, 051, ﬂﬂi 10,031 | amtes, 1891, p. 244.
R $ T | 5,500,678 373 |
e
weon 1. alsoaes | 7osp || VerdM.d. Kaie. Gesundheite
MBS e e T e e e T R ) 6, 134, 550 p g6y || Amtes, 1894, p. 208,
1893 .. = 5 " 6, 251, 776 1, 640 | Verdil. d. kais. Gesnndleita-
| amtos, [HYS, p. T,
Tuul| 48, 400, 272 72, 783
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Influence of the age of the host.—According to Gerlach hogs over six
months old will not become infested with this parasite, but this is not
admitted by IMischiider, '

Disposition of measly pork.—See disposition of measly beef, p. S1.
Since Taenia solivm is more dangerous than T\ saginata, the regulations
concerning the disposition of measly pork should be even more rigid

than those concerning
measly beef. 1 ork of
— % this character can of
e Sl —— course be sold under

E—

:?ﬁ’f""" S RS declaration, but even
i — this is not advisable
unless the meat is
first rendered non-in-
fections, Cases of
so-called * single in-
fection™' should be
treated the same as
cases of moderate in-
fection. In very
heavy infections (up
to 20,000 bladder

Fin. 81.—Gravid segment of Tork-mensle Tapeworm (Taenia solivm). WoOrlng m ay oceur in
showing the lateral branches of the nterus, enlarged (origing). :
= e a single carcass) the

pork is watery and pale; it decomposes easily, and has a disagreeably
sweet taste. Such cases should, of course, be condemned to the tank.
Cooking.—According to Perroneito, €. eellulosae dies at 452 to 502 .
(=113° to 122¢ F.). (See also p. 81.) It dies in 1 minute at 50° C,.
Storage.—Living specimens of C. cellulosae have been found in pork
twenty-nine days after slanghtering (Rail-
liet). After fourteen to nineteen days of
cold storage at —10° to —15° C, the para-
sites are said to be dead; the protoplasm
lias become *:fiscid, bluish opaque, .and the S b :s T
books have fallen. More observations are  worm (Tuenia soliwm): a. with
needed npoin this gubjegt. primitive vitelline membrane: &,
Effects of clectricity.—Glage has experi- it miniive stline nen
mented some with electricity in order to phore, 450. (After Lenckart,
kill the parasite of pork measles, but  1880.p. 867 fig. 297.)
further study in this line is desirable before the method is adopted.

THE ADULT AND LARVAL TAPEWORM IN MAN.

See discussion, page 83. 1t should always be recalled that the Armed
Tapeworm is more dangerous than the Unarmed Tapeworm, since, as
already stated, the larva as well as the adult may develop in man.

I During the year 1889-00 Berlin, Prussia, found 373 cases of alleged single infec-
tion ; of these, 56 cases were afterward shown to contain more than one pm‘nsitm

L]
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Treatment.—See page 87,

Cysticercus eellulosae in man.—This infection may take place in differ-
ent ways; a patient may either soil his hands with the microscopic eggs
during defaecation and afterward swallow the eggs: or, through a
reverse peristaltic movement of the intestine, gravid segments may be
carried into the stomach, where the shells will be destroyed, thus free-
ing the embryos. An infection throngh a contaminated water supply
may also take place. (See Life history, p. 90.) In man the bladder
worin may develop in the museles, the eye, and the brain.

The following statistics npon the distribution of the worm in various
parts of the body have been compiled from different sources:

Paragite founil in—

S Snyiridt el __. Total |
Locality. ] i 1 | nm ber Aunthority.
.- ] Muscles. | Heart. | Lungs. Ubder | 7iver. | of cases.
- 1 =
},?r’fn‘f;:n-:::::!} 2 i } o e |POooidn R { i }Mijllar.

Berlift ......... £ L5 13 6 3 3 | 2 87  Dressel.
Erlangen ...... 18 | ﬁ] 3 (S0 e 2 Hauiuau-]m;.
(e 6 e B e fmmr e e e 6 | Gribbobm.
{'l}.......i Bt e ! ................................ | & | Sievers.

Total 117 a2 | # a [ g 155

The following statistics refer to the presence of this parasite in the
eye:

Total num-
ber of
patientsor
bodiea,

C. eallu- |
losae in Authority.

Locality.

- | &0 | won Griife.

Berlin { 70 | Hirschberg (1869-1885).
! 1

Berlin................,l{ 2

T L | an,

Hirsch berg (1886-1880).
Hiraehberg (1880-1804) .

D Wecker e :
% | Manihner }Pm.wlte im eryatallin lena.

— e . =

According to Virchow, the proportion of eysticerens in the human
cadavers dissected in Berlin has been reduced from 1:31 (before the
mmtroduction of meat inspection) to 1:280 (since the introduection of
meat inspection).

The following statistics, collected from various sources by Blanchard,
refer to post-mortem examinations:

Number | 3, ar I

Locality. of post- | tion
) mortems. | ‘0feoted. | infocted.
Switzeriand : ‘ Per 1,000,
1 T 1 e e e B Pl e P 2, 50D 1 4
L e {1,100 1] .0
Rl o e e e o1 mom | [} i.13
Germany : |
L e ot i = im i o o i i e i S e e i
T LT INEN o i i B T e e i e e S e e [ B 6.7
S o i e e e L e e e e 11. 3
L L e o L  rr ke RPN e 16, 4
1 A e e e R e R A R R S R 125

—_— ———— —

Prevention.—See page 81,
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21. The Thin, or Long, Necked Bladder Worm ( Cysticercus fenuicollis) of Cattle,
Sheep, and Swine, and its adult stage, The Marginate Tapeworm | Taenia
marginain) of Dogs and Wolves.

[Figs. 84-87 A, 88, 8013, 000, ]

Still another bladder worm, which is by no means nneommon in the
animals of this country, occurs in the
body cavity of cattle, sheep, swine, and
other animals, attached to the dia-
phragm, omentuam, liver, or other organs.
When eaten by dogs or wolves, it de-
velops into the Marginate Tapeworm,
which was formerly confused with 7.
solium of man, and gave rise to the er-
roneous idea that the Pork-measle Tape-
worm oceurs in dogs as well as in man.

Larval stace (Cysticercus tenunicollis).

For anatomieal characters, compare
fig. 84 with key, p. 21.

SYNONYMY.—Taenie hydatoidea Pallas, 1760;
1. hydatigena Pallas, 1766, pro parte; Hydra
hydatule Linnaens, (1766); Fermis resicularis
eremita Bloch, 1782; Hydatigena orbicularis Goeze,
1782 I, globosa Batach, 1T86; H. oblonga Batsch,
1786; Tesicaria orbicularis Schrank, 1788; Taenia
simiae Gmelin, 1790; T. ferarum Gmelin, 1790;
T. caprina Gmelin, 1790; T. ovilla Gmelin, 1790;
T. verrecing Gmelin, 1790; T, bovira Gmelin,
1790; T. apri Gmelin, 1790; T. globosa (Batsch)
Gmelin, 1790; Hydatula solitaria Viborg, (1795);
Cysticercus clavatns Zeder, 1803 ; C. simiae (Gmelin)
Zeder, 1803; C. caprinus (Gmelin) Zeder, 1803;
C. tennicollis Rudolphi, 1810; . risceralis simiae
Euodolphi, 1810 ( T. simiae Gmelin, renamned); C.
Fia. 83.—Half of hog, showing the por- lineafus Laennec, 1812; . orvis Cobbold, 1865;

tions ‘most likely to become infested Mopostomum hepaticum swis Willach, 1893; * Cys-

with pork measles. (After Ostertag, ;o0 fis” fenumicollis of Schneidemiibl, 1896,

1805, p. 387, fig. 7T0.)  Ses p. 02, y 5

Pre-Lixxaray xaMmes,.— Hydatides Bartholini,
1673; Vermes vesiculares Hartmann (1685), quoted by Pallas as Hydatis animaia;
Lumbricus hydropicus, Tyson, 1691,
Hosts.—Cattle, sheep, swine, deer, and other animals. (See pp. 137-143.)

ADULT sTAGE ( Taenia marginata Batsch, 1782).

For anatomieal characters, compare figs. 85-89 with key, p. 101.

SYNONYMY.—See also pp. 89-80. Taewia solivm Linnaeus, 1758, pro parte; T. cateni-
Jormis Goeze, 1782, pro parte; T. marginata Batsch, 1782; T\ lupine Schrank, (1788);
T. cateniformis (3. lupi Gmelin, 1790; Halysis marginata (Batseh) Zeder, 1803; also
“T. solinm™ of dogs, of several medieal authors.

BreLiograray.—For technieal discussion, ses Deil ke, 1891,

Hosrs.—Dog and wolf. (See pp. 137-143.)
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Life history.—In tracing the life history it is best to begin with the

egg, produced by the
adult tapeworm in the
intestine of dogs. These
eggs, containing a six-
hooked embryo, escape
from the dog with the
excrementsand are scat-
tered on the ground,
either singly or confined
Fia. 84.—The Thinmecked in the escaping seg-
iﬂ:‘::f:::;‘::;";ﬁ*ﬁ::l ments of the tapeworm.
extruded from body, from Once upon the ground
:‘l‘:‘:'ﬁ]:;:ﬁ“’ matural  they are easily washed
along by rain into the

drinking water, ponds, or brooks, or secat-
tered on the grass. Upon being swallowed
with fodder or water, they arrive in the
stomach of the intermediate host (cattle,
sheep, ete.), where the eggshells are de-
stroyed and the embryos set free, The em-
bryos then traverse the intestinal wall, and
according to most anthors arrive either act-
ively, by crawling, or passively, by being
carried along by the blood, in the liver or
lungs, where they undergo certain transfor-
mationsin structure. While still in the finer
branches of the blood wvessels of the liver,
which they transform into small irregularly
shaped tubes about 12 to 15 mm. long and 1
to 1.5 mm. broad, the embryos lose their six
hooks, and develop into small round kernels,
which are generally situated at one end of
the tubes. The embryo can first be seen
about four days after infection. The *secars”
(fige. 91 and 92) deseribed in the liver of
animals infested with Cysticercus tenuicollis
are nothing more nor less than these tubes,
or altered blood vessels, caused by the growth
and wandering of the parasites. In a shoat
which Leuckart infected with eggs, and
which he killed twenty-three days after the
infection, he found two young cysticerei in
the liver 6 to 8.5 mm. long and 3.5 to 5 mm,
broad. In the smaller parasite no head was
visible; in the larger, one end was slightly
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Fii. 85.—The Marginate Tapeworm
(Taenia marginata), natural size
{original).

differentiated and evidently represented the anlage (primordium) of the
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scolex—that is, the head and neck in course of development, The por-
tion which was destined to give rise to the head and neck was a small
projection extending into the cavity of the hydatid. At about this
stage, or a few days later, the parasites leave the liver, fall into the
body eavity, and become encysted again in the organs mentioned above.,
A month after infecting another shoat, Lenck-
art found cysticerci in the body cavity, with
partially developed suckers and hooks, Six
weeks after the infection of another shoat, he
found cysticerci 15 mm. long encysted in the
omentum, and with fully developed scolex.
Three months after infecting a lamb, he found
cysticerci twice as large. Experiments have
also been made by other authors (Baillet, Kiich-
i £2 enmeister, Railliet, etc.), most of them agreeing

: -~ with Leuckart’s experiment.,

m.g::;’fﬂ“‘:ﬁf}ﬁ :;:f Curtice, however, takes a somewhat different view,
nata). % 17. (Original.) that is, he considers the liver as a place of destruction
for the young parasites, rather than a normal place for

their development; he also claims that the embryos which may even travel the entire
length of the intestine of the intermediate host, traverse the intestine and arrive
directly in the position where they complete their larval development without first

passing through the liver.

After developing into the full-grown bladder worm, the parasites
remain unchanged until they are devoured by a dog or wolf, or until,

Fig. Bi.—8mall aod large hovks of (A) (Taenia marginata), (B) T servata, and (C) T cornurus: a,
small hooka; &, large hooks, » 480. (After Deffke, 1891, PL 11, fig. 8.)

after an undetermined length of time, they become disintegrated and
more or less calcified.

If the hydatid is devoured by a dog or wolf, either when the latter prey
upon the secondary host or when the dog obtains the cyst at a slangh-
terhonse, the bladder portion is destroyed, the scolex alone remaining
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intact in the digestive fluids. The head holds fast to the intestinal
wall with its suckers and hooks; by strobilation (transverse division) it

Fig, 88, —8cexnally mature segment of the Marginate Tapeworm (Taendia marginata) : ep, cirrms ponch;
gp. genital pore; n, nerve; ov, ovary; &g, shell gland; ¢ testicles; fe, transverse canal; we, nterns;
v, vagina; ve, ventral canal; vd, vas deferens; vy, vitellogene gland. Enlarged. (After Defike, 1501,
FlLIfig,1.)

gives rise to the segments, which, as we have already seen, together
with the head, go to make up the adult tapeworm. Reproductive
organs of both sexes develop in the separate segments, and eggs are

Fia, B, —Gravid sogments, showing the lateral branches of the nteri of (A) Taenia serreta, = 4: (1)
T. marginata, = 6; (C) T. coenurus, = 10-15. (After Leuckart, 1880, p. 720, iz, 308.)

produeced within which are developed the six-hooked embryos, the point
from which we started out.

The disease in cattle, sheep, and hogs.—As a rule, this bladder worm is
a comparatively harmless parasite, a light infection having little or no
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effect upon the host. A heavy infection may, however, prove fatal to
young animals,

o far s 1 know, only one case is on record where this parasite has proven fatal to
cattle—probably from the fact that no severe infections have yet been found; and
from onr present knowledge of the subject, it can be confi-
dently asserted that a slight infection has little or no effect
upon this host, In experiments which have been made upon
gheep and pigs, it has been noticed that heavy infections
have not only prodoced decided symptoms but have proved
fatal to the animals named. Several cases (Leunckart,
Zschokke, Railliet) are also reported where pigs have died
Fic. 90.--Egg of the Mar. from the effects of these parasites which were accidentally

ginate Tapeworm (Tae- aequired with their food. In all of these cases the infection

nia marginata) with wag very heavy. The parasites had cansed peritonitis and

:i:::’t"’l';“dm:t:’:f::& plenrisy by their migrations from the liver and lungs to the

foriginal). body cavities. In a case recently described by Railliet, a

shoat of two months snccumbed to the disease, Baillet made
numerouns experiments on lambs and on young goats, the animals dying in ten to
fifteen days (a primordinm of the scolex was noticed on cysta fifteen daysold). In one
of Railliet’s experiments a goat died in five days.

There is no way of positively diagnosing when an animal isinfested with
these larvae, as the symptoms noticed on experimental animals apply

Tapeworm (Taenis marginata), with numerons “scars,” due to young parasites. (After Cuortice,
1890, PL X, fig. 1.}

equally well to other infections, Diagnosis being uncertain or even
impossible, it is useless to discuss treatment, except to remark that
the parasite can not be reached with medicines; so that any treatment
advised would be simply that advocated for pleurisy or peritonitis.
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Prevention is a comparatively easy matter and lies in keeping dogs
free from tapeworms.

ABATTOIR INSPECTION.

So far as the question of using beef, mutton, or pork from animals
infested with Cysficercus tenuicollis as food for man is concerned, this
parasite is of no importance whatever; for although several authors
have attempted to infeet themselves with tapeworms by swallowing
this larva, all such experiments have been negative.

Differential diagnosis.—Infection of cattle, sheep, and hogs by
. tenuicollis may be mistaken for infection by C. bovis (p. 71), (. cellulo-
sae (p. 89), Kelinococeus (p. 113), and even for tuberculosis, but the differ-
ential diagnosis should not be difficult. For the differences between the
Long-necked Bladder Worm and the other three larvae, see the discus-
sions of those parasites, The condition of the corresponding lymphatic
glands in tuberculosis of the host, as well as the hooks and calcareous

nate Tapeworm (Taenie marginatz). (After Curtice, 1800, PL. X, fig. 2.)

corpuseles of C. tenuiecollis, allow a differentiation of degenerated and
caleified specimens of this parasite from tuberculosis.

Frequeney of C. tenuicollis.—In some countries the larval stage is
common, especially in sheep. Olt found it in 26.4 per cent of the sheep
(132 times in 500 sheep) examined at Stettin, Germany., It oceursin
America, Enrope, Africa, and probably elsewhere.

In connection with this parasite it is necessary to consider the adult
tapeworms found in dogs.

THE ADULT TAPEWORME OF DOGH.

The Marginate Tapeworm is unfortunately not the only tapeworm in
the dog which proves harmful to our flocks, The following key will
aid in determining the most common eanine forms and show the source
of infection :

Key TO THE ADULT TAPEWORMS OF DOGS.

[For the forms transmissible to eattle, sheep, and swine follow Homan type. ]

(1) Foursuckers onthe head.......................cccu..coo.. Family Taeniidae, 2.
Two suckers on the head; genital pores ventro-median. ............ Bothriccephalus,
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(2) Head armed with hooks; genital poresmarginal ... .ooooeiinnneanaa. .ol 8.
Head not armed with hooks ; genital poves ventro-median. ... ... ... Mesoeeatoides.

(3) Head armed with a double row of hooks; genital pores on only one side of each
BOAEIONILE S o o e i i mm o 5 5 i e o e b e e e e e S

Head very small, with about 60 hooks arranged in 4 rows; body 10 te 40 em. long,
with 80 te 120 quadrate to elliptical segments, the largest of which may measnre 1.5
fo 3 mm. broad by 8 to 10 mm, long; eggs in round capsules, about 250 in number,
with 5 to 20 eggs in each capsule; eqge measwre 43 1o 50 p; larval stage in fleas and
lice, which may (ransmil the worm o dogs or to man.. ...... Dipylidium caninum.

(4) Body small, 4 to 5 mm. long, with only 3 to 4 segments, the largest of which may
measure 0.6 mm. broad by 2 mm, long; 28 to 50 hooks on the head; ahout 60
testicles present in a segment; embryophores 32 to 36 « by 25 to 30 u. The
eggs are transmissible to man, oxen, sheep, pigs, horses, and other mammals,
anid develop into the larval stage (the Echinococens hydatid), which is very
dangerons. All dogs found infested with this worm shounld he killed and

burned . .coe e et e i s cm s seaaae  TOENIG echinooocous, p. 118.
Body much larger and with many more gegments. . ... ..o ... B.
(5) SBegments somewhat broader than long, or square, or longer than broad .__._. (i

Segments much broader than long, except the distal segments which suddenly elongate;
head small, with 26 to 34 hooks; genital pore unwswally large and prominent;

embryophores 30 . Larval stage develops in the veindeer .. ..... Taenia Krabbei.
(6} Ventral rootof hooks simple. ol o e e cieeeamnaman 1.
Fenlral voot of emaller hooke Bfd .. . . oo i coae i caana e s casaae Be

(7) Strobila 40 to 60 cm. long, rarely 1 m.; head pyriform, 0.8 mm. in diameter, with
22 to 32 hooks, the larger hooks 150 to 170 x long; 220 to 250 segments present;
distal 12 to 15 segments measare 8 to 12 mm. long by 3 to 4 mm. broad; 18 to
26 uterine branches (fig. 88 C) each side of median stem ; about 200 testicles in
each segment ; embryophores spherieal, 31 to 36 u. Transmissible from dogs
to lambs and ealves, in which animals it canses “Gid".. Taenia coenurns, p. 103,

8trobila 1.5 to 5 m. long; head renal to square, 1 mm. broad, with 28 to 44
hooks, the larger hooks 188 to 220 u long; 650 to T00 segments present; distal
50 to 70 segments measare 10 to 14 mm. long by 4 to 7 mm. broad; 5 to 6 or 8
uterine branches (fiz. 89 B) each side of median stem; about 600 testicles in
each segment; embryophores spherical, 31 to 36 x. Transmissible from dogzs
to cattle, sheep, swine, ete....occovvcvvnennevene o Taenia marginata, p. 96.

(8) Strobila 45 to 72 ent. long; head globular, 0.85 to 1.3 mm. in diameter, with 26 to 32
hooks, the larger of which measure 135 lo 156 u long; largest segments & 1o 16 mm.
long with prominent posterior edge; embryophores ovoid, 33 to 41 p by 26 to 81 u.
Transmissible to rabbils and Rares. .. ... cevevicae cviccancanna Taenia serialis.

Strobila 60 om. fo 2 m. long; head I lo § mm, in diometer, with 38 {o 48 hooks, the
largest measuring 225 to 250 p long; about 400 segments present, of whickh the distal
30 to 40 measure 10 to 17 mm, long by 4 to 6 mm. broad; posterior edge of segments
rery prominent, giving strobila a serratle appearance; about 400 testicles in each
segment ; wterus with & to 10 lateral branches (fig. 89 A) each side of median
stem ; embryophores oveid, 36 to 40 u by 31 to 86 u. Transmissible to rabbits and
e e e e e TR

Tapeworm disease in dogs.—It is the exception that the presence of
tapeworms in dogs is diagnosed symptomatieally, since in the majority
of cases, especially in light infections, these parasites do not affect
dogs to such an extent as to attract attention. Many a house dog
or hunting dog harbors tapeworms without their presence ever being
suspected. In some eases, however, the worms cause more or less seri-
ous pathological lesions in the intestine, which naturally bring about

Sl
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pronounced symptoms, although the direct cause of the trouble is not
always apparent to the diagnostician.

The general symptoms exhibited are a change in appetite, disposi-
tion to vomit, general restlessness, oceasionally cramps.

The smaller species of tapeworms, Taenia echinococeus and Dipylidium
caninum, have been accredited with doing more harm than the larger
forms ( T. marginata, T. servata, T. coenurus, and T. serialis and Bothiio-
cephalusg), A heavy infection of 7. echinococcus may cause a severe, in
some cases fatal, intestinal inflammation, with hemorrhage, the dog
exhibiting epileptic symptoms or even symptoms which might be mis-
taken for hydrophobia—change of voice, tendency to bite, weakness,
paralysis of lower jaw, ete. Dipylidium caninum occasionally bores
tunnels in the mucosa of the intestine “through which the strobila
is drawn, much like a train of cars.” Schieferdecker found a peculiar
hypertrophy of the intestinal villi in a dog infested with this para-
site, the villi being four to five times the normal length; the glands
of Lieberkiihn were more or less atrophied. The same severe symp-
toms mentioned for infection with T echinococcus have
also been noticed in dogs infested with ). caninum,

An aceumulation of tapeworms may result in a stop =1
page of the bowels, and cases are on record of per lﬁ S
foration of the intestinal wall by T. serrata. %2

The nervons symptoms are more pronounced in
high-strung dogs. Regarding frequency, it may be p L
stated that tapeworms are more common in butchers’ cerei(Qusticercustenui-
dogs and stray dogs having access to slanghterhouses ::LH;L:;:L?;EEQ
than in other dogs. It is claimed by some authors marginata), natural
that male dogs are more frequently infested than iz (After Curtice,

1600, PL X, fig. 3a.)
female dogs, and that tapeworms are more common
in large dogs and in dogs from 1 to 3 years old than in small dogs and
animals under 1 year of age.

The best method of diagnosis is to examine the faeces for segments
or eggs. In some cases the attention of the diagnostician is attracted
to expelled segments by the dog’s licking around the anus or his “slid-
ing” on the anus. A mild laxative will generally result in the expul-
sion of a few segments, and this method of confirming suspicions is
occasionally used.

Even if segments are not found in the excreta, it is a good plan to
treat the dogs for tapeworms, so as to remove all doubts as to their
presence. Dogs which come in contact with herds should certainly be
treated occasionally to prevent any possibility of infecting the stock
animals,

It will be noticed that the larval stages of three of these tapeworms
are injurious to stock animals, namely, T. marginata, T. coenurus, and
T. echinococcus.

The larvae of the others are of comparatively little economie impor-
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tance, although it may be remarked that the larvae of T serrata are
sometimes fatal to rabbits, while the adult D). caninum sometimes occurs
in children, who become infeeted with it by too intimate association
with dogs. While playing with dogs they unconsciously get fleas upon
themselves which they afterwards swallow. The fleas are digested and
the larvae contained in their bodies, becoming free in the intestine,
develop into tapeworms,

It is very difficult to distingnish between the adult forms of T, coenu-
rus and T, serialis. The later is quite common in America.

If T. echinococcus is found to be present in a dog, the safest plan is
to kill the dog and burn its carcass. The larval form of this parasite
is so dangerous to man that it is not safe to have the dog around or
to handle it, as is necessary in administering the treatment.

Taenia marginata develops in the dog, as stated elsewhere, in about
ten to twelve weeks; T. serrata in about eight weeks; 7. coennrus in
two and a half to eight weeks.

The table following, giving the more common tapeworms in dogs, has
been compiled from the various sources cited, and shows the compara-
tive frequency of the various forms. There are as yet no extensive
statistics for this country.




: " a - === % o H
= = r I = 1 -




106 INSPECTION OF MEATS FOR ANIMAL PARASITES.

Treatment.'—The method of treatment is mneh the same as that fol-
lowed in tapeworm disease of man; first prepare the patient by feeding
him on a light diet of milk, soup, bread, ete., and then administer
anthelminties. It is important that the dog should be confined during
the entire period of preparation and treatment.

In selecting a remedy, it is well to consider the following drugs. The

Fio, M.—5kall of & sheep showing the brain infested with a Gid Bladder Worm ™ { Coenurns cerebralis),
§ natural size, (After Railliet. 1893, p. 256, fig. 150.) See p. 108,

doses (apothecaries’ weight) here given and the remarks on the drugs
are abstracted from French (1896).

The doses of pelletierine tannate are, for adults, 5 te 15 graina; puppies, § to 5
grains. Pelletierine is undoubtedly the most efficient and innocuous taeniacide
for the dog we possess, but is not much used on account of its expense. French

| In this connection consult French, 1896, and Curtice, 1890, pp. T7-T8.
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has frequently found it most nseful when the stomach has refused to retain utllner
remedies. It should be administered in gelatin-capsular form in conjunetion with
powdered purgatives. _

Agpidium is perhaps the most reliable of all the vermifuges, with the exception of
pelletierine. For everyday practice it is to be preferred to all other remedies when
given in the form of oleoresin. Doses: For adults, 15 to 40 winime; puppies, 5 to 15
minims. The dose of the liguid extract is the same.

Kamala is a very efficient taeniacide with drastic purgative properties. Given in
small amount as an adjunct to other taeniacides, particularly to the oleoresin of
male fern, it will be found a very valuable
remedy. Doses: Adults, 15 to 30 grains;
puppies, 3 to 15 grains.

Brayera (U. 8. P.), Cusso (B. P.), yields
kosin or koussin, to which it owes its taeni-
acidal properties. It ia one of the best and
safest taeniacides, its action being directly
toxic to the worm, but it is too expensive
for ordinary practice. The infusion ([In-
Jusum brayerae, U.5.P.) and fluid extract
( Extractum brayerae fluidum) are both too
bulky and disagreeable for administration
to dogs. Kosin may be given in eapsules in
doses: Adults, 10 to 40 grains; puppies, 10
to 20 grains. The drug usnally acts as its
own cathartic, but it is better to employ
some adjunct for this purpose.

Powdered arcca nut, when freshly ground,
is a very good remedy for tapeworm. When
old, it will generally be found inert; conse-
quently, it is best always to purchase the
nut and grind or grate on an ordinary nut-
meg grater. Itisstilllargely used by British
veterinarians and is a favorite with some
Americans, but it can not be regarded as
being either as effectual or easy of adminis-
tration as the two preceding drugs. Its
eftects on puppies are not unattended with :
danger, on acconnt of its great astringeney; Fie.05.—An adult Gid Tapeworm (Taenia coe-
but with due regard to subsequent purga- — Burus), natural size. (After Railliot, 1896, p.
tion it is a perfectly safe remedy. Mayhew's m By 150 5:now o Higs; S0c anid S3a.) | Fos .
method of preseribing 1 to 2 grains to every
pound weight of the dog is usually followed, but the smaller quantity will generally
suffice, provided the powder is freshly ground. It may be comveniently given in
gelatin capsules, accompanied or followed by a purgative.

Turpentine is a powerful remedy against tapeworms, but it is regarded as being
somewhat dangerous from its liability to produce strangury and renal inflammation.
These effects are gaid to be less pronounced after large than after small doses; but
large doses are more liable to eause gastrie and enteric inflammations. It ean hardly,
therefore, rank with the best remedies. Administer in emnlsion with white of an
ege, mucilage, milk or oil. Doses: Adults, 10 to 15 minims; puppies, 3 to 10 minims.

Dr. Hoskins has had very satisfactory results with this drng in puppies under 6
months of age and has never noticed any gastric or renal results. In very young
puppies he rarely gives over 2 minims, carrying it up to 10 minims, and repeating
for two or three days on an empty stomach in the morning, allowing ne food for an
hour or two after its administration.

e e e o
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The following suggestions as to doses, compiled from various sources,
are taken from Curtice (1890):

(1) Allow 2 graius of freshly powdered areca nut for each pound of the dog's
weight ; administerdose in soup ormill,
stirring it well, or by mixing itin butter
or molasses. Follow in two honrs with
i tablespoonful of castor oil for a mod-
erate-sized dog, giving the oil alone or
in three times its quantity of millk.

Ziirn advises 4 drachms of areca not
for a large dog; 24 drachms for a me-
dinm-gized animal, and 1 drachm for
a small dog.

(2) One teaspoonful of turpentine
and two tablespoonsful of castor oil
given in & eup of milk; the final dose
of physic is not given in this ease.

(3) Twenty drops of oil of male
shield fern, 30 drops of turpentine, and
60 drops of ether. Beat together with
one egg and give to the dog in soup.

(4) Hagen advises 80 grains of oxide
of copper with 40 grains each of pow-
dered ehalk and Armenian bolus; mix
; with sufficient water to make an ad-
Fio. 96 —Sexnally mature segment of the Gid Tape. Dereut mass, and divide into 100 pills.

worm {Paenda cosnwrus): ep, elrrua ponch; gp, gond- Administer one Pi..“. three times ﬂﬂiIF

tal pore: n, nerve: op, ovary: &y, shell gland; ¢ tes- for ten days in meat or botter.

ticles; te, transverse canal; wf, uterns; v, vagina;  (5) Rill prescribes the following dose

v, 'n:nntml canal; ved, voa deferens; vy, vitellogane for large dogs; smaller doses shonld be

gland. x 20, (After Deffke, 1801, PLT, fig. 8.) given in proportion tothe sizeof the dog:

{a) Two drachms each of extract of male fern and of powdered male fern; or—

{#) Decoction of 24 ounees of pomegranate-root bark in water, reduced to 6 fluid
ouneces, to which add 1drachm
of extract of male fern. Give
in two doses, at intervals of
one hour; or—

{e¢) One-half to 1 ounce of
kousso, made into pills, with
honey or melasses and a little
meal; or—

{d}F 14 deach Fua. 97.— Brain of a lamb infeated i Gid Bladde
. 1 : - 87.— Brain of a lambinfeated with young Gi r Worms
i1t ITT w
of kamal i ed with hﬂ[lﬂ}’ { Coenwris eerebraliz), natural size.  (After Lenckart, 1880, p.

456, fig. 206.)

or water, and given in two
doses inside of an honr.

[a, b, and ¢, should be followed in two hours, with castor oil, but this is not
necessary for d.]

After treatment, all the faeces passed during the confinement of the
patient should be collected and burned or baried in quicklime.

22. The Gid Bladder Worm (Coenurus cerebralis) of Sheep and Calves, and its
adult stage, The Gid Tapeworm ( Tuaenia coenurus) of Dogs.

[Figs. 87C, 80 C, 04-100,)

The Gid Bladder Worm is an important and dangerous parasite to
the sheep industry, but fortunately it does not seem to be prevalent in
this country.
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LARVAL STAGE ( Coenurus cerebralis).

For anatomical characters, compare figs. 97, 99, 100 with key, p. 21.

BYNONYMY.— Permis vesionlaris socialis Bloch, 1782; Taenia vesiculariz Goeze, 17523
Multiceps Goeze, 1782; Hydatigena cerebralis Batsch, 1786; Vesicaria socialis Schrank,
(1788); Taenia cerebralis (Batsch) Gmelin, 1790; Polycephalus ovinus Zeder, 1803; P.
borinug Zeder, 1803; Coenurns corebralis (Batseh) Kudolphi, 1808,

Hosts, —Calves, sheep, mufflon, goat, roedeer, reindeer, dromedary, horse. (See
pp. 137-143.)

ADULT BTAGE { Taenia cosnurus Kilchenmeiater, 1853).
For anatomical characters, compare figs, 95 and 96 with key, p. 101,

BiBLIOGRAPHY.—For technical diseussion, see sspecially Defflke (1891),
Hosrs.—Dogs and wolves. (2es pp. 137-143.)

Life history.—Starting with the adult worm (fig. 95) in the intestine

Fia. 88, —S5heep's skull, the hind portion thin and perforated, due to the prescnes of Gid Bladder worms
(Coenuris cerchralis), (After Dewitz, 1802, p. 65, fig. 47.)

of the dog, the eggs are scattered on the ground, living three to four
weeks in a moist place, and are taken in by the sheep or cattle along
with the fodder or water. On becoming free in the intestine, the
embryo bores throngh the intestinal wall and reaches the brain or spinal
cord, probably aided in its wanderings by the blood eurrent. Arriving
in the brain, the young worm loses its hooks and develops into a eyst
(fig. 97), which preserves for some time the power of locomotion and bur-
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rows small galleries or eanals in the nervous tissue, the canal gradnally
growing larger as the parasite increases in size. In fourteen to nine-
teen days after infection, small (0.5 to 1.5 mm.) eysts are found in the
brain substance, and similar structures are sometimes found in the
museles, especially of older animals, Those in the musecles generally
atrophy in a short time, but those in the brain' continue to grow, in
twenty-five to forty-five days, cansing the symptoms of * gid” or ¢ stag-
gers;” in fifty days they reach the size of a hazelnut and show the
anlagen (primordii) of the seolices; in two to
three months they complete their development.
The heads (figs. 99, 100) form in invaginations
generally at one end of the eyst, the invagi-
nations growing in a bunch. If these heads
are fed to dogs they develop into adult tape-
worms, which produce eggs after about* four
to eight weeks.
The disease in calves and lambs.—As inti-
L mated above, lambs are much more subject to
mﬁfﬁ_ﬁ;.‘:ﬂﬁdﬂimun, the “gid” than are older animals, a fact which
;:;Eﬁ:tﬂ?;: : Hﬁmﬂ*ﬂ' according to some anthors finds its explana-
f? o tion in the cirenmstance that the embryos
can not foree their way through the tissnes of adults, but owing to
the more pliable condition of the tissues of young animals they are
able to penetrate to the brain without difficulty. In the case of cat-
tle, however, although the disease is more frequent in animals a year
or so old, it is not so rare to find 4-year old or 6-year old cows also
infested with the parasite.
Three stages of the disease are recognized: (1) The period of infec-

' While generally found in the nervous centers (brain, more rarely in the spinal
cord ), it has also been reported once in the connective tissue of sheep (Eichler), onee
under the skin of a ealf (Nathusiug), and one extremely donbtful case has been
reported to us from Minnesota of its ocenrrence under the skin of a horse. This
latter case has not been examined by the Burean, but I wounld snggest that Taenia
serialig is common in America, and considering the tissue in which this parasite was
found, it is not at all improbable that the Minnesota case was one of Coenurus serializ
( Taenia serialis) rather than C. cerebralis,

? Btatements are found in the writings of various anthors that T. ceenwrus becomes
“pipe,” Y“mature,” or ““developed” in the dog in ‘““ten days,” ‘three to four” or
“gix to eight weeks.” The expressions ‘‘ripe, matured, and deveioped” are, how-
ever, indefinite terms, for in some writings they refer to the stage in which the
gerital glands are active, in other writings they refer to the grarid segments. Prop-
erly speaking, a segment is mature when its sexual glands are active; it is gravid or
prigerous when it contains embryes. Ven Siebold found grarvid segments thirty-eight
days after infection ; the strobilae were 16 to 26 inches long, and some segments had
already been shed, showing that gravid segments were formed in less than thirty-
eight days. Railliet states that according to Leunckart the distal segments “arrive
at maturity” (probably meaning ** gravid” in this case) after three to four weeks,
According to Krender the worms develop in dogs *“to fully-developed sexually
matnre tapeworms” in ten days (Liirn).
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tion and migration; (2) a period of apparent though not real recovery,
and, (3) the elimax.

As gid is apparently not prevalent in this country, it is hardly neces-
sary to give a detailed discussion of the symptoms and pathology. The
following short account will suffice for the present:

If the parasites are located in the brain, we find the condition known
as cephalic gid, if in the spinal cord we find imedullary gid, also known as
lumbar gid or hydatic paraplegin.

In cephalie gid there is at first indifference and weakness, an abnormal
attitude of the head, which is of an unusually high temperature, and
vascular injection of the sclerotica; pressure on the skull causes pain;
the most characteristic symptom of the disease is the action of the ani-
mal in turning in circles to the right or left, the circles becoming smaller
until the patient pivots around on one spot; in some cases it acts as if
intoxicated, often
stumbles and
falls; the eyesare
turned in or out,
and grinding of
the teeth is no-
ticed. The exact
position of the
parasite deter-
mines the partie-
ular symptoms.

In medullary gid
there is a gradual
paralysis of the
hind legs, paraly-
sis of the rectum
and bladder, pale-

ness of the mu- g 100.—Diagrammatic section of a Gid Bladder Worm (Coenuris cere-
cous membranes,  bralis) : a normal disposition of scolex; b, ¢, d, ¢, diagrammatic drawing to
shedding of the show the homology between cysticercus and coenurus. (After Railliet,

1886, p. 248, fig. 134.)
wool, ete,

Cephalic gid should not be mistaken for vertige due to heat, epilepsy,
blindness, or false gid due to grubs in the head. Medullary gid shounld
not be confounded with the trembling disease (the Scoteh louping-ill) or
lumbar prurigo.

Treatment.—There is no medical treatment which can be snggested ;
surgical trentment is sometimes resorted to, but should be performed
only by a veterinarian since it is necessary to locate the parasite before
operating, and this can be done only by men of experience.,

Prevention, however, can and should be practiced by every farmer.
Dogs shonld be kept free from tapeworms.  As Taenia coenurns develops
in the dog in three to eight weeks, the treatment may be repeated two
to five weeks after the first dose.
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When gid is suspected in a flock of sheep or in cattle, one of the
animals should be slanghtered and its skull examined for the parasite.
If it is positive that gid is present, it is well to slanghter the affected
sheep before the third stage of the disease sets in, as in the third stage
they sometimes become very thin, The skulls of “giddy” sheep shonld
not be fed to dogs unless they be first subjected to a long beiling, for if
this preeaution is not taken the infection will be spread.

The eggs retain their vitality less than twenty-four hours when
exposed to an Aungust sun (Leunckart); if kept moist they are alive
after three weeks (Gerlach), but after eight weeks are unable to develop
further (Leuckart).

It has been impossible for the writer to find any positive evidence of
the existence of the Gid Bladder Worm in this country, yet in view of
the importations from Europe of sheep and dogs, it is diffieult to believe

Fia. 101.—Portion of hog's liver infested with Echinococens hydaiid, natural size (original).

that we are entirely free from this parasite. Leidy, in 1856, makes a
reference to a parasite “CUoenuwrus cerebralis Rud.; in the sheep, Capra
aries,” which he evidently examined, but he gives no details as to
where or when the parasite was found. One doubtful case of the
presence of adult worm in dogs was recently recorded by Ward, of
Nebraska, but I have examined the head of the worm and find it to be
a 1. serialis, see page 101,

ABATTOIR INSPECTION.

So far as infection of man is concerned, the abattoir inspection for
Coenurug cerebralis is of no importance, for no case of Taenia eoenurus
has ever been recorded in the human species. If the parasite is found
in abattoir inspection, care should be taken to dispose of it in such a
way (heat) as to render an infection of dogs impossible.

The adult tapeworm in dogs.— Symptoms, ete., see page 101,

—
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23. The Enhiﬁnt}uccuaﬂjrdatiﬂ ( Hehinococens polymorphus) of Man, Cattle, Sheep,
Swine, ete., and its adult stage, The BEchinococens Tapeworm ( Tacnia cohin-
acocons) of Dogs.

[Figa. 101-10M,]

A third tapeworm of the dog, the larval form of which develops in
cattle, sheep, and swine, is " Taenia echinococcus, Since this parasite
develops its larval stage in man also, and further, since it is the most
dangerous animal parasite found in man, it is important to thoroughly
understand its life history in order to gnard against infection, although
it is at present not very common in America.

LARvAL sTAGE | Echinococcug polymorphs).

For anatomical characters, compare figs. 101, 105, 106-109 with key,
p. 21.

SyxoNyMY.—Taenia visceralis socialis granulosa Goeze, 17T82; Hydatigena granulosa
Batsch, 1786; Fesicaria granulosa (Batsch) Schrank, (1788) ; Taenia granulosa (Batsch)
Gmelin, 1790; Polycephalus hominis Zeder, 1800; Echinococeus Rudolphi, 1802; Poly-
cephalus humanus Zeder, 1803; P. granulosns (Batsch) Xeder, 1803; I, echinococcus
Zeder, 1803 ; deephalocystis Laennce, 1804 ; Echinococens granulosus { Batsch) Rudolphi,
1805; Hydatis errativa Bluomenbach, 1805; Acephalocystis huwmana Liidersen, (1808);
4. suilla Liidersen, (1808); Fcohinococous hominiz (Zeder) Rudolphi, 1810; E. simiae
Rudelphi, 1810; E. veferinornm Rudolphi, 1810; Polycephalus granosus Laennec, 1812;
Acephalocystis oroidea Laennec, 1812; 4. eysiifera Laennee, 1812; 4. granosa Laennee,
1812; A. surenligera Laennec, 1812; .. infersccta Laennee, 1812; 4. ansa’' Laennec,
1812; Echinococens infusorium F. 8. Leuckart, (1827); dcephalooytis eremita sievilis
Cruvielhiel, (- ¥=); A.prolifera socialis Cruovielhiel, (-7-); 4. endogena Kuhn, (1830);
A. erogena Kuhn, (1830); 4. granulosa Chiaje, 1833; d. communis Chiaje, 1833; .
prolifera Chiaje, 1833 ; . simpler Goodsir, 1844 ; ( ?1) Diskostoma acephalocystis Goodsir,
1844 ; (17 Astoma acephalocystis Goodsir, 1844 ; Echinococcus arietis E. Blanchard, 1845 ;
E. giraffae Gervais, (-1=); E. polymorphus Diesing, 1850; E. pardi Huxley, (1852); E.
soolicipariens Kiichenmeister, 1855; FE. coenwrcides Kiichenmeister, 1855; FE. aliri-
cipariens Kilchenmeister, 1855; (?) Adcephalocystis macaci Cobbold, 1861; () . ovis
tragelaphi Cobbold, 1861; Cysticercus echinococens (Zeder) Kowberld, 1861 ; Echinococcus
cerebri Bpiering, 1862 K. hepatis gen process. vermiformis Scholler, 1862 K., hydatidosus
K. Leuckart, 1863; E. endogena [ Kahn, 1830) Leuckart, 1863 ; E. multilocularis Lenck-
art, 1863; K. lienis Keblberg, 1873; E. pulmonum Huppert, 1875; E. multilocnlaris
hepatis Haffter, 1875; K. infereranialis Fricke, 1880; E. simplex Leuckart, 1880: F,
racenasus Lenckart, IBBI}, . maltipler Stiller, 1882 E. alveolaris R. Blanchard, 1886;
E. retroperitonialis Ditter, 1886 ; E. mesenterii Surmann, 1801; E. cercbralis Purrnnmtu;,
(18—); FE. oyslicns Huber, 1801 ; K. aniloenlaris Huber, lﬁiﬁ; E. multilocularis exul-
cerans Huber, 1896; E. osteoklastes Huber, (7)1%06; K. subphrenicus Huber, 1896;
U Eohinglokkus” () of Schncidemiihl, 1896,

BisLioGRAPHY.—For detailed technical discussion of the parasite, see especially
Leuckart (1880, I, pp. 732-825) ; for discussion of hydatid disease in man, see especially
Neisser (1877); J. ). Thomas (1884 ) ; Davaine (1877, pp. 356-666) ; for bibliography. see
capncm]]:,r l[pru.'-r to 1864) l"-'ieumg{lSElJ pr. 842-844, and 1864, pp F05-397) ; (1861-1880)

L p.’ﬂﬂﬂ Laenneo, 1812, n mwﬂut.h supposed but u_'Euuhtful variety described 113
Laennec, has since been determined as a spurious parasite, representing albuminous
concretions oceasionally found in the wrist, and afterwards desceribed by Dupuyiren
as Ovuligera carpi.  A. racemosa Cloguet, an eighth supposed variety, is another spu
rious parasite later determined as chorial vesicles.
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Taschenberg (1889, pp. 1036-1057); (1877-1890) Huber (1891, pp. 5-39); also Billings,
Index Cat. Lib, Surg. Gens. Office, United States Army, 1885, VI, pp. 530-5:5.
Hosts,—Man, cattle, sheep, swine, and other animals. (See pp. 137-143.)

ApuLT STAGE { Taenia echinococons Siebold, 1853).

For anatomical characters, compare figs, 102-104 with key, p. 101,

SvyoNyMyY.—* Taenia caleniformis” misdet. pro parte Rudolphi, 1808; “T. encu-
merinag Bloch™ misdet. pro parte, Diesing, 1850; “T. serrata” misdet. Réll, 1852; T.
cohinococens Siehold, (1853); T. nana Beneden, 1858 [nec Siebold, 1852] ; Eechinococeifer
echinococens (Siebold) Weinland, 1858; “T. echinococca” of Koeberlé, 1861; T. ( Echino-
coccifer) echinoeoceus of Lenckart, 1863; T, (Arhynchotaenia) echinococens of Diesing,
1864 ; T. (Hehinocoecus) echinococens of Railliet, 1886; T. * coliinokokkius ™ of Schneide-
miihl, 1896,

Hosts,—Dog, dingo, jackal, wolf, congar (). (See pp. 137-143.)

Life history—Starting with the adult tapeworm (fig. 103) in the
small intestine of the dog or wolf, the eggs are scattered over the
ground and are swallowed by the intermediate host with the fodder or
water. Uponarriving inthe stomach,
the eggshells are destroyed and the
six-hooked embryo, which is thus freed,
bores its way through the intestinal
wall and wanders, actively or pas-
sively (that is, carried along by the
blood), to various organs of the body,
liver, lungs, ovaries, bones, skull, ete.,
where it develops first into an acepha-

infested with theadult Hydatid Tapeworm  locyst, which may develop further into

{Taenie cehinoescens), natoral size. [ After oy B Far :

OB, 700, . 50, B 00 any of t.lu.a var iations given below in

the description of the larval stage.
The heads which are formed, upon being devoured by a dog or wolf,
then develop intd adult tapeworms.

The larval stage develops rather slowly, and may persist for many
years. Thus, cases are on record where the hydatid has existed for 2,
4, 8, 15, 18, and even 30 years in man, very often, however, with fatal
results.

Modifications of the hydatid cysts,—The larval stage appears in several different
forms, which have been described under various names as representing different
species. It is now admitted, however, by nearly all authors, especially by zoologists,
that all these forms belong to one species and have been bronght about by different
maodes of growth. Let us assume that a six-hooked embryoe has reached the liver,
lungs, or some other organ of the secondary host (man, cattle, sheep, etc.).

Abont four weeks after the infection small cysts, scarcely 1 mm, in diameter, are
noticed in the interlobular tissue of the liver, for instance. They consist of an outer
cyst, formed by the connective tissne of the host, and an inner solid body, 0.25 to
0.50 mm, in diameter, which represents the young parasite. The six hooks of the
embryo have been discarded and the organism consists of an outer transparent cap-
anle—the cuticle—20 to 50 g in thickness, and a granular content somewhat con-
densed on the periphery and containing cells which are not distinctly separated

from one another. At the end of eight weeks the parasite has doubled in size.
The cuticle, which is very elastic, grows thicker and its inner surface is covered
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by a thin membrane (endocyst, parenchym layer, germinal layer) which repre-
sents the comdensed granular content; this was at first solid and oceupied the
entire space inside the cuaticle. The endoeyst now incloses a
cavity containing a elear watery fluid. The parasite continues
to grow, the eunticle becomes stratified; the germinal layer
shows a histological differentiation into small cells occupying
the periphery, large cells on the inside, and granular cells
oceupying the irregular spaces on the surface. At the end of
nineteen weeks the parasite has reached 10 to 12 mm. in diame-
ter; the ligquid in ihe interior contains a number of chemical
eompositions, the parenchym layer has grown slightly, the cuti-
cle is about 0.2 mm, thick. When the parasite is composed of
only these portions, that is, cuticle, endocyst, and the contained
liguid, it represents the form which some anthors inclode nnder
the term deephaloeystis, 1f we imagine all the portions of fig.
105 absent, which are designated by the letters u to 2, the por-
tions cu and pa being left, we have before us a simple acephaio-
cyst (headless echinococens hydatid). Although the parasite
frequently remains in this condition, or rather is found in this
condition, the acephalocyst does not represent the final larval :
stage. Referring to fig. 105, a, we see a slight proliferation wg 103.—Adut Hy-
of the parenchyma. This protnberance grows gradually into  datid Tapeworm (Tae-
the cavity of the hydatid and develops into a brood capsule, #in echinococcus), en-
b, ¢, the eavity of which is lined by o thin eunticle. The heads hr‘“ﬁ“’*mm'ﬁk'
of the sneeeceding generation of tapeworms develop in these g;t]’_:ll i gt
brood capsules, but anthors are not entirely agreed as to how
they develop. Thus, Lenckart states that a diverticulum is formed which extends
into the eavity of the hydatid eyst, that the head is formed at its base, and the
diverticulum then invaginates. The sue-
cessive stages may be seen in e, d, and e
of fiz. 105. Moniez, on the other hand,
states that the head develops inside of
the brood capsules, passing throngh the
stages f, ¢, h, and i; he admits, however,
that there is occasionally a divertienlom
formed, at the end of which is developed
a head, not in the manmer deseribed by
Lenckart, bnt in the same manner as if
the head had formed inside the brood
capsule f, k. Whatever may be the mode
by which these heads are formed, several
(5, 10, 20, or even 34) may develop in one
brood capsnle. Az numerous brood eap-
gules may develop in one hydatid cyat,
it is not to be wondered at that many
4 thonsand heads are sometimes found in
hydatid cysts. Ocecasionally the brood
( capsules will be found ruptured, so that
F1o.106.—Hooks of adult Hydatid Tapeworm: the heads extend free into the cavity of
@, from a hydatid; b, three weeks after feeding the hydatid (m), and heads are oceca-
toa ﬂhﬂs m e, fl::m ﬂ“ﬁ;dﬂll'ﬁh*f- “ﬂ“"':iﬂ:“ ﬁl-‘“”ﬂ:;f sionally found floating free in the liguid
a-¢, showing the gradnalcnangesinform. x00. of the oyat (n). The hydatid, so far as
R wo have traced it (with cu, pa, a-n), is
a mature larval stage such as is frequently found in animals, and if this cyst is
devoured by a dog the separate heads or scolices will develop into adult tapeworms.
From this point, or even before it, several modes of development are open for the
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hydatid: Thus, small centers of growth (o, p, ¢, ) may form in the wall of the
parasite. As these growths increase in size a enticle is formed around them (p, 4),
and they burst throngh the wall in which they are growing and continue their
further development in the same manner as the mother hydatid. If these so-called
daughter cysts fall into the eavity of the mother cyst, the entire parasitic eyst
{mother hydatid 4 danghter hydatids r, z) presents to us the form described as the
endogenons Eehinococeus ( Acephalueystis endogena Kuhn, Eehinococous altricipariens
Kiichenmeister, and £. hydatidosus Lenckart), found particularly in man, hogs, and

-=-.____________

F16. 105, —Diagram of an Echinococcns hydatid: ew, thick external euticle; pa, parenchym (germinal)
layer; e, d, e, development of the heads, aceording to Lenckart; £, g, &, @ & development of the lieads
according to Moniex; I, fully developed brood capsule with heads; =, the browd capsule has rop.
tured, and the heads hang into the lumen of the hydatid; s« liberated head floating in the hyda.
tid; o, p, g, r, & mode of formation of sscondary exogenous danghter eyst; o danghier eyst with one
endogenous and one exozenous granddanghter eyst; w, ez, lormation of endogenons eyst, after
Kubn and Davaine: w2, formation of endogenons danghter eysts, after Nannyn and Lenckart: y,
at the expense of a head; z, from a brool eapanle ; erag., conatricted portion of the mother cyasi.
(A fter K. Blanchard, 1886, p. 426, fig. 257, alightly modified.)

horses. The growth does not necessarily stop with the danghter cysts, but a third
generation of eysta (granddaughter eysts) may form in the same manner inside of the
daughter cysts, as shown in x, The brood capsules of the mother cyst, or even the
geparate scoleces, may, according to certain authors, fall into the cavity and
develop into danghter cysts, If the danghter cysts continune their growth outside
of the mother eyat, as shown in g, r, 5, {, we have the form described as the cxogenons
Eehinococens ( Acephaloeysfis eregena Kuln, Fehinococons scolicipariens Kiichemneister,
E. simplex, and FE. granulosus Lenckart). It will be at once seen that it is sometimes
diffienlt to decideswhether the parasite ig an exogenons echinococeus or whether the
cysts s and ¢ have developed from six-hooked embryos.
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In the case of endogenons echinococens it would not be at all strange if we found the

scolices free in the liquid # or a ruptured hrood capsule m, cansed by contact of the

brood eapsule with the danghter hiydatids,

Generally, the hydatids are more or less round, bhut frequently diverticula (erag.)
are noticed in the walls; for the eyst will naturally develop in the direction of the
least pressure, and if this pressure is least at one particular portion of the cyst a
diverticulum will naturally form at that point. This grgwth
of diverticnla leads us to the consideration of the form of
hydatid known as FEchinococens racemosus and still another
form not distinctly separated from FE. racemosus, that is, E.
multilocularis ( E. alveolaris, the “twmeur hydatique alveolaive”
of Carriére).

E. racemosus Lenckart, the grape Fcehinococcus (fig. 106),
is composed of a number of cysts more or less intimately con-

: i Eshinoeocens, natnral
necterdl with each other, so as to give the appearance ﬂf_ﬂr size. {After Louckart,
bunch of grapes or of fish spawn. It is diffienlt to dis- 155 5. 705, fig. 334.)
tingnish in some cases whether the parasitic growth repre-
sents a hieavy infection of small hydatids, each of which has grown from a six-
hooked cmbryo, or whether all the eysts have arisen by bondding from a single cyst.
Cases of this kind have been reported in cattle by Kuhn and others,

E. multilocularis,' as stated, is a form of growth which is not distinetly separated
from FE. racemosus; in fact, the two way easily be classed together, as Leunckart
snggests, B, mulfilocularis s. st. represents a group of small hydatids (figs. 107-109)
lving close together, in many cases connected in a common stroma. This variety is
fonnd ehiefly in Switzerland and Germany, where abont 70 cases have been reported
in the liver of man and a number of cases in cattle.

If a section iz made of the parasitic growth we find numerous small caverns of
irregular shape, containing a rather transparent gelatinons snbstance and embedded
in a common sabstanee or stroma of connective tissne, in which blood vessels and
gall ducts are occasionally seen. The liver cells, however, are entirely atrophied.
For many years the nature of these parasitic growths was misunderstood and they
were diagnosed as colloid cancers until Virchow (1856) discovered that they were
hydatids. '

Four other terms which have been applied to the hydatids also need a word of
explanation. Rudolphi made nse of the terms E. hominis, E. simiae, and E. veterino-
rum to designate the echinococens of man, apes, and other animals, respectively,
supposing that they belonged to three separate species. Diesing, however, main-

tained that all three forms represent the larval stage

of one species and introdoced the name E. palynor.
phus to designate the larval parasite, a name which
zoologists now quite generally accept.

Fui, 100.—A racemoss

HYDATID DISEABE IN VARIOUS ANIMALGS,

Fio. 107—Section through a mult. LD disease caused by the larval stage of
locular Echinococens. x30. (After this parasite is known as Hydatid, or Echi-
TeMCEATs, L0 20T e G011 nococcus, disease. In general terms, the hy-

datid may oceur in any organ of the body, but is most commonly met

with in the liver or lungs. The symptoms will of course vary accord-
ing to the location of the parasite.

!Several anthors, more particularly Miiller and Mangold, consider that this form
represcnts a distinet species, The ordinary adult is said to bhave plumper hooks,
while the eggs are not collected in ““egg balls.” The adult of E. multilocularis is
said to have more slender hooks and its eggs are described as collected in * egg balls.”
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It is mot at all rare that the hydatids are not known to be present
until discovered by post-mortem examination; they may however
become very dangerous becaunse of their sitnation, their volume, and
the pressure they exert. When they oceu-
py an important organ, when they reach a
large size, and when the walls of the cysts
become osseous or cartilaginous; or when
numerons, they may canse serious trouble
or death; they are frequently fatal when
after bursting they are discharged through
an organ communieating with the exterior,
symptoms persisting and increasing, the
expelled matter having a gangrenous odor,
or when they discharge into a serous cavity
or into a large blood vessel.

Hydatid disease in cattle—Three cases
are known where cows died snddenly
which had hydatids in the heart; Fnisen

F16. 108 — A multilocular Echinooscens 18 Ellthﬂl'if.].r ﬁ}l‘ thﬂ statement t-hﬂt the hj"' .

from the liver of a steer, naturalsize. (latids of cattle are short lived, and show

(After Ostertag, 1895, 1. £27. 60880 5 oreat tendeney to degenerate and be-
come caleified. (See also under “Abattoir inspection,” p, 121.)

Symptoms.—The parasites are generally found in the liver and lungs,
seldom in the heart. When in the
heart symptoms are not generally ex-
hibited unless the eyst breaks through
the musenlar wall and hangs into the
cavities of the heart, or when the cyst
discharges; in these cases apoplexy is
generally the result. It is scarcely
possible to diagnose echinococcuns of
the spleen. In echinococcus of the
lungs a slight cough is first noticed,
which increases according to the de-
gree of infection and the size of the
paragites, oceurring at times every five
or ten minutes. This cough is absent
when the liver instead of the lungs is
partiecnlarly infected. Respiration in- Qo &P
creases to 80 or 84 per minute. Inspi- ®
ration is broken. Fever is at first ¥ 100.—A multilocolar Echinococcns
a-hﬂel'lt-; ulse about 70 to 85: milk se- from the pleurs of & hog, natural size.
cretion f:, lessened, appatit:fs: nermmal * T SeRol R RS e
except toward the end of the disease, when the hide becomes bound, hair
becomes stiff and dry.  Pressure on the right side of the region of the four
last ribs causes the animals to show signs of pain, and there is a dull per-




FLUKES AND TAPEWORMS OF CATTLE, SHEEP, AND SWINE. 119

enssion sound similar to, thongh not so deep as that in plenro-pnenmonia,
covering small areas or the entire breast and the region of the right lobe
of theliver, Placingthe earon the chest one hears a heavy harsh breath-
ing mixed with other sounds, whistling, rattling, or at the moment of
inspiration, an exceedingly characteristic tone which Harms has named
“Guurksen” (cloe-cloe of Hartenstein), and which one hears when he
presses and shakes bladders filled with liguid. In liver echinococcens
the labored breathing is generally absent, but digestive troubles are
present, appetite and rumination become irregular; intestinal catarrh,
indigestion; a yellowish color of the eyes are noticed. (Abstracts from
Ziirn (1882, p. 136) and others; Harm’s Die Echinococcus-Krankheit des
Rindes, 1870, is not accessible here.)

A rectal exploration oceasionally shows an enormously enlarged liver,
and thus directs suspicion to the disease.

In ante-mortem examinations hydatid disease of the lungs in cattle

Fro, 110, —Lymphatica of a steer infested with the so.called * Tongne worm ' (Linguatula rbingria.
(After Ostertag, 1895, . 434, fig. 102.)

may be mistaken for plenro-pnenmonia, but in the latter dizease the
sounds upon percussion are deeper and duller than in the former dis-
ease, It will be recalled that contagions plenro-pnenmonia is not found
in the United States.

For differential diagnosis in post-mortem examinations, see page 121,

Hydatid disease in sheep.—Very little is written upon this subject,
but from the data published the symptoms shown by sheep are as vague
and indefinite as those exhibited by eattle.

Feebleness, dullness, and indifference, though these may not be very marked,
except at the last stages of the malady, when the animal is cacheetic. There are
frequent tympanites, and pruritus at varions points; the wool is dry and brittle and

easily pulled out, and, in general, the symptome are confounded with those of fascio-
liasis (distomatosis). (Neumann.)
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Hydatid disense in swine.~No particular symptoms have been de-
seribed for hydatid disease in swine,

Pathology.—The pathological lesions naturally vary according to the
orguns in which the parasites are sitnated. There may be an enormous
increase in the size and weight of the lungs or liver. The normal
weight of the liver of an ox is about 5 kilograms (11 pounds), but
hydatid livers have been recorded which weighed 50 kilograms (110
pounds), 130 pounds, 145 to
146 pounds, and even 153
pounds, A pig'sliver weighs
on an average about 2 kilo-
grams (4.4 pounds) wheu nor-
mal, but hydatid livers have
been recorded weighing 50 to
100 pounds, A steer’s lungs,
normal weight 6 pounds, may-
increase to 40 or 54 pounds.

The imcrease in size of these
organs by the growth of the
parasites naturally canses a
displacement of other organs;
the curvature of the dia-
phragm is changed; the in-
testines may be compressed
and constricted; adhesions
may form; the surface of the
organs containing the para-
sites naturally assumes an ab-
normal outline, bulging ont at
points corresponding to the
hydatids.

The hydatids themselves
cause an atrophy of the spe-
cifie tissue of the organ, the
connective tissne of which
- proliferates and forms a cap-

K = suleimmediately surrounding
Fia, 111L.—Portiona of an adult Fh’lt-‘iln;lll;azin (Moniezie the parasite; the surface of
plmigginee).  (Afer Stiles & Hassall, 1893, P11, fig. 1). this Uﬂ!}&lllﬂ iz smooth and
ol glistening, and entirely sepa-
rated from the enticle of the eyst, so that with care the parasite may
be freed without injury; the capsule grows in thickness from 1 to 10 mm.
After a time the cysts may undergo degeneration; the entire body may
be replaced by a caseons or gelatinous amorphie mass in which hooks
or remnants of the cuticle may be found. The multiloeular echinocoe-
cus presents an appearance differing from that of the ordinary form
and resembling a cauliflower to some extent.
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Difterential diagnosiz.—In post-mortem examination, hydatid disease,
especially of the lungs, may occasionally be mistaken for tuberculosis,
more particularly when the hydatids are very young and numerous, or
degenerated; in tuberculosis, however, (1) the neighboring' lymphatics
will generally be involved, which is not the case in hydatid disease,
while (2) in hydatid disease the parasite is generally easily separated
from its surrounding capsule, (3) the elastie euticular membrane is lam-
ellated. and (4) a mieroscopic examination will in some cases show the
hooks of the heads. See also p. 79.

Treatment.—It is useless to waste time in trying to treat a domesti-
cated animal in which echinococens is suspected nnless the animal is an
ezpecially valuable one, and unless the parasite is loeated in an organ
which can be reached by surgical interference.

A number of methods for treatment in man have been suggested from time to time,
but surgical interference is the only one which has been followed by satistactory
resnlts. For a discussion of this sub-
ject with citation of cases, see Da-
vaine (1879, pp. 592-663).

Prevention.—Keep dogs away
from slanghterhouses. This will
prevent their becoming infected
with the tapeworms, and thus = .
prevent their '[;ra,“sm]ttylg the Fie112._Three viewsof heads of the Flat Moniezin

{Moniesia planizssima). 17, (After Stiles & Haa-
parasite to man and animals. e i, figs. 2-2b.) See p. 127.
Stray dogs should be killed; all
other dogs should be looked upon as suspicions characters, and should
not be accorded the privileges of human beings.

ABATTOIR INSPECTION.

Organs infested with echinocoeeus are not directly harmful to man as
food, since the parasite will not come to maturity in man’s intestine, and
there is no objection to placing these organs on the market after the
portion containing the parasite has been removed. Removing aud
destroying the infected portions are precautions which should always
be taken in order to prevent the possibility of the further infection of
dogs.

The abattoir is the proper place to attack this disease, and a caretul
and persistent destrunction of the larval stage found in meat inspection
must finally result in lessening and even exterminating the disease.
Heat should be used in destroying the parasite.

Frequeney of the hydatid in various animals.—The frequency of hy-
datid varies greatly in different countries. Aeccording to statistics thus
far published the parasite appears to be most frequent in Ieeland, India,
Eastern Siberia, and Australia; it is more common in Mecklenburg

1An infection of the lymphatics (fig. 110% with the so-called “Tongue worm™ ( Lin-
gquatula rhinaria) should not be mistaken for tuberculosis.,
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than in any other part of continental Europe. The Umited States seems
to be comparatively free from hydatid infection, althongh the disease is
apparently on the inerease.

[Iwited States.—1 have seen cases of hydatids in this conntry in eattle,
hogs, the camel, and man, but as yet have seen no cases in sheep.
Wheeler records 117 eases of liver echinococeus in 2,000 hogs examined
at New Orleans; the cases in domesticated animals which I have
examined came from the District of Columbia, Missouri, and Nebraska;
Welch records it for Maryland and several of the Bureau inspectors
report it for various abattoirs.. (For the cases in man, see p. 124.)

Iceland.—The statistics for leeland are not altogether satisfactory,

-but it is alleged that in some districts every sheep of three years old is

infested, while it is an exception to find a cow ten years old which is
free from this parasite; in some districts it is estimated that about
one-third of the sheep are infested ; one anthor estimates that one-fourth
are infested.

India.—Seventy per cent of the eattle are infested (Neumann).

tfermany.—The statistics for Germany are more detailed than for any
other country; it must, however, be borne in mind that while some

Fia. 118 —Dorgal view of sexunally mature segpment of the Flat Moniezia { Woniesia planiseima) : ep,
cirrus pouclhi; de, dorsal cannl ; gp, genital pores; 4y, interproglottidal glands; a, nerve; op, ovary;
rg, receptaculom seminis; &y, shell gland; & tosticles; v, vaging; ve, ventral canal; vod, vas defer
ens; oo, vitellogens gland. Enlarged. (After Stiles & Hasaall, 1893, PLL 1L fig, 4.)

German statistics include the whole number of animals slaughtered
and the entire number of cases found, other statistics leave out the
calves and omit from the list those cases of light infeetion in which the
portion containing the parasite could be excised and the rest of the
organ placed npon the market. The following statistics are compiled
from various sources:

Peiper (180) takes the statistics of 52 slaughterhounses in varions parts of Germany
and concludes that 10.39 per cent of the cattle, 9.83 per cent of the sheep, and 6.47
per cent of the hogs harbor hydatids; the average for Greifswald, Wolgast, Auklam,
Demmin, and Swinemiinde { Vorpommern) was: Cattle, 37.73 per cent; sheep, 27.1
per cent; hogs, 12,8 per cent; for Greifswald alone, cattle, 64.58 per cent: sheep,
51.02 per cent; hogs, 4.93 per cent.

Mecklenburg.—About half of the animala are infested (Sahlmann). Cows infested
to 25 per cent, sheep 15 per cent, hogs 5 per cent (Metelmann).

Steltin.—Cowa (203:1425), 7.1 per cent; hogs (1238:16829), 7.5 per cent; sheep
(3807 : 14717), 25.8 per cent (O1t).

Leipzig (one year).—Sheep (591:4515), 15.09 per cent; native hogs (196:5166), 3.79
per cent; Hungarian hogs (181:843), 27.47 per cent. In native hogs the liver (3.81
per cent) was more frequently infected than the lungs (0.26 per cent); in Hungarian
hogs liver, 12,08 per cent; lungs, 11.79 per cent; in sheep the lungs (12.71 per cent)
were more frequently infested than the liver (3.73 per cent). (Mejer.)
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The Berlin statistics (quoted from Braun, 1895, who takes them from
the Berichte iiber die stiidtische Fleischbeschaun in Berlin) are espe-
cially instruetive; they are here reduced to percentages in order to
bring out the results more prominently :

Number of organs of cattle, sheep, and hogs condemned for hydatids from 1558 to 1803,
CATTLE (CALVES NOT INCLUDED).

Comdemmed for hvdatids,
; Iy g
Year. ﬁfﬁug. 5 _I?.unga. Livera,

Fomber. | Per cont.| Number. | Per cent.
LBBE-BIY . . ciicanevssaviier sasnunisarassnsasnnsans 141, 814 G, 578 4.6 2, GRE | 1.8
1l N e L e T N S S R e e 154, 218 7, 266 4.7 2 418 1.5
B e e e o b et e 124, 583 6, 702 4.6 1,838 1.5
g e o e, g 136, 268 4, 497 3.2 1,721 | 1.2
T Tn Tl R i, b E s e R R LR e 142,874 2, 543 1.7 3 | 2

SHEEP.
P : I
AR s s e e S S 338, T8 5, 041 1.4 3, 63 09
T B R AR e | e o 430, 362 5, 479 1.2 2,742 .6
L O e T SR A . A e = B S &T1, 843 4, 595 1.2 2,050 -
i e e AR e S N e R R 367, fid 4, 435 1.2 1, 66O .4
180093 . 3 RS R 355, 49 8, 331 .8 1,161 =5
HiHzE,

T AR s e e VL o ey (M 5, 010 1.2 5, 285 11
e s P e 442, 115 ik, 523 1.4 5, UTR 1.1
T R SRR SRR e T e R 472, 850 5, 033 1.07 4, 735 AT
L N B R el SR S S e e AR R S B e 5D, 551 6, 037 1.1 4, 874 | L8
IEMTT..l 518, 073 6, 735 1.8 | i,BlE-i 08

P

1893-94 in all 13,424 lungs and 6,283 livers. (Berichte ii. d. stiidtische Vieh- u.
Echlachthf.)

These statisties show that from 1885-89 to 1892-93 there has heen
a reduction in the number of organs condemned for hydatids both in
cattle and sheep, which must be attributed to the system of abat-
toir inspection, and which must necessarily result in a corresponding
decrease in hydatid disease in man. This reduction is not so apparent
among hogs, but it must not be forgotten that Berlin slaughters large
numbers of hogs imported from districts in which the slaughterhouse
inspeection is exceedingly superficial. We saw above that some Ger-
man importations of hogs from Russian Poland, Bohemia, ete., were
infected with Cysticercus cellulosae to 50 per cent, and hogs which are
kept in such a manner as to allow this infection will certainly also bring
up the German stafistics of hydatids. I am strongly inclined to give
much greater importance to the Berlin statistics than appears from the
percentages of infection among the hogs.

THE ADULT TAPEWORM IN DOGS,

(See p. 101.) It seems to me entirely impracticable to attempt to
guard against hydatid disease by trying to definitely diagnose the pres-
ence of the adult worms in dogs. If, however, the worm is found in
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dogs, the latter should be killed and burned. The hydatid is altogether
too dangerous a parasite in man to warrant a person’s treating a dog
which harbors Taenia echinococcus, _

A decision of the ** Professoren-Kolleginm des Tierarznei-Instituts zn Briissel,”
thongh amusing to Americans, is of great importance to any conntry in which canine

flesh is used as food ; that is, that the oesophagus, stomach, and intestine of all slaugh-
tered dogs are to be excluded from the market.

HYDATID DISEASE IN MAN,

It is important to consider this subjeet in this connection in order to
insist upon the necessity of destroying hydatids found at abattoirs,
Hydatid disease is the most fatal zoo-parasitic disease which affects
man, ‘50 per cent of the cases dying within five years after infection,”
but its ocenrrence in man is fortnnately comparatively rare in this coun-
try. One of the volunteer assistants in the Bureau, Dr. H. O, Sommer
(1895-946), has rﬂcently compiled 100 eases which have been found in
the United States. Many of the cases were among foreigners, and some
of these were certainly infested before coming to this eountry.

The 100 cases in the United States were distributed as follows:

BY NATIONALITY,

Nationality. Caaes, Nationality. Cases. | Nationality. ] Cnsea,
AT et e e B 0 e 5 Wredeh o ] 1
s Colored ™ . S 1 || Japanese. ... et 3 1| ey 1 1 P A e e 4
En hah.....,.. B [} BNCEIOHAN s envrvnrannss L || Unstated .......cocc.., 54

OERIENBTA" (vneennas 2| '*:‘.{ula.uu 2 Lt ZHEE
PRIl Sas et anman 2 'ﬂ'ui;m T 2 Rkl Ao 100
F T 1111 IR o S 1 | i e P e e e LI
1 Y T e R R E;i Bwede. .. cciissiiciaass 1

I
By gex: Males, 47; fomales, 28; unstated, 25,
. BY STATES.

State. Cases State, Cages. J State. Cases,
ALABANI o e vrvrmernnnras 2( Lonislana . ......cee0:-. Hurﬁf}l Pennaylvania .......... 10
Califomln . ... ccccnannns 1 || Massachugetta.........|Blor61)|| Tennessea.............. 1
Connecticnt. . 1 Ml.u-aml.n............... T i o 1(+%
District of {.‘.n]umhin g 4 | Aichi S e i Ll Vermomt ... oioaaisanes 1
| T SO R 3 (| New rmy cvmsaasas P B [y r [ e mnEm SRR ) | 2
Indinna . B 1| New "i'ork SEEEE 33 | Washin un,..,,.-..,..i L
E&ntlm'ky .............. 2 || Ohio .. T IUuat-a “....“..,.“.I 15

Of 981 cases from various parts of the world, the greatest number
occurred in persons between 21 and 40 years of age, as shown by the
following classification by ages:

Years. Cases. Y aara. | Cases.
b [ 115 ) (SRR | 7 I B T ) [N | -
D s s e = w ! L L BT R (1 e SR {38
- hRy T [ R A e Lo R R R T R e | 18
R PR R ! 285 | OVOr 80 .omemnieianaea] 2

I IR | TR s S R 138 :
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I'n man the organs most frequently infested arve the liver, lungs, kid-
neys, and eranial eavity. Thus, of 1,806 cases of organ infections, the
liver was infested in 1,011 cases, lungs in 147, kidneys in 126, and cra-
nial cavity in 95,

Hydatid disease is especially common in Iceland and Australia. Ifor
Iceland the statistics are very contradictory, some anthors estimating
that 2 per cent, others 162 per cent (probably exaggerated ), of the inhab-
itants are infested. Three thousand cases are reported for Australia
between 1861 and 1582,

In central Enrope the hydatid is found on an average once in every
130 post-mortems. The frequency varies in different localities, Meck-
lenburg and Pomerania leading the list. Ostertag gives the following
statisties: .

e =z - e —

Locality. Cnses. P'T:I'I:::m Par cent.
RABEOONE wuassn ne s nims minie mn 25 1, 025 2,43
P o c e v i 20 1, GGO0 1.47 |
P R R T e ] 4,470 0. 76
Gottingen ........ooooooooon a ) L
THia. LT o s SR T e T 2 002 . |,
I - < DR ! 1, 220 .M
e e T ER 3 1, 287 L
A s s i s s mna s s - 1,81 A1

Peiper collected 150 eases for Vorpommern from 1860 to 18%0; in post-
mortems at the Pathological Institute of Greifswald the percentage
was 1.9,

Prevention of the disease in man.—The disease may be prevented in
three ways—

(1) By recalling that the dog is not a human being and should not
be treated as one. Too intimate association with dogs is sure to breed
the disease in man.

(2) By preventing infeetion among dogs. This ean be done by keep-
ing dogs away from slanghterhouses, and by the destruction (by heat)
of all hydatids found in slaughtered animals. The slaughterhouse is
the best place to institute measures against hydatid disease in man.

(3) By killing all stray and ownerless dogs.

Adult Tapeworms of Cattle and Sheep (Subfamily Aneplocephalinae).

Adult tapeworms are more or less frequently found in the intestines
of eattle and sheep, more rarely in the bile duct of sheep. As stated
on page G8, they all belong to the subfamily Anoplocephalinae; they
are very closely related to the tapeworms of horses, hares, and rabbits,
and yet are entirely distinet from these forms,

Owing to many misidentifications of tapeworms which have been published, nud
to the meagre descriptions of some of the species, it is impossible to state exactly
how many different forms actually ocenr in-eattle and sheep, but we are now in a
position to clearly define the most common forms which oceur, especially those which
are found in this country, and to suppress some of the worms which have been
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deseribed as distinet species of parasites in these animals, bhut which in reality are
identical with forms previously described under other names, or are parasites erro-

Fia. 114.—Doraal view of
gravid segments of the
Flat Moniezin (Moniezis
planissima), showing
the uterus, enlarged.
(After Stiles & Hasaall,
1893, PL 1T, fig. 5.)

neonsly attributed to these hosts,

Cattle.—Eight different species of tapeworm have
been reported from cattle, but in all probability only
four of them are found in this host; these four spe-
cies all belong to the genns Moniezia, and two of
them, namely, Moniezia planissima and M. expansa,
are found in this country. -

This Bureau has knowledge of only two adunlt tapeworms
in American cattle, but I have examined specimens of three
other species, namely, Moniezia alba, M. Benedeni, and M. den-
tienlata, preserved in varions European collections and hear-
ing the label that they were taken from cattle. Of these
three forms, M. denticulata (=Citlolaenia denticulata) is8 un-
questionably a parasite of rabbits instead of eattle (Stiles &
Hassall, 1896), and an error must have been made in the
original label; M. alba and M, Benedeni are evidently legiti-
mate cattle parasites. Rivolta (1878) states that he examined
a tapeworm collected by Perroncito fros: the ox which he
(Rivolta) considered identieal with a worm he at first labeled
“ Taenia denticulata (7)" and which he later described as
Taenia ovilla {=Thysanpsoma Figrdi). Perroncito has, how-
ever, recently stated to Lungewitz (1895, p. 6) that he found
this worm only in sheep. Thysanosema (Giardi is accordingly
not yet established as a bovine parasite. Von Linstow (1540,
p. 20) includes two other tapeworms, namely, Stilesia centri-
purctata and 8. globipunctata, as parasites of cattle, but I am
unable to find the anthority for this statement.

Sheep.—A large number of tapeworms have been
deseribed or recorded as parasites of sheep, but the
number of species must be considerably reduced,
for some of the forms deseribed as distinet species
are identical with forms previously described under
other names, while other forms
were misdetermined. Four
species, namely, Moniezia plan-
issima, M. expansa, M. trigo-
nophora, and Thysanosoma
actinivides, are known to oceur
in American sheep.

Beveral other forins, namely, Mon-
iezin alba, M. Benedeni, M. Neumanni,

M, nullicollis, M, Vogti, Thysanosoma Fia.115—Egg of the Flat
Giardi, Stilesia centripunciata, and  Moniezia (Monieria planis-

8. globipunctata, occur in sheep in other countries. Mon- sima), greatly enlarged.

iezia denticulata (=Cittotaenia dentienlata) of the rabbit
has erroncously been reported from sheep in Europe,

{After Stiles & Hassall,
1803, P1. IL fig. 6.)

Swine.—No species of adult tapeworm is positively known to be a
normal parasite in swine, but Cholodkowsky (1894, pp. 552-554) records
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specimens of Thysanosoma Giardi said to have been taken from hogs in
Russia, and Detmers (1879), and Stiles (1595, pp.
220-222) have recorded three cases of other forms
alleged to have occurred in this conntry.

The three genera of adult tapeworms for us to
consider in connection with cattle, sheep, and swine

W

]
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are Moniezia, Thysanosoma, and Stilesia, #.—""g‘
T
For a technical diseussion of these genera and theirspecies, ﬁ?
with bibliographies, see Stiles & Hassall (1893) and Stiles E
(1896). For convenience of disenssion, all of the forms will =%
be treated together. For anatomical characters, compare E

figs. 111-124 with the key, page 21.

ZENUS MONIEZIA.

It is often quite diffienlt to distingnish befween the differ-
ent forms, as the specifie characters must to a great extent
be taken from the internal anatomy, and it is therefore
necessary to make a microscopic examination of one or more
gpecimens which hawve Dbeen artificially stalned. In many
casges, however, these characters may be recognized if a fresh
worn is allowed to macerate one or two days in water; then
by pressing some of the segments between two pieces of glass
and holding them to the light some of the internal anatomy
can be recognized.

24. The White Moniezia (Moniezia alba) of Cattle

and Sheep.

SyxoNvyMY.—Taenia alba Perronecito, 1879; Moniezic albe
(Perroncito) R. Blanchard, 1891; (?) M. alba var. dubia
Moniez, 1801,

This tapeworm has been recorded for Framce, Italy, and
Algeria, but not as yet for this conntry. Poorly preserved
specimens of M. planissing resemble this form in that the
interproglottidal glands ean not be seen distinetly. This
renders it possible that M. albe is simply a poorly preserved
M. planissime—a point which can not, however, be demon-
strated by a comparison of the original types; on this ac-
count, it is necessary to retain both species.

25. Vogt's Moniezia ( Moniesia Fogti) of Sheep.

BYRONYMY,—Taenia Togti Moniez, 1879; _Anoplocephala
Fogti (Moniez) Moniez, 1891; Moniezia Fogri (Moniez) Stiles
& Fiassall, 1896,

Very little is known about this supposed species, which
may be a distinct form or may be a dwarfed specimen ot
some other species. It has heen found onee in Franee and
onee in England, but is not yet recorded for Ameriea,

26. The Flat Moniezia ( Mowiczia planissima) of Cattle
and Sheep. Fig. 116.—Portions of an

adult apecimen of the
[Figs. 111-115.] Broad Moniesin { Moniezia

BYNONYMY.—Moniezia planissinia Stiles & Hassall, 1892; espansa), natural size.
Taenia ( Moniezia) planissima (Stiles & Hassall) Brann, 1895; (After Siiles & Hassall,
T. expansa pro parte of varions anthors, 1803, PL VT, fig.1.)

This seems to be the most common aduolt tapeworm in Ameriean eattle: it also
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occnrs in American sheep, bot is apparently not so common in this host, It is fonnd
also in Franee, Germany, and Italy.

27. Van Beneden's Moniezia ( Moniezia Benedeni) of Cattle and Sheep.

SyNoNYMY.—Taenia Benedeni Moniex, 1870 ; Moniezia Benedeni (Moniez) R. Blanch-
ard, 1891,
This worm was recorded once for sheep in France and once for cattle in Austria.

28. Neumann's Moniezia ( Moniezia Newmanni) of Sheep.

This worm was deseribed by Moniez in 1891, and has been recorded only onee, 1t
was found in France.

29. The Broad Moniezia ( Moniezia erpansa) of Cattle, Sheep, Goats, etc.

[Figs. 116-119.]

EyNoNYMY.—T Taenia orvina Goeze, 1782; ? Halysia ovina (Goeze) Zeder, 1803; 1 T.
erpansa Rudolphi, 1805 (nomen nudum); T, erpansae REudolphi, 1810; Alyselminthug
erpansus (Rudolphi) Blainville, 1828; Moniesia erpansa ( Rudolphi) R. Blanchard,
1801; Taenia ( Moniezia) erpanse of Braun, 1895.

This worm is quite common in America and Europe, both in cattle and sheep.

30. The Triangle Moniezia (Moniesia frigonophora) of Sheep.

[Figs. 120-121.]

SYNONYMY.—Moniezia frigonophora Stiles & Hassall, 1893 ; Taenia ( Moniezia) tri-
gonophora {Stiles & Hassall) Braun, 1295, Also T. erpansa and 7. Benedeni pro parte
of some anthors.

This is rather a eommon parasite of American sheep, and is also found in Franece.
It takes its name from the triangular arrangement of the testicles. I have seen one
serions onthreak of disease in gheep due in part Lo this parasite and in part to the
twisted wireworm { Strongylus contortus) of the stomach.

Genus THY SANGCSOMA.

Represented by one species in North America and Sonth America and one species
in Enrope.

31. The Fringed Tapeworm ( Ilysancsoma aclinipides) of Sheep, Deer, etc.

[Figs. 122-124.]

BynonyYMY.— Thysanosoma actinieides Dicsing, 1835; Taenia fimbriata Diesing, 1850
[nec Batsch, 1786]; *° Taenia expansa™ misdet, pro parte, of Faville, 1885; Moniezia
fimbrigta (Diesing) Moniez, 1891,

The Fringed Tapeworm is found in North America and South America, and forms
at times a veritable sconrge to the sheep industry of the Western plains.

Disease.—The disease in sheep cansed by the Fringed Tapeworm has
been studied in detail by Curtice (1890, pp. 91-109), who considers that
next to scab it is the most important sheep disease of the Western
plains. The financial loss it canses is quite extensive, and results from
the failure of the lambs to fatten, the lessening of the wool, and the
weakening of the animals so that they can not withstand the cold win-
ter weather. The parasites develop slowly, and are present in consid-
erable numbers before their presence is suspected. Toward September
the lambs fail to grow as they should; in November the symptoms are
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quite marked. First, the worms produce a local irritation of the intes-
tine, which finally develops into a ehronic catarrhal inflammation;
their presence in the gall duets produces similar results and obstructs
the flow of bile; infected lambs are large headed, undersized, and hide-
bound; their gait is rhemmatic and they appear more foolish than the
other sheep, standing of-
tener to stamp at the sheep
dogs or herders, and lag-
ging behind the flock when
driven; the general symp-
toms are those of malnutri-
tion, and Cuartice considers
them nearly identical with
the symptoms of the loco
disease; in fact, he states
that it is extremely difficult
to distinguizsh between the |
two diseases, and believes Fie.117.—Three views of the lead of the Broad Moniezia
that the fact that the worms 1_.1I'u1~ll'f.ﬁa expansa). ¥17. (After Stiles, 15803, Pl V,
figs. 1-14.) See p. 128,

“may tend to produce de-

praved appetites and a morbid eraze for a particular food is also
reason for suspecting that the loco disease may depend on the tape-
worm disease,” (General systematie disturbances resnlt from malnu-
trition; the usual fat is absent; serous effusions are noticed in the
body cavities, serous infiltration in the connective tissue.

Treatment. —Curtice
found that powdered
preparations of pumpkin
seed, pomegranate-root
bark, cusso, kamala,
male fern, and worm seed
were of no avail, a failure
due, he maintains, to the
anatomical structure of
S8 aseTendn [ i the sheep’s stomach and
B e method of administration;

Fia, 118.— Bexually matnre segments 1::!' the Broad Monieszia T £
(Monieric expansa): op, virrua ponch; ig, interproglottidal o I'I'IE(I.]GIII'E could be llﬂfd

glands; vs, receptaculum semins; sy, shell gland; ¢, testi-  TO diﬁ[ﬂdgﬁ the p;l—l"a.iiitoﬁﬂ
les: v, vaging: L vitello land., Enl & .
Stiles, 1908, P1. VI, fig. 1) Soop. 128, o e from the gall ducts.
Personally, I have never
freated sheep for the Fringed Tapeworm, but 1 would suggest the
advisability of trying the method described on pp. 133-135.
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32. Giard's Thysanosoma ( Thysanosoma GGiardi) of Cattle(?), Sheep, and Swine(?).

SYNONYMY.—Taenia ovilla Rivolta, 1878 [nec Gmelin, 1790); T. Giardi Moniez,
1879; T. acnleate Perroncito, 1882; Moniezia ovilla (Rivolta) Moniez, 1801; M. ovilla
5257—No, 1! 9




130 INSPECTION OF MEATS FOR ANIMAL PARASITES.

var, macilonta Mouniez, 1891; Thysanesoma Giiardi (Moniez) Stiles, 1893; Th. orilla ;

(Rivolta) Railliet, 1893; Taenia Brandti Cholodkowsky, 18 ; Th. ovillum (Rivolta)
Railliet, 1895,

This peculiar tapeworm has been found in sheep in France, Italy, Germany, and
Russia, and has been recorded once in hogs; its ocenrrence as a normal parasite in
both hogs and cattle is doubtful. (See pp. 126-127.)

Genus STILESIA.

Two species of this genus are found in sheep, but peither form is yet recorded for
this continent.

33. TheGlobipunctate Stilesia ( Stilesia globipunctaia) of Cattle(?) and Sheep.

BYNONYMY.—Taenia globipunctata Rivolta (1874); 7. orvipunectata Rivolta (1874);
Stilesia globipunctaia (Rivolta) Railliet, 1893,
Found in sheep in Italy and India; its occurrence in eattle is doubtful. (Seep. 126.)

34. The Centripunctate Stilesia (Stilesia centripunctata) of Cattle(?) and Sheep.

BYNONYMY.—Taenia centripunctata Rivolta (1874); Stilesia centripunciata (Rivolta)
Railliet, 1893; Tuenia (Stilesia) centvipunctata of Braun, 1895,
Found in sheep in Italy and Algeria; its presence in cattle is donbtiul. (See p. 126.)

Fi1a. [19.—Gravid segment of the Broad Moniezia (Moniezia expansa), enlarged. ([ After Stiles, 1803,
PL VL, fig. 6.) Seep. 128,

Life history—Nothing is positively known about the life history of
any of the adult tapeworms of cattle or sheep; but from analogy we
may assume that the life cyele is similar to that of other cestodes,
namely, that the parasite runs through two stages—the adult form, in
the intestine of cattle and sheep, and a larval state (a cysticercus or a
eysticercoid), which will be found as a parasite in an intermediate host,
probably some invertebrate animal, as an insect, snail, or worm. The
intermediate host will become infected from the eggs in the faeces of
the cattle and sheep, and the latter will become infected by aceidentally
swallowing the intermediate host.

While this is what seems to us at present as the probable life history
of the bovine and ovine tapeworms, it must be distinetly remembered
that no one has as yet been able to positively make out the complete
life eycle. In fact, some anthors (Curtice and others) do not think that
it is necessary for these worms to pass throungh any intermediate host,
but they believe that the embryos (in the eggs) are swallowed by the
cattle and develop directly into aduit worms, This theory, however, is
contrary to analogy, and although this Bureau has repeatedly attempted
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to infeet animals in the manner indicated, none of the experiments can be

looked upon as supporting Curtice’s
views, for we were unable to pro-
duoce an infection.

One of the following experiments,
given as illustrations, might at first
sight seem to support Curtice’s
theory, but can equally well be ex-
plained otherwise:

(1) September 2, 1831.—A 6-months-old
lamb fed with thonsands (!!) of eggs of M.
EXpansa.

(etober 2. —Experiment animal showed
ripe proglottids in droppings. The ipfec-
tion, however, was totally out of propor-
tion to the number of embryos fed, so that
the lamb must have become infected in
aome other way.

(2) September I10.—Lamb fed with thou-

sauds of eggs of M. erpansa at three differ- ==

ent times within a weelk. o T
Seplember 30, —Lamb killed and four-hour i _:_—4;

post-mortem held. Intestinal villi, este,, % =

examined microscopically. Result totally 3 : e

negative. & = _1.__%
(3) September 10.—Lamb fed with thon-  E=S —

sands of eggs of M. erpansa five times rih

within a week. Result negative,

Experiments by Curtice and Eu-

ropean anthors must also be consid- g;-‘q‘;. 1 %
ered as negative, for according tothe [ = =
publighed aceonnts of the infeetions ﬁ; == :'f-f
the possible sources besides direct [ i ;‘i,E
ingestion of eggs were not suffi- [= s -
ciently controlled. | =2 i‘-"E-'-' =
TAPEWORM DISEASE OF CATTLE | E "_'_:‘;
AND SHEEP. =

For disease cansed by the Fringed ] =
Tapeworimn, see page 125, 5‘

Source of infection.—It will be -
impossible to make any definite i
statements upon this point until :_"':-.:

thecomplete life history of the worms

3,
1y
T

e

Ll e, B

i

Py

i

LIRS

i

2 R SRR

T
T e
-

ey
[
Ty —
-
o —
e
e

II|IJ| '

Hy

i

T T T T TR T
G

M-
ik

i

B S

L

Fii. 120, —Portions of an adult specimen of the
Trinngle Moniesia (Mewiezia Erigiemophara),
naturnl size. (After Stiles & Hassnll 12593,
PL VIII, fig.1.) Secp. I8

is known.
Occurrence.—~Tapewormsare fonnd

in cattle and sheep of all ages and

at all times of the year, but calves, lambs, and yearlings suffer more
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from the eflects of the parasites than do older animals. They are ocea-
sionally found in animals in stalls, but are more frequent in animals
which are in pasture, and are not so frequent in the winter and early
spring as in the summer and fall.  Worms (M. expansa or M. planissima)
from 6 to 15 feet long have been found in lambs two to four months old,
so that these parasites must grow to maturity very rapidly. Curtice
computes the average growth at about 1 yard per month.
Symptoms.—There can be no question that sheep and cattle may har-
bor a small number of tapeworms with comparatively little or no ill
effects, for these worms are found at abattoirs in sheep which are in
excellent condition at the time of slanghter, The younger the animal
and the greater the infection with worms, the more serious the effects
of the disease; but if able to pass through a certain period the animals
are very apt to recover, for the worms seem to shed their segments
quite suddenly, leaving the hosts with but small tapeworm strobila,
and by the time the parasites again attain a greater length the animals
may have gained in condition and strength to withstand the disease.
Tapeworms affect their hosts in several ways, By assimilating the

*2 n'f.l. .“‘mdg M@- ';q s ® @

-
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H:mi --an%"%ﬁ”%ﬁﬂa S

Fio. 121.—5exually mature segments of the Trinngle Moniezia (Moniezia trigenophora) = ep, cirrna
pouch; de, dorsal canal; ig, interproglottidal glands; », nerve; ov, ovary ; r& receptaculnm seminis;
g, shell gland; ¢f testicles: », vagina; ve, ventral canal; vd, vas deferens; vy, vitellogone gland.
Enlarged. (After Stiles & Hassall, 1883, PLIX, fig. 4.) Seep. 123,

nonrishment in the intestinal tract of their hosts, they rob the latter of
food; when present in large numbers, they may cause stoppage of the
bowels, irritate the bowels, leading to non-assimilation of food and
reflexly to the nervous symptoms. The clinical history is not very
clearly defined from infeetion with other intestinal parasites, especially
with the twisted strongyle (Strongylus contortus).

As the animals lose flesh, become poorer, and hidebound, their gait
becomes unsteady, the fleece becomes dry and harsh, little yolk being
present; the appetite and thirst may increase; diarrhaea is frequent in
severe infections, and becomes more pronounced as the disease advances.
The animals may at last become completely exhansted and die.

Diagnosis.—Suspicion of tapeworm disease being aroused by the
weneral poor condition of the animals, a positive diagnosis may [re-
quently be made by finding the cast-off segments in the droppings, or
around the anus under the tail. A microscopic examination of the
faeces for eges is practicable only for experts. In ease of death of one
of the flock, it is best to make a careful post-mortem, examining the
fourth stomach for the twisted strongyle and theintestines for tapeworms,
This can easily be done by opening the intestine in a tub of warm water.

bl il e
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Treatment.—The first thing to do in treating sheep and cattle for
tapeworms is to confine the animals in a comparatively small yard and
to withhold solid food the night before dosing. The -
amimals should be kept eonfined until the worms are
passed, then all the faeces should be collected and
burned, or buried in quicklime.

Schwalenberg reported good results with kamala, dose
for a lamb 3.75 grams (about 1 dram); also with cusso
(konsso), dose for a lamb 7.5 grams (nearly 2 drams);
still better results with kosgin (koussin), dose for a lamb
12 centigrams.

Pierie acid, dose 0.6 to 1.25 grams (10 to 20 grains),
made into pills with meal and water, is recommended
by some authors. It should be followed with a eathar-
tie (a 4-ounce dose of Epsom salts or a 4-ounce dose of
any of the bland. oils).

Two-ounce dose of powdered male fern root, or, still
better, the ethereal oil of male fern in dram doses, is
recommended by some veterinarians. It can be given
in combination with 2 to 4 onnces qt’ castor oil,

Frihner (1889) gives the following recipes: Take koussin, 3
grains, and of sngar 10 grains, mix, and give at one dose. The
dose of tansy is from 2 to 6 drams. It forms one of the chief ingre-
dients of Spinola’s worm cake, which is fed to lambs as a pre-
ventive against worms, The recipe, sufficient for 100 sheep, is as
follows: Take of tansy, calamus root, and tar, each 2¢ pounds; of
cooking salt, 14 pounds; mix these with water and meal, make

into eakes, and dry. This is an old and oft-repeated recipe, but
I can not vouch for its efficiency. (Curtice, 1890.)

Powdered areca nut may be given to lambs in doses
of 1 to 3 drams. If no passage oceurs, follow in three
or four hours with a cathartic,

In the recent experiments with bluestone by Hutcheon,
in Sonth Africa, against wireworm diseasein sheep, ithas
been found that the same treatment expels tapeworms.

Caution.—Repeated aceidents have happened from
using too strong a solution or too large doses, or in
giving it in such a way that the medicine gains aceess
to the lungs. Dr. Hutcheon’s method of procedure, ro. 122.—aauit
which is here given in detail, is safe in the hands of the ®pecimen of the

. 5 : Fringed Tape-
average farmer If the directions are followed. The worm (Thysane.
person who gives stronger doses than indicated, or who  soma ectinioides).
is careless about the measurements, must take the en- ﬁ_f;?{?;":]m::;
tire responsibility of the miscarriage of the treatment, 112
It is a goond plan to make up a smaller quantity of the solution and
try it upon a few sheep before attempting to dose the entire flock.

'In this connection consult Curtice, 1890, pp. 120-121.
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(a) To prepare the mirture.—Hutcheon has ehanged his formula
slightly from time to time, the latest published propertions (Febronary
£1, 1895) reading as follows (see footnote, p. 136):

Dissolve 1 pound aveirdupeis (1 pound = 16 ounces) of good, com-
mercial, powdered bluestone (sulphate of copper) in 2 imperial quarts
(= 2% quarts U. 8.) of boiling water; when the bluestone is thoroughly
dissolved add 64 imperial gallons (= 26 imperial quarts = 74 U, 8.
gallons = 311 U, 8. quarts) of cold water, making in all 7 imperial
gallons (or 82 U. S, gallons) of water. (See footnote, p. 136.)

Use only bluestone which is of a uniform blue color; aveid that
which is in coyglomerate lumps with white patches and covered with
a white crust.

The equivalents of 1 pound avoirdupois and of 7 imperial gallons in
other weights and measures are as follows:

Omne pound areirdupeis =1 pound 2 ounces 280 grains of apothecaries’ or of imperial
troy weight=453.59 grams of metric weight.

Seven imperial gallons =28 gallons 3 pints 3 fluid ounces 3 flnid drachms 56 minims
(or practically 8 gallous 3} pints, or 8%
gallons) of apothecaries’ or wine meas-
are, 7. 8. =31.8M409 liters (practi-
cally 314 liters) melric system.

The farmer is cantioned
against gnessing at the weights
and measures, for this is sure to
result in too strong a solution,

] which will kill his animals, or

Fi. 120.—Ventral and apex views of the head of the too weak a solution, which will

f:“f':ff‘égl‘ag‘;‘;;“ﬁ;ﬁ“;;’;‘:ﬂfi‘;";‘;’“’s‘:; :];]: fail to be effective. Secales and

measuresshonld betested before

they are used. If reliable seales are not at hand, buy the bluestone

already weighed and have the exact weight in avoirdupois, apothe-
caries’, or metric system marked on the package.

If a smaller quantity than the above is desired, this can be made up
on the proportion of 1 ounce avoirdipois of bluestone to 4} U. 8. pints
of water.

(b) Preparation of the animals.—Fast the sheep or cattle twenty to
twenty-four hours before dosing. If the fast is thirty hours (longer fasts
are dangerous) an extra half gallon or a gallon of water should be added
to the solution, as animals are more liable to suffer after a long fast.

(¢) Size of the dose,—Hutcheon has several times changed the size
of the doses he advises, in some papers basing it on the imperial fluid
ounce, in others on the tablespoon. The doses for sheep (in imperial
ounces and in tablespoons) given below are his most recent (January
10, 1895) recommendations, and though based upon a solution with 5
per cent less water than the solution given above, they may be used for
the weaker mixture.

We have given several of the metric doses to sheep on the Burean

#
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Experiment Station, and the sheep showed no ill effects; on the con-
trary they gained in weight. {Sae footnote, p. 136, }

—_————— —_—— ——

-\.]:]'rru:nmnlu oquivalents.

Age of animals, L ; I
alile. U.5a mllu | e
spoons. & Tmperinl, ey Metric.
Foralamb 3 months alidl. . ..oveercerencaeans 1 | About § fluid About !-ﬂunl About 20 e,
I O, | oumor |
Fora lamb 6 months old.......cceveeenrannas] 2 | | Abount 1 Muid AbnuLll.lluid Ahont 40 ce.
QI Ces. |
Forasheop 12 months old . ... . ....cccca. 3 Al]u:ml,ii flwiil Al:mut- ‘3 fuid | Abent 60 co.
CTH TR LT EREES
For a sheep 18 months old ........ 4 | About 3 Anid Aboot 2§ fwid | About 80 ce.

| O CER. R R, |
For a shecp 24 months old ..... e e o 4} | Aboutdjfluid About 3 flaid | Abont 80 co.
DI R, QI GEA.

wae| dptod | Abootdyto 3 Abont 3 to 3; | 90 to 100 ce,

| fluid ouneces,  fAonidoances. |
Foracallmonthe old ...........cccauoi.. Stosy | Aboul3jted) Abowt3)todf | 100 to 110 ce.
fluid onnces. fluid onnces.

For a calf 3 montlhs old . ..

m— e e e

a “The tnbl-u-a]won I refer to is the modern full-sized tableapoon (6 Anid druchlnu!l Tllu medicinal
tablespoon contains exactly balf an ounece.” —HUTcHEXS,

Be careful not to give a two-toothed young she&p as much as a full
grown four-toothed sheep. Mistakes may oceur in judging the age
nnless the teeth are examined.

The doses should be measured off in bottles and the point of eack
dose plainly marked with a file.

(d) Dosing.—In dosing, use long-necked bottles, as eastor-oil bottles,
Worcester sauce bottles, or anchovy sauce bottles,

Let one person set the sheep on its haunches and take its two fore-
legs in his left hand, while he steadies the head with the right. Another
person inserts the neck of the bottle into the mouth. The head of the
sheep should not be raised too high, as in that case the solution may
enter the lungs and kill the sheep. A safe rule is to raise the nose to
the height of the animal’s eyes.

(¢) Overdose.—I1f, after dosing, any of the sheep seem to be suffering
from an overdose, indicated by lying apart from the flock, not feeding,
manifesting a painful, exeited look and a spasmodic movement in
its rouning, walking with a stiff gait, purging, the discharge being a
dirty browmsh color, take the affected animals away from the flock to
a shady place and dose with landanum and milk as follows:

For a lamb 4 to 6 months old, 1 teaspoonful of landanum in a tumbler
of milk.

For a sheep 1 year old, 2 teaspoonfuls of landanum in a tumbler of
milk. Repeat half the dﬂﬁﬂ- in two to three hours if necessary.

(1) After-treatment,—The animals should not be allowed water for
several hours after receiving their dose,

Prevention.—Preventive measures against adult tapeworm infection
in sheep and cattle can be given only in the most general terms, as
explicit directions can be based only upon a knowledge of the exaet
source of infection. The general preventive measures applicable to
all mtestinal parasitie diseases would apply in the ease of tapeworm
disease, namely: since the parasites arve contracted by means of con-
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taminated food or drink, prevent this contamination as much as possi-
ble; feed high with pure food and water preceding and during the time
of greatest infection; avoid overcrowding of pastures; isolate infected
stock: and when treating medicinally treat the entire flock if possible.

Contamination of food and drink.—This generally takes place by
allowing manure piles to drain info the water supply or into pastures
In the case of adult tapeworms of cattle and sheep some other factors
probably come into play.

Feeding pure food and water.—Grain, ete., should be fed from platforms
or troughs, which should be kept clean; raised water tronghs should be
supplied, so that the animals need not be obliged to drink from stagnant
pools. These water troughs should be occasionally cleaned. Many

ranchmen have
-_-.-.--..:.-"“.-r*'..— ""'"_':.1."—".‘.;-*.-:- Fon e . tied  alreadylearned
L 4 VYl that by feeding

tra grain dur-

F16. 124 —Segments of the Fringed Tapeworm (Thysanosoma actinisides), 1ng the fall, not
showing canals and perves, amd (F) fringed border, () testicles, and (wf) g Sl T
nierus, Enlarged. {After Stiles, 1883, F1. XTI, fig.8.) Sec p. 128, {}lll_} h"nﬂ’ tl"- ].1

losses been di-

minished, but the lambs become larger and stronger as well as fatter.

Awvoid overerowding of pastures,—Overcrowding of pastures is one of
the surest methods of keeping animals permanently infested with ani-
mal parasites, since the chances of infecting the pasture are inereased
and, by being compelled to graze too close, the animals are more liable
to infection from the germs of parasites found on the ground.

Tsolation of infected stoek,—This is always advisable, no matter what
particular disease is present.

! Treatment of the entirve herd.—This is advisable, since all animals
which have been subjeet to infection stand a chanece of having con-
tracted disease, even if only in a light form: but light attacks of para-
gitic diseases serve to reinfect pastures.

ABATTOIR INSPECTION.

The abattoir inspection for tapeworms in the intestines of cattle and
sheep is of no importance whatever, since none of these parasites are
transmissible to man in any stage of their development. If the drain-
age of a slanghterhouse is not properly cared for, the smrroundings form
a {:Ul.'lL'.-EIltl'&t-El.l area of infection,

! !:i'n’: nda o Hu.h:i-lwn ¥ .'?-iwrfmw ’-'I'"i reatiment. —At the moment of going to press after
proof reading was completed, we have received from Hutcheon another article on
this subject, dated 1897. He adopts practically 1he same doses given on p. 135, but
changes the strength of the solntion (see p. 134) to 1 pound of bluestone to 40
whiskey bottlesful of water.” This is practically 1 pound to T4 imperial gallons
(=9 ", 8 wallons —about 31 liters melric) of water.

We wish here to repeat and emphasize the advice given to the farmer on p. 133, to
make up a smaller quantity of the solution and try it on a few sheep a few days
before 1lie entive lock is dosed.  This will give him an opportunity te judge whether
he hias made a mistake in weights and weasures in mixin ; the solution.

their lambs ex-



1. COMPENDIUM OF THE PARASITES, ARRANGED ACCORDING
TO THEIR HOSTS.

By ALBERT HASSALL.

In the following compendium are included the hosts for all of the
parasites discussed in this paper. The numbers of the hosts refer to
the numbers in von Linstow’s (1878) Compendinm. In selecting the
seientific names of hosts, 1 have been guided by the advice of Dr. T. 5.
- Palmer, of the Biological Survey, U. 8. Department of Agriculture.

@ gignifies that either Stiles or I have examined the parasite for the
host in question in North America.

0 signifies that either Stiles or I have examined this parasite for the
host in question, but the specimen was not North American.

! signifies that I doubt the walidity of the determination or the
validity of the species.

t signifies that I reserve judgment upon the species.

MAMMALS (Mammalia),

PRIMATES,
1. Homo sapiens. Man.

Dhierecoelium lancsadumm, P OB .o o . coon e i cenaas raamsesesses LIATOL,

Fasriola hapafion, p. S0 o i ioe e T s e TR RT
T Fasciola hepatica angusta, p. 48 ... ... oo iieniiiianiiiiuasioe... Lungs.
f Fasciola gigontion, P A0 .. oo i s i st e LR,
B Schistosoma haematobium, p.5B... ... ccevcvieviciiicaiienen cuees.. Veina,
Bothriocephalus cordatus, p.85.....c. coceenceinnt vocnncnacan cans Intestine.
& Bothriocephalus lgtus, p.8b ... ... .o oeririnicarinrens vanennaa. Intestine,

Botlhriocephalug Manzoni, P B3 .ceenr ivnis coveccnnen vnss nanessssass INteBkine,
B Cysticercns cellulosae, p.BY. ... ... coccne e un... Mnacles, eye, and brain.

¥ Cysticerous tenuicollis, PoOB. ... oot reeen cecceesisenrenans oeas Omentnm,
Davainea madagosoariensis, p. B0 .. .. ..oovunicianecinnianeaeoon... Intostine,
Dipylidinm coninum, p.BB...... ...cvecicncionrncnnanncnn - Inteatine,

& Echinococcus polymorphus, p.113.......... ...... Especially liver and lungs.
B Hymenolepis diminuta (including Taenia flavopuneiaia), p.86...... Intestine,
O Hymeneolepis muring (including Taenia nana), p.86.... ... . ...... Intestine.
rabem ol - s e e e L e s e s Intestine:
B Toanio confusa, P BB ..o coinninnis siiaivieasaniat fitama i 52— Inteatine:

B Taania sapinale, P Tloccoonins s msnisainiainsaiin o snain i nnse: Inkpaking,
Taenda solinm, PoBB. . oo cecnies ioes tannamen s se s snss seas - JOLGAEIDM
Simia faunus.
Cysticercus tenuicollis, p. 96,
14. Simia inuus. (8¢ Macacus inuus.)
9, Bimia rubra. (See Cercopithecus patas.)
137
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19.

oo

=1

10.

12.

14.

19,
12.
14.
17v.

17.

146.

Simia silenus. (See Macacus silenus.)
Semnopithecus entellus. Hanuman langur.
Cyslivercus tenuicollizs, p. 96,

. Cercopithecus cephus.

Cyeticercus cellulosne, p.89...............ccoiesceeeiuesonnn.. Peritonenm.
Cercopithecus cynosurus. Malbrouck Guenon.

Cysticercus tenuicollis, p.96........ .......cc.cc...... Liver and mesentery.
Cercopithecus fuliginosus. Sooty Monkey.

Schistosoma haematobinm (Cobbold’s Bilharzia magna), p. 58......... Veins.
Cercopithecus mona. Mona Guenon.

Cyslicerous lenuicollis, p. 96,
Cercopithecus patas. Patas Guenon.

Cysticercus cellulosae, p. 89,

Cercopithecus sabaeus. Grivet Guenon.

Cysticercis tenuicollis, p. 96.... ... ...ccsvuceen ooo... Liver and mesentery.
Macacus cynomolgus. Crab-eating Macague.

Cysticerous tenwicollis, p.96. ... ... ... ... ._...... Liver and mesentery.

Echinococens polymorphus, p.113.... ... cceriiiiniveenvnis cnnn .o YViseera.
Macacus inuus. Barbary Macagque.

Cyaticercus cellulosae, p. 89...c cceeieenccvn ccee ce v e nnasunan.. Peritonenm.

Cysticercus fennicollis, p. 96 oo coaeccccciianiiciacscannaans oo . Peritonenm.

Echinococeus polymorphus, p. 118 ... ..o on. oo ciivinnaan ..-... Viscera.
Macacus silenus. Lion-tailed Macague.
Echinococcus polymorphus, p. 118 cicins oot vannas conncansnaan Viscera.

Inuus cynomolgus. (Se¢ Macacus cynomolgus.)
Inuns ecaudatus. (See Macacus inuus.)
Papio maimon. Mandril
Cyaticercus tennicollia, p. 96...... .cccen oo inununcana.. Liver and mesentery.
Cynocephalus maimon. (&See Papio maimon.)

CARXIVORES (Carnivora).

. Ursus arctos. Brown Bear.

Cyaticerous cellulosns, P BB . ceeois iasns isasnassannnss snns caaass S0sclea,

. Vulpes lagopus. Arctic Fox.

Tamnia coennrus, Po WP, ... ccciiaecaecacacecas tanuns annncana-. Intestine.

. Canis familiaris. Dog.

Bothriocephalus cordatus, p. 101.......count ivnninntinunns onnan.. Intestine,

Bothriocephalus fuscus, p. 101. ... .. ..cooceeiariniiannvnnn-.-- Inteatine.
Bothriocephalus latus, p. 101......cesivvees icneen connnnnnnnana... Intestine,
Bolhriocephalug serratus, p. 101, ... ceveveeneenienevnnen, --.. Intestine,
Cysticercus cellulosae, p.89..cce. o vovveevenevenn.. Muscles and peritonenm,
B Dipylidiem caninem, P 102 ..o o i i i iiieiiiiaees waa. IDtestine.
O Mesocestoides lineatus, p. 102. . ... . ... .o icoiiicao........ Intestine.

Taenia commurse, Po W09 oo ci s tan i aae o s aana - IIbEEEiS
& Tarnia echinocooous, P. 1ld..ccoo caineacaiicnvesannassnsnnssaa. IDbeBGIDS.
B Taenin Krabbsi, p. I8 ..o ococinee. sacnce cnis toen vonncnne ainm-aa = JDEEHLIDG,

B Taenia marginala, p. M. ... oo cairassssasnsioisesmsna=s=s IOGEALIDG.

B Taenis serfalia, p. W02 . .o ccocooocoicocoan dciccmacsmnnanamana sans LOGORLING,

B ' Taenia pervata, P. 0D, . ooivea s o i el e i el e s i i e IR T B
Felis domestica. Cat.

¥ Dicrocoelinm lanceatum, P. 55.cccuevrceinen vace cant serncnnnns Gall bladder.

Fasciola hepatica, p. 24,
Cysticercus cellnlosae, p. 8O,
Cyslicerous tennicollis, p. 96,
Echinococeus polymorphus, p. 113,
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RonENTS ( Rodentia).
Lepus californicus, !
Coenwurns serialis, p. 102,
Lepus callotis,
[ Coenuruns serialis, p. 102,
137, Lepus cuniculus. Buropean Wild Rabhbit.
Dicrocoelinm lavcealum, p. 5.
Fasciola hepatica, p. 29,
L Coenurns serialis, p. 102.
t Coenurns cerchralizs, p. 109,
Echinococens polyniorphus, p. 113,
137a. Lepus cuniculus domesticus. Common domesticated Rabbit.
L LT VT T T S S N e e I L )
? Commurusrcerebralis, p. 109, .. ... . ccciiiinitiinniciiiniansnisansaa Muscles,
Gommonrusserialis, P IO i Lot s aima it S ndis e s s sse: Munoles.
L4, Lepus timidus. Common Buropean Hare.
Dicrocoelium lancestum, p. 55..ccueciveivanniviivncaenvann.. Gall bladder.
L e e
1 Coenurus cerebralis, p. 109.... oo veneeciciinccnensrcneesess aa. Muscles.
Coenurns sorialls, p: 108 .. o ooicccciieciiiiiiiacainasaanrasanssa MOAclea,
139. Lepus variabilis. Mountain Hare,
g Ty Ty T g o e Liver.
Hoenuraeserdalie, p. 02 . . oo e meie Connective tissne.
" Cavia cobaya. Guinea Pig.
Faspicla hepolica caviae, p.dB - o o i ciecamaiemessmecianas JANOE,
110. Mus rattus. Black Rat.
Cysticarcus cellulosae, p. B9 . . s i cece cccnsmess tnsmen seas PEritonenm. f
95, Castor fiber. European Beaver.
Poaviolo Repaiion, T 3o coi civi idnmmn shbnn sabes o ous b & s s Liver.
87. Seiurus cinereus.
Cysticercus tenuwicollia, p. 96 o e weeeanciacvnan oo ... Liver and mesentery.
86. Sciurus vulgaris. Buropean Squirrel.
Baacdole Repabiis, Pl ool cccccnnnaass somanst i it Lo i s s o D wert
Cysticercus lenuicollia, p. 96, ... ... ... . ... .. ...... Liverand mesentery.

UNGULATES ( Ungulata).

206. Blephas indicus. Indian Elephant.
A T ) T e e el ) )
248, Bauus caballus. Horse.

O Fasciola hepatica, p.29. ... .. oneenn L e, Liver.
Cosnurns cerebralis, p. 108, . . i i ieiiieiaeae e Tepehrum.
O Echinococous polymeorphue, p. 113.... ... .. ML e S e T o Liver.

246. Bquus asinus. Ass.
Dicvocoeliam lameeatin, P Db . o oo i iiaiiiiiasieeae.... Liver.
HiFarofolafapeiios, o Ml o s C e e e v ar.
(] Echinocecous pelymorphus, 1o 118. ... .. civicacaceinnine iiasnncens.... Liver.
215. Bos bubalis. Indian Buffale.
Amphistoma caret, P64 ..o 0 ool iiiideaiaiiiociiiiosii. Bomen,
O Fasciola hepatica aegypliaoa, p. 48, ccveer cnvnivonieniaiiecansnnn ... Liver.
O Gastirothylax gregarivg, po BV ...ccenmniiccneniineiiiaeicenevenn oo RMeED.
217h. Bos frontalis. Gayal
Gastrothylax Cobboldif, DB . .o cn e icnnennssconssansssnsssnsssneees HOMSH.
Gastrothylax slongatunn, P. BV . .o cceer ccieiermrecncaes snnune nnee BRIUMAN.
Homualogazier Paloniae, p.67. .. ..o ooecee cae i ceiiiicnaas vccna. (Racnm.
Bos indicus. Zebu. (See also p. 67).
Montemio eopanee, po Y28 oo Lo il isi it Ll it ee s Dl Inteatine,
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216, Bos taurns. Domesticated cattle.

O dmphivtoma corvdy, Bl cotoliadicmiii i sadaliiisis ool oD Rumen,
Amphistoma ecplanalum, p.6F .- ..o coc oo cianaai oo, all bladder.
Amphistoma faberendatum, p. 67 ... i iiieieiins ee. Rumen.

O Dicrocoelivm lancsabum, P. 55 .cc. ciccniimn i srr e nansannns caas LAVEL,
Dicrocoelivm paxcreatioum, p. BT - . . .. ... .. ......... Pancreas.

§ Fosciola gigantion, P48 o oo cinniiaa et s o Sl al o0 T oo - Tiwe .

@ Fasciola hepatica, P.29....c..covericacucnivancesanssan: . Liver and lnngs.

O Fascicla hepatics angusta, pid8. . .. oo ioueecacnciiccncicevennanans. Liver,

O Fasciola hepatlion acgypbioea, p.48.. ... oo cianaiiiiiaiae cianooo... Liver.

B Fasciola magn, Pod.ccvvnmiioninrinss inisnnssims sasass Liver and lungs,
Gastrothylas eruimenifor, BT cccce cneecineiiieiaenecacccaon. ... Enmen,
Homalogaster Poiviert, P87 oo csnecivecni innmemiminnnvanns Large intestine.

B Soliatadoma: Bomil, T o o e et e 2 m YD

¥ Bchistosoma hasmatobium, P.6B. ... oo icinriiisiiiccamcnnienn anan .- VRIDA
R o i e O ... Brain,

B yalisarigy-Bomks; P T clmab iy Sis i RS S e e i = e

@ Cysticercus tenwicollis, p.96.......... ccvevevertivnn.. Liver and mesentery.

& Echinococous polymorphus, p.113..... ......... ......._... Liver and lungs.

O Hondesia-alba, P 12T, ol ool fin i doaiaiiianiciatiadvda st vanls Inteatine:

O Moniesia Benedeni, p. 128 .. oo oo i ooaiiiiiiiicoo... IDnteatine.

B Monlesiaerpansd, p. 128 . . .. icciices. iiiiancnnnnnnat sihnes oo Inteatine,

H Moniesio planiasing, p. 107 o C .- oo c-ociiioiiicis cocncanc--.- Inteatina,

? Siilesia centripunciata, p. 180, ... ... ..o oo ......... Intestine.

t Stilesia glodipunotata, p. 180..... oo ceencnceiciacncernens cana. Intestine.

t Thysanosoma Gigrdi, p. 129, . oo visees iimenn cnnncnnaa. .- IDeatine.

218. Ovibos moschatus. Musk O=x.
Morissigaxpanse, p.12R . .o iiviaciinisiiianiin smianinsns -oo- Inbeakine,

Ovig ammon.
Echinococcus polymorphus, p. 113,
219. Owis argali. Argali e
Fasaiola: Rapation, Dol il Lel i e n e e s e S i LT
Cysticercus tenuicollis, p.96...... .. e s S Liver and meseniery.
Echinococens polymorphug, p.113. ... ocvvvuevieenn vune.. Liver and lungs.

220. Ovis aries. Domesticated sheep.

B Amphisiome cered, P Bl - - .o o oiaiioci. oo Ruinen.
O Dicrscoslinm lancealum, pBb. .- .. cceees ionemiiacaaciaaaasianna ci.,. Liver.
B Fasciola hopatioa, Pp. 2. cco oo iiicciniiiessainiine ranses suss svnes HITOT

Dicrocoelinm pancreaticum, p. 57.

Seliistosoma Honds, e B0 cc st oo e o i e e e i b e o TBTNS.
O Cosnurus cerebralis, p. 109, .. .. ool iconiciiinsinanas Brain and spinal cord.
B Cyalicercus tennicollis, p. 96 . .- cooe o iccciciaciruaansanna ==. Meaentery.
O Kehinococous polymorphus, p.118... .......... ............. Liver and lungs.

Monieria alba, P18 oo oo e e e o (IGeRE BB
0O Moniezia Benodend, p. 128 ... ..o cvvnvinscscccnnncnnsinncnnannasa.. Intestine.
B Moniezia exponss, P l2B.... ccveeeiiccnrcnnanicesumnman sanmsnsans INEESLING,
O Moniesia Neagmannd, p. 128 . ... cee cmrcinnimm s s st e JbEARIIE,
O Moniezia nullicollis, p. 26. .o v ccnceen cmneiemsns mnssnnns ase- IDGEEEIDG.
B Moniczia planiselma p. 127 .. oo oo iiceec e iccaiscmsnanaenes aaas-s IDLABEIDG,
& Moniezria trigonophora, p.138. ... ..o oovioiccicaniiai oot ciano. Intestine.
O Montasia Fogil, P. 18T, . cuiconsamsncassesabmsendiinsane i saseaimesss Jupesbine.
O Stilesia ceniripunctala, p. 180 ... .. ..ccsceani e inaaacoaa oo Inteatine.
O Stilesia globipunctata, p.130.. .. .ccn ooveiomaiiveeicaniansnes ---. Intestine.
@ Thysanosoma actinioides, p.128..._............... Gall ducts and intestine.
O Thysanosoma Giardi, P.129.......... . ccocevsersainssnse snnssnnnas lOtestine
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320. Ovis laticauda.
[l Moniezia expanes, p-12B. .. . ... oo ioiuciiciiucniiicaansna=v. INteostine
221, Ovis musimon. Mufflon.
Coenwrug cerebralis, p. 109 ... oo et ciiiicirasinaanicnnn e Corebrum,
Cysticerons tenwicollia, p. 9. cocn cecice vunn snne o raes Liver and mesentery.
2322, Capra hircus. Goat.
Amphisioma ceroh, Pibl coe s cecmie s s ri e semE e m e a e e JUILTIENL,
Dicrocoelium lanceatum, P.50. ... -:.vrverscsncrerrnesscnsnnannnnnsess LiVEr.
Mipiaboln heapatiion, P oo i e il LR
Cosmurus corebrabis, p- 109 . .. ooco oot e s an o L Brein.
B Cystioerous fenuwicollis, .96 ......ccoiiciiiviniinnaianiasunasns- Mesentery.

Echinceoccus polymorphus, P 113 .o . coiieeas iinner inaans Liver and lungs.
Moniesic expanen, p. 188, . ... Lol iiiliidiesseiidiisaat . 2. Inteatine,
10 Moniezia caprae........ e e LR T o
Capra pyrenaica. Bpaniah l'hax
Moniesic arpansa, p. 128 .. ..o o ciiaias ciciccae s oo Intastine,
225. Rupicapra tragus. Chameois or Gemse.
Cyelicerouns lenuicollis, p. 96 - ccovinaaans G e i Liver and mesentery.

: Moniepia sxpanad, p. 128 .. .. ccccviracmniiviin anncicsinana-coc INGABLIDE.
Boselaphus tragocamelus. Nilgai or Blue Bull
Fasoiola Hapation, P20 .ot cmmmmn e sonan s v S S e e U NOATY
Fasciola magna, p. 49. ... oo B e e g B Lol
Hippotragus equinus. Rﬂan Antelupa
Coenurus cerebralis, p. 109,
Oryx beisa. Beisa.
Cyaticercus lennicellis, p. D6,
2. Oryx leucoryx. Leucoryx.
Cysticercus tenwicollis, p.96. ... .. _............... Liver and mesentery.
225, Saiga tartarica. BSaiga.
Cysticercus tenwicollis, p. 9. ... ... ___.____........ Liver and mesentery.
223. Gaszella dorcas. Dorcas Gazelle.
Amphistoma oorvh, P. 0. - oo i be e e o - BN
Dicrocoelium Toncesinm, Pu D8 ceiuitinm cone canisnnnsnssosnnasssssiss LIVET:

Foaobolo Nepatien, P. 30, ..o oo cmaii e aien s canaae e Kiieee,
Cysticercus donuieollis, P DB.. .. oo i e e e Mesentiery.
Monfaric axpansd, P. 198, ... .. s io Ui ten e e ne s IIIEEBBITIE,

227, Gazella euchore. Springbok.
Cysticerens tenuicollis, p. 96.... ...................... Liver and mesentery.
227. Antilope euchore. (Se¢ Gazella euchore.)
224. Antilope leucory=. (8ee Oryx leucoryx.)
226, Antilope saiga. (See Baiga tartarica.)
EKeobus ellipsiprymus. Waterbuck.
Cyslicerens tenuicollis, p. D8,
Antilocapra americana.
Cyatiderons Bows Pu Tl .. o cccsicsmma s sncnn v s s s aem it as ts s e - MITIAE]EA.
241. Giraffa camelopardalis. Giraffe.
T i Ly O NN | |1 1,1l
Cyslicaroue Dovle; P Tl i il iiin i swmmt comnes i s n e 5o nx Muscles.

Echinococons polymorphus, p. 113 .. .. .. o coiiviiiocecscoeann onn. Liver.

240. Cariacus americanus. Virginia Deer.
Fuaolola kepabioa, p. 29 . .ol caooolndaiiai e es Sl e i ccicas s Tiwers
B Faectalo mdgae, Po-dl oo ol s st i v i angive- Lilver:

232, Cariacus campestris.
Amphistoma cored, P Bl . ool il isiseesie. Rumen;
Montezia ecpansa, p. 128 ... . .eeianrceeeccicice cane csna i s eaens IDGEStING.
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237.

233,

240,
234.

230

230.
231.

235.

236,

Cariacus nambi.
Anephisloma oerti, Dol coonmn ol e e s RnTan.
Moniezia expansa, p. 138 . ... .. . ... .i.iiiiiiieeie..... Intestine.
Thysanosoma actinioides, p. 128. .. ... ... .ceeoivrnesienunscna... Intestine.
Cariacus paludosus.
AmpRistoma corei, p. B ..o ivieiiieiinaen o el oo oo oo ‘Rnman,
Thysanosoma activigides, p. 128, . ... ceouieieicaenaaoo-... Intestine.

. Cariacus rufus. Brocket.

Amphistoma ool poll oo s o iath s tnn to o0 e,
Cysticercus tennicollia, p. 96. .. ... ... ... ............. Liver and mesentery.
Moniesia expanea, Py 128 oo iiiiai il aiois el anitas i o Toiteatine,
Thysanesomda actintobdes, P. 128, oo cvn ceneriinus incasecass osnonas lDtestine,
Mazama rufus. (See Cariacus rufus.)
Cariacus simplicicornis.
Amphisloma gerol, Poolle oo oo cosiil S e v e e s TN,
Cysticereus tenwicollis, p.96.. ... ..ceereneen vt oo Liver and mesentery.
Thysanosomea actinioides, p. 128. .. .. ... o ieeineaaneo.... Intestine,
Cariacus virginianus. (See Cariacus americanus.)
Capreolus caprea. Roe Deer.
Amphistoma cored, P B e ey e i snc e smasden . o TGN,
FPasciold hepatiod, P 3. - e conmer cacns e et nene s s sa e s LEPOE,
Coanuruseerabralis, Pl e s e e e S e e e DTS
Cysticercus cellulosae, p. 8. .. .......ccevevien vue ... Liver and mesentery.
Cyslicercus lennicollis, p. 96,
Moniezio exponea, p: 128 oo o o liciliiiiiceissiiiiceiescec. Inteatine,
Taania ortcigera: -1 o ooao oo oo tie ettt et e oL Imbentine
Alce alces. European Ellk.
Amphistoma corth, Pa b, cccee orensniicnivasnsniansssnnans sannssns OGN,
Eehinococcus polymorphus, p. 113,

. Alces machlis. (See Alce alces.)

Alces palmatus. (See Alce alces.)

Tarandus rangifer. Reindeer or Caribou. ,
Coorurts ceredralin, P IO, . oo e s e e e s e TR
Cysticercus tenuicollis, p. 9. ... cvovvuevvnennr vrnn wana Liver and mesentery.

Cervus alces. (Sec Alce alces.)

Cervus axis. Axis deer.

Cyaticercus fenwicollis, p. 96.....cviceivnevvnessenn.. Liver and mesentery.

Cervas canadensis. Elk or Wapiti.

Fasclola magra; padd L i e e s e e e s s s s s me w v w JULVBE,

Cervus dama. Fallow Deer.

Amphistoma 000l Pa Bl ccce.cciiiiiniiiiismaa s e e s e sk e e s TRILIATY.
Diorocoalinm Tameesium, P DL - oo oo e Lt L L da e LIEVAT.
Fianafole Bepalidd: pe Bl o - e o e o e e e e o e,
O Fasoiola magne, P acc i oo ioaad cnmminns osaoa i woh s Sass i as sawasnie LaVEr.
Cervus elaphus. Stag.
Amphistoma cervi, p. 8. ... oo e caciiaccaaae. .. Knmen,
Dicracoelinm lanceatum, p. 55 . o cceee ceecnr ivvenesmcncnceeccaeeeaa... Liver.
Fasctole Mepaiio, Po B0 o s e e T e,
Fasoiola magna, p. B8 s L L e e et o Lilvar,
Cyeticercus fennicollis,p. 96.. ... .ccccevveensovnn ... Liver and mesentery.

Cervus tarandus. (Sre Tarandus rangifer.)

Cervus unicolor. Sanbur, Rusa Deer.

Coenurns ceredralis, p. 109 .. .o oo oiiliiieiaaiidciiciniicecs-ass Drain
Cysticercus tenwicollis, p. 96.... ... ccviioacnsannsooo. Liver and mesentery.



COMPENDIUM OF THE PARASITES. 143

244. Auchenia llama. Llama.
Diorocoelium lanceatum, p. 8- - oo iee e ciiianiciencieian-ana Liver
B Cyatioerous bovis, P TL cociveiiicnnniasacssanans nanann ananiannasss MuUBClES,
243. Camelus bactrianus. Bactrian Camel.
Firoiota Nepation, Do 30 cace. o ittt s e s a e AT

E Echinococcus polymorphus, p. 113...... .................. Liver and viscera.

243, Camelus dromedarins. Dromedary.
Cosnnrus cerebralie, p. 109. ... ... .ccvvinricrorsesranncacanacean--. Brain
Echinococens polymorphus, p. 118.... ccueoontivniiieiciecen ccne oo Viecera.

213, Phachochoerus africanus. Aelian's Wart Hng
Cyslicereus tennicollis, p. 96.°
214, Phachochoerus aethiopicus. Pallas' Wart Hng

Cysticercus tennicollis, p. 9. ... . .ceveivviirecretnanss--. Abdomen,
210, Potamochoerus porcus. Red River Hog. ;
Cysticerous tenslcollle, P98 oo s oaciiiiiiiiviiscaniciviioiava Omentam.

210. Potamochoerus penicillatus. (&ee Potamochoerus porcus.)
20#. Bus scrofa. Wild boar.
Cysticerong callulosae, po BD. .o it iiccsecmsnanes sanssanaaa Muscles,
Cyaticerons tennicollis, p. B8 .oooo. cooicoioiiianiiicincinnnccae. Omentnm,
209, Sus scrofa domestica. Domesticated swine.
Agamodistomunm e, P. 2B . ool ooai i iiiiiiciciiraiac nman aaa. Mussles,
Dhorocoelinm lamceadum, PuBB. .o oo e e cn e s n e LAVBE,
G T T A I R S s [
@B Cysticercus cellulosne, p. 89, ... oomn e e ieeen cenies ceaass Musecles.
B Cyslicercus tenwicollis, p. 96 ... covl e vins ccinccnsnnnns cne. Dmentum.
Thysanpsoma Giardi, p. 129, oo .iinnn cicicn ceincnnmnaaanaes e INbestine,

! CETACEANS (Celacea).

Orca gladiator. Grampus or Killer,
[E] Fasctole: depabton . 20 . ..o it e i e VBT
MarsUPLALS ( Marsupialia).

283. Macropus giganteus. Gray EKangaroo.
Farsiola Bopaiad, Do 2. o v cccins cansas dnis b m s i b sns ohse oty e Tl wer
Echinococcus polymorphus, p. 113,
Macropus major.
Eehinococcus polymorphus, p. 113,

MOLLUSKS ( Mollusea).

Limnaea cahuensis.
Fasciola hepalica, p. 29,
Limnaea rubella.
Fuasciola hepatica, p. 29,
1872, Limnaea truncatula.
Fasciola kepatica, p. 29,
18746, Physa alexandrina.
Cercaria pigmentaia ( Amphistoma cervi), p. 64.
1874¢. Physa micropleura.
Cerearvia pigmentata ( Amphistoma cervi), p. 64,
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XVII, pp. 1-60, 253-289, Taf. 1-11.
Dewrrz, J.
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DesinG, K. M.
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