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ELEVEN MISCELLANEOUS PAPERS ON ANIMAL
PARASITES.

TREATMENT FOR ROUNDWORMS IN SHEEP, GOATS, AND CATTLE.®

By Or. WakperLL Stives, Pu. D,
Pathologist of Bureau of Animal Industry.

Sheep, goats, and cattle suffer from the effects of _1'uundwm*m.a.
This is especially true during wet years. These parasites are found
particularly in the lungs, the fourth stomach, and the bowels, and,
when present in large numbers, they may result in the death of 5 to
50 per cent of a flock. For some of these parasites, treatment 1s
possible; but for others, treatment bhas not been found altogether
satisfactory.

TREATMENT.

Roundworms which live free in the fourth stomach or in the bowels
may be expelled by using vavious drugs in drenches. A long list of
medicines might be mentioned, but many of the drugs most highly
recommended frequently fail to effect a cure. Failures are due to
several causes: The drug itself may be of little or no value; it may
not be administered in the proper dose; it may not be administered in
the proper way. g

One of the most commonly used drenches is turpentine, but more
satisfactory results are obtained from the use of coal-tar creosote, or
coal-tar creosote and thymol, or gasoline, or bluestone.

COAL-TAR CREOBOTE,

I have had excellent suceess in treating sheep, goats, and cattle for
the twisted wireworm (Strongylus conforfus) with a 1 per cent solu-
tion of coal-tar ereosote. The medicine is easily prepared and quite
inexpensive. It may be purchased of a druggist in small quantities
of 1 ounce or in pound bottles. One ounce is sufficient for about
20 adult sheep, and the cost of the treatment is less than one-half a
cent per head; if creosote is purchased by the pound the cost is
reduced to less than one-quarter of a cent per head. If creosote is

* Published also ag Circular No. 35 of this Bureaun, 1901, pp. 1-8.






ELEVEN MISCELLANEOUS PAPERS ON ANIMAL PARASITES. 4

Thymol is expensive, the price varying in different parts of the
country. It may be purchased by the ounce, but it is considerably
cheaper if purchased by the pound. Avoid using thymol which has
become yellowish or reddish and which has run together in the bottle
so as to form a solid mass. Powder the crystals and have the drug-
gist measure 30 grains. Give 30 grains to a lamb, about 50 grains toa
yearling, and 70 to 80 or 100 grains to older sheep, according to size.

In experiments I have had excellent results with a single dose of
the creosote and thymol mixture. If necessary, however, the dose
could be repeated after a week.

BLUESTONE.

In the recent experiments with bluestone by Hutcheon, in South
Africa, against wireworm disease in sheep, it has been claimed that
the same treatment expels tapeworms.

Caution.—Repeated accidents have happened from using too strong
a solution or too large doses, or in giving it in such a way that the
medicine gained access to the lungs. Dr. Hutcheon’s method of pro-
cedure, which is here given in detail, is safe in the handsof the average
farmer if the directions are followed. The person who gives stronger
doses than indicated, or who is careless about the measurements, must
take the entive responsibility of the miscarriage of the treatment. It
is a good plan to make up a smaller quantity of the solution and try it
upon a few sheep before attempting to dose the entire flock.

(@) To prepave the miwzture.—Hutcheon has changed his formula
slightly from time to time. On February 21, 1895, he gave the fol-
lowing proportions:

Dissolve 1 pound avoirdupois (1 pound=16 ounces) of good com-
mercial powdered bluestone (sulphate of copper) in 2 imperial quarts
(=22 quarts, United States) of boiling water; when the bluestone is
thoroughly dissolved, add 6% imperial gallons (=26 imperial quarts
=T4 United States gallons=311 United States quarts) of cold water,
making in all'T imperial gallons (or 8% United States gallons) of water.

In 1897 he changed the strength of the solution to 1 pound of blue-
stone to **40 whisky bottlefuls of water.” This is practically 1 pound
to 74 imperial gallons (=9 United States gallons=ahbout 34 liters,
metric) of water.

Use only bluestone which is of a uniform blue color; avoid that
which is in conglomerate 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: One pound avoirdupois=1
pound 2 ounces 280 grains of apothecaries’ (also is equal to 453.59
grams of metric weight). Seven imperial gallons=8 gallons 3 pints 3
fluid ounces 8 fluid drams 56 minims (or practically 8 gallons 3% pints,
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Let one person place the sheep on its haunches and take its fore legs
. 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.

(¢) Owverdose.—If, after dosing, any of the sheep seem to be suffering
from an overdose—indicated by lying apart from the flock, not feed-
ing, manifesting a painful, excited look and a spasmodic movement in
running, walking with a stiff gait, purging, the discharge being a dirty
brownish color—take them away from the flock to a shady place and
dose with laudanum 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 laudanum in a tumbler of milk. Repeat
half the dose in two to three hours, if necessary.

(#) After-treatinent.—The animals should not be allowed water for
several hours after receiving their dose.

I have used bluestone on several occasions, and, although it proved
more or less successful, it was not so satisfactory as creosote or as
gasoline.

GASOLINE.

(Gasoline has recently gained considerable reputation as a vermifuge.
I have used it in a number of cases and have found the claims made
for it to be more or less justified. Three objections, however, arise to
its use, and I ean not, therefore, consider it an ideal treatment. These
ohjections are:

(1) Not less than three doses, and usually four to six, are required
to expel the worms. Its use involves a great expenditure of labor,
and it is therefore impracticable on the large ranches.

(2) While several doses are not necessarily injurious to the stock,
still, if the doses are large, repeated drenches cause a more or less
severe congestion of the bowels. Not only that, but repeated hand-
ling of range sheep, with the necessary preliminary treatment of
withholding food, is injurious to the animals.

(3) If used on animals suffering from pleurisy, it is likely to be
fatal. 1 have had several fatal cases of this kind.

Nearly all vermifuges are, however, more or less poisonous in one
way or another, and gasoline, if properly used, is not particularly
dangerous. The necessity of repeating the dose from four to nine
times; in order to effect a complete cure, will, however, militate
against its general adoption.

If gasoline is used, ammonia also should always be kept on hand.
If an animal is suddenly overcome by the effects of gasoline, a small
amount (a teaspoonful or so) of aromatic spirits of ammonia may be
given in water as a drench, to be repeated if necessary, and will
usually result in the recovery of the patient.
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between the animal’s teeth can control the animal’s head with the left
hand, and by holding the tube in the right hand, near the point of
union of the rubber and metal tubes, he can easily control the flow of
the fluid by pinching the rubber hose. Care must be taken not to
hold the patient’s nostrils closed, otherwise the dose will enter the
lungs.

It is usually advisable to let animals fast twelve to sixteen hours
hefore dosing.

POSITION OF THE ANIMAL DURING DRENCHING.

Different persons prefer to hold the animals in different positions
during drenching. Thus (1) the animal may be left standing on all
four feet; or (2) it may be placed on its haunches, one man holding
its back up against his own body; or (3) it may be placed directly
on its back on a sloping piece of ground, its head being in a divect
line with its back, and higher than its rump; or (4) it may be placed
upon its side, the head being brought around so that the horns are
squarely on the ground; the operator may then place one foot on one
of the horns (especially in the case of semiwild cattle) and thus aid in
holding' the animal still.

So far as administering the doses is concerned, the position on the
back (3) is by far the easiest in the case of sheep, and the side
position with head down (4) is the easiest in dosing eattle; furthermore,
in these positions there is much less danger of an accident by getting
the dose in the lungs. If animals are dosed standing or on their
haunches, the nose should never be allowed to go above the eyves;
otherwise the drench may pass down the windpipe into the lungs.

By dosing sheep with water colored red and blue with dyeing
material, and killing the animals immediately after the liquid was
swallowed, the following results were obtained:

If the dose was given with the sheep standing (1), almost the entire
quantity went directly into the fourth stomach; if the sheep was placed
on its haunches, the fluid passed in part into the fourth stomach and
in part into the first (the paunch); if the sheep was placed directly on
its back (3), or if a steer was placed on its side (4) with head down,
almost the entire dose passed into the first stomach (the paunch). If
the animal, even when standing (1), struggled to a considerable degree,
a portion of the fluid passed into the paunch.

It will be immediately apparent that these facts are of practical
importance in dosing. If, for instance, gasoline, turpentine, or creo-
sote is used, better results may be expected if the sheep is dosed
standing (1). ‘

PREVENTIVE MEASURES.

First. Every ranch should have a hospital pasture situated on high,
dry ground, well drained, and without any pools or ponds; this should
be supplied with raised troughs for watering and feeding, and the
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THE DISINFECTION OF KENNELS, PENS, AND YARDS BY FIRE.

By Co. WarpeLs Smines, P, 1.,
Pathologist of Bureaw of Animal Tndustry.

In a recent outbreak of uncinariasis among the blue foxes ( Vulpes
lagopus) of the National Zoological Park, at Washington, D. C., and
of infection by the twisted wireworm (Strongylus confortus) among
the ruminants of the same institution, the problem of disinfecting the
yards presented itself. In the diseases in question I had to deal with
nematode eggs and embryos, which experience has shown to be diflicult
to kill by the ordinary methods of disinfection.

Experiments and experience in Texas have shown fire (by burning
the pastures) to be a cheap and practical means of disinfecting a pasture
infested with these two genera ( Unecinaria and Strongylus), and the
question arose as to how fire could be safely used for the same purpose
in pens, kennels, and yards.

It is evident that any method which involved the pouring around of
an inflammable oil was excluded as being too dangerous and too
expensive. The use of a gasoline burner, such as is used in repairing
asphalt pavements, suggested itself, and was immediately tried. Unfor-
tunately, the instrument is clumsy and difficult to handle, but the heat
it developed on the ground showed that the general principles involved
were applicable. The surface of the ground was thoroughly scorched,
and all particles of wood, straw, pine needles, etc., were burned.
From the temperature to whieh the surface of the ground was heated
(tested by the hand), it is clear that any superficially situated nematode
eggs or larvee would be immediately killed. Asstated elsewhere, I have
found in Texas that the burning of the grass on the prairie generates
suflicient heat practically to disinfect the pastures of parasitic nema-
todes—a conclusion based, not upon observing the dead nematodes,
but upon the fact that an outbreak of nematode infection in cattle may. -
be checked by this method. The conclusion appears justified, there-
fore, that outbhreaks of nematode disease in kennels, zoological gar-
dens, etc., can be checked by similar measures.

Owing to the price charged for the asphalt burners, and to their un-
wieldiness, I began the construction of a new and cheaper apparatus, one
more simple in form and more convenient to handle; but before this in-
strument was completed Dr. L. O. Howard, entomologist of this Depart-
ment, called my attention to an apparatus already in existence which
willapparently answer the purpose. The instrument in question is the
so-called * eyclone burner,” and is described by Forbush® as follows:

“Professor Fernald had recommended in 1889 that the eggs of the moth be seraped
from the trees and burned. This was the most effectual method of ege-killing pur-
sued by the first commission. During the spring of 1801 it was used by the second

* Forbush & Fcrnald,‘ 1806, The Gypsy Moth, Porthetria dispar (Linn.). A report
of the work of destroying the insect in the Commonwealth of Massachusetts, ete.,
Boston, pp. xii-{-495-}-c. 66 plates, 5 maps, and figs. in text.
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handling the pole. The end of the pipe was fitted with a eyclone nozzle. The
aperture of thisnozzle is very small, hence the value of the straimer before mentioned,
which preventz the entrance of foreign substances with the oil and a conseguent
clogging of the nozzle, The two men handling this apparatus filled the tank with
oil and then carried it to the spot where the burning was to be done. Une man then
operated the pump while the other handled the pole and nozzle. Assoon as the
pump was started a fine spray of oil was thrown into the air and ignited by a match.
By means of the pole the resulting fierce flame was carried among the undergrowth
and over the ground, destroying every living thing in its path. When this work
was carefully done no eggs escaped, except such as were hidden in ledges or holes
in the ground. An attempt was made also with this apparatus to destroy eggs
which had been deposited in stone walle. (See I’l. I.) Though this was par-
tially successful, in so far as the fire reached and destroyed most of the eggs,
those which were deposited under the lower stones of the wall were unharmed,
even though in many cases the stones were cracked and broken by the heat. As
it sometimes became necessary to use this apparatus in burning out walls near grow-
ing crops, 4 sheet-iron screen was set up between the flame and the growing vege-
tables, to protect them from the heat, being moved along the wall as the work
progressed.  Burning was thus done without any resultant injury to the gardens.
This machine, which has been named the ‘cyelone burner,” would be most nseful
in checking invasions of crawling pests, like the army worm.” (2ee PL IL)—Fir-
bush & Fernald, 1896, pp. 119-121.

It is well known that there is a high mortality among the animals in
zoological gardens, and the expression that ** wild animals do not do
well in confinement™ is common in zoological writings. From the
postmortem examinations I have made on animals which have died in
the National Zoological Park in this city, I am convinced that parasitic
diseases play no insignificant réle in this death rate. This is perfectly
natural. In nature an animal roams over a considerable surface of
ground, and the infection he spreads is therefore scattered. In a
zoological garden this infection, with eggs and embryos of parasitic
worms passed in his droppings, is necessarily confined to a small area,
hence dirt pens ave areas of concentrated infection. Naturally, there-
fore, the mortality of animals due to parasitic worms, particularly to
nematodes not requiring an intermediate host, will be high. In order
to reduce this mortality 1 suggest that, where practicable, at intervals
of ten to thirty days, especially during warm, moist weather, the
ground of all pens be burned by fire, :

It is understood, of course, that burning with a flame of this kind
will disinfect only the surface of the ground, unless the flame is held
in one place for some seconds or minutes.

Complaint has been made that there is a high mortality from uncini-
ariasis among high-bred pups. The use of this flame in kennels ought
to reduce this mortality practically to nothing, and I see no reason
‘P:'-’]‘lj’ the same general method of disinfection, modified to suit the par-
ticular conditions at hand, should not be used on the seal rookeries
and fox farms of the Alaskan islands.

14459—No. 85—02—9
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ically distinet from FZimeria. Comparatively recent investigations
have now demonstrated that FKimeria represents a nonsexual stage of
animals which are congeneric with the animals of which Coccidium
represents the sexual stage. Accordingly, the genus Coceidium now

disappears, and all of its members should be transferred to Bimeria—
- E. Stiedae, E. bigemina, E. gasterostei, E. truncata, H. tenclla, E.
Delagei, E. propria, ete.

Several nonsexual forms, for which the sexual stages are uncertain,
have been described as belonging to the genus Aimeria, and it
develops that one species, /. nowva, runs through a sexual stage
which presents characteristics similar to the nonsexual stage. This
fact has led to the recognition of Eimeria for E. nova, while Coceidium
has been retained for the other species. Such a procedure, however,
can not be adopted, as Eimeria (1875) is based upon a form (£ falei-
formis), which passes through the coccidium stage. Hence Eimeriella
is here proposed as a new genus, with Aimeriella nova (Schneider,
1881) as type species. :

NOTES ON PARASITES—58-62,

By Cuo. WarpgLL Stines, Pr. D,
Puathologist of Bureaw of Animal Indusiry,
AND
Arnerr Hassarrn, M. B, C. V. 8.,
Acting Assistant Zoologist of Bureaw of Animal Indusiry.

58: LIEVINSENIELLA, NEW NAME FOR THE TREMATODE GENUS LEVINSENIA
Stossion, 1899 (vor MEes~iL, 1897).

In 1899 Stossich proposed the generic name Levinsenia for a trema-
tode genus of the family Fasciolidse. The genus has been used by
several authors, all of whom have overlooked the fact that the name
Levinsenia 1s preoccupied by Mesnil (Bull. seient. de la France et de
la Belgique, Paris, v. 30, p. 93).

We have called Professor Stossich’s attention to the fact that his
name is a homonym and suggested that he propose a new one. In
reply he has requested us to make the change. Accordingly Levin-
seniella is here proposed as substitute.

The synonymy and bibliography to date for the genus are as follows:

LEvINSENIELLA Stines & Hassann, 1901,

1899: Levinsenia® Srossich, 1899, pp. 7, 9 [not Mesnil, 1897, p. 93].—Linx, 1899, P
588, —Ipem, 1900, p. 508.—Looss, 1899, pp. 617, 620.—Braux, 1900, P G6.—
Opnxer, 1900, p. 15,

; "Hibli-:rgr‘aphic references cited in this article by date may be found in full in any
journal which gives the helminthological literature, for instance, the Zoologischer
Anzeiger. They will also appear in full in the Index-Catalogue of Medical and

Veterinary Zoology, now being prepared for press, in the Zoological Laboratory of
the Bureau of Animal Industry. :
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proposes the name Ptychobothriine for the subfamily to which the
type genus Bothriocephalus belongs, and Braun follows him in this
error. The name of the typical subfamily should, of course, corre-
spond to the name of the family and of the type genus. Bothrioceph-
~ alinwe, which was a name in good standing at the time Liithe proposed
Ptychobothriine, should therefore be retained.

Ariola (1900) has erred in naming this subfamily Mesogoninm; this
name would be based upon a genus Mesogonus, which does not exist
in this subfamily. MWesogonimus Monticelli is a trematode genus, the
correct name of which is (Yinostomwn. Ariola’s nomenclature can
not, of course, he accepted, as it is contrary to the code.

Our Bureau of Animal Industry catalogue contains the following
references to the names in gquestion:

SuBFAMILY BOTHRIOCEPHALINE.
1891: Bothriocephaling Moxticennt & Crery, 1861, p. 390.—MoxTicerLr, 1892, p.
107, —GamsLg, 1896, p. 91.—SriLes, 1896, pp. 23, 25.—IpeM, 1898, p. 85.—PER-
RIER, 1897, p. 1847.—8Smines & Hassawn, 1899, pp. 100, 167.—Braux, 1800, p.
1658, —Aniona, 1900, pp. 878, 383,
1889: Plychobothriing Litae, 1899, pp. 41-46.—Ipea, 1900, p. 210.—Braux, 1900, pp.
1675, 1683, 1691-1693.—Ariona, 1900, pp. 378, 388, 401.
1888: Ptychobothriing Line, 1899, p. 46 (misprint for Piychobothriina).
1900: Mesogoning Artona, 1900, pp. 880, 382, 388 (type genus, Bothriocephalus).
The synonyms in the above table are not all coequal in the sense of
containing the same species in all bibliographic references. The con-
ception of the limits of a subfamily (the genera most closely related
to the type genus of the subfamily) very naturally varies with differ-
ent authors. As the subfumily name is tied to a given generie
name, it must, however, follow that name, no matter how the group is
divided or restricted.

6l: Tre TyreE Srreoirs OF ANCHISTROCEPHALUS.

In 1854 Diesing proposed Polyonchobothrivin as subgenus of Onefio-
bothrium. It contained only one species, Tetrabothrivin polypteri,
which he forthwith venamed Onchobothrivm (Polyonchobothrivm)
septicolle.  Accordingly, polypteri is unquestionably the type of
Lolyonchobothvium.

In 1890 Monticelli proposed the genus Anchistrocophalus to con-
tain - Bothriocephalus microcephalus and  Tetrabotheivin  polypteri,
although he knew that Polyonchobothrivm was based upon polypteri.

Liihe, in 1899, designated 5. microcephalus as type of Anchistro-
cephalus (which he changed to Aweistrocephalus), evidently on the
ground that this species is better known than polypteri. He rejected
Lolyonchobothrivin.

Braun follows Lithe, but explains that if polypteri and mieroceplulus

prove to be generically related, Anchistrocephalus will fall as synonym
of Dolyonclobot hrivwm.
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This prineiple of **page precedence” is an excellent one when all
other things are equal, but when admitted as of more importance than
other factors we must respectfully differ with our colleagues and take
our position with those nomenclaturists who admit the principle of
the ** first reviser.”

It is not clear to us why Liithe and Braun have selected the rule of
““page precedence” to cover this particular case, yet have not carried
out this rule consistently in reference to all the genera treated in the
same papers. Thus, if **page precedence” is appealed to in order to
establish Trigenophorus over Tricuspidaria, consistency calls for the
acceptance, as type of every genus, the first species mentioned in connec-
tion with that genus. Neither Lithe nor Braun congistently carries out
this plan; hence ‘* page precedence™ must be construed as being a con-
venience with them rather than a principle. The ** first reviser,” how-
ever, is a principle, not a convenience, which we follow: hence we must
reject Triaenophorus and accept Tricuspidaria.

According to our Bureau of Animal Industry catalogue, the names
in question occur as follows:

Sopraminy TRICUSPIDARIINE, NEW NAME,

1889: Triwnophoride LUNNBERG, 1880a, pp. 4042,

1899: Triznophorine Line, 1899a, pp. 3541, 55.—Inen, 1809h, p. T08.—IneM, 19004,
p. 99.—IpEy, 1900b, p. 210.—AnioLa, 1900, p. 378.

1902: Tricuspidariinge Stines & Massary, 1902, p. 23.

Gexvs Tricuspiparia Ropornpnr, 1793,

1793: Trismophorus vel Tricuspidaria Runovrni, 1793, p. 44

1793: Tricuspidaria Rupovent, 1793, pp. 43-44; type and only species, Twenia nodu-
losa= Tricuspidaric nodulosa.—IpeM, 1802, pp. 99-102.—Ipewm, 1809, pp. 7,
25-26, 32, 42, pl. 9, fig. 3.—Ipew, 1810, pp. 32-37.—Lamarck, 1816, p. 169.—
Ourens, 1816, pp. 38-39.—Cuvier (1817, p. 45)."—Tscauny, 1837, p. 24—
Cosrsorp, 1859, pp. 115-116.—IpEx, 1859, pp. 202-203.—KxocH, 1862, pp.
8, 28, 37.—Levckamr (Hoyle, trans.), 1886, p. 388.—Mo~riceLLr, 1892,
p. 108, —GameLe, 1896, p. 91.

1793 : Triznophorus RunovLent, 1793, p. 44.—[See also Ruborenr, 1804, p. 25, as syn.
of Tricuspidaria].—Ipes, 1819, pp. 135, 467468, 598.—DBremser, 1824,
p. 138.—L’HERMINIER, 1826, p. 11.—ne BLAINVILLE (1828, p. 596 ).—CREPLIN,
1829, pp. T9-80.—InE (1839, p. 295).—MEnris, 1831, pp. 190-191.—Buraes-
TR, 1837, p. 626.—SiesoLn, 1837, p. 201.—Fscaer de Waldheim, 1840,
p. 160.—Dusarnin, 1845, pp. 625-626.—WaLreNsTeDT, 1847, p. 6. —INESING,
1850, pp. 480, 604-605.—Ipem, 1863, pp. 214, 246-240. —Bamp, 1853,
pp. 93-94.—GoLoeera, 1855, p. 127.—Morix, 1858a, p. 134.—InEM, 1858D,
p. 292.—Ipem (1861, p. 236).—Canrvs, 1863, p. 482 —Levckart, 1863,
pp. 162, 415,421.—Ipewm, 1879, p. 74¢.—Levcekarr, Hovie, 1886, pp. 56, 275,
302, 300, 328, 375, 377, 675, 680, 682, T15.—WiLLemors-Bumna, 1869, pp. -
98. —Kanmaxe, 1880, p. 251.—Braux, 1883, pp. 81, 102, 104.—InEm, 1895,

pp-. 168, 174.—Zscniokke, 1884, p. 160.—Lixnsera, 1888a, pp. 40-42.—Zen-

* Where dates are inclosed in parentheses, the reference has been taken from the
catalogne but has not been reverified.
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During certain recent studies 1 have been obliged to consult a num-
ber of books in which these helminths are mentioned, and, noticing
the various views concerning them, it has appeared to me advisable to
bring together in English our entire knowledge {-mwvrfuing the para-
sites in question. The hibliographic references here cited are taken
" from the card catalogue of the Zoological Laboratory of the Bureau
of Animal Industry, and may be considered the most complete bibliog-
raphy and synonymy of these two worms as yet published. So far
as I am aware, the statements here made are practically a complete
presentation of the various views thus far expressed regarding the two
problematic parasites.

CorLecrve Grour MoxostoMuLuM ® BRANDES, 1892,

This is an artificial collective genus proposed by Brandes to receive
agamic monostomes, the exact specific identity of which can not be
recognized.

Tae Eye Moxostome (Moxostomurnum LENTIS" GEscHEIDT, 1533) Branpes, 15892,
or Max.

SpeciFic niaGxosis.—Monosiomulum: One-tenth of a line (0.3 mm. ) long.

Hanrrar.—In erystalline lens of eye of man ( Homo sapiens), in Odessa.

Although quite a number of references to this parasite are found in
medical and zoological literature, practically nothing is known con-
cerning it. All discussions of the worm are based directly or indirectly

— e ——

B BIBLIOGRAPIY,

1862: Monostomudum Braxpes, 1592, p. 510.
BEyxoNYMY AND BIBLIoGRAVHY.

?1758: Faseiola hepatica Lanxxvs (=ee below, p. 28).

1832: ““Monostomen’ NorpMaxN, 1832, p. ix.

1833: Monosioma lentis GrscueinT, 1833, pp. 421, 445.—liss, 1838, p. 38. —Raver, 1843,
pp- 114, 116, 149.—GtixTHER, 1858, p. 205.—WEINLAND, 1858, p. 86.—IbpEM,
1859, p. 280.—CospoLn, 1876, p. 211.—VoaT, 1878, p. 15.—KicnENMEISTER &
Ztmmw, 1882, p. 285.—Bravxw, 1883, p. 59.—Davaisg, 1887, p. Ixxiii.—Brax-
cHARD, 1888, pp. 542-543.—ILrmma, 1889, p. 122.—Mosiuer & FPrieer, 1804,
p. 185.—Duxcruson, 1898, pp. 821, 1174, —I e, 1806, pp. 821, 1174 —Woon &
Frrz, 1897, p. 335.

1850: Monostomum lentis (Gescheidt, 1833 ) Diesing, 1850, p. 320.—Ipewm, 1858, p. 24, —
KilcHENMEISTER, 1855, pp. 180-182.—IpEM, 1857, pp. 244-246.—Swarr, 1862, p.
34.—Levckart, 1863, pp. 526, 633-634. —IpeM, 1889, p. 176.—IneM, 1894, pp.
446448 —Waaxer, 1876, p. 122.—VYoaer, 1878, p. 10.—br Boxis, 1882, p. 180.—
Davarxe, 1887, pp. 820, 822.— Brauvx, 1893, p. 870.—Inem, 1885, p. 155.—R.
BraxcHarD, 1895, pp. 729, 785, —GansLE, 1896, p. 65.—Huser, 1896, p. 501.—
Moxiez, 1896, pp. 86, 152, 158, —KnoLopkovsk, 1808, p. 34, —SriLes, 1898, p. 48,

1860: Festucaria lentis (Gescheidt, 1833) Moquin-Taxnpox, 1860, p. 349.—Ipesm, 1861,
p. 375.

1864: ** Distoma ophthalmobivm Diesing, 1850," of Conporn, 1564, pp. 191182, in part.

1892: Monostomulum lentis (Gescheidt, 1833) Braxpes, 1892, p. 510.—S1iLes, 1901, p. 1539,

T1882: Agamadistomum ophthalmolivn (see pp, 20-34).

T1886: Dicrocatium lanceatum Stines & Hassann (see below, pp. 28-29).
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It may be noticed, first, that this description is scarcely detailed
enough to enable the certain recognition of the parasite. If another
case occurred in which monostomes were found in the lens, one would
he justified in considering them identical with von Nordmann’s form,
chiefly on the ground that it would scarcely be possible to prove that
they were different. Under these circumstances it need not be thought
strange that authors have resorted to more or less spec ulation in m{lv :
to interpret this ease. It may also be noticed that w hile later authors
have universally attributed the name Monostoma lentis to von Nord-
mann (1832), this : mthut apparently did not use the binomial in ques-
tion. It would appear, on the contrary, that Gescheidt (1833, p. 421)
was the proposer of I.Ew. name.

Diesing (1850, p. 329) thinks that the worms mentioned by Ammon
(1848) as *“ Distoma oculi humani” may be identical with Monostoma
lentis, an opinion more or less concurred in by Weinland (1859, p. 80),
Cobbold (1876, p. 211), and others. While this view can not be desig-
nated as impossible, it should be recalled that the figures and deseription
of 1. oculi humani” (see p. 29) distinctly prove the presence of two
suckers: hence, if Diesing is correct, Monostoma lentis would have to
be considered a distome [Agamodistomun], as Kichenmeister (1355,
pp. 180-182) has alveady pointed out, and not ** Distoma oculi humand,”
a member of the genus Monostoma. Against considering Monostoma
lentis an Agamodistomwm, the point may be advanced, as already recog-
nized by Leuckart (1863), that Nordmann had the opportunity of exam-
ining the fresh material, and since he was an exceedingly careful
observer, it would not appear unreasonable to assume that he would
have discovered the ventral acetabulum had one been present. Too
much weight, however, should not be attached to this argument, since
it has not infrequently occurred that ventral acetabula have eseaped
the attention of even careful observers. Kiichenmeister (1855, pp.
180-182) endeavored to settle the questions involved by a reexamina-
tion of the original specimens, but this, unfortunately, was not possi-
ble, since they could not be found. He suggests the possibility that
the organism in reality represents a young Clysticercus cellulosae, and
refers to the possibility of mistaking young specimens of Cysticercus
pisiformis, of the rabbit, for trematodes. MWonostoma leporis has, as
a matter of fact, been shown hy Railliet (1890) to be Cysticercus pisi-
Sormis.  Later (1882, p. 285) Kiichenmeister gave up this idea and he
looked upon the parasite as resulting from a proliferating redia, the
capsule of which might have escaped the attention of Jingken.
Leuckart (1863, pp. 526, 633-634) is inclined to doubt Kiichenmeister’s
view of the cysticercal nature of Monostoma lentis. He says:®

My observations on the development of this parasite [ Cysticerens cellulosw] are only
slightly favorable to this hypothesis.  Not only that the young bladder worms origi-

*“Meine Beobachtungen tiber die Entwicklung dieses Schmarotzers gind dieser
Hypothese nur wenig giinstig.  Nieht blos, dass die jungen Finnen anfangs eine
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lanceatwm or any other form (such a contingency seems extremely
remote), the question of nomenclature must be decided upon accord-
ing to the names involved.

CoLLEcTIVE GROUP AGAMODISTOMUM * STOSSICH, 1893,

This is an artificial collective genus, in which are placed all specimens
of distomes which have not yet reached a stage of development permit-
ting the recognition of their true generic position.

Tae Eve DistoMe (Acamonistosum opATHALMoBrUM® (DiesiNg, 1850) Srossich, 1892),
or Max.
[Plate ITT, figures 2 to 5.

DiaaNosis.—Agamodistomum : Body ovate-lanceolate, variable, one-fourth to one-
half line long, one-sixth of a line broad. Mouth terminal to subterminal, orbicular.
Acetabulum one-third larger than oral sucker, subeentral, with circular aperture.

Hamrar.—Between erystalline lens and its eapsule, in eye of man ( Homo sapiens),
in Dresden.

This parasite has been found but once, and all the numerous refer-
ences to it in zoological and medical literature are based upon the

"EYNONYMY AND BInLIOGREAPHY.

1892: Agamodistomum Srossic, 1802, p. 4.—Ipew, 1895, pp. 228-229, —SmiLes & Has-
sALL, 1898, pp. 82, 96.—SriLes, 1898, pp. 22, 28, 29.—Inex, 1901, p. 1539,

1892: Distomulum Branpes, 1892, p. 510,

1898: Agamodistoma Stossicm, 1808, pp. 58-59.

bEyNONTMY AND BIBLIOGRAPHY.

1833: *“*Distomen’ Awmmow, 1833, pp. T4-75. _

1833: Distoma oeuli nemani Gescaeibr, 1833, pp. 434-435.—Eiss, 1838, pp. 22-23.—
Asmyoxn, 1838, p. 37, pl. 12, figs. 24-25.—InEM, 1841, p. 72, pl. 14, figa
19-20.—Raver, 1843, pp. 114, 116-117, 149.—Kilcnexymeister & Zitns, 1881,
pp- 328, 329, pl. 7, fig. 13.—DBoxis, 1882, p. 180.—R. Braxcmarp, 1888, pp. 630
63l.—Brauvx, 1895, pp. 144-145.—Moxieg, 1896, pp. 152-153.

1850: Distomum ophthalmobivm Diesiwe, 1850, p. 334 [= Distoma oculi humani re-
named).—Ibpey, 1868, p. 333.—KUcHERMEISTER, 1855, pp. 222-223, pl. 4, figs.
13-15.—Inem, 1858, pp. 287-285, pl. 4, figs. 13-15.—Levckarr, 1863, pp. 610
613, fig. 206.—InewM, 1889, p. 440, fig. 191.—Inem, 1894, pp. 441-445.— W AGNER,
1876, p. 121.—Davaixg, 1877, pp. lxxix, 820, 822.—Lixstow, 1878, p. 3.—
Voar, 1878, pp. 10, 13.—Braux, 1803, p. 870.—Braxcmarp, 1895, p. 733.—
ScaxepEMtaL, 1896, p. 302.—S1ines, 1808, p. 48.

1855: Distoma ophthalimobium (Diesing, 1850) KUceexsmEeister, 1855, p. 181.—IpeM,
1858, p. 246.—GiinTHER, 1858, pp. 205, 200.—CoBBoLD, 1860, p. 6.—IneM, 1864,
pp. 191-192, fig. 41 [in part].—Ioem, 1866, p. 7.—Ipem, 1876, p. 211.—Iben,
1879, p. 36, fig. 5.—Moquix-Taxpon, 1861, p. 373. —KiicHENMEISTER & Zifnny,
1881, pp. 328-329, pl. §, fig. 12.—Bravx, 1883, pp. 64-65.—MozLER & PErren,
1804, p. 177.—Knovropkovskr, 1898, pp. 26, 32, 34, pl. 11, fig. 25.

1858: Dicrocelivin ocult iumans (Diesing, 1850) WeinvAxD, 1858, p. 86.—Ipem, 1859,
p. 281.

1860: ** Distoma oculare Nordmann'' of Moquis-Taxnox, 1860, p. 347.

1860: Fasciola ocularis Moquin-Taxpox, 1860, p. 347 ( Distoma ophthalmobium renamed ).

1861: Fusciola oculis Moquis-Taxnon, 1861, p. 3756 (for F. osilaris).

1882; Distomo ocular nB Boxis, 1882, p. 180,

1892: Agamodistomum ophthalmobium (Diesing, 1850) Stossrom, 1802, p. 33.

T18096: Dicrocoelivm fanceatim Stines & Hassann, 1806, p. 158.

1886: **Distom. okuli humani Ammon " of Scaxeipemiin, 1896, p. 302.
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wanted to make use of the power of sight which was present but concealed hy the
opaque lenzes.

The child, which was illegitimate, was very much neglected by its mother, so that
it spon fell into an atrophia meseraica, which killed it in November, 1832. A detailed
anatomical examination of the excised eyes showed the following:

Right eye.—The form of the bulbus was normal, as were also the color and consist-
encv of the sclerotica and the cornea. The crystalline Jens showed no disease; the
reii.n;l was quite thick, without foramen centrale, but provided, however, with a
thick central fold, which had a pecnliar transverse fold near the top, so that the figure
of a cross was here formed. The retinal fold was colored somewhat yellowish; still
the yellow spot could not be clearly distinguished. Placed in spirits of wine the
retina appeared still thicker; the macula badia on the choroidea was present, but not
colored very dark, and the pigment in the background of the choroidea around the
entrance of the optic nerve was colored very dark. The lens and lens capsule, when
examined under a hand leng, showed here and there on the anterior surface of the
eapsule some clonded places; through the capsule were seen large opaque portions of
the lens, especially in the middle point; on the lateral portions the substance of the
lens was normal in hardness and transparency; here the capsule was light and clear.
Dr. Gescheidt, who examined the lens substance under the microscope for the entozoa
[see above, p. 25, Monostomulum lentiz], discovered by Dr. von Nordmann in Odessa
in opaque human lenses, found four distomes, of the presence of which I also con-
vineed myself on autopsy. Dr. Gescheidt did not risk a determination of thespecies,
becanse of the newness of the examination. The lens of the left eve was also opaque,
while the lens capsule of the same did not at first show any opacities; later, however,
after it had lain twenty-four hours in water, it became somewhat softer, and it clouded;
the middle of the lens substance, which exhibited the normal cleavage and which was
transparent and normal on the borders, had a peculiar triangular nucleus, which
moved here and there in the lens substance, was opaque and almost horn-like, and
approached the calcareous-like concretions as to color and density. On the whole,
the lens of the left eye was smaller than that of the right eye. The other parts of
the bulbus had the same formation [Beschaffenheit] as those of the right eye.

erschien die Netzhaut noch dicker; die Macula badia auf der Choroidea war vor-
handen, jedoch nicht sehr dunkel gefiirbt, und iiberhaupt war das Pigment im
Hintergrunde der Choroidea um den Eintritt des Sehnerven herum nichts weniger
als sehr dunkel gefiirbt. Die Linse sammt Linsenkapsel unter der Lupe untersucht,
zeigte an der vordern Fliche der letztern hier und dort einige triibe Stellen; durch
die Linsenkapsel hindureh sah man grosse Theile der Linse, vorziiglich im Mittel-
punkt, undurchsichtig; an den Seitentheilen war die Linsensubstanz in Betreff der
Hiirte und Durchgichtigkeit normal; hier war auch die Kapsel hell und klar. Herr
Dr. Gescheidt, welcher die Linsensubstanz, Betreff der von Dr. v. Nordmann in
Odessa, in verdunkelten menschlichen Linsen entdeckien Entozoen unter dem
Mikroskope untersuchte, fand vier [p. 76] Distomen, von deren Gegenwart ich mich
durch Autopsie ebenfalls tiberzeugte. Die Species zn bestimmen, wagte Herr Dr.
Zeacheidt bei der Nerheit der Untersuchung nicht, IDie Linse des linken Anges war
ebenfalls verdunkelt, withrend die Linsenkapsel desselben anfangs keine dunkeln
Btellen zeigte, spiiter jedoch, nachdem sie vier und zwanzig Stunden im Wasser
gelegen hatte, sich etwas anflockerte und verdunkelte; die Mitte der Linsensubstanz,
“welche jene eigenthiimliche Spaltung zeigte und an den Rindern ziemlich durch-
gichtig und normal war, hatte einen eigenthiimlicher dreieckigen Kern, der sich in
der Lingensubetanz hin und her schob, undurchsichtig und fast hornartig war, und
sich der kalkartigen Concretion in Betreff der Farbe und Dichtigkeit niherte. Im
Ganzen war die Linse des linken Auges offenbar kleiner als die des recten Auges.
Die ibrigen Theile des Bulbus hatten dieselbe Beschaffenheit wie die des recten
Auges."" —Ammon, 1833, pp. T4-76.
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ELEVEN MISCELLANEOUS PAPERS ON ANIMAL PARASITES, 3

Some vears later, Ammon (1338, p. 37; 1841, p. 72) gave four illus-
trations of this parasite, which are here reproduced. His explanation
of the figures simply states:

Fig. 24, Figure of a Distoma oculi humani, anterior view, and in fig. 25, a posterior
view.

Figs. 19, 20, Figures of Dizloma petdt wmani from the lens capsule of a congenital
gataract. (Compare Gescheidt, Die Entozoen des Auges. Zeitschrift fiir Ophthal-
mologie, v. 3 (4).)

From the above deseription it is clear that an exact specific or even
generic determination of the parasite is impossible.  That it was a dis-
tome rather than a monostome is perfectly evident from fig. 2., That
it may be a young stage of one of the liver flukes which had accidentally
wandered to the eye must be admitted, but whether it belongs to
Fuasciola hepatica, Dierocelivm lanceatum, ov Opisthorchis felinews
all three of which oceur in Germany, is a question which can not be
definitely solved. Braun (1895, p. 144) inclines to the view that it is a
Dicrocalivm lanceatuin.

How the infection took place in this young child is a mystery. If the
parasites were present in the fetus, the case would appear almost,
though not absolutely, isolated in helminthology; furthermore, in such
an event it 1s difficult to understand how they lived so long. This
view, which is not excluded, presupposes that the mother became
infected with liver flukes, which wandered to the fetus instead of to
their natural habitat. That they entered the eye directly from water
used in washing seems practically excluded. Another possible sup-
position is that the child swallowed the cercarian stage of four distomes,

erschien in gestreckter Lage die Saugmiindungen nach der untern Fliche der Kapsel-
wand zugekehrt und dnsserte keine Bewegung., Zwei andere hatten den Schwanztheil
eingezogen [p. 435], zeigten daher eine den Phiolen nicht unihnliche Gestalt, und
gaben, indem sie den Schwanztheil lang=am gin- und auszogen, noch schwache Lebens-
ausgerungen zu erkennen.  Einmal nahm das Eine derselben mehr die Form eines
mit abgerundeten Schenkeln versehenen Kreuzes an, indem es den mittlern Korper-
theil zusammenzog, wihrend es das Kopf- und Schwanzende etwas streckte, so dass
man den Kopftheil als den obern Schenkel des Kreuzes, das Schwanzende als den
untern, und den zusammengezogenen mittlern Theil ale die seitlichen Schenkel
betrachten konnte. Das 4te Exemplar lag pestreckt, aber geitlich, und war bewe-
gungslos. In der gestreckten Lage zeigte das Thierchen eine lanzettfirmige Gestalt
und verhielt sich mit seiner Breite zuor Linge wie 1-3. Die Firl UNE WAT Weiss,
Der vordere Sangnapf, um } kleiner alg der mittlere, erschien halbkreisrund mit
kaum merklichen walstigen Riindern und strahlenformigen Fassern versehen., Der
Schlundkopf war kurz und enge und ging schnell in den fast gleichweiten Darm-
kanal Giber, der sich etwas iiber den mittlern Saugnapf gabelformig spaltete, zn
beiden Seiten desselben nach dem Schwanzende herunter lief, und hier, von den
Ovarien bedeckt, nicht weiter verfolgt werden konnte. Von der Organisation der
Ovarien war ebenfalls nichts Bestimmtes wahrzunehmen: nur bei einem Individuam
glaubte ich die etwas unregelmiissige transverselle Lagerung der Cotyledonen be-
merken zu kimnen. Bei dieser Untersnchung war der Herr Prof. v. Ammon und
mein Freund, der pract. Arzt, Miinch, zugegen. "' —Gescheidl, 1838, pp. 484-485.
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of certain fish, as reported by von Nordmann, fully supports the view
that such parasites may occasionally cause diseased conditions in the
eye.

Bibliography.—The general works referred to in this article may be
recognized from the authors’ names and dates; in case of doubt, consult
the Index-Catalogue of the Surgeon General’s Library, or the card
catalogue of the Zoological Lahoratory, Bureau of Animal Industry,
which is now being prepared for press as ** Index-Catalogue of Medical
and Veterinary Zoology.” The titles of the articles in which the
original observations were published are:

Awmox, F. AL

1833.—Die angeborne Cataracta in pathologisch-anatomischer, in pathogenet-
ischer und operativer Hinsicht <" Ztschr. . d. Ophth., Dresden, v. 3 (1), pp.
70-99.

1838, —Klinische Darstellungen der Krankheiten und Bildungsfehler des men-
schlichen Auges der Augenlider und der Thrinenwerkzeuge nach eigenen
Beobachtungen und Untersuchungen. 1. Theil. viii + 69 pp., 23 pls. fol.
Berlin.

1841.—Idem. 3. Theil. viii 4 90 pp., 20 pls. fol. Berlin.

(FESCHEIDT.

1533.—Die Entozoen des Auges <7 ¥tschr. f. d. Ophth., Dresden, v. 3 (4), pp-

45462,
voN NORDMANN, ALEXANDER.

1832, —Mikrographische Beitriige zur Naturgeschichte der wirbellosen Thiere.

2. Heit, xviii + 150 pp., 10 pls. 4°. Berlin.

A CASE OF VINEGAR EEL (ANGUILLULA ACETI) INFECTION IN THE
HUMAN BLADDER.

By Cm. WarpELL Stiigs, Pa. ID.,
Pathologizt of Bureaw of Animal Industry,

AN
W. Asgpy Frangnaxn, M. D.
[Plate IV, figures G-13.)

In November, 1900, one of us was called torattend a young married
woman professionally. During an examination of the urine, some
minute worms were found which proved to be rhabditiform embryos.
In order to exclude all possibility of accidental infection of the urine
from external sources, a specimen was then taken with the catheter.
In this sample numerous worms of all stages were found, and these
were eventually determined as Anguillule aceti.

This species is the ordinary vinegar worm. It belongs to the nema-
todes, family Anguillulida, which appears to have been established by
Grervais & van Beneden in 1859, The most complete diagnosis of it
yet written appeared in Bastian’s important essay, published 1n 1866,
and reads as follows:
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We have quoted the above, as representing the work of a standard
author who has studied not only this, but also allied forms. Many of
the published references to this worm are exceedingly indefinite, the
characters quoted being too general and the figures too inexact to be
satisfactory.  Still, while the possibility that the forms reported from
vinegar represent more than one species is by no means excluded, no
facts at present accessible seem to compel the recognition of any species
except Anguiliuia acetr.”

The worms observed in our case agree essentially with the charac-
ters noted by Bastian, and we have obtained also worms from vinegar
here in Washington which we are unable to distinguish morphologic-
ally with certainty from the nematodes taken from the bladder of the
patient.

The structure of the parasites may easily be seen from figures 6 to 13
accompanying this paper.

The males are constantly somewhat smaller than the females. No
transverse striation could be discovered on the cuticle. Both sexes
agree in having an elongated body of nearly uniform diameter tapering
but slightly toward the mouth, while the tail is gradually attenuated
from the anus eaudad, its end I‘.-Lluu’ drawn out into a sharp point.

The intestinal tract presents the t:luu acteristics of the family, being
divided into an esophagus, a stomach intestine, and a rectum. The
esophagus presents three distinet divisions—(1) an anterior elongated
portion which is quite thick, (2) followed by 2 shorter middle portion
of smaller diameter, and (3) a so-called esophageal bulb provided with
a tridentate armature which is characteristic of the rhabditiform
WOTImS.

The stomach intestine is a simple tubular structure extending from
the posterior portion of the esophageal bulb to the anterior end of the
rectum. It possesses a distinet lumen, and during life its tissue is so
erowded with minute globules as to interfere materially with a careful
study of details.

The rectum is short and narrow, extending from the posterior end of
the stomach intestine to the anus, which is situated in the posterior
portion of the hody.

In the female the rectum is simple. In the male it receives the
products of the testicle, thus forming a genital cloaca, while near the
anus it also receives the spicules.

Males,—The males are usually about 1.35 to 1.45 mm. long by 24
to 28 p in diameter. Taking a specimen which measured 1.04 mm.
from mouth to anus as basis, the following measurements may be
noted: Distance from anterior extremity to the teeth of the esophageal
bulb, 132 s; anterior portion of esophagus, 104 }:: long by 12 i in

* We nse this name in its ordinarily n-::r_epted Bense, mtln it huw g :mr-mlh d Ilu,
entire literature to see whether the name is valid under the International Code.
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time in a given specimen. They may be in different stages of develop-
ment, the embryo forming in the uterus. In some cases embryos are
found in both uteri; in other cases they are confined to one horn of
the uterus.

Biology of the parasites.—In five samples of urine taken the para-
sites were found in great numbers. The urine was always very
acid, and in some samples which slowly became alkaline the worms
died about the same time with the change in reaction of the urine,
One of the samples of urine had a decided odor like that of vinegar,
and in this specimen the parasites lived for two months, at the end of
which time signs of life were very feeble, though the urine was still
acid. bix of the worms were then removed from the urine and placed
in two test tubes containing vinegar free from parasites. Their move-
ments quickened in a few hours, and, from seeming almost dead, they
became in a day or two as vigorous as ever. In one month they
increased greatly by breeding, and within two months after their
transfer from urine to vinegar there were enough of them in one of
the tubes to make the fluid appear turbid.

Parasites in three diluted specimens of urine, one of which was
allowed to remain aecid, and two rendered neutral and slightly alka-
line, respectively, with caustic soda, lived but a short time; those in
the fluid of acid reaction living 10 days and in the others only half so
long.

Apparently there was some substance in the urine and the vinegar
which sustained life in these ereatures. It is stated by several authors
that certain albuminous matter in poorly prepared vinegar constitutes
their food; and this would lead to the supposition that albumen was
present in the urine.

Medical aspects of the infection.—The patient had chronic parenchy-
‘matous nephritis of a degenerative type, and the urine had frequently
contained albumen. The parasites were present in the bladder for a
period of thirty-three days after they were first observed, and during
this time tests with heat and nitric acid failed to indicate the presence
of any albumen. No symptoms traceable to the infection by the para-
sites occurred. There were severe headache and marked constipation
during the time of their presence, but these conditions were of quite
usual occurrence, and were not supposed to be caused by the worms,
which disappeared from the urine without any specific treatment.

Source of in fection.—Efforts to explain the occurrence of the vinegar
worm in the bladder were not altogether successful. It seems scarcely
reasonable, and entirely without analogy. to assume that vinegar eels
upon being swallowed by a person would bore through the intestinal
wall and finally reach the bladder. It seems much more reasonable to
assume that they entered through the urethra. Our first thought was
that the patient had used vaginal douches acidulated with vinegar, but
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AN EGYPTIAN AND JAPANESE STRONGYLE (STRONGYLUS SUB-
TILIS) WHICH MAY POSSIBLY OCCUR IN RETURNING AMERICAN
TROOPS.

By Cn. Warnevn Svines, Pa. 10,

Pathologist of Bureaw of Animal Tndustey
[Plate 'V, figures 14-21.]

Among the parasites not known at present for North Ameriea,
whiech must be considered in conunection with the return of American
troops from the East, should be mentioned a very small strongyle
found in the stomach and upper portion of the small intestine. This
nematode was first discovered in Japan by Ogata, then in Egypt, by
Liooss, and was referred to later by Ijima from Japan. The presence
of the worm in those two countries, so widely separated geographic-
ally, would seem to indicate an extensive geographical distribution for
the species.

The parasite in question is a roundworm belonging to the family
Strongyvlide, and is usually placed in the genus Strongylus. This
genus contains rather a heterogeneous assemblage of worms which will
later undoubtedly be divided into several genera, and a general system-
atic revision of the family Strongylide will eventually result in cer-
tain important changes in the*technical names. For the purpose of
this article the generally adopted nomenclature will be followed.,

GENUS STROKGYLUS.

GeENERIC DragNosis,—Strongylide: Body slender; anterior extremity occasionally
with ale. Mouth small, without teeth, lips soft, often indistinet, papille very small.
Bursa (male) entire, or excised ventrally, in some cases bi-, tri-, or multi-lobed; spic-
ules 2, often with accessory piece. Vulya usually in caudal half of body; uterus

with two horns.
BTRONGYLUS sUBTILIS® Looss, 1595,

SPECIFIC DrAGRosis.—Strongylus: Very small, 4 to 7 mm. long; cuticle with exceed-
ingly fine transverse striation; oral papille exceedingly small and inconspienous;
longitudinal lines well developed; lateral lines more prominent than the median.
Buecal cavity short, funnel-shaped; esophagus (0.75 mm. by 7 to 30 ) nearly one-
gixth as long as body, differentiated histologically into anterior and posterior por-
tions, and containing well-developed dorsal esophageal gland which discharges at its
anterior extremity; intestine short, 13 u in diameter. Nervous system about 0.16 mm.
from anterior extremity. Exeretory pore about 0.19 mm. from anterior extremity:
cervical glands well developed, one extending posterior of the other and for ncnr!'}'
the length of the esophagus posterior of this organ.

Male.—Four to & mm. long, increasing in diameter from 9 g at anterior end to 70 i
near the bursa. Testicle single, beginning near the posterior end of cervical gland;

e = e
— e e -

LRYNONYMY AND BIRLIOGRAPHY.

(1880): Strongylus [sp.] OcaTa, 1880, No. 578. [After Ijima.]

1895: Strongylus sublilis Looss, 1895, pp. 161-168, pl. 1, figs. 1-8.—Ipex, 1836, pp.
B64-865.—Lima, 1806, pp. 155-158.—R. Braxcmarn, 1895, p. 810.—DerArieLn
& Pruppes, 1897, p. 137.—Srossich, 1899, p. 79.—Smiies, 1902, pp. 41-42,
figs. 14-21.
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AN ADULT CESTODE (DMIPLOGONOPORUS GRANDIS) OF MAN WHICH
MAY POSSIBLY (CCUR IN RETURNING AMERICAN TROOPS.

By Cn. Warnern Srines, Pa. D.,
Pathologist of Bureau of Animal Tndustry,

AND

Louvise Tavvrer, M. 8.,
Assistant, Bureaw of Animal Dedustry.
[Figures 22-28.]

Upon several occasions one of us has called attention to the fact
that our troops, upon returning to this country from their Asiatic
service, may bring back with them certain animal parasites which are
not familiar to American practitioners. The object of the present
paper is to call attention to an adult Asiatic tapeworm, which is
very different from the American forms. Described in a few
words, it helongs to the family Bothriocephalide, subfamily Dibo-
thriocephalinwe, and is similar to Dibothrioceplalus latus, the broad
Russian tapeworm (usually known as Bothriocephalus latus), differing,
however, from that form in that every segment has a double instead of
a single set of genital organs.

The generic and specific diagnoses and synonymy of this parasite are
as follows:

Gexvs IhriocoNororus® (Ldxspers, 1892).

Gexeric pracyosis.—Dibothriocephalinge: Scolex short, with two strong, grooved

suckers. Neck absent. Proglottids short and broad. In each segment two sets of

genital organs, otherwise like Dibothriocephalus.  In each segment may be recognized
the following: Median field, two uterine fields, and two lateral fields. Genital pores
(cirrus, vaginal, uterine) ventral in longitudinal row in uterine field; vitellogene
glands and testicles in lateral and median fields. Vitellogene follicles between inner
and ounter longitudinal muscles. Uterus forms rosette.  Parasites in man and whales,

Tyre seecies.— Diplogonoporus balenoptera: Limnberg, 1892,

LEYNONTMY ANXD BIBLIOGRAPHY.

1892: Bothriocephalus ( Diplogonoporus) Ltxseere, 1892,° pp. 3, 4 [type, Diplo-
goneporus balenoplere Loxssers, 1892, pp. 4-16, pl. 1, figs. 1-6, B-9].

1804: Krabben Braxcmarnp, 1894, pp. 699-702 [type, Krabbea grandis BLaxcHARD,
1894, pp. 699-702].—Ipem, 1895, p. 708.—InEM, 1898, pp. 360, 351.—8TILES,
1885, p. 53.—Ipew, 1896a, p. 24.—IpEM, 1896h, p. 205.—J Aconr, 1887, p. 288.—
Kuoropgovskr, 1808, pp. 19, 22. [See also ARrtorna, 1900, pp. 377, 378,
ESJ?BEJj-ﬂnE, 1899, pp. 49, 50.—Braux, 1900, pp. 1669, 1690.—Wakp, 1901,
p- ;

1897: Diplogonoporus (Limnberg) Jacoer, 1807, p. 288.—Ltne, 1899, pp. 49, 50, 54.—
Ipes, 1900, pp. 210, 212.—Braux, 1900, pp. 1683, 1690.—ArioLa, 1900, pp.
577, 378, 180, 381, 383, —Kurimoro, 1900, p. 14.—Warn, 1901, pp. 783, 793.

b_’.[‘hme short bibliographic references are to articles, the full bibliographic titles of
which may be found by consulting the Index-Catalogne of the Surgeon-General's

Library or the card catalogue of the Zoologieal Laboratory of the Bureau of Animal
Industry, now being prepared for press,
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the Province Hizen, outside of which he seems to have never traveled. Calling:
Amanuensis, post-office clerk, school-teacheér, ete.; 1891 settled at Takashima coal
mines, where he had been engaged in bookkeeping buginess until his death by acci-
dent in November of the following year. Some five years previous to this period he
began to suffer oceasional dizziness and colic. Medical help had not much effect
Ibeyond palliating the latter. Gradual anemia supervened. During October, 1892,
14 piece of tapeworm about 1 foot long was discharged. About this time violent colic
118 said to have returned. He was then taken into the hospital before mentioned and
sgnbamitted to medical treatment by Mr. Nakamura,’? * % %

1FuG. 2 —Ventml view of a portion of the strobila, showing two rows of genital pores, with partially
extruded cirri. X 100 After Ijima & Kurimoto, 18, fig. .

Symptoms: **Medium bodily constitution. Badly nourished; weary. Symptoms of
teyanosis on face.  Liable to fall into insensibility while sitting or otherwise oceupied.
IPulse weak and frequent, numbering 120. Palpitation somewhat accelerated.
iTemperature, 36.8° €. Tongue with vellowish covering. Appetite ordinary; some-
ttimes vigorous. Gastrie region swollen out and frequently giving spasmodic pain,
rradiating towards the back and ceasing gradually or suddenly, followed by a feeling
cof pressure on intestines. This feeling either remains at one place or shifts its
position. The attack oceurs after taking food, but also at other times. Pressing

FFiG. 26, —Ventral view of lateral half of a few segments of same: m, m, median line; efr, cirrns: al,
nuterns: the numerons dot-like bodies on either side of the uterl represent the yolk glands. X 20.
Alter Tjima & Kurimoto, 150, fig. 7.

Ithe gastric region from outside has soothing effect on the pain. Sometimes pain also
iin the pelvic region. Diarrhea or costiveness for many days.”

Treatment: *‘From above symptoms the presence of Aneylostomum duodenale
\[= Uncinaria dwodenalis] was suspected. Microscopical examination of the feces,
thowever, unexpectedly revealed a number of eggs, resmnh]mg very much those of
m‘mmum Ringeri [=Paragonimus Westermanii] both in size and appearance. Irre-
pective of what parasite these eggs might belong to, a dose of extr. filic. mas. was
ried, and the result was the discharge of a tapeworm measuring 10 meters in length
sand at the broadest portion 25 millimeters in breadth. The broad hind end had its
gxtreme tip shrunk, much macerated, and easily detachable, Of the other end, a

r—
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diagnoses given above. If no segments are found, a microscopic exami-
nation ul‘the feces will reveal numerous eges, sinee this parasite belongs
to a group of worms provided with a special uterine pore, through
which the ova arve constantly discharged. These eggs are entirely dif-
ferent from those of the genus Tuenia, being provided with an opercu-
* lum at one end. They may, however, be mistaken for eggs of certain
other parasites. The forms which come into special consideration are
Dibothriocephalus latus (the broad Russian tapeworm), Fasciola hepatica
(the common liver fluke), and Puaragonimus Westermanii (the lung
fluke). It will be somewhat difficult to distinguish the eggs (634 by -}E
to 50) of the Asiatic tapeworm (Diplogonoporus grandis) from those of
the broad Russian tapeworm, which measure 68 to 70x by 44 to 435u;
the eges of Fusciola hepatica ave much larger, namely, 105 to 1451 by
63 to 90u; those of Paragonimus Westermanii arve also larger, 68 to
118 by 48 to 60, and are found both in the sputum and feces.

In connection with the source of infection, suspicion points strongly
to fish as the intermediate host, though the life history of the parasite
has not yet been established.

In treatment, male fern alone has thus far been used, but in neither
case was the head found. At present nothing indicates that the treat-
ment for this tapeworm bh()llld necessarily difter from treatment for
Taenia.

A LARVAL CESTODE (SPARGANUM MANSONI) OF MAN W I{[GH MAY
POSSIBLY OCCUR IN RETURNING AMERICAN TROOPS.

By Cu. WarpELL Stiies, Pu. D,
Pathologist of Bureau of Animal Industry,

AND

Louvise Tavier, M. 8.,
Assistant, Bureau of Animal Industry.

[Figures 29-36.]

In a former paper® we have called attention to an adult Asiatic ces-
tode (tapeworm) which might, perhaps, be introdueed into this country
by the returning troops. In the present article attention is directed
to a larval cestode which is reported for man in Asia, but which is as
vet unknown for America. This, also, is one of the parasites which
may be found in American troops who have served in the East.

The exact systematic position of the worm in question is at present
somewhat uncertain. Cobbold originally placed it in the genus Ligula,
Leuckart transferved it to Bothrioceplhalus; Ariola has recently called
it Dibothrivm, which is a synonym of Bothriocephalus.

*An adult cestode (Diplogonoporus grandis) of man in Asia, which may possibly
oceur in returning American troops.  (See above, pp. 43-47.)
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gpretes Sparaanuy Maxsoxi® (CospoLp, 1882).°

SPECIFIC DIAGNOSIS, —Spargantiin: Length, 8 to 36 om.; breadth, 0.1 to 12 mm.;
thickness, 0.5 to 1.75 mm. Anterior end may be broader than posterior.  Flat, not
segmented, but with irregular transverse folds; ventral surface usually with distinet
longitudinal median groove; dorsal surface may show two longitudinal grooves.
Anterior margin rounded, with papilliform elevation on which is found the head.

' The latter somewhat compressed and more or less invaginated.

H apimaT.—Subperitoneal connective tissue and body cavity of man ( Homo sapiens)
in Amoy and Japan; Sonsino reports it for the jackals { Canis aureus), in Egypt.

The presence of a larval cestode in man must, from a biological
standpoint, be looked upon either as abnormal and more or less
accidental or as a survival from savage and prehistorie times, since the
normal hosts for larve are animals which serve as food for the hosts
of the adult stages. 1f any given larva were dependent upon man as
intermediate host the parasitic species would soon become extinct,
since man does not serve as food for any animal, though, of course,

occasionally eaten by insects, crabs, ecarnivorous fish, reptiles, birds,

and mammals.

The presence of Sparganum Mansoni in man appears, accordingly,
to be biologically abnormal and accidental. The normal host for this
larva and the normal host for the adult stage are still unknown, but
it may be noted with interest that Ijima & Murata (1888, p. 160)
report a larval cestode resembling Sparganiin Mansont from an ape

L EvwoNyYMY AND BIBLIOGRAPHY.

1882: Ligula Mansoni CosroLp in Manson, 1852 (Oct. 4), p. 617.—Cossorn, 1853, pp.
78-83, figs. a-d.—Ramnier, 1886, p. 276.

1886: Baothriocephalus liguloides Levckarr, 1886a, pp. 862, 941-951, figs. 402403,
405.—Ipexn (Hoyle, trans. ), 1886h, pp. 682, 745-751, figs. 402—404.—Lnva &
MurATA, 1888, pp. 149-162, pl. 5 bis, figs. 1-8.—Linuwa, 1889, pp. 246-256, fig.
98 —DuxcLison, 1893, p. 155.—Ipey, 1895, p. 155.—Ipey, 1900, p. 185.—
MostER d PEIPER, 1894, p. 48.—ScuNerpemiing, 1896, p. 202.—SriLes, 1896, p.
25.—Woon & Frrs, 1887, p. 524,

1886: Bothriocephalus Mansoni (Cobbold) R. BLANcHARD, 1888, pp. 536-5538, figs. 203
a~d.—[pEar, 1895, pp. 727-728.—Ipest, 1900, p. 486.—RarLiier, 1893, pp. 327,
998, —Braux, 1895, pp. 202-203, fig. 103.—Moxiez, 1896, pp. 272-274, figs. HY
a-d.—GaMBLE, 1896, pp. 81, 91.—Srires, 1896, p- 25.—Ioma, 1898, p. 85.—
Hassasy, 1898, p. 137.—Knovonkovskr, 1898, p. 22, pl. 9, figs. 20-Z1.

1896: ““Leguli Mansoni Cobbold” of Huser, 1896, pp. 560-561 (misprint for Ligula
Mansoni ). x

1896: “*Bothriocephalus leguloides Leuckart' of Huser, 1846, pp. A60-561 (misprint
for B. liguloides).

1807: ** Bothriocephalus linguloides Leuckart’” of Styox, 1897, p. 510 (migprint for B,
liguloides).

1800: Dibothrium Mansoni (Cobbold) Aniova, 1900, pp. 458-459, fig. 4.—Warp, 1901,
pp. 783-T48.

1902: Sparganum Mansoni (Cobbold) Srrves & Tavier, 1902, pp. 47-56, figa. 20-36.

" These short bibliographiec references are to articles, the full hibliographic titles of
which may be found by consulting the Index—Catalogue of the Surgeon-General's
Library or the Index-Catalogue of Medical and Veterinary Zoology of the Zoologival
Laboratory of the Burean of Animal Industry.
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ticular parasite thus far recorded have occurred in
where fish forms an unusually important article
appear also, as has already been pointed out
parasites wander
for instance, by the cases w

Thus far the 10 recorded cases of
Mansoni may be divided as follows:

Geographically: Amoy, 1; Japan, 9.

By sex: Males, T; females, 2; not stated, 1.

By age: 1 to 10 years,
3 cases; 31 to40 years, 1 case;
Thus, 6 out of 10 cases occurt

Seat of worm.! Region of eye, 3 cases;
connective tissue of abdominal region, 3 cases.

Number of parasites present: Single parasite
parasites reported, 1 case.

the embryo of the
hat it then bores its way
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the intestine to the connec
asites are not entirely wanting,
cases of infection by this par-

to some extent in the body of man.
here the worms escape from the urethra.
infection in man by Sparganimi
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ES.
ration: It is theo-

to various parts of

must also be admitted that the patients had
encysted larval parasites present

tive tissue.

a part of the world
of diet. It would

by other authors, that the

This is shown,

1 case; 11 to 20 years, 3 cases; 91 to 30 years,
41 to 50 years, 1 case; not stated, 1 case.
ed between the ages of 11 and 30 years.
escaped from urethra, 4 casess
[Pleural cavity, 1 case, |
reported, ¥ cases; 12

The cases in question may be tabulated as follows:
! o Hun1—|
Emnn. ge and) country.|  Seat of parasite. 1;:1.1:‘:{ ”i?ﬁﬂfw of Anthority.
| H1tes,
1 | 34 years,| Amoy ..} Subp. conn. tiss,, near 12 | 200 to 350 x 3 x | Manson, 1882, pp. 615-617;
male, iline fossa and post- 0.4 mm. 30 Cobbold, 1888, pp. T8=85.
renal: 1 free in to &1 1. .
plenral cavity.
11 | 28 years, | Japan .. wandered and dis- 1 | 185 mm. long...| Leuckart, 18864, PP. 41—
male. charged from ure- gpl, figs. 41)'34]35_. 405,
thra. | Lenekart, 18860, pp. 46—
; | 751, figs. 402404,
101 | @ years,|....do... From nrethii. . .- - - . 1| 300 x 10 x 1.75 | Murata, 1857, No. 181, P
male, mimn. | 4-10; No. 182, pp. 6-10
| Ijlll'irgnﬁi,hlﬂrﬁ.ti&, 1433,
; . =151, fig. 1.
v | 26 years,|....do ... e U] ) e o o e 1 mﬂxﬁxi.ﬁmm.', 3[11I:EM. 1887, NE). 185, pp.
male. o5 x 1 o3 | 1;;& Tjimilll'r & Murata,
. | 1888, pp. 161-152, fig. &
v | 42 years,|....do...f.odo e Z 464 x 12 mim. or ’i‘m‘udn‘? 8558, No.2; Fjlmn
male, 106 x 6. b mm, -.f;l'-lﬁmm, 1888, pp. 158~
B, . 8.
VI | 17 years, |....do...| Region Of BP0 comvanns 1 25x1.5to4 mm. ‘.'-lumtul,zlﬂ-'di, Mo, 181, .
mule, | 4-10: No. 182, pp. G=10
I | Ijim & Murata, 15855,
VII | 16 %ears, |....do...l..... i Pt e T o 1120x 3 to 6 mm. llﬁ'mta:lﬁﬁi. Mo, 1856, pp.
female, { 4-7: Ijima & Murata,
| %aaéa. pp. 104=156G, tigs. 4,
§ 1, Ok
VIl ﬂmﬁneﬁ. veeollo...| Thigh -‘: 1 | f8xa.6to66mm | Ijima & Murata, 1833, pp.
E 166157, M. b
IX lhyﬁﬁ. coeeilo...| Reglonof eye c....... i1|25x2mm......| ljimo :k hﬁjgm, 18858, p.
‘ 161,
X 1 -...d0...| Inguinal region ......| 1 ‘-Iﬁl}mm.....,,.. Tjimo & Murats, 1888, p.
167,
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by Dr. Scheube in Kyoto. Leuckart renamed the worm Bothriocepha-
lus liguloides and gave an important zoological discussion of it. He
disagrees with Cohbold in reference to its possible relation to Ligula.
He is of the opinion that the entire hody of the laryal parasite will not
change to an adult in & final host, but that the head and adjacent por-
tion will give rise to the strobila, while the rest of the worm will be
destroyed. The medical history of the case he cites is as follows:

Case II. “The patient was a Japanese, 28 years of age, who had heen five years
in prizon, but was formerly for some years i groot in the island of Kiushin, and had
moved about in the west of the main island. During his residence in Kiushiu,
he suffered, after a prolonged careless life, from hematuria. He hecame after-
wards syphilitic and remained so till his imprisonment. A fter he had been four
years in prison his left testis began to swell and
became painful. Atthe same time a diffuse harden-
ing of the skin set in on the upper part of the left
thigh, below the inguinal region, and paing extended
thence to the leit hypochondrium. Afterwards the
hardening and the pain decreased, and wholly dis-
appeared aiter some months, go that the patient, in
spite of the persisting slight enlargement of the left
testis, felt absolutely healthy. In the course of a
year, without apparent occasion, dysuria set in,
associated with pains in the urethra and bladder.
The urine itself exhibited no striking change. After
the dysuria had lasted for some days the patient
observed when making water the projection of a
white thread-like body, which moved when touched.
He recognized it as a worm, and attempted to extri-
cate it by winding it round a bamboo rod. After
‘he had drawn ont about 18.5 cm. in this fashion the
worm broke. The pain of urinating was temporarily
relieved, but after a short period returned, Theurine
could only be expelled in drops by strong pressure,
and with violent pains, which extended to the upper
thigh. Theurine was glightly clondy, but on micro-
geopic examination revealed nothing unusual except
blood corpuseles. Whether farther portions of the
worm were expelled is not known, as the patient very soon returned from the hospital
to the prison.”’ —Translation of Leuckart, 1886, pp. 945-844.

I g

Fig. 86 —Longitudinal section of
anterior ond of fig, 3. ¥10. After
Ijima & Murals, 1658 pl. 5, fig. 6.

Ij_ima & Murata, in 1888, made an important contribution to this
subject by publishing eight new cases of infection. Some of these

had already been reported in Japanese. The clinical notes may be
abstracted as follows:

Casge 111, Observed by Namba, a physician in the province of Bchigo. ‘‘The
patient was a boy, serofulous and of weak bodily constitution. When three years
old he suffered from frequent swelling of the serotum on the right side, consequent
on inguinal hernia. This complaint ceased, but after the lapse of several years, when
hc. was O vears of age, he began one day (July, 1886) to experience difficulty in
urination, which had to be done often, but only drop by drop. Two days ]‘mEﬂ':i in
this way, when, while making efforts for the passage of urine, a tapeworm-like body
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