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PREFACE.

Tais little work is based upon nine sepa-
rate commmunications made to the Birming-
ham Natural History and Microscopical
Society in 1878-79. The papers were read
to the Society by Mr. W. R. Hughes, F.L.S.,
who also, on my behalf, exhibited numerous
specimens and microscopic preparations sent
for the purposes of illustration.
~ The papers were originally published in
successive numbers of the Midland Natu-
ralist,” and 1 have thought that their repub-
lication—with not unimportant additions—
might prove serviceable, alike to the medi-

cal profession generally, to physicians, to
students, and to naturalists.

74, PorTsDOWN RoOAD,
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TREMATODA. 9

consent, my genus Bilharzia has been adopted ; its
general acceptance being in part due, no doubt, to
the fact that, as a generic term, it had priority over
the various other titles severally proposed by
Diesing, Weinland, and Moquin-Tandon.

13. Bilharzia heematobia, Cobbold.

Syn.—Distoma hematobiwm, Bilharz; Gyne-
cophorus, Diesing ; Thecosoma, Moquin-
Tandon ; Sechistosoma, Weinland.

Larve.—Cercaria unknown. Free ciliated em-
bryo cone-shaped.

Remanrks.—Infests the veing, and more particu-
larly the portal system of blood-vessels.
Frequent in Africa, especially Egypt, the
Cape, and Natal; also the West Coast of
Arabia. There is likewise evidence to show
that it occurs in the Ile de Bourbon and the
Mauritius, and probably also in Brazil. The
grave disorder excited by this parasite is
very prevalent amongst the natives whose
habits are eminently favorable to its propa-
gation. Among European residents the
disease now commonly called endemic heema-
turia is decidedly on the increase. This has
arisen chiefly on account of the continually
increasing number of KEuropean residents.
These have contracted the disorder by care-
lessly drinking unfiltered waters. Canal




































CESTODA. 21

brates to dissolve their shells, whilst the eggs of
the latter readily hateh within the stomach of
evertebrated animals, such as mollusks and insects.
Quite recently, astonishment was expressed (in the
pages of a scientific journal) that herbivorous
animals should suffer from the presence of tape-
worm. It was evidently unknown that the larvae
of certain tapeworms are found in many other kinds
of food than meat.

In reference to the temperature necessary to
destroy the eggs of tapeworms, it is generally under-
stood that the ova of the Secleroleptidota can effec-
tually resist the action of ice and frost. As to the
limited powers of resistance of heat possessed by
Cysticerci we are now well informed, but I can only
refer to Professor Perroncito’s experiments and to
the inquiries of Lewis, Tommasi, Pellizzari, Giaco-
mini, myself, and others, as set forth in a series of
articles published in the London Medical Record
for 1874. Professor Pellizzari found that measles
died at a temperature of 60° centigrade (i.e. 140°
Fahr.). According to Lewis, exposure of the para-
sites for five minutes to the same degree of heat, or
even to 135° Fahr., renders the life of these para-
sites absolutely extinet. Later researches by

Perroncito fix the degree at a much lower level
(122° Fahr.).












CESTODA. 20

polycephalous bladderworm which likewise has no
parallel. The hydatid furnishes us also with a
curious illustration of the possibilities of tapeworm
multiplication from a single germ. Starting mth
the postulate that the sum total of the products of a
single impregnated germ or ovum fairly represents
the “individual” (zoologically, so to say), we find
that whilst, on the one hand, the egg of any
ordinary tapeworm begets only one Tenia, the egg
of the hydatid tapeworm is capable of producing,
under favorable circumstances, several thousand
tapeworms. To appreciate this truth, it is only
necessary to observe that the six-hooked embryo
becomes one hydatid. This maternal bladderworm
may by proliferation beget daughter and grand-
danghter hydatids, all of which in their turn may
give rise to the formation of echinococcus heads in
their interior. Separately these so-called heads
represent as many tapeworms, and collectively they
amount to many thousands. Thus, when a dog or
wolf swallows the polycephalous hydatid and its
offspring, all the heads of the colony will become
converted into sexually mature tapeworms in the
intestine of the nmew host. The zoological indi-
vidual, therefore, will comprise not merely one
tapeworm, but a multitude of tapeworms. In other
words, whilst the egg of an ordinary tapeworm
like Tenia mediocancllata supplies a single colony
or strobile of 1200 joints (proglottides or zooids),




































NEMATODA, S

“finds” were verified by Dr. Araunjo and
by Dr. F. dos Santos. The larvee were first
discovered by Wucherer, whose observations
were afterwards verified and extended by
Salisbury, by myself, and especially by
Lewis. The discovery of Filaria sangwinis
homanis, that 1s, of the larval F. Banerofti, as
a true blood parasite was made by Dr. T. R.
Lewis in India; but in consequence of
Wucherer’s prior find of the larvee in urine,
the young worm is sometimes called Filaria
Wuchereri. We have, in short, five impor-
tant epochs of filarial discovery. The jirst
relates to the detection of embryoniec filariz in
the excretory fluids in 1866. The second
fixes the period of Lewis’s great discovery in
1872. The third to Bancroft’s “ find *’ of the
mature parasite in 1876. The fourth relates
to Manson’s announcement that the mosquito
forms the intermediary host, within whose
body the higher larval stages of the parasite
are reared. The fifth, and crowning dis-
covery of all, has made known to us the fact
that the microscopic larvae not only under-
take, but, under normal conditions, regularly
accomplish daily and nightly wanderings to
and from the circulation. This phenomenon
on the part of the hematozoa is termed
“filarial periodicity,” its discovery being also


















NEMATODA. 43

March, 1879 ; Fayrer, Sir J., On Elephan-
tiasis, Lancet, 1879, p. 433; in Med. Times
and Gaz., Dec., 1877, p. 5688; see a paper on
the Relation of Filaria s. h. to Endemie
Diseases of India (in the above journals for
1879), and also in La Clinica Veterinaria for
March, 1880, p. 115; Santos, F. dos, in Gaz.
Med. da Bahia for March, 1877; Moura, J.
de, Thése de Concours, 1877; Myers, Dr.
W., Observations on Filaria sanguinis homa-
nis in South Formosa, from Customs Gazette, -
in Med. Times and Gazette for Jan. 7th,
1882, p. 9; see also remarks by myself, in a
paper rep. in Lancet for Jan. 14th, 1882, p.
64 ; Mackenzie, Dr. S., in Lancet, 1881, vol.
1, p. 722, and in 1882, vol. i, p. 836 ; alsoin
Brit. Med. Journ.,, May, 1882, p. 740;
Sonsino, in Lancet for May, 1882, p. 825.

Considering the importance of the new parasite
(Filaria Bamerofti), I thought it advisable to devote
more space than usual to its literature.

The human strongyloids are all of them well
defined species, and they play almost as impor-
tant a rile in the production of endemic disorders
as do the Filariee themselves. In a general sense,
the Guinea-worm may be spoken of as a Filaria,
but, for reasons given in my introductory treatise
and elsewhere, I prefer to consider this parasite as
























NEMATODA. ol

gluttons, raccoons, minks, weasels, and other
carnivora contract this worm by attacking,
capturing, and devouring fishes at times
when they are prevented from obtaining
other and more readily accessible kinds of
food. How this parasite should in some
mnstances gain access to herbivorous animals
is not so clear,

Lit.— A1l standard works, and especially
Leuckart’s, One of the most remarkable
memoirs quoted- by Davaine is that of
Clamorgan, In this old writer’s work, La
Chasse de Loup, dated 1583, the kidney-
worms, or Hustrongyli of modern writers
are characterised as “serpents and highly
venomous beasts.”

40.—Strongylus bronchialis, Cobhold.

Syn. — Strongylus longevaginatus, Diesing ;
Filaria bronchialis, Rudolphi ; Hamularia,
Treutler,

Larve.—~Unknown,

Remarks.—This small viviparous entozoon,
hitherto only twice  encountered in the
human body, is doubtless identical with
Strongylus longevaginatus. The original
specimen was discovered by Treutler in
Germany, in 1791, the second being found
by Dr. Jortsits, in Transylvania, many years
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1838, and its clinical importance in relation
to the so-called Egyptian chlorosis was first
announced by Griesinger. We now know
that this destructive little parasite is a fertile
cause of the wasting disorders of tropical
countries generally, the affections termed
tropical anemia or hypoemie being espe-
cially prevalent in the West Indies, in
Cayenne, in Brazil, in Egypt, and in the
Comoren Islands lying to the north-east of
Madagascar. According to Prof. McConnell,
the worm is also prevalent in India. The
worms are veritable bloodsuckers, behaving
Like leeches; probably, however, the loss of
strength and diminution of vital power
which they eccasion is not so much due to
the actual amount of blood abstracted as to
the severe irritation resulting from the
injuries they inflict upon the mucous mem-
brane of the infested intestine.

Lit.—The work of Lenckart; and especially a
memoir by Wucherer in Deutsches Archiv
fur Klinische Medicin, Sept. 27th, 1872
(S. 879-400). Amongst the more recent
writings of importance are those of Per-
roncito in the Transactions of the Lincei
Academy (1880), and of Bugnion in the
Revue Méd. de la Suisse Romande (1881).
See also papers by Grassi (Gaz. Med. Ital.-
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the happiness of whose immediate future was inti-
mately bound up-with his speedy restoration to
health, freely communicated to me the painful
nature of his sufferings due to the presence of these
little parasites. The symptoms need not be stated
in detail. Let it suffice to say that the obnoxious
guests had invaded the host by myriads, bringing
their victim down to an emaciated and otherwise
pitiable condition. Knowing the essential con-
ditions of infection, I ventured to hint that the
victim must in some way or other have swallowed
one or more entire female parasites of this species
(Ozyuris vermicularis). The suggestion was a hard
though happy hit; for it speedily brought the con-
fession that in times of great distress the victim
had, en revanche, seized hold of the living parasites
and crushed them between his teeth. As, without
doubt, most, if not all, of the entozoa thus bitten in
halves were female worms; and as, moreover, each
female parasite enclosed myriads of eggs—whose
contained embryos do not require a change of hosts
—1t is certain that thousands, not to say tens of
thousands, of living germs were thus directly con-
veyed to the human territory. In this way the
victim, originally seeking to revenge himself on the
sexually mature parasites, could only have pro-
duced momentary pangs in the worms themselves,
but for himself, he had thus unwittingly prepared
that far more terrible and prolonged revenge which
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unwarrantable, 1 may remark that it had for
its object the alleviation of human suffering.
Others have experimented npon themselves
with the same benevolent purpose. Thus,
Professor Leuckart and three of his pupils
mfested themselves by courageously swallow-
ing a quantity of the ova. They certainly
enjoyed the satisfaction of subsequently
supplying ocular proof of the success of their
worm-feedings.

Remarks.—The common notion that these
parasites breed within the human body is
an error, and it is equally incorrect to say
that they reside in the lowermost part of the
mtestinal canal. Their headquarters are the
cecum and upper part of the colon. It is
true that Vix and Leuckart have noticed
embryos within the large intestine; but
Leuckart, Heller, and myself alike regard
this intestinal hatching as an unusual occur-
rence. For the purposes of infection it is
alone necessary that the eggs of the worm
be conveyed to the mouth and swallowed.
Their previous immersion in water for any
length of time secures their destruction, by
the bursting of the egg shells consequent
upon endosmosis. The eggs are conveyed
to the mouth in various ways. Ordinarily,
children become infested by biting their
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species. In the Cochin China victims it is
frequently, though by no means invariably,
associated with its smaller and far more
abundant congener. In consequence of its
occurring in comparatively small numbers,
it 1s not easy to state to what extent this
worm 1s concerned in the production of
disease. Were it as abundant as Leptodera
stercoralis, it would doubtless prove more
destructive to the human bearer.

Lnt.—Bavay ; Note sur I’ Anguillule intestinale ;
in the Archives de Méd. Navale for July,
1877.

45. Leptodera teres, Schneider.

Syn.—Rhabditis Cornwalli, Cobbold; Pelo-
dera setigera, Bastian.

Femarks.—A few years ago the not uninterest-
ing discovery of the occurrence of this ento-
zoon (in the muscles of a lad who had died of
fever) was made by Mr. W. H. Power.
Unfortunately, through the want of ele-
mentary helminthological knowledge, some
persons placed a false interpretation upon
the find. The case was announced as one of
Trichinosis. Parliament itself was aroused,
and questions were asked in both houses.
After much delay, the Medical Department
issued (on March 15th, 1880) Mr. W. H.
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body of the lad becomes a matter of specula-
tion. Considering that two months had
elapsed before the exhumation was made, and
considering also that the parasites (spoken of
as “wandering and living Trichinse”’’) showed
no indication of attempted capsulation, I
have very little doubt but that the parasitism
was itself a mere post-mortem result.
Here was, indeed, a human body swarming
with worms after death. Thus, if my inter-
pretation of the facts be correct, Mr. Power’s
apparent surprise that the parasites should
have ‘altogether resisted decomposition”
need not now occasion our astonishment.
Anyhow, the results of the exhumation are
both interesting and instructive. The posi-
tion which I held from the first proved to be
correct. Articles directed against my views
were written to screen and modify the palpa-
ble error of the Government Report. For
myself this experience was nothing new ; but
unfortunately the professional public in
England having been thus misled, an Ameri-
can periodical (New York Med, Record
for June 10th, 1880, p. 600) soon after
followed suit, and quoted the * Cornwall
outbreak ” as a genuine instance of Trichj-
nosis. KError being more easily propagated
than truth, this false interpretation will
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also the Trichinosis Scare, being an article
m Med. Press and Circular for April 7th,
1880, p. 289, and the Medico-Parliamentary
Report in British Medical Journal for March
27th, 1880, p. 497.

46. Rhabditis genitalis, Schreiber.

Syn.—None.

Eemarks.—Mature and immature worms were
discovered in the urine of a female. The
male worm is about one millimétre in length,
the immature parasites bemng only one-fourth
or one-fifth of that length, that is, from the
tisth to the -1 th of an inch.

Lit.—Tancet, June 18th, 1881, p- 1004. On the
general subject of the Rhabditidse and Rhab-
ditoid larvese, see especially Dr. Oerley’s
Report in the Annals and Mag. of Nat. Hist.

for April, 1882, p. 301, et seq.

We now pass to the consideration of the Ascarides
properly so-called. Medical practitioners, indeed,
frequently speak of the threadworms as Ascarides,
and they also call the large roundworms Lumbrici.
Both terms are erroneous and equally misleading.
The threadworms or Oxyurides have a spindle-
shaped body and finely drawn-out tail. Hence their
generic name. The large roundworms, apart from
their external resemblance to earthworms, have
nothing in common with them. The earthworms or

b
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dogs. He also introduced them into the
stomach of a cow, in linen-covered flasks.
Some embryos escaped their shells, but
nothing further transpired. Leuckart’s ex-
periments on insects also failed. Numerous
worm-feedings with allied species of Ascaris
have given similar general results at the
hands of Leuckart, Davaine, Verloren, Unter-
berger, and myself. Heller says that the
first moult of the larva occurs within the
egg itself, a second ecdysis taking place
before the worm arrives at sexual maturity.
Llemarks.—There is every reason to believe that
infection commonly occurs by persons care-
lessly drinking water into which the eggs of
the worm have been accidentally or otherwise
mtroduced, and within which medium the
embryos have been hatched during warm
weather. Pigs being infested by the same
worm, the water from streams or ponds in
the neighbourhood of pigsties becomes a
dangerous. source of infection when, employed
for domestic purposes. Iocal endemics are
traceable to this source. Careful filtration
of water containing larvae, before use, would
probably of itself be an amply sufficient
safeguard against infection, The determi-
nation of the identity of Dujardin’s so-
called Ascaris suilla of the hog with 4.
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lumbricoides of man is due to Schneider.
The large lumbricoid worm of the horse (4.
megalocephala) 1s an entirely distinet species.
In consequence of the tendency of lunmbricoid
worms to wander, they frequently give rise
to grave symptoms and severe suffering to
the human bearer; and they occasionally
cause death by perforating the walls of the
intestine. This fact implies the possession of
great muscular strength. In the year 1863,
Mr. Hughes read a paper to the Birmingham
Natural History Association, in which he
deseribed the remarkable contractile powers
of Ascaris lumbricoides. Mr. Hughes and
Mr. C. J. Bracey (House Surgeon to the
General Hospital), acting together, placed
living specimens of the worms in water,
raised to a temperature of about 100°
Fahrenheit. This had the effect of keeping
the parasites alive for several hours, during
which time they displayed remarkably vigor-
ous movements, their bodies contracting
violently.

Tit.—Standard Works. See also Heller (loc.

cit., and in Midland Naturalist, vol. ii, p. 8).
In connection with sanitary questions, I
may refer to my memoir On Sewage and
Parasites, especially in relation to the dis-
persion and vitality of the germs of Entozoa,
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in the Medical Times and Gazette for Feb.
25th, 1871, p. 215, et seq.

48. Ascaris mystax, Rudolphi.
Syn.—Ascaris alata, Bellingham; A. cati,

Schrank ; A. teres felis, Goeze.

Larve.—As intra-ovular embryos, the early

rIn

stages are developed whilst the eggs are still
within the body of the parent female worm.
After hatching, and a subsequent residence
in the outer world, so to say, their passive
transference to the ultimate host is attended
with rapid growth and a final ecdysis.
Leuckart has traced these stages of growth
in the cat, in whose stomach specimens of
the larvee were found measuring only ;% of
an inch. The final skin is cast when the
larvee are about 4 of an inch long. From
Hering’s observations, it would seem pro-
bable that a period of three weeks is amply
sufficient for the production of sexual ma-
turity after the larve have gained access to
the body of the ultimate bearer. The bearer
may be either man himself, or it may be a
cat, dog, lion, or some other feline carnivore.
t. Host.—Not necessary.

Fzp—Leunckart and others have made direct

feeding-experiments with the ova, but they
have always been attended with negative
results.
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Larve.—~Unknown.

Fzp.—None.

Remarks.—A. solitary sexually immature speci-
men supplied Leuckart with the means of
determining the existence of this worm as a
distinet species. It measured about one inch
and three quarters in length. The specimen
was discovered in April, 1865, by Dr. Pfaff,
at Jacobshavn, near Godhavn, West Green-
land. It had been ejected from the mouth
by a child.

Lut.—Leuckart, Die menschlichen Parasiten,
Bd. 11, S. 877.

ACANTHOCEPHALA.

The thorn-headed worms play a very insignificant
role in human parasitism, and I think that the
solitary instance of infection from this source must
be regarded as accidental. Considering the cha-
racter and habits of the intermediary host which
harbours the larva of the only species yet alleged
to have been found in man, it is even surprising
that one case of parasitism of the kind in question
should have occurred.
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length, being found in the small intestine of
a boy. Undoubtedly it was a true Hehino-
rhynchus. A second supposed case, in which
“an encysted Hehinorhynchus” was said
to have been detected in man, is recorded by
Welch. Notwithstanding Professor Heller’s
acceptance of this case as genuine, I am
confident that the Hehinorhynchus in question
is neither more nor less than a sexually
immature Pentastome. As regards the adult
Echimorhynehi of the hog, it may be added
that their presence within swine proves
exceedingly inconvenient to the porcine
bearer, occasionally producing a fatal epizoéty.
According to Verrill (in the United States),
““the intestine of a hog is sometimes found
perforated by so many holes that it cannot
be used for the manufacture of sausages.”

Lit.—Lambl, in Prager Vierteljahrschrift for
February, 1859; Welch, in the Lancet for
November, 1872 ; Schneider, in Archiv fiir
Anat. und Physiol.,, 1868; Verrill, the
External and Internal Parasites of Man and
the Domesticated Animals, Connecticut, 1870 :
Heller, Darmschmarotzer (1. c., S. 664);
Cobbold, Manual of the Parasites of the
Domesticated Animals, 1874 (p. 123) ; Leuc-
kart (l. c., Bd. ii., 8. 729, et seq.).
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Without attaching itself to the person, it plays the
part of a true parasite by its occasional visits for the
purpose of deriving sustenance.

109—110. Acanthia rotundata and A. ciliata.

These species, of Reunion Island and Kasan re-
spectively, are said to be more blood-thirsty than the
common bed bug.

111—114. Reduvius personatus.
This fly-bug is abundant in France, and another

species (. amenus) is found in Borneo, whilst
others occur in India and elsewhere (. serratus, .
cruentus).

115. Pulex penetrans.

The jigger or chigoe. This well-known and
excessively troublesome insect is particularly abun-
dant in the West Indies and in tropical America
generally. The females attack the soles of the feet,

and secure a lodgment beneath the skin. They also
attack animals.

116. Pulex irritans.

The common flea. As a rule the various species
of flea limit their visits to their own proper hosts,

but those of the domestic animals are said to attack
man occasionally.

117—121. Pediculus. .
Five distinet species of louse are recognised as
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known as Baeilli, Bacteria, Spirilla, Microcoeer, and
so forth, are many of them as truly parasitic as
any of the higher forms of life we have noticed ;
moreover, many of them play an equally important
part in the production of disease. Besides these,
we have parasitic Monads, Psorosperms, Bursarians
(Paramecium), and Gregarines, in addition to other
forms, whose position among the Protista is far
from being definitively settled.

CONCLUDING REMARKS.

The literature of the subject of microphytes has
of late increased to such an extent that it would
require several pages for the mere enumeration of
published memoirs. As a model of the exhaustive
treatment of one department, Dr. H. Vandyke
Carter’s work on Spirillum Fever leaves nothing
to be desired. If our leading hospital physicians
mmagine that it is possible for any one human
mtellect to acquire a thorough knowledge of all
that appertains to parasites, parasitic diseases, and
their treatment, they must be flatly told that they
greatly deceive themselves. Not only so; they
must be informed that by restricting their teaching
to common-place subjects, they do serious injustice
to the rising generation of medical practitioners.
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