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8 REPORT ON TRICHINZAE AND TRICHINOSIS.

my limited access to the literature of the subject in the United States.
Section B gives the symptoms observed in animals and shows a possi-
bility of its oceurrence in an epidemic form in swine in the United States.
In section I, under prophylaxis, &e., I have given some of the laws
governing the pork trade in different parts of Europe, with some of the
results of the examinations of European and American pork, with some
remarks on the latter, and have tried to show the necessity of a
thorough investigation of the subjeet in the United States, giving
the opinions of eminent observers as to the best method of procedure,
concluding in section G with recommendations as to methods and pre-
cautionary measures to be observed in examinations.

Very little of this paper is original. In faet, so much has been written
and so well written on triching and trichinosis that for their proper un-
derstanding it would only be necessary to read any of the many ex.
haustive monographs written by one of those close observers and exten-
sive experimenters, of whom so many have given their attention to this
very important subject. It is from a close study of such works and the
perusal of current literature that I have derived the facts and opinions
on which this paper is based, adapting them to the end in view, 4. ¢., to
show the importance of a thorough investigation of the subject in the
United States to establish (1) the occurrence or non-occurrence of fri-
chinge centers, (2) to prevent the spread of the parasite from such centers,
and (3) if possible to diminish their area if not entirely eradicate the
WOTT.

The subject of history, &e., has been more thoroughly examined than
would otherwise have been necessary in this paper on account of some
inaccuracies, found by eomparison, in the American literature of the
subject.

The free translation from German authorities in this report, Leuckart,
Pagenstecher, Gerlach, and others, is due to the fact that original ex-
periment is less necessary at the present time than a knowledge of the
established facts, and the Germans have had greater experience with
the disease trichinosis, and in experimentation on the propagation of
trichinge than any other nation.

IFor the bibliography of the subject I would respectfully refer to Cob-
bold, Parasites, &e., London, 1879, p. 174, Davaine, op. cit,

Very respectfully, your obedient servant,
. W. C. W. GLAZIER,
Assistant Surgeon, M. H. S.
To the SURGEON GENERAL,
U. 8. Marine Hospital Service, Washington, D, C.
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Kuchenmeister, Davaine, and Cobbold, considers them to have been
true trichine capsules. At all events, these cases, as well as the claims
of Kleuke (Cobbold, op. ¢it., p. 152), although they give evidence of two
probable eases, and possibly epidemics, of trichinosis, in no way aided
in the discovery of the trichinm, and are of no particular importance
except to show how little the microscope was resorted to in those days
to clear up obscure points in diagnosis, as there is sufficient evidence
to prove that trichine must have existed in the human body long before
this period. :

Sir James Paget was the first to see (in 1834) the parasite coiled up
in its capsule (London Laneet, March, 1866, p. 269, and Brif. & For. Med-
Chir. Review, vol. i, 1870), It was during the following year (1835)
that Professor Owen examined specimens furnished by Mr. Wormald,
who was contemporary with the then Mr. Paget in Saint Bartholomew’s
Hospital, furnishing a description and giving it its present name. (Lon-
don and Edinburg Phil. Magazine, 1835, & Transactions of the Zoolog-
ical Society, vol. i, p. 315). The description was incomplete, as * it
placed the entozoon, through the simplicity of its organization, lack of
alimentary canal, &ec., in the lowest seale of the animal kingdom, and it
agreed with the helminiths only in its modes of life.” (Leuckart op. cit.,
p. 2.) And Kestner (Htude sur le trichina spiralis, Paris, 1864, p. 5)
says: ‘The illustrions naturalist gave a very imperfect description of
the parasite, which according to him had neither arms, distinet aliment-
ary canal, nor organs of generation. TFarre (Lond. Med. Gaz. Dec., 1835,
p. 352) deseribed not only an intestinal tube divided into three parts,
but also organs that he recognized as ovaries. (Kestner, Leuckart L ¢.,
Scoutetten, Btude sur les trichines, Paris, 1866, pp. 14,15). See also Cob-
bold [ ¢. and Davaine. Bischoff (Medicinische Annalen, B. iv, 1840, §
232) coufirmed Iarre’s statement in regard to the organization of the
worm, and Luschka (Zeitschrift fiir wissenschaftliche Zoologie, 1851, B.1ii,
§ 73) determined by careful observation of the motion of the worm that the
slender extremity was the anterior, which had been previously suggested
by Bischolf (I e. p. 239), who said that by analogy with other nematodes
the mouth shounld be found in the smaller end. ILuschka, however, at
the same time denied the existence of a mouth or arms. This gquestion
was affirmatively settled by Bristowe and Rainey (Trans. Path. Soc.
Lond., 1854, vol. v, p. 278), who also discovered the msophagus. Kiich-
enmeister confirmed these later observations on the structure of the
worm, and noted especially the similarity between the trichina spiralis
and trichocephalus, (Leuckart, op. eit., pp. 3-8.) In 1859 Virchow
(Compt. Rend., ete., t. 49, p. 660, t, 51, p. 13; Gaz. Méd. de Paris,
No. 28, 1560, p. 440; Virch. Arch., B. xviii, p, 345) described the sex-
nally mature worms,

The question as to whether the trichina spiralis was the embryo of
some other nematode having been settled so decidedly in the negative,
the subject is not mentioned here except to refer to Kestner, Scoutetten,

el
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and especially to Leuckart, Renz, and Virchow for the able discussions
on the subject.

In 1835 Harrison (Dublin Journal) gave an account of 6 cases of tri-
chin® oceurring in the cadaver. In 1836 Buveaud Riafrey (Revue Méd.-
‘Chir. Anglais, Paris, p. 33) published 14 cases furnished by Professor
Owen. Turner in 1860 (Edinburgh Medical Journal, vol. vi, p. 209, 1860)
published 19 cases. Cruveilhier (Anat. Path. Générale, t. ii, 1852, p. G4)
saw them in considerable numbers in France. (See, also, Arch. Gén. de
Méd. 1862, p.r 716.) According to Delpech (Les Trichines, &e., p. 12), be-
sides those reported by Cruveilhier, two other observations were made in
France, viz, by Auzias-Tarenne, quoted by Moquin-Tandon and Koeberle,
In 184142 they were seen in Charleston, S. C., by Professor Chazal,
then demonstrator of anatomy in the Medieal College of South Caro-
lina. (See letter in section E.) :

The following list includes nearly all cases in man observed prior to
the year 1360 :

Year. Reporter. No. Whero roported, &o.

1821..| Tiedemann -...........[ T | Froriep's Notizen, i, p. 84.

1828..| Peaovels .....cc..eeee..| 1 | Cobbold, Parasites, &c., 1878, p. 151,

1832 | Hilten. .. cccocaea.o| 1| Lond. Med. Gazetto, vol. xi, 1833, p. 805.

1834, .| Paget . .. amssasa| 1| Lonid. Lancet, 1806, p. 60, B. F. Med. Chir. Rev., vol. i, 1870.

1835..| Owen ... ceene=s| 8 | Lond. & Edin. Phil. ., 1835; Trana, Zool. Boc., vol. i, p. 815.

1835..) Wo0d ceoeeesenavaneana| 1| Lond. Med. Gazette, 1835, p. 190, May.

1885, Farce coeucoe-- ssce-=-| 1 | Lond. Med. Gozotte, 1835, p. 382, December.

1835..| Horrison - .occ-cooaacas 1 | Dublin Journal, viii, 1835-0; Lond. & Edin. Phil. Magz.; Am. Jour.
Med. Se., 1856,

1885. .| Henle ...cceoviencann..| 1 | Miiller's Archives, 1815, p. 520.

1836..] Enox ......ccaeeeeneaa| 1 | Edin, Med. Surg. .Tmirnnlli. vol. xlvi, 18346, p. &0,

1836..| Carling ...............| 1 | Lond. Med. Gazette, Febroary 18, 1536,

1840.. | Bischoff...............| 1 | Medicinische Annalen, B. iv or vi, 1840, p. 232,

iﬁ‘l}j ﬁhuliﬂtéﬂ"" .......... 3 Emuigldlet.mr. See gection .

A Bowditol o e e caaas B At Med. & Surg. Jonrnal, vol. xxvii, 1842, pp. 117-241, 1848
1842 ATtmbn....ooo: e} 1| Mo, Tonr. & Straot, Record, 1842, p. 02, Sl )
1844..| Marster & Svitzer....| 1 | Bib. for Lazger, Copenhagen, 1843, p. 836,

1851_ .| Loschkn .ceeeeo- .c...| 1| Zeitsehrift fiir wissenschaftliche fm:rlnugi-:q1I 18567, B73.
1852, . Bellingham ...........] 1 | Dublin Med. Press, &c. !
1852. .| Cruveilhier ...........| 38 | Anat. Path. Gén. ft. 2, 1852, p. 61, &c.
Anzins-Turenne....... 1 | Delpech. Les Trichines, do.
I':':m'!mrlu .............. 1 Do,
1853..| Gairdner ....ee........| 1 h{;l_:;!th]y Journal Med. Se., vol. xvi, 1858, p. 478; Edin. Phil. Soc.,
My
Miller........ouuaa....| 1| See Keatner, p. 11.
1854..| Bristowe & Rainey....|....| Trans. Path. Soc., Lond., vol. v, p. 218,
1854=5/ Henlo .ooeeooo oovueen.| 1 i Zeitsler fiir rat, Med., n. F., B. vi, 1855, p. %47
1855..) Zenlker. . ...ccvu..a.... 4 | Virchow's Archives, B. xvili, p. 561.
;&:D.. Virohow .........-....| 6 | Die Lolhre voo den Trichinen, Berlin, 1866,
it R I T A A e Archiven der Heilkunde, No. 1, 1864,
B8 .| TUrmer .. ot aaacio i 6 Edinburgh Med. Journal, September, 1860,

Herbert found trichin® in the eat in 1846, and Guelt in 1849,

In the hog, trichin® were found in 1846 in the United States by Pro-
fessor Leidy (Proe. Acad. of Natural Sciences of Philadelphia, lédﬁ, P
107); and (Ann. and Mag. Nat. Hist., 1847, p. 358). Diesing (Systema
Hel[pinthum, 1, 1851, p. 114) erroneously referred the worm to ;;,tmthur
species called trichine affiniz (see Leuckart quoted in seetion g).
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SECTION B.—NATURAL HISTORY, ANATOMY, AND PHYSI-
OLOGY.

Trichina spiralis, the name given to this nematode by Professor Owen,
seems to be that most generally accepted by writers in all languages on
this subject, although various other names have been suggested and
adhered to by some. *“ Pagenstecher 1'.-m1:-{:sed.‘ trichinite’
as a class with one genus and a single species. Diesing
placed it in the genus Prostheosacter, and Davaine pro-
posed to place it in the genus Pseudalius of Dujardin”
(Delpech, p. 13) Genu. Trichine, pl. Trichinen, Fr. Tri-
chine, pl. trichines. Spanish authors (Sola, Patologia Gen-
eral, Madrid, 1877, p. 122) and translators (C. Houel,
Anatomia Patologica gen, y Aplicada por Estaban Sanches
Oecana) translate to friquine espirol.

“Genus TRICHINA (Owen),” (Davaine, C. 1.)

“Body very small, slender, eylindrical, attenuated from
behind forwards; skin smooth, mouth small, unarmed;
tail of male furnished with two lateral appendages; no
penis. Female larger than male; vulva sitcated in the
anterior fourth of body ; a single ovary.

“TRICHINA SPIRALIS Owen,” (Davaine, C. I.

“Adult state.—(Figs. 1 and 2). Body scarcely visible
to the naked eye, cylindrieal, anterior half gradunally de-
creasing in size to the extremity; mouth round, unarmed,
very small; posterior extremity truncated and rounded;
anus terminal; intestinal tube straight, in three distinet
parts; the first with the thin walls enlarging and diverg-
ing from before backwards, offering a triangular section, is
the wsophagus” (Mundrohr, Pagenstecher, Leuckart);
“the second part has walls formed of very transparent cel-
lules, each with a distinet nucleus, occupies the anterior
median portion of the body, corresponds to the small intes-
tine” (wmsophagus, Leuckart, Pagenstecher); *the third
portion longer and narrower, with muscular walls enlarged
at its origin and before its termination, corresponds to the
rectum” (stomach, intestine and rectum. Pagenstecher,
Leuckart).

“The male (Fig.1) is 1.5"™ long on an average,and 0.04™™

e 4 diameter; it differs in form from the female only in the

el posterior extremity, which offers in the male two digital ap-

pendages situated laterally, and between which passes the cloaca, which

is reversed during copulation; penis absent; genital tube simple, with a
single seminal vesicle in one mass, and a very long vas deferens.

“The female (IMig. 2) is 3== to 4®™ jin length and 0.06™™ in diameter;
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the vulva is situated near the end of the an-
terior fifth of the body; ovary simple; the
ovules, seen through the integuments in va-
rious degrees of development, have a diame-
ter of 0.02mw; the embryo hatched in the
uterus is 0.12=" long and 0.001™" (7 microme-
ters) 7p thick in the middle and 3z near the
mouth, measured within 4. of the anterior
extremity.

¢ Larval trichina (Fig. 3).—A worm known
for a long time; spirally ecoiled, 1.0™™ in
length, and about 40x in diameter ; the three
portions which constitute the intestinal tube
are about equal in length as the three regions
of the body to which they correspond; in
the third portion, the rectal region (?), is
observed a kind of tube which opens by a
small slit anterior to the third region, near
the termination of the small intestine (mso-
phagus, L. & P.). This tube, mentioned
by Luschka, fizured by Bristowe and Rainey,
then studied by Ordoiniez, is the rudimentary
genital organ. In the adult, the first and
second portions undergo no changes except
an increase in their diameter, but the third
portion, when the sexual organs are devel-
oped, is elongated so as to form one-half of'

"(Eona) vumoLy pugsagu apewey Jueadord canyeg—g ‘oL

'.E‘Ilut. :'!.—-‘F'uﬂjr developed fomalo muscle-triching: o o ovaleay
¥i 08, waophogna; m b, meidinn Dutnul ; & ¢, stomuch : b
granular body of Farre; g ¢, goenital trnot, e

the ‘b?d;r in the male and four-fifths of' the
body in the female. The orifice of the vulva,

13



14 REPORT ON TRICHINE AND TRICHINOSIS.

indicated by the slit in the larva, is thus drawn in the adult in front of
the last four-fifths of the body.”

“The trichina spiralis is the most dangerous of all parasites, not even
excepting the echinococeus, and it behooves the physician to know some-
thing about the nature, origin, and development of this entozoon ” (Ait-
ken, Pract. Med., vol. i, p. 153). “Man’s most dangerous enemy” (Kratz).

“The musele trichina (Fig. 3) is the larvae of the trickina spiralis, and
in order that it may become a fully-developed animal eapable of produe-
ing its kind must be swallowed by some other animal ” (Kestner, p. 16).
¢ Up to 1860 they only were known, and we owe our first knowledge of
the intestinal trichinge and their manner of development to Professors
Virchow and Leuckart?” (Delpech op. eit., p. 92).

¢ Muscle trichinge ocecur exclusively in the striated muscle fiber?”
(Leuckart, Mensch, Parasiten B.1i, 3, p. 530). It has, however, been said
that they are found in the heart. Virchow, Thudicum, Fiedler, Zenker,
Leuckart (Untersuchungen, ete., p. 48), also Harrison L e. Miiller (Jahres—
bericht der gesammt, Med., B. i, 1870, p. 494) reports numerous triching
found in the heart of a hog in Magdeburg. Virchow has since remarked
to Delpech (Les trichines et la trichinose, Paris, 1866, pp. 13, 14) that he
doubted if trichinge are found in the heart, and that while pursning in-
vestigations on this subject a worm may easily be transported to a prep-
aration.-where it does not belong, and gives sufficient anatomical rea-
son for their absence, viz, the lack of connective tissue in that organ.
Kraemer (Deutsche Klinik, 30, 31, July, August, 1872) found five tri-
chin@ in (on?) the muscular substance of the heart, and one of them was
full of eggs. Their presence was due to carelessness in cleaning the
slips (Meissner Schmidt’s’ Jahrbiicher, No. 165, 1875, p. 285). In none
of the reported cases were the trichinme found in eapsules, which goes
more fully to prove Professor Virchow’s opinion, and Kriimer's case is
mentioned here with the accompanying proof against the probability of
the trichine oceurring naturally in the heart muscle, because their pres-
ence was noticed by the reporter. Leuckart (Mensch. Parasiten, p. 531)
Says:

“The heart is as good as free, for the two or three little worms that
have been found (Ifiedler, Lenckart) after a long and careful search are
not to be compared with the immense nnmbers commonly found in
the usual places of their ocenrrence.

“The number of trichin® varies in different bodies as well as in dif-
ferent parts of the same body. The anterior half contains more than
the posterior; the abdominal muscles more than the arms and legs.
The place of choice is the diaphragm, cervical, and masticatory muscles,
and above all the smaller muscles of the trunk which are rich in con-
nective tissne, which in some cases are closely crowded with worms.”

Cohmheim (Arch. fiir path. Anat. und Physiol., Bd. 36, § 168) mentions
a case in which the trichinge were more numerous than the fasciculi. The
parts of muscles most infected are where thefibers join the tendons (L. 1. ¢.).
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Professor Dalton (Trans. N. Y. Acad., 1864) found 12 triching in a piece
of muscle 4% inch square by 4 inch in thickness, giving 85,000 to a cubic
inch. Leunckart (Untermele, ete., p. 34) in 0.006 gram of musecle found
“not less than 60 worms, and yet in no place did it appear strongly
trichinosed, and estimated that 1.5 kilos. would eontain about 15,000,000
trichinae, or about five million to one pound. Bowditch (Boston Medi-
cal and Surgical Journal, vol. XXV, 1842, p. 121) estimates 7,630,000
in his firstcase,” Thudichum estimated 40,000,000 in the body of a Ger-
man who died in the London Hospital, and Cobbold (op. cit., p. 161)
thinlks * that 100,000,000 would come nearer the figure, as a needle could
scarcely be thrust between the capsules, they were so abundant,” and p.
170, that “an ounce of hog’s musele from Dr. Dickinson’s case contained
85,000 trichinze.” Belfield and Atwood (Report of the Chicago Board of
Health, 1878) found 35 to 13,000 parasites in a cubic inch of muscle,
Sutton (Report on Trichinosis, Reprint from Trans. Indiana State Med-
Soc., 1875) estimated 100,000 in a eubie inch of muscle taken from the
gastrocnemius of a female patient. Schaan (Thése de Paris, 1872, p.
20) counted 19 trichin® in 0.05 gram of meat, and estimates, allowing
- two-thirds for fat and bones, that a hog weighing 150 kilos, (300 pounds)
would contain 13,000,000 trichine. Leuckart says (Mensch. Parasiten,
p. 532, B, I1):

“Owens’s estimate [100,000,000] was behind the reality, for in one case
observed by myself there were about 1,200-1,500 trichin:e capsules in
one gram (15 grains) of flesh, which, allowing 40 pounds for the weight
of the muscle, would give 30,000,000. * * * Fiedler estimated 94,000,000
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Fi6. 4. —Masscter of rabhit recently infected with triching 150 diameters (Keatner)

;1; tzheen:;::i tggatle; ek % angd t?eaa catiulatea, although large, will
e h:,_f a,u}i one Wht:.-‘, ll|i:3 myself, has had the opportunity
W :': I.LIEE fﬂ a strip of musecle weighing 10msr, or 1215
ke plece scarcely more than a millimeter in diameter torn

arpoon from the masseter of a trichinosed rabbit.”  According
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to Vogel a piece of muscle the size of a pin’s head may contain 12,000
trichinwe. TLeuckart (Untersuch., note p., 83).

“These worms may be found free in the muscular tissue in recent
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Fi16. 5.—Human muscle with Fi6. 6.—Caleified trichinm capsules, oval and round, X 30
trichinm (Virchow). i 3

“cases (Fig. 4), but as a rule they are encapsulated. In old cases the
capsules may be seen with the naked eye as small white dots in the
red of the surrounding muscle (Fig.
5). This appearance is due to the
deposit of particles of lime salts,
which by the addition of a weak
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Fio. 8.—Cvyst magnified 300 diameters, commoen
Fie. 7.—Musecle trichinm in doposit of fat lﬂlam. the oxtremities of the ¢
aitn (Lounckart). (Keatner).

solution of HCL, are dissolved when the bodies lose their opacity.
Previous to calcification the capsules cannot be seen by the unaided eye.
v
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Under the microscope with a power of 10 to 12 diameters these pu'fnta
appear as oval or spheroidal cysts, inclosing a small rn}md worm, coiled
spirally, whose outlines are more or less distinet according to the degree
of calcification (Fig. 6). TLeuckart (Mensch. Parasiten). .

“The capsules found in human muscle are oval, as a rule, with the long
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FiG. 9 Fic. O, Fia. 10.

Fi. 9.—Caleified human trichine capsules of different forms, 1200 (Lenckart).
F16. 10,—Sheath of sarcolemma with recently encysted triching from human musele, (Dalton).

axis lying in the direction of the fasciculi (Figs. 7, 8); the poles are
usually more or less drawn out to a pointed top, which sometimes
gradually enlarges in the center to inclose the cyst, and at others butts
against the body of the capsule so that the whole takes
the form of a citron. By reduction of the pointed ex-
tremities, and an increase in the central portions, these
oval eapsules pass through various intermediate forms
to the spherical, which are found mostly in cats and
in rats, but are also found among the oval forms in
man (Fig. 9). These capsules do not lie free in the con- |
nective tissue, but are contained within the sarcolemma
(Fig. 10), which on aceount of the difference between its
diameter and that of the growing capsule exercises more |
or less pressure on the latter, causing more or less de-
viation from the spherical form, as this pressure is exer-
cised to a greater or less degree” (L. L ¢.) (Fig. 11).

“The size of the capsules varies even more than their
form. With a diameter of 0.2 to 0.4mm there will be a
difference in length fiom 0.3 to 0.8"m, The normal Fie. 1.—Trichina
average may be taken at about 0.4™m for length, and form from rabbis
0.26m™ for breadth. The difference in form relates more o

to the external outline than the cavity, which in almost all cases has a
8. Ex, 0—2 |
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simple, more or less, shortened oval form, which gradually decreases in
size through thickening of the walls, which latter may reach a thickness
of 28p.

“When, as sometimes occurs, the capsule contains more than one
worm—two (Bowditeh), three (Parre), and even four and five worms have
been observed in the same eyst—it is more or less elongated, according
to the number of the contained trichinge, while the diameter seldom
shows any increase. As a rule they lie behind each other, with more
or less space intervening (Ifig. 9).

“ Under higher powers the wall of the capsule has the appearance of a
delicate dragonal fibrillation. It is, however, doubtful whether this ap-
pearance is due to the presence of real fibres or to the peculiar grouping
of the molecular granules which are distributed through the otherwise
perfectly clear and homogeneous basis substance. DMore distinet, how-
ever, is the stratification of the wall, which is seen more particularly in
the solid extremities, but can be easily recognized where the wall is of
a moderate thickness.

“The capsule containing trichin® bears no similarity to the connect-
ive tissue envelopes of the eysticercus and other peripheral helminths.
On the contrary, it is so similar to a chitinous membrane that we can-
not avoid the conclusion that it is a produet of secretion of the inclosed
worm, and corresponds with the capsules of certain other hehijinths,
particularly the Tetrarhynchice and Trematodes. This view is also
supported by its reaction with caustic alkalies, and also that it is
changed but little by an increase of temperature.”

The lime salts deposited, after a time produee a granular eondition of
the walls; but these lime granules should not be confounded with the
molecular granules above mentioned, as they are larger and disappear
with effervescence on the addition of the stronger acids. They are
found most plentiful in the extremities and in the outer layers, and in
more complete calcification the whole wall is thoroughly impregnated,
when it may lose its transparency; yet the outlines of the inclosed
worm can generally be made out and the true nature of the body be
easily determined. :

“The calcification is not uniform in any case, and, as may be seen by
experiment, some capsules will be thoroughly impregnated, while others
show searcely a trace of the deposit. This will be the better understood
when we remark that the capsule has an independent vaseular system
developed from the interfascicular eapillaries. This network has no
special relation with the eapsule proper—which is independent of the
surrounding connective tissue—but spreads over the envelope of sarco-
lemma, as first observed by Farre (Fig. 12). Sometimes this external
envelope is very much increased in thickness, so that the diameter of
the cyst is increased by one-half. At the poles of the capsules when
the musele fascicnli are separated to receive them will be seen numerous
fat globules (Iigs. 6, 7, 8). At the same time the vessels will be seen
spreading ovePthe surface of the capsule in the form of a networl, which
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has its greatest development in the equatorial zone. Generally only one
vessel is seen at each pole, an afferent and an efferent, corresponding in
size to the muscle capillaries, so that they may be con-
sidered as artery and vein. When more than one is
found their eombined caliber rarely exeeeds that of a
musele capillary.

“ The cavity of the cyst contains besides the worm _/
a finely granular, tolerably elear fluid, with numerous
ellipsoidal bodies 10 to 15 in length and 5 to 8p in [l
diameter, which through the clearness of their outline |{{// ¥~
and the existence of a distinet body, sometimes double, | 7%
of a cellular appearance, and by its resistance to acetic
acid, may be recognized as a nucleus. They are proba-
bly the nuclei of the disintegrated muscular fibers.
This fluid, on the addition of alcohol or glycerine,
coagulates to a jelly-like mass, in which we are some-
times so fortunate, after careful section, as to have a
complete impression of the inclosed worm.

““ In capsules taken from fresh, warm muscle there
Will be more or less motion of the anterior extremity of ﬂféaglfxﬁfﬁﬁlﬂmgﬂ;
the worm, and it may even change the position of its. Jlfitre, heciou
whole body. In other cases the worm will be seen jn  ton begins.
coils o four or five turns, and motion will be observed, perhaps, only
after moistening with warm water or solutions of caustic potash. This
condition of rest is that most usually seen and generally depicted by ob-
BEI'VEDS,

AW Ena o

Fi16. 13.—Young trichocephalus dispar 16 days after feeding, % (Lenckart).

“The inclosed worm (Fig. 3) is 0.8 to 1.0m= in length. The anterior
half is more slender than the posterior (which measures 334), and grad-
nally decreases in size to the héad, which can readily be distinguished
at first sight from the posterior rounded extremity. At either end will
be seen a small opening continuons with a delicate tube of chitin, which
extends through the whole length of the hody. The general uxten: al and
int.amal organization resembles the early forms of the trichocephalus
(Fig. 13), excepting that the latter is extended, while the trichina is more
or less coiled up, and retains this position even when freed from its cap-
EII.IEE:, Wwhich is most readily accomplished by seraping and chopping the
trichinous meat and washing out the worms., The pﬁsitiﬂu of the intes-
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tine leaves no doubt that the eoncave side of the eurved animal is the
back, which, as has already been remarked by Bristowe and Rainey, is
always in the same direction as is the case with the full-grown male
trichocephalus (Fig. 14).

“The cuticula covering the body is thin (1), transparent, and, ex-
cepting its delicate annulated appearance,is of a per-
fectly homogeneous nature. The presence of the rings
is easily overlooked, excepting where they are increased
in depth by the contraction of the concave back of
the worm. Internally the wrinkled euticulais covered
by a layer of tolerably elear substance, which in its
deeper portions shows a distinet longitudinal striation,
and incloses numerous bodies (nuelei?). I am not pre-
pared to state whether this is muscle or not. Pagen-
stecher (see description of intestinal trichina further
%o, on) describes another layer of compact oval cells (1.5
%A\ to 3.6x) within the so-called muscular layer, which
: ;.-;! serves as a lining to the cavity of the body (abdominal
cavity).

“On the lateral surfaces the muscular coat is inter-
Fﬁ&fﬁ“ﬁﬁ&:ﬁgg rupted by two broad bands (12 wide) (b, Fig. 3), which

art). project into the cavity of the body as flattened tubes
(a, Fig. 15), reaching from one extremity of the worm to the other. Bris-
towe and Rainey, who first observed them, thought that they were the
muscles of the trichina, and Pagenstecher
considered them muscular, although well ac-
quainted with the true muscular system.
But this view is proved to be wrong by anal-
ogy with other mematodes, which present = :
the same lateral bodies as the triching. gy, 15_q transverse scetion thron
Within these bands are observed two rows e posterior portion of a female fn-

al trichinn, with intestins t:tﬂr,g,
of oval cells of considerable size, and ap- longitudinal band, and muscles;

sameof fernale museletriching (Leuck-
ranged alternately, and between the cells, -
under favorable circumstances, the lumen of a narrow vessel may be
seen, whose serpentine form can be traced beyond the cellular band to
a delicate opening in the ventral side of the body in the vicinity of
the neural ring (brain) which surrounds the middle of the oval cavity
(Mundrohr). '

“ Besides these bands we may also in the transverse section, on close
observation, distinguish a couple of median lines (b Fig. 15), which sep-
arate the musecular layer through the whole length of the worm.

“The viscera fill the cavity of the body [abdominal cavity] so com-
pletely that their external surfaces are in contact with the inner surface
of its wall; only at the extremities is there any space left, which, be-
sides a few masses of cells lying against the wall, contains a clear,
highly refractive liquid, which may be correctly considered the analogue




































































































































































































































































































































































































































































































































































































