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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).



12 -  REPORT ON TRICHINE AND TRICHINOSIS.

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
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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
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of the nutritious fluid of other nematodes. In many cases, also, a thin
layer of this fluid may be seen under the lateral walls of the body:.

“The intestines and organs of generation hang free in the cavity of
the body, being attached ouly at their extremities.

“The most striking and peculiar part of the intestinal canal is the
esophagus (l'intestine gréle, Davaine) (@. Fig. 3), which extends through
more than half the length of the body,and except the posterior third,
which incloses the stomach (Chylusmagen) (st. Fig. 3) and genital tube,
leaves frée only a small portion of the anterior extremity. The oval
eavity (Mundrohr) (o. e. Fig. 3-16) from which this cellular body pro-
ceeds, appears as a clear eylinder of small diameter, which sometimes is
straight and at others more or less erooked from contractions of the part
which contains it, and fills up the space otherwise filled
with the nutritious fluid. Within this ¢ylinder is contained
a donble coutoured narrow tube of chitin, which connects
the almost punetiform mouth with the wsophageal tube;
the latter, commencing at the anterior ex-
tremity of the cellular body and instead of a
muscular coating, passes beside it through its
whole length. The muscular nature of the
oval cavity (l'esophage, Davaine) is very
indistinet; the wall appears clear, and, ex-
cept the posterior part, which shows signs of
radiating lines, is completely homogeneons.

“Near its middle this elongated cavity is
surrounded by a clear annular body, contain-
ing distinet cells, which are connected with
the wall. There can be no doubt that this
is the nervous cénter of the trichine (B, Fig.
16), as Pagenstecher traced some nerve fila. ' 17.— Begin-

| ning of the atom.

o [ ' i P ach (Chylusma-
F‘éﬂfém Anterior ments which passed thence backwards and E) Wt e

chinge  (Lenei. forwards on the wall, i
<l “The peritoneal covering of the first por- %r‘}:.‘.‘:;i-'fr‘&,’.‘”“‘-‘
i g P

an of the intestinal tube extends over the @sophagus and eell body
in the form of a thin sheath, and on account of the swelling of the in-
dividual cells has an irregular, knotty appearance. Farre considered
the wsophagus of the trichinm as analogous to the colon. (See see, A.)
The cells are pressed together lengthwise and are about one-half as long
as broad (30 z), and not infrequently are wedge-shaped.

“The contents of the cells ave distinctly granular, sometimes clear
and at other times darker, not only in different individuals, but in dif-
ferent cells in the same individual, showing a probability that they are
subject to frequent and rapid changes in connection with the conjec-
tured absorption of nutritions substances, which are easily seen on ac-
count of the thinness of the wsophageal tube. The aem-liilm nuclei of
the cells 25, in diameter, with their distinet nucleoli appearing as bright
specks, are seen through the granular mass. ;
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“The posterior end of the esophagus forms at each side, at the begin-
ning of the stomach (Chylusmagen), a nipple-shaped prominence, whick
is considered by many observers (Luschka, Kiichenmeister, Pagen-
stecher) as a cwecal protrusion of the fundus of the stomach, althongh
their solidity and the presence of a sae-like nuclens indicates that they
belong to the cell body, and are nothing more than cells, distinguished
from the rest by separation on account of lack of pressure, and conse-
quently more prominent position.

“The posterior portion of the body is filled as completely by the
stomach and genital organs as is the anterior part by the msophagus,
without, as might be expected, any considerable increase in the diam-.
eter. The stomach (Fig. 17) presents a flask-like enlargement at its an-
terior extremity, which is of nearly the same diameter as the esophagus,
and presents a large cavity, while that of the latter appears as a capil-
lary tube.

‘ Covering this structure is a structureless mﬂm propria, a direct con-
tinuation of the peritoneal sheath of the wsophageal apparatus, within
which is seen a moderately thick, sharply-outlined layer, containing a
greater or less number of yellowish, shining, fat globules, which appear
in some loealities, especially in the fundus of the stomach, as a layer of
flattened cells, as has been observed by Luschka.

“The posterior extremity of the intestine, although differing a little
externally from the stomach, is histologically a very different structure.
It has, like the oval cavity (Mundrohr), an external thick musele-like
wall, and is lined by a narrow tube of chitin whichis eontinuous throngh
‘I;El:;\ arms with the external cuticula. It forms the rectum of the tri-
china.

“The genital organs, which usually in the larval stage of nematodes
are only primitive, have in the trichina an unusual developement (Fig.
18). They consist principally of a gland in the form of a broad sac in
the convex ventral side, which extends through the whole posterior
part of the body and crosses the intestine to the opposite concave side
of the body. Although thicker than the intestipe and of a different ap-
pearance, it has hardly been seen by former observers, except Luschka,
and even he gave a very imperfect description of it, becanse he over-
looked the fact that this sac ended anteriorly in a thread like extension
which represents the later developed excretory apparatus, and that
through the peculiarity of its appearance the sexes might be distin-
guished. Yet they are very similar in the male and female. In both it
consists of a L:,lmdu of delicate membrane 25, in diameter, filled with
pale uncleated cells 3, in diameter (Claus, Canstatts J tthresberu*]lt der
Med. fiir 1865, B, iv, § 178,) and ends in a blind sae or pouch at the be-
ginning of the rectum, lying free in the abdominal cavity. The anterior
portion, which reaches to the fundus of the stomach, becomes narrower,
and in the older musele triching, with caleified capsules contains a con-
siderable number of sharply contoured corpuscles of irregular form and
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strongly refractive, which was observed by Farre and thought by him
to be the ovary (Fig. 19). The true nature of this structure is unknown.
Even its chemical constitution has not been disecovered, and it is uncer-
tain whether it is an excretion or whether it is a result of a fatty meta-
morphosis of the cellular contents of the geuital gland. Only so much
is certain that they have no connection with the future growth of the
sexual organs nor with the developement of the ova, and are not reached
by the larvae.

“The exeretory apparatus proceeding from the anterior extremity of
the genital gland appears in the female muscle trichina (Fig. 2) as a
direct prolongation of the genital sheath, while in the male (Fig. 1), at
a short distance from the granular body of Farre, it turns sharply on
itself and is connected with the anterior part of the rectum (Fig. 18).
This duet in the female not only has another direction,
but passes between the cell body and the ventral wall
to the anterior part of the body. Itsanterior extremity
cannot be seen even with a mieroscope, and I think it .
is not yet in connection with the abdominal wall. The
histological character of this body is not as yet well
defined either in the male or female. Tt consists of a
fine row of cells which only in the vicinity of the genital
gland shows the traces of a lumen, but otherwise ap-
~ pears as a solid structure.”

“Aslong as the trichina remains in the
musele and oceupies his eyst his condition
remains unchanged.” (Leuckart, Mensch,
Parasiten, ii, § 546.) Instances are re-
corded showing a remarkable tenacity of
life in calcified capsulated triching, Pro-
fessor Leidy found the trichinm alive in
most cases observed by him, Virchow (op.
cit., p. 39) says, “In almost all cases in [ &
man where I have found caleified capsules §sbe="
the trichin®e were alive”; and Leunckart T v 4

F1G. 18.—Posterior ex-

Fic. 19.— Recep- {Untersuchuugﬂn, ete., note, p. 63), “We tremity of male tri.

tncalum seminia china with cloaca,

withomseminia have heard of cases of living triching and vesicula semi.
ova (Leuckart). where the patient had been attacked 8, 133, ?E!::uk{:lrléj, e
and even 18 years previously.,” (See Arch. fiir path. Anat., 1864, B,
Ef], § 602; B. 30, § 447; 1865, B. 32, § 363. Vierteljahreschrift fiir ge-
nc?lt. und Gffentlich. Med., 1864, B. 25, § 102) Damman (Dentsche
Zeitschrift, B. 3, § 92) found living encapsulated trichinge 11} years
after feeding. Trichin®e have also shown great tenacity of life in de-
GDI]:I]].I;-.‘.-I;(?;II meat. (Report of Vienna Committee, 1867.) ¢“After m
maming for months in putrified flosh they did not lose their vital-
!I;y.“ Goujon (Thése de Paris, 1866) succeeded in infeeting with trich-
mous meat 80 to 100 days after it became putrid, Hlnl'nsch (Virch,
Arch, B. xxxv, § 609) reports’ live

trichinge after 25 years.
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This shows a wonderful vitality for this minute worm, and when its
surronndings are eonsidered seems almost ineredible.  But the question
might arise, * Are these the same trichinge that were first deposited, or
the produet of a more recent infeetion? or is there an epochal develop-
ment, as Cohnheim thinks, but reaching through alohger space of time;
and may not the old decayed capsules and triching in various stages of
degeneration, observed by Bristowe and Rainey, as well as the non-
caleified capsules and non-capsulated trichina found by Leuckart and
others, be the result of separate infections or new generations?” (See,
also, Renz, op. cit., p. 41, and Cohnheim, Vireh. Areh., xxvi, 1866, p. 161.)

Musele thus containing the encapsulated worms reaches the stomach
more or less abraded by mastication, and is dissolved by the gastric
juice which liberates the non-capsulated triching, as well as the capsules
containing trichine. By experiments outside of the body, Professor
Wedl (Report to Med. Soc. of Vienna, 1567) found that the free trichinae
were acted on and killed by the gastric juice, while it only served to
dissolve the cgpsules in other cases, and thus set free the contained
worm. It may perhaps act in a similar way in the stomach; as Goujon
(l. e.) has observed that encysted trichinae are more liable to infect than
the non-eneysted. According to Leuckart (Untersoch., p. G1), muscle
trichinge must be fully grown before they will be capable of producing
infection. Davaine (op. cit., p. 749) says that “the trichina has three
phases of existence, and it is only in the ¢yst that it attains the fall
development of the second period which renders it eapable of entering
into the third,” or mature sexual period. The irregularity of results in
feeding by different observers may thus be due in some cases to the use
of undeveloped musele trichine. Pagenstecher (op. cif., Tables, pp.
54-58-60) reports seven cases in which he fed animals with meat con-
taining such worms without results, excepting in one case. The expe-
riments of the committee of the Vienna Medical Society (Vienna, 1867,
pp. 23-36) gave negative results after feeding with immature muscle
trichinge, and according to Davaine (L e.) ** Drs. Goujon and Legros have
had nearly similar results after feeding rabbits, Indian pigs, and rats.
The very small number of triching found in these animals proving that
a few only of the larvee had attained their maturity.,” Pagenstecher
(p- 81) thinks it possible that the nature and condition of the heat may
have an inflnence in such cases.

The liberation of the trichine corresponds with the time required for
the solution by the gastric juice of the albuminons substances of the
musele, which, according to Flint (Text-book of Physiology, p. 250),
takes from one and a half to five hours. Renz (op. cit., p. 27) says:
“We will not be far out of the way if we say that the trichinae arve lib-
erated from their capsules in four or five hours.,” Virchow (op. cit., p.
43) found free trichinge in a cat six hours after feeding. Leueckart
says: (Mensch. Par. 11, p. 547) “ They are found free in the stomach in

considerable numbers three or four hours after feeding.” There are
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some cases wherein the symptoms commence very early, as in one case in
Hadersleben two hours after eating the infected meat, which \‘f"ﬂllld lead
to the conclusion that the trichine were liberated much earlier unless,

F16. 20.—Female trichina 24 hours after feeding (Leuckart).

as is considered by Friedrich (Deutsches Arch. fiir klin. Med., bd. ix,
p. 459), who saw evidence of the eyelids on the first day, that these
earlier symptoms are due to a poisonous substance liberated from the
capsules; and Fiirstenberg (Wochenblatt, ete., in den Kinigl. Preuss.
Staaten, 1865, No. 21) thinks that some of the earlier deaths, when
there is a small amount of peritonitis, are due to poisonous substances
in the lymphatics (see section D, pathology). ¢ After becoming free
the trichin® pass into the small intestine. Then commences the rapid
increase in the size of the worm by the development of the sexual or-
gans, and thus the inerease in length is limited principally to its pos-
terior portion, while the anterior increases in diameter only (Davaine,
Pagenstecher), and in twenty-four hours after feeding (Leuckart, p. 39)
they may have increased by one-half their former size (Fig. 20), and for
‘the most part eapable of procreation, althoungh immature worms and
even capsules may be found in the small intestine after the third day.
Virchow (op. eit., p. 10) found completely developed trichinae in the in.
testine of a dog which died three and a half days after infection.
Leuckart (p. 20, 21) found “mno larve in the intestine of a dog which
died on the fourth day after infection, but female trichinm full of eggs
and embryos, and (op. eit., p. 76) mature trichin® in a hedgehog on the




26 REPORT ON TRICIIIN/E AND TRICHINOSIS.

third day. Cobbold (op. eit.,, p. 161) found sexually mature trichine
sixty-nine hours after feeding, while Hun (Trans. N. Y. State Med. Soc.,
- 1869, p. 138) found fully-developed male and female triching in the in-
testine of a rabbit after four days.” The females were full of egus and
embryos, and one gave birth to a brood while under observation.

Copulation, according to Delpech, * takes place toward the third day.”
Leuckart says (Mensch. Par., bd. ii.,, p. 548), ¢ When the males have
reached a length of 1.2 to 1.5™™, and the females 1.5 to 1.8=".” and accord-
ing to Pagenstecher (p. 81), ¢ after 54 hours, a part and in the course
of 90 hours, the most of the females become pregnant, and in less than
five days some of the embryos are born”; but “ males of 0.9™™® in length
have performed copulation, and females 1.2 to 1.3™™ are impregnated,
and at 1.5™® contain embryoes.” It thus appears that trichine are sexu-
ually mature before they attain their full growth. Professor Dalton
(personal letter May 2, 1880) says that this function may be performed
as late as the thirteenth day.

INTESTINAL TRICHINJE.

The full-grown male intestinal trichine (Fig. 1) is 1.5 to 1.6™™ in
length, and 0.04™™ (40 micrometers () in diameter. The female (Fig. 2)
is 2.5 to 42 in length, and from 30 to 60z in diameter. On account of
the difference in size of the two sexes, which in the l.u'val trichinge is
insignificant, the growth of the female is very striking, continuing after
sexual maturity, and is confined chiefly to the posterior extremity to
male room for the immense number of eggs produced. The diameter
changes but little.  According to Pagenstecher (op. cit., p. 81, et. seq.)
its natural history, ete., is as follows:

“The body of the intestinal trichine inecreases in size from before
backwards, but less rapidly beyond the middle, to end in a blunt
rounded extremity, while the anterior extremity narrowing to 10,—12.5
p ends in a constrieted lip-like papilla (Figs. 27, 32).

“The external covering of the trichina, as of all nematodes, consists
of a fine structureless transparent annulated membrane, the so-called
chitin membrane. The annular structure becomes more apparent by
rapidly drying the worm, or by evacnating its contents, and disappears
when it is entirely filled, thus allowing the female to change her form
when pregnant. The rings or wrinkles are more readily seen in the
muscle trichine, The thickness of this layer in intestinal trichin is
nearly 1 . Beneath this is a very thin musecular layer which, accord-
ing to Leuckart, is striped longitudinally. Within the latter is a layer
of finely nucleated oval cells closely pressed together, and having a
diameter of 2.5 p, and a length of 3.5 ¢ corresponding to the length of
the body. It forms the lining of the abdominal cavity.

“In the muscualar layer is seen a very peculiar band, which, ecommene-
ing on one side, apparently near the muscular portion uf the mauph‘lguﬂ,
appears to blend with the musecular layer, and, passing backwards, curves
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near the anus and passes forwards on the other side to the opposite
side of the esophagus. This band measures on an average one-half to
one-fourth the diameter, of the body; its borders appear as two well-
defined lines. A closer examination reveals that it is composed of
closely pressed alternating cells, measuring, when the body is stretched
out, about 20 x in the direction of its long axis, but otherwise may appear
smaller and more round and present a very variable form. The cells
show a small, very sharply defined nucleus, and are joined together by a
very clear connective substance, and usually alternate, but sometimes
are more closely pressed together. Within this band is seen the layer
of small cells which line the abdominal cavity (Figs. 21, 22), and, run-
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No. 22, No. 23. No. 24,

FI6G. 21.—The lateral band in the rogion of the uterus showing ova and terminal elements 339 (Pagen.
atecher. )
F1g. 22.—The lateral band and cell bodies of the wso
. phagna.
. Fic. 23.—-1’:?:-.43 of longitudinal band from fore part of triching fsolated in the contracted eondition.
Fia. Efa—l‘ut-t.mu from the middle of o female trichina win; O, posterior extremity of cell body; 8, the
blind saes; 54, blood globules; ¥, stomach; 0, anterior extremity of ovary. tPagnnutech:ax.i

ning through it, sometimes a serpentine line is seen, which appears as
an extremely fine canal (Fig. 23). I have as a rule failed to see this
line, and never have seen either lumen or contents. This band or trans-
verse section (Fig. 15a) appears very thin in proportion to its breadth
and does not give the impression of a vessel ; an aperture has not hee:i
ohs_er*red. On the contrary its contractility and the variable appearance
of ?ta elements shows that it is not passive during the changes of form
which the worm takes on, and that it bears a close relation to the
muscular system, and I am inelined to think that it is of a museular
nature, an it appears to me that the lighter changes of form, seen Jl}e*;.t;
h} the ordinary motions of the head, in which the wrinkles a?ppmr m;{l
disappear, are caused by the action of the general muscular t—llnl:lf:' but
on the other hand the sudden and violent bowing and t.wiﬂt-in’ are
gauseﬂ by_ c?ntraﬂlfinn *uf the side bands. This view is mmportﬁ:l h% the
t;llﬂ r, t:ha:t 1t 18 lacking in those embryos having only a serpentine nu;ﬁﬂn
U1t is fully developed by the time the animal becomes fully unile{i
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previous to encapsulation, and continues in full operation up to the
time of copulation, and afterwards, particularly in pregnant females, it
takes on a somewhat relaxed appearance and becomes much less promi-
nent. In case an apertare should be found, and consequently a canal
exist, it might be presumed that its funetion was connected with encap-
sulation and intracapsular life.”

[It would seem probable that the contraction of such a lateral band
would bend the worm laterally, while, as before noticed, the animal is
always coiled on his back, the belly forming the convex side of the eoil.
Leuckart (Untersuchungen, ete., p. 76) says: “The opening with which
we have lately been made acquainted, more particularly through the
beautiful observations of Schneider (Arch. fiir Anat. und Physiol., 1858,
§ 426, 1860, § 234) on the morphology of the nematodes, leaves no doubt
as to the nature of these lateral bands. It is a structure which gener-
ally occurs in the round worms (spulwiimen), and contains a eanal which
opens externally on the ventral surface beneath the brain. The eanal
is in all probability a form of excretory apparatus—a kind of kidney.”]

“The cell layer lining the abdominal wall is considerably developed
at the caudal extremity; the cells are larger, gland- hke, and form pro-
tuberances which prq]ect into the cavity.

“The external covering is continuouns through the mouth and anus
with the intestine, at the side of which posteriorly is left considerable
space, occupied for the most part by the sexual organs. A small space
is left, however, for the reception of the small amount of nutritions fluid
or colorless blood, in which are occasionally seen a few elements in the
form of granular corpuscles—the so-called colorless blood corpuscles
(Fig. 24).

“In the male, where the vas deferens, a short distance in front of the
anus, empties into the rectum, which latter acts as a cloaea, is developed
a network of fine fibers between the museular layer and the intestine, in
which a few distinet bands are secn (Fig. 25), whose function seems to
be the withdrawal of the projected cloaca after copulation—the museuli
retractores cloacce. Anterior there is no connection between the intestine
and the outer wall.

FiG. 25, Fia. 26,

Fio. 25.—Posterior extremity of young malo intestinal trichina, 2§°: u, hooks; el, cloaca; rr, Te-
tractores cloacm ; v, vesicula seminalis; £ extremity of the teatiele; 4, inteatine (Pagenstecher).
Fia, 26, —External male genital organs (Leuckart.)
“At the vagina the external walls are continuous with those of the
sexual organs, and naturally the most external layer—the chitin layer—
is continued as a lining of the digestive tract and sexual organs.
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¢ The mouth is terminal. The body is more or less curved in one di-
rection, and taking the female genital opening as a guide for the ventral
surface the eurve is always towards the back side, and it is in accord-
ance with this that the terminal hooks of the male are found on the op-
posite side, and curving towards the convex and consequently ventral
side. The anus is therefore terminal, althongh in the female on its dorsal
side there is a small but distinet promineace. This is the rudimentary
tail usunally found in the nematodes. As a rule the posterior portion of
the male is straighter or is curved in an opposite direction from that of
the middle portion ; especially is this the case during the period of sexual
activity, It is then more firm, and displays a motion similar to that of
the anterior.

“ The male intestinal trichin® are distinguished by the earliest ob-
servers by a pair of short curved hooks, or bealks, elear and colorless,
which are attached by broad round bases on either side of the cloacal
opening (anus), having a length some-
what less than the diameter of the poste-
rior extremity of the body. They have
a rotatory motion, yet as a rule their con-
vexity is anterior and external, and their
points are directed downwards and to the
rear. Af the inside of the base of each of
these hooks there is a ventral and dorsal
tubercle, so that the cloacal opening is sur-
rounded with a line of four tubereles (Figs.
25..26).

“The internal organs consist of the infes-
tinal canal, the brain, and the organs of
generation,

*The intestinal canal, with the exception e ,
of the cloacal portion in the male, is alike Fli(:;tEzltﬂﬁlnltﬁ:ﬂn:x;g?lﬁ{ Eﬁsﬁuf_?ﬁﬁ

x ¥ e of the @sophagus; ce, broken: oe, mso-
In both sexes, and has several divisions.  phagus swellbaenp bobind (e ey

I % ¥ lomgitudinal band (Pagenstocher),
The first portion comsists of a mus- Fio 5 Epirn e i e

o : stomnach, witl ' T fntie
cular oval cavity (Munddarm), through tinal t-r;cl?innlﬁl‘ﬁ?{uﬂm&;:jﬁfmh Fog

Trhlch passes a lining of chitin, and after forming an annular widen-
ing at its commencement (Fig. 27) becomes very narrow until it
passes the brain, when it Lecomes wider through enlargement of its
11_1meu and thickening of its walls, in which cells now become very dif*:-
tinet, and by the.ae changes gradually mergeg into the second portion
The seimud portion, less constricted than the first, has a very peru}im:
furmatu_m, concerning which anthors have had widely different o 1i1;iﬂuts
and w?u-::h Luschka considered the ovary.” (Davaine, I ¢ calli it th;
small intestine.,) _“The chitinous tube which lines the,. ﬁra.iz pm'i: 18 ﬂis:
1:1;1:;1:; Séen passing through it. The surrounding layer of cells under-
i h[:-u,? Fgaculmr change. ‘ It becomes one-sided and greatly developed.

o0 colossal cells, with one or several nucleated nuelei, filled with
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fine dark granules, form a single row, and are pressed together longitu.
dinally, so that they sometimes appear to be wedged together, entirely
surround this part of the chitinons tube, which lays at one side of the
denter (Figs. 1, 2, 3, and 20). These cells iuc}ﬁusa with the size of the
body backwards, so that they entirely fill its cavity.

“ These two parts of the intestine oceupy in the young trichina about
% and in the older ones about 4 the length of the body. If the body is
shortened the anterior narrower portion becomes crooked to accommo-
date itself to the lessened length.

“The gradual transition of these two portions into each other leads
us to believe that we have to do with no great peculiarity in the cellular
surroundings of the alimentary canal. . It is observed in other worms, as
the trichocephalus dispar, and further comparative researches show that
by a variety of development of these bodies there are many intermediate
forms.

“T consider the second portion, as Leuckart Eberthe, the analogue of
the wsophagus of the trichocephalus, except that the latter possesses a
more muscular and cellular or glandular
part. It eannot be otherwiseaccepted than
that the surrounding eells pour forth a se-
cretion into the tube to be mixed with the
nutritions substances contained therein.
They may perhaps, at first sight, be likened
to the salivary glands or to the simple
glands of the stomach, although there is
no common duct or other connection be-
tween the cells to show that they perform
the same funetions. Each cell must empty
its secretion into the emsophagus through
its walls. It must be borpe in mind that
for this apparatus, as well as for the lateral
bands, the most characteristic appearance
and complete functional activity is reached
4 in the muscle trichinge, and also that later
its elements often appear less distinet and
characteristic.

“In both sexes where the @sophagus
« ends in the third part of the intestine will

be seen a pair of small pear-shaped sacs

_ (Fig. 28), which, like the stomach, are lined

B e e e e ) T 1L epithelial cells, and are thus dis-
o, it of wgg production ot geiiair. tinguished from the cells which surround
mnsciiar eloment ity willa | Pases the @sophagus, although very similar to
stecher), them in size and appearance. I find these
as often and as complete as could be possible with such fine organisms.

“The beginning of the third portion of the intestinal tract can be
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most properly considered the stomach (st., Fig. 29). It consists of a
considerable pear-shaped widening of the ecanal, with thickened walls,
its base towards the esophagus, and between which the blind rows
above mentioned are wedged. The stomach soon becomes narrowed to
the form of an intestine, although its structure remains the same. It is
linefl throughout with fine nucleated cells, makingits walls appear darker
than the surrounding tissues (Fig. 30 7). The changes of form of this
portion of the alimentary eanal, independent of the contractions of the
body, leads to the opinion that the epithelial lining is surronnded with
a muscular layer, and the lower part sometimes shows the appearance
of loose muscular fasciculi with intervening spaces (Fig. 31). While
the msophagus fills nearly the whole breadth of the abdominal cavity,
and the first part of the stomach oceupies over one-half of its diameter,
the posterior part of the intestine of a full-grown female
measures only 12.5¢. At the extreme end, whether the
cloaca appears as in the male or not, the layer of chitina
again becomes apparent, and in the male even to a greater
extent. When the worm contracts itself, and the anterior
part of the esophagus takes a zigzag form to accommodate
itself to the lessened space, the posterior part of the intes-
tine forms a wavy line beside the genital organs.

‘1 have never seena colored substance in the intestine,
and it is probable that the worm feeds on the intestinal se-
eretion and not on the remains of food.

“ Leuckart’s views concerning the presence of a brain I
' can most decidedly confirm. It appears as a mass of small
' round nueleated ganglion cells which surrounds the esopha-
- gus where its walls begin to show the presence of cells, and mﬁ'm?ﬁ.':;n]irﬂ
from whose extremities a number of fine fasciculi can be ftding back-
traced a short distance. Thisbody is inclosed in 4 special TArge (Fagen-
envelope (Fig. 32), :

_ “The internal sexual organs of the male are completely formed dur-

ing his larval life in the muscle, so that in the intestine it is onl ¥ neces-
' sary that their contents become mature and the hoolks developed in order

that he may be ready for procreation. In the larval female these organs
are only partially formed until it reaches the intestines, and thus diffor-
en:; stages of completeness will be found among the intestinal trichina.

-‘Tl“? 1““:]'3 organs (Figs. 33, 34, 35) consist of a single testicle. the
base of which lies a short distance from the posterior extremity t;:+1r the
worm. It is long, cy lindrical, somewhat widened at the base, and be-

COMES narrower as it passes forward, and near the anterior ]:GI‘t.i-'J]l of

the stomaeh turns on itself, becomes still narrower, and passes back-

wards. In a full-grown male the testicle is 0.575mm ;]1 length v.:hiI; its
average diameter is 354, but reaches 0.375"m in some plnce; wi:ilﬂ in Ith-u

Tlcftllt}r of the vas deferens it is only 20, This gland in its :i'h']lﬂlﬂ length

18 lined and filled with small, strongly refracting seminal vesicles, which,
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as mother cells, contain a brood of spermatic cell elements with nuclei
(Fig. 36, a). The testicle merges into a vas deferens, which, in places,
particularly before it empties into the intestine or cloaca, expands, and
near its extremity forms the vesicula seminalis, and is filled with sper-
matic elements, which latter have not, as far as observed, been known
to undergo any change of form (I'ig. 36, b). Thevas deferens, exclusive of
vesicula seminalis, is 0.3™™ long, and when :

not distended is 12,5 to 15y in diameter, and
when empty appears elear and lined with

Fic. 33, FiG. o6. FiG. 35

Fie. 33.—Posterior extremity of & male musele trichina, 24 : L longitudinal band; ¢, the testicle pass-
ing into the vas deferens ; el, vas deferens ending in intestine; i, forming the cloaca; e, r r, retractores
clonoa; &, atomnch (Pagenatecher). s

Fi6. i4.—The testicle, {; vas doferens, od; clonca, of, with its retractores, r r; intestive, i

F16. 35.—Intestinal sexnal organs of a young male intestinal triching, 2§9: ¢, testicles; vd, vas defer-
ens; i, intestine: os, vesienln sominalis; of, clonoa (Pagensteclier).

Fra, 18.—q, mother colls, 2§9; b, seminal elements, 190,

pied by the seminal vesicle, which, partly full and partly empty, with a
constriction at its middle, reaches a diameter of 50y

“ When the vas deferens is seen thus enlarged but empty, and the
hooks extended and spread out, it may be concluded that the semen has
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been ejected. The great tenacity with which the male adheres to his
place in the intestine, and the vivacity with which the female, already
containing spermatic elements, views the approach of the male, shows
that coition takes place repeatedly.

& The complete act of copulation I have never observed. I neverthe-
* less have several times found masses of males and females entwined to-
gether, slipping over and encircling each other and per-
forming a variety of motion. At the same time the poste-
rior extremity of the male is stiffened and rhythmically
projected and withdrawn, while his anterior extremity
and the whole body of the female are very active, often
coiling completely and uncoiling. The actions of the male
while approaching the female consist in gliding the hind
part of his body over the hody of the female in a longi- g 57.—posterior
tudinal direction, and embracing the latter with the ter- Ssoemiy of o
minal hooks, and when loosened, the cloaca is sometimes U0 e iEh

seen to project in the form of a minute bell or bladder, Jooks, thelineof

tubercles aronmd

with seminal elements adhering (Fig. 37). kel

¢t The beaks or hooks on the posterior extremity of the (Pagenstecher).
male must be developed very rapidly, as they are seldom seen incomplete.
Before their appearance the spot where they are to appear becomes thin,
and then they are projected forth. When they are seen spread out it indi-
cates that the worm is approaching or has performed the act of coition,
Sometimes a slit may be distinetly seen on the posterior extremity of the
female at the ventral side of the anus, on either side of which is a
slightly projecting tuberele, the analogue of the hooks of the male,

. “The female organs of generation
consistof a single ovary, which is farmed
during its larval existence; a uterus,
which develops from its anterior ex-
tremity; a vagina, which is developed
e independently backwards from the
Fi6, 88— Anterior portion of developing va. VU1VA, Which already exists on the exter-

gina, with vulval opening (Pagenstecher).  na] surface. By a constriction between
the ovary and uterus they are more perfectly separated than are the
testicle and vas deferens, but the uterus merges grad nally into the va-
gina. After complete development the uterus may be considered as a
direct widening of the vagina. The whole series of organs lie in a nearly
direct line,

“The ovary (Fig. 31 OV) in form and position bears a great similarity
to the testicle, but reaches further to the rear—nearly to the rounded ex-
-t-rt:‘:mity of the body—Dbut not so far forward, a large portion of the uterus
lying behind the commencement of the stomach.

“The ovules—as Clann has correctly observed—are not produced
exclusively in the vicinity of the fundus of the ovary, but are formed at

one side of its wall in its whole length, where they first appear closely
8. BEx. 9—3
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pressed together in a narrow band (Fig. 31 OV), which on account of
the fine molecnles scattered among the cells has a darker appearance
than the rest of the ovary, and near by are seen the more mature and
detached ovales, so that the largest are found on the opposite side of
the ovary and towards its anterior extremity. Thus the oviduet
(Fig. 31 Od) is a part of the same organ. The ovules are roundish and
contain a germinal vesicle with a very large nucleus surrounded by a
clear vitellus and a very thin limiting membrane (Fig. 42 a). Between
the ovules, seminal elements are sometimes seen in the lower part of
the ovary. The cylindrical uterus is separated from the ovary by a
constriction, so that the narrowed exit is somewhat bent (geknickt ist),
[ and its entrance into the uterus is overhung by the
blind extremity of the latter. It is in this part of the
uterus that the sperm is principally found after copula-
tion, so that the ovules passing from the ovary must
pass through it and be subjected to its fruetifying inflo-
ence (Figs. 2, 20). There occur thus in the uterus a
further growth and development of the cells, and it is
filled with ova in various stages of development, which,
as they approach the beginning of the vagina, are
freed from their envelope and appear as bent or earved
embryos.

“A little in front of the posterior extremity of the
@sophagus, where the uterus becomes narrower, they
commence to straighten out and lie parallel to its
long axis, Further on the narrowing be-
comes such (Fig. 38) that beyond in the
vagina they lie singly behind each other
and are born one at a time (Figs. 2, 39).
During and after delivery the border of the
sexual opening protrudes beyond the sur-
. face of the body forming a conical projec-

. tion. The posterior lip is more fully de-
veloped than the anterior. The whole of
the sexual tract is lined with small nu-

cleated cells, which are somewhat elon-
B T it gated in the vagina and lie in the direction

e il of its axis, but become somewhat indistinet g o e

body sarmuniingihe at its extremity, so that at the valva, which —appemance of

and lying over the = 3 - 1. f the
uterun, whieh is miled 18 Onlylarge enough forthe passage ofa sin-  of the vagng

Mo e v (o, €16 worm, no further structure can be seen.  vulsalopening
gunstecher). “In animals of 1.4™™ in length, the pas- chen.

sage between the ovary and uterus will be found about the middle of

the body. The position of the vulva also changes in accordance with

the size and degree of development of the worm. In trichine of 1.2

to 1.4 inlength, in which as a rule the vulval opening is completed—
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althongh exceptionally some may have become pregnant when only
0.9mm in length—its distance from the anterior extremity is between 0.175
and 0.3m=; in some 1.38™" in length and almost 40 y; in diameter it was
0.35mm ; in one 1.9™™ the same; in one of 2mm jt was less than 0.5
(In this case the uterus and vagina together measured 1™™.) In one
of 2.3mm the distance was 0.4mm, and 0.55™™ in one measuring 2.4mm,
“The first appearance and growth of the vulva and lower part of the
vagina can be clearly observed in young nematodes. At the place
where the vulva is to appear there is seen an elongated mass of small
cells, which is directed backwards (Fig. 40), but z
as yet no opening is seen. The uterus is now pro-
jected forward by the accumulating mass of ovules
from the ovary. The separation of the uterns from
the ovary is distinctly formed before the wvulva is
opened—about the time the worm coils up pre-
vions to encapsulation—but is not yet completed
in some old muscle trichine. At this time there
lies beside the stomach in the axis of the prolon-
gation of the ovary, and separated from the latter
by the constrfetion and Farre’s granular body, a
small single row of about six or seven corpuscles,
with distinet uul::rﬂi, which I have considered young
ovules (Fig. 41), becoming more plainly visible after
the worm has remained a short time in the in-
testine. At this time, before the two parts are
Joined, detached eggs of an oblong form may be )i
seen. In forty-eight hours this phase of develop- * smle maens o &
ment is completed, and copulation may take place, formed and i Sl thes

formied, and in whieh the 7

followed h&.- the birth of the young brood in five (ll'l-_‘l_,-'ﬁ. colossal cells which form

the primitive trace of the
“ Many authors are of the opinion that there are §ierysaresen; b lonzita-

dinal band, 392 (Pagenste-
many more females than males found in the intes- e
tine, This is true to a limited extent, although in our investigations
the females, which are larger, and, on account of the contained brood,
much darker and more readily seen, yet in the earlier periods [ have
found more males than females, for the former are not so easily evae-
uated with the diarrheeal discharges as the heavier females. In one
case I found ten males to one female, but in others I have found
- many more females. I believe that in the beginning the sexes are
very nearly equal, but that the males, whose functions are sooner
completed, disappear earlier, and in later periods their number is more
‘@ diminished than ‘that of the females” (Pagenstecher, op. cit., pp.S1-89).
@ Cobbold (op. eit., p. 170) says: “ One half become fully developed
Wifemales in 48 hours after ingestion, &e.” Tenckart {M‘{-nsch. Par.
B P: 548):  #The males are more difficult to find than the females. In um;
case there were 5 times as many males as females, but in almost all cases
more females are found, the more in proportion as we recede from the
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period of infection. While in some cases 20 or 30 intestinal trichin
may be examined without finding a single male, in others 4 and even 3
or 2 females only are found to one male.” Delpech says ¢ nearly nine-
tenths of the musele trichine are females.”

DEVELOPMENT OF THE EMBRYO (PAGENSTECHER).

“ On account of the large number of eggs and the length of time duor-
ing which they are produced, the development of the embryo from the
ovule can be easily followed. We often count 500 to 600 embryos and
free eggs in the nterus and ovary at the same time, even for weeks after
their production has commenced and before its termination. Germs
still attached to the ovarian wall may be seen eight weeks after infec-
tion. T believe therefore that one trichina may give birth to a eouple of
thousand of embryos at the rate of one to two each hour.

“The ovules, when detached, measure at least 10, in diameter. The
germinal vesicle about one-half as mueh, and the germinal maenla about,
one-half as much as the germinal vesicle (Fig. 42 a, b). The further
growth, during which the ovules are pushed towards the opposite side
of the ovary, and towards the uterus, concerns more pgrﬁcularly the

R R

AT

Fio. 44.

Fic. 42.— Development of the embryo: a, ovam, ‘showing germinal vesicle and macnla; &, the same
dereased to donble its former size, with no material change io the vitellus; e do. vitellng inereased
n gize, _IwiT.h dark molecules, ns it renches the uterus; d, e, f, segmentation of the vitellus, #¢* (Pa-
& enstecher),

TG, 43, —Development of the embrye. Further sogmentation of vitellus; £, outline of embry distin-
guished 287 (Pagenstecher).

1. 44, —Development of the embryo,  a, the plump embryo consisting of alayer of chitin filled with
cells; b, position of @sophagns shown by ninint line of yacuoles *¢° (Pagenstecher).

FIG. 42,

clear vitellus, After the ovule has increased to dounble its former size,
and becomes somewhat elongated, a few dark moleenles may be seen in
the vitellus. By this time the ovule has passed into the uterns and
becomes feeundated (Fig. 42 e).

“T have seen formations which lead me to suppose that the blasto-
dermic cells result from the direct segmentation of the germinal vesicle.
The vesicle is soon increased in size, and its outline becomes less dis-
tinet. The germinal spot ean now only be seen on the addition o
water. In eggs of alarger size is seen two vesicles, often of differen
sizes, with nuelei, which are flattened against each other so as to fil
nearly the entire space (Iig. 42, d, ¢). The segmentation of the nuclen
can be seen on the addition of water (Fig. 42, f). The segmentatio
goes on until as many as 50 cells may appear (Fig. 43, a, b). Afte
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about 20 cells have been formed the nuclei are no longer visible even
after water has been added (Fig. 43, ¢, d). If, contrary to my supposi-
tion, the germinal vesicle disappears, as Robin (Journ. de Panat. et de la
physiol., i, 4, 1864) describes it, before segmentation commences, the
germinal vesicle in Fig. 42, b, ¢, would first be replaced by the vitelline
nuelens,”

[Kiichenmeister (Parasiten des Menschen, 2 auf., Leipzig, 1880, Z.
Lief., I. Abth., § 391) says the germinal vesicle disappears before the
blastodermie layer begins to form.| :

“The ova have now reached a length of about 254, and are somewhat
less in diameter. The mass of blastodermic cells now becomes con-
stricted on one side, and presents first a pyriform then
a sausage-shaped ountline, and by further erooking and
then coiling is enabled to accommodate his inereased
length to his narrow quarters (Fig. 43, ¢, ). On the
surface of the worm is now seen a layer of chitin; the
'juterior is formed of uniform cells; its form is plump;
the length searcely exceeds 4-5 times the diameter
(Fig. 44, a). As the body becomes larger, the organiza-

tion is perfected by the development of the

8t digestive apparatus. The future position

2 of the msophagus is marked by a line of
transversely elongated vacuoles. The pos-

terior portion is not yet developed from the

Fio. 46.—Devel. Dlastodermic mass (Fig. 44, b). In further

opment of the

cmbryo.' pos. GTOWEh and differentiation the muscular ¥ §Rovinment
rior poriion L,

of o growing POrtion of the wsophagus appears, and in fegof outer portion

T;E-'E}E_EEMZ 5 1:]31 the chitin tube can be distinetly seen, b thows chitin tube
e cellular body is completed, and the (Pagenstecher).

Stomach is separated from the external wall (Fig. 45, a, b), and the
tube of chitin, showing its lumen, is seen in the rectum (Fig. 46).
Thus the digestive apparatus is completed. I have also discovered the
P”"“] i such embryos. The embryos develop and inerease in size while
in the uterus and vagina. The size of the new-born triching, which
have only left their shell a half a day or a few hours previously, is from

0.08 to 0.12mm (80 to 120u). The whole development occupies about
three days,”

Hun (1. ¢.) saw a female give birth to a brood on the fourth day.
Renz {np: cit,, p. 31) says “from the fifth to the eighth day after infec-
tion, until the twelfth week, or even longer, the females bring forth their
young,” and Leuckart (Untersuch., etc., p. 62), “In Heidersi:ahen living
intestinal trichine were found in the seventh week. I found t’hem in
-t]fa twelfth week after feeding.” Dr. Mendel (Berl. Klin. Woeh., 1874
X1, 12, p. 141) found intestinal trichinge with NUMmMeErous eges ;u t.hf;
iil}lurth weelk., Kratz (L ¢, p. 91) found female trichingm full of l:JiI'T:IE in

¢ eleventh week, (See, also, Pagenstecher, quoted above.) ,
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The number of embryos that each female may bring forth is variously
estimated at from 60 to 2,000. Virchow says (op. cit., p. 44), #The preg-
nant female has 100 living young in her body, hesides numerons eggs,
and she ecan reprodunce young in three or four weeks, Allowing 200
young to every female, of which say 5,000 have been swallowed, which
may easily be contained in a small piece of meat, and we have 1,000,000
embryos to commence their migrations.,” Talek (Das Fleisch, p. 515)
estimates the number at 1,000; Cobbold (op. c¢it., p. 170), 1,000; Gerlach,
1,000 to 2,000. (See, also, other authors above quoted.) TFinally Leuck-
art says (Mensch, Parasiten, II, 3), “The number of trichinz for each
female was formerly estimated at 1,000-1,500. Pagenstecher believes
that it will reach 2,000, To-day I almost believe that this number is
scarcely more than a minimum.

MIGRATION AND DEVELOPMENT OF THE LARV.E.

Virchow (l. ¢.) regards the act of generation as accomplished in a weel.
Colberg found fully-ripe embryos on the fourth and fifth day in the womb
of the female, as also Hun, above quoted. Pagenstecher found em-
bryos on the fifth day, and found them in the diaphragm on the seventh,
but only after the twelfth or thirteenth day in other groups of muscles,
showing that in some cases migrations may commence on the sixth day.
Fiedler found triching in the peritoneal eavity on the eighth and ninth
days (Delpech, op. cit., p. 28), and Leuckart (Untersuchungen, ete., p. 73,
ct seq.) says:

“On the seventh and eighth days the expulsion of the larvae from the
mother's womb, commencing on the fifth, being well advanced, some
embryos have penetrated the museles in the neighborhood of the ab-
dominal cavity. _

“In the intestine the females are found in the muecus, while the em-
bryos are found on the surface of the mucous membrane. Passing
through the intestinal wall into the peritoneal cavity, and throngh the
medium of the connective tissue, the embryos reach the museles and
penetrate and destroy the fasciculi.  Within the fascienlus they develop
in 14 days to musele or larve triching, when the persistent sarcolemma
develops in a few days into the capsule. In 12 to 156 days after infee-
tion the migration of the young trichinge and destruetion of the muscle
substance is at its height; then comes a remission through a decrease
in the' number and fruitfulness of the female triching, until their final
disappearance, which will be about the fourth or fifth week ” (L. 83).

The opinion of Thudichum, that it was impossible to account for the
rapid dissemination of the embryos throughout the muscular system
except through the medinm of the blood-vessels, has not been maintained,
though apparently strengthened, by observations of IKiihn, Colberg,
Fiedler, Zenker, and others, and has not been generally accepted. Cob-
bold is reported as saying (London Lancet, vol. i, 1874) that trichin®
have formerly been hematozoa. Perhaps a misquotation, as there is
nothing that would indicate such an opinion in his late works, ‘Para-
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sites, &e.,” London, 1879. Thudichum * found triching in the ph:;um],
peritoneal, and pericardial cavities on the seventeenth day after in fec-
tion, and concluded that they reached their destination through the lym-
phatics and blood-vessels. Zenker found only one embryo in the blood.
Tiedler, after a long search, found them only in the coagula of the right
heart in three cases, in two of which he found one and in the other only
two embryos. Colberg found them within the large muscle capillaries ;
also Kuhn found them in the veins of the mesentery, in the heart and
liver, but only sparsely and after a long search” (T.enckart, Untersuch.,
p. 48). If these observations are correct—remembering how Virchow
acconnted for the appearance of triching in preparations of the heart
muscle (see Delpech, op. ¢it., pp. 13, 14)—the question might be asked
whether isolated trichina found in the blood or blood-vessels in a half a
dozen cases is sufficient ground to warrant the assertion or even opinion
that they reach their destination through the vascular system. Evi-
dence is lacking to prove that they often, if ever, bore through the walls
of the blood-vessels, while they are always found, in the earlier periods,
in the connective tissue, as is shown by Leuckart. Krimer (L. ¢.) says
*the trichinae lay more between than within the fascieuli on the forty-
fifth day,” and, further, * they often do not penetrate the fasciculi until
their further progress in the intermuscular tissues is arrested by the in-
sertion of the muscle into a bone or tendon.” On the ground that the
blood current passes directly to the feetus during gestation, their ab-
sence in stillbirths eaused by trichinosis has been brought forward to
prove their absence from the blood. One case in Plauen in 1362 and
one in 1863, have been reported, in which none were found in the fetus
(Virchow). This observation had been made before by Professor Arons-
sohn (Thése de Strasbourg, No. 708, 1863, p. 11). See also P. Dengler,
hist. nat. and med. de la trichine; Davaine, op. cit., p. 746 Renz, 1. c.,
30-31; Pagenstecher, p. 91.

“That the progress of the embryo is very rapid ecannot be doubted.
Not mer!:l:; that myself and other observers have always found them
preseut in the pleural cavity and the neighboring muscles when they
were pr@ent in the abdominal cavity, but they possess the same rela-
tive size in the former as the few trichinz in the latter cavity. This is
taken by I ierllﬁr as an inclimmiﬂnl that they pass through the blood-ves-
aels_. I believe that the migration of the trichin from the abdominal
cavity to the remotest part of the body takes no more than twenty-four
!10111'3- ! Once tlu‘i}ugh t‘hu intestinal wall the young animal has m;thiug
n particular to hinder its progress. Its length, as also its diameter, is
:&;’;‘El" ;‘:?&i‘:gt{ Il‘_'r:"‘;‘;?‘;“‘?ilb‘lli :}ﬂa Wi tllm‘f }t, disturbing the connective

“I have in many ﬂ.!lill]'li ;1-,11: LTII}]L dl_i}' _O“ Ry fw h?' g
embryos in the coune -til' :J’t'f]f m,d mmjt SeEeRED SIAGIODLIOULL), fiee
R L 1“: lhhzili, :11111 Fl_' trstenberg (Wochenblatt, ete.,

o1, F‘EHHH: Staaten, 1865, No, 21) has lately, throngh numerous
and conseientious Investigations, come

to the same conclusions. TI
: ; : ] i = L LN .IL‘I
embryo, first of all, in his course to the musele must pass through the
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intestinal wall; though not all will pass through all the layers; a part
passing through the mucous membrane and muscular layer reaches the
connective tissue of the mesentery, between the two layers of which
they continue their way to the vertebral column, and thence to the mus-
cles, Ihave (independent of Fiirstenberg) observed free embryos among
the vertebra as a rule in young animals experimented. The remaining
trichine take their way direct to the abdominal eavity, causing an in-
flammation of the visceral and parietal layers of the peritonenm, which,
as the inflammation of the mucous membrane, never fails if the number
of trichin is sufficiently large. There is usunally in the peritoneal cav-
ity a small amount of dirty exudation, in which are suspended numerous
epithelial and fat globules.” * These obversations not only confirm my
assertions in regard to the migration of trichinge, but still more they
prove that their transit causes a peritoneal irritation. What is not re-
ceived from the zoologist must be accepted on the authority of the physi-
cian, and I consider it settled that the intestinal trichine not only deposit
their young in the alimentary canal, and that the latter spread thence through
the body, but also that the progress of the embryos is active, and takes place
through the connective tissue, although it may happen that single embryos
will pass by means of the blood current into the muscles” (Leuckart).

The most difficult point in the acceptation of Leuckart’s theory by
Thudichum and others seems to be the rapidity with which the embryos
reach the remotest portions of the body. DBut when the minuteness of
the worm is considered—its head is less than one-half the size of a red-
blood corpuscle, viz, 3p (Davaine [. ¢.)—especially as there must be
some elongation and consequently diminution of the diameter of the
body (which, according to Pagenstecher, is 5 to Sp, and Leuckart 5.6
to Gg in diameter, while a blood corpuscle is about 7z in diameter)—in
progression there cannot be much resistance to his progress in the cel-
Iular tissue. I have found by experiment that the common earth-worm
placed on moderately compact sandy soil will disappear at the rate of
one to five and a half centimeters in a minute. In several of the first
experiments with about a dozen worms I obtained no results after a
careful trial; but during the first week in June, 1850, I succeeded in
making the following observations with two worms respectively 7 (No.
1) and 5.5 (No. 2) long:

Exp. L—No. ldisappearedin? minutes. | Exp. IL.—No. 2disappearedin? minutes,

III.—No. 1 A 4 1 1V.—No. 2 no result—worm seems 10
Y.—No. 1 £ 3 = have been injured.
VI.—No. 1 b 2 L VII.—No. 2 disappearedin2 minutes,
VIIL—No. 1 i 23 ke IX.—No, 2 e 2 s
X.—No. 1 o 23 i XIL.—No. 2 3 1% et
XV.—No. 1 - 2 i X1l.—No. 2 i 1 i
XVIIL.—No. 1 L 14 LI, XII.—No, 2 " T
XIV.—No. 2 4 2 4
XVI.—No. 2 A 1% o
XVIIL.—No. 2 & 24 3
XIX.—No. 2 L 2 H
XX.—No. 2 " g
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. The last three experiments, X VIII, XIX, and XX, were maile under &

glass cover, so that the motions of the body could be observed. In all
cases the head of the worm would be projected nearly twice the length
of the body before the posterior extremity would disappear, which would
give the actual rapidity about twice as great as that stated above, and
when the body was little less than half exposed, titillation of the ex-
posed extremity would cause a sudden disappearance of the worm. The
anterior extremity did not always take a direct ¢ourse, but the head
would often be extended and would explore in several directions before
the contiguous parts of the worm would be projected forwards. While
in motion under the glass the diameter of the worm did not seem more
than ome-half’ as great as when lying free on the surface, and when
at rest under the glass, it was longer and more slender than usual. The
- head was projected about one-third to one millimeter at each forward
movement, of which from 20 to 30 were made in a minute. If a com-
parison may be drawn between the motions of the trichina and the
earth-worm (and no doubt under normal conditions the motion of the
latter is much more rapid than the above flgures show, for a worm of
two or three times their length will often disappear in an instant when
exposed in his natural home), as the annulated structure of the trichina
would tempt us to do, then the latter, whose motions, though less ex-
tended, must be as infinitively more rapid, with a diameter a little over
one-half that of a red-blood corpuscle, with just enough lateral press-
ure from the surrounding tissues to assist his progress, has only to pass
through the space of little more than two-thirds of a millimeter in a
minute (0.7%4) to reach the remotest part of the body in 24 hours, and
it does not seem to be necessary to remark that when the presence of
the larvie in the museles is noted by millions, their track through the
blood-vessels should be marked by the presence of a considerable num-
ber in the blood, and in some stage of progress through the walls of the
arteries, if that were their natural course,

“ 'Z_Ehu embryos in the developed condition before birth, measure about
.;l{lp in length, and from 5.6x to 64 in diameter. As long as the embryo
is mt_hiu .the body of the mother it will be difficult to understand its
orgamzations completely. It appears as a delicate thread of a tolerably
;mllfurmly granular appearance, which later gives place to one more trans-
11'[:?:1!;::1..]1 1IJII t!le .ﬂlﬂe?t embryos a dulmate‘ c_utieul;t and an axial headed

_ o ﬂ_iatmgmshed, but the extremities are rounded and so nearly
EI;.] ike that it is difficult to determine whieh is the anterior. In the intes-
tine they measure about 0.1mm jip length, oceasionally 0.07"m, with a di-
au.;-etur uf G (0,08mm to (),12mm jp length. Pagenstecher.) ’
reaches 8y, L;S{:ﬂ-rce]j ;2: ITRSG t}E LR G E¥y ehile “u? diameter
cles, 01; closer examination in:?'tlfin e g '{1.1'_??"'" e
T e e Will be seen that the th:l,.un:-.tt-.ria not uni-

gy, with the full grown trichina the more
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slender extremity should be called (and is according to Pagenstecher)
the anterior. But it will be seen that the thicker end shows the explor-
ing motion, and is projected in locomotion. It is more rigid than the
thinner end, and when encountering other bodies becomes pointed, as if
to penetrate them.

“The rigid condition of this extremity also accords with the position
of the granular axial line which we look upon as the primitive trace of
the alimentary canal. The anterior extremity has a
uniform clear appearance, only modified by a fine thread
of chitin which is ¢continuous with the cuticula, and forms
the first appearance of the chitinous lining of the oval
eavity (Mundrohr). In the posterior extremity it is be-
lieved that a similar but shorter and more delicate thread
may be observed (Fig. 47, Leuckart, Untersuchungen,
&e., pp. 29-52, Mensch. Par. ii, 3, pp. 55656-563). Later,
the granular axial line shows a division into two parts
by histological changes in the elements. The anterior
portion represents the future cell body, and the posterior
the stomach, &e. The sexual organs cannof as yet be dis-
tingnished. These embryos are found not only in the

Y abdominal eavity, but also in the pleural eavity and peri-
Fis. 47.—Develop- ¢ardinm, and their oceurrence is so constant and in sueh
ment of muacle tri- : e . !
chinz: a, embryo NmMbers that these cavities may be considered as their
from the abdominal : E
eavity of a rabbit; normal stations. As a rule they are found most plenti-
Purthernoreasedin ful in the abdominal cavity, and this is in complete ac-
o cordance with what might be supposed, for thelittle worms
first pass from the intestines to the surrounding space, and subsequently
migrate to the adjoining cavities. The manner in which this occurs is
indicated by the anatomiecal structure of the diaphragm. It is through
the openings which serve for the passage of the esophagus and the
large blood-vessels, and which are loosely closed by the surrounding
connective tissue. As the embryos leave this conneetive tissue, sooner
or later will they be found in the pleural cavity or pericardium, or, fol-
lowing the @sophagus, pass through the thoracic cavity into the cervi-
cal region, where I have often found them free in the loose connective
tissue under the vertebral column and other places, as in the abdominal
cavity. It is very probable that they follow the loose connective fissue
which, in the muscular system, accompanies the vessels and nerves.
The duration of the migratory period is difficult to determine, but it is
evident that the progress is relatively very rapid, as embryos are found
in the pericardium and pleural cavity, and neighboring museles, as soon
as in the abdominal cavity (see also Gerlach, Die Trichinen, p. 18). It
terminates, aceording to the almost nnanimous opinion of experimenters,
on the 9th or 10th day (Leuckart, Mensch. Par. ii, 3, p. 565).

“The size and appearance of the embryos remain unchanged during

migration. The first changes are observed after the worms have reached
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the fascienli and take on a condition of rest. That it is the fasciculus
which is occupied by the parasite cannot be doubted because the em-
bryos are occasionally seen in fibers, otherwise completely intact (Fig.
48), and we are enabled to follow step by
step the changes which they, with their oc-
cupants, undergo, until the latter reach their
full development as musele trichinz.

“The trichina thus inclosed in the sar- F‘&,ﬂn—ﬁ‘;"iﬁ“ﬂ,ﬂ T:};‘Tﬂ:f‘;’ﬁ.f;},“ﬂ
colemma destroys the inner parts of the fas. (Lenekar |
ciculus, not only in its immediate vicinity but also as far as the single
fiber can be traced, sometimes over 5™ or 6*®, This destruction con-
sisis in aworphological metamor-
phosis (similar to that found in
theso-called parenchymatous my-
4 ositis) ; the fibrillar substance de-
i generates to a fine granular detri-

2l tus, and all that ean then be

Fio. 40 —Changed fasciculus showing granuies, nu- distinguished is the nnclei (Figs.
elel, and young trichinmg (Lenckart). 49 50}’ Shich appearas s
bladder-like bodies 10to 16 long and 4x1in ﬂimn eter, with asharply defined
wall and with a sometimes single and sometimes double solid nucleolus.
‘When two nucleoli are pres-
ent they are generally found & e
at the extremities of the nu. Easzos
cleus, and the wall will be
more or less contracted in
the middle; there ean be

no doubt that this is the )
G. 50.—Normal faacicnlns with chanzed fascicnli, containing

hﬂgmnmg of a division into “i?am; in different degrees of development, on either side
L3 - m
two mew nuclei. This ac- ' ;

counts for the fact that the nuclei are always more abundant in the de-
generated fasciculi than in the normal. As the transparency of the
fasciculus is interfered with by this change in its substanece, it ap-
pears as a dark thread-like stripe. The changed fasciculus loses its

i |TI'[I'|':|r

\ mu.

,ﬁl ltlﬂiﬁifii.mfﬂ"(s(

e

«w ' ;i.
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F16. 51.—Changed and normal fasclenli. The normal
RGGoTRb OF tHEle Luck ul‘uI:;Ei :ﬁ;:;t}"ﬂmlk:r&ilu the altered ones project on

contractility, as is shown when the bundle is divided; the granular
substance then projects sometimes to the extent of a lmllmmLu (Fig.
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51), while the muscle substance is contracted nearly with the sarco-
lemma, and it is with this projection (Leuckart says later that the
projection is caunsed by pressure) that muscle trichin® are sometimes
carried beyond the limits of the sheath and are then said to be free
(Iig. 52). I have found free trichin® often, but they were not developed
beyond their embryonal state, and they are not found as often as those
freed by chance or by the dissecting needle. When it is seen that the
fascienlus is changed, not only in the immediate neighborhood of the
worm, but for a considerable distance beyond, it might easily be con-
cluded that the change has been produced by the progress of the worm
through it, and this is the opinion of many observers. Zenker (Archiv,
fiir Patholog. Anat. Bud., 18, p. 566) says that it consumes the contractile
substance of the fasciculus (also Ger-
lach, “Die Trichinen,” p. 18); but the
, contents of the alimentary canal are
il fluid and probably are the result of en-
dosmosis and are not swallowed, for I
believe that the embryo after reaching
Fio. 52, Unchanged musele fasciculns wien t1e uscle falls into a condition of rest
?ﬂaﬁ?;f’ﬂ. escaping from the sarcolemma gimpijlar to that of a chrysalis, and that
in spite of his motionless condition the
whole contents of the fasciculus degenerates, partly through the con-
tinuity of the contractile substance and partly through the continuation
of the irritation. When the infection is of a high grade, not seldom two
or even three trichin® are found in the same fasciculus; sometimes the
degree of development is so unequal that the younger must have found
his home in an already degenerated bundle (Fig. 49). The occurrence
of degeneration is in no way a hindrance to a new migration.
“ Simultaneously with the degeneration of the fascieulus there com-
mences a proliferation of small cells in the surrounding connective tissue,

which extends over the whole length of the sheath, and in some casesto

the neighboring fasciculi. According to Colberg the nuelei of the eapil-
lary vessels also partake of this change to such an extent that the dis-
tribution of the inflammatory produets (as also of the blood) is interfered
with. The blood-vessels themselves are enlarged ang elongated, often
taking a *¢ cirsoid ” appearance. By many these changes, at least as far

as the contents of the fasciculus are concerned, are supposed to beara

direct relation to the activity of the worm. Zenker, as stated above,

thinks that the embryo eats its way through the fasciculus, and that it

is possible that the oval corpuseles (muscle nnelei) may be masses of ex-

erement (Kothballen). This is on the supposition that they retain their

previous activity, But the same thing occurs here as with the cestoides
and other helminths; after reaching their future resting place they fall
into a condition of repose necessary for the growth of the body and fur-
ther differentiation of the organs. The only motion observable after
entrance into the musele bundle is an exploratory vibration of the ante-

|
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rior extremity; but this is soon lost, perhaps before the above changes are
completed. Then begins, with the entrance of complete rest, snch a rapid
growth that the worm in the course of 12-14 days—about three weeksafter
infection—becomes a fully formed and matured musele trichina. The
body changes its form. While the embryo prior to migration showed a
somewhat slender form (1.20), it now takes onr a more plump appearance
(Fig. 53). In trichin@ measuring 0.4™™ in length (Fig. 54), such as are
usually met in fourteen to sixteen days after infection, the
relative thickness is nearly dounble (1.11), in the largest
part of the body. The anterior third, however, is more
slender in proportion to its former state, and diminishes
in size to its extremity similar to the fully developed worm.
The posterior end also begins to show the abrupt rounding
of its future form. Similar changes also oceur in the in-
ternal organs, which now not only become more distinet
than before, but separate into oval tube (Munddarm), cell,
body, and stomach (Chylusmagen), and have a more or
less complete distinction in histological character. Espe-
cially is this the case with the cell body whose large cells
have a disk shape, 19z in breadth and 1.54

in thickness), and are ranged one above the
other in a tolerably regular column. The
thin chitin tube of the anterior extremity,
extending through the cell body to the stom-
ach, also may be seen, even in worms meas-
uring 0.3"™, The primitive sexual gland is
seen in the form of an elongated sac, whose
pointed anterior extremity either extends
beyond the stomach, as in females, or in the
male bends abruptly bhckwards. The open-
ing into the rectum is first seen in worms of
about 0.53m™,  The oval tube has a propor-
tionate length, and near its middle shows
distinetly the first trace of the nervous 8ys-
tem, which in the form of an oval enlarge-

) ment is distinguished from the ¢ylindrical

Fic. 654. —Musclg 1NA8S, Fi1a. 63, —Muscle
trichina 4== in trichina having

length (Louok With the more complete differentiation Ffiuecilength
: of the internal organs is connected an in. art. U
crease in the size of the whole body. The young worm increases more
in length than in breadth, and its previous plump form gives place to
@ more slender appearance; at the same time the body becomes bent
and curved 'until, after A more considerable increase in size, it ;Inmh'
:E:ﬂ;:zﬁ? an irregular spiral position. In the larger sarcolemma sllea.thts
g commences soonest, when the worm is scarcely 40. in length,

but is more or less retarded when they are narrower, but it oceurs in
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the narrowest sheaths, even in those whose lumen searcely exceeds the
diameter of the worm. The sheath enlarges around the trichina, and
this oceurs in the largest sheaths as well as in the narrow ones. It is
apparently due to the outward pressure caused by the worm. The
spindle shape of the tube is explained by the elasticity of the sarco-
lemma, which has now lost its former delicate appearance. This increase
in size stops when the worm comes to maturity, i. e., two, to two and one-
half weeks after the worm has reached the muscular tissue. The bright
halo surrounding the worm, and which is now sharply limited by the
inclosing musele, is the optical expression of the enlargement. The con-
tents consist, besides the worm, of the above-described granular ma-
terial, which even at this period contains numerous musecle nuclei which
are paler and more transparent than at first.

# The enlargements of the sarcolemma show many differences in form
and size, sometimes slender and
extended, sometimes short and
bulging; in one the end abruptly
truncated, in others gradually
passing into the normal size of
the fasciculus. As a rule, the di-
ameter of the sheath is scarcely
more than a fourth or a fifth of
the length, while the remains of
the fasciculus appears as an ap-
pendage four timesitslength (Fig.
55). 1 have distinguished sex-
ual differences in worms measur-
ing 0.41™ by the form of the
genital sac.

“The migration of the trichina
during this time has not for one
moment ceased, and they may be
seen in all stages from those just
FiG. i5.—After o mrmtinn from a human body dying arrived in the tissues to those

during the Hederaleben epidemic. Trichinm proba- 21111 _"Illm in 1 n h a“d
bly about seven weeks old, complotely developed, measuring 0.7 e gt
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largements of sarcolemma were present (Lenckart). :
the slender end is more closely

coiled than the posterior, which lies in the periphery of the coil.

“In the rabbit, after the sixth week, I have found no living trichin®
in the intestine, and only a few in the fourth and fifth. Fiedler gives
34 days and Pagenstecher 56 days as the last appearance of trichine in
the intestine. I have found them in the hog in the twelfth week. In

the Hedersleben epidemic intestinal trichine were found in the seven-
teenth week.” i

Referring to this epidemie, Cohnheim (Vireh. Arch. xxvi, 1866, p. 161)
says: “The later-found trichinge showed no essential difference from
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those found earlier, but those found still later, besides the coiled or en-
capsulated musele trichinme, no free ones,or only those very much disin-
tegrated, could be found,” and thus concludes that there is a periodicity
in their birth and distribution. Wagner (Arch. der Heilkunde II, 1864)
found no intestinal trichinm in two cases, one of which died on the
twenty-third, the other on the twenty-sixth,day after infection. Dr.
Bergen (1. ¢.) found encysted and free trichinge about the fourth week.
Vogel believes that the trichine die after exhausting their stock of
eges, and also seems to think that they belﬁong to the elass of animals
that lay their eggs but once. But this is easily disproved by finding old
worms with eggs and somewhat shrunken ovaries. Kriimer (Deutsche
Klinik 30, 31, 1872) found trichinm free after the seventh week after in-
fection ; they lay more between than within the faseiculi, with here and
there a trace of a capsule—and part of them were not mature—presuma-
bly of a later infection.

“Tn the fifth week, or as late as the sixth, after infeetion the trichina
lies in the above-mentioned tubular sheath, which, on account of the
presence of the parasite, has become spindle-shaped, and has a doubie
contour. Besides the parasite, the contents consist of a granular mass,

with the oval muscle nuclei. Sometimes the enlargement is long and
slender, gradu-

ally lessening to
the original size
of the faseiedli, or i
1t may be short
and thick. The '

granu lar sub- Fi5. 56.—Spindle-shaped tube before encapsulation commences (Lenckart).

stance may fill the whole space (Fig. 56), or in other cases the enlarge-
ment, with a well-defined constriction near either end, has only scat-
tered masses thronghout the tube. I believe this constriction to be the
first trace of the capsule, and that it consists of a deposit of a clear sub-

F1a. 57. ~First trace of capsule.

Bta.-nua in the inside of the sheath in the form of a ring at the capsule
(Fig. 57), and the later capsule of the muscle trichina is produced by
a peripheral consolidation of the contents of the changed sarcolemma
sheath, This opinion is further strengthened? (see description of ma-
tured capsule in the first part of this section) by isolation and treat-
ment of older cysts with caustic potash, when a line of the same sub-
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stance (chitin?) can be traced from one pole, around the periphery of the
sheath, to the other. '

“After seventeen weeks the trichin® lie in a clear space, 0.4 to 0.5mm
long, inclosed af the extremities and having a clearly defined outline,
The tubular portion of the sheath disappears, and in its place is seen
only a line of connective tissue, rich in granules, abutting against the
end of the connective tissue inclosure. DBut without a knowledge of the
previous condition nothing abnormal would be suspected. The capsule,
by proper and careful treatment with alkalies or acetic acid could be
turned out of its sheath. These capsules are still thin, and sometimes
of so little firmness that they may be bursted with slight pressure.
Their walls consist of a clear, structureless, stratified membrane, with
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Fig. 58.—Capsule formation showing lamination at extremities (Lenckart).

numerous molecular granules similar to, but in less number than, those
found among the nuclei in the contained space. The proportion of the
length to the thickness is, as a rule, 4: 3, although there are shorter cap-
sules of a more bulging form, and they may even be spherical (Figs.
9-11). Their length is about 0.4mm.” (Davaine (op cit., p. 735), quoting
Bristowe and Rainey, says that the eyst is simple and the product of
secretion of the worm. The walls
are distinctly laminated, but the

lamination is not sufficiently uni-

there are two walls. Generally
the layers are partly separated,
and the &paces are filled with
R oo pheenion TEnEuay s EEADUIAR YABELSE) .

' The lamination is more distinet
at the extremities, where the wall is thickest and more condensed, espe-
cially in the citron-shaped eysts, whose tap-like, projecting ends are
completely solidified, so that the contained space has a simple oval form
(Fig. 58). The contained worm (three months after infection) is com-
pletely grown, but the granular body of Farre cannot as yet be seen.
(See, also, Fig. G3.)

“The surrounding sarcolemma still retains its former appearance, and
is about 1 thick over the lateral walls of the ::'syst, but projects beyond
the ends, sometimes in a lengthened tip (Fig. 59), or may be more open,
and shorter, as in Fig. 58, The latter is the most usual form. The
ends appear as if cut off, but in many cases they can be traced for some
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distance as delicate, pale tubes, apparently the remains of the c{riginnl
appendages. As a rule, these can be followed only a,_shnrt distance
from the capsule (Fig. 58). Sometimes they are very irregularly ser-
pentine or coiled. :

« After fifteen weeks the side walls of the capsule have a thickness
of about 26.. The inner sur-
face of the capsule presents,
in many ecases, the appear-
ance as if lined with pave-
ment epithelinm, occasioned
by the presence of numer- —;FM
ous muscle nuelei which are A =
losely pressed against the mo. eo—Network of epiluy ol fosme semmemniion
wall, someof which also seem
to be inclosed in its substance. After injection, the connective tissue
envelope shows a rich network of eapillary blood-vessels (Fig. 60) de.
seribed by Luschka, and which, according to Colberg’s investigation,
proceeds from the small proliferative cell seen in the commencement of
the new formative connective tissue, &e. Each pole has an independent
vasenlar system with afferent and efferent vessels, which connect with

the muscle capillaries” (Leuckart, Untersuchungen, &e., and Menschl
Parasiten, ii, 3). -

CALCIFICATION OF THE CAPSULE.

Fiirstenberg saw the beginning of caleification in a rabbit eighteen
months after feeding. Pagenstecher (op. cit., p. 96) gives eighty days
for the first appearance of calcareous concretions in the rabbit, and al-
thoughithasbeendenied by Haubner thatealeification occurred in the hog
(see Pagenstecher, op. cit., p. 9,) he saw traces after one hundred days.
[The first case in which trichinm were observed in the hog (Prof. Leidy, I.
¢.) contained calcified capsules. Dr, Miiller (Virch. Arch., 1866, p. 253)
found degenerated capsules in the hog. Delpech (op. cit., p. 72) reports,
on the authority of Dr. P. Niemeyer, the occurrence of ealeified trichinm
capsules in the museles of a hog confiscated in Neustadt in Magdeburg,
Leuckart saw (Untersuchungen, &e.,p. 67) traces of calcification in a hog
fivemonths after infection. See, also, reference from Nathusins Ann. d.
Landwirthschaft in den kinigl. preuss. Staaten, 1865, Jahrgang, 23, p.

- 80.] Fiedler saw punctiform ealcareons deposits in 17-18 months. Vo-

gel found coneretions in a dog after five months. Friedrieh (Dentsche
Arcl}. fiir klin. Med., Bd. ix, p. 454) saw capsules with commencing calei-
fications on the one hundred and first day. Warfwinge (Svenska Liikare

| Siillsk. Firf,, p. 182) saw signs of ecalcifications after six weeks, and B,

Wagner (Arch. des Heilkunde ii, 1864,) in two cases, after twenty-three

- and twenty-six days, respectively, claims to have seen trichinge encapsu-
Hl lated and partly caleified. Gerlach (Die Trichinen, Hanover, 1873, p. 4)
B saw trichina® capsules thirteen and a half years old in different degrees

B pe—d
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of calcification; some were completely opaque, some partly transparent,
and others having the deposit only at the poles, and says that it is an
error to pretend that calcification occurs before the eighteenth month.
Damman (Deutsch. Zeitschrift, Bd. 3, 1376, p. 92) found capsules uneal-
cified eleven and one-fourth years after feeding.

The process of calcification, according to Leuckart (L. ¢.), is as follows:

FiG. 62,

F16. 61.—Commencing calcification, deposit seen only at one extremity of the capsule (Leuckart).
Fig. 62.— Progresaing deposit of caleareons granules now forming a watchglas disk (Lenckart).

“There i1s seen beginning at either pole of the capsule a more or less
flask-shaped or spread out aceumulation of minute calcareous granules,
which may remain isolated for some time or soon become a homoge-
neous mass, having the form of a disk and lying between the layers of
the capsular wall. Sometimes, as in Fig. 61, this process takes place
at one pole only. In all eases its margin is well developed, and from its
different refracting power is readily distinguished from the surrounding
mass. In a hog killed six and a half months after feeding [with trichi-
nosed meat], I saw eapsules in which there was not a trace of calcifica-
tion; others were found as above, but in the greater number there was
an irregular concretion which sometimes, with the adjoining unealcified
layer of the capsule wall, projected like a hump (buckelformig) into the
cavity., These oceurred mostly in the citron-shaped capsules, but in
those more nearly globular the disks were more the shape of a watch
glass (Fig. 62). 1 found the first trace of fat globules in this case. I
cannot tell when the process is completed, but probably after fifteen or
sixteen months more. In hogs this process commences after six months
in most cases. Fiedler says the seventh and eighth, and Pagenstecher
the eighteenth, month. Nevertheless, there is great variety and irreg-

ularity, perhaps due to idiosyncrasies, Sometimes capsules will be

found without a trace of calcification in bodies, when the rest are com-

pletely ealeified. The process does not stop with the caleification of the

original capsule; the latter becomes thicker at the expense of its con-

tents, and after a long time the worm itse]f may be changed (Leuckart, |

Untersuch., &e.),
Gerlach (Die Trichinen, Hanover, 1873, p. 22,) says:

“The stage of capsule formation begins in the third and ends in the

eighteenth month after feeding with trichinosed meat. At first, after the
capsule is completed, there oceurs a shrinking which lasts two months,
the eapsule l}cbmning somewhat thicker and rounder, after which it re-
mains unchanged for four or five months, In about six months, some-

e e
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times sooner, groups of fat globules are seen in the vicinity of the poles;
after twelve to fifteen months the fat globules appear in the capsular
walls, * * * The stage of caleification, beginning in the eighteenth
month, in some capsules appears quite distinet in the second year. In
the early months of the third year a few capsules are nearly opaque,
and can be seen by the naked eye as small bright points about the size
of a pin’s head in the surrounding muscle.”

RECAPITULATION OF PROGRESS AND DEVELOPMENT OF TRICHIN.JE.—
GERLACH.

“Tenth day.—Completely developed intestinal trichine and a few
embryos migrating towards the muscles.

“Twentieth day.—Muscle trichine about one-half their usual size ;
some embryos, none capable of development to
musele trichinge, :

“ Fourth week.—Oldest and most of the tri-
china fully developed ; traces of capsules; high
grade of myositis. :

* Sixth week.—Sheaths begin to close up by
condensation of nuclei against the wall, and from
thence they project towards the middle forming
an arch at the end (Fig. 63 a a); some trichine
in open sheaths as in fourth week, .

* Second month.—Capsules fully formed ; some [
as in sixth week.

“Third month.—All the capsules are fully PRt
formed ; inflammatory, process is ended; sur- [\
rounding muscle regains its normal appearance ;
finely granular substance at the poles.

“ Ninth month.—The capsules become shorter
and more round; greater or less number of fat
globules are found particularly at the ends of the
capsules, but they are absent in some cases,

*One to one and a half years—TFat globules
in the capsules and outside, especially at the Fc:63.—Preparation from mus-

: ; cle of rabbit thirty-two days
poles; traces of calcification, after foeding. The spindle-

; form colls (B} condens T
[ Aﬂer one aud ﬂuﬂ--hﬂ-li Fﬂars cﬂmnle:ﬂﬂiﬂg, the inside of the H‘ll'ﬂl.lllllzltﬁ:lmn

- r T Fi shent |IIl il formin arcl
and after two years distinct, calcification, but not ~ autthe extremities (Gerlach).

in all capsules.”

According to Bristowe and Rainey, quoted by Dav
t!m collections of fat are composed of vesicles similar to normal adipose
tissue. The vesicles are polyhedrie from compression and contain a
transparent liquid, soluble in ether, which runs in oily globules when
the vesicle is broken. This fat is distinguished from that of normal
parts, in that it contains fine acicular crystals in the center of the vesicles,

:I"Dhﬂblj' consisting of stearin, and also that some of the vesicles show
8igns of vacuolation and division,

aine (op. cit., p. 739),
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“Sometimes (Leuckart, Menschl. Par. ii, 3, p. 575) the connective tissne
surrounding the eyst gradually becomes developed to considerable ex-
tent—so that it may be truly said that the trichina has a connective
tissue covering—which often inereases to such a degree that the capsule
may appear as large as a millimeter in diameter, and may be seen with
the naked eye. In these cases I have found the contained worm dead,
and no doubt this bears a casual relation to the unusual connect-
ive tissue development, and the latter may thus be considered a path-
ological process. It is probable that these changes—the greater number
at least—are the consequence of an unusual severity of the myositis due
to individual peculiarities. It generally occurs early in the disease, and
then the cysts proper fail to appear or are only incompletely developed.

=l e gl Instead of the cyst the fibrous sheath
incloses only a clear space with a more
or less defined outline containing the
usual granular substance and the dead
worm (Fig. 64). In recent ecases the
worm distinetly shows the form and
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Fia. 4. Fic. 65,

Fia. 64.— Pathologically changed trichinm capsules with thickened connective iissue envelope and
fland worms (Lonckart).

Fri. 05 —LEnpeapsulated calearcons concretions, the remains of dead trichinm (Leunckart).

characteristics of the musele trichinme, only that the body is more or
less shrunken and assumes either wholly or partially.a homogeneous,
glittering appearance; they are apparently undergoing a fatty meta-
morphosis, which appears later, as does also a deposit of lime salts.
The body becomes hard, friable, and shattered, and breaks under th
olass cover and even by the musenlar pressure, so that the growin
connective tissue capsule is intimately mixed with it. Capsules are als
gometimes found which, instead of a worm, contain only irregul
generally angular, ealeareous concretions (Fig. 65). These concretion
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are probably the remains of cysts, as open spaces and even distinet tri-
chine may be seen in them. This ealeareous deposit dees not occur
exclusively in the degenerated capsules, as it may occasionally be seen
in normal cysts after ten years, but only after the cyst itself is com-
pletely caleified. In snch cases the worm retains its characteristic form,
although here it occasionally happens that instead of the worm there
may be seen a number of sharp-cornered fragments, or one or several
amorphous concretions of different sizes (Figs. 66, 67, 68, 69). Some-
times even empty eysts may be found in which the dead worm, instead
of becoming calecified, has been absorbed. This last cirecumstance shows
the possibility that the trichin® may oceasionally be absorbed during
the excessive development of connective tissue, which opinion is sup-
ported by the result of the examination of a rabbit sent to me.” (L.
Menschl. Par. ii, 3; p. 578.)

4 R Fl NG00 sy
Frs. 66, Fia. 08, Fia. 6.
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i, 67.—(Bristoswe and Rainey) only the angular fragments of the worm are seen (Lenckart)
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Fro, (0. —{Bristows and Rainey) the «
globmles Davaine), ;

'yat has almost completely disappenred under the mass of fat

The mu-ﬂf_inn as to the acid of the calcareous salts deposited is thus
treated by Davaine (op. eit., p. 737, Note (3). k

“According to Kiichenmeister the granules are composed of caleie
arbonate and an organie substance, Chlorhydric acid {1i-;-:n11-c~: lifw.
H:dlt- and renders the presence of the um*huxm.luh apparent hx‘- Illw i:‘l'(ﬂtl—.
tion of bubbles of gas. The effervescence observed by I{illlul:un:.nui:-;t:m-
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does not ¢come from the granules contained in the walls but from the
caleie carbonate, which is sometimes found free in the eavity of the
eyst, for M. DBristowe says positively that the earthy granules of the
walls are dissolved without effervescence; at least, they resist the
action of acetic acid. However, the absence of effervescence and the
preservation of the form of the body observed are not at all absolute
characteristics of the non-existence of ealeic carbonate. 1 have shown,
in my Recherches sur la génération des huitres (1852), that the calcie
carbonate in a minute quantity cannot produce an effervescence by the
action of an acid; the carbonic acid gas is dissolved in the surronnding
liquid as soon as it becomes free. In this case, while an insoluble
organic substance preserves the form of the body under observation, it
might be thought that this lime salt did not oceur; but the presence
of a carbonate may be recognized by treating with concentrated aeid
after the substance has been thoroughly dried, or, better still, by treat-
ing in water previously saturated with earbonic acid gas.”

Leuckart says that there is a development of gas on the addition of
an acid. (Mensehl. Parasiten, ii, 3, p. 536.) Gerlach (Die Trichinen, p.
20) says: “1 have never seen air-bubbles appear on treating the gran-
ules with chlorhydrie acid under the microscope. They therefore cau-
not be formed from the carbonate, but more probably consist of the
phosphate.” Pagenstecher (op. cit., p. 96) says: * The nature of this
substance was clear from the production of gas bubbles on fhe addi-
tion of acids.” Scoutetten (op. cit.,, p. 31) says: “The material which
forms these deposits is soluble in chlorhydrie acid with the evolution
of gas.”

SecrioN C.—ORIGIN AND DISTRIBUTION.

In general, the question of the origin of trichinwm is perhaps of more
importance in a scientific than in a medical or commercial point of view,
although it is in relation to the latter that I have attempted to obtain
information.

Several theories have been advanced on this subject: first, in regard
to the original ““hosts” or bearers; second, in regard to the country from
which they originally spread; and, third, the means of distribution.
The vegetable (Delpech, op. eit., p. 47) as well as the animal kingdom
has been searched for a clue to the first question. Sechacht observed
what he thought were trichin in the capsules found on the radicels of
the sugar beet, but Virchow (Virch. Arch., Bd. 31, p. 350) has demon-
strated that they are not triching. This has been confirmed by Kiiln,
and also later by Stein, who “las so exactly studied the animals found
on the beet that all thonght of any relation whatever must be aban-
doned. However, the beets diseased by becoming the home of the
worm are often the eause of epidemics in cattle fed on them.” (Steno-
uraphischer Bericht d. Verh. ii. d. Trichinenfrage, &e., Berlin, 1866.)
See, also, Virchow (Lehre von den Trichinen, &c., p. 7.)
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It is now generally admitted that the muscle trichina is found only
in the musecles of the warm-blooded animals, and is mostly limited to
the carnivora.

Their occurrence or propagation in the cold-blooded vertebrates is
denied by Cobbold (Remarks on Dr. Elendenen’s paper on “Trichine in
Fish,” London Lancet, November 16, 1878; see Cobbold, L ¢.). Colin
(Compt. Rend., 1xvi, 1867, p. 31) infected animals with the dejections of
fish and reptiles to which he had previously fed trichinous meat, and
which eould not themselves be infected. Goujon (Journ. de Panat. et de
la phys., ete., 1867, No. 5, p. 529) gives an account of the trichinization
of a salamander—whose body was maintained at a temperature of 300 (. —
which Leuckart (Menschl. Parasit., IT, 3, p. 513,) says, “this animal prob-
ably contained a trichosomum, which is very similar to the trichina.
Meissner says (Sch. Jbr., 138, p. 110), “intestinal trichin® do not develop
in cold-blooded animals.” The oceurrence of trichin in fowls is also de-
nied by Lenckart (L e. and Untersnch.,p. 74). Dr. Bryant (Richmond and
Louisville Med. Journal, 1865) found entozoa in a hen, which appeared
like the trichinge found in human muscle. Bakody (Zeitschrift fur wis-
sensch. Zoologie) said he had seen trichin® in the Len, but Gerstacher
(Vireh. Arch., xxxvi, p. 435) examined specimens sent to Professor Vir-
chow and said they were the trichina affinis. Vogel (Path. Anat., ete.,
Leipzig, 1845) reports having found triching in the mole; also Herbst (op.
¢it., No. 12, p. 183). On this subject Scoutetten (p- 43, op. eit.) says: “ Vir-

- chow and TFiedler tried in vain to find trichinm in the mole. They found
- Worms, but these when fed to hogs did not infect the animals, The results
' of those experimenters who elaim to have found triching in moles are
- doubtful.” Delpech says (op. cit., p. 47) “The larvae of flies cannot serve
for the transmission of trichinme, * * #* | eliminate also the mole, of
- Which the parasites are found in the brain as well as in the muscles,
m:!d, as has been determined by Kiihn, differ zoologically from the
trichina as found in man and in the hog.” Leuckart says (Untersuch-
ungen, fﬂac., nut[f {?}, p. 31), “What has occasionally been represented
as trichina a:ﬂ‘im.? 1s either identical with the triehina spiralis (as those
found by Leidy in the hog) or is not a trichina at all. The gennine
E?;m *trichina’ has ﬂc:aaainuﬂﬂy been applied to the larval condition of
¥ 111 1:1‘:1;.!: :::aﬁmﬂ?'ges. li]e t-rlr.:hufa, of the mole, for example, is an ascaris i
£ Ve of insects ig g spiroptera.””  (See, also, Leunckart,
- Menschl. P arasiten, II, 3, p. 513, and Davaine, op. cit., xcix.)
ELEIiRFr;iﬁE{; ]1:“ ;i;;r:}nfn:ﬁzc]mtum of The trichina found by Professor
. 10g, he writes, May 7, 1880 :

“ Diesing, Systema Helminthum, i, 114 185 i 1

: S ¢ 11y 114, 1851, refers to my notice of the

: g,hnve from t-h-a‘.e'iml_& Mag. Nat. Hist., 1347, ."5{'15, and refers the worm
1;?1 FLI?GEIIET species with the name triehing affinis.  From the hieh an.

;%ﬂrl%'% af Dlll?ﬂlng, 1 ;uzuﬂ[:-ted] this decision in Proc, A, Nat. Sc-r 1856

=R ‘a8, however, a mista i@, a8 there can be no ¢ ueatiuﬁ at present

: 8, ; on at prese
| that the parasite of the pork was the trichina sp-imf-t'a:.” AR
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.Cobbold (op. eit., p. 157) says:

% Certain nematodes found in earth-worms have been deseribed as
trichinme, and consequently pigs, hedge-hogs, and were said to become i
trichinosed throngh eating these annelids. The minute flesh-worms, de-
scribed by Bowman, from the muscle of the eel are not true trichinge any
more than the somewhat similar parasites which Eberth found infest.
ing the muscles of the frog. The same may be said of Dr. Salisbury’s
‘arinary’ trichinme (7. eystica), which are the larve of Filaria Banerofti
(Fig. 83).” (See also Cobbold, op. ¢it., p, 130; Delpech, op. cit., p. 53.) |

“ Important errors in connection with the subject of trichinosis have
been committed by the most competent men., Thése errors consist in
confounding animals of essentially different speecies with trichine. The
parasites of the earth-worm, mole, and the worms found on the beet
have been sufliciently studied. Thus far none of these animals found
otherwise than in the striated muscular fiber can be compared zoolog-
ically with the trichina, although resemblances more or less close might
have deceived the first observers. This observation will apply to the
parasite found several times in the Trito cristatus after ingesting trichi-
nosed meat. Legros, quoted by Rodet, considered them as trichinae.
Pagenstecher has demonstrated that they are anguillules, and that he
has met them as often in animals that have not ingested trichinosed
meat as in those to whom it has been fed. Dr, Merland de Chaillé
(Bull. de ’Acad. de Medicine, 1866, t. xxxi, p. 485) tried to show, con- !
trary to the assertion of Virchow and of those authors who deny the 1

presence of trichin@® in the herbivora, that the sheep contains them in
large numbers., The cysts vary in size from that of a small hazel-nut
to that of a pigeon’s egg, and, as he gave no description of the worm,
I believe that they contain young strongyles (strongylus fjilaria). Also,
Professor Tigri, in the same journal (p. 533), tries to prove the similarvity
of the same nematode with the trichina. I have determined the differ-
ence between the two in specimens shown me by Dr. Cornil. In the
case where Lebert (Gazette médicale, 1866, 1. v., No. 19) mentions the
possible connection between the trichina and worms found in the pus
of an abseess of the uterus in a woman suffering with cancerous ul{:erf;;
of that organ there can be no doubt, as their form and appearance isi'
entirely different.”

In two cases the vinegar eel (see section 26, Anguillula aceti), (Jahres-
bericht der ges. Med., &e., i, 1878, p. 514,) from the acetic acid used in
making preparations, was mistaken for trichine. Davaine (op. eit., p-
TH4) says: =

“In a great many cases the observers, not knowing that a number of
nematodes live encysted in the organs, or free in the earth or in vegeta-
bles, were mistaken in the species of the worm that they saw. It is nnhf.
suflicient that they should inhabit a eyst to be called trichinae; and
those cases reported without a sufficient deseription of the worm might
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also be called in question; as in the case of Vogel, ¢ triching in the owl;’
of Herbst, in the mesentery of the striz passerina; of Diesing, in the
horse; of Von Siebold, in several birds; of several observers, 'il:. the
mole; of Bakody, in the intestines of domestic fowls” (Repert. de Stutt-
gart, 1875, et Recueil, p. 147, 15374).

Finally, Virchow (ep. ¢it., pp. 56, 57) says:

“Inaccurate observers would certainly find trichine everywhere.
There is a number of small ronnd worms which, in their occurrence,
size, and form, are similar to trichinae, but which are not on that account
tri{:hiuie; ¢. g., formerly every round worm which oceurred anywhere in
the meat, or which was small and undeveloped, and perhaps spirally
coiled, was called trichinie. In the primitive bundles of the eel (Bow-
man, Cyclopeedia of Anatomy, vol. ii, p. 512) and frogs (Kuhn (Virch.
Arch., Bd. 36, p. 222) Eberth, Zeitschrift fiir wiss. Zoologie, Bd. xii, §
530, Taf. xxx, vij.) oceur round worms which are similar to trichin:e,
yet may be easily distingnished by characteristic peculiarities. Lang-
enbeck, of Hanover, supposed that he had discovered trichina in many
of the lower animals, viz, in the greater number of the earth-worms,
and that hogs roaming at large beeame infected by eating them, espe-
cially the Hungarian hogs, but I do not find that these are more apt to
be infected than others. However, earth-worms do not contain fri-
ehina, although microscopie round worms are found in them. The well-
known ascaris minutinima is no more a trichina than the later described
dicilis. I have, with Dr, Gerstacher, made observations and determined
the intrinsie differences.  Other observers (Virch. Arch., 18635, Bd. 32, p.
341) have come to the same coneclusions.” (See also sections G and H).

With such facts before us we might be led to inquire if there is not a

possibility that other mistakes less amenable to ebrrection might have
ocearred.

The ocenrrence of triching in the rabbit is explained by that animal
- sometimes becoming carniverous during the winter, when deprived of its
proper food. Meissner (Schmidt’s Jrbr., No. 138, p. 110) says that vege-
tarian animals are very likely to develop trichinze.

Lrichine have been found in the cat by Voget (Traité ’anat. path,
& générale, p. 409, note, Paris, 1847), Giielt, in 1849 (Nachtrage, ete., nnd

Lebrbuch, der path. Anat. der Helminthes, Berlin, 1549, p. 144), and
Herbst, 1843-50 (Nachrichten, etc., Gottingen, 1854, p. 419). Leuckart
- (Untersuch, p. 71) says Giielt found a natural *host? in the cat, and that
| he had only lately observed spontaneously trichinosed cats. Rupprecht
and Kiihn also found triching® in cats.
| In the dog.—W. Erb (Centralblatt fiir die med. Wissen, No. 61, 1564),
:E"errunuim (Bern, Zeitschrift, 1877, p. 200) reports having found trichine
m a dog in Turin, This was stoutly denied by S:rlw-.stm'-{J;1[11'1\.::111-.1-ia:ht-,
etc., 1, 1877, p. 601). Gaillard in spaniel in Algiers (Movm. Med., 1866, p.
: iiﬂ'l}}. Davaine (op. cit., p. 753) says if the adult dog eannot become trich-
mosed he certainly can in his youth, and eites numerous experiments.
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A case is reported (see Bost. Med. and Surg. Journal, November 12,
1874, p. 471) where an old woman in Germany became thoroughly in-
fected by eating the flesh of a dog.

Goose.—Sixty soldiers (see Phil, Med. Times, April 13, 1878), at
Thiersville, were taken sick with trichinosis from eating the flesh of a
goose.

Polecat—One case in Westphalia (Jahresbericht, i, 1877, p. 601);
one by Womberg (see Leuckart, Untersuch, p. 72), O. V. Liestow (Virch.
Arch., 44, 1868, p. 579); also, Virchow and Wedl, Report to Med. Soc. of
Vienna, 1867,

Foxes.—Several were shot {Allgem. Med. Cent. Zeitung) which con-
tained trichin in large numbers, also a case reported by Ficinius (Vir-
chow, I. ¢.) and Leuckart (p. 11, note) and Prof. Wedl (L ¢.).

Wild boars were killed in Saxony (Jahresbericht, ete., i, 1875, p. 645)
containing numerous trichin ; also, Erfurt-Staat Esterode Eulenberg
(Vierteljahrsschrift f. Ger. Med., 1878, p. 149), and a ease of trichinous
infection in Leppspringe from eating wild hog. (See Jahresbericht, ete.,
1878, p. 574.)

Horse.—Trichinge found in a horse’s eye (Bost. Med. and Surg. Jour-
nal, November 12, 1874, p. 471. See also section G, 6 * differential
diagnosis”).

Ape.—Panstecki found trichine like encapsulated round worms in a
West African ape (Jbt. der gesammt. Med. i, 1868, 194.)

Herbst (1. ¢.) found triching in the erow and badger.. Heller (Ziemssen
iii, p. 628.) Wedl in the raccoon and marmot, and Ficinius in the
marten. (See Leuckart, L. ¢.)

Rats. —Leiseriug (Sach. Bericht, p. 97) examined 133 rats in Saxony.
Of 42 from 7 different flayers, 4 fmm 3 different yards contained tri-
chin® and 11 infected among those from slanghter-honsés. The rest
were free. (Jbt., ete., i, 1868, p. 505. In Saxony one-half of the rats
from flayers contain triching ; 20 per cent. of all rats canght contained
trichinae.

Adam (Woch., 1866, p. 65).—Of 13 rats caught in Augsburg none in-
fected ; of b from flayers 2 were infected.

Rl (Oert, 36, p. 88).—Of 175 rats from Vienna and vicinity 4 con-
tained trichinae, also 16 out of 20 rats in Moravia, 4 in Bremen, 2 from
flayers, and 2 from a house in which a patient had died of trichinosis.
(Jahresbericht, ete., 1866, i, p. 452.)

Relktorzek {‘ﬁ’umlmnhl der Zeitschrift, ete., Wien, No. 47).—Of 105 rats
from Lemberg 4 infectéd, and all but 17 of the, remainder contained par-
asites of some kind. Op. cit. '

Stirling {.lmlrn (’anat. et de la physiol.,, May, 1872, p. 425) found one
case (Jbr,, 1, 1872, p. 601).

Renz {1"r’11rtemh Med. Corr. No. 1, 2, 1866).—Of 31 rats in Wurtem-
burg 3 contained trichinge (op. eit. i, 1867, p. 309).

Keylow (Deutsch. Zeitschrift, iii, 1876.)—In Jaroslav, in Russia, 2
out of 26 rats, and in Charkov 3 out of 7, contained trichine.
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Gonjon (Thése de Paris, 1866).—Of 72 rats canght in the ditches of
Paris 5 were full of trichina.

The Vienna committee (Bericht des zur Erforschung der Trichinen—
Krankheit von der k. k. Gesellschaft der Aertze Comités, Nov. 2,
1866, Wien, 1867, pp. 6, 7) report: “In Moravia, in the neighborhood
of Ostrau, 9 out of 12 rats were highly trichinosed, and of 8 from the
city of Ostrau 7 were infected in the highest degree. This is a great
market place for hogs in the summer and fall. In Klederling, a suburb
of Vienna, 7 out of 47, and in Untermeidling 2 out of 31 were found in-
fected. In other places a few rats were examined with negative results.
In the meantime 39 hogs of different ages were examined, and only 1—
an old and unusually fat one—found infected. See Meissner (Schmidt’s
Jahrbiicher, No. 130, 1866, p. 118), who quotes N. E. Forssell (Hygiéa,
Xxvii, ii), 4 out of 5 rats eaught in Skara were highly trichinosed ; also,
Kiihn, Adam, Roll, Wedl, et al., and Renz, op. cit., 44, 45. DBesides these,
many other cases are reported, and there is no telling how far this list
might be extended if examinations were common in rats asin hogs.
In Saxony 20 per cent. of all rats are trichinosed, while Reinhard (Arch.
der Heilkunde, xviii, § 241) says “about 1 hog in 983 contains trichin®e.”

Gerlach (Die Fleischkost, ete., Berlin, 1875), pp. 73-6) gives a table
showing that 664 trichinosed hogs have been tound, prineipally in Ger-
many, in eleven years, 1864 to 1874, inclusive. Of these 84 were found
in the province of Prussia; 19 in the province of Brandenburg; 29 in
the province of Pomerania ; 20 in the province of Posen ; 11 in the prov-
ince of Silesia; 95 in the province of Saxony; 6 in the province of
Westphalia and the Rhine provinces; 44 in Hanover; 27 in KKurhessen
and Holstein; 92 in Brunswick ; 46 in Weimar, Altenburg, Saxony, and
Mecklenburg-Schwerin ; 100 in Sweden ; 39 in Denmark ; 2 in Ham-
burg, and 1 each in Bremen, Lubeck, Switzerland, and England, 4.
Excepting 100 found in Sweden (the whole namber secured in the year
1865), and 37 of 39 oceurring in Denmark (found in 1866), the largest
number in a single year was found in 1867, viz, 170 ; 12 were found in
1864 ; 132, including 100 in Sweden, in 1865; 79 in 18663 170 in 1867 ;

05 in 1868 ; 36 in 1869 ; 19 in 1870; 59 in 1871 ; 88 in 1872; 55 in 1873
. B9 in 1874,

_Iu the Duchy of Brunswick, from January, 1866, to Baster, 1876 (Uhde
vlrt:hE{W’ﬂ Archives, Nos. 38, 43, 48, 52, 57, 58, 59, 64, 65, 70), 781,611 hogs
were killed ; 125 of them contained trichinm—1 to 6,253—(and 250 were
O'E].IEI‘WIEG disﬁeaaed' and unfit for food). Of Ginfected hogs found among
.313111 E'.EULH"II'EII in 1868-"69 (op. eit., No. 52, 1870, p. 439) 5 were found
in tlu.:!- city of Brunswick. In every year the proportion of trichinosed
hogy in the city far exceeds that of the remainder of the Duchy.

].:u 187172, in the city it was 1 to 4,539 outside of the eity, 1 to 13,401
(Virchow’s Archives, No. 58, 1873, p. 325).

In 1872773, in the city it was 1 to 1,502; outside of the city, 1 to 3,807
A (Vireh. Arch., No. 59, 1873, p. 160), ?
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~ In 187374, in the city it was 1 to 1,272; outside of the city, 1 to 5,129
(Vireh. Arch., No. 64, 1875, p. 570).

In 187475, in the eity it was 1 to 1,449 ; outside of the eity, 1 to 7,004
(Vireh. Arch., No. 65, 1875, p. 548).

In 187576, in the city it was 1 to 6,618 ; outside of the city, 1 to 13,182
(Vireh. Areh., No. 70, 1877, 157).

It would seem from this exhibit that whatever cause operated to
decrease the number and proportion in the city exercised a corresponding
influence ountside. Derkan (Virch. Arch., Bd. 42, 1868, p. 352) reports
that of 60,000 hogs killed in Brunswick in the preceding four years only
7 were infected. In Blankenburg, 3,000 were examined and 9 found
infected, and 15 trichinosed hogs were found in the remainder of the
duchy. In Rostock, Petri (Virch. Arch., Bds. 44, 45, 49, 52, 54, 57, 59, 62,
66, 70, 72) reports that the whole number of hogs killed in eleven years
(1867 to 1877, inclusive) was 67,427, Of these, 42 contained trichine—
1to2,107. The highest proportion was reached in those examined from
November 1, 1867, to April 30, 1868 (Bd. 44, 1868, p. 136), 1 to 336. Of
6,555 killed in 1872 (Bd. 57, 1873, p. 296), and 7,165 in 1876 (Bd. 70, p.
156), none contained trichinge.

In Gotha, from 1865 to 1876 (Schuchardt, Thur. Corr. Bl., vi, 9, 1877,
p. 223), 391,913 hogs were killed, and 46 contained trichine—I1 to 5,520,
Of these, 98,173 were killed in the city of Gotha, and 34 of the 46
infeeted hogs were found there, a proportion of 1 to 2,557, leaving only
12 to 293,740—1 to 24,479—in the remainder of the province.

In the whole of Prussia (Eulenberg, Vierteljahrssehrift, f. ger. Med.,
ete., xviii, 1, 1878, p. 149), in 1876, 1,728,595 hogs were examined, and
800—1 to 2,160—were fonnd infected; in Guesen, 1 to 1415 in Kinigs-
berg, 1 to 149; in Posen, 1 to 207; in Bromberg, 1 te 323. In 1577
(Eulenberg, quoted by Falck, “Das Fleisch,” Marburg, 1830, pp. 622,
623), of 2,057,272 hogs examined in Prussia 701 were found trichinosed —
1 to 2,800 (by 12,865 ofticial inspections). Of this number, 997 were
killed in Cislin, of which 3 were found infected, 1 to 332; 17,162 in
Konigsburg, 46 infected, 1 to 3733 2,043 in Danzig, 5 infected, 1 to 408;
66,692 in Posen, 163 infected, 1 to 409; 37,015 in Marienwerder, 77
infected, 1 to 480; 24,157 in Bromberg, 44 infected, 1 to 5445 36,323 in
Frankfort, 52 infected, 1 to 693. On the other hand, in 1871, in Stettin,
2,251 in Stralsund, 3,973 in Oppeln, 37,173 in Stade, 2,743 in Aurichy
19,424 in Miinster, 8 in Wiesbaden, 1,004 in Trier—G8,447 hogs—no
trichinge were found. In 1865-66 the total number (Muller quoted in
Jahresbericht, ete., i, 1868, p. 505) of trichinosed hogs reported was 50
In 1875 (Jbt., i, 1876, p. 535), b4 trichinosed hogs were found among
59,250 hogs examined in Cassel—about 1 to 1,100. In the jurisdictio
of Breslan (Edward Wolff, “Die Untersuchen des Fleisches,” ete., Bres-
lau, 1878), 244,840 hogs were examined (by 1,499 official inspectors) i
1876, of which 63 contained trichinge (and 1,710 were measly); 40,904 0
thie number were killed in the ity of Breslau, and 18 found trichinous
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1 to 2,276—while for the remainder of the district the proportion was 1
to 4,032, In 1877, the whole number was 271,669; 54 trichinous {lr,ﬂ'ﬂﬂ
measly); of these 44,951, including 23 infeeted with trichinie, were I:‘.llll.}{].
in the city—1 to 1,954—with a proportion of 1 to 7,378 {or the remainder
of the district.

In Stockholm, from 1865 to 1875 (Warfwinge, * Nord. Med. Ark., vii,
3, No. 18, 1873), 55,200 whole hogs were examined, 111 contained tri-
¢hing, 2 to 1,000; 6,547 halt’ hogs were examined, 19 contained trichin:e,
3 to 1,000; 45,753 hams were examined, 47 contained trichine, 1 to 1,000,

“Of the whole hogs 2,000 were raised in Stockhiohm, and 58 of the 111
infected hogs were of this number, 2.9 per cent. Ten of the remaining
53 were found among 300 hogs from Tannefors, 3.3 per cent. Among
those raised in the villages the proportion was 0.02 per cent. The
nativity of 29 of the infected hogs was not known. To divide these
proportionately would give for Stockholm 3.9 per cent., and for Tanne-
fors 4.5 per cent. It thus appears that Stockholin and other cities
really form trichinal centers, while the ocemrrence of trichinme in the
country is purely accidental. Of 74 whose antecedents were known, 22 -
were raised by butchers, 15 by millers, and 12 by bakers. In 12 cases 2
infected hogs, in one case 4 (raised by a miller), and in another 3 hogs
were traced to the same pen.” ;

In 7 cities of Sweden (Key, Virch. Arch. No. 41, 1867, p. 362) Stock-
holm, Linkoping, Gothenburg, Norkoping, Falun, Malmé, ete., 39 trich-
inosed hogs were found, 1866,

In Copenhagen (H. Krabbe, Zeitschrift fiic Vet., bd. xv, Hft. 3, 4,
1867) of 8,174 hogs examined 15 contained trichinm—1 to 543, Thirty-
nine trichinosed hogs were found in different places in Denmark in
186566 5 28 of these contained prorosperms.

In Charkov, Russia, Krylow (Deutsch. Zeitsehrift fiic Thiermed. iii,
1876, p. 392) reports 3,550 hogs were examined and 5 contained tri-
chin®e—1 to T1l0—and thinks if examinations were obligatory in Russia
that trichinge would be found more n umerous than in Germany.

The list of eases in seetion A, where trichin® have been found in the

human cadaver, the table of epidemics, and cases in seetion D, will show
to what extent trichin® have oceurred in man,

cases have been overlooked. Reinhard (Ark. d
241) gives the number of cases in Saxony at 1,267 for sixteen years,
1860-1875, and thinks many trichinosed hogs are consumed wifhnul:
producing the disease. Delpech (op. cit., . 81) says: “ Wagner as-
sured us (D. and Reynal) that he had met trichinosed cornses in the
1)1'n[mrtiun_ of 4 to 6 per 100.” Leuckart /. C.y P B8, In ]l}:I-ll"!.‘ cities of
G_erman ¥y Dresden, Berlin, ete., the number of trichinosed w;n:lmmq is as
high as 3 per cent.  Virchow (0p. cit,, . 29) says: “I found half a dozen
corpses in 1859 containing trichinge, and very soon had seen more cases
than the whole literature of the world had reported. In three months of
1863 seven new cases had died in charity hospitals; these were all found

although probably many
er Heilk. viii, 3, 4, 1877, p.
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post mortem without a suspicion of their presence during life.” Zenker
found (Arch. fiir path. Anat., 1860, 330) trichin® in 4 out of 136 dissec-
tions. In Dresden City Hospital 2 to 24 per cent. of dissections show
encapsulated trichine, although sometimes found with great diflienlty
(Meissner Schmidt’s Jahrbucher No. 138, p. 103, quoting Fiedler Arch,
d. Heilk. vii, 1866, p. 448). Wagner of Leipzig (quoted above—Arch. der
Heilk. No. II, 1864) saw 30 or 40 cases, according to Am. Jour. Med.
Sciences 48, 1864, p. 225, and in the same journal vi, 1865, p. 503, found
1 in 30 to 40 bodies. D. Scheiber (Virch. Arch. No. 55, 1872, p. 462,
463) reports 1 case of trichinosis in Perth and 3 cases in Bucharest in
1868’-69 ; also that trichine have been found in 1 case in the cadaver
every year since 1867 in the dissecting-room in Perth, giving an average
of 0.5 per cent. In Vienna 2 cases in 1866; first case of trichinosis oc-
curred in 1867. In Russia-Rudnow 3 cases in 150 dissections (Meissner
l. ., Haller I ¢.). Kroft (Jahresbericht, ete., i, 1864, p. 310) 3 cases in
cadaver in Copenhagen, 1 diagnosed during life.” Key (Virch. Arch.
xli, p. 302, In the universities of Sweden trichin®e are often found in
" the cadaver. Gaillard reported (Gaz. Hebd., 1867, No. 41) 1 case in (in
a Spaniard) Algiers. In Scotland 2 per cent. of the dead bodies ex-
amined for the five years ended September, 1860, contained trichina.
Haller, in Ziemssen, 1ii, p. 629. In England 30 or 40 cases had been
found post mortem, but no ease of trichinosis had been recognized during
life until the report of Dickinson’s ease in 1871,  Cobbold op. ¢it., p. 169,
The figures given above on the authority of Zenker are very remarkable
compared with the results of his later observation. Aeccording to Dr.
Karl Miiller (Inang. Dissertation Statistik der mensehlichen Entozoén,
Erlangen, 1874) they show only 0.95 per cent. of ecadavers infected in
Dresden and 0.11 per eent. in Erlangen, L ¢, in ten years, 1852 to 1862,
Two thousand and two eadavers were examined in the Dresden City
Hospital, and only 19 found infeeted from Oectober 1562 to the end of
September 1873; in 1,812 dissections in the Institute of Pathological
Anatomy in Erlangen only two bodies were found infected (Meissner,
Schmidt’s Jarhbiicher, bd. 168, 1875, p. 207). TFor reported cases in the
United States, see section E.

An examination of the results of observation on rats and hogs given
above, and consideration of the large percentage of trichinosed rats,
would readily lead to the conclusion that the rat was the original host
of the parasite. Leisering (quoted by Meissner, I ¢.) says, ‘“to extermi-
nate the rat is to exterminate trichinm.” Lenckart (Untersuchungen,
&e., p. 119), “the rat is its principal host and the chief cause of infec-
tion”; and further (Menschl. Parasiten, ii, 3, p. 603), “many persons,
stronek with the frequeney of trichinosed hogs, have claimed that it was
the hog and not the rat which was the original host,” Gerlach was of
this opinion and said (Die Trichinen, p. 70), “when trichine occar in
rats, trichinosed hogs or other carnivora will be found, but it does not
necessarily follow that trichinosed rats will be found where trichine are

A~ e e,y g e
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found in hogs. The rat may be a means of propagation from hog to
hog”; and says the general spread of trichin@ in Germany has some
connection with the importation of rats in ships from countries previ-
ously infected, but, as a rule, the hog is infected by his own species.
But, later (Die IPleischkost, p. 77), “‘almost every place where trichinosed
hogs are found, and the rats have been examined, trichin® are found in
them, and even trichinosed rats are fouhd in the flayer’s establishments
and other places without the ocenrrence of trichinesis in either man or
the hog.” Zenker thinks that the hog was the original host, and rats
are affected from the offal from slanghter-houses, &e. Prof. A. Key
(I e.), says, *“trichinosed rats occur wherever trichine are found in
hogs.” (See TFalck [ ¢.) Delpech (op. cit., p. 49) and M. R. Heckler
(Thier, Corr. Bl.) found trichina® in the excreta of hogs, and the latter
suggests the action of intermediate carriers, and the former says
(op. eit., p. 48), “I insist on the spontaneous trichinization of rats and
mice, and that they influence the infection of the hog.” Fiirstenberg
(Landsw. an. Woch., No. 25) thinks that rats become infected from
human excrement. Dr. O.V. Linstow (Virch, Arch., Bd. 44, 1878, p.
349), is of the opinion that hogs, cats, rats, and foxes become infected
from man. In the report of the Vienna commi{tee (Bericht, &e., p. 30)
it is said: “Itis not improbable that in due course of timne a chain of
animals may be found in which there is a reciprocal infection, and it is
possible that foxes and other wild animals may become infected through
rats and mice living in the vicinity of men.”

Of course, the whole question of trichinization has relation to the infec-
tion of man through the hog. There does not seem to be much ground
for the supposition that hogs are infectéd from kitchen-slops, as there is
nothing essentially different in them from the food eaten by the family.
Such infection must presuppose the existence of the parasite in the food
prepared for the table, as they cannot exist in the washings of vegeta-
h_lea. In such a case the family would be as liable to primary infee-
tion as the hog or even more so, unless, perhaps, that in the washings
of h_lghl}'-trmhiuoaed pork—which cooking rendered innocuous to the
family—some trichine might be added to his food.

The e_m:':]usivu rat theory is less adhered to at present than formerly,
and npml?ns seem to be modified in regard to any exclusive theory.
But that in most cases rats do contain a large percentage of triching
i;ﬁc;tﬂl:: T?erluuked. Tl‘li_‘. _fimt fnll.ilt rats found in flayers’ establish-

always found trichinosed in the greatest proportion and often

In the highest degree when often other rats in the same town contain

1no tt:iuhinm, does not support the theory that they are the original hosts
but it does show that they get ;

g . them from the offal or carcasses there,
otherwise the parasite would not be so closely confined to suel places.

| }.u Vienna {Berii.:ht, &c., Comité, pp. 5, 6) only one trichinosed rat was
i E}md among 162 rats taken from Vienna and suburbs in 1866, In
Klederling, near Vieuna, 7 out of 47 rats canght in the flayer's estab-
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lishment were highly trichinosed. In Untermeidlung, where large num-
bers of hogs are colleeted from different parts of the country, only 2 out
of 31 rats were found infected. This shows that while trichinosed rats
are generally found in cities, and especially where they have access to
offal, they do not always oceur even in those places, and that they must
become infected from what they find to eat in certain places only, for
even the presence of a large nuthber of hogs, as in Untermeidlung, does
not seem to have had much influence. To the last category belongs,
even to a greater degree, the occurrence of large proportions of trichi-
nosed hogs in Dearborn and Ohio Counties (Sutton, ep. ¢it.) in Indiana,
where the largest known percentage of trichinosed hogs were found ;
42 rats were examined and not a trichina found; 3 out of 4 cats ex-
amined ¢ were found to be swarming with trichine, and the trichinge
from one of them were seen to be in motion.” On this subjeet Virchow
(op. cit., p. 61) says:

“ Should'further observations prove that hogs, as a rule, get their tri-
chinwe from rats and mice, the question will arise where do the latter
get their infection? and it will be difficult to explain otherwise than
the rats and mice become infected from trichinosed meat which they
pick up in their wanderings.”

Hogs are as apt to meet with dead cats, as with dead rats in some
places, and especially, but in less numbers, in those places where the
offal of cities is stored, and no other animal is oftener seen lying dead
in the streets, See, further, Virchow, pp. 61, 62; Renz, 44-46; Kratz.,
G4 a. :

It might seem that the way to determine the question of priority
would be to find out in what animal the nematode was the most abund-
ant, taking it for granted that the animal or class of animals showing
the greatest number was the cause of the infection in the others. This
would immediately point to the rat as far as the examinations of that
animal have been undertaken. But rats, when chosen for examina-
tion—excepting, perhaps, only those examined in Vienna in 1866—have
been taken from places most favorable for the dissemination of trichinge.
Besides the number examined has never been large.  On the other hand,
the number of human corpses found to contain trichinm by Wagner,
Tiedler, Zenker, and others, would point to man as a probable orginal
host. Pagenstecher (op. cit., note, p. 47): “ It seems that man is the
creature in whieh trichinge thrive best.”  Tlas seems to have been adopted
by TFiirstenberg, v. Linstow, above quoted, and others. Dut it seems
difficult to support a theory of the origin of trichine on such statistics,
for later observations have shown that all the known eases oceurring in
man, with a few not very clearly defined exceptions, have resulted from
eating trichinosed pork. (See section D), Etiology.)

In regard to the geographical distribution of triching there are widely
different opinions, but a large number of observers do not think that it
is confined to any particular locality. In regard to their occurrence i

ol M s e ima e
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Germany Meissner (Schmidt’s Jahrbucher, Bd. 130, 1866, p. 118) says:
“ According to Fuehs, trichine were imported during the last century
by the nomadic rats, but if Fehr’s observations are to be referred to
| trichin, they occurred in Germany before that time.” Gerlach says
(Die Fleischkost, &t., p. 65):

“ Prior to 1850 there were no trichine in Karope; from 1830 to 1850
| there were isolated cases in the human corpse, and they were found
once in the hog, the dog, and cat, and it was only after 1860 t:lmt they
got a firm hold. * * * Itis more than probable that trichinge were
imported from China or America either in hogs or pork. The hogs in
England and North Germany, as well as in the province of Saxony,
. have since 1820, 1830, been crossed with the small Chinese breed. If
now trichin@ are frequent in China (see Gerlach, Iie Trichinen, p. 74,
quoted later) it is the most natural thing in the world that they should
emigrate with the Chinese hogs. Trichin® might also have originated
in America. * * * TFrom the number of trichina found in American
pork they must be very frequent in American hogs, and it is just as
. likely that they have been imported in former times in pork as at present.
The argument used by Gerlach (p. (65) against the early occurrence of
| trichin® in German hogs, viz, that ham and sausage were eaten raw
. before the discovery of trichinosis, applies equally to a probability of
its non-oceurrence in the United States, for it is probable that the large
| German population of this country have not left any of their habits and
| customs at home, and the Germans of America have probably eaten raw
| pork hiere as much as they did in their native land, yet but few epidemics
| have been recorded here, and those mostly among the Germans who eat
. pork raw. DBut the absence of recorded cases of trichinosis cannot
. be taken as a guarantee that hogs were not infected or that cases or
- even epidemics did not oceur in man, for as will be seen further on
. Virchow, Leuckart, Pagenstecher, and others did not consider the dis-
- ease a new one, but that ‘“the knowledge of it was new.” There
. are only 39 epidemics recorded (Reinhard, l. ¢.) in 16 years (from 1860
to 1875) in Saxony, which in all probability occurred from 39 hogs.
Yet in the whole of Prussia, in 1876-1877, 1,501 trichinosed hogs were
found (see Eulenberg, l. ¢.). These figures show that either trichinge
: !uwa ﬁl.Wil}'.B been quite abundant in Germany, or that they are rapidly

Increasing i numbers. The result of the examinations of hogs in this
country, although showing trichinz in a large proportion of the animals
under observation, have not been extensive enough to base an opinion
‘% upon as to whether they might be found in a large number of cases if
i aea}*cheﬂ for. The assumption that 8 per cent. found infected in the ex-
| Amination of 100 hogs in Chicago (Report of the Board of Health, Chi-
_ﬂﬂgl:-:, 1878) can be taken as a guide for the whole eountry is incorrect,
¥ i‘;zdlé ;}r;l‘mhly will apply only 50 far as a particular drove, with their

ife, food, and surroundings, are concerned. The occurrence of

large numbers of trichinosed hogs in Dearborn and ©hio Counties in
Sl EK. !]_"—l.]r
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Indiana (Sutton, l. ¢., and Proc. Ind. State Med. Soc., 1874) would lead
to the inference that a trichinwe district of large extent had been dis-
covered, as was the case reported by the Vienna committee above re-
ferred to; but as these counties border on the Ohio River, and are not a
great distance below Cincinnati—a great pork-packing center—it is not
surprising when it is considered that a large amount of offal from
slaughter-houses is used for feeding hogs in such neighborhoods. This
is mentioned by W. Focke (Berl. Klin. Woch., quoted by Bollinger Jahr-
esbericht, &e., Bd. 1, 1574, p. 718) who gives it as a probable cause of
the large numbers of trichinge found in hams imported into Germany.
(See, also, I'litner Anleitung znr Mik Untersuch. des Fleisches, &e., 3
Aufl. Lippstadt, 1877, p. 10.)

Not being satisfied as to the correctness of this theory as applied to
the present time, I wrote to the president of the Chicago Board of
Health, and received a letter dated April 15, 1880, from Mr. B. L. Me-
Vicker, the secretary of that body, in which he states that such offal
“from all the large establishments is worked up into fertilizers, this
being the most profitable use possible. Formerly the material in ques-
tion was much used for feed, and in some isolated instances, and from
some few of the ham=pack1ug houses, is still sent into the country for
pigs.”?

At the same time I made inquiries as to the practice in Cincinnati,
and Dr. Minor, the president of the board of health, sent me the annual
veport (thirteenth) for 1879, which (p. 82) shows ¢ that the refuse of these
establishments (slaughter-houses), including bones, pluck, and blood, is
largely utilized. The blood is fed to hogs or used for blood puddings
(blutwurst), being shipped for this purpose to Europe, or, when wasted,
is Tun off' in covered sewers into the waters of mill creeks, All extrane-
ous waste is turned over to the fertilizing ecompany;” p. 83, *The refuse
of some abattoirs is fed to hogs kept for the purpose.” It is on this last
account that Rocher (Deutsche Vierteljahrssehrift far 6ff. Gesundheits-
pllege, N. J. 2, 1874, p. 255) says: “Forin the American slanghter-houses
there is a system of propagation searcely less effective and productive
than if instituted by design.” Probably the cause of infection in Dear-
born and Ohio Counties, as may possibly be found in other counties in
the vieinity of Cincinnati, may be found in the offal from the city
slanghter-louses, which formerly, much more than at present, must have
been thrown or wasted into the Ohio River; at least, before the present
sanitary laws were enacted, and before fertilizing companies rendered it
innocuous. But it appears that any general estimnate based on the ex-
amination of one locality must be erroneous, and more extensive inves-
tigations should be made before any reliable figure can be given. TFor,
as might be expected, hogs getting any of the offal from Cincinnati—
which would be easy enough in localities below, bordering on the Ohio
River—would be more or less trichinosed, From the statistics given
above it will be seen that hogs raised in cities and vicinity are more lia-
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ble to infeetion than those living in the country. It is not necessary to
make any particular charge against the cities on this account, because
its explanation is readily found in the aggregation of hogs, with coinei-
dent difficulty in keeping them and their pens c¢lean. The hogs are
thus placed in the best possible position for the spread of the disease,
and if kept in the same pens with the same number and the same un-
sanitary conditions, the infection would spread the same in the country
as in the city. Whatever may be said of the influence of rats as car-
riers—Gerlach (Die Fleischkost, p. 65) thinks that the trichine are
passed back and forth from rats to hogs, and from hogs to rats—there
¢an be no doubt that hogs thus kept in large numbers may become more
- or less trichinosed in the course of time from the exereta of trichinosed
animals. In regard to experiments on this subject, Leuckart (p. 36)
. says that “the results are not uniform.” This may be due to various
| causes, and in some cases may be due to digestion of the trichine, as
. Leisering and Fiedler (Pagenstecher, p. 43) have shown ocenrs when
| they are consumed by maggots.  Virchow (report of a letter by Profes-
| sors Mosler and Fiirstenberg to the assembly of the associated butchers
| of Berlin, December 15, 1865, Berlin, 1866) remarks that the results of
. such experiments have been variable, but enough of a positive nature has
been seen to show that animals may become infected in this manner,

| Kiihn (Mittheilungen des land. Lut. der Univ. Halle, 1865, p. 1, 31)
. denies that animals can be infected in this way. * Professers Gerlach
| and Gunther (Delpech, op. cit., p. 49) placed two-hogs in the same pen;
one of them had recently eaten trichinosed meats, the other was sound.
| In a short time afterwards the other hog was found to contain trichinse.
- There can be no doubt as to the manner of infection of the second ani-
¢ mal. They also determined the existence of triching in excrement in
| four out of twelve observations.” See also, Mosler (Virch. Arch., B,
' XXX, p. 624), Pagenstecher, op. ¢it., Kiihn (Virch. Arch., xxvi, 222), Vir.
. Ghi;‘ﬁ;‘} (Lebr, &e., pp. 49 and 61), Haubner (Ueber des Trichinen, 1864,
| p. 20).

Further, it is actually proved that animals put in pens in which trich-
| inosed hogs have been kept, will become infected. Gerlach (see Jahres-
| bgﬁcht, &e., 1, 1866, p. 451) givesa case wherea trichinosed hog was killed;
' another hog afterwards kept in the same pen was found infected. This
L one was .ﬂestmfml, and after a time another one was put in, which also
' became infected. With such facts before us it will be easy to explain
|  Stock-yards in that city is a matter of publie
 comment (see Dr. 0. G, De Wolf, New Orleans Medical Surg. Journ.,
WiJan. 15880, p. IEii}l,zlmI Dr. Elisha Harris's “Sanitarian,” Nov., 1877). What
Btcncc o incinnats and Shes porh o0, M sessonally be
:I irta accepted cnnuémi;ur‘r the iu.illll:q l]-ﬂ ] n‘.['lldhk-mg e ].E m.m'E.' ik
| L e dapeclilly Gerhelr(f e L: 1060 rm-t:-_. on the spread of Th‘lli:!h].l::l.:",

' - €, 07), who says that “rats spread the infeetion
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within narrow limits, while hogs are the cause of their transfer to greater
distances,” and “where there are trichinosed hogs, trichinosed rats
will not fail),” then it must be acknowledged that the infeetion as found
by Dr. Sutton, in Dearborn and Ohio Counties, was of a recent date, as
no trichinosed rats were found. If they are not found there to-day,
then the “rat theory” receives a death blow. Of course there is a possi-
bility that trichinosed rats might have been found if more extensive ob-
servations had been instituted. If the disease was transmitted from hog
to hog, then the theory of FFuge, who thinks (Jahresbericht, &e., i, 1874,
p. 718) that *“a single hog might, in the course of fifteen years, be the
cause of infeetion in 16,384 others, and at this rate, in a few years, all
the hogs in America would become infected.” But such excessive in-
feetion does not oceur; and if such a theory were true, Germany would
show a larger percentage of trichinosed animals, for even in wild ani-
mals there trichinge are often found, and in Hildersheim (Jahresberieht,
&e., i, 1876, p. 505) the law governing the examination of pork is made
to include the wild boar. Large percentages of trichinosed hogs are
found in eertain places in Europe as well as in America, as will be seen
by examination of the reports from Sweden, above mentioned. In Stock-
holm 3.9 per cent. Tannefers 4.3 per cent.

Dr. Rine, of Linten (Meissner, Schmidt’s Jahrbiicher, No. 130, p. 118),
reports “of forty-five hogs three were found infected, and a fourth was
linown to be infected only after five persons had been poisoned,” nearly
9 per cent.; and Warfwinge (Nord. Med. Ark., vii, 3, No. 18, 1875) re-
ports 3 out of 112 Bavarian hams trichinosed, nearly 3 per cent. This
will compare with the average, and is higher than the result obfained
from the examination of 800 American pork sides (very much higher
when we consider the relative frequency of trichin@ in the intercostals
and the muscles of the posterior extremity), in which only 18—2.25 per
cent,—were found infected. .

It is very probable that the number of trichinosed hogs found in
some other special localities in Europe would equal the largest number
found in isolated cases in the United States if the former were sepa-
rated from the surronnding country, but by taking a number of places
or a larger extent of country the general average may be small, although
some places or sections may be highly infected, as is stated by von
Linstow (Virch. Arch., 44, 1868, p. 379.) In 1867, 23 trichinosed hogs:
were found in Holstein. There were none found in the Duchy of Lanen-
burg, althongh in the immediate vicinity, in Lubeck, trichinosis =-:::r'.
appeared in man. Also the figures given above for Sweden, with an
average of 1 to 22 to 40, the country-raised hogs show only 1 to 5,000,
This will also be corroborated by the statistics given above for Prussi 1
by Eulenberg, and in fact nearly all places where examinations have
been made. Thus, if the State of Illinois were taken with the city of
Chicago, and the remainder of the State of Indiana were included with
Dearborn and Ohio Counties, the average would probably comparé
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favorably with the result of examinations in Burope. But the numbers
of trichinz reported in Germany are entirely too small. In 1872 Meiss-
ner {Schmidt, No. 152, 1872, p. 94) said: **Although the examination
of hogs is obligatory in Saxony, not over one-half of the hogs are ex-
amined. This is made more apparent by the number of epidemics
occurring in places where all the hogs are supposed to be exam ined—
at Hanover, Diessenhofen, Neugersdorf, Magdeburg, Hasselbach, Rap-
endorf, Lissa, Berlin, Grotzingen, Bleidengen, Trebur, Etzalsroda,
Putzliingen, Gross-Weehsungen, Forstham, Konigsthal, and Nord-,
hausen. (See further particulars in sections D and G).

Whatever may be said of the number of trichinosed hogs found in
the United States, the epidemics of Germany are almost uniformly
traced to the ingestion of freshly-killed German pork. The epidemie
in Bremen (Dr. G. W. Freke, Berlin, klin. Woeh, x, 36, 1873) was said
to be traced to American ham. This ham was not of good quality, as
it was sold at auction, and apparently the reporter satisfied himself
that the ham was Ameriean, that it contained trichinge, and that they
were capable of producing infection. He eclaimed that the trichings in
the center of the hams were still alive. Several children were taken
sick in Freiburg (see consular letter, Manheim, No. 86, May 3, 1879),
and it was reported that they were infected by eating trichinosed
American ham. They all got well, and no positive evidence was offered
on the subject. Also (L e.) “40 soldiers were taken sick in Mayence.
Although the disease was laid to American pork, no trichinae could be
found in two cases which died. * * *" The consul further states:
“In this district cases of trichinosis oceur, sometimes. resulting in
death ; yet, after close inquiry and investigation, in no case can I find
that death or even sickness can be traced to American meat.” This is
li:l@e probable when it is considered that as a rule trichin® lose their
power to infect after the meat has been properly cured.

_In view of the discussion of trichina in American hams, in connection
mth_ the Bremen epidemic, Professor Roper (Deutsche Vierteljahrss-
sehrift fur off. Gerundsheitspflege, vi. 2, 1874, p. 280) instituted a series
o:t: experiments with American trichinosed ham. He “fed two rabbits
m!;h some of Fhe meat, and found a slight redness of the intestines, but
nmthr:*r ntestinal nor muscle trichina;” ¢two cases have been reported
in Offenbach and two in Worms, where trichin® were found in Ameri.
can meat” (consular letter).

_Uﬂ!midm'ing th_ﬁ above observations as to the relative frequency of
mﬂhlpﬁﬂﬁﬂ hogs in the United States, it might be asked “ How will you
explain the large number of infected hams, &e., found in German y 17 I
Ehnfuld not attempt to explain it until T was satisfied that the hams ex-
ﬂ-mfned were really American. The tinding of trichinm in the hams ex-
1“;;::; ;:Tégzgﬂﬁi:q;&ﬂtlim‘led, ln'n: the other I"’“lF is :11lest-immd. The
an evident tliapuaitiﬂuﬂiixlfl;m ek ﬂe‘tt?r Vi A Ix‘n: b Ao

¢ part of German authorities to diseredit



70 REPORT ON TRICIIINJE AND TRICHINOSIS.

American meats. * * * The least appearance of triching in Amer-
ican hams is taken notice of, published in the newspapers by the au-
thorities and those interested in discrediting it.” The consnl-general at
Fraukfort says (No. 128, March 31, 1879):

* I made explicit written inquiry of various experts and veterinarians
as to whether trichine had at any time been discovered in American
pork imported at Frankfort. The responses were unanimous and em-
phatic in the negative. One of the gentlemen questioned, a well-known
veterinarian, who is commissioned by the army contractor here to ex-
amine American hams and sides of bacon, declared that he had neverin
the course of a long experience of this kind found triching in American
pork, and that he had not heard of such discovery in snch pork imported
here.”

The consular agent at Mayence, who at my request also made inquiry
about this matter, writes as follows :

“According to the official statement of Dr. Wollpert, the veterinary
surgeon of this district, he examined between the tirst and twentieth of
January last some eighty pieces of American ham, and discovered no
trichine in any of them. Neither has he heard of trichin® being dis-
covered in American pork imported at any subsequent time at this
place.”

Further by the same:

HWell anthenticated cases have come to my knowledge of rumors of
the finding of triching® in American pork, resulting upon examination
in proving that the meat infected was not American at all, but German.
It is not improbable, however, that in some exceptional cases trichins
have actually been discovered in pork from the United States, and of
course the greatest possible use has been made of these cases by the
German pork interest. - * * * A few days ago the butchers of May-
ence requested the burgomaster of that place to caution the puﬁljn
against the use of American refined lard as possibly infected with tri-
chinge. They also asked that octroi duties be levied upon American
lard admitted within the walls of the city. The burgomaster was obliged
to reply that trichin® never appeared in refined lard, and that octroi
duties would be illegal; but the petition illustrates the extreme anxiety

and jealousy of the butchers. Even the alleged outbreak of pleuro-pneu- -

monia among American cattle is cited in a precautionary and alarming
way.” .

According to a letter from the United States consul at Leeds (No. 19,

August 20, 1878), samples of American hams taken promiscuously from
wholesale dealers by the sanitary superintendent (Report to the Sani-
tary Committee of the Leeds Town Council, August, 1575) were exa-
ined by the borough analyst and found free from trichinze.

These quotations are not produced to carry the idea that mo trichine

are found in American pork abroad, but to show the possibility that the
number of diseased swine is over-estimated throngh the manipulation of
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persons, perhaps those most interested, the German _pc-rl{ rrlﬂu-llm-s :m‘:I
producers. The opinion that American pork is fearfully trichinosed is
so prevalent in Europe that statements unjustifiable by facts are ].Ili.ldﬁ
and eagerly received, They are made also by men of high :-Lt!l]-lt.:,*,.
whose aunthority on such subjects shonld not admit of a suspicion,
yet are open to severe criticism, as in the ease of Professor Ieschl,
of Vienna, who, in a letter published in the Wiener med. Wochen-
schrift, June 8, 1878 (see letter from consul-general at Vienna (No. 94)
June 24, 1878), informed the public that one in every 5 or 10 American
hams was infected with trichin, “and the probability exists that sev-
eral epidemics owe their origin to this fact.” Professor Heschl after-
wards declared that he had no personal knowledge of the subject to
which he called public attention, that he had never seen an American
ham, and that he relied upon the examinations made in Germany. He
was therenpon invited to examine some American hams, and after a
careful examination he said there were certainly no trichin® in them,
and that they were sound and good. The substance of the first letter
was telegraphed to the London Times, and has been quoted in the Euro-
pean press generally (see London Lanecet, vol. i, 1378, p. 913) in such a
manner that readers would not suspect that its author wrote it before
he had seen an American ham. '

Trichinosis is a terrible disease, and the press of any country would
be doing very little of its duty if it failed to warn the people of such a
danger. But how often the interest of some particular dealer has been
the cause of 1mpositions on the publie through the press is a question
that presents itself; and how often mistakes, as above mentioned, have
occurred in regard to the nativity of the meat examined is a question
that in this eountry there is no means of determining,. We must ac-
cept the results obtained in Europe until after proper investigation we
can state definitely and officially just how many hogs contain trichingme
from year to year, and the disposition that is made of them ; and until
that time the American pork interest will be at the mercy of any one
who may be induced to give the support of his professional position to
any assertion however wild,

It ardverse legislation is any proof of inferiority of pork produects
.&mer:_m does not stand alone, for in Russia it was forbidden (Schmidt’s
Jahrbiicher, Bd. 138, p. 104) by law to import ham or sausage from Ger-
many under a penalty of 100 roubles for the first offense, 200 for the
second, and after offending the third time, the dealer’s license to be an-
nulled. And in 1871 (London Lancet, i, 1571, p. 843) * the importation
of 'L“?rermzm pork sausage into England produced enongh eases of trichi-
HOSIS to attraect the attention of Mr, Simon, who commissioned Dr. Thu-
dichum to investigate.” '

: But even it it could be proven that all that has been asserted of Amer-
16an 8wine products were true, it does not solve the question of the
origin of trichinie. As to priority, there is every reason to believe that
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trichinosis has been more or less common in Enrope foralong time. Tn
fact, there is positive evidence of it in the oceurrence of epidemics or
single cases, verified by post mortem examinations in after years, as at
Jussen, Wegeleben, Hamburg, and Dresden. (See Virchow, op. cit., p.
36 to 49, who mentions other cases, aud section D of this report, 1, ﬂm—
tory, &{: ) And farther, this is the ﬂplmcm of many observers. Kestner
says (op. eit., p. 31): * The prineipal centers have been, for some reason,
difficult to e::plstiu, Prussia, Saxony, and recently Hanover”; and page
46: “The ancient country of Mansfield, of which Hettstadt forms a part,
seems to enjoy the sad privilege of a permanent possession of this par-
asite,” Renz (Die Trichinenkrankheit des Menschen, Tiibingen, 1867:
“In the vicinity of Hedersleben there is a trichinm nucleus of old
date, and if we could have a correet history of trichinm for the whole
province of Saxony there would be some interesting developments as
regards Magdeburg and Messeburg and the surrounding regions.” Dr,
O. V. Linstow (I. ¢.) says: “ It is probable that our land is the natural
home of the trichinme.”

According to a communication from an agrieunlturist (Bay. firztl. In-
tel. bl. Bd. 6, Feb. 1866) quoted by Meissner (op. eit., No. 130, p. 114}, trich-
inosed hogs were known in Saxony between 40 and 50 years ago.

*After a dry season, or when the hogs were kept in a very dry place
and the wallowing places became more dry, they seemed to have more

worms, but were cured with hemp-seed. The meat was not generally
eaten, but sometimes it was noticed that such meat when eaten gave a

sensation of sand between the teeth. No cases of trichinosis oceurred
in man because the meat was well cooked.”

Kertuco (op. eit., p. 47):

“ Competent observers see in the erossing of foreign races the canse
of the propagation of trichine. Hungarian pork, supposed to be the
source of trichinm, is not more infected than German pork, and in
Bavaria, where this pork is imported on a large scale, trichinosis
has never appeared. The English breed, generally raised with a great
deal of care, has shown an unhappy aptitude to the introduction of
trichine on the continent, on account, perhaps, of its close relation
with the American breeds?” (which came from England). ¢ Leuckart
thinks that North America is the true source of trichina, but in Menschl.,
par. ii, 3, p. 591, says the cause of the first infection in Hettstadt was a
half-blooded English sow. (Nori.—In Sweden the proportion of trich-
inosed hogs is only equalled by that of some places in North America,
viz, in Chicago, the so-called Porkopolis).”

Pagenstecher (op. cit., p. 38) says:

“ It cannot be conceived, as Klenke has believed, that trichine were
first imported from England, as Harle found trichina in corpses in Ber-
lin, as indicating an ancient infection, almost at the same time that they
were discovered in England—or that they might have been spread by
American meats because they were, first found there in the hog, as they
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had been seen in man in numerous places in Europe. This is a hypoth-
esis wholly untenable, as there is no indigenous American animal, ex-
cept the gninea-pig, which could harbor them.” (Leuckart, Menschl.,
Par. ii, 3, Note, p. 591, Pachent.)

On this subject Delpech (op cit., p. 45) says:

“The geographical distribution of the helminths is a fact too well
known to be longer insisted on.”

While the tenia solium is almost exclusively met with in France, Eng-
Jand, Prussia, Austria, Spain, and Greece, the bothriocephalus is found
with it in Holland and Sweden, and almost exclusively occupies Switzer-
land and Russia.

The ascaris lumbricoides, very common in Cayenne, Hayti, Brazil, the
French Antilles, Mauritius (I'lle de France), Reunion (PIle de Bourboun),
Sweden, and certain parts of France, is very rare in Paris. .

There is nothing more curious than the distribution of the human
entozoa file vie Modinensis. The east side of Africa, at Senegal and
Guinea, eastern Egypt, the central parts of Asia, Arabia, the shores of
the Persian Gulf, Persia, Hindostan, and farther east in Tartary, con-
stitute the zone in which it has been observed. It is confined abso-
lutely on the sonth by the equator; in the north it is bounded by the
eastern shore of the Caspian Sea, and stops at the forty-seventh degree
of north latitnde, while in Africa it only attains the thirty-third degree.

Iceland is the place of predilection of hydatids, which affect one-fifth of
the population.

The cysticercus cellulosa of man is frequent in Berlin, according to
Rudolphi, Knape and Virchow, while Brenner could never find it in Aus-
tria. That of the hog is universal in France, but occupies certain regions
by preference. ;

The trichina spiralis does not escape the peeuliar conditions whieh re-
sult from temperature, alimentary habits of the people, regular transimis-
sion of the parasite in proportion to its development, and other causes not
completely understood. Prussia, especially in the vicinity of Magdeburg
and Merseburg, takes the first place as a trichina distriect. Then come
Brunswick and Saxony; then England, Denmark, Austria, and Bavaria.
North America is not exempt, and the cases which occurred in Ham-
burg, from an infected hog brought from Valparaiso, show that it oc-
eurs in South Ameriea,

“The disease exists in India, and Dr. Gordon (Times, December 14,
1?74} describes the habits of the Hindoos, who allow filth and offal of all
kinds, dead bodies an domestic animals, and even human corpses to lie
on the ground, which are devoured by the swine without hindrance.”
EIn ‘i.i].lﬂ latter days of ‘1864 news was received that several cases of trich-
‘¥ Gerlach, die Tr., note, p. 73.) A TR ko

pt F}““"F ’ _Lﬁbﬂl_‘l‘- (Gaz. Med. de Paris 1866) notices the occurrence of
the disease in Switzerland, in 1829,
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“ France, up to this time (1866), remains outside of the limits of this
distribution.”

Later reports show that trichine have been found in rats in Paris
(Goujon, L. ¢.), and in Russia. Krylow (L ¢.) reported cases in St. Pe-
tersburg, but I’. V., Maydell (L. ¢.) denies that they received tl:e infection
in that country. Rudnef (see PPagenstecher, p. 40) reports trichinm;
and, again, Krylow (Deuntsch. Zeitselrift, iii, 1876, p. 392) found 5 out of
3,050 hogs infeeted, and thinks that if the examinations for trichins
were obligatory in IRlnssia, trichinge would be found to be more numerons
than in Germany. Scheiber (Virch. Arch., No. 55, 1872, p. 468) says
the same of Roumania. Gerlach (Die Trichinen, note p. 74) says that
according to the statement of a ship captain, who often visits China,
trichinosis oceurs among the filthy lower classes. They have been found
in Africa and Italy (see above reports) and (Heller, . ¢.) in Australia.

Finally, I will quote IFalck (Die Ileisch., p. 523): “Trichin® do not
belong to those animals which are confined to any particular place;
they are cosmopolitan.” Pagenstecher (op. ¢it.,, p. 38): *Becanse a
place has not suffered from the ravages of triching is no gnaranty that
it will not, for it has become cosmopolitan with man, hogs, rats, and
mice”; and Heller (Ziemssen’s Encye., iii, p. 628): “Trichine have bee
Jound in all countries where search has been made for them.” r

SEcrony D.—TRICHINOSIS.
1. HisTOoRY.
a. History in general.

The first hint of a connection between the trichina spiralis and disease
in the human body was given by H. Wood in 1835 (Lond. Med. Gaz.,
May, 1835).

In 1860 Professor Zenker, of Dresden {Deutsehe Areh. fiir Klin. Med.,
viii, p. 389), treated what was sapposed to be a case of typhus fever,
with the unusual complication of excessive museunlar pain and @dema,
ete. He was thus, after the death of the patient, led to make a micro-
scopic examination of the musele and found the whole muscular system
swarming with trichinse. He at once inferred that not only the peculiar
symptoms but the whole disease was caused by their presence and
called it trichiniasis (trichinenkrankheit.)

Leuckart (Untersuchungen, ete., p. 34) inangurated a series of experi-
ments which established beyond a doubt the causal relation between the
parasite and the disease. :

«TPriedrich (Virch, Arch. 25, 1862, p. 399) in 1862 first diagnosticated
the disease and determined experimentally the presence of trichinae dur-
ing the life of the patient.” (Scoutetten, op. eit., . 52.)

Closely following the publication of Zenker’s case the symptoms of
many previous epidemics, hitherto not clearly understood, were ex:
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amined critically and found to correspond so closely with those of this
case—which now was becoming known, as his report was copied far and
wide—that the epidemics in guestion were unhesitatingly referred to
trichinee and pronounced trichinosis. The earliest of these cases, pre-
viously considered as a result of injection of some poison peculiar to
meat (Wurstgift, ete. ; see Diagnosis, p. —), oceurred in —

Wiirtemburg in 1665, in which four cases, three fatal, occurred.—
Fehr. (Miscell. Med. Phys. Cur. Aead. Nat., ete.,, I Ann. vi, 1677, Obs,
1581, p. 269).  This is considered by Heller (/. ¢.) as an undoubted epi-
demic of trichinosis. In

Gribzig, near Dessau, 1318: 7 or 8 cases.—(Dr. Kahler’s Hufeland’s
Journal, vol. v, p. 44.) :

Adelfingen, 1529.—Lebert (Gaz. Med. de Paris). [See Seection C.]

Strasburg, 1831 : 300 cases, 36 deaths.—(Iollstein Deutsche Klinik,
14, 1363.)

Neidermittlau: 1834, 34-3 cases called gastro-rhenmatic fever. (.
Wagner (Arch. der Heilkunde, 1864, p. 278, and Husemann, Deutsche
Klin., 8, 9, 10, 1864),

Wurzen, 1837.—(Meissner, op. cit., 1866, p. 117.)

Dresden, 1842: 4 cases, 2 deaths. One of the vietims, a lady, moved to
Breslau, and was operated upon for cancer, and died 25 years afterwards.
At the autopsy numerous trichinm were found in the museles. Two

' servants died in 1842, and the butcher who sold the meat was taken
zﬁzk, all with the same symptoms. Klopsch (Vireh. Areh., 35, 1867, p.

9).

Halberstadt, 1844, Desecribed by Dr. Abel as inflaenza or grippe.
(See Renz, op. cit., p. 50.)

Quedlinburg, 1844. Dr. Abel (see Renz, L ¢.).

“Jessen, 1845: 7 cases, 4 deaths. A. Liicki (Vierteljahresschrift fiir
ger. u. off. Med. Bd. 25, 1864, p. 102.) Triching® were found in one of
tl?gse cases by Langenbeck during an operation. A merchant had in-
'v{ted the members of a board of school commissioners to luneh with
him; seven of the eight were taken sick and four died. The suspicion
of poisoning was so strong that the merchant had to leave the country.”
(V‘imhuw, op. ¢it., p. 49.)

eipzig, 1848: 26 cases, 2 deaths, Waoner

36. Miigeln, 1848, Meismjmr (e e R -

_ Oschatz, 1848. Wagner (Arch. der Heilkunde, 1864, p. 278), Vir-
A chow, p. 50, ’ j
Wegeleben, 1849. Mosler (Virch. Arch., No. 83, 1865, p. 215), Vir-
ch‘nw, l. e.: 164 cases and 27 deaths, treated by Rudolph, called 1*1:1;1-
glish sweat” and “ black death,” the latter because the IZu{Iies became
‘black a-f:talar ]m':]g some time. Renz (op. eit., P- 4): “There was a f:mfur
and a miliary eruption; cases first observed in the employéds of a sugar

factory. Rupprecht found trich ing in on
: ' . e of these cases 16 years after.”
(Meissner, op. cit., No. 130, p. 109.) years after
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Reichenbach, 1849-50. Meissner (L ¢.).

Quedlinburg, Halberstadt, 1851. Dr, Abel (Preuss. Vereinzeitung,
November 15, 1857) described as a pecaliar epidemic influenza in the
neighborhood between the Harz (Hay Meissner, Renz, I. ¢.).

Hamburg, 1851: 9 cases, 3 deaths. Tungel says (Virch. Arch., 28,
1863, p. 391) as the judicial examination failed to show the cause of the
disease it was called “schinkengift,” as the meat was of bad quality
and sold cheaply on that account. One of the patients who recovered
died in the Hamburg mad-house in 1865, and numerous trichinme were
found in the museles. (Vireh. Areh., 32, 1865, p. 363, and Pagenstecher,
30, 31.)

Celle, Hanover, 1835: 12 cases. (Letter of Dr. Baring to editor of
Zeitschrift fiir pract. Heill, Hanover, 1864. 2d Aufl., Gerlach Land-
wirthschaftliche Zeitung, No. 381, 4073.)

Schweitz, Merschede, 1855.

Breslau, 1858. Meissner (1. ¢.).

Magdeburg, 1858. Scudler says (Deuntsche Klinik, No. 27, 1862, No.
2, 1863, also Scholz, 1. ¢.) the disease was called “acute epidemic edema
of the subentaneous cellular tissue and museles.”

Blankenburg, 1859: Nearly 150 cases. Schilz (Deutsche Klinik, 17,
1854), ¢ Dr Abel called it rheumatic fever, with acute wedema of the
musecles and cellular tissne.” (Renz, op. cit., pp. 4-5.)

L

In addition to these epidemics generally aceepted as trichinosis, there |

oceurred in Paris in 1823229 a severe epidemic called “acrodynia,”
“mal des mains et des pieds,” ¢ érythéma épidémique,” “phlegmaric
gastro-cutanée aigue multiform,” ete., and lately has been called trich-
inois by Le Roy de Mericourt.- (Arch. gén. de Med., ii, 1565, p. 620.)
[This epidemic has been generally accepted as one of trichinosis, but
according to Meissner, L ¢., and Med. Times and Gaz. (London), vol. i,
1866, p. 622, Delpech (Report to Acad. de Se. de Paris) not only denies
this, but in the latter is made to say there are no trichin® in France.
In a later work (Les trichines et la trichinose, ete., Paris, 1866, p. S0}
he does not deny the discovery of trichine in the cadaver, but says:
“We, M. Raynal and myself, were perfectly correct when we said that
no cases of trichinous infection had been known to eceur on our soil. |
“The symptoms of acrodynia, according to Dernos (Nonveau Die. de

méd. et de chirurg. prat., éd. Jacoud, Paris, 1864, i, p. 875), occur in

three series: Disturbances referable (1) to the alimentary canal; (2) to
the nervous system ; (3) to the cellular tissue of the external and inters
nal covering—skin, conjunctivie, pharyngeal, bronchial, and urethml';
mueons membranes, In the beginning there are digestive disorders—
loss of appetite, obstinate dema of the face, at times conjunctivitis

and bronehitis, often vomiting and diarrhea. Then follows stifiness of

the joints, with sensation of formication, which gives way to superficial
and deep hyperasthesia, painful, often convulsive sensations of various
kinds—contraction, twitchings, convulsions, erythematous redness, es:
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pecially of the hands and feet; later, anesthesia, weakness. pa-ral:;sis.
The erythema gives place to a yellow, blackish scaling of the skin ; fever
usually absent; intelligence clear. The results of post-mortem exam-
inations entirely nezative. )
Bascome, in his History of Epidemic Pestilences, London, 1851, al-
thongh giving his descriptions of diseases only in a general way, and
for this reason not so available for statistical purposes, yet when simi-
lavities ocenr are the more striking, becanse he makes no attempt to fol-

| low any partienlar theory. He says, p. 1i6:

t This year (1827) a singular malady, a sort of a rheumatic fever, occa-

| sioning great agony, broke out in the island of St. Thomas, West Indies,

‘| and affected almost every one of a population of 12,000 persons. lv
obtained from the negroes the cognomen of ‘dandy fever) It was
- rarvely fatal. A similar disease prevailed the year following in Paris
' ® * * A writer thus describes the malady * * *. 1twas gen-
. erally unaccompanied with any great degree of fever, but affected the
whole nervous system in a most peculiar manner, especially by a most
painful sense of formication of the hands and féet, as well as a degree
of numbness which seized first npon the members and thence extenderd
over the whole body. The formication and painful numbness of the
extremities were so characteristic of the complaint that at Paris and
elsewhere in France it was known by the name of fmal des pieds et
des mains.” The cellular tissues in this disease became affected after a
while; the hands and feet swelled, and edema attacked the face and
geveral other parts of the frame. Immense numbers suffered from it in
France. The sensations were compared to those caused by the pune-
tures from the points of a thousand needles or of some such sharp in-
strument. An intense degree of heat aggravated the sufferingssand
many could scarcely move their body or extremities without great
- agony ; cramps and spasmodie contractions were present in many cases ;
the digestive organs were greatly disordered, and symptoms of cholera
- morbus were sometimes developed in the course of the disease ; erup-

tions of various kinds occurred on the. body ; sleep was prevented by
the excessive pain and general disturbance of the system ; delivium
sometimes supervened; the sight and hearing and the sense of smell
were altogether lost in some, but in others only partially impaired. In
- Some, convalescence followed in a few weeks; in others, not until several
months had elapsed. Great numbers fell vietims to the malady, and
many perished ultimately from its sequelw.”

This disease “was observed (Heller, Ziemssen’s Cyc., iii, p. 619) as a
widespread epidemic in Paris in 1828-"20, and afterwards in various
nbhat: districts -:}.f' France, as, for instance, in Coulommiers, Pore-Cham-
penoise, Montmirail, and Vitry ; in 1846 in Belginm, and in 1854 in the
Crimean army. 1In order to recognize that this view is correct, it is only
Necessary to read the name and recollect that the prevailing epidemie in
Magdeburg and vicinity in the year 1858, and subsequently, was de-
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seribed h;_*,r Scudler” (1. ¢.) “as acute epidemic cedema of the subeutaneous
cellular tissue and musecles. We may thus compare it with an epidemic
of ‘febris desquamatio typhoides’in 1863 in Zullichau and vicinity,
dcfanribml by Irank as ‘epidemic morbid desquamation of the epider-
mis,” which without doubt is to be considered as trichinosis.”

Virchow, Leuckart, Pagenstecher, and other able observers do not
doubt the previous occurrence of this terrible disease, and Zenker very
naturally says that (Heller, . ¢.) “cases of encapsulated trichine are to
be considered as healed cases of trichinosis,” Thus the 50 cases recorded
in section A may represent not only 50 cases of trichinosis in man, but
50 epidemics. Some of them might have resulted from very light
infection, or, when the number of trichin® was large, from several such
infections, no single one of which might have presented more than a
passing disturbance of the digestive organs, or each one may have
resulted from infection during a more or less grave and extensive epi-
demie, as in the cases from Jessen, from Hamburg, Dresden, and Wege-
leben, ete. Thus, as Lenckart says (Untersuchungen, ete., p. 18), “The
disease has not failed to appear in former times, only the explanation of
the symptoms was different. Typhus, influenza, gastro-rhenmatie fever,
rhenmatijsm, gout, cedema of the muscles, and poisoning were the diag-
noses, according to the most prominent symptoms, until the discovery
of trichinosis furnished a elue to their nature and etiology.”

Referring again to Bascome (p. 86), it will be seen that the disease
called “English sweat” or “sudor anglicus” occurred in England in
1485 (p. 70), and prevailed at the same time in Ireland. It also oceurred
in 1505 (p. 75), 1517 (p. 77), and the last time in 1551 (p. 86). “The symp-
toms (p. 70) were those of a violent inflammatory fever, which, after a
shor't time, caused great prostration of strength. There were also pres-
ent oppression at the stomach and violent headache, accompanied by
lethargic stupor, and the body was covered with a profuse feetid perspi-
ration. The progress of this singular malady was very rapid, a crisis
always taking place within the space of a day and anight. The internal
heat from which the patient suffered was intolerable, yet everything
cold, or even cool, was certain death. No one was exempt. Many of
those who recovered from the first attack were attacked a second, and
some even a third time.” There are some points in these symptoms
widely different from those of trichinosis. Yet, in regard to the prog-
ress, it is possible that some of the earlier symptoms may have been
overlooked, and in regard to the danger from “cold™ it will be remem-
bered that it is only recently that a low temperature has not been con-
sidered dangerous in all forms of fever. It is possible that the remarks
of Heller, referring to what was called by the same name in Wegeleben
in 1849, will apply here as well.  TTe says (op. eif., p. 619), “The descrip-
tions of this disease present such a striking reseniblance to trichinosis
that we are compelled to consider them the same even if important
symptoms are omitted, or if others seem to be grouped anomalously.”
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(Compare Hirsch, Hist. Geog. Path., i, p. 4‘33:1 1860, ‘i"iml?. Argl:.ﬁ By
18). “The sweating plague (Bascome, p. Sl—j. ;115:} n:::cmlrml n ham:
burg, Lubeek, Stettin, Zwickan, and DBrussels in 1520.” Most t:‘f 11. ‘ﬂ]f_b
places, it will be seen further on, have receutl{r beep the seat of trichi-
nosis. “In 1525 (Bascome, p. 79), the sweating sickness, which lmrl‘
| been for some time raging in England, extended to other parts of
| Burope, and in the course of five years spread over Lower Germany,
the Low Countries, Iolland, Zealand, Brabant, Flanders, DE‘-IHDELI‘]{,
| Norway, and France. Six hundred and upwards would sometimes be
seized in a day, while of this number, when so seized, rarely more th an
six recovered, so destructive was it. In 1527, ‘deadly fevfﬂ's were rife
. in London, which, in the autumn, degenerated into sweating sickness.
It invaded Cork in Ireland, and TItaly also. In 1528, an epidemic pre-
- vailed in France The disease was a highly inflammatory form, which
proved fatal in a very short time, very frequently in the space of a
few hours. In many cases of those who recovered, the hair and nails
| dropped off, and convalescence was tedious, leaving the constitution
| much impaired. The symptoms were evidently the same as those
| observed in what was termed ‘dandy fever, which prevailed in later
times in rance and in the West 1ndia Islands in the year 18287 (referred
| to above). :
. Other epidemies to which trichinosis, in some of its symptoms, was so
| similar that it has been misnamed for them, as influenza, catarrh, ete.,
| have been prevalent many times in different parts of Burope. In the
| year 1570 there prevailed in Spain an epidemie similar to the * febris
| diaria,” and another called “sudorific fever; then the miliary pesti-
| lence which prevailed in Hungary in 1672, and Hamburg in 1675, and
the miliary or sweating pestilence,” which “committed great ravages in
| Stuttgart, Dusseldorf, Erfurt, and Jena in 1690 (B., p. 114). The miliary
| fever in Derlin in 1674, and the miliary or sweating pestilence in BDres-
lan in 1700.” In 1708 a universal catarrh overspread all Euarope and
. America. TLancisius relates that a similar epidemic appeared and raged
' with much severity in Italy, especially in Rome ; he describes the mal-
¢ ady as beginning with a running at the nose, or coryza, attended with
| pains in the limbs, extending over the whole body, but felt more espe-
cially in the chest. In Stockholm and Copenhagen many died of the
F “sweating sickness” in 1710 (L ¢, P. 119). In 1712 a miliary or “sweat-
 ing pestilence” raged at M iimpelgart; in 1720 in the Canton de Bray, in
| Lower Scine; in 1723 in Frankfort; in 1728 influenza was prevalent
§In Spaiu ; in 1736 (p. 125, op. cit.) ergotism “again ‘broke out in Sile-
' - sia, in Subborth, and at Waltenburgh, in Bohemia.! Dr. Saine de.
Pscribes the disease as beginning with a disagreeable titillation of the
feet, as if ants were creeping on them (formication), which was soon
Iauuuee:lﬂd by a violent cardialgia, or pain in the stomach ; the hands
 were next affected, then the head; many eried out that their hands and
feet were on fire ; epilepsy was one of the concomitants of the disease.”
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In 1788 there were epidemies in America; one was deseribed by Dr.
Manson, thus: “Slight influenza, stinging pain in the jaws and limbs,
soreness of the muscles of the neck, attended with severe fever; in Rit-
tingen, in 1802, the young and strong were suddenly seized with pain
and anguish afi the heart ; with violent palpitations and lacerating pains
in the nape of the neck ; profuse, sour, ill-smelling perspiration, broke
out over the entire body, and a suffering as though a violent rhenmatic
fever had seized on the tendinous expansions, accompanied the terrible
malady ; in the worst cases a spasmodic trembling ensued, the patient
fainted, the limbs became rigid and death closed the scene frequently
within twenty-four hours from the commencement of the attack” (op. cit.,
p. 147).

In the lack of complete histories of these epidemics, many of them
appear from the symptoms given, strikingly similar to trichinosis. The
symptoms mentioned being probably the most prominent are the same
as those most likely to be noticed in that disease. Excruciating pains
in different parts of the body, profuse perspiration, especially if feetid in
character, with the cedema, are insuflicient to lead to a suspicion of trichi-
nosis. Such a disease, with severe dysentery and acute pains in all
parts of the body, anguish and great depression of both mind and body,
occurred among the Carthaginians sent (B. C. 427) to subjugate Sicily
(Bascome, p. 8).

Possibly if fuller particulars could be obtained the symptoms in many
of the above epidemics would show a great dissimilarity to trichinosis,
especially in those in which vast numbers perished in a short time, e. g.,
in Copenhagen and Stoekholm, where 30,000 and 25,000, respectively, died
in 6 month sin 1710, as also in Gottingen, 1802, and in Franee in 1528,
when the short course of the disease would make a diagnosis of trichi-
nosis extremely doubtful, although more minute information might
reveal the occurrence of early symptoms of considerable duration. In
the epidemic on the continent of Iiurope, especially in France, and the
Low Countries in 1525-'30, the intense mortality does not correspond with
that of trichinosis. Itis possible that the only similarity the epidemic
of Wegeleben bore to  Inglish sweat” was the profuse diaphoresis.
But it is just as probable that an epidemic of trichinosis might have
been at some time confounded with any one of them, admitting that
they were distinet and independent diseases.

b.—Trichinosis in Europe.

From the publication of Professor Jenkins’s work in 1860, until 1866,
the medical profession of Europe, especially of Germany, were particu-
larly interested in trichine and trichinosis. It was during these and a
few following years that most of the eases under observation occurred,
and in the same period nearly all that is now known was written.

The accompanying table includes most of the epidemics reported. In
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different anthors report the same epidemic there may have been an
error committed in quoting from one who gave the town or city, and
another, as reporting a different epidemie, who gave the name of a
suburb, or part of the same eity. Often the people in several places
are infected by the same hog, or at least at the same time, as is men-
tioned by Pagenstecher, p. 34, in regard to the Hettstadt epidemic, and
no doubt an error may have been committed in mentioning the whole
number, and afterward parts of the same number as occurring in inde-
pendent epidemics.

By referring to the map of the earlier cases, it may be seen thaft these
epidemics are closely grouped around Magdeburg and Merseburg, and
a line of towns lying west-southwest of Dresden. This with the table
from Gerlach will show the intensity of the infection by the numerous
repetitions of epidemics, and it will show also that the disease has prob-
ably spread from certain nuclei. This may be more apparent than real,
however, as the spread of knowledge of the disease may only have given
a correct diagnosis to what had been constantly occurring, but misun-
derstood.

1.—PROVINCE OF PRUSSIA.

1865, several people, 1 died. 1867, one family attacked, 2 males died.
15872, 23 cases,2 died.

Heiligenbeil, 1868, several cases ; Griefenhagen, 1869, one family;
Pra Holland, 1870, 8 cases; Danzig, 1871, 70 cases,

2. —BRANDENBURG.

P::fts-:]a.m, 1368, different epidemics, 164 cases; 1867, a few cases in
Berlin, 1 death. Frankfort and other places, 1874, great number of

light cases.
3.—POMERANIA.

__ Riigen, 1861-3132, 1864765, 3 epidemics, Schlagtow, 1865, one family ;
Greifswald, 1865, one family, and 1866 a large epidemie, 140 cases, 1
death. Stralsund, one family,

-i.—Sm:sﬁ.
Gorlitz, 1866, epidemic, 80 cases, a few deaths.

5 -_E ﬂﬂm "

- Stolberg, 1860, 26 cases. Hettstadt, 1861-'62, 26 light cases, and 1863
160 cases, 28 deaths ; also 2 epidemics in 1864-65. Hmlersle{mu 1865
337 cases, 101 deaths; Magdeburg, 186667, 240 cases, 16 -:leut-lu; g 1'13:
dersleben, 1867, 34 cases, 2 deaths; Halberstadt, 1861, 100 eusr;a 20
deaths; Calbe and Quedlinburg, 1867, 3 epidemies, over 150 cases ;w-
eral di.au,thf;; Stanfurt, 1869, over 100 cases; Pr. Tichsfeld, 1869, 9 {;uﬁeq*
Wernigrade, 1873, 100 cases, 1 death; Harsleben, IST.';.%, Ti},uasea,..l;

dealthg. | : . > i Lr [ 1 -
e 1: é].ut'lﬂdlt‘tl{.‘ln of Merseburg Kr, Leaheuwerdn, 1873-'74, one family,
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dria. The cook was arrested on a charge of poisoning. (Althaus Med.
Times and Gazette, i, 1864, p. 161), One case reported by Dr. Dick-
inson in England, 1871 (Cobbold, l. ¢.). Also London Lancet, i, 1871,
¢ Oases in England from German sausages;” p. 843.

The above list comprises about 140 epidemiecs with 3,044 cases, and 17
places where no number is given; allowing, according to Meissner, 3
cases each for places in which no number is given, the whole number
will reach 3,095, with 231 deaths, making a total of about 150 epidemics,
3,800 cases, 281 deaths, and 700 cases and 50 deaths not in the listand,
as Gerlach says, such tables are far from being complete, and their im-
perfection lies principally in the faet that the figures fall below the
actnal numbers. These show, at least, the wide extent of the disease,
and at the same time give an idea of the equally wide extent of the
cause of this human infection, whether it occurred originally in the hog
or rat. This dissemination must be even more extensive than the effect
it produces, as the disease is not transmitted from one human sub-
ject to another, although many persons may be infected, and in seme
eases whole epldemics may be caused by one trichinosed hog. Rein-
hard (Arch. der Heilkunde, xviii, p. 241) says, *If we acecept, as com-
petent judges claim, that from 200 to 300 persons eat from every hog
killed by a buteher, and compare therewith the number of ecases in a
single epidemie, it will appear that only about one-fourth of those eat-
ing the flesh from a trichinosed hog are affected with trichinosis, and it
may be presumed that many trichinesed hogs are eaten without pro-
ducing the disease. This is shown by a eomparison between the num-
ber of diseased hogs killed and the number of epidemics. In Plaunen,
since 1562, 30,000 hogs have been slaughtered, and not one found to
contain trichinme. Yet these epidemics have broken out there. About
one hog in 983 contains trichin®e” (see section C). He coneludes that
according to the comparisons with hogs killed in Saxony, only four
cases of trichinosis oceur for every one hundred trichinosed hogs found.
Lenckart (Untersuchungen, &e., p. 91) says, “in this country we may
presume that each man eats a portion of about 25 hogs in a year, and
during an average life of 40 years he would thus partake of 1,000 dif-
ferent hogs. As there is found only about one trichinosed animal in
every 10,000 hogs” (see tables, &e., in section 0), we should find about
10 per cent, of trichinosed cadavers; but, as has been determined by
Elelnker, who found only 4 out of 136 bodies infeeted—about 3 per cent—
this vi'nuid make it three times as great as it is in fact. Pagenstecher
(0p. cit., p. 37) says, “5 per cent. of the cadavers in Berlin Hospital con-

in trichinge,”

2.—ErioLoGy.
Trichinosis is the disease caused by the presence and aetivity of the

ichine spiralis in the animal body. Of this there can scarcely be
ore of a doubt than of the cause of growing grain or vegetables.
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The seed is sown, and the crop will be in proportion to the amount and
viability of the seed, the nature of the soil, and other conditions neces-
sary to propagation. The discovery of the cause of trichinosis is due to
Zenker, Virchow, and Leuclkart.

Leuckart says (Untersuch., ete., p. 88, ef seq.):

“ Whenever a case of trichinosis presents itself, there particularly an
infection must have oceurred. It is not always possible when a series
of cases occur to refer them to the same cause of infection, owing to the
irregularity of their application for aid, and consequently the time of
infeetion may be somewhat uncertain, In all eases known the hog has
been the source of the disease,” yet * it is not certain that all trichings
come from hogs, as cattle and sheep may be the cause of infection. But
they are susceptible to a less degree than hogs, and while the latter in
almost all cases have shown their susceptibility to trichinosis, eattle and
sheep have shown more negative than positive results. On account of
the difference in the habits and feeding of cattle and sheep, which live
mostly on hay, ete.,, and seldom on oftal, they are less liable to sponta-
neous infection, The same holds good of the deer and roe, but to a
greater degree. On the other hand, the rabbit and hare are scarcely
behind the hog in suseeptibility, and the hare becomes a mouse-hunter
in the winter. It is probable, judging from the parallel of nature, that
by means of hogs and rats trichine are spread over the whole earth.
Rats are eaten by the gipseys, somne of the South Sea Islanders, and New
Hollanders. In Africa they are sold in the markets. As we do noteat
rats, and only occasionally hares or rabbits, we may be sure that we get
trichina from hogs. Among the inhabitants of cities, who eat by far
the most meat (not always pork) very few would remain exempt if the
parasites were not rendered innocunous by proper cooking.”

The cause of the Hettstadt outbreak was a half English blooded sow
24 years old, killed because she was sterile and hard to manage. A#f
Quedlinburg the infeeting hog had been sick for some time. At Halber:
stadt a trichinosed hog was found and eaten, but having been well
cooked no disease resulted. Delpech (quoted by Meissner, op. cit., No
138, p. 102) gives cases where trichinosed hogs were found without the
oceurrence of the disease. In Minden (Miiller, Deutsche Ztscht. f. pkt
Med., No. 14, 16, 1866) the infecting hog had been sick 12 months pre
viously, and was undoubtedly infected in the pen. Rats in the vicini
contained numerous trichine, and it was very diflicult to say which wa
the original host. Trichinw were found in the intestines as well as ti
museles. In Zittan the disease was brought on by the flesh of badly
fed hogs. In Neitleben an old man killed a hog that he had raised, an@
which had fed on rats. Several severe cases resulted, among them the
owner of the hog was taken sick and died. So it may be said of nearly i
not all cases and epidemies, that they are eaused by eating trichinosed
pork, and in all but two or three of the epidemics reported in Germar
the infection was caused by the meat from freshly-killed hogs. Simolt
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reports 2 cases of infection from beef at Calbe, and Ruppre?hi? 2 at Hett-
stadt and 6 at Leipzig. Itis supposed that the beet became infected from
contact with trichinosed pork, as the larvee of flies were thus infected at
Munich and Dresden (Haubner, Ueber die Trichinen, etc., 1864, p. 15).
Virchow (op. cit., p. 59) says ¢ such a thing as troly trichinosed beef is
not known.” Dr. Percy, of New York, gives a ease in which irichinosis
followed from eating beef fattened in a distillery. In Thionville, in Ger-
many, 60 soldiers were taken sick with trichinosis after eating the tlesh
of a goose (Phil. Med. Times, Ap. 13, 1873). An old woman in Langen-
zalza was attacked with trichinosis after eating the meat from a dog
(Bost. Med. Surg. Journal, No. 12, 1874, p. 47). Davaine says (Entozo-
aires, ete.): * The débris of an animal eaten by carnivora may become
fatal to rodents, or a carcass near a marsh or vivalet may communicate
the parasites to man or animals drinking such water. M. Urban, veter-
Jdnary surgeon, at the meeting of the butchers of Berlin, Dec. 15, 1565,
denied the danger to the human subject from trichine, as also Dr. Bel-
field (Rep. Dept. Health, Chicago, 1878, p. 25). A German butcher be-
lieved that trichinosed meat was harmless, and fed his family with it.
Several of them died with trichinosis.

In all cases where trivhinosis has occurred the meat containing the
parasites was eaten in a raw or underdone condition. In some cases
(Leuckart, Menschl. Par. ii, 3, p. 585) strongly trichinosed meat has been
eaten raw with no dangerous results. Such a case is reported by Fied-
ler (Deutsche Arch. fiir klin. Med. I, p. 63). On the other hand, tri-
chinze have occurred in animals when it was only after extended search,
and after several trials, that they were found, by Miiller in Berlin, and
- Leisering in Dresden, though the animal was pronounced infeeted and
seized by the anthorities of Gérlitz (Delpech, op. cit., pp. 7 1,78). Scheiber
(Virch. Arch., No. 55, 1872, p. 468) thinks that trichinge are more plenti-
ful in Roumania than in Germany, although few cases of sickness occur
from them, because the people cook their meat well,

There can be no doubt that there is a difference in individuals, as is
shown to a certain extent in several epidemies, and probably a differ-
ence in the same individual at different times in regard to the suscep ti-
bility to tri{:hifmua jufeetiau, due, perhaps, to habits, and, to a great ex-
fft}t, to lthﬁ_ I{Ig’EStﬂ'ﬁ powers. Leuckart says (Untersuch., &e., p. 70)

afngla individuals are found that have a complete immunity to tri-
chine, but what it consists in is not known; whether in age, Sex, or
m‘i‘-‘.”
] *Immunity may be general, s in birds and amphibia, which, accord-
ing to l_lml_z, are entirely exempt, or, as in the dog, in whieh only intes-
tinal trmlﬁun:& are found, or special as in children; or, it may be individ-
mal, al}tl fi lli'.l"j’ 1t may be permanent or only temporary, as in the case of
hogs, in 11?11!(;]1 repeated attempts at ineubation entirely failed (Fiedler),
or sometimes suceeeded and sometimes failed (Kiiln),

: Also, in man
there may be a temporarily diminished indiy

idual disposition, as ob-



90 REPORT ON TRICHINA AND TRICHINOSIS.

served by Parinelli.” (Meissner, op. cit., 138, pp. 97, 98.) Mosler (Arch.
fiir path. Anat. und Phys,, Bd. 33, p. 416) says that children with the
same amount of flesh ingested have less severe symptoms than adults,
Kratz, Cohnheim, and others agree to this. (See Renz, op. cit., p. 23, and
Ruppreeht, Rundblick, &e., p. 26.)

The susceptibility of animals is, as a rule, uniform for the same classes,
although it is very possible that certain conditions of health may entirely
change the normal aptitude. W.W. Cheyne, Brit. Med. Jour., says: “I
have demonstrated that many forms of organisms will not survive if in-
troduced into a healthy animal, yet, if an animal be previously in a state
of ill-health these forms of organisms are not destroyed, but may be
found alive in the blood or tissues.” (N. O. Med. Sur. Jour., vol. viii, p.
282, September, 1880.) Ixperimenters have often failed in infecting ani-
mals which in their wild state have been found to contain trichine; e. g.,
trichin®e have been found in wild foxes, Pyot. Pagenstecher did not
succeed in infecting that animal, while Leuckart (Untersuch., p. 71) did
so in three cases. Fiedler infected sheep, while Cobbold (op. eit., p. 157)
failed. Leuckart found pregnant female trichinse in the exerement at
the end of fourteen days. Leuckart, Fiedler, and Pagenstecher infected
calves, but Mosler got negative results. Pagehstecher got only a few
intestinal trichin@ from a goat after careful feeding. Haubner fed a
horse with no result. Gerlach (Die Trichinen) gives a drawing of tri-
chin® from a horse fed by him. Pagenstecher fed rabbits with varying,
but mostly positive, results, and Leuckart obtained positive results in
all but 5 or 6 out of 100 rabbits, and says, p. 69: ¢ Althongh I fed dogs,
cats, mice, rabbits, and hogs, I found musecle trichine only in rabbits
and hogs. I found intestinal trichinz in all cases; a marten showed a
few musele trichinge after seven weeks.” Pagenstecher found pregnant
intestinal trichin in a hare on the seventeenth day, and in the Guinea-
pig, Leuckart (pp. 71, 72) found musele trichinee, as also Clans and Pagen.
stecher, the latler only in the diaphragm. TFiedler fed bats with trichi-
nosed meat without result. ¢ Weasels and moles gave negative results,
but Kiihn found pregnant intestinal trichine four days after feeding a
" mole. Badgers can be infected according to Herbst, and hedgehogs,
according to Rollerton and Pagenstecher, but Leuckart’s cases died in
a few days. Virchow, Zenker, Davaine, Fiedler, Pagenstecher, failed
to find musele trichine in the dog, but Leuckart (p. 72), as also Herbst,
Vogel, and Cobbold, obtained positive results; the former, in one of two
cases, found trichinge mostly in the diaphragm. Intestinal trichine are
usnally found in the dog after feeding.”

#Ttis easy enough (Leuckart, Untersuch., p. 83, 84) to find intestinal tri-
chinge (after feeding) (Leuckart, Fiedler, Pagenstecher) in hens, turkeys,
doves, and geese, but no one has yet succeeded in cultivating muscle
trichinge in birds., Pagenstecher did not even get intestinal trichinge
in jays and jackdaws. In frogs and waternewts no intestinal trichine
were found by Leunckart, Claus, or Pagenstecher. In many cases the
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disease are in progress at this time. Besides the subjective symptoms,
pain, feeling of tension, dyspneea, &e., two objective symptoms are es-
pecially prominent. The peculiar position on the back, with the angu-
lar contraetions of the elbows and shoulder and light flexion of the hand,
the complete extension of the thigh and leg, and the elasticity of the
muscles, which continues after death.- (Meissner, op. cit., 138, p. 91.)
Cohnheim found myositis, both parenchymatous and interstitial, in the
third week, which at expiration of the fifth and sixth weeks was more
extended. (The blood is more fluid than normal, but in the smaller
veins thrombic coagule arve seen.)

“In every body (Hedersleben) the number of trichine was inered-
ible, and, as might have been expected, the number of those infesting
the muscles was in proportion to the duration of the disease, and while
in the fourth week they were limited to the trunk and head, in the sixth
and seventh weeks they were found in great numbers in the extremi-
ties. There was nothing remarkable in the distribution. The number
of intestinal trichiha was also enormous, and in no case were they absent
from the colon, while I have never been fortunate enough to find a single
one in the evacnations of the patients. Even after the eleventh week
numerous female trichinge full of eggs and embryos were found.

“Stein, in two cases in Hedersleben, found no young migrating tri-
chine. Kratz (op. cit., p. 60) thinkg they were overlooked; he found
them most plentiful in the cases dying early ; in those to whom benzine
had been administered, they were fewer, but they were numerous in all.
In all cases he found them in different stages of development, while
Cohnheim (Virch. Arch., 36, 1866, p. 161) in some bodies easily found tri
china in all stages of development, from those of the earliest forms to
those thoroughly encapsulated. In several cases, in spite of the most
careful search of the probable localities, no difference could be found
in the trichinze,

“ The anatomical changes in the alimentary canal, compared with §
the severe symptoms—vomiting, the severe and obstinate diarrheea,
which as often alternates with as obstinate constipation—are very in-
significant. In the first four weeks there is only the appearance of a
more or less fresh catarrh, pale grayish cloudiness of' the mucous mems §&
brane, roundness and slight swelling here and there of the solitary fol
licles, small areas of hyperemia or hemorrhagic spots. The lymphaties,
perhaps, partake of the same general condition. The mesenteric glands i
are constantly swollen and infiltrated at first with a soft gelatinous sub- #§,
stance, which in the later weeks is hard, grayish white or 3‘ellﬂ‘ﬂ‘i
gray, as in ileo-typhus, returning in very late stages nearly to their
former shape, yet somewhat enlarged, flattened, hard, and of a grayishiy,
white or pale gray color. These enlargements can be considered o8 ¥,
first as a consequence of the severe enteric metamorphoses or as a con J1 .
quence of the presence of the migrating triching if, as Virehow believes, #
triching oceur in them, which, however, is denied by Cohnheim.

1
|

'_
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In six cases reported by Kratz (I. ¢, pp. 61, 62) there was moderate
w@dema, rapid post-mortem changes, partially coagulated blood. The
mesenteric glands showed active hypermmia and marked increase in
size. The peritoneal cavity contained a thin serous effusion, slightly
tinged with blood; a similar fluid, but in less quantity, was found in the
pleural and pericardial cavifies. The heart, liver, and kidneys showed
nothing abnormal, as also the intestinal mucous membrane, with the ex-
ception of spots here and there of capillary hyperemia. In the langs,
in one case, there was double hypostasis with infiltration. In two other
cases there was fatty liver, in one of which—that of a very fat woman—
it was probably of prior origin; in the other case, a boy aged seventeen,
there was a small recent tumor of the spleen, and cloudiness and ineip-
ient fatty metamorphosis of the cortical uriniferous tubules. There was
also hypostatic pnenmonia. In ten other cases dying after the fifth and
sixth weeks—one of which showed an old mitral insufiiciency, with
stenosis and chronie catarrhal infiltration in both lungs, and considera.
ble effusion in all the serous cavities, besides induration of the kidneys—
there was imperfectly coagulated blood, never a buffy coat. In all cases
there was double hypostatic edema of the lungs, with single or double
hypostatic pnenmonia; the mesenteric glands, thongh not much in-
ereased in size, yet considerably swollen, were hard, flattened, and
gray; the intestinal mucous membrane was mostly pale, or showed
only a partial capillary hyperemia; the spleen, though variable, was
mostly healthy; and there was fatty degeneration of the liwer. In
one case this degeneration was confined chiefly to the periphery of the
lobules, while the central portions were unusually dull and pigmented.
In all cases there was a cloudiness of the cortical portion. (FEdema was
considerable in all cases, with contractions of the elbow in most of them.
The arteries and veins were normal. In one case, in which there was
fatty liver and left hypostatic pneumonia, there was a purulent eollee-
fion in the pleural cavity with development of gas, which escaped on
opening into the eavity.

- Stomach.—Kratz (p. 75, op. eit.) “found one case with ulceration of
the stomach, but donbts its causal connection with the ingestion of
trichine, and quotes a similar case in Quedlinburg.” Ebstein (Wien.
Med. Presse, 13, 14) in one case “found numerouns round uleers in the
Stomach and dunodenum.” Klob (Wien. Med. Woch., No. 11) reports
one case in Briinn where “peritonitis followed the rupture of a duodenal
ulcer.” Cohuheim found three cases of uleeration of the stomach, and
Wolff (L. ¢.) fonnd them “in a man previously sound who, during an
H:'ttauki of trichinosis, died of hiematemesis, but there was an old uleer
in which the eroded artery, from which the blood came, was found.”
W},’sﬁ fnu+uﬂ ulcers in the stomach of a cat. “Thus, ulcers of the stom-
ach and intestine are not uncommon, and may lead to a fatal result?”
(Meissner, . ¢.) Ina case reported by Dr. Gilpin (see section 13), ¢ the
stomach and iutestines were empty, and showed evidences of prolonged
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congestion.  (See, also, Leuckart, who found irritation of the intestinal
tract and peritonenm, with a “dirty” effusion in the cavity of the latter.)

Liver.—Of the above cases mentioned by Kratz, a fatty condition of
the liver was found in nearly every one; and in only two eases observed
by him were there any symptoms referable to that organ during life,
Two cases by Maddren (. ¢.) the liver was fatty. Hun (L ¢.) found the
liver clay-colored and very much enlarged. Boehler (quoted by Kes-
leuch, p. 35) mentions one case of fatty liver in which death ocearred
after nine weeks. Dr. Gilpin, Milford, Ind. (American Practitioner,
September, 1879), in one case there was only a slight congestion of the
left lobe of the liver.

Spleen.—In Dr, Gilpin’s case the spleen was swollen, darker and firmer
than normal. Warfwinge (L ¢.) found the spleen enlarged. Hun found
itnormal. Cohnheim, according to Renz (p. 39, op. ¢it.), found fatty meta-
morphosis of the spleen in one case. In one case (see Aitken, op. eit., p.
160) trichin® were found alive in the spleen. Maddren (Kings County,
New York, Med. Soe. Rep., 1879, p. 181) in one of two fatal cases the
spleen was slightly enlarged; in the other it was normal, which is the
condition in most cases reported.

Kidneys.—In Dr. Gilpin’s case the left kidney was congested, with a
small ealenlus in its pelvis. In two cases by Maddren (/. ¢.) there was
congestion, and a small cicatricial nodule was found in one. Warfwinge
(. e.) parenchymatous nephritis in one case; Cohnheim, fatty degenera
tion, one case. (See, also, Renz, p. 39.) Otto (Memorabilien, No. 10)
found considerable reddening of the pyramids and a purulent effusion
in the pelvis. Other cases normal.

Bladder.—Generally, if not always, normal.

Peritonewm.—Mostly normal or slight reddening, “with (in animals) 2
dirty effusion containing embryos, pus, and fat globules.” (Leuckart.)

Respiratory tract.—* The muscles of the larynx are notoriously infil
trated with trichinge. In the fourth week there is not seldom a profuse
bronchial catarrh, and a further inflammatory process in the parenchyma
of the lung and pleurs, which may cause death. Cohnheim (I ¢.) found
in most of his post mortems a reddening of the bronchial mucous mem
brane; the latter was also covered with a tough, glutinous slime, and
there was hypostatic congestion and splenization of the lung, and i_
seven cases there was real infiltration.” Meissner (. ¢.). In fourteen
cases examined in Hedersleben (Meissner, op. cif., 133, p. 95), the patiy
ological condition of the lung was due to hypostasis, while throms
bosis and embolism, which Rupprecht says is the cause of trichinous
pneumonia, did not occur. Of seven cases examined by Rupprechts
fatal pneumonia existed in six, of which the left lung was affected alon & L
in five cases, and a double pnenmonia existed in one. The autopsy=
showed cireumseribed conical infarctions in the affected Iung, with thes
apex towards the root of the lung and the base towards the pleural sut
face. The branches of the pulmonary artery ending in two infarctions
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were filled with embolic clots riding on the septum between the two
branches at the bifurcations.

In Gilpin's cases (American Practitioner, September, 1879, p. 135)
“The larynx and bronehi showed signs of catarrh. The right lupg
was congested, with dry adhesions between the plure that were easily
broken up. Warfwinge (I. ¢.) reports hypostatic congestion of the lung.
In Huw's cases (Hun, I ¢.), the lungs were bright red. Of Hurrisﬂn’a
(Hun, L ¢.), six cases (post-mortem), three had tuberculous disease of
the lung and three had manifest signs of scrofulous uleeration, : Camp-
land (Path. Soc., London, 1874) ** A patient died of chronic phthisis and
recent acute bronchitis. He had suffered with trichinosis nine years
previously.” In oneof Boehler’s cases (Obs,, xiii) there were gangrenous
infarctions of right lung, pleurisy of same side, bronchial catarrh, and
pulmonary edema. Virchow says (op. eit., p. 34): “In a few cases I
have examined the bodies of those said to have died of consumption,
and have found, besides a marked lung disease, extensive trichinosis
and extreme emaeiation.” (There seems to have been more or less
emaciation in all cases where trichinge have been found post mortem,
and among the earliest cases it was so common that) Wood (l. ¢.) speaks
of finding trichine in a robust subject as something remarkable. (See
Pathology, &c.) In the single death reported by Dr. Miinzet (I ),
among 53 cases at Neustadt, there was meningitis and spots of soften-
ing of the brain, hypostasis and left-sided pleuritis, softening of the
~8pleen, and {ibrinous deposits in the mitral valves. * Dr. Wilson (Saint
Louis Med. Reporter, July 15, 1866) found trichin® in the lungs of a
patient dying in Marion, Towa.” (Aitken, i, p. 160).

L have given the above pathological conditions as observed by different
Ppractitioners, to show the probability that in many diseases referred to
obscure symptoms or causes, the death may really although perhaps
Temotely, be due to the presence of trichine; but the presence of such
and such pathological changes—which may not in themselves be suffi-
cient to account for death—may lead to a diagnosis which will be false
if based on them entirely. It shows also that it may happen during an
epidemic, that patients dying with trichinosis may present an immense
fumber of pathological changes which may have no further relation
ﬁn‘th the disease than to make the patient less resistant to any cause of
_@em:h, as in Cohnheim’s case in Hedersleben, where a boy aged fourteen
had endocarditis, mitral stenosis, chronic indurated poneamonia, and
effusion into peritoneal cavity.

_“The effect produced by the ingestion of trichinous meat varies with

e number of trichinge, the susceptibility of the individual, and the
Period elapsing prior to the onset of the disease.” (Scoutetten, op. eit.,
Pp. 65, 66.) Renz (op. cit., p. 87) divided all cases into two classes, ac-
cording to the severity of the symptoms, one of which embraced all
those cases usually deseribed as typical by Rupprecht, Zenker, Virchow,
Leuckart, Scoutetten, Kestner, and others; and the second, a light form
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(which, according to Sutton, comprises by far the greatest number of
cases) in which the symptoms from the ingestion of small quantities of
trichinosed meat or idiosyncrasy of the subject are very slow in their
progress and is called insidious (sehleichende).

“Those suffering from the insidious form are greatly in the minority.
They walk about, but feel tired and exhausted, have a good appetite,
evacuations normal or but little changed, pulse normal or but slightly ac-
celerated, sleep scarcely disturbed, drawing or lancinating pains here and
there, especially in the nape of the neck and extremities, with or withont
rigidity of the deeper muscles. In short, they are neither sick nor well,
and yet they feel something of which they can give no account. They
belong to the same category as those of which nearly every epidemic of
typhus, dysentery, cholera, &e., has its contingent, that either get well
soon or after a time suddenly develop the severer symptoms of the dis-
ease. During this transition, when it oceurs, the pains previously some-
what vague begin to be intensified and localized in the museles, which
now become more prominent—eedema appears, a ¢hronie febrile condi-
tion sets in, and its further counrse differs from the typical form only in
being less acute. In other cases—and these are the most terrifying—
there oceurs suddenly a high fever, with severe bronchial catarrh, and
the patient suecumbs to the attack in a few days. The interpretation
of the causes of the disease while it thus maintains its apparenily harm-
less character is not difficult—a small quantity of meat consumed, a
method of preparation by which most of the trichin® are killed, the
early evacnation of the ingested food per orem or per anum, or a low

individual predisposition. On the other hand, there are cases which, §
neither recovering nor following the regnlar course of trichinosis, sud-  §

denly take on a character difficult to explain, Kratz gives it as lis opin-
ion that, besides a profuse bronchial secretion, the lungs appear normal,
there are no signs of thrombosis or acute cedema, and the brain is found
intact, and leaving out the high fever there is nothing to account for
death at this time unless it is accepted that a sudden paralysis of the
museles of respiration is caused by the invasion of a new brood of trichi-
ne. This view, held by Kratz, is founded on that of Cohnheim, who
believes (Virch. Arch., No. 36, 1866, p. 161) that the intestinal trichiu®
may breed repeateddy at intervals, and that the migration of every
brood gives a new impetus to the disease.” (See section B; Kuntz,
Trichinenkunde, Stuttgart, 1866, p. 15, Leuckart.)

The typical form of trichinosis is divided into three stages (Rupprecht,
Vogel, Leuckart, p. 85): 1st, stadium ingressionis; 2d, stadium digres-
sionis; 3d, stadium regressionis. Boehler (1. ¢.) calls the first, stadinm
prodromorum et infectionis; second, stadium immigrationis; third,ﬁta.-
dium obvelationis. Kestner and Scoutetten follow the division into four:
stages, the second and third of which correspond to the second stage of
Rupprecht. The first stage is that of gastro-intestinal irritation; second, §'
of muscular irritation; third, the typhoid period; fourth, that of anasarca:
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or anemic edema. Scoutetten limits the first sifage tt? the development
of the intestinal trichinw, the second to the l_urth _1:-t t!m embryos and
their escape from the intestine; third, their migration l':he mn.'-aclfs 1;
fourth, encapsulation of the trichina, c-:}rres[ml?mlmg very “E':ﬂ]_'].}; W 1t

the model suggested by Renz. Renz (p.80) mentions the possible dn-na-l
ion of the disease into four stages, viz: 1st, the prodromal ; 2d, stage: of
intestinal irritation; 3d, stage of muscular irritation, and a 4th which
marks the retrugreésiuu of the symptoms and convalescence of the
patient, but adds— ;

«Snch a stereotyped division does not mrrespnnd_ with a true con-
ception of the course of the disease, for to be ﬂ!JI‘I'EGt it would be neces-
sary that in all cases, all of the intestinal trichin® should bf-:_.cmm‘-% SeX1-
ally mature at the same time; every female trichina should give birth to
the same number of embryos at the same time, which should pass at
the same time, by the same road, to the same museles. But of the ft.}lll'
possible stages none except that of muscle irritation is entirely certain.”
(It failed in 22 of Kratz's cases.) * Kratz (who did not make a general
division into stages) observed a period of incubation lasting from a few
hours to forty-three days, and even had cases in which there were no
disturbances of the digestive funetions.”

[ have therefore followed Renz in the symptomatology of the disease,
but have introduced points from Leuckart, Kratz, Scoutetten, Kestner,
and others, which as a rule are placed in brackets, with initials of
author’s name.

¢ From a few hours'to a few days after fhe ingestion of the trichinous
flesh the patient is seized with symptoms of indigestion; complains of
nausea, cardialgia, belehing, diminished appetite; the tongue is coated;
there is a feetid breath, vomiting, or ernctations; a feeling of general
weakness, and prostration and utter exhaustion [or they complain of
feeling so tired, Kratz, Rupprecht, Maddren, Sutton]; there are flashes
of heat, rigors [perhaps a chill, Kratz], fullness of the frental region [or
headache, 1.], vertigo, lancinating and flying pains in a few groups of
muscles, particularly in nape of the neck and flexors of the extremities.
After twoorinore days there appears a choleraic or diarrheeaic discharge
from the bowels. The vomited matter is at first slimy, then bilious. The
stools, at first brownish and streaked, take on the clay-like character of
many typhus stools. Severe neuralgic pain is almost always present in
the abdomen, and pain is feltin the arms and legs, and sometimes in the
intestines.”

In the severest cases the patient may suddenly die at this stage of
the disease with all the appearance of cholera, or from extreme exhaus-
tion. Those who do not vomit now and then become by degrees excess-
ively debilitated. As the stools become less copious and less frequent
they still retain their clay-like appearance. The pain in the abdomen
becomes somewhat duller. Thus pass the first eight days of the disease.

The diarrhea may pass off soon and give place to an obstinate constipa-
El EX¢ 9_"_'7
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tion, or may continue into the second stage of Rupprecht. Jackson (L ¢.)
says if the bowels are constipated they remain so; if loose, the diarrhea
continnes (see case in Briinn).

“The most important and constant symptoms of the second stage are
w@dema (which, according to Kratz, commenced oftenest on the tenth
day) and profuse perspiration. The skin is covered with sweat, which
is acid, persistent, abundant, and often of a nauseating odor” (K., p.
G4). “This stage (Renz) is ushered in usually on the seventh or eighth
day with cedematous swelling of the eyelids, which often spreads to the
neighboring parts, and sometimes is associated with a light form of con-
junctival catarrh; oceasionally the pupils are dilated and photophobia
is present.” The power of accommodation is diminished and the eyes
may be fixed (Kittel, I, ¢.), indicating the presence of trichin in the or-
bital muscles. [Durr (Zeitsehr. fur prakt. Heilk., ii, 1864, p. 230) found
““a characteristic cedema of the papilla of the optic nerve.”] Pain in the
orbital muscles, often occurring in the fifth or sixth week, especially in
the morning, is present in all the severe cases, and subsecleral ecchymo-
ses sometimes appear. The wedema of the eyelids does not last long,
and in some cases it is very light so that it may not be noticed—or it
may be entirely absent—and sometimes it disappears to reappear after
four or six weeks. “It reaches its maximum of intensity in persons of
lymphatic temperament and in thin-skinned persouns, as in women and
children and is not dangerous unless it invades the larynx or men-
inges, which is most liable to occur in fat persons.” (K.) The fever
suddenly increases, and may reach 40° C., with the pulse at S0 to 120
per minute or more, but is oceasionally very light or even absent—
(Jackson); an unquenchable thirst and an overwhelming sense of heat
torments the patient; the tongue is furred, yellowish white, or covered
with a black, sooty, clammy coating, soon losing all epithelium, becomes
.of a uniform dark brownish red; it is smooth and covered with papille
.or blisters—the latter manifestly not due to direct migration of trichin
-while eating the infected meat, as is held by Rupprecht (Meissner, op.
«¢it., No, 122, p. 222, No. 138, p. 93)—“and suddenly—generally in the
night—there occurs extreme dyspnoea, often lasting for several hours
and sometimes recurring daily for weeks” (sometimes the diaphragm
sinks down and remains in a state of tetanie rigidity). The brain for
the most part is undisturbed; or coma, due to disturbed respiration,
may ocenr after attacks of dyspnaea. There is a total indifference to
surronndings, but a great fear of death, Insomnia is present in adults,
Dbut does not often oceur in children, who are more apt to be soporose.
Colic and mesenteric neuralgia come on with migration of trichin in
the second week. There is hyperesthesia of the skin (see, also, Gilpin's
-cases) (and praritus often appears after the disappearance of the _uedema} i
more rarely there is formication in the height of the disease, with tume-
faction and @dema of the lower limbs, and, in one case, in the fifth or
sixth weel there was complete anmsthesia, lasting one day; singultu
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was present once, through complications in the cerebellum” (Meissner,
op. cit., 130, p. 94). Pleurodynia is sometimes present and delirinm is
occasionally permanent. (Se., p. 67, also, Kratz.) Hearing is frequently
impaired (Meissner, [ ¢.). “If the patient previously has not been too
much debilitated or exhausted by the disease he may pass through
| this ordeal, but many suceumb in a short time. Then the muscles of
the neck, loins, and limbs, particularly the flexors, show more or less
stiffness and inereasing tenderness, which latter is constantly found,
on pressure, in the epigastrinm. (Edema, commencing in the roots
of the limbs, proceeds towards the digital extremities. Motion is
extremely painful; the elbows are bent and the knees drawn up.”
(The contraction of the flexors, constant in the onset of the disease,
is sometimes accompanied, in advanced stages, with a tetanic rigidity
of the neclk, back, and loins, and often by lockjaw. Kratz.) The pa-
tient finds ease only by lying flat on his back. (Children usually lie
on the side with knees drawn up, the elbows flexed, and are plunged
into a profound sleep. Rupprecht, Kratz.) * Extension of the ever-
progressing myositis is indicated now by the trismus, stiffness of the
tongue, difficnlty of swallowing, hoarseness, the asthmatic congh, and
arrested stools.” Severe sweating oceurs, sometimes followed by a
miliary ernption. (Ischuria of a low grade often oceurs—Meissner,
l.c.) Asarule there is an extraordinary decrease in diuresis. Rup-
precht found no albumen, but Maddren found it in one case and it has
been found in others. Jessnitzer found involuntary diuresis five times,
Kratz only once; then in the coma preceding death. (Jessnitzer gives
eases of pustular eruption and herpes, petechiw ecthyma, and furunculi,
often seen after the subsidence of sweating. Warfwinge (L ¢.) gives one
case where the skin of one shoulder was swollen, red, and painfal. In
Friedrich’s case [‘_l]uﬂted by Kestner, p. 27) there were pustules sur-
rounded by a red areola. Veh. (St. Ptrsbg. Med. Wochenschrift .J o. i,
No. 47) saw a large number of furunculi and numerons bluish suggilla-
tions. Kestner also (. ¢.) speaks of furunculi containing trichine. In
one of Boehler's cases the skin bursted in several places.)

“Asarule the disease will now turn (exeeépt in individnal cases) towards
q.f'm-'nrable termination and be completed in a few weeks, But in the
severest cases, which frequently progress to a fatal termination, the
pulse increases to 120-130 or more, per minute, and is small and wealc;
the fever takes an adynamic character and the patient becomes apa-
thetic. T.riamua, when it exists, is angmented ; the tongne, though more
mﬂmblfa, is r!r,},r amd trembling ; vespiration becomes more labored, and
the patient lies flat on his back. In short all the appearances of a fatal
case of typhus fever are presented. In eases which progress towards
récovery, there is a decrease of fever in the fifth weel; and the pulse sinlks
toiﬂﬂ or less, the appetite improves (becomes ravenous, L. Kratz), the per-
spiration becomes less copious and the urine inereases in quantity, some-
times suddenly, and then the edema 1a pidly disappears, and the only
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remaining symptoms are slight pains in a few muscles, emaciation, weari-
ness, and lassitude.

“ A large number of the cases reaching the seventh week progress
regularly to convalescence ; a few somewhat lighter or partly abortive
cases are entirely recovered, and show only in their complete emaciation
the appearance of having passed through a severe sickness. Very many
of these attacked later are still confined to their beds with weak com-
pressible pulse (96 to 132), little or no appetite, and troublesome thivst;
the muscles of mastication are more or less swollen and rigid, and the
still dry tongue can only, with difficulty, be projected. In some cases
deglutition is diffieult, the voice is still weak, suppressed, or hoarse;
sometimes there is cedema of the skin of the thorax; pressure leaves
no marks, or only those quickly effaced, and sometimes is extremely
painful. The respiration is mostly superficial, short, and accelerated.
The intercostal spaces do not recede on inspiration, and the thorax
moves as a whole, as in unilateral pleuritic effusion, when motion of the
intercostal muscles is interfered with by the pressure of the liquid ; yet
a really pleuritic effusion is never found in trichinosis; the peritoneal
cavity shows signs of a greater or less degree of ascetes; the urine is
seanty and high colored; the bowels remain unopened on account of
weakness of the abdominal musecles, and some patients cannot raise
themselves under any cirennstances, and when helped complain of pains
in the back and loins, and show a tendency to double up. The lower
extremities are greatly swollen, one often more than the other, half
bent, or, if extended, then abducted ; the skin readily yields to pressure,
to a greater extent in most eases as the foot is approached ; sueh press-
ure generally produces considerable pain. The legs often present the
appearance of phlegmasia alba dolens. The arms are swollen more seldom
than the legs, the swelling oftener confined to one side, and the forearms
are generally half flexed ; the flexion can be completed without dis-
turbing the patient, but the slightest attempt at extension produces
severe pain. The skin frequently changes in temperature and is often
very moist from perspiration. In most cuses the patients were ver)
much relieved after sweating commenced. Then once or twice daily
there occurs a most frightful paroxysm of depression, which, after intol
erable heat and agony of suffocation, ends in a refreshing diaphoresis.”™ =

In addition to these symptoms Iestner (p. 60, op. c¢it.) mentions
symptoms of peritoneal irritation, and as the abdomen becomes bloated &
and tender the disease may be taken for a typhoid affection; carpho-
logia and hicenp announce the approaching end. In his “fourth stage™
the symptoms all diminish. In those cases in which the fever has nof
diminished in intensity towards the sixth week pleunritis or bronehial
catarrh are liable to appear as complications. Pleurisy, observed oftens
est on the right side, is slight, as is also the bronchial eatarrh, a’lﬂmug_ L
the latter may be prolonged for several weeks. The debilily is s '
great, and there generally appears around the malleoli an @dema dué
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to blood-poisoning and perhaps to certain changes in the liver, as lately
has been observed by Cohnheim in Hedersleben (Leuckart Unt., p. 87),
which often extends to the sexual organs or even to the umbilicus. This
new @dema is essentially different from that observed in the beginning
of the first week, of which the duration was not more than eight days;
it is as much more extensive and prolonged as the an®emia, of which it is
the expression, takes a greater or less time to disappear. If the impov-
erishment of the blood has been considerable, and the destruction of
the muscular tissue great, the cedema attains the proportion of an ana-
sarea or of a general hydropsy. “ Pneumonia (Kestner, p. 68)is an-
nounced at the commencement of the fourth week by a sudden pain
usually in the left side; the pulse becomes fuller and more frequent;
the respiration is superficial, painful, and reaches 40 to 56 in a minute ;
perspiration is increased and a cough occasionally supervenes, rarely
accompanied by expectoration; the sputa differ from those of true
pneumonia in being composed mostly of blackish blood. The base of
the lung on the affected side shows dullness on percassion, rales with or
without bronchial respiration. This state may last for several days
without any noticeable change in the local symptoms ; the exhaustion of
the patient increases visibly from day to day; the least movement aggra-
vates the dyspnea and paralysis comes on, almost always without delir-
inm, five or six days after the lung is invaded.

The abortive (Rupprecht Rundblick, p. 26) rheumatoid cases, mostly
‘moving about, and, as a rule, without intestinal symptoms, are ushered
in with @dema of the lids about the third week after infection with my-
driasis and soreness of the muscles.

Trichinosis of children is characterized by less danger, very copious
collateral cedema, considerable mydriasis, lessened muscular pain, ability
to lie on the side, sleepiness, and rapid convalescence.

5.—DIAGNOSIS.

Pagenstecher (Die Trichinen, Auf. Leipzig, 1866, p. 38) says: “There
18 no certainty that because trichinosis has never been discovered in
a place the people have nothing to fear from it, as it is more than
likely that in the general lack of knowledge of the disease, cases may
have been unnoticed (misunderstood), as it has become cosmopolitan
With man, hogs, rats, and mice.” Virchow says (Lehre, etc., p. 50):
*The sickness existed long before anythin g was known of trichinosis, so
that what is new in the matter is not the disease, but the knowledge of
it:” Before the disease was known, numerous mistakes had been made in
giving it a name which corresponded to one or several of its most prom-
inent symptoms at the time. In many of the epidemics thus misnamed
the symptoms have since been closely analyzed, and found to correspond
80 closely with those of trichinosis that there can be no longer a doubt
as to their etiology and pathology, as in some cases the diagnosis of
trichinosis has been confirmed by the history and post mortem examina-
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tion of individual cases surviving such epidemics, as in Dresden in 1842,
and Jessen in 1845 ; also in Wegeleben after sixteen years, and Ham-
burg after fourteen years.

In some of the earlier epidemics the fact of a disease arising from the
use of certain meat was very apparent, and as there was no other ex-
planation at hand, the cause was laid to a peculiar poison in the ham
(Schinkengift) or sausage ( Wurstgift), perhaps, as Wagner says (Delpech
Die Trichinen, p. 46) in regard to finding copper in the intestines of
cows in Leipzig in 1843, in order to give it a name. Virchow asks (op.
cit., p. 48): ¢ Is there a ham poison? No one can say so with certainty,
for no one has ever isolated it.” Scoutetten says (op. cit., p. 72): “Since
the discovery of trichinosis no mention of Schinkengift, Wurstgift, ete.,
is heard, although this poison was said to have heen isolated by different
chemists ;7 and according to Dengler (Dissert. inaug. Strasbourg, 1863,
p. 66), quoting Van Hassel (Thiergifte, 1862, p. 136), says: “ Its toxic
prineiple, according to some authors, is eyanhydrie aeid, according to
others picrie or sebacic acid, according to Buchner and Kerner batylinic
acid, and according to Heller it is the sarcina noctiluca.” (Jour. med.
chir. Brussels, 1854.) Diseases caused by these meat poisons have often
been referred to. Epidemies of Wurstvergiftung have often oceurred
in the eastern part of Germany, and in Wiirtemburg alone since 1793
634 cases have been reported, of which 260 were fatal. The symptoms
correspond to those of trichinosis, excepting in the absence of fever,
abrupt invasion, and shorter duration; but there is a possibility that
some of the earlier symptoms may have been overlooked. If these were
really cases of trichinosis then some of those mentioned in the first part
of Section I of this report can be received more readily, and Gerlach’s
views as to the recent introduction of trichinm into Germany must ap-
pear incorrect. But Rupprecht (Trichinen Krankheit, ete., p. 36) says:

“] have treated mineteen cases of Wurstvergittung, all of which re-
covered. In no case have I observed edema of the eyelids and face, so
characteristic of trichinosis, so that none of the nineteen eases conld
lhave been due to trichine. My cases commenced usually with diarrhea
and vomiting, and were marked by feebleness, vertigo, burning and
dryness of the throat, colie, pains in the limbs, dysuria, and icterus.
Recovery followed in eighteen cases at the expiration of the first or sec-
ond week, and in one it was prolonged for four weeks, the patient ex-
hibiting great weakness, pain in the joints, slow pulse, constipation,
sleeplessness, loss of appetite, and an@mic edema.” ]

Kratz (op. cit., p. 106) says: “I believe that to Wurstvergiftung many
other kinds of poisoning which assimilate trichinosis may be added.”
Whether or not there is a special poison developed in certain meats,
there are certainly cases on record in which diseased meat has been
eaten, some of which have resulted in death, e. g.:

(1) The spleen of a cow dying of symptoms of typhoid fever was
eaten. (2) Two men ate the flesh of a fowl dying of choleraic symptoms;
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both taken ill. (3) The flesh of a cow weunded in tl_m udder and lm_pe-
lessly sick, was eaten. (4) Near Zurich 27 persons died from partaking
of the flesh of a five-day-old calf, born of asick cow ; one man ate of the
liver, almost raw, and died on the eleventh day. (5) A cow which was
taken sick after delivery, and was killed after 56 hours, infected 49 per-
sons who ate of the.flesh; 1 fatal case. (Gerlach, Fleischkost, &e., pp.
91, 92,)”

An old woman ate of the flesh of a sick dog, and other animals, cats,
ete. (Bost. Med. Surg. Journ., Nov. 12, 1874, 471.) Many nt—_hur such
cases are reported. (Jahresbericht, ete., 1878; Schmidt’s Jahrbuch,
1578.) It is very possible that in times of excitement about trichin-
osis other diseases may be pronounced trichinosis, as in ]Iu,mn*u in
1866-767.  (Oral communication to the writer by Dr. Finley, of Havana.)
Alsoin four cases of gastrie catarrh (Kratz, p. 103) with rheumatie pain,
when no trichinz could be found:in the remains of the meat eaten, and
patients fully recovered in four days, and in some cases perhaps spoiled
hams may have been the canse of sickness referred to trichine. What
was reported as trichinosis from American hams in Bremen (Focke, I. ¢.)
was caused by ham that was otherwise poor in quality, and on this ac-
eount sold at auction,

Trichinosis has been called acrodynia, gastric fever, rheumatism, gas-
tro-rhenmatic fever, cholera, as at Hedersleben ; typhoid fever, influenza
or grippe, as at Blankenburg ; typhus fever, Zenker and others; “ En-
glish sweat,” as at Wegeleben ; nervous fever, Plauen, 1862, and in 1874
in Gratzungen.) (Dr. Grazenick, L ¢.) Inthe epidemic ocenrring in Bo-
Venden, 1874, Dr. Kraemer (/. ¢.) says the first case was diagnosed *ca-
tarrhal rheumatic affection, with angina.,” 1In Calbe in 1863 the diag-
nosis was made after dissection of the first vietim had revealed the true
character of the disease. Rupprecht, althongh familiar with the typical
form of trichinosis, overlooked two epidemics in Hettstadt in 1861
and 1562, and this occurred in a country where the attention of the
medical profession was being constantly ealled to wetual epidemics of a
disease which at that time was beginning to excite the fears of the whole
population. In the epidemic of 1863 the first symptoms were diarrhoea
and vomiting, which he says had not before ocenrred in trichinosis.
The thermometer ranged (in the first part of October) from 3:° I3, (400
{?.j at noon to 13° R. (16.25° O.) at midnight ; and owing to this condi-
tion of the weather he considered it an epidemic of acute gastro-intestinal
mtu-rrh._ (See differential diagnosis for further particulars.) Jessnitzer
1_1130 at Hedersleben persisted in calling the disease cholera, even after
it had been prononnced trichinosis by Kratz and others. Now, it does
1ot seem Iu_}ssihle for such diagnoses to be made by persons who have
read fln:,'l;hﬂlg of the course ol trichinosis. But these facts are only
mentmneéf to show the possibility of other mistalkes of the same charac-
ter oceurring in other places and passing by wholly unrecogniged; also
to show how 1t may be that many hard-worlked physicians, both in the
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cities and in the country places, who may have theoretically known the
disease by its symptoms, and yet have hardly thought of it in connee-
tion with their cases. Of his first cases in 186162, Rupprecht (op. eit.,
p. 2) says:

“I considered the disease with its peculiar mixture of gastric catarrh,
museular rheumatism, anasarca, and spinal sympfoms (slight trismus,
paraphlegic condition of the lower limbs with formication, &e.), a new
one. It was apparently contagious, as it almost always affected several
members of the same family, Although the disease recalled trichinosis,
which was familiar to me through Zenker's celebrated case recorded in
Leuckart’s writings and Virchow’s Archives, I was misled in my diag-
nosis because the grave typhoid symptoms—which I believed were con-
stant in this disease—were not present, and because the cases were
light and all of them recovered, while at this time I believed trichinosis
was always a dangerous disease and almost constantly fatal.”

It may thus be seen that it is not impossible that errors of diagnosis
may be committed in this disease, especially when due consideration is
given to other cases where mistakes have been made. Kratz (op. cit.,
p- 57), atter the observation of 250 cases, says: *The first symptoms (in
an epidemic) oceur in so many widely different aspects that one is led to
suspect totally different causes for them.” The physician with an im-
perfect ideal type of the disease in his mind, or perhaps entirely unfa-
miliar with its ¢haraeteristic symptoms, is at first struck by the derange-
ments of the alimentary canal, and gastrie, or typhoid, or other fever
may be the diagnosis given, and when the diarrhea is the more promi-
nent symptom, cholera morbus, or even cholera, as at Hedersleben, will
be suggested. Especially will there be a liability to error if the patient
dies early, or rather in the stages which precede the development of the
actual symptoms of the disease; i. e., before @dema, pain, &e., appear,
as many cases no doubt die at this time from irritation of the alimentary
canal—of which Meissner (op. ¢it., No. 138, p. 91) mentions two cases, as
well as Kratz, Renz, and others, as will be seen further on—or, as Fiirs-
tenburg thinks, through the reception of certain deleterious substances
in the lymphatics, because the intestinal irritation is not always sufii-
ciently well marked to account for death. It may also be possible that
many cases of trichinosis in man, having an uncertain routine of symp-
toms, or because the symptoms were so light, pass without special
observation. Leuckart (Untersuch., &e., p. 103) says of the symptoms in
animals on which experiments had been made: “ My first case (L., op. eit.,
p. 32) showed specific symptoms, as inman. The next twoshowed no par-
ticular symptoms to distinguish trichinosis.” Also Haubner, Griils, and
Kiihn show cases in which the symptoms would not warrant the diagnosis
of trichinosis. While many cases of slight indigestion, so called, may be
due to this infection, and the chronic tenderness in the epigastrium or
left hypochondrium, of which so many people complain, may be due to a -
chronic infection, the commencement of which was one of the so-called :
attacks df indigestion augmented by many recurrences—perhaps every
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and Kratz and his friends calling it by its true name. The following
are the symptoms of one of Jessnitzer's cases, as described by himself
(Kratz, op. cit., p. 4): ’

“I was called to the laborer R. on the morning of November 3. He
was complaining of severe vomiting, profuse diarrhwa, with which he
had suffered since the 30th of October. In the course of the day he
had severe cramps in the calves, cold extremities, intense thirst ; towards
evening dyspnea, palpitation, anxiety, profuse perspiration, ischuria,
for the past twenty-four hours; at 6 p. m. the legs, nose, ears, hands,
and cheeks became cold, and every effort made to warm them withont
effcct.  Diarrheea and vowiting ceased two hours ago. Abont 8 p. m.’
urine voided; there was dysphagia and trismus, attacks of suffocation,
and the patient died of exhaustion at 9 p. m.”

Another case:

¢ Laborer M. was attacked on the 2d of November with muscolar
rheumatism, constipation. On the 4th there was fever, diarrheea, and
the usnal sense of lameness or fatigue ; after the 6th there was typhoid
fever, swelling (cdema) of the eyes, face, legs, scrotum, and penis.
Death on the 7th, with previous disturbances of consciousness and res-
piration ; also the laborer K. was attacked with severe diarrheea and
vomiting on the 31st of October, and died on the Sth of November
from debility ; no musele symptoms, consciousness undisturbed.”

Renz says (p. 89, op. cit.), “*in the severest cases a few die under symp-
toms of cholera, or from extreme exhaustion.” Kratz had three cases
die from * gastro-intestinal irritation before any appearance of perito-
nitis or migration of trichinse was presented.” Rupprecht reported one
death on the fifth and one on the eighth day after infection. Meissner
(op. eit. 133, p. 91) mentions two cases *which undoubtedly died of
intestinal irritation.”

Often when they do not cause death, the early symptoms are so severe
that a strong suspicion of poisoning is entertained, as at Jenin in 1545,
and Hettstadt. In Hedersleben also, several cases might have been
taken for intentional poisoning. (See Virchow.)

The severe vomiting and diarrheea (cholera trichinotica—Renz, Kratz)
may have an entirely different effect, for (Mosler I ¢.) it is nature’s.
method of getting rid of the cause of the irritation. Virchow (op. cit,.
p. 41) says the trichin® may nearly all be evacnated. One of the cases:
at Hedersleben (No. 181 of Kratz's table) recovered after severe vomit--
ing. A dog fed by Leuckart (op. cit., p. 49) vomited and gradually re-:
covered, and also two cases reported by Irerichs (Renz op. eit., p. 149)..
The partial immunity of children may be due to failure to digest the!
capsules or even the meat containing them, as particles of undigested!
meat are often seen in their frequent evacuations. (Cohnheim, Mosler).
(Virch. Arch. 36, p. 164—33, p. 416). Renz (op. cit., pp. 25-143). Vigs
chow (Virch., Arch. 32, p. 368). But “the symptoms of the first eight
days have nothing in their character to separate them from an ordinary’
irvitation of the stomach and intestines, which might be produced by
any accidental cause. Iven in cases when the symptoms occur s.ucl-
denly from the liberation of a large number of larv, there 1s nothing:
to distinguish them from those caunsed by the presence of any other
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2 the next day, 2 on the third day, 1 on the fourth, 2 on the fifth, 1 on
the ninth, and 1 on the fourteenth day. :
Vomiting and diarrhea were absent in 128 cases, and of these
21 were fatal; 5 of the latter had no edema of the face or eyelids;
another (No. 273) had neither @dema nor muscle symptoms ; one of the
former had museular symptoms on the first day, and @dema of the lower
extremities on the nineteenth, and died on the thirty-seventh day ;
another on the fifth, dying of asphyxia on the thirty-fifth; and 2 on the
tenth; No. 70 died on the forty-eighth, and No. 168 on the forty sixth
day; No. 109 had edema on the fourteenth and died asphyxiated oxn
the thirty-fifth day. :
In one case vomiting commenced in two hours after ingestion of the
trichinosed meat. In another it lasted two weeks, but as a rule passed
oft atter a few days.
In one case in Hedersleben, diarrhea lasted three months, and in
Knoll’s ease (Knoll, . ¢.) it lasted from the fifth to the fonrteenth week.
In Hedersleben, it was mostly uninterrupted during the first four or six
weeks; involuntary stools occurred only with delirium or stupor. In
Hettstadt, diarrhea was not one of the prominent symptoms. In
Brooklyn, in 1879 (Dr. Maddren, L ¢.), * the pain, vomiting, and diar-
rheea appeared in 24 hours after eating trichinous meat, the large, feen-
lent, greenish stools changing later to very thin, clay-colored, or rice-
water discharges.” . Rupprecht (p. 13, op. cit.) reports in his cases: “the
stools are yellowish brown, passing without pain.” Dr. Gilpin (Le.) in
one case met with diarrheic stools as in the third week of typhus; a I.'-f-;
stools like beaten eggs. In Hedersleben there was bloody diarrhea
in three cases, in one of which it lasted four weeks. One of Gilpin’s
cases had neither vomiting, diarrhea, nor fever. ¢ Constipation often su-
pervened on a previous diarrheea, and in some cases was one of the initial
symptoms.” (Kratz, p. 71.) Wunderlich (L ¢.) reports one case (No. Z)
with constipation, dysuria, and vomiting. *‘Pain in the abdomen ii:-__.
borborygmas were constant with diarrhea; occurring also when there
was neither vomiting nor diarrhea.” Of the remainder of the 1Z
cases in which alimentary disturbances were not present (viz, 107) muscle
symptoms appeared in the following: On the fifth day, one case, withy

44
w@dema on the fourteenth day, and death by asphyxia on the nineteentiis

day; two cases on the seventh day, both edematous, death from paral :{j
sis of lungs ocenrring on the twenty-second and twenty-eighth days, ré--
spectively; five cases on the eighth day, with eedema on the eighth day;3s
one case on the twelfth day, death from marasmus on the fifty-seventl
day; one case on the fifteenth day, death from exhaustion on the fifty-
fourth day; two cases on the sixteenth day, one of which died on thes
twenty-fourth day of paralysis of the muscles of respiration, the oth er
on the forty-ninth day of exhaustion; one case on the twenty-second
day, died on thirty-third day, serofulous; one case on the ninth dag; .
with simultaneous edema, died from exhaustion on the forty-ninth day;
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two cases, first seen on the ninth day, e@dematous, one died on the
twenty-seventh day of collapse, the other on the thirty-ninth, of paraly-
sis of muscles of respiration; two cases on the tenth day, ove edema-
tous when first seen on the eleventh day, died of paralysis of respiratory
muscles, and the other @dematous when first seen on the nineteenth
day, died on the thirty-seventh day, of paralysis of the brain; one
case on the eleventh day, with edema on the twenty-fifth day, died on
the forty-fifth day; and one case, first seen on the twenty-first day, with
@dema on the twenty-fifth day, died on the one hundred and thirty-first
day.

“The second stage in a diagnostic point is the most important, and in
light cases is the only one present.” * * #* & ]ts advent is marked
by a swelling of the eyelids, face, etc., which in typical cases oceurs
with the beginning of the second week. If the number of migrating
trichina is small, these symptoms may not appear until the first two
(3, Rupprecht) weeks have passed, or even later.” (Leuckart, Mensch.,
par. ii, 3, p. 587.) Delpech (p. 28 op. cit.) says:
~ “(Edema is an indication of the presence of the parasites in the
f_a_cia-l muscles, In severe cases it may appear on the seventh day, in
lighter ones on the eleventh, or even as late as the twenty-second. It
is sometimes very fleeting, especially when not prominent, and probably
it is owing to this circumstance that it was not seen in the only two
¢ases (I'riedrich and Behren’s) in which it was reported absent. All
observers that T have consulted cousider it characteristic. In one of
Triedrich’s cases @dema of the face, hands, and feet appeared on the
first day. Pressure and burning in the eyes and swelling of the lids
?nﬂ face were among the first symptoms observed by Fiedler, and one
of his cases was marked by great subentangous extravasations in the
extremities, which came on shortly after the disappearance of thé cedema
of the face.”

Renz (1. e.) reports cases in which the cedema was very light. Sungel
(Virch. Arch. Bd., xxix) says: “The most characteristic signs are
those exhibited as the different groups of musecles become successively
attacked. When they are situated under a fascia the wdema is felt
decp-seated before exhibiting itself under the skin, When the muscles
of the face are affected, it at once appears there. (Bdema may, however,
be entirely absent. It failed in the face in one case out of every b} in
Hedersleben (18 per cent.). It failed entirely in 28 cases, viz, in all the
]i{{l::t ones and in the severest ones where death occurred early.” It
E;lteg in the eyelids and face 63 ti_mes (and 72 times in the extremities).
: ommenced oftenest on the ninth and tenth days, and disappeared
::l_ss few days. In four cases it reappeared after four or six weelks,” and

I severest cases veturned in the lower extremities, reaching even to
the scrotum, and sometimes remaining for weeks or months.” (Meissner,
i:f&} Wlllzns!l:;. Petersburg (Veh, 1 ¢) ¢ @dema was not always present,

occurred, there was loss of hair on the part affected. The
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be contemporaneous.” (Aitken, Flint.) “In a certain proportion of
cases only fever is present.” It may be “preceded by chilliness, which
soon passes away; perspiration may be copious, but only partial” (A,
F.). “The urine is scanty and high-colored, and deposits, on cooling,
deep-colored sediments of urate.” In trichinosis the urine may be ab-
gent or small in quantity, is dense and high colored. Albumen may be
present in rheumatism, while it very rarely occurs (Rupprecht says
never) in trichinosis. Albumen oceurred in one case by Warfwinge (U.
e.), one by Maddren (L ¢.). Rheumatism pursues no particular course
after invasion. Extreme cases, however, may simulate trichinosis in
general eharacters; but in the former only a few joints will be found to
be aftected, while the latter affects the bodies of the muscles (the pain
when it appears is diffused, as a rule, Kratz), and pain on passive mo-
tion is due to motion of the inflammed museles on each other. The sub-
fascial edema will not be present in rheumatism, while the joints will
be hot, red, and swollen. Pain is not usual in precordium, and when
present in rhenmatism other signs of cardiae inflammation will appear.

Rheumatism will not oceur as an epidemic.
“ Gout—Does not often attack any joint but the first one of the great
toe; in other words, it is rare for the first attack instead of being a
jodagra to be a chiragra, gonagra, or omagra” (Niemeyer.) “The pre-
vious history of a case would have a strong influence on the diagnosis,
yet a previous history of gout should not necessarily preclude the pos-
sibility or even probability of trichinosis, as high livers are apt to lunch
often, and raw or underdone ham is frequently nsed in public places for
lunches. In trichinosis the pain commences centrally and presses

towards the extremities.”

- Sudor Anglicus, or sweating disease (Niemeyer), with which the en-
demic at Wegeleben (and probably in other places) was contfounded, has
many symptoms in common with tiichinosis, but they seem to commenee
igaregular order—commencing on the *sides of the neck and upper
and front part of the chest, thence spreading to the belly and back and
Iﬁmbs.” In a few instances the disease is preceded by languor, head-
ache, soreness of the limbs, loss of appetite, indigestion, ete. Much
-ﬂlora commonly it breaks out suddenly without precursory signs. The
patient awakes at night bathed in a profuse perspiration, which may
have been preceded by a slight chill, There is a painful constriction
E_bout the precordium, and an indeseribable terror and restlessness.
TPE countenance is reddened, the skin is hot, pulse frequent, and urine
Seanty and concentrated, thirst is not always mueh augmented, In
ost cases there is headache and a feeling of stiffness about the nucha;
there may bfa mental confusion, dizziness, roaring in the ears, palpita-
tion, and pmu_i ul spasms in the extremities, as in cholera. These cascs
fe:;zﬁlullﬂf;;l?:nhgfa:; ]::ljr]l:?.lchalrﬂ:u-t(.jl'il‘st-iﬂ s_g"mptmn, a sense of numb-
W iiinis thz e skin, ]:}d.l ticularly in the fingers and over the
ption afterwards breaks out most profusely, The
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sweating is so copious as to saturate the clothing and bedding, and [
sometimes the mattress. A peculiar odor has been ascribed to this per-
spiration by some, who compare it to the smell of rotten straw or musty
vinegar; but most probably the odor proceeds from decomposition of
the sw mt which soaks the bedding. At the end of the third or fourth
day the eruption appears, preceded by an aggravation of all the above
symptoms, but particularly by an increase of the sweating and the
prickling of the skin. Scattered here and there among the spots of the
eruption, solitary sudamina appear, limpid vesicles filled with sweat,
beneath which the skin appears so natural that one might mistake theru
for drops of water. The vesicles soon become pearly and turbid. The
bowels are generally confined thronghout the disease. This disease is
limited to certain parts of Europe, and rarely, if ever, ocenrs in isolated
cases. When its presence may be suspected, a thorongh examination of
food and a close study of the history of the cases would lead to a correet
diagnosis ; but the existence of the premonitory symptoms, with those
conditions of the muscles and skin most characteristic of trichinosis,
would be the most reliable guide, as an epidemic of any magnitude
would hardly oceur without some of these symptoms being present.

“Post mortem: thespleen isenlarged, the liver full of blood, and ra,z:ely'
pneumonic infiltrations are found in the lungs.”

Cholera.—The similarity of trichinosis to cholera was so great in th&
Hedersleben epidemic that it led to a false diagnosis in many cases, :md
cholera morbus, having for its eause an irritation of the mucous nmmhrane
of the alimentary canal, and which generally shows its effects in the mght,E
might easily be mistalmn for the former disease. In cholera morbus the
treatment would necessarily be very different from that of trichinosis, as
may also be said of true cholera, as the use of astringents in any form
of trichinosis would tend to make the prognosis more unfavorable, as
was the case in some of the early instances in Hedersleben. In all such
attacks it would be well to give due cousideration to a possibility of
trichinosis, with especial inquiry regarding the ingesta of the previous
day. A possibility of cholera invasion would be inereased by its pre-
vious occurrence in other, especially neighboring localities. The pain un;
pressure oceurs in cases where there is no diarrhea or vomiting. The
peculiar stitching pains and feeling of tension in trichinosis develo
later. The remission of pain and tension in cases of cholera, after per-
spiration occurs and absence of pain in epigastrium, would then settla::
the question. (See Rupprecht. ) :

Typhus fever.—This disease materially differs from trichinosis, hes:deé
the most apparent symptom of the former, is the rash, which appears
from the third to the fifth, or as late as the seventh day. (But the rash
is absent in 25 per eent. of cases below 15 years, 14 per cent. from 15 to
22 years, In cases above 25 years it is always present. Aitken). 2
¢ the cough of typhus the sputa is of tough muceus, occasionally mix
with blood ” (Niemeyer), while that of trichinosis will be negative, as
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is due to irritation of the larynx. The temperature in typhus is high
during the first weelks, whereas in trichinosis it is not much elevated
until after the first week. In typhus the spleen early shows signs of en-
largement, but there are only two or three cases of such an enlargement
in trichinosis; but in the latter the liver may exceptionally be very mueh
enlarged. (One case at Hedersleben, Kratz). (dema, muscular ten-
sion, and contraction is absent in typhus, while in trichinosis the arms are
generally flexed. “In typhus the arms lie beside the body helpless.”
(Niemeyer, Pract. Med.)
_ “The only important symptom of typhoid fever said to be absent in
this disease” (trichinosis) “is enlargement of the spleen, and it is very
probable that some of the so-called epidemics of typhoid fever in former
days were caused by the propagation of trichinge in the human body.
But the epistaxis, the pain and gurgling on pressure in the right iliac
region, the rose-colored eruption of typhoid fever, cannot exist in trich-
inous diseases, while the earlier irritation of the stomach and bowels,
with eedema of the face and severe muscular pain, especially on motion,
with breathlessness, increasing to dyspnea or almost asphyxia, ought
to render the parasitic disease easy of diagnosis from enteric fever.”
(Aitken.)
- Although all of the symptoms of enteric fever may not be present at
the same time, one or more of its characteristic symptoms may be of
sufficient prominence to mislead the practitioner unless the ensemble
uf the symptoms of frichinosis is firmly fixed in his mind. Warfwinge
(I ¢.) found enlargement of the spleen. Hun found the spleen smaller,
darker, and firmer than normal—a condition which was probably pre-
ceded by enlargement. Epistaxis was observed by Rhoda (Centralblatt
ﬁ Med. Wissen, No. 17), who gave ergot where it oceurred, and by
Kratz shortly before the death of the patient (see Friedrich below).
Pains in the ileocweeal region observed by Wolff (I. ¢.); also by Kratz
and Rupprecht in the lower part of the belly, but they diminished as the
!a_sichime reached the limbs.. There have been various symptoms seen
. trichinosis (Meissner, I. ¢.), but none perhaps like the eruption of
typhoid, but in the latter it may be absent. It has been seen that the
only symptoms referred to the stomach and bowels may be wholly or
piartly absent, as also the cedema and even the pain.
._'._Frledri_ch (Deuntsch Arch. f, K1, Med. Bd. ix, 1872, p. 459) reports a
ase admitted to hospital for typhoid fever in which trichinosis was sus-
H_mted_mlly when the severe pain and profuse perspiration came on, In
Eml:?ght of the disease there was epistaxis and spitting of bloody
'H]:i[:::éllf;lﬂaiﬂritzlierﬁﬂﬁﬂhmssﬂlrift, Bd. iii, p. 144) reports the case
. was a diarrheea of long duration. Pulse
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ature in first seven weeks showed a regular morning remission and even- g
ing exacerbation. Urine scanty; convalescence tedious.

In four cases reported by Fiedler (L ¢.) the evening exacerbation nf
temperature agreed with those of a light case of typhoid fever.

Kestner (L. ¢., p. 41) speaking of the case of a soldier at Quedlmhurg‘
reported by Behrens (Deutsche Klinik, No. 30, 1863) says: “The symp-
toms at the beginning of the disease assumed a typhoid character to
such an extent that an error would have been excusable. Independent
of the early painin the ileomcal fossa, the dryness of the tongue, fever,
loss of appetite, a severe diarrheea, which was followed, after several
days, by constipation, would be sufficient to mislead the most expert
physician.

In Pankom (Mendel, [, ¢.) in the severe cases the temperature rose to-
40.5° C., with delirium, sleeplessness, and great prostration.

Warfwinge (Hygita xxxviii) reports a case of trichinosis in a woman,
dying, after delivery, of what was at first supposed to be puerpeml
fever and later was called typhoid fever. There were no rose- colored
spots, cough, or digestive troubles; 45 trichina were found in one gram
of flesh (Annales I’hygiene plthhque., &e., Dec., 1579, p. 508).

Coupland (Path. Soc. London, June 6, 1874) reports a case In Mldd]l}-f,.
sex hospital dying of “chronic phthlals and acute bronchitis wheni*
numerous trichine were found. Infection probably nine years previonsly
in New York, when he suffered a nearly fatal case of enterie fever n'ltlf :
constipation. »

In one of Beehler’s cases (ease viii, Kestner, p. 32, op. cit.) the s;','mpJ
toms, on the eleventh day, took on a light typhmd character. In
Marengo, I1l. (N. Y. Med. Journal xi, 1870, p. 107), the symptoms Wﬁ‘!‘ﬁ'j-
like typhoid fever, excepting swelling and pain in the musecles. 4

In three of the cases reported by Sutton (op. cit., pp. 6, 7) the patmntj

y

had been treated two weeks for typhoid fever. One of tlu":m H.T., wa§
taken, a few hours after eating trichinosed meat, with vmniting and
diarrheea. When first seen by Dr. S., 14 days after infection, face pﬂaf'
countenance shrunken, great emaciation, diarrheal discharges serous
and yellow every three hours, unrestrained by astringents, nccahmnaf‘*
nausea and vomiting, loss of appetite, thirst, tongue red '-Imt not
markably dry, pulse feeble, 110 to 120, tempera-ture 982 to 100° Fa}-.',
mind clear, apathetic, complaint of feeling tired, tenderness of abdom
slight hyperwsthesia, but no @dema or eruption; died after four week
The fever curves as presented in Figs. 70 and 71 show some mnn[:mtj'
between trichinosis and typhoid fever, as also how easy it might be to
mistake one for the other. In Ifig. n:} from Hillar (in Ziemssen Cy n!&
peedia, &c.), the first observation was taken on the tenth day of the
disease; but this really corresponds more nearly to the temperature
tr 1(.-]111!1}"-118 than if taken on the day of infection; for in the latter cn&
it should be mmpared to that of the ineubation period of typhoid fﬂveg'
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for the eatlier gastro-intestinal symptoms do mnot really occur in the
characteristic period of trichinosis, and as stated above by several
k.
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Fi6G. Ti.—Fever curve of a case of trichinosis beginning about the 10th day of the discase (after Fried-
E reioh in Ziemesen, iii, p. 631.)

élthnra—Kestuar, Kratz, and others—do not differ from those caused
y the irritation of any other foreign substance in the alimentary canal.
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FIG. 7l.—Eange of temperature in a severe and prolonged case of enteric fever—m. e. morning and
L evening temperaturs ( Wiinderlich from Aitken Pract. Med. i, p. 530).

In light cases it is probable that the characteristic curves would show
ss similarities, as there are decided intermissions in such cases of
trichinosis in place of the usual morning remis-

sion. Fig. 72 shows the fever curve for a mild [¥5e fi fr we veiofe oo e e v
-:;g?nse of trichinosis. el

F’ In one case reported by Wiinderlich (Arch. ‘IE: 4 L RN Er===SaE
der Heilkunde, ii, 3, 1861, page 269) the fever % " ,,.,: s
: of an irregular remittent type. There was |2 IEEERSEEEEENN

«grpreaaiﬂn' and Dbloody sputa, which continued gys, 72—¥ever eurve of a mil
for some time with no corresponding pathologi- i L ey ST,
cal condition discoverable by auseultation or percussion, :
p In one of the sailors from the Valparaiso vessel, dying at Hamburg,
there was no @dema. Trichin® were not looked for. At the autopsy
roncho-pneumonia and ulcers of the intestines were found. See ¢ Mr.
 Power,” mentioned by Dr. Bradbury, 48th An."Meeting Brit. Md., April
._ rlza_y. ** Parasites resembling trichin® in the voluntary muscles {:-E'
hoid fever patients.” (N. Y. Med. Record, vol. xviii, p. 353.)
,H;Frr:uu the appe}latiuu f*’ neryous fever,” used to designate the B]_ﬁﬂﬁ!]]ic*
| at Planen, and diagnostication of one case as such in Gratzungen, re-
tadr by _Graﬂenick (Thiir. Corr, BL, iii, 9, September 15, 1874 p- 1=T{l]
% Efu;fl ;tlll fu‘rtl;iar evidence of a tendeney to confound t-;iuhim;sis wiﬂ;
A’ ever, in these instan i i i
\ The aturiugqupditiuu of the eyes reported by Kittle in Libau might
E;‘::’ﬂl;ﬁ £ _ausp:c-:mu of some nervous disorder, Ring (L. ¢.) reports the
O a cooper in whom the disease was very threatening at first. On
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account of the stiffness and contractions of the muscles it was thought
to be tetanus. (Edema was very slight; there was fever, but no pain in
the abdomen, and no difficulty in breathing. The patient was better in
one month, but too weak to work at the expiration of two months.
Cerebro-spinal meningitis might under some circumstances be sus-
pected from the headache and pain in the nape of the neck, opisthoto-
nus, trismus, ete. But in that disease the pupils are contracted, the
belly sunk in, and the bowels obstinately constipated, and although
there may be vomiting, it is followed sooner by other characteristic symp-
toms, and coma soon supervenes. (Niemeyer, Pract. Med., ii, 221, 222.)
A case of cerebro-spinal meningitis reported by Dr. F. C. Clark (Bost.
Med. Surg. Journal, January 8, 1880, p. 37) had many symptoms in com-
mon with trichinosis, The patient was attacked with rheumatism March |
8, 1873; with swelling and pain in the knees on the 21st; had a *“ner-
vous attack” on the 22d; was seized with vomiting, convulsions, rest-
lessness, hyperaesthesia, soreness of abdomen, injection of con_junctiva, '
photophobia, and profuse perspiration on the morning of the 25th; on
the 27th had one slimy discharge from the bowels, takes nuunshmenﬂ..
with difficulty; on the 28th rales heard on the right side of the chest,
a trifling dullness on percussion, cough, and a slight bloody expecto-
ration; April 1, eyelids somewhat 'swollen, abdomen tumid, but not
tender, gurgling in the right iliac region; April 3, sore throat, diffi-
culty of swallowing ; April 8, great prostration returned, profuse sweat-
ing; 10th, relieved constipation with calomel, followed by magnes.
sulph. Swelling of the face again on the 12th; disappearson the 13thj;
urine of a brick-red color; gave another purge; swelling of the fac
again, with vomiting and purging. The opisthotonus and eplstamql
often repeated, contracted pupil. The course of the symptoms, ete. pre-# r
clude a diagnosis of trichinosis, while most of the other symptoms, thé 3
condition of the bowels, and especially the condition of the abdumené:-
considering the age of the patient (ae. 12 years), would lead to a dmg;
nosis of trichinosis in an epidemie of that disease. 1

PECULIAR CASES. i

In one of Boehler’s cases, previously referred to, the patient was sm.é
five weeks, and it was thought that the disease was the result of a col
taken during menstruation, The patient had had swelling of the fi
 for seven days, had passed lumbricoides and a few fragments of tenia.
This case was diagnosed *rheumatic fever,” and on the third day a
admission the symptoms assumed a light typhoid character; on th
twenty-second day there was an abundant effusion into the left pleu&
The hair fell off, but commenced to grow again before she left the h
pital (Kestner, p. 35; Scoutetten, p. 54, op. cit.).

In Plauen in 1863 {Behrana} the gen&ml characteristics of the {llseasg
were those of a gastro-rhenmatic fever; in most cases constipation w
a prominent symptom, The whole course of the disease was very
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' pign, lasting on an average about three weeks. A few complained of
pain and tension in the fingers, and one had small ecchymoses under
the nails. Palpebral edema occurred in every case, but general cedema
was not present in any. The palpebral wdema was so constant sfml
eharacteristic a symptom that the people were in the habit of calling
those afflicted “swelled heads? (grosses tetes, Diekkopf).
~ Rupprecht so frankly states the source of his error (previously referred
to) that I have inserted that portion of his remarks describing the symp-
toms of his epidemic to show when failures may occur. He says (Die

| Trichinen Krankheit, ete., p. 1, 2):
* ]n the latter part of October, 1863, there occurred suddenly several
peculiar cases of vomiting and diarrhea. The sickness began generally
in the night without apparent cause, and did not yield as usual to opi-
ates, sinapism, ete. Besides unusual weakness, there was more or less
restlessness, anxiety, nausea, cardialgia, and meteorism. The evacua-
tions were greenish, thin and slimy, and painless. There was loss of
_appetite, increase of thirst, sleep troubled or failed entirely, and a more
or less febrile condition was developed. In another series there was
nausea without vomiting, with great oppression and restlessness, neu-
ralgic pains in the vicinity of the ceeliac, mesenterie, hypogastrie, and
sacral plexures; also a greenish, slimy, or clay-like diarrheea, without
tenesmus. In- still other cases there was constipation with dysuria;
there was also exhaustion, decrease of appetite, great thirst, sleepless-
ness, with the appearance of gastric fever, without severe headache,
dizziness, delirinm, appreciable elevation of temperature, or enlarge-
ment of the spleen. The unusually warm weather in the early part of
October—32° R. (40° C., 104° F.) at noon, and 13° R. (16.25° C., 6134 F.)
at midnight—seemed to have had an etiological relation to the disease.
Iwas induced to believe that it was an epidemic of acute gastric catarrh,
and treated it accordingly. At the end of the first week there was de-
veloped suddenly in the cases first attacked an cedematous swelling of
the eyelids, with eatarrh of the conjunetive and simultaneous muscular
pains, difficult motion of the somewhat swollen limbs, and a tendency to
profuse diaphoresis.” :

- In the case of the soldier at Quedlinburg before mentioned, there was

a?ise-nca of cedema of the lids. (Edema of the feet appeared only in the

fourth week. The respiratory symptoms resembled those deseribed by

Wunderlich, heemoptysis, with no appreciable affection of the heart or

li%'nga, but which he referred to anmmia, and was attributed by Belhrens

in a great measure to general debility, which persisted a long time after
récovery from the disease.

“In December, 1860, Professor Wunderlich meét with a case of pro-
longed fever, which did not correspond in its course with any of the
well-known specific fevers. The patient was a butcher. He eventually
g0t well, and so far negatived the diagnosis of acufe tubereulosis which

had been made. This was undoubtedly a case of trichi i
€ richinosis.” e
op. cit., i, 158.) ¥y 8.7 (Aitken,
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A case in Wiirzburg (Killiker, Wiirzburger med. Zeitung, ii, 1861

p. 12) died of general purulent bronehitis.

Otto (Memorabilien, No. 10) reports a case of trichinosis which simn-
lated pleurisy. All other symptoms of trichinosis present. The diag-
nosis was made by means of a *harpoon.” The autopsy revealed old
adhesions in the left lung, Pleuara contained effusion of bloody serum,
There was hypostasis. The pyramids of the right kidney and its pelvis
contained a puralent effusion.

Wood’s case (1835, L. ¢.) showed pneumonia in the first stage, and ex-
tensive pericarditis. The symptoms were atiributed to a cold.

In Hettstadt, of four miners, three had pneumonic complications after
the third or fourth week; the othér died of pneumonia on the fifth day.

In Bovenden (Kraemer, D. Klinik, 30, 31, 1872) there was an endemie
of twenty-eight cases, the first one of which was diagnosed ecatarrhal
rheumatic affection, with angina. There soon oceurred another case in
which a trichinous infection seemed probable, and on examination of
the remains of the food eaten, trichine were found in great numbers,
Most of the patients showed the first symptoms at the end of the second
or the beginning of the third week after eating the infected meat.
Bronehitis and hoarseness oceurred only in the severest cases.

In Neugersdorf (Lond. Lancet, vol. ii, 1877) the usual symptoms re-
curred after twenty-five days. Forty-five cases occurred. The butcher
was imprisoned for selling infected meat. ¢

In two cases in Cheektowaga, N. Y., reported by Dr. Kronbein (. . }, X
were diagnorad * at first to be acute muscular rheumatism of a peculiar
type.”

In one case reported by Baring (Zeitscht. f. prakt. Heilk, 2, 1864) waﬁ;
diagnosed erysipelas. No desquamation followed.

In the epidemic in Nenstadt in 1874 (Munzel, L ¢.) the first symp-
toms—muscular pains, with cedema of the face concurrent or following
in a few da; s—occurred on the fourteenth to the twentieth day. The
cases were mostly lighter as the first symptoms were postponed.

Hun (Trans. N. Y. State Med. Soe. 1869, p. 157) reports that in uug
case puffiness of the face was noticed first; this was followed by v mm%a
ing and general gastric disturbances; soon after the arms and legs be- -
came tender and sensitive to the tmmh muscular movements dlﬂmulg
and painful ; about the same time diarrheea came on ; about the end of
the second week the patient walked on tiptoe, 0[‘]113[‘ symptoms 11%
ereased ; congh wasapparent after thirty days. This patient was first seeits
by Dr. H six weeks after the first symptoms appeared. He was theﬁ;
lying on his back, complaining when moved or touched; face puﬂ'ﬁ,
considerable EE(IE[HJ of legs and feet, tongue red and mclmed to be dry;
considerable thirst and little or no desire for food; bowels tympanitié,
but not remarkably tender; frequent soft, green stmls* urine normal; :
constant cough, with expectoration of a thu,k tenacions mucus, snmg-
times streaked with blood, at others mbemblmg the rusty sputa of pnet-

¢
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monia; loud mucous rales on both sides of the thorax, w:Ith bronchial
pespiration and slight crepitation, and dullness on 1](131'111.1531011. :

Martinsville, N. J., Dr. E. J. Bergen (communication to the Surgeon-
General M. H. S.) reports four cases of trichinosis. The symptoms, as
reported by the physician who first saw them, were those of chulera.l-
Dr. B. saw them two weeks after the attack, when all but the father of
the family were better. He (the father) was suffering with symptoms
similar to those of arsenical poisoning, viz:

. TFeetid state of the mouth ; sensation of the teeth being on edge; hie-
“gough; burning pain in praeecordia; inflammation of the lips (see Kratz,
_gase No.51); irritablestomacli; vomiting of matters brownin color; black,
fetid stool; small, frequent, and irregular pulse; partial suppression of
'ft_;rina; livid spots over the abdomen; delirium; great prostration of
strength; profuse perspiration; inability to move without great pain in
the voluntary muscles; edema in the arms and legs. The patient was
better on the second day of my treatment (salycilic acid in ten-grain
doses), and on the third day he died while being helped from the bed.
'-ﬁ?riﬁhinm encysted and free were found in a piece of muscle taken from
the deltoid twenty-four hours after death. Fifty were counted in a
space, perhaps, of one-half an inch square.

. The following cases were reported by C. Frommann (Virch. Arch.,
Vol. 53, p. 501):

On the 21st of December, 1865, I was called to see Theresa M., aged
32, who lived in Weimar, suffering from an edematous swelling of the |
eyelids, and also, but to a less degree, of the cheeks, a painful feeling in
'ﬂ]e limbs. The @dema had lasted eight days, but weakness was felt
only in the last three days. She felt exhausted and restless. These
symptoms, as well as a pain in the back, had been very much increased
by hard work. There were no disturbances of digestion, and the bowels
and appetite were normal. The patient had an anmmic appearance,
moist skin, temperature to the touch slightly increased, pulse quick and
Small. Examination of the chest, except a few coarse rales, was nega-
tive; voice unchanged; upper and lower lid somewhat edematous, less
towards the back part of the cheek; conjunetivie not markedly red-
dened but were slightly swollen. When lying tranquil the patient eom-
plained only of headache, a feeling of stiffness in the neck and pains in
the back; on the other hand motion caused pains in the limbs, viz, in
the calves of the legs, the flexors of the fore-arm and legs, notwith-
Standing which she would not lie still in bed, and complained of a feel-
Ing of great discomfort and restlessness, which made it necessary to
¢hange her position often. She could neither walk nor stand alone be-
cause she felt so undone (so caput.); pinching the above mentioned
muscles increased the pain besides developing pain in other muscles
previously free from it, even on motion. Acute and sometimes reflex
pains were occasionally called forth by pinching the serratus ant. maj.,
coracobrachialis, deltoid, flexors of the hand and fingers, the small
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muscles of the ball of the thumb and little finger, rectus and obliquus
abdominis, the flexors of the legs, gastroenemiuns, &e.

B., gr. .’ morphia in aqua laur. every three hours.

On the 22d pain in the muscles markedly decreased ; on the 23d
complained of loss of sleep, from pain in the nape of the neck; her head
can be turned only slightly, slowly, and painfully on account of stiffness
and pain in neck ; muscular pains and sensibility increased ; the flexors
of the hands and figures are tense; the skin about the elbow joint is
edematous as well as on the back of the hand; edema of the eyelids
increased; pulse 100, small; skin moist. On the 25th a piece of musele
was taken from the forearm; it contained neither triching nor degen-
erated muscle faseiculi, but was cedematous. On the 26th edema of
the eyelids and pain in the musecles considerably decreased, but com-
plaint of pain in the region of the diaphragm on taking a deep breath
or on yawning; skin moist; 27th, the wound in the forearm has sup-
purated a great deal; the tension of the flexors and @dema of the skin
of the forearm has abated. January 1, 1866, patient much better; Gth,
pain only in the calves of the legs on walking or being pinched, wound
on forearm healed, pulse 88, some cough during the whole of the dis-
ease. No disturbance of the appetite or digestion ; the skin was moist,
but no sweating appeared. The infection dated from the 26th of Novem-
ber, 1565, when she had eaten some cracker sausages, some of which she
gave to her brother Bernard M., who in turn shared his part with
Franz H.

‘ Bernard M. was taken sick about the 25th of December; slight
trouble in swallowing, reddening and swelling of the mucous mem-
brane of the mouth and pharynx. These symptoms improved rapidly
and gave place to those characteristic of trichinosis. I first saw the
patient on the 28th of December. He was complaining of great weak-
ness and exhaustion, and was unusually quiet. The patient was some-
what small of his age, and undeveloped. He had suffered with frontal
headache since the 26th, with pain in the back and nape of the neck,
shoulders, flexors, and calves of the legs, increased by pinching; the
muscles were elastic and tense; neither edema of the face or eyelids
present; appetite and digestion undisturbed ; skin moist; temperature
to the touch seemed somewhat raised; pulse, 120, small; considerable
sweating during the night. Ordered morphia, &e., as before. Janu-
ary 1, 1866, pulse 116. January 6, eedema of the upper third of the
forearm and lower third of the leg, some czdema of the cheeks, contrac-
tions in right arm., ' £

“ Third case—Iranz H., who ate a small part of the brother’s share
of the meat above mentioned, showed, on the 22d of December, a slight
@dema of the eyelids, weakness and exhaustiony pain and stiffness in
the limbs and neck, pain in the region of the diaphragm on'deep inspira-
tion. The @dema disappeared after two days, and after a week the
patient resumed his work.
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« The first two cases offer symptoms of a light form of trichinosis, viz,
pain in a great number of museles, cdema of the skin, increased fre-
- quency of the pulse, &e., while gastric symptoms were absent. Musecu-

Jar pain commenced in the first case (Theresa M.) on the twenty-second,
" and in the second (Franz M.) on the thirty-first day after infection, and
" in the first case five days after the appearance of edema. In the first
gi:;asa the pain lasted twenty-three days, and in the second it lasted thirty-
| two days. Excessive sweating was absenf in the first and noticed only
| once in the second case. With the former it was not the extensiveness
and severity of the museular pain which aroused the suspicion of trichi-
| nous infection, but the edematous swelling of the eyelids. In the sec-

d case there could be no doubt in regard to the diagnosis, as the mus-
enlar pains so often noticed in the fourth week were present, besides the
weakness and the difficulty of motion in the limbs, &e. Mollendorf

erliner Klin. Wochenschrift i, 37) relates a case in which, a few
ays after the eedema of the eyelids appeared, there was a sensation as
if electric shocks were passing through the body, followed by some pain
| in the loins and ecalves of the legs, and later by intense contraction of
'ji;a muscles of the left leg. This condition was observed in Bernard M.
'ghe absence of triching in the specimens of flesh examined is not sur-
prising, as I found them only onee in four cases examined in the epi-
demic of Weimar, in which 100 eases oceurred.”

In a case reported by Professor Navrateil (Pester med.-chir. Presse xi,
ﬁ, 1875, p. 200) there was paralysis of the left side of the larynx, for
iwhich nd cause could be assigned during the life of the patient. Post

lortem, trichine were found in the muscles and in the heart (7).

- Dr. 1. Hirschberg (Dentsche Zeitschr. f. prakt. Med. 49, 1875, p. 421)
reports a case of what was supposed to be trichin® or other nematode
in the eye. '
‘Dr. Boull (Virch. Arch. 65, 1875, p. 421) reports a similar case in a
raven. Referred by Virchow (see Reimer, Schmidt’s J ahrbiicher, No.
178, 1878, p. 180) to *filaria sanguinis hominis” of Lewis (see Cobbold,
L e, p. 180, . Bancrofti (Fig. 87).

A case is reported in the Galveston Medical Journal, 1866 (?), of tri-
chine having been found in the eye of a horse.

In large epidemics or small ones in families, even if not more than
W0 persons are affected, and especially when similar symptoms appear
L several persons after partaking of the same meal, particularly when

) i has been eaten, suspicion of trichinosis should be entertained early,
nﬂla.s many cases of sudden diarrhoea depend on offensive matters
the 1111:{-:3!:1:1&3, the desirability of an immediate administration of a non-
Mitating cathartic, as calomel, will present itself,

_n.::i;'la‘:'imﬁng symptoms and cases in reference to the diagnosis of trich-

Pda_l'hu,ulnr‘ stress has been laid on those cases which might mislead

¥ certain prominent symptoms, and on light ones, in which mistakes
will be most liable to oceur. Every case therefnr(; ' choler y

y y 0f cholera morbus
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may be looked upon with suspicion, only to be removed by a negative '
result of a thorough examination of the food eaten or the short dur wtion
of the symptoms. It has been seen that the symptoms of trichinosis are.
not so uniform, but that if the disease is suspected, the physician will be
warranted in sem:ehmg for trichin, although Lenckart (Untersuch., l
etc., p. 81) says * as long as muscular pains fail with other ununeutlug
cirenmstances, exclude trichinosis.” This symptom, however, may fail
(as in 6 cases in Hedersleben and 17 doubtful ones). ¢ Besides the
earlier gastric symptoms” (which do not always oceur), * the mmrnset}pm»
examination of the vomited food and the diarrheal discharge will assi
in the diagnosis.” Many cases are on record where triching have i
been found in the stools. (Pagenstecher, op. cit., pp. 41, 42, also p. 39
Ruppreeht, Rdblk., p. 30, two cases after a purge of calomel in the thi -;.f._
week ; Gerlach, Die Trichinen, p. 10; Virchow, op. ¢it., p. 59; Leuckart,
p. 90.) But in many other cases WIJEI‘E! examinations have ber.m made,
no trichin@ were found, and therefore it would not be safe to exclu i
trichinosis because they could not be discovered. Dr. E. Wagner (Arc 5'4
der Heillkunde, ii, 1864) found no trichina in the intestines in two case: ,'_; ;
dying respectively on the twenty-third and twenty-sixth days, * afte «H
hours of eareful search.” Gerlach (Die Trichinen, p. 10) says * the mo .'“-_,*
severe the diarrhea, and the more mucus contained in the evacunations
the more triching will be found, and the most in cases where the mucu 1"’1
is tinged with blood. Later, in doubtful cases, the examination of a
piece of muscle taken from the arm by ineision or by means of a har- |
poon, is recommended by Mitteldorf and Kuchenmeister., This is .-l
ommended by most authors, but with varying amount of reliance in ils §
diagnostic value.” Irommann (Vireh, Arch., No. 53, p. 508) says © t]m
absence of triching in the muscles of the -um is no evidence against
trichinosis, even in severe cases, as was shown in Weimar,” Kratz saye “
(op. cit., p. 1UG), “ by this means only a positive result is obtained, HEVErs
a negative certainty 7; and Leuckart (Mensch. Par., 1., 3, p. aJt})“ A oS- -
itive result is not always attainable, because in the doubtful cases t 1‘;"‘
trichin® are only sparsely distributed in the muscles.” Iiven up to r%{
fourth week Kratz (L. ¢.) found the microscopic examination of the mus
cles to give a negative result; and . Niemeyersays (Catachismus, et )y
¢ There is nothing peculiar in the muscles in the first three weeks. but
in the fourth there is an appearance of whitish streaks in the red mus-
cular tissue.”

The edema of the face and eyelids without albuminuria, one of Iﬁ*
characteristic symptoms of trichinosis which may be occasionally absent
may oceur in other diseases.

“ Neither Pagenstecher’s method of examining portions of the g u'
for trichine, nor Welcker’s of examining the upder sides of the tongte :
near the friennm with a magnifying glass has been found to be reliablé
and up to this time there is no way of determining with certainty he
presence of triching in animals during life” (Scoutetten, op. eit., 7
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In Hettstadt (Rupprecht, Rundblick, ete., p. 26, Die Trich., p. 20), “The
greatest mortality occurred in the fourth and fifth weeks, . e., during
the time that myositis was most severe. A few died earlier, some later,
the last through marasmus, in consequence of a purnlent breaking up of
atelectatic nuclei or from follicular disease of the intestines, or from
muscular atrophy.” Also, p. 27: “The more extensive an endemic the
more intense will be the disease. The earlier the disease supervenes
on the infeetion and the more complete and severe the symptoms are
developed—swelling and tension of the museles, formication, prone po-
sition, stiffness of the body, trismus, dysphagia, severe diarrhea, tem-
perature 41° C., pulse over 120, respiration over 32, dyspnea, embolism
of the lung—the more unfavorable the prognosis.” ,-
Renz (op. cit., p. 98) says: “The first cases of an endemic are usnally
the most severe.” Y
Schenck, of Halle (I. e), divides the symptoms into three sets for
prognosis. *1st. Where there was severe diarrheea after one or two days, &
lasting several weeks, the prognosis is most favorable. 2d. Where there
was a slight diarrheea after six or eight days, with sudden cessation, the
patient most frequently dies. 3d. The lightest cases are those in
which the symptoms appeared after two or three weeks. Acecording to
Meissner (Schmidt’s Jahrbiicher, No. 138, p. 92), these observations were
not confirmed in the Hedersleben epidemie, for severe stomach symp-
toms appeared early in some cases, later in others, and in another sef .
not at all, without influencing the prognosis.,” One of the last category
was, in Hedersleben, very severe. , Death ocenrs most frequently in the
fourth or sixth week after infection. Iplication’ of the muscles of res-
piration is the most frequent cause of death, but it seldom reaches a
fatal condition before the fourth week, or comes on later than the fifth.
In the gravest cases typhoid symptoms set in during the fourth week
(Jackson, L ¢.). In some cases in Hedersleben, as in Hettstadt (Kratz
l. ¢.), there would oceur sn entire remission of symptoms, which might
be followed by a sudden significant exacerbation, speedily ending in
death. Sometimes death follows from gastro-enteritis before any signs
of peritonitis or migrating trichinz were observed (Kratz, [. ¢., und Berl..
Klin. Wochensehrift; see other cases quoted under diagnosis). _
“A good appetite, undisturbed sleep, easy respiration in the third
weels, late appearance of first symptoms, favorable age of the patienty
escape in the first eight weeks, are indieations for a favorable prognosis™
(Meissner, L. ¢.). Aceording to Virchow (op. cit., . 41) diarrhoea is more
favorable than constipation. |
“In regard to the organs of respiration the hoarseness and intense
dyspnaa are due to the presence of trichinm in the larynx and muoscles
of respiration in the early weeks, which not seldom is the cause of death’
without the early symptoms of the disease having been noticed.” :
¢« Ppeumonia is a complieation of extreme gravity, while pleurisy 18
only exceptionally followed by serious consequences, In Hettstadt, of
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27 fatal cases, 8 succumbed to a typhoid form of the disease, 5 died from
paralysis of the lungs, 3 from pressure caused by a serous infiltration of
' the cellular tissue of the musecles of the neck (and in one case @dema of
the glottis), 6 died of embolic pnenmonia, 1 from effusion into the peri-
toneum from puerperal peritonitis; other cases, more chronie, from col-
liquative diarrheea, marasmus, ete. (Kestner, L e., p. 46).

- Meissner (L ¢.) says: “There were constant signs of tuberculosis in
eases after 43 months.”

Other complications affecting the prognosis in some cases: Abortion,
Klob. (l. ¢.), Kronbien (l. ¢.); precocious menstruation (Rupprecht-Boch-
ler) ; thirty-three cases in Hedersleben had trouble in menstruation
é]iratz, 1); one case of suppression of milk (Ring, l. ¢.) ; intermittent pal-
pitation of the heart (Rupprecht); edema of the larynx, Kestner (Rupp-
recht); hemoptysis with phthisis (Meissner); bloody diarrheea (Meiss-
ner, Kratz, Renz, Dithusen, Krabbe, in Jahresbericht, ete., 1878, p. 195);
an@mia, hydramia, and lencoeythemia (Meissner). .

- ““Most patients can resume their work on the eighth week ” (Leuckart,
p- 87), but after lung complications not until the tenth week, and some-
| times a painful sensation in the soles of the feet prevents the patient
{rom walking for one or two weeks after convalescence. There is abund-
ant desquamation, and the epidermis may be detached in large flakes,
and the hair, and even the nails, may fall off.

- The pupils remain inert and dilated for a long time. The catarrh of
the palp@bral conjunctivee and more or less difficulty in accommodation
remain generally until the eighth or tenth week.

? 3. SEQUEL.E,

It has been remarked that convalescents from trichinosis have a very'
pronounced tendeney to obesity. This is due to a fatty transformation
ﬁhiuh commences in the interior of the primitive fasciculi, and plays an
important role during the destruction of the fibrille. It extends to the
extremities of the capsules and to the intermuscular connective tissue,
The weight increases more rapidly than the strength (Kestner, op. cit.,

pp. 67, G8).

fﬁ.euﬂrding to Leuckart (Mensch., Parasiten, ii, 3, p. 584), Davaine,
and others, after the trichinse have become encysted there is no further
trouble from them; but Simon, quoted by Kestner (op. cit., p. 73), men-
-ﬁ_b_na the probability of encysted trichingm affecting the general health of
the patient and becoming the cause of musenlar weakness, and the lat-
? says, “In robust persons there is little to fear from this cause, but
mungz?fﬁi a{lv;ume;ll age, and those of feehle health, it may be a
;v ure trouble. Grave ecases show a tendency to become
Bh'-i:ul T‘(“:B” of profuse perspiration, if attended with nauseatin o or
£ odor, or more or less @dema after slight exertion, dating from a

given sickness, or often recurring peculiar pains or weakn ess, might be

&
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looked on with suspicion. Muscnlar pains ocenrred in the Dresden case
operated on by Langenbeck, in the case infected in Davenport in 1856
(Timm, Virch., Arch., 30, p. 447), in a buteher reported by Rupprecht,
also a case by Groth (Virch. Arch., vol. 29, 1864, p. 604). Besides these
cases, Dr. Wendt (Am. Jonr. Med. Seiences, April, 1878, p. 434) reports. |
several cases in New York where mnseular pains occurred five years
after recovery from trichinosis. He says, “These attacks do not dﬁpell(l;;
on changes in the weather. There are painful spots commencing sud-
denly at all times of the year, and disappearing as suddenly, or sume-}i
times declining gradually, the latter the most frequent; or it may da-gi
velop slowly as an irksome tension, like ¢ growing pains.’” )
Disorders of hearing may also result from an attack of trichinosis, as
the auditory muscles are often affected (Henle, Coupland, Kestner,
Meissner, and others). i
From the large number of cases of trichinosis reported as showing
lung or plearak complications, and the large number of cases where evi-
dences of lung troubles appear post mortem in those showing triching
in the musenlar tissue, there is reason for connecting the two comliﬁnnﬂ'g-*
and for the suspicion that some, if not many cases of Inng disease of a
chronic character may have their origin in a light form of trichinous in-
fection, or may be the remains of a somewhat severe case of trichinosis.
Virchow says (0p. cit., p. 34): * In afew cases I have examined the bodies
of those said to have died of consumption, and found, besides marked
lung disease, extensive trichinization and extreme emaciation. Harri-
son’s cases showed (three out of six) lung disease, also Bowditch's, and
Coupland’s cases died of an acute bronchitis added to a chronic phthisis, |

and Wood’s case had chest troubles. 4

e
o

! .
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9. —PATHOLOGY.

The pathologieal conditions and ehanges in the different parts of t
body are known by well-marked changes in the symptoms. The latter,
according to Rupprecht, follow in three distinet stages (see Seetion ]7;
2 Symptoms), 1. Stadinm ingressionis ; 2. Stadium digressionis; 3. Sta-
dinm regressionis. &

Delpech (op. eit., p. 27) asserts that ¢ the first symptoms appear when
the birth of the young trichine commences;” and according to Kestner
(op. ¢it., p: 59) ¢ the symptoms of the first stage are declared as soon as
the females have commenced to deposit their young.” This conld hardly
be possible, as it has been seen that the embryos are not deposited be--
fore the fourth or sixth day. The first as well as the earliest case seen
is where Hun (. ¢.) saw a female give birth to young on the fourth day;
but the first symptoms may commence in a few hours after the inges:
tion of trichinosed meat. Kratz (op. eit.,, p. 107) mentions *a few ho
to forty-three days” as the  period of incubation.” Gerlach (I. ¢.) says:
¢« Nansea and anorexia oceur after twelve hours, when infection is SEVETe,
with diarrheea and vomiting.” Sutton’s cases commenced in a few hours

']
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after infection. In one case in Hedersleben the first symptoms com-
menced after two hours, and in two others—one in Calbe (Renz, p. 29)
and one in Hedersleben (Kratz, p. 4)—the patient died on the fifth day;
and further (p. 8, et seq.), it will be seen that of the 280 cases repnrt&d
' in Hedersleben, 12 showed the first symptoms on the day of infection, of
which 7 had diarrheea alone, 3 had vomiting, and 2 had both; 22 were at-
tacked on the day following, and 20 on the third day. Whatever else
might have been the cause of these early symptoms, it could not have
been the presence of a brood of embryos. In the above epidemie there
were 26 cases commencing on the fourth, fifth, sixth, and seventh days,
and 11 others were attacked on the eighth. Unfortunately, the date of
the first appearance of symptoms is not given in hours in the first 12 cases.
' The appearance of the early symptoms in these cases would perhaps
| gorrespond more nearly to the liberation of the musele trichine by the
'L@gest-ion of the surronnding muscle and eapsule, which, according to
Flint (who gives the time required for the digestion of albuminous sub-
 stances at 13 to 5} hours, raw pork taking 3 hours—Text Book of
:‘i{’hysiul., p. 250), would be completed in that time, and have also time
for the commencement of the irritation in the intestines produced by their
motion. Renz (op. eit.,, p. 27) considers it probable that the muscle
triching are liberated in 4 or 5 hours after reaching the stomach. Vir-
' ehow (op. cit., p. 43) found the trichin® free, in 6 hours after feeding.
- After they are set free the muscle trichinz increase in size very rapidly,
“and in a mouse fed by Leuckart (p. 39) they had increaded one-half of
their former size in 24 hours. Virchow found intestinal triching com-
-ﬁi,ately developed in 34 days. Leunckart (pp. 20,21) found intestinal
richina full of eggs and embryos on the fourth day after feeding, but
10 free larval trichin®. Gerlach (Die Trichinen, p. 29) says:
~ “The first symptoms are caused by the liberated muscle trichinge.
I-_@]lﬂ irritation increases the secretion and peristaltic motion of the intes-
'ﬁhes, and may even amount to an inflammation of its walls. In 24
_'ﬁ?ur& after feeding large quantities of trichinosed meat, I have found
ifritat-iun of the upper part of the small intestine, and later, of the whole
mtestinal wall. TIn young dogs I have found the greatest degree of irri-
tation in the rectum. This irritation begins with the liberation of the
I‘fmscle, trichinée, and reaches its highest grade as sexual maturity of the
Worms is reached, and lasts until after a majority of the embryos have
1eft the intestines. From the fact that the highest grade of irritation
does not always coincide with the passage of the greatest number of
tr_‘_“'"“m through the intestinal walls, it follows that the early symptoms
HFE- Imt_: due to migration of the embryos, or at least not to that alone.”
_ It will thus appear that the first gastro-intestinal symptoms can un-
doubtedly be referred to the irritation produced by the liberated trichingms
E::TE; than to the presence of the new hrood in the intestines, and
wer by their passage throngh the intestinal walls. Friedrich (Deutsche
Axch. fiir. Klin, Med., Bd. ix, p. 459) reports a case in which @dema of
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the face, hands, and feet ocenrred on the first day. He does not considep !
this early edema as collateral, but as due to blood-poisoning on account
of .the setting free by the capsule, after solution of its walls, of its
poisonous contents, probably the seeretion of the animal from which
the trichinosed meat was obtained. (See, also, Meissner, op. ¢it., No. 163,
1875, p. 285, and Jahresbericht, etc., i, 1872, p. 257.) Renz says (op. cit.y
p. 163):

“The question as to the caunse of early death in trichinosis has been
answered, although hypothetically, yet in a manner worthy of consid-
eration, by Iliirstenburg (Wochenblatt, ete., du. K. P. Staaten, 1865, p.
191), who says ‘the inflammation in some animals dying in consequence
of migration [of trichina] is often not so well marked that it can be said
that they died of inflammation. It seems more probable that there is
some other cause of death. It is not improbable that snbstances may
be absorbed by the lymphatics of the intestinal wall, pass into the blood,
and thus canse déath.’ I am glad to see my opinion of a toxic substance
vindicated, although in a later time and on different grounds.”

The muscle symptoms noticed by Kratz, as & feeling of lameness or
soreness of the museles, occurred very early, and in some cases was one
of the first, and in one (No. 35) the only, symptom noticed. “It appears
before the young brood could possibly reach the muscles, and was con-
stant in the Hedersleben cases. I have considered this as a sympathetie
affection of the muscles.,” (Kratz, op. cit., p. 763.) Wolff also (L ¢.) re-
ports a case in which these muscle symptoms appeared a few days after
infection, and it is said to be the first one in which this symptom had
been observed before the young brood could possibly have reached the
musecles. Renz (op. cit., p. 92) says:

“If we eannot accord to the trichina a peculiar musecle poison which,
during their rapid development to sexual maturity, is distributed by
means of the intestinal seeretion and blood to the muscles, there is no
other way of explaining these muscle phenomena than by calling them
reflex.” According to Leuckart (Untersuch, ete., p. 87), ¢ the muscular
weakness is due to blood poison, and perhaps to eertain changes in the
liver, as lately shown by Cohnheim.” :

“The second stage is ushered in with edema. The explanation of
the genesis of edema varies according to different anthors. Those who, ,
as Virchow, regard the act of generation accomplished in a week, ex--
plain the tumefaction of the cellular tissues by the presence of the para-
sites in the muscles of the face; the observations of Lenckart, who!
found them in the museles of rabbits on the seventh day, have confirmed !
this opinion. Pagenstecher has found trichine in the diaphragm in|
rabbits after 7 or 8 days, also in the diaphragm and tongue of a pig!
after 9 days. Tiedler wrongly thought that the embryos did not q
the intestine until the tenth day. Kestner has found larve trichine in
the muscles of the larynx and jaws on the seventh day. He has made
in this connection the judicious remark, ¢according to all probability &






130 REPORT ON TRICHINE AND TRICHINORIS,

nosed animal gave an alkaline reaction, and Neubaner found the creatin
very much increased after 14 days, with only an insignificant decrease:
of the sarcine.) It is probably on this account that many cases show:
such great similarity to certain typhoid conditions.,” (Leuckart, Mensch. .,
Parasiten, ii, 3, pp. 533, 584,)

“ Trichinosis lasts only during the continuation of irritation and de..
struction of the muscular tissue produced by the motion of the parasite,,
As motion is impossible after the commencement of encapsulation thes
cause of this condition no longer exists. The changes then are the:
same as those oceurring in a wound which interfered with the integrity
of the parts.” (Leuckart, op. ¢it.,, p. 584.) * From the encapsulation of
the last trichina, and the repair of the last fasciculus, the cure com-.
mences, and in spite of the large number of triching (in some cases over*
30,000,000, the patient will return to his former health.” (Leuckart,
Untersuch, ete., p. 34 and [. ¢. 1.)

“The muscle convalescence commences with fatty degeneration and
absorption of the detritus of the primitive bundles ; the cure is in almost
all eases complete, although it may last throngh many months.” (Rup-
precht, Rundblick, ete., p. 27. See prognosis.)

“The severe sweating cannot be explained by the relaxation of res-
piratory activity caused by the painful state of the thoracic muscles,
neither by the diminished secretion of urine, which is more likely an
effeet than a cause. The true cause of the perspiration and the cdema
is the inflammatory irritation of the peripheric muscles, which determines
a hyper@mia of the sudorific glands in their neighborhood. Local mani-
festations are due to circumscribed areas of infection.” (Kestner, op. cit.,
p. 64.)

The irregularity of the appearance and duration of the disease (see
Kratz, pp. 78, 79) is probably due to the irregularity in the duration of
the productiveness of the female intestinal trichinge, which, acunrdiugﬁ
to Vivchow (I ¢.), is four to six weeks. Renz (p. 31), trom the fifth or
eighth day until the twelith week, or even longer. One case in Pan-
kow (Mendel, L ¢.): in the fourth week the intestinal trichinwe contained
numerons eggs and embryos, showing that emigration was not yet com-
plete. “In Hedersleben living intestinal triching were found in the
seventh week. 1 found them in the twelfth week after feeding®
(Leuckart, Untermelung, ete., p. 62.) Wagnar (I. ¢.) “reports two cases |
dying on the twenty-fifth and twenty-sixth days, respectively, in which
no intestinal trichinge were found,” showing that the disease is nob;
always kept up by the presence of living trichinme in the intestines, .
whieli might be inferred from Leuckart, who says: “As soon as the:
number of intestinal trichinae has notably decreased, causing a reduction |
n the number of migrating worms, there is a minimun of the symp--
toms.”

¢ The presence of triching in the pus of a furuncle (Friedrich, hmhi
Arch., xxv, 1862, p..397) confirms the fact already mentioned by Kl
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rial ointment and keep them up every hour until salivation was pro-.
duced. But the trichin®, when brought into contact with particles of!
mercury, do not seem to be affected, And the weakening influence uf
severe salivation, with the accompanying fever, is greatly to be feared|
in some cases and in light ones would not be necessary.” Yet it would|
seem that a fair trial wounld be desirable. ki
Kratz says (op. cit., p. 116): “Rupprecht warmly recommends seraples
doses of ealomel, and, as long as we have no real anthelmintie againsﬁ'-
trichinge, 1 look upon it as a very useful remedy on account of its bene-
ficial action on the mucous membrane of the alimentary canal. I have:
occasionally combined it with santonine. I have, however, seen saliva- -
tion follow after the use of one scruple of calomel; certainly a very un-.
fortunate complication in such a disease (see Nos, 174, 262). The anthel-
mintie effect of calomel is, to say the least, very doubtful.” b
Infusion of quassia, so destructive to ascarides, might on frial be
found to destroy the trichinge in the intestine. The solid extract wonl _'
be the best form, administered in pills and perhaps combined wi ‘
sulphur. .
Tanner (Pract. Med. vol. ii, 1875) suggests the use of sulpho-carbola -
of soda. (
Drs. Ritter and Von Brenner {Meissner, op. ¢if., 130) nsed B Cupri
acet., 3i; aqua cinnamoni, mueil. gum arabie, a 3i; aqua font., 3vj, in
teaspoonful doses, and fonnd it very useful in connection with saltﬁa
water baths.
Dr. Dirke (Inaug. Dissert. Berlin, 1874, p. 31) found the hydrarg. cum
creta recommended by Traube to have the best effect as an anthelmintie
and antiphlogistic in the cases treated in charity hospitals. f
Rohde (Berlin Klin,, Wochenschrift, No. 43, 1878) found morphia and
ergotine useful antipyretics, but according to Levy (Ann. d’hygiene
Dee. '79, p. 504) ergotine has not been sufficiently tested to warrant a .
opinion. The use of salicylic acid seemed to make the patient restless.
Friedrich (Virch. Arch., 25, 1862, p. 399) used picro-nitrate of potash
with good results, while Fiedler (ibid., No. 26, p. 573) found the picro=
nitrate of potash and soda entirely useless. 4
“ One case in Plauen” (Kestner, op. cit., p. 33) “treated with iron
got well rapidly.” k
Veh. (St. Petersburg Med. Wochenschrift, Jarz. ii, 1874) says: “_ Im___
was useless against the cedema of the lower extremities, but digitalis
and increased diaphoresis by means of hot bottles did good service, a8
also did cold sea baths. Warm baths did little good.”
Kramer (. ¢.) found that warm baths decreased the pain. _
Mosler (Helminthologische Studiren, ete., pp. 27, 28) concludes tha
the lack of any symptoms of trichinosis during life or of intestinal
trichinge after death in a steer fed by him was due to the use of benzing,
as a calf that had been fed by Leuckart with trichinous meat l:lie_cl
enteritis trichinosa. Ad. v. Dirke (L e¢.) found benzine (Mosler), pi
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SECTION E.—TRICHINOSIS IN ANIMALS.

The symptoms of trichinosis in animals have never been studied under
the conditions natural to epidemics. It has been seen that there are
certain circumstances under which human beings—and there is no rea-
son why the same should not apply to animals—are not usually infected
after the ingestion of trichinosed meat. Among these are the small
quantity of meat eaten and the lack of susceptibility of the patient to.
any quantity as well as a high state of that irritability which is excited
by the presence of deleterious substances in the alimentary canal, and
which may result in the immediate expulsion of the parasites, as in ongé
case in Kratz's table (No. 131); also cases cited by Leunckart (Unter-
such, p. 3 a) and others. In other cases this irritability is at a minimum,
and small guantities of trichinosed meat produce no symptoms (bﬂ&
Leuckart, op. cit., p. 62, et seq.), but undergo the same changes as larger
quantities, the number of trichina being so small that no great dlsturh-
ance is produced, as is remarked by Leuckart (op. cit., note 3, p. 63},
who says, “It will thus appear, as has also been muﬁrmed l}:, other -
later observers, that neither in all eases nor in all hogs are such marked
symptoms observed as in my first case,” and (p. 70) **single cases are
found where a complete immunity exists, but whether due to age, sex,
or race is not known”; (p. 73) “because we have a negative result after
feeding in a single case, it does not follow that in that class of animals ]
there is immunity to trichinosis.” Some of these negative results may
be due to the use, in feeding, of unripe trichin, which, according to
Leuckart and others (see section B), are not susceptible to further devel-
opment in the alimentary canal.

The symptoms of trichinosis in hogs, as given by Gerlach (Die Trmhl.e«-
nosis, Hanover, 1373, p. 33, et seq.) in 40 cases, after feeding, 12 of which
were under his own observation, were very light or imperceptible in
about 41.5 per cent.

“These were mostly over six months of age. Pigs from three to su:'.
months old became infected more readily and eompletely than older
ones. The symptoms in the light cases had nothing characteristic;
they consisted merely in slight gastric disturbances, which appear gen-
erally on the third or fourth day, seldom later, and in a few days en-
tirely disappear. There is diminished appetite, IEbbLﬂEd vivacity, droop
ing of the tail, and a tendency to constantly lie at rest. -

“The more Luul[}]ﬂtﬁ and severe cases present, as in man, two dlfff:b-
ent stages (?), as the gastro-intestinal or muscular symptoms are Iosi
prominent.

“1, Symptoms of intestinal irritation and inflammation. In a few
or several days—five to ten as a rule—the following symptoms appears
The appetite is lessened or disappears entirely, sometimes mmltmg
(one case observed by Fiirstenberg and one by myself); vivacity d

Stroy ed, back hollowed, tail hangs loose and limp, constant lying dowi, |

.
[ ]

M |
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panting. The voice changes—if becomes weak and may even disappear,,
so that the animal does not even try to squeal when disturbed.

‘d. Redness and @dema. Redness of the conjunetiva occurs in thes
beginning, but gradually disappears; the eyes water sometimes, bhut)
cedema of the eyelids, as it occurs in man, has not been observed. Withy
diffieulty in taking food, there is found a somewhat swollen condition of
the tongiie, and at the same time a slight swelling of the under lip and |
cheek ; sometimes there is a light swelling of the root of the neck, thes
shoulders, and even the @dema of the fore feet and of the sheath. Thiss
@dematous swelling occurs only in cases of the severest type, and even .
then is not always found in all the parts mentioned. |

“The above-mentioned symptoms, with rapid and well-marked emaci-
ation, form a characteristic group, The talling off commences with the
well-marked intestinal affection, and is apparent through the course of |
the muscle affection. In one case an 8-week pig lost over one-fourth its
weight before it died. These symptoms pass away, except in fatal cases,
by the fourth or sixth week. In very severe cases the emaciation may
last somewhat longer.

“The further development and fattening of the animal does not seem
to have been interfered with by the disease.

“Of the 23 severe cases 12 died, viz: 2 on the fourth day, and 1 each
on the sixth, ninth, eleventh, fifteenth, sixteenth, seventeenth, nine
teenth, thirty-fifth, forty-second, and forty-ninth day after feeding.

“The 5 deaths oceurring before the eleventh day were caused by in-
testinal triching, the remaining 7 by muscle trichin@. In those dying
on the fifteenth to seventeenth day the intestinal irritation might have
played an important part. Among the first 5 dying from intestinal in-
flammation, there were 2 pigs, one @mt. 7 months, which had eaten 13
pounds of trichinosed meat, the other, @t. 11 years, which had eaten 103
grm. of highly trichinosed meat (in the latter case there was a high
orade of intestinal irritation, and after death occurring very unexpect-
edly on the fourth day, an inguinal hernia was discoveied, Kiihn), a.lldff
a 80w, @. 1} years, that was fed with 2 pounds of trichinosed meat (Ber-
lin, Miiller). The unusually severe infection accounts for the early fatal
result in the older hogs, while in that of an ordinary grade only the 5‘ﬂung;§:-
pigs succumb during the stage of intestinal irritation. The case dying
on the fifteenth day was a 2 months’ old pig which was taken sick 5 day
after feeding. In this case there was no intestinal irritation found pusb%
mortem, but there was a somewhat clear sernm found in the peritoneal
and pericardial cavities, and in the loose connective tissue, between theg
cervical muscles, great infiltration of the muscles and the usual changes
in the fasciculi tolerably well marked. There were embryos in the seru
and in the muscles, and in the latter half-developed muscle trichin®e were
found. Those dying on the sixteenth and seventeenth days were respect-
ively 9 weeks and 8 months old; the first had received intestinal tri-
chinge, and showed intestinal and undeveloped muscle trichin®; the lat:
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lessened disposition in the second year. The researches in the second '
year of hfe in the veterinary school in Berlin, and by Kiihn in Halle,
with 2 yvearling hogs, one hog of 1} years and one 13 years old, showed
no decrease of susceptibility, while my own investigations with 2 hogs
of 2 and 24 years showed it distinetly.

“A two-year-old hog (which had been trichinosed in early life, and
showed numerous encapsulated trichine when weighing 10 pounds, but
showed very few when reaching 200 pounds) was fed with a dressed
rabbit tolerably trichinosed, so that in every preparation some trichinmg
at least were found. From the eighth to the eleventh day there was
slight indisposition, fever, temperature of 38° to 40° C.; disturbed ap-
petite, moderate diarrheea ; vomiting on the ninth day, and no sickness
after the twelfth day. On the fortieth day he was killed, and after a
careful search only a few from the last feeding could be fﬂuud and in
most preparations none were present.

“A further confirmation is found in the result of feeding a 23-year-old
sow. She received one pound of moderately trichinosed hog’s muscle,
On the third day there was a feverish condition present ; from the eighth
to the eleventh there was decided sickness; the appetite decreased,
bristles erected ; unequal distribution of heat; one ear hot and the other.
cold. The freces were soft and pulpy ; the animal laid mostly on its side,
and resented disturbance. From the eleventh again appeared well;
from the nineteenth to the twenty-third light febrile attacks, macmnt;f
lying down most of the time, then again entirely well.

“After 13 months this sow was fed with the ecarcass of a rabbit whmb.
had died of trichinosis, and whose body contained numerous trichin
about 28 days old. Diarrheca appeared on the third day, which con-
tinued actively until the eighth day, and gradually disappeared by the
thirteenth day. At the same time there was a well-defined fever, almost
entire loss of appetite, and appreciable emaciation. After this the ani-
mal recovered and ate its food, but on the sixteenth day began again to
appear sick ; motion weak :m-:l uncertain; lying a great deal, and some-
times flat on the side; could hardly staml without support; urinat
freely, and became emacmted On the twentieth day the animal com-
menced to appear lively, and was then killed. There was found only a
few musele triching from either feeding, so that in the muscles usunal
most infested (diaphragm, masticating, and shoulder muscles) there wad’
on an average in each preparation scarcely 2 from the first and still less
from the second feeding. In both experiments the animals had ru,m'elf__
an unusually large number of trichinm, in consequence of which the in-
testinal symptoms were tolerably severe. It will be apparent that the
small number of musele trichinme would cause very slight muscular symp-
toms. * * * : '

¢ Trichinization does not depend on age in any other class of animals |
or in man to such a degree, as is shown by the occurrence of the disease |
in old persons and by many researches with animals. In order to de-
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Referring to the case mentioned above, he says:

“The next day after feeding a young hog with the intestines and con-
tents of a trichinosed dog, which was eaten greedily, there was loss of
appetite, drooping of the head and tail, grinding of the teeth, and con-
traction of the abdominal muscles, showing colicky pains, The next
day the symptoms inereased so much that the animal maintained the
recumbent position ; the head was hot and quite feverish. He recov-
ered his appetite on the eighth day, but there was an insecurity of mo-
tion, particularly when the hind legs were brought into play. This was
inereased on the ninth day, and on the nineteenth amounted to com-
plete paralysis. On the twenty-fifth day the animal was stiff, cold, and
extended ; motion caused pain; there was involuntary evacuation of the
bladder and bowels. The voice, becoming hoarse in the first week, now
lost all resemblance to a squeal, and sounded like the bleat of a sheep.
In spite of all this the vegetative (trophic) functions seemed normal,
and the appetite was very little disturbed. Although I eould entertain
no doubt as to the cause of the sickness in this animal, yet at the onset
I was disposed to consider the suffering as due to an affection of tha
central nervous system, and hourly expected to see him die. But, wrt:l:r.
unremitting care, keeping him in a warm place, with milk diet, ha rap-
idly recovered and was soon able to stand up.”

Haubner (Bericht iiber das Veteriniirwesen im K. Sachsen, 1862-763,
p. 117) fed a young hog with trichinosed meat on the 26th of May, and
again after 27 days (July 22). The last time the animal ate in mldltmu. :
the intestines of a trichinosed hog. For four days he was feverish aml
presented the appearance of erysipelas (Rothlauf), but was found tre&
from trichinge on the 27th of December (158 days), while others fed at
the same time had many trichinze. The above hog was constipated dur-
ing the sickness, so that there was no ground for the opinion that thﬂ*
trichina®e were passed off in the excreta.

Other observers have presented their views in regard to the symptums!'
of trichinosis in animals. But a majority of them, while giving individ-
ual eases in which the symptoms are severe fLeuckart, Virchow, Pagen-
stecher) and some in which the animals have died in various stages of;;'
the disease, say that there are no characteristic symptoms (Fiirsten-
berg, Kiihn, Scoutetten, pp. 80, 81, Virchow, p. 30). Gerlach has s,hﬂwn.}
that there is a vast difference thween cases in which the hogs were fed
small quantities of trichinosed meat and those in which large quantltles’
have been ingested. The latter always have “characteristic” s 5'1111;:-134:-.1115E
and show numerous triching in the muscles, while the former, with slight
symptoms, always show a small number, but he has also proved that thaf.
results of one feeding may be added to thuse of another, and after uumﬂr—
ous light infections the animal may become intensely trichinosed with-
out showing any characteristic symptoms unless the uhserwrs w&r&a
looking for this disease. In an epidemic of trichinosis in hogs, if thB}"
ever oceur, it seems very probable that some cases would pre-;mt thar
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symptoms in such intensity that there could be no mistake in the diag-
nosis. It is possible that the small number of observations made by each
investigator will account for the lack of conclusiveness in regard fo ani.
mals, but the whole number taken together by Gerlach have given a dif
ferent result. The Vienna committee (Bericht des zur Erferschung der
Trichinenkrankheit von der K. K. Gesellschaft der Alrzte ernannten
Jomité's, &e., Wien, 1867) report, while giving the symptoms observed
by others after artificial infection, that there are no symptoms charac-
~ teristic of the disease, while they show that the symptoms, as in man,
~ are more or less complete, aceording to the amount of trichinosed meat
~ consumed.
. “In the first case (p. 10), after feeding with a small quantity of trichi-
F nosed meat, there ocenrred very insignificant disturbanece of the health,
. shown by decrease of appetite, soft stools, often hoarseness; later, stag-
rering, weakness of the posterior portions of the body, symptoms which

‘appearml after the fifth or sixth week, while a larger quantity of the
:.,:éu me meat or often repeated feeding of small quantities was followed,
}:-{ s reported by Gerlach above, by severe symptoms or even death. But

. these sympfoms had nothing characteristie, and no one not knowing that
-~ trichinosis had been produced would have the least excuse for saying
. that the animals were suffering from that disease.
~ ““In the first case there was a hoarse cough after 6 days, decrease of
__pet-itu on the Tth, lasting until the 14th day; there was oceasional
- diarrheea and a disposition by the hog to rub himself over the whole
~ body; great emaciation, but absence of staggering or weakness. No
| t ichin were found in the stools. After 2 months the animal had re-
- tovered, but showed traces of hoarseness. Numerous encapsulated
 trichinz were found, especially in the diaporagm.
! “The second case showed only a hoarse cough, itching of the surface,
decrease of appetite, and continuing emaciation after the ingestion of
- Y ounces of trichinosed meat, taken at several feedings during a period
~ of 3 months.
_r' _ “In the third case the pig ate about 4 ounces of trichinosed meat at
' .tervals during a period of 2 months; there was hoarseness, itching,
- fecrease of appetite, and finally emaciation ensued.
_ “In the fourth case the symptoms were the same as in the other cases.
A none of these cases, however, was there diarrhcea, pain in the bowels,
or weakness, much less a paralysis of the lumbar musecles.
;.,“ W ith_a moderate amount of trichinosed meat the animal seemed to
. increase in fat, but when it was fed repeatedly there was always a
Progressive emaciation. The hoarseness and cough oceurring with every
Eotmu, especially on eating, raises a suspicion of trichinosis, but even
akau?. f-glgf::ﬂ?; :;1:11:3;‘.‘:; ;Ji];ﬂaim?l on other grounds, Thﬂ'itchiug of the
Bt o ¢G 1;{1:;2110 the eataneous nerves h» the nugmt@on
cous muscles and neighboring connective

| tissues,”

-r'_'.
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Emaciation, which seems to have been pretty uniformly present in the
above cases, as also in those mentioned by Gerlach, may occur in other
diseases, but unless otherwise explained should lead to investigation.

In some cases muscular weakness (Sten. Bericht, ete., Berlin, 1865),
loss of appetite, dragging of the hind legs constitute the prineipal symp-
toms. Of 4 cases fed all became sick and 2 died. Scoutetten says
(p. 81): * When hogs show symptoms they resemble more or less those
of a rheumatic affection; * * * @dema which is common in man
has never been observed in hogs.” This may be due to the thick cover-
ing of fat, but is contrary to Gerlach’s observations.

The above symptoms, though not uniform, as reported by different
observers, are perhaps as much so as the same number of cases in man
would be under the same cirenmstances. While Gerlach’s description
of the disease in hogs corresponds to cases of human infection, the
dragging of the hind legs (Berlin), its absence, but the peculiar hoarse-
ness and itching of the skin (Vienna), and the rheumatic symptoms
(Scoutetten) point to varieties of the disease due perhaps to the amount
of trichinosed meat ingested, the condition of health, or other peculiar-
ities of the animal, which may be determined by future observations,
and if the symptoms in a possible epidemie, if following any of the above
varieties, are not such as to lead a person who is entirely unfamiliar with
trichinosis to suspect that disease, they would be suflicient to one who
was familiar with them, or had read them, to lead to the use of more
certain and conclusive means of diagnosis, i. e. the use of the microscope.

The symptoms of epidemic diseases oceurring in droves of hogs are
often so similar to those of trichinosis that it would seem very possible
that in many of such cases they might be due to trichinous infection.
In the Agricultural Report for 1863, p. 205, is found a description of the -
symptoms of hog cholera prepared by Dr. George Sutton, of Aurora,
Ind., and furnished to the Medico-Chirurgical Review, as follows :

“The hog at first appears weak ; his head droops, and sometimes in a
few hours after these symptoms diarrheea commences; there is fre-
quently vomiting. In some cases the discharges were serous and clay-
colored, sometimes dark, also bloody and mucous, resembling Lhcrse: of
dysentery. The urine at first was generally small in quantity and ]ug‘h i
colored, but as the animal recovered it became abundant and clear. This
was one of the symptoms by which the men attending the hogs at the
distillery ascertained that they were recovering. In a large number of
cases the respiratory organs appeared to be prineipally affected, apul )
there was coughing, wheezing, and difficult respiration. In some 1
stances the animal lost the power of squealing, and the larynx was 'dm-
eased. There was frequently swelling of the tongue and bleeding i+mn.1 .
the nose. In those cases where the respiratory organs were the prinei-
pal seat of the disease there was generally no diarrheea or d}'seute?y. ¢
In many instances the ear or the side of the head were very much in-
flamed, the ear swollen to twice its usual thickness. This inflammation
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of diseases in animals is often left to those who have no knowledge of *
disease, and it scems very probable that one or more of the prominent
symptoms may have given an erroneous idea of a whole epidemic in ani-
mals as in man. ¥
I have tried to show by these remarks that among epidemics of whﬂ.ﬁ-
is called hog cholera, trichine may possibly in some cases be the caunse
of the symptoms, and when such epidemiecs oceur, triching should alwa;i'
be searched for. 9
Further, in those places where epidemic diseases have appearedp-
among hogs, particular attention should be given to the examination of
rats as well as of hogs that have suffered during the epidemic, and i "
any triching are found, a more general search should be made. 4

SECTION F.—PROPHYLAXIS, ETC. .-‘

Prophylaxis may be directed (1) to the prevention of infection fmni)u
the use of trichinosed meat; (2) to the prevention of the use of trmhlm
osed meat; (3) against the production of trichinosed hogs; (4) to th&“ .
eradication of trichin® from hogs and other natural bearers. i

Leuckart says (Untersuch., ete., p. 91): l

“ It has been clearly determmeﬂ that trichine possess a very mmsuai !
power of resistance. Not only may they remain alive in their eyst foi!
many years, and during putrefaction of the meat containing them ” (see
section C), * but they show a high state of indifference to the effects u_{li-
changes of temperature. I succeeded in producing a high degree of i ---
fection when trichinosed meat had been kept for 3 days at a temperature
of —16° to—20° R.  Similar observations have been made by Rupprecht, |
Fiedler, and Kiihn, yet Fiedler believes that the trichin® expire at &
temperature of 11°—R. Kiihn found the trichinz from frozen meat whichy
had been kept in an ice-house 13 months eapable of infection, but after
2 months the trichine were all dead, pale, and motionless. They also
undergo a temperature of 40° to 429 R, without showing much changé..

nLr}, when thu albuminous substances became cmgu]ated Then
dead trichinge presented, under the microscope, a uniformly clear, almo -";5
opalescent, appearance, as I had observed in undeveloped trichina found
dead in the alimentary canal (op. ¢it., p. 61). In order to be secure
against trichinous infection by means of boiling or roasting, it is neces
sary that the whole mass of meat be subjected to a temperature of at
least 512 to 352 R. (65° to 70° C.). Meat may be subjected to a high tem
perature, yet not be cooked unless time be giveu for the whole mass i
become heated (Rupprecht, Kiichenmeister). Ifurther, meat may BE
cooked, but underdone, and trichinosis be caused by its consumpti ‘.::;
(Rupprecht), so that cooking is no guaranty that the trichine are al
dead,  Salt will kill trichinge, but not all salted meat is innocuous (Il

e -
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burg, Fiedler, Rupprecht, Leuckart), but the same meat l:l'.]EI.-_j:’ be ma[_le
innocuous by sufficient cooking (Kiihn). A temperature of E-_,ED R. will
:éi’e‘:'mlt infection (Haubner). Kiihn found that hams were innocuous
after 31 days’ pickling.
E!ﬂ{}r«.ar]af:.l:n fl)ia Fleischkost, ete., p. 68) says: “It is a matter i.‘:lf ffmt that
man, wherever trichina are found, without particular care is liable fo
an infection every time he eats pork. Hogs appear sick only after severe
nfection ; they recover and appear well, and even become fat,” and thus
yresent no signs during life by which the presence of trichine may be
| suspected. Falek (Das Fleisch., p. 520) says: * The best way is not to
sat pork ; but, if you must eat it, do not eat raw pork.” Cobbold (op.
sit., 173): “There is no need to be in the slightest degree nervous abont
esh food, provided it is properly cooked.” This is the opinion of all
anthorities on the subject, and the experimental question of the exact

ﬁf;j.;;- Thorough cooking implies that the meat shall be done en-

irely through—down to the bone; and that there shall be no appear-

,,Li substance of the trichin®e sucenmbs to heat that coagulates albu-
'men and boils water.” Besides the above witnesses there is further evi-
‘dence in the effect of heat in the case in Halberstadt (Schmidt’s Jahr-

=0

instead of curing them after the old-fashioned method of smoking. Ac-
tording to the Agricultural Report for 1863, salt does not penetrate
pork from hogs fed in distilleries, becanse the meat is softer. Perhaps
his may account for cases in which the effects of the preservative
measures are found only on the surface of the hams, ete.

~ The use of trichinosed meat can only be prevented by a thorongh
mieroscopic examination of all pork offered for sale as well as that
__.,_._’l:lghtered for private use. A judicious use of the knowledge thus ob-
,'ed, and the destruction of all trichinme thus found by means that
ﬁﬁl admitno doubt as to their efficiency—e. ¢., by boiling or burning the
niected carcass—will, by preventing the distribution of the contained
richine, lessen the cause of infection and thus the number of trichi-
Qﬁed hogs. The fourth proposition can only be earried out by a thor-
| ﬂﬁgh examination of the sources of infection, and thus perhaps deter-
N ]:he original bearers, or at least the most dangerous source of infec-
JgUon an hogs. Tt is of great interest (Bericht, ete., Wien, Co., p. 5)

hin @ scientific as well as a sanitary point to know what animals contain
Eu EI! 9_-‘—1{]
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trichine, and from whence hogs derive their infection.” As has been
seen in Section C of this report the rat has had a large share of atten:
tion in this respect, and while large numbers of rats have been examin

in Europe, very meager notices of such investi gations have appeared i in
American mediecal literature.

According to the report above mentioned (p. 29)—
“Large centers of infection have been found among rats, and in
some places, as Klederling, where the rats were found mt‘ected trichi-
nosed hogs, not previously observed, were found, and in Briinn, aftr:r the
occurrence of a case of trichinosis in man, the infeeting pork was found,
and trichinosed rats were found in the houses as well as in the neigh-
boring flayers’ establishments. Another remarkable circumstance _;}
that trichinosed foxes are not seldom found in lower Austria, and it i8.
not improbable that a series of animals may be discovered in the ecurse
of time in which a reciprocal infection occurs. * * * If we acceph.
the proposition that hogs get triching from rats, then the first and most
important thing will be to investigate the subject in that connection,
and in places where rats are found to be infected, to make a sped%&l
search for trichina® in hogs.” ;
In addition to the scientific interest and sanitary necessity of a thor-+
ough investigation of the subject of trichinosis in the United States, it8 |
importance in a ecommercial point eannot be overrated. In 1862, 15863
and 15864 the exportation of American pork products to BI‘EH]E-I;], Ha -
burg, and the German Zollverein amounted to over four millions of dol
lars. Since the figures have been given for a few observations in plm: CS |
in the United States where trichinosed hogs had been found in larges
numbers, a feeling of distrust has grown up in regard to American pm' :,'
ham, hm,ml ete., and no doubt exaggerated reports have arisen in regs
to the danger nf infection from salted and smoked pork, ete., from the
United States (and various laws have been made in many parts of Eu-
rope relating especially to the importation and sale of such meats), which,
as the home products are very much higher in price, it is to the intere i
of dealers to magnify, The best way to allay these fears and suspicions
is to provide that no meat shall be allowed to leave our ports withont 8
guaranty that it is fit for human food ; and this can only be done by @)
thorough and systematic microscopie inspection in our own country
made by microscopists who can have no interest in shirking their work
or in giving false or sensational results, and when ham, bacon, and pork &
sides are put up for export, they should, for a time at least, be so marked
by the inspector who makes the examination that they may he easily
recognized by him as having passed through his hands, and authority
should be given if any shall be found unsound in foreign ports to have
them returned immediately.
It is possible that something more may be learned from the artificial in
fection of animals, but Pagenstecher, Leuckart, Virehow, and others have 8
apparently exhausted this stribject, and have arrived at nearly uniform

1.
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pen, and one man brought trichinosed hogs in a drove who, the previous
year, had sold a drove in which many infected animals were found; the
infection of the first mentioned dating from the killing of the latter, and
probably caused by the excreta from the first. (This author does not
think it probable that hogs are infected by rats; 1st, because they are
not quick enough to catch them; 2d, hogs do not often have access to
dead rats. See also Heller in Ziemssen, iii, p. 653.)

Schuchardt (Thuring. Corresp. Bl Par. vi, 9, 1877, p. 232) remarks that
there is more trichinous meat found in the cities than in the country,
Levy (Ann. d’hygiéne, December, 1879, p. 506) thinks that this is due to
less care in the examinations in the country,

Eulenberg (Vrtljrscht. f. ger. Med., ete., Bd. 28, 1878, p. 149) thinks .
that the occurrence of relatively large numbers of trichinosed hogs in
Bromberg is because they are allowed to roam over the wild lands, and
thus have an opportunity to get the bodies of dead animals. This,
however, is contrary to the statisties given in section C, which show
that hogs raised in cities give the largest per cent. of infection; but for:
all this the original infection may have come from the wildest possible
places, and the more rapid spread of the parasites in the city be due to
the special surroundings.

That legislation with appropriations will be necessary to determine
these points must be apparent, because the disease if it does exist in this |
country to such an extent as would seem possible after a eareful exami- -
nation of the facts presented in sections C and D, is not sufficiently ree- -
ognized to arouse the fears of the people, and as the expense is consid- -
erable, and the subject one that interests commerce, it should be com- .
menced by the government, under direction of the Commissioner of
Agriculture. ¢

The question may arise, can a law be made to govern the examination
and sale of meats which will be beneficial in proportion to the inconven- -
ience it entails 1 : g

Even if the action of such a law must of necessity be continuons, th%
protection to life and health would more than compensate for the ex--
pense and trouble, which latter at first no doubt would be considerablé, ,
and perhaps cause some annoyance, but if there is a possibility of erad-
icating, in a few years, the disease from our midst it should be ;tttemptq;ﬂ
at any price. At first this examination should be made a general one,
and the fact concerning the existence of triching be fully settled for the
whole country, while the systematic examination of all pork should be
commenced as early as possible. Heller says (Ziemssen, iii, p. ﬁ‘:?i)_'r-_e :
¢ The experience of several cities shows that the difficulties of a thorough
microscopic inspection are by no means insurmountable.” “The micro-
scopic examination of hogs has been practiced in the Duchy of Brun.}
wick since 1863 with excellent results, and it has resulted similarly i
other localities” (op. cit., p. 655). Muller (Jahresbericht, etc., i, 1570)
says: “As a result of microscopic examinations of pork, triching are not
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so often found, and consequently trichinosis does not so often oceur i!l
Prussia.” The statistics of other places show that there are fewer tri-
chine found than formerly, perhaps on account of the removal by de-
.ﬁtmution of all trichin® in slaughtered hogs of one of the sources of
infection. Zenker in Dresden, Wagner, Fiedler, and others (see section
g} found over three per cent, of cadavers to contain trichine in the early
part of the seventh decade of this century. In examinations of over
4,000 cadavers in Dresden and Erlangen by Zenker for the ten years
ending in 1872 there was only 0.95 per cent. found in Dresden and 0.11
per cent. in Erlangen. Whether this is also due to prevention by the
official examinations is a question which although possible seems less
likely when we consider the probability, as before mentioned, of human
infection lasting through a period of years by small aceretions.

" There are those, however, who seem to be opposed to the general
‘microscopic examination of pork, or do not believe in its efficiency. Dr.
Liman (Vierteljahrsschrift f.*gericht Med. N. S. Bd. xvii, p. 281) says:
§ “The use of the microscope in the examination of pork does not estab-

- lish a certainty against, but lessens the danger of, infection.” Meissner
. cit., 138, p. 101) says: “In spite of the optional examination of pork
ince 1862, Simon reports three home epidemics in Calbe.” Berkan
irch. Arch., No. 42, p. 354, 355) says: “Trichinosed hogs have infected
persons, yet only after the most careful examinations could a single tri-
china be found. There may, therefore, be light cases of trichinosis with-

ut trichin® being found in the hog of which the patient partook,” and

‘it is not safe to say after an examination that there are no trichinz,
E_nt that none were found in the specimens examined, as they may occur
in other parts of the body” (P. Niemeyer, op. cit., p. 12).
- Such experience should not be brought forward to discourage the ex-
~amination of pork, but should rather lead to a more thorough search.
i?lr Eulenberg (Vierteljahrsschrift fiir ger. Med., ete., 1878, p. 149), to
%I_mw the neecessity of great thoronghness in examinations, mentions that
n three of the trichinosed hogs found in Prussia in 1876 one showed
gnly 40 trichina in 30 preparations, another showed 40 in 35, and a third
only one trichina in 40 preparations.

.Thle editor of the journal last mentioned, in commenting on cases of
trichinosis in Magdeburg, says “by the eating of raw pork there will
always be cases of trichinosis in spite of microscopic examinations.”

Wasa+erf'11hr (Deutsche Viljr. f. 6ff. Gesndhtspflg ix, 4, 1877, p. 825) does
not believe in the microscopic examination of pork as a general meas-
ure, as the lar:gest proportion of trichinosed hogs are raised and con-
Sumed by their proprietors. He thinks it sufficient to give a careful
€xamination with the naked eye, by which means not only trichinosis
1;:2 ?;htzr difleaaes may be discovered, :_w-.ml thinks it better to get the
-4 %iemeu:r El'ﬂtm}f the ﬂang‘t_ar of em;‘l‘n g pork not thoroughly cooked.
. ﬂi’ﬂ fEEP- ¢it, p.5) says that ‘raw meat should not be eaten

m trichin, as there will be danger from eysticercus.”
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The opinion of Wasserfuhr is not sustained by the evidence given by all|
observers, viz, that trichin if present would be visible to the naked|
eye. If pork has been found free from trichine after microscopic exam- -
ination, any cysticerci present will have been seen, and on that account
the meat declared unfit for food (see Gerlach quoted later on this sub- -
Jjeet).

Even admitting that the mieroscopic examination of hogs or pork will |

not be a perfect protection against trichinous infection, as asaert&dl

above, it will be apparent that the intelligent use of the results of suﬂ]’i;
examinations, if carefully followed to the source of the trichine when-
ever possible, will have a tendency to prevent the spread of infection to
other swine, and thus lessen the number of infected hogs and assist in
the more general work which should be instituted mmedntelj by th@r
national government.

The necessity of early action in this direction will be apparent if w
accept the opinion of Dr. Riper (Dentsche Vrtljlrschr., ete., f. 6ff. G
vi 2, 1874, . 280}, Who estimates that & drove of 10,000 hogs may bﬂfﬁ
come trmhmosed through the addition of one tnchmﬂserl hog. Ilesays:

“ When it is considered that one trichinosed hog may infect two ot
ers—even if only one oceurs in every 10,000—through his dejections, wﬁ" |
have as a result of geometrical progression 2 in the second year,
in the third, 8 in the fourth, ete.; so that after fifteen years 16,384
trichinosed hugs will result, and in this manner, by a Eﬂﬂt-iﬂuatiﬂﬂ
the feeding with offal from trichinosed hogs there is a certainty that in
a few years all ﬁhﬂ hugs in Amerie& Will become infectfed The nece ::i-:_

for in the American sIa,urrhtm houses there is apparently a Sj'btl}'ﬂl L
propagation of triching scarcely less effective in its consequences tham
if it had been instituted by design.” i

This extreme view would seem to be corroborated by a comparison of
the resultﬂ of exmninatiuna in Ghicagn in 1866 and those crf 1378,

8 per cent. of trichinosed hogs were found. {Eee Chlmgo Med. "i
aminer, April, 1866, and Report Health Dept. Chicago, 1573.) ]

Kraemer and I‘uge (quoted by Riper, I. ¢.) found 3 per cent. of Amer:
ican pork trichinosed. Fuge claims to have found sugar-cured hams
(Roberzuckerschinken) infected oftener than others—5 per cent. of r_.
former and only 2} per cent. of the latter. This could be true only (B
on the assumption that the method of curing increases the number of
trichinz, the absurdity of which must be apparent to the most super
ficial observer, or (2) that in places where trichine are most abundant
in hogs that method of preservation is practiced.

This paper is quoted in the Medical Times and Gazette (Lond., -=_Z,
12, 1874, p. 667), with a warning against American pork., TPetri (V1 ii‘;‘
Arch., B 57, p. 296) in Rostock fﬂ'ﬂllﬂ 12 out of 622 (2 per cent.) Amets
ican hmns mfected Jacobi (Vierteljhrsch f. ger. Med., ete.) found 5 Pe
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the laws which had been made concerning the examination of meats in
various places, viz, Rome, Manheim, Vienna, Berlin, Frankfort, Chris-
tiania, Hanover, Lisbon, Barmen, discriminated unjustly against Ameri-
can swine produets, and examples are cited which give color to such an
opinion; e g., “in Mayence the butehers requested the burgomaster to
eaution the people against the use of American refined lard, and asked
that active duty be levied on the same. In Manheim the law in regard
to examinations refers only to American hams, &e.; other meats are sold
without examination.,” In Freiburg (consular letter ) the city
papers reported eases of trichinosis occurring from the use of American
ham. Several children were taken ill, but it could not be ascertained
what was the cause of the disease. Iforty soldiers were taken sick in
Mayence with what was reported as trichinosis, and although some of
them died, there was no positive evidence of trichinosis, as no trichin®
could be found. The consul at Freiburg further states: “In this dis-
trict cases of trichinosis oceur, sometimes resulting in death, yet after
close inquiry and investigation in no case can I find that death or even
sickness conld be traced to American meat. * * * Great exaggera-
tions have been accepted as authorized statements.” Rumors of the
prevalence of trichinosis in American hogs having reached Pm‘tuga]j'

were rife in Lisbon, and the introduction, storage, and sale of American
pork produets were forbidden “so long as said disease continued.”™
(Consular letter, April 21, 1879.) This order was afterwards so modi-
fied as to allow the sale of such pork, after due inspection, as was in
stock. Not only the authorities and dealers, but the press has been ae-
cused of unjust assaults on the American pork interest. OF course the
press of any country would neglect its duty if it did not warn the peo-
ple of what might be considered a great public danger; but the questio --_;f-
arises, How much of private interest exists as the cause of these reports?
Even scientific men have been led carelessly to make statements which
are not founded on observation, and are not corroboratedby facts. For
example: |
« Professor Hesehl, of Vienna, wrote a very authoritative statement
to the Wiener Med. Wochenschrift, June 8, 1878, to the effect that there
was great danger from the use of American hams, ete.; that one hog in.
every 5 or 10 in America was infected; that several epidemics of
trichinosis had oceurred, probably trom the use of American hams, and
warning the people against the further use of the same. [This was
telegraphed to the London Times, and has been quoted by the Earopean
press generally, and has been accepted by the American medical press
as a matter of fact.] ' The city council of Vienna requested the govern=—
ment to prohibit the sale of American pork in Austria. * * * The
professor was requested to state the reports on which his statement was ;1
based. He referred to the article by Dr. Roeper and that by Dr. Jacobt
[already mentioned in this report], and declared that he had no personat:
knowledge of the subject, * * * and had never seen an Amercan
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ham. After the examination of some American hams he said theri
were certainly no triching in them, and that they weya‘snuud and _:‘-1.’00‘1-
" The consul, Mr. Post, blames the professor for giving the weli ght of
name to a statement not founded on personal observation. The
article appeared in the London Lancet (vol. i, 1878). The impression
made by it is probably stronger and more lasting than any ret-r:actmn
denial could possibly be, and will be noticed quicker, and still the
American pork interest has no way of denying such statements, however
ated they may be.
'ﬁiﬂrgovemmeit correspondents have been strongly impressed with
the idea that facts have been greatly exaggerated and used against the
e of American swine products, and it may, perhaps, be considered
somewhat significant that the reports concerning the occurrence of
friching® in American products have been mostly made by men who
‘geem to have been very thorongh in their work, while the official ex-
-."-:'u inations in Germany are often made by persons who are careless or
§ incompetent. Even under ordinary circumstances mistakes may be
made, as competent anthorities assert. Scoutetten (op. cit., p. 85) says,
“Some discover trichinge where they do not exist, and others fail to find
them where they do exist.” Dr. Thorn, of Kinigsberg (Virch. Arch.,
No. 50, p. 461), sent what he asserted were the charred remains of calci-
fied trichinse—over which there had been some discussion—to Professor
Virchow, who pronounced them accidental foreign bodies. In two
cases the anguillula aceti (vinegar eels) (Jahresbericht, ete., i, 1878, p.
514) from the acetic acid used in making the preparations was mistaken
v trichine (Fig. —). Delpech (op. cit., p. 53) says, “ Many mistakes
are made in regard to trichinge; other nematodes or their larvae being
mistalen for them.” (See section C.) .
- The comparative statements in regard to trichinous hogs in America
@d Germany have always favored the latter country, partly because all
the examinations on which they were based were made there. The
Ijumhﬁrs given for American pork are the more readily accepted, be-
cause the isolated examinations in this country having been made
in places where a higher degree of infection might be expected, large
M numbers of trichinosed hogs have been found. On the other hand it is
nore than probable that many cases in German hogs have been over-
looked through lack of thoroughness, or from pure carelessness. For
example, in the municipality of Erfurt (Riemer Sch. Jrbr. 178, 1878, p.
195) Dr. Krahmer, the physician having charge of the examination of
hogs, was in the habit of marking “ sound” on each line of a whole page
the book kept for records, before the evaminations were made. Cases
of trichinosis having oceurred from eating pork that had passed through
his hands, he was prosecuted and condemued to 6 months’ confinement.
Other cases are on record where trichinosis has oceurred when it was
discovered that the butcher did not submit all his pork to inspection.
Meissner says (op. cit. 162, p. 24), # although the examination of hogs is
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obligatory in Saxony, not over one-half of the hogs are examined.” Ha
also refers (op. cit., 138, p. 101) to the oceurrence of cases in Calbe show-
ing that the Gptmllﬂl examination as practiced there is not thorough
enough.  Also an instance near Hanover where 400 cases oceurred, 50
of which were fatal. (Brit. Med. Journal, ii, 1875, p. 75); and at I)md.g
enhofen where 121 soldiers were attaukc{l (]3 M. J., i, 1877, p. 820)% H
in Neugersdorf 45 cases; butcher was imprisoned one month {LmuL
Lanecet, ii, 1877); and Magdeburg there were 100 cases where the vie-
tims had all patronized the same butcher (B. M. Journal, i, 1873, . 316)3.
9 cases in Hanelbach ; several children in Riipendorf; 5 cases in Lissa
(B. M. Jour,, i, 1874, p. 494,) Berlin several cases, one fatal, in Chem-.
nitz Hospital ; cases at Gratzungen, Bleidengen, Trebra, Etzalsroda,
Pulzliingen, Grors-Nechsungen, Forstham, Konigsthal. and 45 cases in
Nordhausen (Brit. Med. Journ., ii, 1874, p. 182), The trichinosed imggs
causing these epidemics were not included in the statistics, and they
would increase the percentages considerably if added to the number a%
ready reported.

Numerous laws have been framed and put in force to protect the
people against the sale of bad or diseased meats. Such laws stipulate
that the butcher shall use due diligence, but can hardly be effective
against the sale of trichinous meat, as there is no way known at present
by which trichinse in meat ean be recognized except by the use of t
microscope. Prosecutions are not rarely commenced against butche gi‘

¥
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_m" *

on account of the sale of meat which has proven to be infected. Cases
of this kind have occurred within the past year, one in Brooklyn, "'-1
Y., and one in Newark, N. J. In Germany there have been three in-
stances of such prosecutions. In one case Professor Kiichenmeister
was called to testify as an expert, and gave as his opinion (Uer cly
Zeitschr, f. prakt. Heill, xix, 48, 49, Nov. and Dec., 1873) that the
butcher could not be in a position to know whether the meat in ques-
tion contained trichinge, as he was unfamiliar with the microscope and
the appearance of triching; and, farther, as long as there was not §
cheap and general obligatory inspection of meats, any laws, such as the
one under which this butcher was pmse::utul would be an illusion
(Also see Dr. Maeder in Thur. Corr. Bd,, iii, 9, 15, September, 1574
and Berlin Klin, Wochenschrift, xi, 22, 1874.)

The necessity of microscopic inspection of meats, is recognized 1'.-3.'
prominent investigators. Meissner—often quoted in this repurt—w
has given a great deal of attention to the subject of trichinosis, ete,, o
many years (see Zeitschr. fiir rationelle Med., 1855, and Schmidt’s Jahr=
biicher, 1868 to 1875), speaking of the epidemics reported by Schauens
berg in the Harz, Grasenick in Gratzungen, and Kraemer in Bovendeny
says (op. cit., 165, 1875, p. 285): “These epidemics show again the necess
sity for a thﬂrmlghmmtmqpec,tmu In Gottingen, where there has '-:'_-_
an obligatory examination of meat for the last 64 vears, seven trichinos
hogs have been found. No cases have oceurred in man.”

P
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‘?meessnr Gerlach, of Berlin, whose authority on this subject cannot
‘doubted, says (Die Fleischlkost, pp. 69, 70):

& The microseopic examination of hogs after killing in connection with

. other means of protection is always a necessity, especially in all places
& where trichin®e have been previously found. The experience of ten years
. proves its usefulness, its security, and the possibility of its exeecution.

| ~ All the earlier objections have been refuted by the suceess of the prac-
§ tice. Yet the objection that it is very difficult to find trichinge when they
§ exist in small numbers still retains its force. But the usefulness of such
| ."}f‘.—f‘ estigations loses nothing on this account, because when the examina-
| fion is skillfully performed no fears of trichinous infection need be enter-
fained after a negative result. Isolated trichin® do not produce disease,
-and when the meat is sufficiently infected to produce even light cases of
trichinosis the triching will be readily discovered in the regular exami-
ons. Thus far only one instance has come to my knowledge in which
hinosis oceurred after microscopic examination had been instituted.
p this instance (in Hanover) it was ascerfained that the butcher had
submitted all his hogs to the inspector;” and farther (p. 79), ¢ dur-
eleven years 744 hogs were found infected, and of this number there
only a small number determined after the development of trichinosis
ng the people, and we can assume that more than 600 trichinosed
vine have been withdrawn from consumption by microscopic examina-
bn, and when we consider that one hog may be the cause of hundreds

@ of cases of disease, especially in the cities, it must be plain that many
%i!{ ousands of cases of trichinosis have been averted by such examina-
 fions. No measure for the protection of the public health can show a
f more brilliant success. Let us take, for instance, the city of Hanover.
- “Previous to the microscopic inspection of hogs in this city there oc-
 eurred (in 1864-'65) three epidemics, in which over 300 persons were in-

fected. Since its introduction in 1866 until now (1875) only one epi-

demic, with 54 cases, has occurred, and these cases were all traced to
__:-I_i e meat of one butcher, who, according to his own confession, had killed
'8 hog in the beginning of the year 1870—at which time the epidemic oc-
carred—and sold the meat without its having been subjeeted to miero-
 8Copic examination. How often the city of Hanover might have heen
Vs ited by epidemics of trichinosis is shown by the fact that in the in-
‘Wervening 9 years trichine have been found in 9 hogs. In Linden
@ suburb of Hanover, with an independent city government), where the
ihspection was infroduced at the same time that it was ordained in Tlan.
f?-" er and shortly afterwards given up, an epidemie occurred in 1874, in
1Ii_fi_‘ln«nhl 400 persons were infected and 40 died of trichinosis, :

4 Thu? application of the microscope is not at all difficult, and only in
l_ﬁrga [:lti?ﬂ where large numbers of hogs are slaughtered is there any
J'?_:_mnveumuca encountered, and this can be readily overcome by the em-
]_;i_lnjrmgnt of men and women without any special knowledge of the med-
ical sciences. The greatest difficulty is to bring all hogs under control;

i — T
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and to this end it will be necessary in large cities that all hogs be killed|
in public abattoirs, and of those found infected nothing but the lardl
should be used, and that only after sufficient boiling. The meat shonld}
be burned or otherwise destroyed, or deeply buried. [As trichina willl
withstand so many changes and even putrefaction of the meat (see see--
tion B) barying should not be thought of until after boiling at a highy
temperature. This will secure the destruction of the trichine.] Rejec--
tion should not depend on the number of trichinz found to be present,,
but the discovery of a single worm should be sufficient ground for de--
claring the whole hog unfit for food, because if one muscle trichina iss
present, one female trichina—capable of giving birth to 1 to 2,000 em--
bryos—may be set free in the intestine, although from a sanitary point:
of view it cannot be said that trichinosis will oceur from the presence of
a solitary intestinal trichina,

“Trichine belong to that dangerous class of parasites which alwaysi
increase in numbers, and thus afford inereasing danger, unless all pos- -
sible measures are used against them. While measures are taken, at:
great expense, against the parasites which destroy our forests, vihe-
yards, and vegetables, the destruetion of triching, which may infeet our *
bodies and even destroy our lives, should be the objects of particular at-
tention. Of the means to attain this end the microscopic examination of '
all slaughtered hogs in trichinm distriets, and in places where even a
trace of infection is suspected is the groundwork. When all hogs ara.
subjected to inspection, when rats are kept from places where trichinosis
oceurs in man or trichin are found in hogs, and when the carcasses of
trichinosed rats, etec., are rendered harmless to pigs by burning, th
will there be a prospect of exterminating trichin@, On the other hand,
if measures are not taken against them the danger of infection from
trichinge will increase from day to day.” 4

On the subject of sanitation and prophylaxis, in connection with trii
chin:, ete., Professor Virchow says (Lehre, ete., p. 64, et seq.): .

“As the infection of hogs comes through the food, especial care i§
necessary to prevent the consumption of suspicious animal substances.
Of these we have on one hand trichinous meat, on the other the excrets
of trichinosed animals, and especially of man. Clean food and cle
stables give the greatest security. Rats and mice should be caught and
destroyed; * * * buttrichinosed hogs are found where—as at Scho
rade, in East Prussia—no trichinosed rats and mice are found, so th
the hogs should be kept as much as possible from the excreta of men
and dogs. * * * Thus far most of the epidemics of trichinosis have
occurred in the Saxon districts where stable-feeding is the rule, * * *
where, according to my own investigations, the poorer classes malke the
pigs eat human excreta. ;

¢ The endemic centers must be carefully determined and watehed. 1 lm‘l'&_:
previously explained my views concerning the existence of such centersy
of which there can scarcely be a doubt entertained, Private individuals

il
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cannot control the sale and transfer of trichinosed meat and animals,
%ns public authorities should therefore, first of all, make registers of all
places where trichine occur or have been found, and publish them at proper
times. By this means special care could be given to animals from such
‘places; but public preservation should not be limited to this alone. In
small places (and this should be especially observed in breeders and
~ breeding places) all pigs living during the occurrence of an epidemic
! among the people should be marked, and should not be allowed to be
§ sold, and when killed should be thoroughly inspected. Finally, asso-
( ations should be formed to insure against individual losses, with a par-
i t ticipation by the district or even of the government—such as already
# exists in Brunswick. [In some places, Nordhausen, Miihlhausen, ete.,
~ in Prussia, premiums are paid for the discovery of trichinosed hogs.
# Eulenberg, Vierteljahreschrift f. gerichtt Med., ete., 1878, p. 149.] Thisis
. more especially necessary in the interest of many poor people who raise
4 hogs. = * * The sooner such measures are undertaken the sooner
@ will the propagation of trichin® and the oceurrence of trichinosis be
- brought within narrow limits. This subject is of sufficient importance for
especial legislation, without which such regulations cannot be enforced.
- ‘“As there are no certain signs by which trichinous infection can be
discovered, and as the capsules cannot be seen with the unassisted eye
~ unless caleified, a microscopie examination of the meat becomes essen-
@ tial. = * = Inevery place where such examinations have been prae-
§ ticed for even a short time, the results have been eminently practical.
8 In Altenburg, where it was ordained December 22, 1865, a trichinosed
| hog was found on the 2d day of January, 1866, showing that it is only
# necessary to introduce it in order to test its efficacy.”
- Thus it will be seen that the only way to insure success in the eradi-
-~ cation of trichine is fo establish complete methods, and then make them
tl orough in their execution. This, according to Gerlach, can only be
omplished by the establishment of public abattoirs. I have taken
B the liberty to quote complete (from Die Flieschkost, p. 134, et seq.) his
- Tem arks on the subject, and although they are so worded in some parts
Aas to apply particularly to Germany, they may be equally applied to any
o her country. Exceptions might be taken in regard to the large estab-
lishments already in running order in several American cities, where
many other precautions are no doubt observed, and which may only need
the addition of the trichin inspector. The object of his remarks, it will
be apparent, is to bring the smaller dealers under control.

?UELIU EL.&UGHTERvHDUEEE, AND OBLIGATORY USE OF THEM, UN-
DER CONTROL OF VETERINARY SURGEONS.

LT

HISTORICAL.

~ “The ancient Romans built slanghter-honses—TLanienme—and market-
plnm?a—‘ﬂqauelli-—which in size and luxury were not surpassed by other
public buildings, baths, arenas, ete, There were also in the larger cities
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common places for the slaughter of animals, in the middle ages—e. 4. o
one in Bleslml in the fifteenth century (Brandes), and in many European
cities, viz, in Germany, particularly in the seventeenth and eighteenth
centuries, the so-called Kuttelhife and Kuttelhiinser. Abattoirs were
erected in Berlin during the past century, which were demolished in
1811 and 1842 (Teit).

“The ancient abattoirs were often demolished and rebnilt as they
failed to answer to the necessifies of the changed ideas and increased
population. They were not properly arranged ; were situated within
the cities and annoyed the people who lived hﬂar them, and finally, be-
coming inadequate to the wants of the increasing population, private
slanghter-houses had to be allowed. These public slaughter-houses
were not looked upon as a sanitary necessity. Such a necessity could
not be recognized, because the butehers as well as the public in general
looked upon the meat from sick animals with horror; but in later times,
on the contrary, it came to be considered harmless. In early times
the people without exception rejected meaf from sick animals, and no
butcher even thought of killing one that was diseased. But this preju-
dice was somewhat overcome at the first development of veterinary
science in the second half of the eighteenth century without diseriminat-
ing between those which were dangerous and those which were harmless.
As the crude empirie veterinary science of that time proved only that
harmless meat was sometimes excluded, some anthors assumed that all
meat was harmless. It was thus that a ground was laid for a careless-
ness in the slaughtering of animals which has now inereased to such an
overwhelming magnitude.

“The modern slanghter-house, which answers to all the demands of‘
the times—in which butchering is done in the most careful way, where
the greatest cleanliness is observed, and which is under veterinary su-
pervision—first appeared in the early part of the present century in
France. Napoleon I, in 1810, ordered that all private slaughter-houses
be demolished and the erection of public establishments in all the me-
dinm sized and large cities in France. The first five were opened in
Paris in 1818. At the present time there are about twelve abattoirs in
Paris, which have become the models of all establishments of the kind..
This proclamation of Napoleon should be adopted by every civilized na-
tion. According to the imperial decree of October 15, 1810, and the
royal ordinance of January 14, 1815, and April 15, 1838, tile sl:m;:hteﬂ
houses in France belonged to the first class of those establishments
which were called ¢ dangerous, unwholesome, or inconvenient, and no.
to be erected in the vicinity of dwelling-houses” The last ordinance
(1833, article 2) provides that after the opening of the public slaughter-
houses all private ones in the vieinity shall be closed.

“The impnlse thus originating in France was next shown in Belgium,
where at the present time slaughter-houses exist in all the large cities
(Brussels, Ghent, Antwerp, Louvain, Mechlin) and some of the smaller
ones,
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tages which in themselves are sufficient to make it desirable, as fol-
lows: :
(1) It will put an end to the driving of cattle through the strects of our
larger eities. This inconvenience is overcome in Berlin, where according |
to the street regulations, cattle moved in the day-time must be trans-
ported in closed wagons. But in other cities no such law exists, and it
has been repeatedly and vainly proposed by the police authorities in
Hanover. ‘-
*(2) Prevention of cruelty in butchering. It is not necessary to prove
how much cruelty may be practiced iu the slanghter of animals. Iu pri-
vate slaughter-houses it is not seldom in consequence of insufficient
room, deficient arrangements for holding the victim firmly, and espe-
cially in consequence of lack of firmness in handling the instrument of '
death, which ean alter the best methods of killing animals to a s:fsteni .
of torture. In the large abattoirs the work is divided; every man at-
tains the greatest possible dexterity in his particular work, and thus
only can the greatest possible certainty of a rapid death be secured.
The international congress for the prevention of eruelty to animals, held
in Zurich in 1869, saw correctly, in the erection of abattoirs, an effective
expedient to prevent unnecessary pain to animals, '_
“(3) Greater cleanliness on account of the more judicious arrangements
and cleansing with water. The most careful cleanliness in private slangh-
ter-houses cannot compete with the properly arranged abattoirs, because
the space, especially in the larger cities, is always very limited, but even
in ordinary cases is generally insufficient, and filth is the rule; and it
only exceptionally oceurs that the accumulations do not become unbear-
able. In public slanghter-houses the care for the best possible state c%;?
|

cleanliness is increased by its publieity.

¢ (4) With the closing of private slaughter-houses in cities abundant sources -
of air poisoning are removed. Those living in the vicinity of slaughter-
houses know best how often in summer the air becomes foul, particularly
near open water courses. The question here not only concerns the foul-
ness and unpleasantness of the air, but from the putrefaction of blood
very often arise peculiarly dangerous substances, which are directly 1t§
fectious, and therefore in densely populated cities the greatest care should
be taken to prevent such decomposition. This is recognized in the ordi-
nance concerning the trades. !

“(5) * " » » » » . :

“(6) Real progress in the control and extermination of infectious and
contagious diseases among domestic animals, It is a fact that the publie
in general is inclined to hide contagious diseases, and on this accullqti#
is very difficult to check and especially to exterminate them. Obliga
tory inspections of slanghtering is by far the surest means of amanﬁ
plishing this end. The discovery of contagious diseases in the nhnttml? |
is so important that for this reason alone the compulsory use of the p!_ﬂl;
lic building should be inangurated in every eity. Wlfan the enormi
of the danger to the public health on account of the diseases of our d

M
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mestic animals in the present conditions of commercial intercourse is
considered, and when it is seen that we can seldom prevent their intro-
dnetion by isolation, but that our efforts must be directed to a rapid
destruction—that we can do little to prevent but must act to repress—
it may be safely said that a snccessful exercise of the duties of the veter-
inary police without legal control of the slanghter-houses can by no
means be accomplished.

-« With all these great advantages to the States and cities the butch-
ers will lose nothing. On the contrary, they have the greater advantage
in the expenses, that butchering together is handier and cheaper, and
the seraps and offal can be more readily utilized. In former times the
slaughter-houses, as the bakeries, were erected solely for the profit to
‘the trade. No supervision was necessary in those days. The butchers
Kknow this very well, and when they (as in North Germany) nevertheless
fﬁppose the obligatory nse of public slaugliter-houses by bringing for-
sward all possible difficulties and the cost, they must have some ulterior
‘object—which probably is that they do not wish to be interfered with in
fiheir business, which indicates still more the necessity of supervision.
@ha profits made must certainly be great when the butchers reject the
very apparent advantages and conveniences of public slaughter-houses,
- ‘It may thus be seen that in the most cultivated eities in urope the
necessity of compulsory use of public abattoirs has become apparent,
but it seems inexplicable that such measures have not succeeded in
North Germany, where the consumption of meat is greatest, and where
“pork and beef are often eaten in a raw or half-cooked condition, and
Where therefore the danger of infection is much greater than in other
countries.

HSTABLING IN CONNECTION WITH SLAUGHTER-TIOUSES.

- “In order that these abattoirs may attain completely the object in
view there should be sufficient space left for stabling and the storage of
hay. To keep the cattle, ete., near the place of killing is necessary for
the following reasons :

_““(1) The cattle can be bought at any time and killed when needed,
The butchers, ete., can thus become independent of the brokers,

“(2) The animals should be well rested before slaughter, as only after
along bodily rest can animals furnish normal and healthy meat. Mus-
cular activity changes the blood and muscle. Nourishment is disturbed
during exercise or labor. There is a consumption of the elements of
- Hutrition, the produets of which accumulate in the muscles and blood in
Proportion to the amount of activity, which in extreme cases may be-
come fatal. TFat cattle may easily be driven to death, and fat ]H‘.Igh.: sue-
¢umb mueh more readily. Even work animals can be brought to a fatal
exhaustion, and wild animals may be chased to death.

* ‘fﬁumrﬂing to my experiments on horses, the blood after muscular ac-
tivity becomes at first of a bright red, but changes after a time to a dark
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and loses its coagulability. Animals killed under such cirenmstances
bleed little. The muscular tissue contains more blood than usual; is
moister and softer; the secretion is acid instead of alkaline ; it breaks
down easily, and putrefaction rapidly supervenes. After the highest
degree of muscular labor the museular tissue, especially in those parts
of the body where the muscles were subjected to the highest degree of
activity for a long time, appeared soft, more or less discolored, and under
the microscope showed a more or less complete granular degeneration of
the transverse strie.

““There is a decided loss on account of muscular labor before killing,
which is augmented by the rapidly occurring putrefaction, and, as before
remarked (Fleischkost, ete., p. 12), the meat itself may become dangerous
to life. A rest of at least 12 hours after even the lightest exercise, and
twice or four times as long after severe exertion, is necessary before the
animal will be fit to be slaughtered for human food.

“The present way of transporting cattle affects the animals as much
as driving. After long journeys by rail they arrive in a feverish and
nearly exhansted condition, and need a rest of several days.

“VETERINARY SUPERVISION OF PUBLIC ABATTOIRS.

“ Such a supervision should be exercised both before and after slangh-

ter. An examination of the live animals requires a rapid glance as to
the quality in general (or individual), of which a closer examination after
killing will be necessary. A general ambulatory inspection of eattle in
large establishments is not suflicient to properly bring the health of the
animals under control, yet through the necessary observation of animals
before killing it is possible to determine the condition of the health in
general. 1t is not necessary that every animal should undergo a special
and methodical examination, A general but thorough inspection, fol-
lowed by a thorough examination in doubtful cases, will be sufficient.

¢ The examination of slaughtered animals must necessarily, on account
. of the large numbers to be examined, be executed in a rapid and prac-
tical manner. The thoracic and abdominal organs especially should be
examined, as also the meat independent of trichin® and cysticerei. The
intestines should be glanced at, and the portions that have a suspicious
appearance should always be subjected to a closer examination. In
regard to the eysticercus the examination becomes comparatively easy,
as they usually occur under the tongue and in the muscular substance
of the heart. The difficulty in regard to the microscopic examination
of pork for trichin is that it takes§ so much time. A veterinary surgeon
can supervise the microscopic examinations in a large establishment.
About 20 hogs can be reckoned daily for each inspector, for which a spe-.
cial room should be provided. Non-professional persons may be in-
structed, and with practice will be able to do this work.”

For small towns where there is no veterinary surgeon, persons shuultll
be instrneted by official veterinary surgeons, to whom all doubtful ques-
tions should be referred.
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chin®e most numerous in the masseter, temporal, and pharyngeal muscles |
of a rabbit fed by him.

Delpech (op. cit., p. 51) says:

“ Professor Gerlach informs me that in Hanover the meat inspectors:
choose the diaphragm, the intercostals, and the masseters. Professor
Miiller, of Berlin, who has carefully studied the subject of distribution
of trichinae, has given us a table of results obtained by him by the fol--
lowing method. He raised at the point of examination a sufficient amount
of muscular tissue to weigh exactly a grain, and then carefully counted
the number of trichina contained therein, with the following results :

‘“ I'rom the psoas musele one grain of tissue contained. ...161 trichina,

ki ii dlﬂ-}_}hmgﬂl ik (14 ki 11 Ara [l ) 4
¢ ¢ Jaryngeal muscles one grain of tissue contained . 126 6
i ¢ lingual “ 1 6 it 0 105 7
i i grbital G i i L (1 . 64 i
14 1 ﬂ-l.}[].ﬂmil]a-]. -kl 14 [{: 1 i 3 5,1 &k
14 (14 masseter it i : il 114 . 45 i
¢ & lipsnear the snout * ¢ k¢ € A5 ¢
k¢ gerratus magnus ¢ - & - 39 g
44 14 I}Eﬂt{}rﬂ-nﬁ mﬂjﬂl" [ 11 1 i 5 33 1
¢ & epsophagus in front of the diaphragm, one grain

TGN e ol s el Ao i A
¢  « gesophagus close to the stomach, one grain con-

B T L e o e e o i 1 i
¢ ¢« pelvi-femoral muscle, one grain contained . . ... i Al
¢  « gibial muscle, one grain contained ............ ] e

“  « Jongissimus dorsi muscle, one grain contained.. 20
¢ ¢« geapulo-humeral muscle, one grain contained .. 18

¢« padio ulnar muscle, one grain contained. ... .. 3 b A
«  « metatarsal muscle, one grain contained ....... 9 % &
¢ .« intercostal musele, one grain contained . ...... Sty :
¢ ¢ gmall museles of the ear one grain contained.. 2 =
1 £ i i« of the tail ¢ i el ek | T
« Neither the heart nor museunlar tissue of the stomach contained tri-"
chine, : i

¢ From the above table it would appear that the psoas, the diaphragmy
the larynx, and tongue can be the most usefully reached in cases wheré
the infection is light.

«The official instrnetions published at Magdeburg order inspection of
the muscular portion of the diaphragm, the muscles of the eyes, of the
jaws, of the neck, and the intercostals. This does not accord with the
results we have given, in which the intercostals do not have an impor:
tant place. :

“ The above figures have reference to an animal in which the trichin®
have their usual distribution, Itis very certain that if a recently trichs
inosed hog were examined in which the embryos were still in the stage
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easily be reached by the harpoon. Place the specimen on a glass slide

e T jasm ey 50" Jong and 2.5 to 3em wide?
(the ordinary glass slide, 2.5¢m
wide and 7.5 long, will an-
swer). Flitner (Aubeitung, ete.,
fiir Fleischbuschauer Lipp'.tstﬂdl:-*i
1877, p. 17) recommends the ue&
of a glass plate 10» long, 4em
wide, of clear, colorless glass 2mm
to 3mm in thickness, and a cuve:}:
somewhat smaller 0.5"® in thick-
ness (thick covers interfere, es-
pecially under the higher powers,
with the sharpness of the ont-
line), ¢ and with mounted needles
spread out to double its widih.?
Riiffert (Mik. Fleischbeschau.
: 85 Leipzig, 1880, p. 45) recommends
e 5  that at least 50 preparations

F1G. T3.—Preparation from a corpse in Hederslehen ; taken from every Sa-]ﬂplﬂ to

aro " Completely developed; mo. trace of capsals ©XaMined, placing several on the.

(EeuckgLs): same object-holder and using
one cover for the whole, thus saving much time in mounting. ¢ Moiste
the slip of musele with a solution of caustic potash, 1 to 8 (or aceti
aeid, Vogel); after a few mo- _ -
ments, when the muscle becomes
elear, lay on a cover made of thin
window glass about 25™" square,
and press down to flatten out the
sample and remove air bubbles.
By holding the specimen towards
the light, trichine capsules, if
present, will appear as small clear :
specks to the naked eye—more (i
readily seen, however, by the }
myopic than by the presbyopic.” i

Use an objective of 40 to 50di- H
ameters, which should, by means
of anose-piece, be connected with -
another one of twice the power
(100 diameters), so that any doubt
may be cleared up by a ready re- -
sort toa higher power. Speaking ¥ic. 74.—Musclo trichinm from a hog three mont

- : after infection. The capsules are complete, but
of the necessity of a good Inicro- . traco ofealcification is seen. The connective tiss

o ¢ poemniflations are seen at the poles (Lenckart).
scope, Dr. Long (Das Wissen-
wercheste, &c., der Trichine Spiralis, Breslan, 1878, p. 12) says th
is no doubt that trichine if encapsulated may be seen by means of i
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points in the more or less red musecle. It is more difficult to distinguish
them before calcification, but when treated with the caustic ﬂulutim:i
above mentioned, which acts unequally on the capsules and muscle,
they become more apparent. Place a piece of muscle, 1" in thickness,,
in a watch erystal with the solution; now if the glass be held over a
dark object the capsules appear as whitish specks. The solution willy.
after a time, act also on the capsules and a homogeneous mass will result.r
By drying moderately thin slices of muscle the capsules become appa-

rent as small oblong or oval elevations. But all such observations

should be corroborated by the microscope.”

In microscopic examinations of suspected meat great care should be

No. T7. No. T8,

Fia. T7.—Single psoroaperm, showing the nnchanged muscle fascienli on its periphery (Virchow). ;i
{TI;‘IGI. ‘iS.}—RI;:mfurm sausage and irregular granules (navicular) from the sae of the psorosperm
rohow).

perfectly free from foreign substances. Dr. Thom (Vireh. Arch., 1{0{_-

50, p. 451) sent a specimen of what he called calcified and charred tri-
chin@@ capsules, over which, it seems, there had been some discussion,

=

to Professor Virchow for examination, who wrote that he found no such

bodies, and thought that Dr. T. saw some accidental foreign bodies.

Fibers of linen, cotton, or silk from the cloths used to wipe the slips

might be mistaken by those unfamiliar with the microscope for trichinae;
detached musecle fasciculi might also be mistaken for them. ¢Other
objects may be seen, as foreign bodies in the muscles, which may be
mistaken for triching. The most common of these are the so-called
psorosperms”™ (Fig. 76), discovered by Rainey in the hog (Trans. Phil
Soc., 1857, p. 114), and at one time considered as the embryonal form
of the cysticercus cellulosa; they are identical with those found in the
muscles of the mouse by Miescher, and by Huling in the heart of the
sheep, ox, and deer. Nearly one-halt' of the hogs examined contained
them in greater or less quantities, and in some places they are found
in nearly every hog (see Gerlach, p. 450, and Berkan, p. 451, Jahres-
bericht, ete., 1866). They have been found in the museles of the sheep,
and Kihn found them in the hen (see Kuchenmeister, Die Parasiten
des Menschen, 2d, Aufl,, Leipzig Lief,, 1, p. 10, and Davaine, op. tit., p.
2061; Rupprecht Rundbleck, ete., p. 59, 40): ]

“The psorosperm (Fig. 77) is a more or less elongated body of a gran-
ular nature 0.3m™ to almost 1.0m™ in length, slender, or worm-like. Ten
or fifteen may be found in a small slip of musele, and they give it a
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friable substance. Similar bodies, but larger (4™ in length), have been |
found by Drs. Wiederhold and Rupprecht in fresh meat, which contain, ,
besides the caleareous coneretions, numerons fat globules, distinet cellss
and cell remains, a part of the cells corresponding in their size and gran--
ular condition to pus globules. The j
whole has a caseous appearance, cor-
responding to a condition of retro-
grade metamorphosis.” (Lenckart,
Untersuch., ete., pp.
112-114. See, also, de-
generated capsules, in
latter part of section B
of this report.)

The cysticercus cel-
lulos@® found in measly

& A W ara)

BT -

Fi:. 82,

TG, Bl.—Cyst of the cysticercns cellulosa magnified 120 dinmeters.
Fia. 82.—Free lavva of tenin solinm (free evaticercns coallulosa) enlarged (Riffert).
Fig, 88.—Vinegar eel (anguillola aceti) (Litlert), sometimes mistaken for trichina spiralis.

| = = A -

pork are small white eysts (Figs. 80 and 81) from the size of a mi]léi;
seed to that of a pea, containing the armed head of the tenia solium

FiG. Bd.

L]
Fra, Bi.—A, embiryo of strongvlus filarin ; B, embryo of ascaris lnmbricofdes (Lonckart). p
Fi6. B —A, new-born embryo ol ascaris lumbricoides ; B, appearance in ovum jost before birth

(Davaing). i

(Fig. 82). The cysts are mostly visible to the naked eye (Flitner [. ¢. and

Riiffert op. eit., p. T1). _
In two eases the vinegar eel (anguillula aceti, Fig. 83), from the acetie

acid used in making the preparation, was mistaken for the trichina.
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(See section C, p. 104, of this report. Other worms taken for the
trichina spiralis.)

“l. The so-called trichina affinis was found in nearly ev er;f mole ex-
amined by Gerlach (Die Trichinen, p. 41), and oceur principally in the
thick parts of the flesh as well as in the liver and brain; they are mosily
free and in various shapes, but seldom rolled inte a spiral. (1) This
nematode is scarcely one-half the size of the trichina spiralis; (2) the
head is sharper and the cell body is of a different form; (3) it is found
in the liver and brain as well as in the muscle; (4) it remains free for a
greater length of time, reaching its full size hﬂfﬂl‘ﬁ a trace of a capsule
becomes apparent; a bulging of the sarcolemma sheath is not present;
() drritation in its immediate vicinity and prolifera of cells, ete., as well
as the intense hyperemia, was absent; (6) feeding gave no results.

“II. A small round worm has been muml in the museles of the frog,
The delineation by Kiihn (Virch. Arch.,-26, p. 222) shows that they are
essentially different from the trichina. '

“III. Round worms found in earth worms. 1V, in beets.”

“The trichina spiralis always shows the same form, no matter whm'a
it may be found” (Gerlach, op. cit., p. 52).

-

[

SECTION H.—TRICHINOSIS IN THE UNITED STATES.
ik |
The history of frichinosis in the United States shonld commence with
the cases oceurring in Iowa in 1856, related by Virchow (Lehr., &e., pp.!.r_'
39-40) as follows: A German family living in Davenpoit, Towa, was at-
tacked in 1856. The mother returned to Germany and was admitted to
the Altona Hospital in 1861, where the resident physician extirpated a'f“
cancer of the breast, in which Dr. Timm ( Virch. Arch., Bd., xxx, p. 447)
found numerous eumpaulatﬂﬂ trichine. The woman died in 18 4, and
caleified live trichinge in large numbers were found in the muscles

(Groth Virch. Arch., Bd., xxix, [or xxxix?]) i
The next cases in this country were reported as follows: ¥
—— r J'-r
5E | 52 4
® - | e
£ Locality. Reporter, ES|ES Reforence. 3
ﬁ | as | ,.;
1884 | New York..........| Schnetter.. R 4 1| Am. Med. Jour., Felmary 20, 1864, "
b Pl Eielr e i i Professgr Daiton . ... 1E] [ 'l‘r.lqua. N. Y. Acad. Med., 1564, N. ?i’
imes,
1l [ 1 it e et D N AN e e s am i 4 |.eeeas| Althen Prac. Med., vol. i, p. 160. 8
1864 | Cheektowaga, N. ¥.| Dr. Kronbein.........| 8 2 j lhl_:gl‘nln Med, & Surg. Jour., Jone
1864 | Alaxilla, M. X .c.vun D Dwyler. siicaskh <. [ 2| .ﬁllu .I:;;H Med. Sei., July-Septems
wer, 1
1863 | Massachupstts...... A Baffyirs Rt R I ARG Bost. Mod. & Surg, Jour., 1665 1 16..
1805 | New York (in bos- | D IL Coupland...... L |amane |I'"1m Path. Soc., Lomd., 1874; cast
pitall, | diarmosed ento rie fever.
1805 | Linn County........| Dr. H. Wilson. .. ...... i canens| ﬂtilLin:I;n Meal. ‘Ru P 1866, Chicago:
i ., N
1866 | Afarion, Linn County,| Dr. . Restine. . o 5 | 1\11 M, l:;lj‘ , dngust, 1866, Flint's
Towne o it [ M
1867 | New York Hospital | Dr. I*" L "':l:-:.rul.n ...... 1 1 | N. X. Med. Juur., 1.n| iii, 1808, p. 116
1867 | Massnchusetts ...... i | S Lh-rl Times, April ‘dl. lbﬂu I 'Iu“-
! Davaine, Euh‘im'lll L:[
1800 | Albiny, No Teeeeens| DE HUD cooneosmasaans 3 1J [‘|'i|11ﬂ:J N. Y. State Med. Soc., ]EH‘
P 157.
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CONDENSED REPORTS FROM PATHOLOGISTS AND OTHERS.,
| NEW ENGLAND BETATLES,

Maine.—Prof. C. W. Bray, Portland, Me., from 100 to 120 cases exam-
ined, no trichine; Prof. 8. H. Weeks, Brunswick, Me., knows of no
cases of trichin@ in the State; H. M. Haslam, Augusta, Me., no post
mortems, b

New Hampshire.—Dr. J. P. Baneroft, N, H. Asylum for Insane, but
f>w antopsies, no triching.

Massachusetts.—J. G. Park, superintendent Worcester Lunatie Hos-
pital, no trichinme in last mglzt vears; E. S. Boland, M. D., assistant
superintendent Boston Lunatic Hospital, eighteen autopsies iu last two
years, no trichinwe ; Professor Bowditch, of Boston, two cases, one age
30, one age 70 (Bost. Med. & Surg. Jour., vol. xxvi, 1842, pp. 117, 222);
1 case (Bost. Med. & Sarg. Jour., vol. an 1812, p. 241); 1 case (Bost.
Med. & Surg. Jour., vol. xxx, 18&4); Pmr. H. A. Beach, politeness of
Professor Holmes, Boston, February 23, 1880, “in past twelve years five
bodies contained triching; no record except in two cases; no history
sufficient to aceount for death.,” ;

Connecticut.—Hospital Hartford, Conn., few post mortems, no trichine;
H. V. Stewart, Retreat for the Insane, Hartford, Conn., no trichinae;
Prof. Leonard J. Sanford, Yale College: * In the course of twenty years
no trichinge observed. Ahmlt two hundred eadavers examined in thﬂ-&
time. Some of our old doctors have known of fatal cases of trichinosis.”
(Letter May 31, 1880.) g
MIDDLE STATES.

New York.—Prof. William Darling, M. D., LL. D., Professor of Anat-
omy, University of New York, New York City, and at Burlington, Vi,
reports eight cases that he has met, the discovery of which were acei-
dental. They ocenrred in dissecting-room subjects. Prof. Mary A.
Wattles, Woman’s Medieal College, New York Infirmary, about 150 ca-
davers examined in last twelve years; two trichinae subjects in 1870 and
one in 1879. Dr. E. A. Maxwell, Charity Hospital and elsewhere, 100
to 150 autopsies annually. * Have seen trichina, always dead, how
many times I cannot say.” Prof. Corydon L. Ford, Long Island College
Tospital, reports one case, and states that the number of bodies dis-
sected in different co'.[leges under his direction would probably amount
to 1,500 to 2,000, No special attention given, but thinks he would have
'hr:,en 1mtthﬂd 5

Prof. Wm. Hailes, Alhany Medical College: No trichina in cadavers
in dissecting room. Found them in muscles of rat, in bacon, and in rab-
bits to which trichinosed human flesh was fed. Da%u; dying in hospital.
Prof. E. V. Stoddard, Rochester: City {\I Y.) Hospital: No trichin®
found, but cases have nucurred in the city.  T. M. Franklin, New York
City Lunatic Asylum, Blackwell's Island: No cases recorded. . H.
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no trichine, Dr. W. Evans Cassellberry : Eight to ten autopsies annu-
ally for last three years; no trichin®. Prof. J. G. Richardson, Philadel- -
phia Pathological Society, May 9, 1878, found trichin® in a man, age .
40 to 50, a victim of an accident. (Philadelphia Med. Times, Aug, 31,
1878.) Dr. Stockton Hough, Philadelphia Hospital, reports 2 cases in |
1867 and 2 in 186) (Amer. Jour. Med. Sciences, ii, 1867 and 1869.) He
also reports two later cases ; one, Mrs. M. L. Irish, age 28, admitted for
phthisis-pain ; no account of cedema ; another, T. McC., age 42, admitted |
first for rhenmatism, second time for neerosis of superior maxillary,,
third time for chronie diarrhea.

SOUTHERN STATES.

Maryland.—Prof. J. Edson Michael, University of Maryland : Average
fifty autopsies yearly in college hospital ; no trichina found; not looked |
for particularly during past six years. Prof. C. F. Bevan, College of
Physicians and Surgeons, Baltimore, Md.: Sixty to eighty eadavers per*
annum; no trichinge found.

Virginia.—Prof. J. 8. David, University of Virginia: Average about
ten autopsies every winter since 1565; saw one case about seven yearsi
ago, in which the trichin® were dead and encysted. Dr. John Clapton,,
Eastern Lunatic Asylum, Williamsburg, Va.: Only two post mortems|
in twelve years; no trichinm. :

North Carolina—Dr. Engene Grissom, North Carolina Insane Asylum, ,
Raleigh: No post mortems held.

South Carolina.—Professor Parker, Medical College, State of South
Carolina: Twenty cadavers annually; no Trichin® found. He sends a
brief abstract of a ease reported by Dr. R. W. Gibbs, of Columbia, S.
C., in Transactions of Medieal Society of South Carolina, 15871, as fol-
lows: “Negro man, age 50, suddenly fell dead; numerous cellular bodies
found in musecular tissue of abdominal and thoracie walls and in the
heart; eysticerci in ventrieular walls, one of which near the apex of the
right ventricle was ruptured, and blood had exuded from the opening.?
‘Was it eysticercus ?

Georgia.—Dr. John M. Niell, Georgia Infirmary, Savannah: Forty
cases of antopsy per annum; trichinge never suspected, neither looked
for nor found. Dr. W. Dunean, Savannah Hospital: No trichine in
twelve years, and not looked for. :

Alabama.—O. Bryece, superintendent Alabama Insane Hospital, Tus-
caloosa, Ala.: No trichine found.

Mississippi.~T. J. Mitchell, superintendent Lunatic Asylum, Jackson,
Miss.: Post mortems not allowed.

Louisiana.—Prof. Samuel Logan, New Orleans, Feb. 22, 1880, has not
had experience; is under the impression that they are rarvely fuun_ﬁ
there. Dr. A. W. Smyth has made a number of nice preparations of
those found in the dissecting room of the University of Louisiana.

Kentucky.—Prof. J. M. Bodine, University of Louisville, Medical Dé
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partment : Thirty to forty post mortems a year; no trichinge found; has

heard of none in post mortems there for some years. | _
Tennessee—Prof. Frank Gleason, Medical Department University of

Tennessee, at Nashville: Twenty to thirty bodies dissected annually; no

triching found.
X WESTERN STATES.

" Missouri—Prof. H. H. Mudd, Saint Louis, Mo., found trichinz in one
case in 1877; has seen others, but has only indistinct recollections of
individual cases. Prof. N. B. Carson, professor of surgery, Saint Louis
Hospital, has examined many bodies with trichina; some of them died
in their hospital; found them all encapsulated; signs of life in only one.
One or more found in city hospital; some from subjects in dissecting
oom of Saint Louis Medical College, and others were sent him from dif-
ferent parts of the country; all notes have been lost. N.I.N.Howard,
superintendent Saint Louis Hospital: Trichina never searched for. T. R.
H. Smith, superintendent State Lunatic Asylum, Fulton, Mo.: But few
post mortems and no trichinz.
 Indiana.—Prof. W. A, Wheeler, Medical College, Evansville, Ind.:
N;lh,‘we,ntj-ﬁv& post mortems per annum; no trichine found. FProf. J.
Chambers, Medical College of Indiana, Indianapolis: Thirty-five bodies
per annum; trichin® not looked for.
" Tllinois.—Prof. D. W, Graham, Woman’s Medical College, Chicago,
Tll.: Eight cadavers per annum during last six years; no trichina found.
Prof. Chas. T. Parkes, of Rush Medical College, has seen no cadavers
-*ﬁtmtaining trichina spiralis in Chicago, Ill.
. Michigan.—Prof. Corydon L. Ford, University of Michigan, found one
ease of trichin twenty years ago, but they had no sign of vitality.
I" Minnesota.—Dr. C. A. Wheaton, Saint Paul, Minnesota, Medical School,
Saint Paul, Minn: In operation one year; no trichin® found. Dr. Joseph
R. Rogers, superintendent Hospital of Saint Paul, Minn.: No autopsies
until 1879 ; trichin@ not looked for, and not found. Dr. C. K. Bart-
lett, Saint Peter, Minn.: Made post mortems for the last twenty years
in Massachusetts and Minnesota; averaged ten per annum ; trichingm
not suspected and not looked for.

Towa.—Prof. E. M. Clapp, University of Iowa, Towa City: Trichinme
found in one case, in which the flesh was examined for another purpose.

California.—Dr. Henry O. Kerber, German Hospital, San Franciseo,
Cal.: 72 post mortems since March 1, 1878; no attention given to tri-
chine. lle examined 13 consecutive cadavers in 1878 for trichinge, with
10 result. G. Shurtleff, superintendent Insane Asylum of California,
at Stockton, Cal.: Few post mortems, and not conducted so as to be apt
to find trichine. Dr. George H. Jenks, superintendent Saint Lulke's
H“ﬂPitﬂl: San Francisco: But few post mortems; no trichine fonnd.
{':lh-ia.—Pmt‘. J. M. Wheaton, Starling Medical College, Columbus,
Ohio, has been connected with the college for the past fifteen years, and

there has been an average of twenty-five dissections per year, and as
B BEx. g—12
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many post-mortem examinations in hospital, but has never seen or heard
of the occurrence of trichina in any stage. Prof. J. F. Baldwin, Colum-
bus Medical College for five years: Thirty cadavers per annum ; no tri-
chine found or looked for. Prof. Charles Van Pelt, Toledo School of
Medicine: Six cadavers in past years; no trichine, Prof, N. W. Kitchen,
Medical Department University of Wooster, Cleveland, Ohio: 16 bodies
a year; no trichin® looked for. Dr. C. A. Miller, Layview Asylum,
Carthage, Ohio: Triching never found.

District of Columbia.—Prof. D. L. Lamb, Medical Department How-
ard University: Thirty post mortems annually ; no triching found.

MARTINVILLE, SOMERSET COUNTY, NEW JERSEY,
April 24, 1879,
SIR: Yours of the 20th received. In reply I send you, as requested,
the following :
~About February 1, 1879, Mr. Low, of Bound Brook, in this State,
bought in the city of New Brunswick a quantity of pork (a ham), bring-
ing it home, and there being more than could be eaten fresh, Mrs. Low
cut the meat in slices and salted it, one layer on top of the other, on an
earthen dish (a common pie-plate.) The meat was bought on Saturday.
The following Saturday the family were all taken sick—Mr. and Mrs.
Low and their two children, aged one and three years—DMrs. Low being
much the worst, while the youngest child, who had eaten but little of
the meat, was but slightly affected. Before the meat was entirely con-
sumed Mrs. Low noticed an unusual taste and smell to the meat, so
much so that the last cooking was thrown away. As I get it from t.hq'e
physician who attended them when first taken, the symptoms were like.
those of cholera. When they came under my charge at the township
farm, about two weeks after first taken, all but Mrs. Low were bettery
and have at this writing got comparatively well. Mr. Low presented
the following symptoms, which it will be noticed are similar to arsenical
poisoning : Feetid state of the mouth; sensation of the teeth being on
edge; hiccough; burning pain; preecordia inflammation of lips; irritable
stomach; vomiting of matters brown in color; blaek, foetid stools; smally
frequent, and irregular pulse; partial suppression of urine; livid spots
over the abdomen; delirium; great prostration of strength; profuse
perspiration ; inability to move without great pain any of the voluns
tary muscles. On seeing him I proposed to take from him a piece of
musele and settle the question of diagnosis; but he objecting to being
cut, I delayed the matter till the next day. At my visit the next day
he seemed so much better that I again deferred the operation. The
next day, the third of my treatment, Mr, Low, while being helped from
the bed, suddenly died. Twenty-four hours after death I took from the
left deltoid muscle a small piece. Dr. Berg, of North Branch, N. J., cuf
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?ng with this request he mentioned two German works, both published
in 1874, and which do not appear to have any reference to the kind of
hams recently imported into Austria-Hungary. The works mentioned
are:

- Vierteljahrschrift fiir offentleiche Gesundheitspflege von Wanentrapp,
6 Band, 2s, Hft., 1874, \

Repper, Trichin® der Americanischen Schinken. Published by Vie-
weg, Braunschweig.

2. Bulenberg, Vierteljahrschrift fiir Gerichtliche Medizine, xx, Seite
103, 1874. .

Zur Triching frage von Dr. Jacobi. Published by Hirschwald, Berlin.

Professor Heschl declared that he had no personal knowledge of the
subject to which he called public attention, that he had never seen an
American ham, and that he relied upon the examinations made in Ger-
many. He was therenpon invited to examine some American hams, and
after a careful examination he said there were certainly no trichin in
them, and that they were sound and good. :

If Professor Heschl had made his examination before he wrote his
letter, he might have written more definitely and satisfactorily, and
would have authorized his name to be used to endorse the truth as as-
certained by investigation; but it is unlikely that any such report would
have been given such widespread publicity as has been given to the
letter he wrote. The substance of the letter was telegraphed to the
London Times, and has been quoted in the European press generally in
such a manner that readers would not suspect that its author wrote it
before he had seen an American ham. '

It is not the facts stated nor the suggestion which Professor Hesehl
made which gives the letter importance., The importers of American
hams would be quite willing to have the government adopt his sngges-
tion, not only as applicable to American but also to German and all
other hams offered for sale. They feel confident that such examination
would prove the superiority of those imported from America. But this
course would not satisfy those interested in preventing competition in
“the food supply, and therefore his suggestion is rejected, while his name
is used to create prejudice against American products.

Tt is not proposed to petition the government to canse examination of
all hams offered for sale, but to prohibit the importation of American
hams because “the conviction is gaining ground” that they are nof
good. This conviction is not gaining ground among those who have
used them, for they unite in warmly recommending them, and therefore
the demand for them is constantly increasing. The conviction may be
gaining ground among those who have never used them, and who will
believe a learned theory from men equally ignorant rather than the tes:
timony of those who know by actual experience. Ignorant theory dis-
guised in learned phrase so often represses and defeats practical expe-
rience that it cannot be predicted how the government will decide this
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No. 335.] UNITED STATES CONSULATE-GENERAL,
Berlin, July 9, 1878,

Sie: I have the honor to report that it has been decided by the
Prussian authorities hereafter to dispense with a mieroscopical exam-
ination of all American fat pork, provided the same consists of salted
and cured sides of hogs without any muscles or flesh attaching.

Heretofore the import into Prussia of these products has been largely
interfered with, if not altogether inhibited, by the local authorities on
the ground of their being infested with trichine. Thorough investiga-
tions have resulted in establishing the fact that no trichine ever exist
in the purely fat portions of pork, and that whenever any trichin@ have
been discovered it has been in the meat or the muscle attaching to the
fat. American pork packers and exporters will, therefore, do well to so
dress their fat pork sides as to bring them within the above regulations
now established for the whole Prussian monarchy, and thereby secure
for themselves additional markets.

I inclose a copy of the decree published in the premises under date
of the 21st ultimo, jointly by the minister of the interior and of the
church and medicinal affairs, marked Inclosure 1; also a copy marked
Inclosure 2 of the royal scientific commission for medical matters, upon
which the ministerial decree is based.

I am, sir, your obedient servant,
H. KREISMAN,
Consul-General.
Hon. ASSISTANT SECRETARY OF STATE,

Washington, D. C.

[Inclosures. ]

Copy of decree of the Prussian ministers of the interior, &e., June 21,
1878.

Copy of deeree of the Prussian scientific commission for medical mat-
ters, April 24, 1878,

No. 19.] UNITED STATES CONSULATE,
Leeds, August 20, 1878,
Sir: It is a gratifying duty to be able to send you herewith a copy of
a report by the health officer of the borough of Leeds on the subject of
triching in American hams.
As no little detriment has been caused to the trade in this article b;r,-'
a wide and mischievous circulation of the idea of the prevalence of tri-
chin, I respectfully suggest that the report herewith is of great im-
portance to our exporters.
I have the Kionor to be, your obedient servant,
A. V. DOCKERY,
United States Consul.
Hon. ASSISTANT SECRETARY OF STATE,
Washington, D. C.
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desire to retain the foothold they have obtained in the German market, ,
take such measures as will enable them to guarantee their hams and|
bacon to be free from triching.

Many of these reports may be unfounded, but many are but too true,,
and this constant agitation must ultimately be injurious to the trade,.
Hence it cannot be too strongly impressed upon all American merchantss
that a uniform and unvarying excellence is the first essential to a lncra--
tive European trade.

1 am, sir, your obedient servan
EDGATR STANTON,

United States Consul,
Hon. ASSISTANT SECRETARY OF STATE, .

Washington, D. O,
[Inclosure. ]
Copy of Dr. Cassall’s letter to Mr. Stanton.

[Inclosure.—Translation.]

DorTMUND, August 24, 1878,

SIR: In reply to your esteemed favor of yesterday, I confirm the re-

port that trichine were discovered in three sides of American bacon by

Mr. L. Schmid, of Ostenhellirig, Dortmund, the city meat examiner,

whilst another examiner but a short time ago discovered trichina like-

wise in American hams.

Their appearance has also been noticed in other districts. :

Since the examination of meats was introduced into Dortmund trichi-
nz have been discovered but twice in swine slaughtered here,

I am, sir, respectfully, yours, \

Dr. CASSEL, .

Circuit Physician (Kreisphysikus),

No. 80.] UNITED STATES CONSULATE,
Manheim, February 11, 1879,

Srr: In a dispateh sent to the Department June 5, 1878, I called at-
tention to the inclination exhibited by the local authorities of Germany
to embarrass the exportation of pork in any shape from the United
States. .

T have now to report that the following police regulation was issnelli
from the grand ducal district court, Manheim, December 27, 1873

«American pork sold in the market-place, butcher-shops, or publie
streets, or to be used for the manufacture of sausages, must 1:-1-531'11011513
be microscopically examined for trichine ; after this examination ea
piece must be marked by the inspector.”
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animals, their meat, and remains, whether prepared or preserved, com- -
ing from ports and landing places of the United States of Ameriea, iss
prohibited.

The prefects of the maritime provinces are charged with the execn- -
tion of this order.

Given at Rome February 20, 1879,

For the minister.

G. B. MORANA.,

[Secott & Co., commission house, and manufacturers’ agents, No. 10 Pasajie de Ia Paz.] |

BARCELONA, March 24, 1879.
Hon. WiLLTAM M. EVARTS,
Secretary of State, Washington, D. C. :

- We hand you herewith a clipping from the leading daily paper of this
city relating to the existence of trichina in the hog products of the
United States, which, if not true, should be officially denied, as else it
will resnlt in a great injury to a new and growing trade in that line
with Spain and Portugal : -

En vista de la propagacion de la trichin® en los ganados de cerda de
los Estados Unidos de America, el gobierno portugués, de acnerdo con
la junta consultiva de sanidad, ha prohibido la introduceion en el reino
¢ islas adyacentes de las carnes y embritidos de aquella procedencia. r

‘We have recently established an American agency here for the pur-
pose of developing a new market for our products, and such statements
uncontradieted will go far to undo all we have accomplished.

Hoping that this matter may not escape your attention, we remai
respectfully, &e.

e

SCOTT & CO.

TR T =

[ Translation.] i

In view of the prevalence of trichine among hogs in the United
States of America, the Portugnese Government, in accordance with
the opinion of the board of health, has prohibited the importation into |
the kingdom and the adjacent islands of meat and other hog produects

coming from that country. '

|
y -

No. 128.] UNITED STATES CONSUBATE-GENERAL, :.
| Frankfort-on-the-Main, March 31, 1879.

Siz: As a matter seriously affecting an important branch of Amer -
ican trade in this part of Germany, I have to advise the Departmen:t that
the following official notice appeared, with others, a few days ago in the *
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[Translation.) !

“FREIBURG, March 13, .

“QCases of trichinosis have occurred here also in consequence of the
consumption of American hams. An examination by the police revealed
the existence of many trichin® in the American raw hams., The grand
ducal authorities caution the public, throngh the newspapers, against
the use of American pork before it has been thoroughly coolked or sub-
Jected to a microscopie examination by specialists.” !
I have requested the consul at Mannheim to make inquiry as to the
correctness of the statement in this dispatch that trichine have been
found in American hams at Freiburg, but as yet I have no report frt:-nf-
him. Well-authenticated cases have come to my knowledge of rumors
of the finding of trichina in American pork, resulting, upon examina-
tion, in proving that the meat infected was not American at all, buf
German. It is not improbable, however, that in some exceptional cases
trichinse have actually been discovered in pork imported from the United
States, and of course the greatest possible use has been made of these
cases by the German pork interest. There is no ordinary article of food
which is so expensive in this country, or in the production and sale of
which a larger profit is made, than that of meat. It is a common saying
here that butchers all get rich. . Meats of all kinds are so ﬁrp&nsivé.~
that they are used very sparingly by the laboring classes. The large
and growing imports of American pork and canned meats are therefore
viewed by the dealers in German meats with extreme jealonsy, and no
pretext is unemployed for prejudicing consumers against the Americai;:'.
article. A few days ago the butchers of Mayence requested the burgo-
master of that place to caution the public against the use of American
refined lard as possibly infected with trichinm®. They also asked that
octroi duties be levied upon American lard admitted within the walls of
the city. The burgomaster was obliged to reply that trichinm never
appeared in refined lard, and that octroi duties would be illegal, but the
petition illustrated the extreme anxiety and jealousy of the butchers.
Bven the alleged outbreak of pleuro-pneumonia among American cattle
is cited in a precautionary and alarming way. di
These facts show the extreme importance that every possible precan:
tion should be taken by American exporters against the sending of any
kind of diseased or infeeted meats to the German market. The trade
in such meats promises to be very large and very lucrative, if the quality
of the articles imported and sold here can be protected against any jn@:
grounds of complaint. But one well-anthenticated case of trichinated
pork or diseased beef may do vast damage to the American meat
importing interest. : :
1 have also to suggest that it might be well for the American pork

trade in Germany if reliable statistics conld be collected as to the actuﬂ
extent to which the trichina pest prevails among American swine, and |
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[Inclosure.—Extract from Diario do Governo.—Translation. ] i
SANITARY MARINE BuLreTiN, No. 62,

MINISTRY OF THE INTERIOR,
Lisbon, March 14, 18?9
Having been officially inform'ed that the irwfamﬂse has manifested
itself in the United States of America, and, in concurrence with the re.
port of the consulting board of publie hea.!th, it is hereby decreed that
from and after this date, and until further notice, the importation into
this kingdom and the adjacent islands of all deseriptions of swine’s
flesh coming from that country is prohibited. 4
Mmlstrjf of the interior, March 13, 1879.
LDUIS ANTONIO NOGUEIRA.

No. 252.] LEGATION OF THE UNITED STATES,
= Lisbon, April 21, 1879.
SIR: On the 14th March ultimo an official publication was made in
the Diario do Governo by the minister of the interior, stating that in
consequence of the existence of “trichinosis” in the United States of
America, and as a measure taken in protection of the public health, all
importations of the flesh of swine into Portugal and the adjacent 1blaudq;'
had been forbidden by the “consulting board of public health.” This
note was followed on the 20th of the same month in the Gazeta dos
Alfondegas, or eustom-house journal, an official paper issued under thg
authority of the secretary of the treasury, by a portaria or royal order
issued on the 17th, which prohibited not only the importation for con-
sumption into Portuguese territory of such of the produets of swine ﬂﬁf
are used for human food when coming from the United States, but re-
fusing also permission for them to be warehoused or tempc-ranh de-
posited on shore. I understand that several small parcels have, under
this order, been transferred to vessels lying in the Tagus bound for for-
eign ports. _
I am credibly informed also that the public health authorities have
refused to allow American pork to be taken on board of vessels for con-
sumption while lying in Portuguese waters. However, this exclusion
was modified on the 5th instant by the publication of a letter from the
director-general of customs, dated the 26th of March, admitting for cons=
sumption “pork lard” from the United States; and further allowing the
entry of such pork as was actually in custom-house storves at the moment

of the issne of the first order, and after due inspection.
No official communication whatever has been made to me of these new

regulations, and I now forward them for the information of the depart-

ment. i
I have not seen fit to write to Mr. Corvo on the subject, because no

e
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ginu for consumption when the respective health inspector, whose duty
it is to examine it, declares in writing that it is not affected with trich-
1nosis. :
JOSE DIAS DE OLIVEIRA,

To the DiIRECTOR 0F THE CustoM-HOUSE in Lisbon.

No. 86.] T UNITED STATES CONSULATE,
Mannheim, May 3, 1879,
SIR: In a dispatch dated February 11, 1879, I called attention to
regulations made by the authorities of Mannheim regarding trichin in
American hams and pork. I now report the following correspondence
regarding action in the same direction at Freiburg :

[Copy of notice appearing in Freiburg papers March 12, 1879, concerning trichine.]

“Many trichine were found in a raw American ham sold in this city;
it eannot be certainly stated yet whether there are in this ham trichina
still alive. We again call the attention of people to the danger resunlt-
ing in the use of American pork, ham, long and short sides, tongues,
ete., and recommend, in order to be protected against such a danger, a
thorough boiling of such pork or a microscopical examination by an
expert.

“ Grand Duecal District Court.

“Dr. GROOS.”

[Copy of a reply to a letter of inquiry written March 27 to Dr. Groos by the consul &
Mannheim concerning trichin, ] g

“In reply to your latter of March 27 we have the honor to inuloaéj-
herewith a copy of the advertisement of this court informing you t]mg |
several children of a family of this eity who had eaten of such ham were
affected with symptoms of illness, yet it could not be certainly stated
whether they were a consequence of the use of such ham. These cases
of illness had a favorable conelusion.

“Dr. GROOS?

There is an evident disposition on the part of German authorities to
discredit American meats, and unless some action is taken by our gove
ernment calling the attention of the Government of Germany to this
fact, our importers will be subject to so many petty annoyances and
extra charges that they will abandon what should be a most important -
trade to the United States and a general blessing to Germany.

The physical condition of the German nations is weakening for the
want of meat at such prices as will enable the common people to make |
a daily instead of a weekly meal of it. They are a patient people, who
eat their bread with little ecomplaint, but it is observed by their oWl =
physiologists that as a nation they are growing physically weaker. They
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need more strengthening food. Our extensive grazing grounds fmtl
prolifie grain fields enable us to furnish meat to them at lower prices
than they can possibly produce it. Nothing but ignorance and preju-
dice can delay their obtaining it from the United States.

A large importer in Mannheim informs me that the annoyances and
‘hinderances are such that he shall abandon German sales and sell in
England, from whence the Germans would buy the same hams and pork
‘at a much, larger price than they now pay. Ie has just filled a large
;urder for hams to Westphalia, which will be sold in Germany as West-
‘phalia hams, restrictions regarding examinations for trichin not being
‘g0 stringent toward any other than American hams.
1t is evident that trichin® exist more or less in all hams or pork sold,
é’gonaequ&nt.ly the only complaint we can make is that meat from the
éjﬂnitecl States should be so critically examined and condemned, while
that of Germany and other European nations is allowed to pass compar-
‘atively free; no complaint could be made if the pork of Germany was in
a like manner treated. The least appearance of trichina in American
neat is taken notice of, published in the newspapers by the authorities
! d those interested in discrediting if, warning the people against it,
zhilﬁ the meat of Germany is sold without eriticism. '

- In Mayence forty soldiers were taken ill after eating pork for dinner;
at once the newspapers announced trichinw as the cause. After the
post mortem of some who died it was stated that no trichin@ could be
; gﬁnd in them, Similar notices in other places could be stated. Other
‘countries, more or less influenced by the opinions of Germany, make
absurd regulations in this direction. In Venice the city authorities
‘Passed an ordinance that all American meat could be admitted for sale
gr it had been cooked four hours. 1t is thought by some of the best
authorities here that the sharp salting, smoking, and drying of Amer-
Jdean pork, combined with the long voyage, usually three months between
the killing and selling, make the danger of trichin® much less than that
in freshly-killed German pork. In this district cases of trichinm occur,
causing sickness and death; yet, after close inquiry and investigation, in
no case can I find that death or even sickness can be traced to American
meat. On the contrary, it is stated by observers that all cases that have
Occurred can be traced to other than that. Within a few weeks a family

of four persons died at Schriesheim from triching in German pork.
It is the opinion of Professor Gerlach, medical counsel of Berlin, that
through thorough salting, smoking, and drying, pork is rendered com-
Paratively harmless from trichinm, and if cooked entirely so, while the
habit indulged in by some Germans of eating freshly-killed pork, es-
Pecially if raw, is productive of disease to an alarming extent. No
American exporter should venture to send pork abroad that is not

thoroughly cured.

th?;‘-“mre:f:z:ﬁ i]TﬂI:'iﬂ;d tax, ra‘ising‘ the duty on American pork from
, atd on American lard to ten marks on the one
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hundred kilos, amounting to nearly 25 per cent. of the value of the
pork, guards the interests of the few at the expense of the many. §
A large proportion of imported pork is consumed by the poore
classes, who will yet continue to eat American pork if they are nog
deprived of it by false statements. Even with the increased tariff it
can be sold, at a profit, cheaper than Germany can raise it. Lard will
not be so much affected, as it is used by all classes and it is not subj ot
to the same inspection, and at the low prices sustained in America can
compete with German lard, notwithstanding the additional tariff. The
difficulties of the importer are not so much with the increase of tariff
as with the unjust examination and discrimination between American
and other meats. That this should be changed is very important, nof |
only for our own people, but for the poorer classes of Germans, who are
already deprived of enough of what Americans consider the absolute
necessities of life, without in addition depriving them of cheap food,
especially cheap meat, strong good food, 40 per cent. cheaper than they
can raise it. '
German pork sells here for 80 pfes. to 130 marks.
American pork sells here for 30 pfgs. to .65 marks.
It is well known to all who have investigated this subject that ;
small worm, born in flesh, maturing in muscles of other flesh after it
has been eaten, and from there deriving life, afterwards incloses itself
in a chalky sae, which sac when taken into the human stomach is dis-
solved, freeing the animal to make its way out throngh the intestines 4§
or coatings of the stomach, causing pain, sickness, and death, but it i
not known to how great an extent the danger from eating pork exists.
Great exaggerations have been aceepted as authorized statements, and
people have been prevented from eating a food that under certain con-
ditions is harmless from disease. !
Eminent acknowledged authorities state ¢ that 23 per cent. of Ameri--
can imported pork contains triching, yet it is probable that trichine in s
such pork in general are dead. It is possible that they are always dead |
and not dangerous; at least the percentage of dangerous pork is in- -
ferior to the microscopic-examined pork infected with trichinge.” _
Much has been done in scientific investigations of this subject and i
much is being done. In the ordinary investigation of science it is not
important that facts should be immediately produced, but in this case, s
one of so great interest to all exporters of pork in the United States,
is important that the opinions of acknowledged authorities should b )
at once obtained. I would suggest that the subject should be mad
matter of scientific investigation in Germany and the United States
and that an appropriation of at least 81,000 shall be made by the Unig
States Government to pay the expenses of such an investigation, to DEs
made under the control of the United States Minister at Berlin, Wg
the co-operation of the German State authorities, and that acknowi-=
edged investigators and authorities on this subject shall be asked @ |

|
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give their opinion whether there is generally danger from eating Ameri-
can pork, and to what extent, and whether the danger from trichin is
greater in American pork than that of any other nation; and also the
best and quickest mode of inspection for large importations. I wounld
suggest the names of Professor Pagenstecher, of Heidelberg, and Pro-
fessor Virchow, of Berlin., The earlier investigations of the gentlemen
named have been accepted as authority. Their later discoveries are
not well known outside of scientific eircles. Their opinion would be
accepted throughout the world, and the German Government would
not maintain the present strict regulations towards American meat
alone, even if they did not modify them or discontinue them altogether.

The rapid introduction of American products in the markets of my
district have not only aroused the jealousy of the authorities but
alarmed the producers and manufacturers, so as to create a reaction,
which for the time injures the sales of all kinds of American products.
Many who first received them with favor, and know well their superior-
ity and low cost, persist in discrediting them and buy poorer articles aft
a greater cost. Nothing but the fostering care of our government and
the persistent sending of our best products at reasonable prices will
overcome these prejudices and false statements. If they are once over-
come among the people the trade is secure; but if our government
neglects to aid in every way the exporter, not only at home but abroad,
then the pesition already gained will be lost.

I remain your obedient servant,
EDWARD M. SMITH,

! United States Consul,
~ Hon. FREDERICK W, SEWARD,

Assistant Secretary of State, Washington, D. C.

No. 104.] UNITED STATES CONSULATE,
' Hamburg, June 3, 1879,

SIR: I have the honor to transmit herewith copies of two letters, with
translation, received at this consulate, regarding certain hams said to
have been received from Messrs. Armour & Co., of Chicago, and which
].1&_\?6 been confiscated by the Hamburg authorities as containing tri-
¢hing, with my answer thereto. Mr. F. H. Kirsten now desires to return
these hams to Messrs, Armour & Co. in Chicago. The Hamburg au-
thorities, however, will not permit this unless he first procures a certifi-
cate from the American consnl giving his permission, and to the effect
that the Government of the United States makes no objection to the
Feturning of diseased meats. Mr. Kirsten was verbally informed that

€ consul * personally ” had no objection to his making such disposition
of the hams as was to his best interest; officially, however, that the con-
sul could not give his permission to their return, ora certificate that the
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Government of the United States had no objection thereto, for the rea-
sons given in my letter in answer to that of Senator Kunhardt. !

In view of the fact that frequent confiscations of American hams are
now being made in Germany upon the ground of their containing t:ﬁi
chin, and as in most cases of this class the parties receiving the hams
desire to return the same to the United States, I wounld respectfully ask
that instructions be given as to what action it is desired the consul should
talke in the premises. e

A rigid and thorough microscopie inspection is now made in all parts

e Ll

intended for sale, and if in the least infected the same is confiscated.

In this connection I would again call the attention of our merchants
and business men engaged in exporting produce, meats, ete., to Enrope
to the importance and necessity of sending none but the best, and in
meats especially to be certain that the same is not in any manner in-
fected. A more thorough inspection of meats of all kinds either by th i '
government or by those engaged in that business would tend in a grea f' :
measure to enhance the value of our products, increase our trade, .!_;:
American meats, hams, ete.

I am, sir, your obedient servant,
JOHN M. WILSON,

Consul.
Hon. F. W. SEWARD,

Assistant Secretary of State, Washington, D. C.
| [Inclosures. |

1. Copy of letter of H. F. Kirsten to John M. Wilson. -

2. Copy of letter of Senator Kunhardt to John M. Wilson, with transs
lation.

3. Copy of letter of John M. Wilson to Senator Kunhardt.

HAMBURG, May 21, 1879.
To the CONSULATE OF THE UNITED STATES:

The authorities of this place confiscated up to this time all hams whiag
had been declared to contain trichinm; whereas now Messrs. Armonr & -
Co., of Chicago, desire that I should return to America the hams con=
taining trichinge; and whereas the authorities of this place have directed
me to obtain the consent of the American consul thereto, I herewith ré= -
spectfully request the permission that I may gsend hams which ha‘ .
been imported here by Messrs. Armour & Co., and found here to cﬂntal%t -
trichinge, back to the same firm. !
Respectfully,

[Translation.] i

H. F. KIRSTEN.
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special instructions from his government authorizing him so to do, upon
receipt of which you will be duly notified.
Availing myself of this opportunity of renewing to you the assurance
of my distingunished eonsideration,
I am, sir, your obedient servant, 2

JOHN M, WILSON, Consul.
Senatdr Dr. KUNHARDT, il

Chief of Police, Hamburyg. i
&

No. 213.] UNITED STATES CONSULATE, f
Christiania, May 24, 1879, "i'

Sir: With reference to my dispatch No. 212 of May 3, I have now
the honor to communicate that the board of health of this city hasi
issued a decree to the following effect :
“From the 1st of June next, and until further notice, sides, hams,,
and spare-ribs of pork imported over sea into this country may not bes
sold until after examination by officers authorized by the board off
health, and having received the mark ‘free from trichinm.’” } ]
The above measure, called forth by the repeated discovery of trichin 1
in American hams, establishes a compulsory examination of all kinds of}
pork imported from the United States. Importers of this article, suuﬁ
of whom handle up to four thousand boxes of salt pork every year,

likewise subjects them to great inconvenience. __
However, American pork has gradually become an article of primarys
importance, and will continue to be imported here in considerable quan-
tities.
From other cities in Norway we also receive the report that trichin®s
have been found in American hams. '

I am, sir, your obedient servant, '
GERH. GADE, Consul.

Hon. F. W. SEWARD, :
Assistant Seeretary of State, Washington, D. C.

[Extract.]

e apy S e

No. 44.| CONSULATE OF THE UNITED STATES OF AMERICA,

Bristol, May 29, 1879

Str: * * * I beg to direct theattention of the Department to the

reply given to the inquiry of the Earl of Belmore, in yesterday’s sitting s

of Parlinment, by thg Duke of Richmond. ; ‘ !
The stock-raisers of England as well as of the Continent have m}ﬁ-

lated reports to the effect that a very large portion of the Americans
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hams and bacon was infected with trichinosis, thus to keep people from
buying American pork in preference to the native. The pork-raisers of
this country became very much alarmed in consequence of the large
number, which is steadily increasing, of hogs brought to Great Britain
from the United States. The interpellation of the Earl of Belmore is a
consequence of this, Itisa well-established fact that trichinosis appears
in all countries among swine, and I doubt that the American hogs are
‘more affected from it than those of other countries. If they are, the
éﬁude in American pork would experience a severe check in all European
_countries.

The interest of this trade to the United States is so vast that every
_precaution should be taken in sending but healthy meat to this country
or any other one. The shippers ought to malke it their duty to have the
‘pork before it is sent off examined whether it is free from any and every

isease. The best authorities of Europe hold that swine get infected
with trichinosis by not being kept in clean places and by allowing them
to eat impure food. It therefore seems that our farmers haveit in their
‘own power to protect their hogs against the named disorder, which, if
it is allowed to spread on, must interfere very materially with the Amer-
: ?I‘:&Il pork trade, as already intimated.
3 I am, sir, very respectfully, your obedient servant,
T. CANISIUS.
; United States Consul.

- ]
ot

- Hon. F. W. SEWARD,

: Assistant Secretary of State, Washington, D. O,
¢ :
1 House or LORDS.

"

The Lord Chaneellor took his seat at five o’clock.

DISEASE IN SWINE.

- The Earl of Belmore asked if it was true that swine landed in this
country had been found affected with trichinosis, and whether the gov-
émment proposed to take precautions against the introduction of the
disease,

The Duke of Richmond, in consequence of reports from abroad, had
Faus'ed swine brought from Ameriea to Liverpool to be subject to exam-
Ination by officers of the Veterinary Department of the Privy Counecil
and he regretted to say the result had been to discover trichinosis il.:
S0me of the animals. The investigations were being continued, and
therefore he was unable to say what steps it might be necessary tn,tu.[m
in tl}a matter. Swine from America were slanghtered at the port of
landing. The best manner of gnarding against, the communication of

ttga‘diaease to the human species was for the public to take care that
eir ham, pork, or bacon was well cooked,
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No. 411.] UNITED STATES CONSULATE-GENERAL,
Berlin, June 23, 1879,

SIR: The agitation in this country against American hams and pork
sides (bacon) having now reached this city also, where the consumption
of the same by the middle and laboring classes of the population hag
become so extensive as almost entirely to exclude the home article, T
beg to bring the fact to the notice of the Department with a view of
having impressed anew on the parties shipping these goods from thql
United States to Germany the necessity of sending only such as are en-
tirely free from trichinge. By that course alone will they be sure of
avoiding all annoyance and loss,

A copy of the notice given by the royal police deparfment here i
relation to the subject, together with an English translation of the sam
is herewith inclosed. f

I will add that an ordinance has been agreed upon by the municipal
anthorities of this city and the royal police department making the
microscopic inspection of all kinds of pork offered. for sale obligatory,
Said ordinance will, I am advised, be very shortly promulgated.

I am, sir, your obedient servant,
H. KREISMAN,
Consul-General.
Hon. ASSISTANT SECRETARY OF STATE,
Wa&hmg-:ﬂma, D. C.

[Inclosure to No. 411.—Translation. ]

Of late large quantities of American hog hams and pork sides with
Jean meat still remaining on the same have been brought into the mat--
ket at Berlin. _

As has been proved by microscopic inspections, many of these hams ¥

and pork sides have been found to contain trichinz. :

Said fact is hereby brought to the notice of the public by enjoining 011
the same the urgent necessity of having an assurance in pu.rchm,mg this ¢
kind of meat that the same has been subjected to a microscopic inspeé-
tion. 3

Berlin, June 16, 1879.

Royal Police Department. 3
' VON MADAL

e
]

No. 214.] UNITED STATES CONSULATE, )
Christiania, June 6, 187,

Srr: In my dispatch No. 213 of May 24 I reported that a mmpnhﬁ' |
examination of all kinds of American pork was to be enforced from [ |
1st of June. 1
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