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NOTE.

Arten this report was in print fhe Lewce! of July 23 rescled me.  Drs, Slater amd
Oliver, of Newecasile-upon-Tyne, describa in it sn outhreak of beri-beri on a Chinese
trenzport which visited that port.  The sympioms detsiled, with fhe sudden deaths from
syneope, or embolism, agree in every particalar with the Ceylon dizesse ; and [ feel sure if
the pnchylestoma duodenale were scught for they would be foond in lorge numbers,  There
i8 also in the same Faecer the Grest of o deries of papers on Kakké, or Jullunm: I:erj-ll-er.i,
in which it @ apparently shown that a deficiency of nitregen with sn exeess of earbon
cnused the divense 4 amd that an increase in the former clement with & diminntion in the
relative portion of carbon was followed by a decresse in the nimber of cases and deaths ;
that, in fact, beri-beri was a dietetic disease, The came conditions ps regards the actual
and relative quantity of nitrogen and carbon exist in the food of all the rural populstion of
Ceylon ; but beri-bered is never produced wnlesa the anchylosioma duodensle are present in
the imtestinal cenal, [ bave no doubs good ford may prevent the development of the
seriona aymptome of bori-beri, apd an iperease of the nitrogenons elemenis will redard them,

" gven when the parusites wre present, unless 'quiy are in large numbers,

In a very able s :uggﬂalh'e inangural addresa by De. Walter Dicksan, KN, before
the Epidemiologies]l Sociely of Landon, beri-leri in its parslytic anl deopsieal forms is
discussed, and rhe statement is mode thot its At AppeaTan o in the .Pl.:n:li".:l, Hu?ﬂnn. and
Brazil was slmost simultaneous with the introducion of conly labourers from Asin. The
foot-niote on page & of this report refess to the inteoduction of the disease into Msuritius by
thezame means, and the worst caced that | have 2een in Ceylon were smong "Tamnil immigrants
employed on coflee estates. I is highly probable that the celd elimate of the estates, and the
great range of temperature, from the interse heat of the day to the bitter cold of the night,
aid in the developmant of the deopsicnl symploms.  The ourious mul rare enses given in
Drr. T¥igkson's address, which were due to contagion, can be expliined by the parasitic
nature of the disease

The importanee of the heri-beri question to ather conntriee, a8 well 58 t0 Ceylon, may
be judzed from the statement in the Kilnischke Zeitung, 0 quoted by Professor Maclesn,
thut in the fonr yeara from 1879 to 1883, 17,722 soldicra of the Duteh srmy in the East
wiera Gnder trestment for El:ri-l:-cri,, and the sonoal loss from deaths and invaliding
amounted to 1,100, and more than Balf the foree was unlit lor actlive service from l.||¢:|n|l1|.~'|g
of the discase, o






ERRATA ET ADDENDA.

Page 1, para. 2, line 2, for “ treaties " read * treatises.”

Page 2, para. 9, line 12, for *“ kake” read “kak-ke.”

Page 2, para. 11 (2), line 4, for “ jegunum " read ‘‘ jejunum.”

Page 3, add to foot-note || « Cf. article by Sir Joseph Fayrer on Acute (Edema:
Beri-Beri. Medical Times and Gazette, June 12, 1880, page 631.

Page 4, para. 19, line 23, affer “development ” insert * into larve.”

Page 5, para. 26, line 11, for “dyspnoa” 7read “dyspneea’; line 14, for
“ conjunctiva” read “conjunctive.”

Page 6, para. 29, last line, for “figs. p and £” and “figs. m and N" read
“figs. d and e’ and “ figs. m and n.”

Page 6, para. 31, line 4, for *jegunum” read “jejunum.”
Page 7, para. 39, lice 2, for “nervous™ read ‘“motor paralytic.”

Page 7, para. 42, line 2, for © 227 read <“23.”
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AN/EMIA, OR BERI-BERI, OF CEYLON.

THE object of this report is to point out the existence in Ceylon of the condition known
formerly as Beri-Beri, and now nsoally described as Anmmia, with its setiology and treatment,
and the prophylactie measures which are necessary Lo prevent its oceurrenee or sprewd,

2. The term beri-beri ia frequently met with in old retarns of disease, and it is deseribed
in many treaties on medicine as * the endemic diseass of (‘.‘-uj']un": but in recent yenrs it has
censed to be nsed, and if most of the members of the profession practizing in the Island were
guestioned on the snhriqcl. thawnuld probably answer they had never seen a ease: still, there is
no more fatal discase in the Colony than the form of anmmia, under which name beri-bent is now
nenally described.

8. The caunse of the disconlinnance of the term is, that several separate and distinet
disenses were incladed under it. No one reading the old descriptions of the affection can doubt
this hut,l owing to more accurate knowledge of disease, and more careful diagnosis, cases
formerly described as beri-beri are now sepacated into the different forms of dropsy, paralysis,
rhenmatism, anmemia, &o. And this also acconnts for the difficulty in reconciling the great variety
of symptoms recorded by different obaervers.®

4. It will, I have no doubt, be found on investigation that the “ endemic cachexia " of all
conntries can be resolved into a onmber of different diseases or conditions. This was the case
with the parapgi of Oeylon, which inclnded syphilitie and skin diseases, as well as framboesia, or
yaws, which ia the disease which shonld alone be included if the term is to be continoed in nse at
all. Many of the so-called sequels characterised by uleerations on various parts of the body
followed bj'llhenuliar cicatrices and deformities, have probably little connection with the rrrigilm{
yaws, beyond their ocenrrence in persons who vnce had that disease ; but are cansed by lupus or
tubercular disease of the skin and mucous membranes in the ill-fed people of the interior, whe,
for the greater part of their lives, live on innutritious foed and drink bad water. With the
improvement in both, under the wise policy of the Ceylon Government, in extending irrigation
worka thronghout the provinces where it was most prevalent, the disease is rapilly disappearing.
It is of conrse possible, and even probable, that the original attack of parapgi, or yaws, may leave
behind it some injur_'r to the skin, which ]rmliﬁpnaea to lupoid nleeration.

5. After separating the different well-known forma of dropsy, paralysis, thenmatism, and
other diseazes included under beri-beri, there are left those c-um{lliliuns kEnown a3 anmmis, the
mtiology of which has given origin to a literature of itz own; but as to its pathology Tiu;le
advance was made uﬂti? nite recently.

6. The term beri-berit is not found in any Sighalese medical work, nor is it fonnd as
the name of & disease in Sanscrit, Pili, or any of the prakrit languages of India, so fur as [ have
been able to ascertsin. The Sighalese word “beri ™ (2:8) is derived from the Sanscrit * bhara ”
(=25}, meaning » load or weight ; the adjective 25 means heavy or weighty. The rednplication
would be very heavy, or extremely heavy. * B (2k), or “beriya’ (& 5@), or “behé” (2@ ) are
diffzrent forms of the same wﬂn.{ and mean that a thing or work is heavy or dificult, or cannot
be done. Itis need in the senze of lLeing unable to do a thing from weakness. According to
Marshall, natives in his time, when confined to bed used the following expression in a tone of great
agony : * Mafa b or * Mate beri” (1 am unable). To render the word more intensive, it is some-
times repeated as bé b, bers beri.d  The Portuguese nsed Non pode in the same sense, or Non merifo
pode. The term as the name of a disease in Ceylon first ocours in Rebeiro’s history,§ and it
wias snbeequently used by Dr. Christie for the disease, the leading symptoms of which wera
anmmia, numbness and feebleness of the limbs, dizinelination to move followed by eedema and
general anasarca.

7. The term beri-beri of the Malayan Archipelago means “ gheep,” from the persons
affected walking like sheep. This disease was first described by Bontins, a Dutch physician of
Batavia, thus : —"Affectns quidom ad modum molestus hie homines infestat qui ab ineolis beri-
blri.{ﬁuud ovem sonat) wocatur. Credo quia quos malom istud invasit nictando genibus ae
elevando crura tanquam oves ingrediantur. Estque species paralyseos sem potins tremoris:
nam motim sensumque manuum ac pedum immo vero aliquando toting corporis depravat
ac tremere facit........eoee.Quamvis antem hoc malum pl-ermnfjlue per grados ac pedetentim
homines invadat, tamen aliguando valde subitum este....ccoeeaens Porro signa hujns mali aspectn
obvia sunt. Adest enim spontanea universi corporis lassitudo ; motus ac sensus praecipue
manuum ac pedem depravatur, ac hebescit : ac in iis sentitur plerumague titillatio talis quasdam,
qualis in Patria frigida ac hyemali tempestate mapuom ac pedem digitos corripit, nisi, quod hic

* Professor Aithen, in his well-known work on medicine, remarks :—* The nnme beri-beri was given by the
Mulabar physicians, and has been handod down to us by writers on Indian Jdiseasea a5 a name for almost every fatal
dismuse of dobility, paralyscs of varioos kinds, reflex Pmpleg.ia. dropay, anasarcs, cachexia, seurvy, ind anpmic
rhuunlﬁ.lm. with vartous diseases of tha heart and Furlr,:l.r:la'uln' which ]:l.v‘q pll at some time Been inclided under
the common name of beri-beri."™

‘b information relstive to the term bLeri-beri wos kindly abtained for me by De. 8, Fernando, my Ofice
%"l;?“lg from two learned Sighaleag geotlemen, Bafuvantudive it wnd Mudaliphe Bartholomew Gunasékara
andie,
 Medical Topography of Ceylon ™ (p. 208), by Henry Marshall, Sorgeon to the Forces. Laondon, 1521,
‘E"‘ﬂlllnrj' of Utﬂ-ﬁl.'rh} Caprtain .](Ehn Hihm.Fm. Translated by the late G. Lec, Postmaster-Gensral of

a3
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2 SESBIONAL PAPERS, 1880,

tantnz dolar non adsit. Tom etiam vox aliqnando ita impeditor, ut aeger vix articulate Toqui
possit : quod mihi ipsi accidit, dum hoe morbo laboranti vocis sonus per integrum mensem tam
exilis esset ut me vel proxime assidentes vix intellizerent.”®

8. It will be seen that the Ceylon disease and that deseribed by Bontins are different,
the leading symptoms of the latter being paralysis or tremor: in the beri-beri of Ceylon there is
no true paralysis nor tremor that [ have secn. There are numbness and feebleness of the Iilnha,
and 4 disinelination to move,—a paresis, or “slackening of strength,"—but no more : the patient
seems to be constantly saying, © Let me alone, apd I shall be satisfied.” And I have no
doubt hethinks o, The term bari-beri of Bontius 18 of Mn.lay origin, and the paralytic symptoms
deseribed by him and by Marshall§ attacked the Malay soldiers. It iz therefore very pmhu.l:la
that these men in Ceylon used the word beri-beri as they did in their own conntry, and it
beeame confuzed with t:%w beri of the Sinhalese expression of weakness, Herklots, who wrote on
the diseu.:ﬁ; in [ndia, derived the term from the Hindustani word  bharbari,” meaning * cedema-
tous swelling.”

9, On rending descriptions of beri in other countries (the Btraits, Japan, Brazil) after
the time of Bontins, and comparing them with the Ceylon and Indian disease, the only essential
difference is the prominence given to the pumh'tlc symptoms. In the beri-beri of Ceylon, as I
have previonsly stated above, while there 18 paresis and diflienlty of locomotion from weakness
and the mdematonz condition of the feet and legs, there is no true paralysis. This shall be
alluded to again,

Die. Aitkens gives a classification of Dr. Paterson, of Bahia (Brazil), where the discase is
;I.Hﬂii'::jiz:|:|t_r in which three forms are given :—

{13 Where dropay is the prominent symptom.
{2) Where paralysis is the leading feature.
(3) The mixed form, where dropsy and paralysis are equally prominent.

In Japan, where the disease is knownas “ kake,” a distinction is drawn between the * dry,”
or paralytic, and the dropsical, or © wet.”"  The latter is essentially the same as the Ceylon disease,
and we now know its cavse; but affections in this countey where true paralytic symptoms are
preseat, ean be resolved inte well-known forms of cerebral, spinal, or peripheral paralyses, and 1
eannot help expressing the belief that the same will be found to be the case in other countries,
after careful investigation.

10.  The winds known in Ceylon as the * loag-shore ™ and  land wind,” which are very
dry and dizagrecable, and probably at certain times charged with malaria, give rige to rhenmatic
attacks with partial and tewporary logs of power, This was alluded to by Dr. Lind, as quoted
by Marshall in his aceount of the diseases incidental to strangers in different parts of the world.
He says : —* Darbiers (evidently beri-beri) is a species of palsy, a disease most frequent in India.
It distresses chiefly the lower class of Europeans who, when intoxicated with liquor, frequently
sleep in the open air exposed to the land winds. Its attack is generally sudden, and entirely
deprivez the limbs of their motion : sometimes all the extremities of the body are affected ;
gometimes only part of them.™

Die. Magdonald informs me that when he was Port Surgeon of Colombo, sailors frequently
complained of similar attacks after sleeping in the open air on deck ; and I was also informed
that in our prisons, before the introduction of cots, when the prisoners slept on the cold ground,
such attacks were not infrequent.

11. There are at least two principal forms of anmmia incloded nnder descriptions of the
beri-beri of Ceylon :—

; (1} That form which is the result of malarial poisoning, There is in such cases a distinet
history of attacks of malarial fever, or of residence in & malarial district where such attacks are
eommon in persons nsing improper or innotritions food. The symptoms are extreme debility
impoverishment of the blood, invariably accompanied by enlargement of the spleen, often follow
by dropsy, and rarely by paralysis, which apparently depends on funetional disturbance of the
gpinal cord, is rapidly developed, 18 intermittent, and guickly disappears by removal from the
malarial distriet and by the administration of anti-malarial remedies.

(2) That form with which this paper is mainly concerned, and which depends on the
presence in the intestinal cnnal of parasites, mainly of the anchylostoma duodenale and pmibli
of the trinhmm;:lmlus dispar, both nematoid worms, the former occupying the doodenum an
upper part of the jegunam, the latter the colon and cmcum, both being conveyed into the system
by impure drinking-water. The form of anmmia is an oligo-cythemia, or an oligochromo-
eytharmin, the result of Joss of blond,

* Jacobi Bontii in * Indils Archistri de Mediciea Tndorum,” edito ultima, Parisiis, mooxer. (Cap. [—De
paralysens quadsm specie quam Indigense Beri. Berii vocant.)

The foliowing will express what Bonting meant :—Men here are affeoted with a certain painfol disease, called
by the natives beri-beri (& word that means sheep). I fancy it i+ so named from the face that thoaw it affects wolk
like sheop, stagporing on theie koees and raisiog theie thighs,  This is o sort of palay, or rather tremor, for it impairs
the moving and feeling powers, not only in the hands ond feet, but even sometimes in the whole body, and it
veensions trembliog......... .coumee The invasion of this malady is in most cages gradual ; yet sometimes ita sttack ia
BAAED, .. oo e cmanas MW, the symproms of this malady are casily cbeervable. First, & sudden sense of wearingss
comaz over the whole body : the puower of mation in the bands and feet is impaired, and the sense of teeling Blunted,
and & tickling sonsntion i3 experi 1, not unlike ta, but less sharp than, the pain felt in our cold climaie during
winter tme in the fingers of buth hands and feat ; and lastly, the spesking organs become so impeded, that the

tignt ¢an harily articnlate. ‘Ihis happened to mysell when suflering with this disease : my voive was so fecble
t could hardly be heard by persons sitting near by,
1t Op. e, page 161, chap. . [O!gu particular kind of Palsy.)
[ 540]




ANJEMIA, OR BERI-BERI, OF CEYLON. 3

12. It was long suspected that beri-beri was due to a parasite. Bir Jozeph Fayrer®
enggests that a similar hamatozoon to the nematoid embryo found in the blood of persons
auﬁ:riug from chyloria might be the eanse of beri-beri.  Dr. H, Erai, in his eontributions to the
beri-beri question,} reports the resulta of post-mortem examinations made on the bodies of
persons who died of beri-beri in Sumatra. The anchylostoma duodenale was found in the upper
part of the alimentary canal, and the trichocephalus dispar in the crecum and colon : he regards
them as ® genuine parasites living at the expense of the blood of their host,” and cansing exten-
give lesions in the intestinal canal. He r-&lllﬂ.[‘ﬁﬂ- «—& T more than ﬁij’ post-mortem exammations
of beri-beri I have never missed these intestinal lesions, whilst they do not occur in patients
dead of other diseases. The parasites are indeed to be met with alse in such, but withoot
any lesion of the intestine. This malkes me assert that beri-beri is helminthiasis, the canse of
which is the destructive process in the intestinal canal caused by these parasites. Reflex symptoms
arise from the lesions, whilst throngh the loss of blood and immir{-d digestion anmmia oceurs.
This ehronic anmmia has, in its turn, s deleterions effect upon the different organs, and degenera-
tion of the heart with atony, and dilatation of the blood vessels, particularly of the aorta, result.
Finally dropsy supervenes, cedema of the ankles, feet, legs, and face, &e., as well as hydroperi-
eardium, less seldom asecites; and death results from @dema of the itmgs and paralyzis of the
heart. Should the patient survive the dropsical staze, meneral symploms of atrophy, the atrophic
stage, set in."” )

13. The influence of varions intestinal parasites in the production of anmmia has recently
glaimed much attention ; and I believe it will ll‘ye found a more snecessful field of investigation in
thiz condition than the search after bacterin. Herr Roneberg (% Bcrl:’ncr,“ Elin, “"vﬂl:ll:llschrift,
October 4, 1836) bronght forward cazes before the mesting of German scientists in support of the
view, that the presence in the intestine of the bothriocephalus latus was o canse of pernicions
anmmis, and was cured by the exhibition of anthelmintics. Hirsch (“Geographical and Historieal
Pathology ™) gives a quotation, that children sent home from Ceylon often have bothriocephali.
This parasite is, I believe, unknown in the Colony, which is remarkable, as a large proportion of
the population live on fish,

14. The trichocephalos dinlgur, known as the “ whip-worm,” is found principally in the
emenm, often in large nombers. Davaine calenlated that one-half the Parisians were infested
by it ;¥ but Uuhhultfremurks, that * clinically its importance by no means corresponds with its

revalence.” Mr. Gibson§ gives a case of paralysis, with loss of speech, from the intestinal
irritation of the trichocephalus dispar, in a female child aged gix. After treatment she passed
several chamber-vesselsful of tn’ulluunpimli, with s gradual disappearance of the paralysis. This
arasite is common in the bodies examined in Ceylon, and I am inclioed to believe its influence
in the production of disease has been on the whole under-estimated,

15. There can be no donbt about the deadly effects of the anchylostoma duodenale on the
system, when present in large nombers. The disease known as * Egyptian chlorosis ™' and the
anemis of the workmen emi?ln:-rmi in the construction of the 8t. Gothardt tunnel, and in mines,
are conged by the presence of this lpa.rm!'te ;and, in my opinion, anchylostomiasia and the beri-beri
of Ceylon are absolutely identical : are, in fact, one and the same disease. |

: 18. It is very probable that the benefit derived from the use of the preparations alladed
to by Professors Aitken and Maclean, nnder the names of © Olaom Nigrom ™ and © Treak Farrook ™
(and of purgatives), in the treatment of beri-beri, is due to their anthelmintic properties, both
containing turpentine or aome similar drog.

17. Anchylostomiasis is the only disease in Ceylon which meets the descriptions of beri-
beri. The definitions and deseription of beri-beri given by Bir Joseph Fayrer in Quain's
Dictionary, by Professer Aitken in his ** Practice of Medicine,” and in the clazsical lectures of
Profesgor Maclean, stand for anchylostomiasis, the word paresis, feebleness or weakness, being
substitnted for paralysis ; and as regards the symptoms, the elaborate treatise of Luotz, translated by
Dr. Macdonald (annexed to this report), should leave no doubt in the minds of the most sceptical.

18. Both are most prevalent in the tropics, but may and do develop beyond these regions :
both prevail most extensively in seasons characterised by a high degree n!‘ atmospheric moisture
and temperature : both are most prevalent on the sea-coast and along the banks of great rivers,
dampnoess, wetness, or swampiness being the characteristics of the goil ; but there is no connection
with malaria. The areas or centres where both prevail are often parrowly circomseribed, whila
adjoining districts with the same climatic influences escape : both attack bodies of men collected
together nnder bad hygienie eonditions, and thoese of strong physigue are equally liable to be
attacked with the weak, bot those living on innutritions fnog, or food not corresponding to the
metabolisms-and blood-making, or to the needs of the body, snch as rice and dried fish,¥ suifer
the most severely : both are due to the use of bad drinking-water, and both recover if the
anmmia has not advanced too far, on leaving the focus of the disease and changing the mode of
living, particnlarly by the use of nutritious 'Eﬁuad-[‘nrming food : both attack at all ages, but adulta
and males are more frequently affected than fomales or wery young children ; but the latter
frequently suffer when crowded in schools or reformatories wit sanitary arrangements. In

* Beri-beri in (Quain's * Dictionary of Medicine,” page 104.

“ Berliner W ochenschrift,” Ho. 57, of September 13, 1886, Translated in Appendix.

Quain’s « Dictinnary of Medicing” : article on Trichocephalus, by Dr. Cobbold, page 1668,

Lancet, vol. ji. for 1562, page 139,

The outbresk of * acute anmmic dropsy ™ in Mawritiue, reported upon by Dr. Davideon in the Edinburgh
Medieal Jowrnal for Angust, 1881 ; aod the ommk of the “ New diseasa” in Caleutts, recorded by Dr Maelood
Ll:ut‘b'l‘“dkl. Medical Gazelle, were no doubt anchylostominsis, or the drepsical form of beri-beri, or the beri-

iof Ceylan,
irsclis © Handbook of Geographical and Historical Fathology,” vol. ii. New Sydenhsm Society edition.
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4 SESSIONAL PAPERS, 1884,

both, predisposition increases with the length of time spent at the focus of the disease, and o
residence of some months is necessary before the disease is developed ; and as regards race, the
natives suffer more than Buropeans, but the latter living under the same conditionz as the natives
suffer equally. In both, the anchylostoma duodenale is found : in mild casesin small numbers, in
gevere cases in large nombera; and in old atrophic cases there is evidence they were present,
although none are found on pest-mortem examination : neither are communicable from person to
person. In both, anthelmintic remedies give relief or cure, and in both sudden death, so promi-
nently allnded to in old deseriptions of heri-beri, and by Profesasor Maclean, is appallingly frequent.

1% The comparatively more frequent ocenrrence of beri-beri among men as compared
with women and children, ia s adnlt males come more in contact with the sourees of
infection by working away from home on brickfields, mines, roads, and paddy or riee fields,
where they drink impure water. Women and children, if equally exposed, would contrack
the disense. IF the men of a family are alone infected, it points to the source of infection being
outzide the dwelling; ifall the membars of & family su‘l]‘;r, the souree of infection isclose by.  The
difference in the effects of the parasites on women and children depends on the number present in
the intestines, the amount of work, and the nature of the food. Race offers no immunity :
Europeans suffer equally with natives,—this was so in the army in Ceylon in the old pre-sanitary
period. The cccnrrence of the dizease on board ghip is due to the et that the men come on board
with the parasites, or contract these on board from impure drinking-water. In the first case, the
disease used to break out when the men began to feel the effects of deficient or bad rations. The
women and children soffersd lezs, or not at all, becange thay had fewer or no parasites. The
difference in the effects of the parasitesin the tropics and in Europe is one of degree, and depends
on their number and the nature of the food. The rapid recovery in recent cases on leaving the
focus of the disense is due to remowal from the sources of infection combined very lrequently with
hetter living, The embryos of the anchylostoma {Ie\re]::lp maore rapidly in rainy weather, when the
temperature is between 25° and 30° C., and the atmosphere moist : a lower temperature delays or
gtops the development altogether. They develop well in moist earth @ consequently, in seagons and

laces where these conditions exist, persons are most frequently attacleed ; o cold dey season often

rings an outbreak to an end. The disease is frequent along the banks of rivers, particularly
those liable to overflow their banks, ag the ova are carried away from their source and deposited
in shallow places, where they undergo development aod gain entrapce into the human system
in the water used for drinking.

20. Tn thia report it is only necessary to give a brief description of the parasite and the
disease produced by it, and a summary of Lutz's observations: for fuller details [ must refer to
his admirable and exhanstive treatise, which leaves nothing to be desired,

The Anchylostoma deodenale, or Anchylostomum ducdenale, or Bclerostoma duedenale, or
Dochmius duodenalis—Lutz adopting the first form—was discovered in Milan by Dubini, in 1838,
It belonga to the genus Dochmins, order Nematodes, family Strongylide, and, along with the
order Acanthocephala, forme the elass Nemathelminthes. The diseaze produced by its presence
is called anchylostomiasis, or anchylostomoses,

21. It is searcely possible to mistake the anchylestoma for any other human parasite.
% The form of the body is fairly compact, eylindrical ; the length exceeds the breadth twenty
times ; whitigh ash-coloured, reddish, or black, The head is plaiuly seen bent towards the dorsal
gide. The posterior extremity is not bent —is painted in the female and broad in the male ; length
varies from 6 to 15 mm. The smallest female obaerved was 7 mm. in length, the largest among
several hundred 15 mm.”  Leuckart found the length of the female 10 to 12 mm., rarely 18 mm.;
the greatest thickness 1 mm. He found the male 6 to 8 mm. in length, rarely 10 mm. They
are found in the npper part of the small intestines in the duodenum, and particnlarly in the upper
part of thejejunum, where they avoid, according to Bilharg, the direct effect of the bile.

2%, By sumetion the blood is taken into the intestines, and, according to Grassi; it is
probable it is again evacuated, more or less unchanged, when a new supply is taken in. “The
worm apparently lives on the blood plasma without interference with the blood eorpuscles, so
that an absorption, not a digestive process, occurs. It becomes as it were an addition to the
vascular system of its host, whose blood cirenlates in it." Lutz makes the following calenlation
of the loss of blood from the suction of these parasites ;=" Bupposing even the daily requirements
of each only amonnted on an average to one drop, which probably is too small an average, the
daily loss cansed by five hundred worms would amount to 20 grammes {5 drachms), which, con-
gidering the riech supply of nourishment this blood contains, is sofficient in time to cause a
pronounced form of ansemia. Five hundreed anchylostoma, the intestines of which are empty
weigh ¥ prammes, and denble this probably when full of Llosd. Now, sup oaiug this blonti
is renewed every two hours,—a supposition which hag nothing impossible alf)mt it,—the loss
is seen to be considerable.” * The parasite bites its way into the mucous membrane, pierces the
submucons cellular tissue, and sohsists on the blood. After its removal there remains an
ecchymosis, the size of a lentil, the eentre of which presents a white spot of the size of a pin's
head with a fine hole ; ont of these wonnda blood oozes into the intestinal envity.” (Wagner.)

23. The larva of the anchylostoma are found wherever there are accumulations of fueces,
on moist, uneven ground containing water, in localities ocenpied by men and animals where there
are no latrines, or badly constructed ones.  Such conditions exist in the villages of Ceylon, and
on many of the coffee estates, and in such, a number of the inhabitants are found to suffer from |
anchylostomiasis. The number of larvae is found to be enormons nndq according to Lutz, may be
counted by millions. The larvee find entrance into the body in the drinking-water, or from the
goil itself, or from soiled vessels or clothing. Labourers who take their meals on the spot, and
CArTY EIhEiI' food to their mouths with uui[eﬁ fingers ; children, after umwling on the dirty gmllld
on their hands carry them to their mouths and become infected.
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24. A few anchylostoma present in the intestines may give rize to slight or no symptoms
at all, and even many may not be felt for a time if the food is good and varied ; bot should the
infected person become weakened by illness, such as an attack of ague, or exposed to bad food,
as often occurred in old days on board ship, severe and even dangerous symprtoms may rapidly
develop : the number of parasites present may vary from a single worm to upwards of three
thonsand, It has been established by Lotz that the presence of five hundred produces severa
disturbance even in the strongest adult, aod if the individual be wofavourably placed as to diet
and bad hygienic surroundings, a much smaller number will do the same.  He adds : * The ides
that the worms are not the cause but the consequence of the disease seems, after all our patho-
logical experiences, rather an unintelligible anachronism. To retain such an idea, knowing what
we do of its mode of development, its mode of infection, and itz mode of living, would be
something strange.” The variety and severity of the symptoms in anchylostomiasia depend
mainly on the number of parasites present, Sometimes severe symptoms are colncident with the
presence of a few,parasites. Lutz states that when this is the case we have to do with old cases in
which the anchylostoma had either been expelled or disappeared in the course of time.  In childreo
a few parasites often give rise to severe symptoms,

25. The symptoms of anchylostomiasis may be divided into three stages :—(1) the
dyspeptic ; (2) the angemic ; (3) the dropsical.

26. The patient very often looks robust, with a fair development or even an increase of
subentaneous fat,—so much so, that on superficial inspection there are no signs of illvess, He
will probably state he always enjoyed good health, and never had malarial ?ewr._ but that for
some time past his strength has been gradually failing, apnd that the least effort fatigues him ; he
feels weary and sleepy, and is unable to work. His appetite has not diminished, and may even be
increased, and is frequently perverted by a desive for unripa fruit o vegetables or nneooked food.
Among children, geophagy is common, and even among aduolts it is not unknown.  He complaios
of disturbance of igestion with pains increased on pressure in the right and left hypochondria,
and at the ensiform cartilage, meteoric distension of the abdomen, Oatuleney, pavsen, vomiting,
and the bowels are either obstinately constipated or there is constipation alternating with
diarrhea. In the anmmic stage there is cardize pain with palpitation and dyspnoa on exertion.
Lintz attributes the cardiac pain to exhapstion of the ||eurt, and classifies it with the pnin felt
after violent walking, riding, or rowing. The face has usually a yellowish tint ; the eyves are
bright, and the conjunctiva pale and bloodless to o remarkable degree, well seen on everting the
Jower lids, ‘There is well-marked pallur of the mucous membrane of the mouth and tongue,
which strikingly contrasts with the apparently good condition of the patient. [If the disease is
not recognised and treated, wdema of the fuce and extremities sets in, occasionally attended with
a certain amount of fever. He now complains of giddiness and dimness of vision, with a
tendency to syncope on sitting up, headache, tionitus anrivm, museular puns, and ioability toe
move, or even partial logs of power over the limbs with numbness. This weakness no doul
results from the diminished supply of blood, and the ﬂll[ll‘l]_}' of watery blood to the cord. It is
gimilar Lo the weakness of the extremities in aortic regurgitation, or it may be due to peripheral
irritation, and in advanced cases from effusion inte the spinal canal. There will frequently be
found an anpmic murmur at the base of the heart, or even heard over the whole cardine region
and in the vessels of the neck, If the disease still further advances the dropsical stage sets in,
there will be effusion into the pleurse and pericardiom, hemorrhage from the bowels, tronblesoma
dinrrhaes, and death, which frequently ocenrs in an appallingly sudden manner, just as deseribed
in the old reports of beri-beri and by Dr. Maclean in his lecture on this disease. Il the disense
becomes chronie, there is emaciation with disappearance of the subeutancous fat. Anmmia of
varying degrees of intensity, cardiae hypertrophy, and dilatation, with fatty degeneration, dropsy
of the extremities, abdomen, &e., with intestinal hoemorrhage, Children suffering from anchy-
lustomiasis for years during the developmental period are small and puny, and at tweoty-five
years of age look like children of ten or twelve.

27. In chronic cases with atrophy and weakness the latter no doubt depends on peripheral
irritation and apmmia of the cord, which is brought about in anchylostomingis by the quality awd

uantity of the blood-supply dependent on the disease, and possibly on spasmedic contraction of
the vessels cansed reflexly or from the fluid effused into the spinal canal.

28. The complications enumerated by Lutz are diarehoes, intestinal hamorehage, malaria,
struma—other intestinal parasites, those generally present being the trichocephalus dispar, ascaris,
lombricoides, oxyuris vermicularis, amf angnilllllln -chronie eatarrh, pulmonary tuberculosis,
epilepay, arthritic rheumatism, and chronic uicers, nnder any of which anchylostomiasis may be,
ani F‘ ﬂm'e oo doubt has been returned. It is the presence of complications and the non-
recognition of the effects of the avchylostoma which have hitherto prevented a more accurate
km-wle:lga of the disease.

2. The diagnosis of anchylostomiasis can be made with great. certainty by attending to
the following points :—

(1) The history of the case, with the peculiar anmemia.

(2} The red blood corpuseles are dimimished in number : in some eases to one-fourth or one-
gixth the normal. The hemoglobulin is said to be reduced in the same ratio.  The ratio between
white and red corpuscles persists for a long time, but nltimately the former become comparatively
more numerons, without, however, any actoal increase in their number.

(3) The detection of the ova in the fwces. As the ova of the anchylostoma are, as a rule,
uniformly distriboted throvghout the fieces, they are found with the greatest ease by taking o
small portion of the fweces, diloting it, if necessary, with distilled water, and placing it on the
microseopic slide,—a quarter-inch object glass ia required. The ovaof the anchylostoma are easily
distinguished from those of the trichoceplnlus dispar and the ascaris lombricoides, which are
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also frequently present. The ovum is oval, with a very thin shell and often a clear space
between the wall (outling of shell) and the contents. It is alwave fonnd in a state of
segmentation, but only in the primary stage, there being no more than three or fonr segments
present.  1f the ova be kept in a drop of water in a moist atmosphere for from twenty-four to
forty-eight hours, the embryo is seen formed within the shell, and may be often observed in the
act of passing out of it.  Besides the form of the ovam, there isalsoa Lliatinguiuhin% characteristio,
ag the ova of the ascaris and trichocephalons have duoring this time advanced but little in the
process of zegmentation, The ovum of the trit;hm:.ephnluu digpar is furl her distinguished by the
prominence at the extremities and that of the asearis by the sirinted thickness of the shell. The
différences in the segmentation of the ova ecan be seen firured in the plate attached to Lutz's
treatise, fire. » and g, and the formation of the embryo in figs. M and N,

0. The I}rugltw.i:; is & matter of much diffienlty nmf uncertainty. In mild cases, when
the pn,m;itu are expelled, and there is no danger of re-infection by the patient’s removal from
the place where he contracted the disease, and the anwmia yields to treatment, recovery is
gecured ; but where the disease has not been recogmised in its early stage, a fatal result often
ensnes from the divect effects of the parasites. Where there is anasarca, or intercorrent dizease,
or where there is hypertrophy with dilatation of the heart and advanced cachexia, the prognosis
is very unfavourable; atill, with careful treatment, the worst chronic cases often improve,
Recovery is to be looked for in the severest ncute cases. Relupses are frequent when patients
return to their former homes and mode of life, and such cages are dillicnlt to eure, frequently
become chronie, and end fatally from the anmmis eaused by the parasites or from some inter-
current disease.  In no disease is it more necessary to recognise the condition in its early stage
and to adopt immediate trentment,

31. On post-mortem examination the anchylogtoma may be found either attached to the
intestinal wall, * adhering firmly to the mucous membrane,” if the examination be made soon
after death, and loose in the mucns if made later. The parasites are found in the duedennm and
jesrunum, amd they may be found even in the ileum, or single worms in the stomach or caecom,

cemorrhagic spots are also present.  Depressions or small Tesions are found the size of a millet-
seed on the mueous membrane, which may represent the original position of the worm. There is
increased mueous secretion.  The liver and spleen are, as a rule, normal or atrophied, and the
former often in a state of falt.}' or a.m_vlui-;l &!g&llemhmt. The iidneys show similar changes.
Wucherer describes the pancreas as enlarged. The parenchyma of the heart is flabby and
anmmic, and the whole organ may be normal, or dilated, with or without hypertrophy. A hizh
degree of anmmis is always present, visible in the pallor of the skin, muscles, meninges of brain,
gpinal gord, and organs.  Extensive dropsy of the thorax and abdomen with edema of the hrain
and gpinal canal. The subcutaneous fat is, as 8 mmle, well developed, but in old chronic cases it
may be diminished.

32. Luiz makes the following four conelugions :—

(1) With the pregence of theanchylostomadoundenale there are met with in the intestines
local lesions, consisting of small and large haomorrhages in and aoder the mueosa.

(2) Ina oumber of cases there were found changes in the mucons membrane of
the stomach and bowels, which must be looked on as chronic catarrh with
inereased mucons secretion.

(9) As a result of the loeal processes, there have been observed poverty of blood, which
is frequently accompanied by dilatation and hypertrophy of the heart.

(4} The whaole organism suifers from disturbed nutrition. This maloutrition of the
whole system wanifests itself in the individoal organs by atrophic and degenera-
tive changes,

33, Tt shonld be always borne in mind, that, eurable as Lhe diseaze ig, if talen in hand in
time, by removal of the parasites from the intestines, and by the prevention of fresh infection,
still in many cases there 15 little improvement even after the disappearance of the parasites.
This oceurs in long-neglected cases,where cardiac changes and other complications have snpervened ;
but in recent eases, after removal of the parasites the anwmia is easily cured by suitable treatment :
but if the anchylostoma be allowed to remain, no treatment has any effect on the anwmia.

34. The treatment is to be congidered under two heads, (1) the expulsion of the parasite;
{2) the treatment of the anmemia, and complications, should any exist.

35. The expulsion of the worm is tlljle first object. Several remedies have been tried, but
there are only two really reliable, and in practice ooly one. These are—(1) Thymol (acidum
thymolicam), and (2) perfectly fresh pore o1l of the male fern. Thymel may be considered a
apecific. In the Colombo Civil Hospital Dr. Macdonsld has olitained excellent results with
thymol, and now he nses nothing else.  This treatment was introduced by Bozzolo, and he gave
it in from 30 to 150 grains in three to six doses in the day. The effect can be watched by
eonnting the worms E:q:ellaﬂ_ and seeing the discontinnance of the ova from the atools, Lutz's
treatment is as follows : He prepares the bowels by the administration of a dose of calomel and
podophylio, or eslomel and senna.  This is absolutely necessary to remove the profuse mucous
secretion in the intestines, which protects the worms, and prevents the thymol coming incontact
with them. The following is the prescription he recommends :—

R/ Calomel see EPE. vill,
Extract of Seona ... gra. XXz,
Divide in pil. viii.
8. Two to be given avery hoar till the bowela move freely.

Dr. Macdonald gives the calomel in these doses, but uses the ordinary infasion of senna
instead of the extract, The first dose is given two hours after the midday meal,—he allows a
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sufficient light nourishment. The bowels are, az a rule, freely moved during the evening, and all
action iz over by midnight. In the early morning the thymol is given in thirty-grain tluut:s, and
repeated at intervals of two hours two or three times,  Coffee or soup may be allowed during the
intervals, and two hours after the last dose the patient may have his usual meals. After some
hours the patient has & flaid stool ; if not, a mil ul]m-ricnt. is to be administered. The above
dosea are to be modified for children, Should diarrhoea exist, the senna may be omitted. The
thymol may be given in gelatine capsules of fifteen grains each for adults and seven grains for
children, the capsules bLeing loosened by pressure before administration. It may be given
without any covering, but its taste is unpleasant, and it acts as an irritant, never as a
caustic. The objects aimed at in this treatment are—to elear the bowels of mucus, to prevent
ahsorption of the thymol, and to bring it in direct contact with the parasites. The treatment,
Lutz atates, iz perfectly safe, as he has given doses of 150 to 180 grains to children of twelve and
thirteen, without any ﬁa.d effects. For the anmmia which remains after the expulsion of the
parasites, iron should be administered, and Lutz considers the Liquor Ferri Perchl. the most
snitable, in doses of five to ten drops in water three times a day. Good nourishment is esgential
and it should be given in the most digestible form—snch as E;i'gﬂ, milk, and extract of beef,
Dropsy and cardise symptbms are to be treated on general principles, and Lutz strongly recom-
mends the free use of digitalis as being next to anthelmintics, the most effective remedy.
38. The prophylactic measures to be adopted resolve themselves into—

1) Remowval from the infected area, so as to avoid re-infection,

(2) The use of pure drinking-water after filtration.

(%) Good food.

{4) Good sanitary arrangements ; cleanliness ; latrines (where none exist), so as to
prevent faeces being scattered over the soil, and getting into the drinking-
water ; the |:|re\'e.-nt'iu::| of over-crowding in prisons, schools, and reformatories,
with the early detection, removal, and treatment of infected persons.

37. Imall obscure cases of anmmia followed by dropsy and the peculiar train of symp-
toms included uwnder beri-beri, oceurring in prisons, barracks, or on board ships, 1 strongly
recommend a search to be made for the anchylostoma duodenale.  The distase may not originnte
in these places, but breaks out when previously-infacted persons are exposed to poor food, bad
liygienic conditions, and severe work with mental depression.

Summary and Conelusions.

28. Thatthe © wet" or® dropaical " form of beri-beri, or the beri-beri of Ceylon, depends on
the presence of the anchylostoma duodenale in the intestinal canal: is, in fact, anchylostomiasis.

39. That while weakness, feebleness, or even numbness are present or follow the Ceylon
disense, there are no true nervous aymptoms.  The paralytic form is not known, nor, so far as I have
been able to ascertain, is the Ceylon disease followed by paralysis. The eases end in core or death,
or old chronic epses in atrophy with feebleness. In the beri-beri of other countries paralytic
symptoms are present from the beginning or follow the dropsy.

40. That the Ceylon disense may run an acute or chronie course, and that death is often
appallingly sudden. The severity of the symptoms ds&mnds on the number of the parasites
present in the intestines, the state of health, and the food.

41. That residence in an infected centre is necessary before the symptoms become fully
developed. Duriog this period the person is acquiring the parasites, and losing blood from their
presence, hecoming anmmic and finally dropsical if neglected.

42. That the areas in Ceylon where this form of anmwmia or beri-beri is prevalent will be
found to present the conditions enumerated in paragraph 22, and that the canse will in all cases
be the presence of the ova of these parasites in the drinking water.

43. That the disease, if recognised earlyenongh in the dyspeptic or anmmie stages, vields
readily to treatment ; but if the cases are neglected and dropsy sets in with degenerative changes
in the heart and other organs, the prognosis is most unfavourable, -

44. That removal from the infected aren, with instructions not to return to it, is essential,
The best remedy for the expulzion of the anchylostoma ia thymol, and for the anmemia iron
followed by digitalis or strophanthus. But no treatment will do good until the parasites are

expelled.
W. R KYNSEY, r.eqor,

Principal Civil Medical Officer
and Inspector-General of Hospitals,

APPENDIX.

ANCHYLOSTOMA DUODENALE AND ANCHYLOSTOMIASIS.

{Translated from the German of D, Avovrn Lo, by Die. J. D, Macnosatn, of the Seglon Wedical Department.)

Ok of the most important functions of medieal research is to separate, out of the mass of
observations daily accemulati ng, certain symptoms oceurring constantly among otherwise varying
forms of disease, and 80 constitute out of these unities represemting distinct diseases. Even
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among nations but little enltivated this practice has obtained, and to this we owe that at least the
gommon dizenses have received popular names from their most prominent symptoms, long before
geientific research interested itself in the canses which produoced them.

WNao nLiuiu;:;icul connection bonnd torether this group, but a valuable collection of obsersa-
tions were made, which rational inquiry dared not ignore, although a proper insight into their
nature was still wanting.

Seience, ib is troe, cannot uxantl_-p follow the same path, but must, as uppn-rtnui[jr uﬁam,
now follow the inductive, now the deductive method. ’l!ilm discase geabies was known under
warious nsmes long before its paragitic nature was recognised, whilst, on the other hand, science
had discovered the presence of a microscopic round worm in the human museles, without
suspecting that it therein discovered the cause of many enigmatical symptoms of dizense. The
gomprehension of their etiological connection finally permitted the limitation of the diseased
process sufficiently exact, and paved the way for prevention and enre.

This has been the case with the disease anchylostomiasis, and its cause the anchylostoma
duodenale, which forms the suliject of the present paper.

The various symptoms of the disease, and the parasite which cansed these, were studied
quite independently of each other ; but after a long interval the thorough understanding of the
connection between them was bronght about by the labours of both classes of observers. This
knowledge, however, was not shared by all the observers, and after a brief period of interest in
the question the matter was allowed to lie over.

Further interest in the matter had to be aronsed to complete our knowledge of the subject :
and this interest has been aronsed during the last ten years, resulting in the greatest advance in
the diagnosis and therapeatics of the discase constituting one of the greatest trinmphs of medicine.
There is yet some danger that the interest in this disease may asgain flag, and that the advances
made may fall into oblivion.

Tle reason for this is to be sought in the fact that the disease comparatively seldom
occurs in those countries most engaged in scientifie research, whilst in other regions more or less
remote it is & constant seourge.*  This also explaing why it iz that in Germany no eomprehensive
treatise containing the datails scattered throughout the literature of varions other nations has yet
appeared. The time now seems favourable to take a comprehensive view of the whole subject.

I would scarcely have unidertaken such a task, the difficulties of which are great,—far from
all scientific help,—if the opportunities had not been granted me to publish the results of long
continued observations made on the digzase.  The peint of greatest interest will therefore be the
elucidation of the elinical symptoms of anchylomoesiasis observed entirely by myself, and an
examination into the local canses which give rise to it in the DBrazils. TE:E {listnricn. o eI -
phical portion, as well as the pathological anatomy, is taken from the literature of the subject, as 1
id no opportenity of making observations of my own. In the zoologieal poertion I conform to
the ordinary text-books; the history of the {lerelul}meut of the parasite is founded on personal
observation, having at my disposal the publications of the original discoverer. I have
endeavoured to do justice to the merits of each individual investizator by name, always exeeptio
the earliest writers, the quotations from whom are merely facls long the common property o
geience. [ sometimes give explicitly what other authors give implicitly, or overlook a qnﬂ-l;atiun .
this i3 entirely due to the difficulties of so scattered a literature. On the contrary, I hope that
the description of my own observations, corroborated ng they are by those of others, may be of
gerviee in advanciog vur knowledge. The laconse in our koowledge I strove to 11 up, or where
this was not possible, 1 have pointed them out as subjects for later research. Knowleége of the
cliaracteristics of the parasite, of its development and modes of hife, is an essential condition to
a proper understanding of anchylostominsis, of its pathogenesis, therapeutivs, and prophylaxis.
1 begin, therefore, my task with a short description of these.

Part l-=Awcoriostosma DooDExaLE.

Nomenclature.~=The parasite io guestion was discovered in the year 1838 by Dubini, in
Milan, and was then named ancylostomum duodenale. The first portion of this name, written
now more properly anchylostoma, referred to the shape of the mouth ; the second to the locality
where it was most frequently found.  Neither one nor the other name is quite suitable, because
the parasite, a strongylus, may be classified ander the geons dochmiuvs, which has the same
n:uuthjr@uulinrities. The gecond portion of the name, “ duodenale,” is more suitable, and may be
adopted as the nume of the apecies, asit is already popular. The term “ anchylostominsis ™ may
be retained to represent the symptoms cansed by the parasite,

Description of the Genus and its place in the System of Classification.—The genus dochmins
belong to the order of the Nematodes, which, with the Acaothocephala, form the class
Nemathelminthes ; a more or less lengthened, aylindrical body, without segmentation, is common
te both, They possess neither organs of respiration nor of circulation. The nematodes alone
poesess, either permanently or at ﬁeut temporarily, a mouth and intestinal tract, whilst the
acanthocephala are distingnished by the absence of these, aml the possession of a projecting
proboscis bearing a circlet of hooks. Among the nematodes the family of the Strongylide are
distinguished by the possession of a bell-shaped borsa-copulatriz by the male sex. In the genns
gtrongylos the borsa consists of a thin membrane, open on the abdominal side, or closed by a thin
tranverse band, and protected by a number of fun-shaped ribs, each of which forms a papilla at
the margin. At the bottom of the bursa lies a conical organ, ont of which two gpicula project.

& It is undoubtedly a great scourge in Ceylon,—Frans.
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The gronp Dochmins Dies is thus characterised by Leuckart :—

¢ Head bent towards the dorzal sarface ; mouth wide, and provided with a horny capsule,
the abdominal wargin of which is longer and more prominent than the dorsal wargio, At the
bottom of the mouth stund, on the abdominal side, two aymmetrical teeth, whilst on the doersal
gide, on the same level, n conical point projects, inclined obliqguely forwards, and renching almost
the npe-.i“g of the mouth. The abdoeminal margin of the mionth-capsule is somewhat thickened
(jaw-like) at each side of the middle line, and often armed with strong (more or less hook-shaped )
teeth. The dorsal margin likewvise carries a similar aroature.  In the eirenmflerence of the
mouth there are six rib-like papillse, which, however, do not project outwards.

Deseription of the Species,— Lewelart describes our species in the following swords : —
% Baody c}-linﬂ-iml, somewhat diminished anteriorly in the male, with conical-peinted hed
and a bolging mouth-capsule ; jaw-like thickenings at the wpper marging each provided with
two claw-shaped strong hooks ; two, but not so strong, tooth-like projections on the oppoesite
margin (dorsal) ; threat papillae pointed and conical; bursa with three valves, the bremith
being greater than the length ; the tail ribs slit at their extremitios, ench with three short conical
projections, of which the interoal are only half the length of the external ; five side ribs, of which
the three middle possess a eommon stem, whilst the pesterior take their ovigin from the stem of
the back riba ; the anterior side ribs are split thronghout their whaole length ; two thin spicala,
like fish bones, of some considerable length. The tail end of the female iz conical amd |mi||Ll:l|;
vulva behiod the middle piint of the llutl_m'; an snterior aud posterior uterus, both of which pass
inton very long tortuous ovarium.

Macrozcapie Characierigtics.—The parasites macroscopically offer the following charac-
teristice. Forin of bedy fuicly compaet, eylindrical ; the length excceds the breadth twenty
times 3 whitish ash-celoured, reddish, or black. The head 18 plainly seen beot towards the
dorsal side. The pusterior extremity is not bent—is pointed in the female anpd broad in the
male ; length variez from G te 15 mm. The smallest femala obzerved by me waz 7 mm. in
length ; the largest among several hundreds 15 mm. Leuckart fonnd the length of the female
10 o 12 mm., rarely |8 mm. ; the greatest thickness 1 mm.; I fonnd the male 8 to 8 mm. in
lengith, rarely 10 mm. The growth does not seem to cease at sexual maturity.

Microscopic Characteristics ( Anatomy ).—On microscopical examination the following
peculiarities ave noticed : the cuticula plainly ringed ; the mouth-capsule resembling a cupping-
glasa. ('Ihe peculior armature at the entrance of the month is only visible after special prepam-
tivn.) The long stretehing cesophagus with thick walls is provided with six serrated chitinons
stripes, the bulging stomach into which it opens, and the rovmy intestines, lined with epithelium,
running a tolerably straight course to the posterior extremity, where it opens.

Besides thig, there is observed, on turning over the animal, two minnte conical papillse
directed backwards, placed laterally, one on each side of the neck ; on the same level as these
stand the opening of the @sophagos, and below o porss exerclorions, in the widdle line. Into
these open two spindle-shaped organs runwing from the dorsal surface, the eervieal glands,
{ Lenckart). Leuckart also describes two glands of the head lying in the middle line.

The male organs of generation constitute a system of tubules, the thin extremity of which,
iutertwined aod tortuous, forms the festicles and seminal docts, whilat the thick tube opening
externally ia described as the ductos ejaculatorins. Detween these lie the seminal vessels, oval
or spindle-shaped, placed in the middle of the body and connected with the ductus ejaculatorins
by a fine spindle-shaped eanal. The seminal Quid, as [ found it after a recent coitus in the
body of the female, contained roand, oval, or pear-shaped corpuscles, as have been observed by
warions authors in the other nematodes. These corpuscles are apparently eapable of amocboid
movements. The female genital organs are formed in 8 manoer avalogons to that of the male,
but attain to twice their development. These organs consist of ovaries, oviduets, the union of
which form the anterior and posterior oviducts, which, twisted in all divections, fill up the body;
the two-horoed uterus, which also serves as the receptaculum seminis, and of a short single vagina,
which opens by a transverse shit on the abdominal side of the body below the middle line. The
male genital tubes, forming a cloaca with the intestine, open at the posterior extremity upon a
small papilla at the bottom of the barsa, which, on copulation, is fixed to the entrance of the
vulva by the introduction into the latter of the two long spicala, so that the sperma may poass
directly into the vagina, To effect this purpose, the male embraces the body of the female iy
means of the bursa-copnlatrix. The connection i very firm, and may even continue after death.
According to Schneider, the nematodes in copula are bound together by an adhesive coment
a.mf, in fuck, [ have re aatedly observed the occurenca of snch a ﬂ'[-i.l.ll'i}' substance on the bursa of
Ehe male, and fonnd often & pair in copula withont the spicala being introduced, g0 that the union
lasts longer than the coitus reqoired. Among several thonsands of expelled worms [ found
about one pair in copula in each hundreed.  The mode of coitus was fivst described by Dalini
aud Bilharz. Buognion gives a sketch of a pair in copula.

Thigtinetion from other finds gf Worms,—Even on macroseapical examinntion it is scarcely
possible to mistake the sachylostoma for other human parasites, The young ol ascarides,
which are however seldom met with, are of a much slenderer build.  The females of the oxyuris
wvermicularis are distinguished by their pure white colour aud their long, pointed, almost trans-
hacent tail, whilst the tail of the comparatively small male is always coiled on itself. The
larvas of insects which develop in the intestines, or accidentally mix with the faeces, are digtin=
guighed without much difieulty. At all events, there is never obgerved in any other of the parasites
thie peculiarly beat head of ehe anebylostoma. (I onee considered o mass ol emall, longish bodies,
which I found along with a number of anchylostoma, and which showed great gimilarity to the
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latter, as pseudoparasites,  On further examination, however, these were found to be the root-bulbs
of feathers, due to the cooking of an imperfeetly |nim-.ku-.1 fowl.)

Mode of Life of the Adult Parasite.—What we kaow partly from analogy, partly from
direet observation, of the mods of life of the anchylostoma, may be summarised as I'-ulriuws P—

The adult animal is fonod in the vpper part of the small intestine of man ; rarely and
only singly are they ever met with in the stomach or large intestine.

Aceording to Bilbarz, SBangalli, Roth, &e., the priveipal seat iz not the doodenum, as
Duliini aszertz, but the upper portion of the jejuonm.  According to Billarz, they avoid the direet
effect of the bile. Ifan examination is made soon after death, all the parasites are found adherin
to the wall of the intesting (their dorsal sorfoce being torned to the mocous membrance, an
their bodies lving in the direction of the chyme). To enable them to adhere, they suck up a
portion of the mucosa into the mouth-capsnle by means of an elastic membrane at the bottom of
the capsnle (Perroncitn, Carita), and fix it there by means of the pharyngeal teeth=like hooks,
whilst the two style-like chitinous points at the bottom of the eapsule penetrate the muncous
membrane,

Throngh movements of suetion (msophageal mosgcles?) the bloed stresms into the
intestines,  According to observations mule by {irassi amd other investigators, it is probable
that the Llool is arain evaennted more or less uochanged, and that a new HIIIITFI_}' 18 bt onee
sucked in.  If the wormsa are expelled, there iz always fonnd o unmber of worms varying with
the drog employved, the dilated intestines of which, filled with blood, betray their mode of living
even to the naked eve. Lo the body, the parasites are often met with, on the contrary, devoid e-i'
bloaul, inasmuch a2 oo the stoppags of the cirenlation they are no longer abile to renew their ﬁllppljl'.
They also by and by let go their hold of the mucons membrane, and are found fres in tha
intestines. The fact that post-mortem examinations are made so long after death, explaing why
the presence of the auchylostomn was so long under-valued, and the fundamental difference
between these in their mode of living amd other human parasites was overlooked.

Girassi has shown that the closely-allied Dochming tubmformis (8. Balsami) of the oat is
found sometimes quite filled with blood, and adherent, sometines more or legs devoid of bleod,
and lonsaly adbering or quite free, according as the animal (rat) 12 examined immediately afier
death or twenty-four hours later.  Further he asserts, that after the worm is placed in water alive
emall mazses of blood with the blood corpuseles intact are found in the anws® Grassi almewe{i
further, that an anchylostoma which he applied to the mucous membrane of the gum, took a
firm hold of the mucous membrane, and after geparation left a red poiot at the place of attach-
ment. [ repeated this experimeant with a similar result ; only, afier the worm once loosened its
hold, it wonld not bite arain, and it died before i€ conld be atilised for a new experiment. If
would be very desirable to estimate by direct observation the quantity of blood actually with=
drawn. Apparently the worm livezs on the blomd plasma without interference with the blood
n::.:.rpnm:i;uﬂ, g that 1n ks intestines ratheran n1mur|ILiutL oeura, nob o digEsEi\'B yrocess.  The para-
gite becomes as it wers an addition to the vascular syatem of its host, whose blood eirenlates in it

On seconnt of the unuseal fertility of the worm, the quantity required is not small ; and
besides, & mneh larger quantity is losk. Buopposing even the daily requirement of ench cnly
amounts on an average to one {!nrp, which |}mlmi-|'1.' ig too small an average, the :'h"ii_‘.r logs
canzed by five lpndred worms wonld amonnt to 20 grammes (& drachms), which, :;ulls'i:leriug the
rich :u.l,l_'ltE:|!." of noarishment this Tlood contning, is sufficient in time to cause o provooneed form of
anmmin,  Five hondred anchylostoma, the intestines of which are empty, weigh 2 grammes, and
donble this probably when full of blood. Now, supposing this blood is renewed every two
hours,—a supposition which haz nothing imprabable abount it, —the loss i2 zeen to be considerable,
Whether the parasite talkes any other nourishment in addition to the blood (or lymph) is
unknown, —at all events it can ocenr only exceptionally.  The discovery of ova in the intestings of
the male speaks in favour of the view that it does. (Perroncito.)

The mode of living of the Dochmius tringonocephalus of the dog, which does not feed
on hlaod, is also in favour of the view. On the other hand, the oceurrence of Charcot’s crystals
in the intestinal bract 15 uﬂ.mhilx of ancther meaning. Thn_lr might be dnpﬂaii&d from the blood
which Dl been taken up, az has been obzerved in other blood diseages, e.g., lenchmmia.

As aoon as the parasites loosen their hold of the muoeons membraoe, small homorrhages
may ocenr, a8 usually oceurs, after the bite of blosd-sucking insects. The highly vascolar
coat of the intestine mnst be more predisposed to this than the skin, and possibly the deration
of this hamorrhage may be favoured by the mechanical and chemical peculiarities of the
intestine.

&rill, I wounld not attach too high & value to this factor, espeninllfy ag, after the expulsion
of hundreds of the anchylostoma, only a small quantity of bleod way be found in the evacuations,
and but rarely congalated blood, or colonred mucus.

If, therefore, intestinn]l haemeorthages ocour as extensively as those in tjrphuid fever, it is
probable that here also uleeration is the canse. Smaller hemorrhages occurring in the up
portions of the intestines change under the ususl conditions bevoud recognition. Whether
the adult parasites change their position ean ooly be determined by earefully eonnting them
and comparing the number of bites (pide later on) on post-mortem examination. In favouor o
this view it may be said that individoal worme are expelled by drastics, Apparently, these ara
surpriged in the course of their wanderings, and expelled whilst still alive (as I was able to prove
in one ense). It is true that ooly males were surprised in this way, possibly wanderivg for
purposes of eopulation, :

& 1 freqpuently fonnd mssses of blood with the corpuscles intact, in the intestines of the worms removed from
the homan body.— Trems.
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A regular oceurrence of this nature can scarcely be imagined ( Lenckart), unless, as a rule,
the one sex goes in quest of the other, and apparently this rule, ns vsoal, fulls to the male sex,

Tha a_'l_'m.:.;m_-r_-.- of free ]i\'iug worms in the inteatioes after death speaks in favoor of 8
gpontancous separation from the muoeous membrane, when there 18 o nourishment for them
there ; wnid even by expulsion the separation is foreibly elfectedd.  An observation which I muda
of the Physoloptera semilanceolata of the Nagoa socialis may perhaps be of interest here, 1o the
stomach of a recently-killed animal there were Tonod seven females and three males, all deeply
imbedded jn the tissues,

Iu addition, there were found a number of recent and old bites exceeding the number of
animals present eight or tenfold. This seems to point to a frequent clisoge of place (on ap
averagze once in twenty=four hours).

Puration of Life.—The duration of life of the anchylostoman iz not yet determined with
eertainty, notwithstanding that numerons obgervations speak in favour of geveral years’ duration.
Spontaneons expulsion of dead (#) animals was observed by Grassi and others, yet this is neither
frequent, nor easily demonstrated, nor of consequence in practice.  ([n reference to the registence
of the anchylostoma to chemieal and thermic wfluenees, we refer to the seetion on therapautics.)

Drevelopment.— Whilst the contents of the ovarinm consist of ova germs, which are grouped
round o rhachis, there are fonnd in the oviduets isolated yolks in closely-pressed rows : they
alrewdy attain the full size, but are somewhat elongated (length 05 mm., breadih 028 mm. —
Lenckart). Within the uterus, after impreguation, the ova are sarrounded with a translucent
capsule. The segmentation legins only after they enter the vaging, by which they are divided
into two or fonr segments, amd then expelled. Usuoally they are divided inte from four to eight
perments when found in the intestines.  Possibily llum‘;:lnu!llml OV ARy be found alter the
exhibition of drastics, and by abnormally low position of the parazite in the intestine ®

A further development of segpmentation only oceurs sutside the intestines, and goes on,
as usual, to the formation of & Moruls, prominent upon the one side.  The newly-formed embryo
has a short eylindrical form, which gradnally inereases in length, due possibly to the contractions
necessitated by the smalluess of the ghell in which the animal is developed. As soon as the
embryo has attained to complete development, it makea this manifest by its movements within
the SE{&IL Finally, it bursts ita covering, usually in the neighbourbood of cne of its poles, and
elips out head frst, rarely the tail end.  {Perroneite. )

Lreseription of the FEmbryo.—The newly-formed worm is very different from the adult,
and shows a L}'];i-l.ml: rhabditis form. The head end is rounded, and behind this roundisg i3 the
brondest part. The eylindrical body diminishes in gize, at first gradually, then suddenly,
forming an awl-like pointed tail. The more slender and flexible posterior portion effectuates
the movements, and is therefore seen usually bent in the form of a sickle. A short, narrow mouth-
tube, a epindle-shaped pharynx, and at the posterior extremity of the latter a bulging stomach, in
which three E:mst-erjorly concave ehiitinons |]-|;a.[13|?»r Y :-.il][lpu_i'llj or of an anchor-form, appear, are
easily recognised.

To these succeed the intestine lined with darkly granular epithelinm, in & zig-zaz course,
Further may be recognised, somewhat backwards from the middle point and ventral surface,
between the intestines and the body wall, & small body (006 mm. long, 004 mm. bropd—
Perroneitn) which represents the umlen—rlumﬂl gmlit:i.] OTEUns,

Grromth of the Embrys.—The growth at first is exclusively in length, so that the worm
becomes more slender aud flexible, and is able to fold the body wp in eoils, amounting to from
three to four.  The intestines are stretched thereby, and become more translucent.  After gome
time growth takes place in the breadeh, so that the normal proportion is soon reached. Linme-
ﬂ:'llmlf nfter emerging from the shell the larva, according to Perroncito, has an averngs ]englh of
02 mm. snd breadth of 014 mm,. The fully developed larve measures from =55 to 50 mm. in
length and 024 in breadth. Inorder to attain this size from foar to eight days are required, under
favourable conditions, so that the daily increase in length is about ‘04 to -08 mm., aud in breadth
W0l to 002 mm,

FEneapsuling of the Parasite.—During this period of growth the oroanisation of the larva
undergoes scarcely any change, but at its close varous remarkable phenomena are ohserved.
Numerong parasites are met with, which seem encloged in o kind of case or capsule, which has
the exact shape of the body, and looks like a second transparent skin. Very often the worm fills
this capsule completely, so that the latter is only recognised by the double contour of the worm,
At other times the capsule is longer than the parasite, so that it projects either beyond the tail
end or head end, or both, very considerably, whilst the larva moves inside. If the worm coils
itself, the capsule is wrinkled into very fine folds.}

The mode of origin of this capsule has not yet been sufficiently investigated, Tt seemed
probalile that the ﬁnpsu]u was the original skin of the animal, and that the internal laver of it
ﬂ'ﬁ#ﬂﬂped into the second skin ; and this was the view taken biy the earlier authorities whe saw in
the process only a transition of the skin into the capsule. Perroncitois op osed bo this view of it
From my own observations I am in favoar of Perroncito’s views, that in the process a capsule is
really formed enclosing the whole worm. This covering serves the purpose of protecting the
worm during a comparatively long period, and is, aceording to Perroncito, not the old skin, but a
gecondary product of secretion, and the whaole is a process of ewcysting during lile; in which the

* I found unsegmented ova very often alter the exhibition of drasties, but as & rule the ova sre found in the
fawces in two or four sepments.— Trans,
T In some cuses 1 found bosh head and tail attempting to pass through the apening. Clearly a mal-pres¢ntation.

1 In cultivating the parasite from ova, [ was, over and over sgain, ennbled to demonsteate this to my clase,
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worm forma its own cyst, whilst in the ease of other parasitic larvee (not always, however) the
tizanes of the hoat form the capsale. ‘The distension of the capsule takes place under the pressure
of the fuid, which is invariably secreted within it S :

During the process of development the internal organisation of ﬂllﬂ F\N_'H‘:tﬁ under nes
certain remuarkable changes. These begin at the commencement of the lnl:uul,:u_m.ll Eract, n'l_u;:h
changes into a slender, long esophagus, a short, slender mounth-tube lill.ll a digtinet bulging
representing the stomach. The chitinous plates of the original stomach disappear completely.
According to Perroncito, the position of the future armatare of the month appesrs t.f.rwar_:ln_t.ha
end of this period as brilliaut little points.  Further are noticed the throat papillee very distinct
aud large, sceupying the same position as in the adult animal.  The rodimentary genital organs
appenr 1o the usual position, and remain without undergoing any considerable further development,
The exact observation of these changes was renderad very difficalt by the fact that the parts were
rendered turlid through the existence of graoules ingide the larva, The one form passes into the
other within a very short time, like l]iS-Ill.'lﬂ"lhg views, Whilst these turbid granules are clearing
away, or are heing collected more regularly into groups, & new circumstance comes under survey,
viz., the ealeification of the capsule. . { :

Caleiffeation of the Capsule.—This provess, w]m:hl EEQE agseutqﬂ for the derelnpmen[ of
the animal, commences by the appearance of clear shining points in the capsule, resembling
somewhat globules of far. These clear spots cannot be dissolved either by fluids which dissolve
fut, or, ut least in the beginning, by acids. The deposition takes place for a considerable time,
longitudinally, in lues along the dorsal and abdomioal surfaces, and seems formed by the
apposition of minute rod-like plates. In course of time the whole capsule is converted into &
rigid case, more or less homogeneons at the exiremities, but otherwise forming a IOEC of
granules and minute plates. { Perroncito attributes this as due to a disturbance of }hﬂ dl'l‘-'l_.'hlzlﬂlttd
material by the movements of the animal.) Probably the newly-formed eapsule is principally
chitin 3 at least it appears not only to resist physical influences, but also tie effects of alknlies,
acids, and solutions of pepsin.  Sooner or later, according to my obscervations, in the course of
some months it is possible to dissolve the capsule by even a very dilute acid, and so set the
auimal free. Very often the latter appears shruok and motionless in consequence, but it
returnz again to hife on beng put inte warm water. (Perroncite.) 1 pever succeeded in this
myself, although I repeatedly tried the experiment.

At other times, aceording to Perroncito, the animal is alive and active under the infuence
of warmth, but finally shrivels up and dies. The same happens when the capsule, either liy
accident or by the movements of its oceupant, bursts, and the worm 15 set free.  Very often the
capsule is not dissolved, but becomes again quite hyaline, even in the case of larva over a year old.
Lo this condition, the head-end of it 18 easily dissclved, and is often apparently burst open by
the larva itsell,

Further Phases of Deeelopment.—As the encapsuled larvee are not yet in o it condikion
to live st large, and besides are most active at the ordivary temperatore of the human body,
it is improbable that at this period they eommence their parasitie life (as Perroncito believes),
judging from our experience of the Dochmins t-rig»:-nnr:el;ha.lus, &e.  Iofection then might take
place from tle perfectly ripe calcified eyst being digsolved in the secrétivns of the stomach, and
the worm being set fres.  The geesloified eyat, on account of its inselubility, would not probably
canse infection. At this poiut direct observation Fails us, and we are left to mere hypothesis
and analogies,

Probably now the development and the differentiation of the sexes procesd at a rapid
pace. Lo mo case can the time excesd a few months, ag | can assert from experienee in the
treatient of young children,  According to Leunckart, Dochmivs trigonocephalus s developed in
three weeks,  As o the place where this development ocours, we koow nothing with certainty,
as uowhere in the literature of this sabject is mention made of a sexually mature larva. At all
events, it seams atriking, that snch has npever been noticed either on post-mortem examination or
among the pumerous parasites repeatedly expelled in the fieces.

Among several thousands expelled during life, and cxamined moat carefully by myself,
I never obmerved a single worm sexually immature: even an apparently half-grown female of
‘7 min. in lengbh was sexually mature and aleeady impregoated. It is troe that a portion of the
patients had been withdrawn for some time from the sourges of infection, whilst others were
ﬁ.lwu_'.'ﬂ exposed ; at in no case was a sexually immatore worm ever oheserved,

Even supposing such lived at first in the stomach (aa the Dochmins t.rigououph;]na,
according to Lewekart), this would searcely sereen them from observation.  Oun the other hand, if
Ele development occurred ontside the intestines, then their expulsion would be impossible. As o
mutter of fect, Griesinger aod Billkarz have observed anchylostoma rolled up into a ball in
eavities of the mueous membeane.  There is no recond of the stage of development of these, how-
ever, bat males and females were recognised, not whether they were sexoally matare or nat. [ guite
concur with Lenckart, in opposition to other observers, including Perroveito, in supposing that
this was a process of development, and not an error of observation. Still, the question is
undetermined, and natil it is determined in the case of man, the study of the Dochmius of the cat,
likewise a blood-sucker, is recommended, My attempts to wfect swine by various cultures and
al 1|l’r't'-_'rullblh!rimi:a completely fuiled ; nor eould T discover paeasites in swine from infected
localities. must therefore conclude that this worm is not, like several others, common Lo man
and to swine. Leon Levaillsok anys he discovered it in o ye'.ﬁ-.:'pau (r ape), ptherwise ia occnrrenos
outside the human race is unkonown. :

Experiments on monlkeys wonld be of interest.

Conditions of Devclopment. — Afber hiaving now studied the mode of development of the
larva, we must examine the conditions uuder which this development takes place.
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The eunltivation of the embryo can be carried ont in various ways.® The simplest and
most nataral way is to take some of the excreta of an infected person, and preserve it in a moist
condition, at not too low a temperatare. {T'l} keap it moist it may be plaged in a porons vessel,
whigh in its turn is kept in water. The wessel should be protected from flies and dust by a
stopper of cotton wool.) In the Brazilian Provioce of Siio Panlo, at 570 m. over sea-level,
1 succeeded with my enltures quickest, and best during rainy weather, when the temperature
was between 25° to 30° C., a.m;l the atmosphere moist. The direct effect of the ray of the sun
easily killed my culture. Lower temperatares delay the development, or stop it until the
oceurrence of more favourable conditions ; very seldom stopped it altogether. The faces selected
for nee should be weall formed, but of soft consistence.

The ova develop in fluid fmces, it is troe, but the larve die whilst still in the egg, or
soon after emerging from it. Neither do they develop well in hard, dry masses of fwees. In
both cases the conditions seem to be nofavourable to satisfy their life requirements. Aceording
to Perroncito, the excreta after the use of animal food are favourable to development, but they
are also easy of development in the excreta after the use of exclusively vegetable food (such as
beans, rice, flour, &ec.), extensively nsed in Brazil, provided always these excreta do not eontain
too much nodigested matter.

If the process of decomposition is intense, enltures fail completely. A moderate amount
of mould does not influence the development.

The embryos ean also be enltivated in meist earth, as Wuocherer proved, who employed
for eultivation femnales full of impregnated ova,

Grassi and Parona throw some doubt on the work of Wacherer, but I am not of their
opinion. His observations completely agree with what we now know occurs at regular intervals

time, but they have been falsely interpreted. For “skin ™ we must substitote capsules ; for
“ death of the larve," rigidity of the capsule. Buch u.qluinlr. and numerons appearance of fres
living nematodes I never saw in my experiments in Brazil.

The most striking feature of Wucherer's work is the cirenmstance that he did not find the
ova. In Brazil their discovery is somewhat difficult, on account of the large guantity of starch
granules of beans present in the fmces, beans being nsed constantly as food, and these formed
the principal portion of the undigested residues in the stools. In spite of its incompleteness the
work of Wucherer is of great value, and he deserves the credit of being the first, among several
hundreds of physicians, to make daily observations of the disease in Brazil, and to recognise ils
import.

iy The later stages of development do not require the presence of faces.

All that is required is mud or moist earth, I deduce that from the fact that in the later
stages the cultures died if carried on in pure freces, although the first stages were very snccess-
ful. If such substances are taken as may possibly contain the larvae of other Nematodes, these
shounld be quite eliminated. If movement be taken as o measure of the amount of vitality of the
larvee, it is found that a temperatura of abont 30° C, is the best at the beginning of the cultivation ;
they {urther require & medium of the consistence of thick soup, and rich in nonrishment, as
they can only take in finely-divided particles, from the smallness of their months. As the
development advances, a lower temperature is borne with safety, so that the larve towards the
end of growth can live in more or less pure water at temperatures as low as 12° C. T have preserved
such larvie for weeks in hermetically sealed glass tubes half filled with water. Their development
may, however, be greatly retarded, or stopped altogether. On the development of large numbers
of infusoris, they die off altogether, not leaving a trace behind. They are probably consumed by
the infusoria. When the larva dies its body is converted into bead-like drops or scales, and
this change can even be observed in the ege.  This change reminds ns of the change occurring
in the bodies of dend trichinm in the musecles. :

Duration of Development.—The duration of development is extremely variable, and depends
on temperature and soil (medinm). The minimum is set down at two weeks, whilst nnder leas
favourable conditions months may elapse, as after the development of the hyaline capsule the larvee
make no further progress. Development, however, varies within wide limits even under
conditions which seem entirely similar.  After the great portion are devoloped, there follow more
development at a later period, and many of the ova seem incapable of development, The dimen-
gions of the ova and ﬂ?thﬂ larvee algo vary.t

The following observations were made at a temperatare varying from 22° to 23° O, or
an average of 24* 0. The atmosphere was very moist. Twenty-four hours after I laid aside the
feces egrs were seen in oll stages of segmentation, from the very first stage to the complets
formation of the embryo : further, several larvme, which escaped from the shells ; the number of
these was not considerably increased in 45 hours. After 76 houra [ observed on the surface of
the faces several amall, round, sluggish larvs, and a number of long slender ones, exhibiting
very lively movements. After 98 hours these increased considerably, bub were less active, on
account of a lower temperature existing (22° (L),  After 150 hours all the larvee showed the
wsophagns more or less madificd, but were, with few exceptions, quite motionless : some showed
the beginning of the procees of encapsuling, whilst othera were already surronnded by a beautiful
hyaline capsule. In addition, there were ezgs still present ; others with embryos in a mulberry
pondition. After 220 hours, at a temperatare of 247 (., there were very many encapsuled movable
larvee still; alao ezgs in the molberry condition, and others with developed movable embryos.
After 270 hounrs, several larvm were observed with capaules beantifully caleified f

* In our warm climate | found the cultivation an easy provess, and never fuiled to find embryos in all seages
of development after n few days’ enltivation.— ¥lrans.

found the development taking place in from three to four days, under favourable conditions.— Trans.
All this was corroborated in my experience,— Trans,
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Physiology of the Larpa.—The movements of the worm are strong and incessant when the
Lgml:emtuﬁaﬂymetlillm are suitable.” The head is raised, whilst the body coils itself in all
directions, which in media not fluid are mostly horizontal. Sometimes the worm c_mls itgelf into
the form of a ring, and rolls about or suddenly revolves. On dr_l,‘rsmo?t]l surfaces (object gln.ss, e.q.)
the movements ave less 'active; still, the encapsuled worm is still capable of moving about.
(bn the other hand, the old larveme showed great activity in water. Irregular as their mode of
locomotion i8, vet the larvm can travel considerable distances in a short time. I always found it
necessary to follow them constantly on the object glass, These apparently objectless movements
lead constantly to one and the same result, viz,, an accumulation of the larva at the periphery
of the fweal mass.  This is not always observed in a striking manner, but it may be demonstrated
by the following instructive experiment. ) b 1

Iu recently-passed freces the eggs are, as a rlule,l uniformly distriboted throughout tl.he
miass, 45 can ea.sﬁ}' be proved on microscopical examination. If the fmces be now mixed with
some water, the egga are not found in any quantity in the deposit. After an interval of a few
days, however, under the same conditions larvie are found in large numbers. :

" If a portion of the fmces be placed upon a Hlnpmg surface, so as to allow the fluid to
accamulate at its lower margin (e.g., on the side of a wide-mouthed glass bottle, in a sloping
position), and be kept in this position for several days at a suitable temperature, &c., keeping the
[mees moist with water by means of a syringe, there will be found in the fluid at the under edge of
the fmeal moss such an accumulation of larvee that every drop containg hundreds. If the fmces
itself be now examined, none are seen.  In the inper portions of the mass may still be detected
andeveloped eggs, and possibly a few escaped larvie. The later stages of davelwnantg{- on
in the fluid abundantly and rapidly, and are entirely absent here. This process, which I observed
constantly in numerons experiments, must oceur in nature after downpours of rain. The larvee
do not by any means limit themselves to locality, but pass over considerable stretches of ground
by their own movements.

Macroscapie Appearance.~The ova and embryos are not recognisable by the naked eye,
but the larvae, after a short period of development, under a strong light, may be so recognised,
as Wacherer already observed. Their movements may be noticed on the object glass with
strongly-reflected light falling sideways upon them. Bl . e

The encapsuled but still movable worm may be studied in all its peculiarities in a wateh-glass
illaminated fram below. On deying, it stretehes itself, and then looks like a very fine silvery hair.
[t has no eolour of its own, being quite transparent, and is visible by refracted or reflected light.

Specific Gravity.—The specific gravity of the anchylostoma is greater than that of
water in all stages of development. If the larva is placed in water in a glass tube, and watched,
the caleified eapsule sinks rapidly to the bottom. The movable larvae sink much more slowly,
moving meantime in all directions, and twisting their bodies about constantly: once they reach
the boltem they remain there, hut still wind their bodies about. DBy simply inverting the tube
this can be observed over and over again. In thick media they remain a considerable time
suspended in the fluid. They greedily seize on any matter suapended in the medium, such as
slime or alegm, and may be raiged to the surface by the formation of gas in these. From what
has been said it may be seen that the larve can be obiained in large quantities by exercising
due care in their culture,

Resiztance (offered against drying wp).—Before I close this section T must still mention o
peculinrity which, for their development, is of importance, {.¢., the resistance they offer against
dronght, They are able to stand being dried ap for a considerable time. According to
Perroncito, larvie of different ages may again show sigus of life after being dried up for twenty-
four hours.  After forty-eight hours the shronken body, on being placed in water ng:a.in_ regumed
its original shape, vet with a single exception—life had entirely disappeared.

Although this species is thos placed ander less favourable conditions than the embryos
of other Nematodes, yet this limited capacity of resistance to dronght is a great assistance in
the preservation of the species.

DBesides this, the caleified eysta apparently protect the animal in this respect, as well as
azainst other injurions materinls in the medinm,

With the encapsualing and ealeification of the capsule, the development of the worm
outside the origingl fost is complete, at the same time it has lost its power of locomotion. Tts trans-
ference therefore into an organism, suitable for its further development, must take place
mechanically, as is the case with the trichinw at this stage of their development.

Transference to the Human Body.—Apart eom the hundred of accidental eircumstances
which may carry the larva into the haman intestines, there are two principal modes in which it
can be effected.

Inthe first place, accumulations of faces containing ova, over moist, somewhat uneven ground,
favouring the accumulation of water here and there, soon lead to profuse development of larve.

These favourable conditions are found whenever latrines are absent. The excrementsa
lie scattered in large masses near human dwellings, especially in swampy soil frequently
trampled on by men and animals, withont any outflow of water. ‘This is the peculiar home of the
worm. These conditions are often to be met with in Brazil, and other conntries where cultivation
is in & backward condition, and where men and domestic animals are often erowded together
within narrow limits.t In the outskirts of small country towns, thege conditions are to be also
met with, but to a smaller extent, as their latrines, although of a primitive form, are met with
Conditions of this kind are never met with in large towns.

" Kot unlike the movements of the small leeches ap-countey,—Trans.
T Conditions which are very common in Ceylon.— Trans.
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On the other hand, the same results always occur whenever any temporary activity induce
the more or less prolonged accumulation of mud upon any soil favourable for the development of
the worm, as in mining operations and brick fields. Under such eonditions, where almost all the
larree develop, the number found over a small area may be enormouns, not even to be connted by
millions. It iz easy to understand how the inhabitants of such localities, in their various habits
of life, either from the soil itself or from soiled vessels or clothing, or from portions of the body,
especially when they o abont barefooted, may eagily, by means of fingers or nails, introdoce a
number of the encapsuled larvee into their stomachs, This ilappena ﬂ]-er:ia.]:l_r in the cpse of
work people who take their meals on the spot, and carry their food to L]heir mouths by sailed
fingars. On the other hand, infection takes place in the casa of Jruu.l:%z children, still searcely
able to walk, as they often crawl on hands and feet, and carcy their hands often in a soiled
condition to their months, Whoaver cn'tim]l]].' examines the faces of Brazilian childran, wha,
under the favourable influences of climate, p]:‘l._'r in the apen air, clothed only with o small rag of
a shirt, will easily nnderstand why a parasite, the stages of development of which are undergone
in the soil, specially affect this early age.”

A great part of the larvee do not, however, develop in the place where the eggs are originally
deposited. Immediately after emerging from the shells they commence to wander, and by
downopours of rain, as oceor in the tropies, pass over long tracts of soil.

The lay of the ground favoor their movements, as well as the accumulation of the young
worms in low localities where water accumulates,

Hhould the loeality have the form of a basin, the sides of which are here and there
cultivated, whilst its lowest part iz either covered with stagnant, or with water finding its way
out with difficalties, there the worm finds conditions favourable for development.

These conditions tending to the accamulation of larvee in individoal localities in enormous
quantities, are found in undulating districts, very often in Brazil, and especially in the cultivated
portions of Rio de Janeiro and Sao Paulo in & very pronounced manner. If such water be used
for drinking purposes, the possibility of infection is always present, especially if the mossat the
margin of the pools be disturbed by cattle drinking, and the turbid water be afterwards immediately
used by man. Should a stream pass through the cemtre of such pools, the movable larvae
might be carried away long distances, until they gradually are deposited in shallow places along
the margin of the stream, and there undergo further development. In the interior of Brazil
streams of this nature are frequent. These are seldom bridged, and travellers either cross them
on horseback or on foot. The animals drink freely of the water, and the travellers often quench
their thirst from the same sonrce, which eannot be wondered at, eonsidering the great heat and
alizence of other water. * Besides, the inhabitants along the banks of the stream uwse the same
water, and g0 tend to epread the infection, which very soon appears if any anehylostoma be
at all present. A r:u.rei'ull obaerver ia therefors in o pogition to trace the infection along the water-
courses in & manner similar to what has been done in typhoid fever. The conditions which I have
described exist in many conntries. In some countries, as, for example, in Egypt, the periodical
overflowing of a river may be of considerable import in the development and spread of the
parasite : whether the dried larva-cyets carried about by the wind may canse infection, as pointed
out by Perroneito, is doubtful.

Consequences of the presence of the Parasite to the flost.—From what T have said of the
mode of living of the adult worm, it will be seen that the invasion of the human organism by
a large number of these must be of serions import.  As o matter of fact, it has been established
by careful observations that the presence of about five hundred anchylostoma produces severe
dizturbances even in the strongest adolt, and that if the individual be unfavourably placed asto
diet, &e., a moeh smaller number will do the same.

These disturbances are of various kinds, but the most prominent and the most siriking
is the anmmia cansed by them. The anmmia produced may be extreme, and is often recognised
by the laity themselves on that account, as well a8 on acconnt of its frequeney in certain
logalities.t The coincidence of chlorosis and of an invasion of mmhy]ustumu, has been too often
egtablished to raise the question of the connection now, even if’ it appeared to ns much less
explicable than it really is.

The idea that the worms are not the canse, hut the consequence of the dizense, seems, after
all our pathological experiences, rather an unintelligible anachronism, To retain such an idea,
knowing what we do of its mode of development, its mode of infection, and itz mode of Ii\*ing,
would be something strange. I may therefore in this place omit the proof that the disease
described by me as anchylostominsis is entirely due to the presence of the parasite anchylostoma,
as this will become evident further on.

Before concluding the discussion of the parasite itself, I have another task to fulfil;
that is, its geographical distribution, as far as this is known. I will not, however, omit the
description of the discase (Anchylostomiasis) itself, and this chapter describing the canse of the
disease will form a natural transition to the disease itself.

Historical and Geographical Description of Anclylostoma and Anchylostomiasis.

The firat treatise on Anchylostoma duodenale dates from the year 1543, but the parasite
itzelf was discovered in 1885, The discoverer, Dubini of Milan, described the worms which he
fonnd in twenty per cent. of the cases examined post-mortem. He noticed not only the grayish
and reddish points in the intestine, but he also found a number of the parasites adherent, and the

e —————— = e ———

* This aleo explaing why childron in Caylon are so often infioted with the parasite.—Teoie,

+ The snmwmis produced by the Anchy lostoms in Ce}’l-un is mogt characteristie, and is easily distinguishod from
that of Malaris and other wasting discsse, I bave never less than from twenty to thirty ensea under freatment in
my wards in the hopiinl.— Frans.
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was clear to him that they must have had an injurious effect on the organism, although he
Eﬁlnm récognise in what wa.;? The parasite was also fonnd in Milan by Castiglioni, in 1544. It
was next observed by Pruper, in 1846, He remarked that the worms affected in particular
rachitic and axlematous scrophulous patients. th he, like many after Illm,betiaveq the e
of the parasite was dependent on the pathological conditions, instead of adopting the more
rational view that the pathological conditions were due to the parasite. The symptoms of
anchylostomiasis as @ mhole were known to him, and were described by him as “ cachexie

nense."
M Bilharz also observed the parasites in Egypt so often that they never failed him in a
single case of antopsy, On the contrary, they oceurred in Aundreds and thousands. He proved
that the worm pierced the mucosa and sucked blood. 3 !

Griesinger, who examined the matter along with Bilharz, eame to the conclusion that the
worm was the direet canse of Egyptian chlorosis—a disease affecting ot that time about one-fourth
of the entire population. His publications spread the knowledge of the cause, and to some
extent was of help in the diagnosis of the disease. On the other hand, 1 am doubtful whether
the very rutional treatment adopted by him had been really of any use. At least, the anthel-
mintics (ol. terebinth and calomel) recommended by him have had no result in the hands of
competent observers.® The knowledge of the parasite was further spread by the discovery of the
same in Brazil by Wucherer in 1866, Uoguisant of the discoveries of Griesenger, he examined
the intestines of a patient who died of extreme apsmia, and found there o number of worm
the identity of which with the anchylostoma duodenale was later on coofirmed by Schuneider.
The symptoms otherwise present corresponded with the descriptions of Griesenger.

Atter him numerous other observers made the same discovery in the bodies of those dead
of tropical anmmia, as Rodrigues de Moara, 1866; Fanvray, 1869 ; Tourinho, 187 1; Souza Vaz, 1376,

There are alzo obzervations quoted from Faria, Silva-Lima, Bantos Pereiva Teixeira da
Rocha, Marques da Cruz.

Notwithstanding, the knowledge of these relations was but little noted ontside the provinee
of Bahia. The old, unintelligible view, which looked upon the worm as the consequence of the
dizease, still prevailed, and the cause of the disease was attributed to in;Ferfmt nourishment, over-
exertion, psychical depression, &c. The Professor of Medicine in Rio, Torres Homem, still
continued to describe it so in 1383, and in his clinical lectures on oppilagio, or tropical anemia,
and its treatment, ignored its connection with the anchylostoma, nut.withumm]in% the numerons
proofs before him, supporting his view on the occurrence of one case diagnosed, and that correctly,
as tropical anmmia, and yet in which on autopsy only five anchylostoma were found. (Further on
I shall discuss this case.)

Although the spread of the knowledge of the canse of the disease, notwithstanding even
popular descriptions, was still very limited, —a foct to be explained by the rarity of the disease in
town and the small nomber of post-mortem examinations made 3 yet the treatment, notwithstand-
ing the discoveries of the last year, had even made less progress, and was limited to the old and
insuilicient remedies, whilst the disease made enormons invoads on the people. How complete
the knowledge of the cause and eifect was, almost twenty yenrs ago, may be seen from the classical
work of Lenckart (Parasit. Mensch., II. Band, 2 Leipzig,|1568), where already the search for the
ova is recomymended as o means of diagnosis. After the publications of Wucherer, the parasite
was also Found at Mayobte, by Grenét and Monastier, in 18367 ; Cayenne, 18063 {Camuset and Rion
de Kérangal); Senegambia, 1582 (Borins); and Japan { Baelz and Schabe), as well as in Nether-
land-Lndia (Stammeshans). In Abyssinia and India they are also said to oeenr. (Davaine.)

In the meantime, the knowledge of the anchylostoma bad made constant progressin Ltaly,
slthough the materinls for observation there were small, in comparizon with other countries,
Bangalli, in Pavia, discovered the worm (1866) in one-half of the bodies examined by him, and
once in such numbers that he could not help looking upon it as the eause of the deadly disease,
—anmmiz,—although he blamed neither the direct loss of blood by suction nor the fact that the
worm fed on blood, as the canse as o rule,

 Sounini and Morelli observed anchylostoma in Florence (1877); Grassi and Parona in
Milan (1578) ; the latter and Ciniselli also in Pavia (1578).

Grrassi was the first to detect the ovn in the frces, which, strange to say, Wucherer

sought for in vain. '

rrassi also found the worm in the stools, and studied its anatomy and mode of development
and advanced onr knowledge by the obzervation of Dochmius balsami s. tubmformis. '[:E& h.i[i
stresz on the hemophagic mode of life of the worm, and its detrimental results,

_ A nmmber of observations in this respect were made by Bozzolo at the Clinicin Tarin, and
published by him and his assistant, Graziadei. These were made on bricklayers of the same
province (six toseven patients, 1879). Perroneito alzo observed a case from the provinee of Turin.

lodividoal cases were observed, out of Italy, by Kundrath and Heschl, in Vienna, in 1872 ;
by Loth, in Basel, in 1870,

la the first case the infection most probably oceurred in Venice ; in the latter in Java and
Eorneo, or Egypt. The medical world was to some extent prepared, when, on the cceurrence of a
great epidemic in Europe, such materials for observation were at its disposal as had never before
existed on t_]li_!-t- continent. This took place during the construction of the Gotthardt tunnel,
All the eonditions favourable to the development of the parasite being present, there was suddenly
developed a colossal brood, where previously the parasite had never been observed. This gigantic
work, which for years gave employment to thousands of labourers, was, s is well koown,
commenced ummltuu&uu:‘.]y at both ends, Airolo and Gischenen. The labonrers at both ends

thi lru:l?yt.f?::i-l:bh Calomel, dee,, were tried L without any results prim' 1 Dl.ﬂ]‘ﬂﬁj‘ Flaﬂ:l.‘lls in ooy hande
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wore brought mostly from Italy, particularly from Lombardy and Piedmont. Among these
labourers there arosze, after some time (about the end of 1870), a new disease, particnlarly
oharacterised by anmmin, often of an extreme type, and which m:qniml great dillll&haiuils,
attacking hundreds and thonsands. | :

One of those labourers died in Februoary, 1580, in the Turin hospital, and was examined
post=mortem) by Colomintti in the I;reseuca -uf_ EE\.‘EI.'II |m:uﬁ'r‘aaum and students, There wera
}uuml in the intestines 1,500 anchylostoma still alive. ‘:l."lus Idascmrery attracted the more
attention, as the spread of the disense was at the time bgm_g disenssed. Perroncito obgerved,
along with Concato, yet three other cases of anchylostomiasis among the Gotthardt labourers,
and made Enown the matter throush wider circles. Meanwhile, the Turin professors, Bozzolo
and Pagliani, undertook the investigation of the epidemic on the spot. They proved that the
tunnel labourers, almoat withont exccptinn, passed the ova of the L’I.llllh}"tﬂﬂtl}lllﬂ in their stnulﬂ,
whilst this was not the case with those employed elsewhere (ontzide). : ;

Ln one case (post-mortem ) seventy-seven parasites were fonnd. They still hemh}twl to lame
the worm alone, which was fonnd often in comparatively small nnmbers, as the canse of the disense,
Esp,e,;i;,_lly a8 they found the labourars nnder very bad I:}'giemn Ei!IH|It.I:IZII!H. I_:||1.||:|I. make a digres-
gion here, in order to remark that, long previous to this time, a disease prevailed among labourers
employed in mining, especially among French and Hungarian miners, when overcrowded, the
Bymptoms of which enlmineted in gnemiz in & mora or less severe fiorm. : ?Ilrlt'-'il'|1sl:|1u]iu;:l1.it1:
varied descriptions of this disease, more or less tinged by preconceived opinions, yet there is o
common trait in all the cases designated miner’s ecachexin nnd miner’s anmemin, incapable of
being misinterpreted. These diseases had already been the subject of study (Favre, Tith,
Schillinger), and their canse was believed to be want of light and defective ventilation. In
accordance with these views, some suthors (Booderegger and Lombard) asserted that the
Gotthardt epidemic was due to the same causes.

This view of the matter could not be maintained much longer, as the constant occnrrence
of the disease, with the presence of the parasites, was too remarkable to be overlooked, or aseribed
to chance. Besides, the engineers of the tanoel, who were placed nonder much better hygienic
conditions, were not spared ; and nomerons patients, after being placed under favourable condi-
tions, did not improve, but actually became worse. 8o Sonderegger himsell haid to acknowledge
that the presence of the puhu'il:e alone was aufficient to canse the whoele train of symptoms.

Boon after ova was found in the dejections of anmemic patients from the Gotthardt tunnel,
in Bwitzerland, ns in Basel (Immermann), Relle { Dumer), Schwitz (Schinbichler), Zurich { Wyss.),
and beyond Switzerland in Frieberg (Br. von Biinmler). :

The eomparison with the published statements of Griesinger and Wuecherer contributed
more than anything else to the proper understanding of the facts. Finally, the theory acquired
fresh strength in the discovery of the anchylostoma in patients (miners) at St. Ftienne and
Auzin { France), as well as at Kremnitz and Chemnits { Hungary ).

Opinion then changed in regard to the consation of miner's anmmia, inasmuch as it was
problematical whether any such existed not indentical with anchylostominsis. The processes
were identically the same, and the old opinion had to give way to the more rational of the two.
There was finally found o yet more direct method to decide the guestion, ns & remedy efficient in
expelling the parasite was discovered after numerous experiments conducted in a systematic and
rational manner,

Since that time experience has proved in innumerable cases that this single reliable
method has lead to a quick and permanent enre of the dizease, and that cure consists essentially
in the expulsion of the parasite.”

After these obhservations had made clear the connection Letween the anchylostoma and
eertain endemic forms of anmmia, and rendered the diagnosis easy, the number of cases reported
in Italy and elsewhere increased.

As for the Gotthardt tunnel epidemie, it seems to have disnppeared in Joce after the com-
pletion of the work, The infected labourers were scattered elsewhere, and afforded opportunities
of observing the disease in still wider circles ; yet these do not seem to have given rise to any fresh
expidemic outzide Italy. However great the number of patients in this epidemic was, it is small
in comparison with the number occurring in countries where the disease is constantly present ; and
if the experience gained in the former be utilised, the loss of life which cceurred there will be
small in comparison with the blessing such an experience will earry tomillions of the human race ¥

We see that the knowledge acquired of the anchylostoma and of its signification is the
trophy of a comparatively short pering, whilst, on the contrary, the results, ezpocially parasitic
an®inis, have been long koown. Althongh often uurecogunised and misinterpretev:f, vet they
appeared in the severs epidemic form as morhis sl gsm'ﬂ'.zz, and received varions loeal designations
everywhere. In the Antilles, where the disease is widely spread, it was called by English, French,
and Danish observers “dict eating,” “geophagin,” “mal d'estomac,” © Malemur,” “ cachexie
africaine,” * cachexie aquense,” “anmemic des pays chands,” &e.

Peré Lalat, as early as 1748, mentions the great mortality in Guadalonpe from “ mal
li*!.&l:mnnn," and Bryon Eﬂuu.rduj, in 1799, mentions the same concerning the Negroes in Jamaica.
Chevalier, in 1752, and Ponppiz Deportes, in 1770, report the occurrence of the disease in St
Domingo ; and it was further noted in the Antilles by Dazille in 1776 and Bazon in 1778, There
are many recent reports from the latter locality on the subject, especially a very good

* T'hiz has alse beon enrroborated in my experience in the hospital, where cases which would have formerly
bren pronounced h?rfrn, mnke rapid, and let me bope a permanent, recovery aftor the worms are expellod — Trous,

T This expericace hss been atilised beee, and the suthor’s expeciation is boing realised among ns. [ have fo
doubn very ahnnry the blessing will be exporienced by thowsands in Ceylon,—Trens,
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description under the article Anemia, given by St. Vel in the “ Traité des Maladies des pays
chands.” Asearly as 1648, Piso mentions a dizeasze occurring in Brazil under the term “oppilatio,”
evidently & corruption of the term © oppilacie,” a term yet ecommonly used there for anmmia,
Other terms, such as @ hypophemia tropical,” * amarellio,”” and * cancagiio,” are used, of which
the second derives its erigin from the pallor of the gkin, and the third from the great and
constant exhanstion. Ameong the German colonists it is ealled “ Bleich oder Gelbsunclit ™ ; singe
those days it has been observed and described and in many countries fg-enemlly recognised. Its
connection with anchylostominsis is easily proved. I have myself found in about 150 feecal
examinations of recent cnses, without exception, the eggs present in great quantities, and many
thousands of anchylostoma expelled, i

In Italy, the dizseasze as such was described by Volpato, in 1848, and designated * allotrio-
phagia.”  Older descriptions come from the southern states of the American Union. Yet, on
the whole, there are extroopdinary lacune in the history of the disease. We do not know how
long it has existed in Egypt, where, from immemorial time, it must have found a suitable soil.
The reports from the 0ld World are of comparatively recent dates, although the infection
must have long existed there in all probabality, and possibly the disease has found its way
to America within historical times. In the New World, the slave trade facilitated the spread of
the parasite, althongh the spread was not altogether due to that. It does not appear to me pro-
bable that the parasite existed in America befora its discovery in 1492, To summnarise shortly
what has Leen already stated, and complete it by some additions, it may be stated that the
following geographical distribution of the parasite itself, and of the symptoms directly traced to
its influence, ceenr.

In Europe, anchylostominsis is met with in mining districts : in France and Hungary
{ Perroncito and others), in Sicily {Grassi), in Sweden (donbtful ), in the provines of Turin, among
che brickmakers (Bozzola). TFuarther, the disense prevailed among the Gotthardt labourers,
Among the agricaltural population of Italy, rice-cultivators in pﬁrt.iuu%lf, it appears Lo be common,
Weliave liad communications on the subject from Milan Dubini, 1838 ; Castigliond, 1884 ; Grassi
and Parons, 1878), from LUrevise (Volpato, 1848), Pavia (Sangalli, 1866 ; Grassi and Parona
{E.‘!Iisu{riu:-.lili,légﬁjl, Turin (Bozzolo and Gaziadei, Perroncito, from 1870), Kovarra, Toscana,

CEZ0ID, U}.

In Africa, we have observations in Egypt. Proner, Bilhars, Griesinger, &o., have observed
the parasite from 1847. The disease was observed already earlier than this. Abyssinia (noticed
h{ Davaine), Benegambia (Moulin, Thaly, Borius), Coast of Guinea (Stormont, Clarke), Zanzibar
{ Lostalet-Bached), Mayatte { Monastier).

From Asia reports are but few. Hirsch believes that a communication of Day’s from
Cochin-China refers to it; Davaine mentions cases in India ; L. V. Leens in Borneo. More
recent eommunications come from Japan (Bilz and Scheube), as well as from Dutch India
( Btammeshans).

. The communications from America are very numerous. The disease was reported as
existing in the southern states of the Union, in Lonisiann (Chalbert, 1820 ; Duncan, 1840}, in
Alabama and Georgia (Lyell, 1849). Numerous reports at various times prove its ocourrence
in the Laree and Small Antilles, as well as in British, French, and Dutch Guiana. Fuorther, we
meet with it in North Pern, at Mardnon (Casteloan), and in east Bolivia (Salt, 1872). It is very
widely spread in Brazil ontside the towns, and has been recognized for a long time. The German
colonies of Santa Catharina is the most sonthern point n% distribution known £o me. I have
convinced myself personally of the frequent ocenrrence of the disease, at the present day, in
the provioces of Rio and Sao Paulo.  As ig seen from the foregoing, the parasite ?‘ma a wide dis-
tribution, IF it seems to fail in large stretches of tropical countries, this partly depends on the
fact that the dizense has not been properly looked for, and mild sporadic cases are easily over-
looked, whilst great epidemics are usually attributed to bad hygienie conditions, which are not
always present. It seems very improbable that whilst the Appenine peninsula has Leen infected,
that the Pyrences and Balkan peninsula should be spared ; that Moroceo, Algiers, Tanis, Tripolis,
Syria, Persia, and Arabia should remain free of it, while conntries of the same zone were infected,
can scarcely be credited. In India and Japan, which countries appear to have an immunity
from the disease, the parasite has been recently proved to exist, and in the latter seems to be
very common.®  Post-mortem examination, aml careful inspection of the feces among the [roorer
clazses of the agricultural population giving negative resull:s, can alona be looked on as evidence
of the absence of the parasite, whilst the disease then sets a girdle almost around the earth, it
hecomes more limited the further we advance from tropical and sub-tropical countries towards
r.'I;e_ pole.  Beyomd the latitude 46° N, and 30° 8. the disease only ocenrs under exceptional con-
ditions. This proves its connection with climate. On account of the immense intercourse
between the countries of the world in modern times, the apread of the disease wherever favourable
gonditions exist for its development, i= an accomplished, or an almost accomplished fact. Ameng
the numerons Italinn road workers and sagrants the parasite was not a rarity, and it is most
["'""illﬂ?!n that it found its way to Gotthardt throngh them. Strangers living along time in infected
Inealities probably carry the parasite home with them, and by the distribution of the ova give
rise to local epidemics.

Fortunately, eold climates afford considerable protection, and good hygienie conditions cuk
short the diseasze in many loealities. It seems to be diminisaiuiug in Eeypt, and alzo in Italy
(Gotthardt epidemic excepted), especially in Milan. On the contrary, I have repeatedly observed
an advance in the province of Sao Panlo, and that was due to the import of slaves from the
aorthern provinees.

* It cortainly prevails 1o an ¢normous extent in Ceylon, and most have done so for generations. — Trons,
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From public and private communications since above was written, I make the following

remarks :—

The epidemic of the St. Gotthardt tunnel had in fazt survived the completion of the work,
but had not in its turn given rice to a second epidemic anywhere.

The number of patients treated must have been very large, as E, Parona alone treated
240 in the hospital of Varese ; and Fenoglio, from March 3, 1851, to the end of Angnst, 1884,
treated 5338 caser in the hospital Mageiore Manrisiano, Almost withont exception anchylostoma
were fonnd in each case, and recovery followed on the expulsion of the parasites.

At the present time (May, 15885) the epidemic may be regarded as completely at an end.
The Gotthardt discase gave rise to several publications in the German language, e.g., Schulthess,
Monighetti, Sahli, and Breamler. They confirmed in all essentials the discoveries of the Italinn
investicators, and discovered anchylostoma in all the patients. Bchulthess gives, in addition,
beautiful plates in his work (* Zeitschrift fur wissenschaftliche Zoologie,” vol. XXXVIL) of
the anatomy of the worm, which cannot, however, be discnsged here. They contain nomerous
details, but do not differ in any essentinl point from what I have said of the anatomy in this

rAaper.
B Sporadic eases of anchylostomiasis were still constantly remarked in the neighbourhood
of Tarin, especially among the brickmakers.

Brickburners’ anmmin, Tormerly described by Rithle as it existed in Germany, was found
on further investication to be also anchylostominsis, confirming the supposition made by Hirach
regarding it. Meusche, of Kessenich, near Bonn, published the first case of it, in which the
anchylostoma was found. Teichtenstern published thirteen cases of the same kind.  These were
found in the different brickfields in the neighboorhood of Cologne. Further, Mayer, in Aachen,
as well as Masius, Francosse, and Firket, in Liéze, proved that the “miners’ anmmia" was
really anchylostominsia. The centre of infection was probalbly in the neighbourhood of Licge,
in one case gpecially at Beraing. The anmmia of the miners of Lyons has been proved to be
anchylostomiasiz. Baregzi has reported a case of anchylostomiasis occurring in Milan, in which
the infection was traced to Venezuela.

Finally, I have to mention that the anchylostoma duodenale has been found by Lenckart

in the rorilla.

Panr IL.—Demnzition axp Ihacrosis oF ANCHYLOSTOMIASIS.

Co-operating Conditions,— By the term anchylostominsis, we designate the various patho-
logical conditions which arise from the presence of the parasite anchylostoma ducdenale in the
human intestines, To render our position as to the cansation perfectly secare, the following proofs
are required :—{1) That o sufficiently large number of the parnsites to couse the disease is, or
was lately, Ement in the intestines ; and (2) that the symptoms can be traced in an undonbted
manner to their presence.

The first can be easily proved, now-a-days, even in the living, in two ways, viz., the
parasites can be expelled and culﬂmte{:, of the ova evacuated in the fwces will give us an idea
of the number present.

The first method will only give ns the minimum pumber present, as a portion may easily
be left behind. Their non-existence is not proved by negative resnlts,

The second method gives us, on the contrary, an approximation of the number of sexually
mature females present, bub gives us no indication of the males, nor of the sexually immature
females. The search for the aceidental passage of the parasite in the fwces is too seldom
sncecessful to be uged az a means of diagnosis.

In the dead body the number present can be easily ascertained, as well as the resulting
lesions.  On the other hand, many very characteristic symptoms can only be studied doering life.
The pathological anatomy and the clinical study of undonbied cases make known to us o series
of symptoms which, although not singly, are yet characteristic enongh in their combination
i %uiﬂa ng auﬂ'imgm]y in our examination. In infected localities, a little experience will
enable any one to diagnose the disease with tolerable certainty, even from the history and the
mere inspection of the patient.”

otwithstanding this the microseopical examination of the fmees is of the first importance,
a3 it clears away every doubt, and controls the treatment. I shall therefore desceibe the mode of
examination in this place.

The ova of the anchylostoma are abeolufely characterised by their shape and stage of
tl.efeiupment- They cannot be miztaken for the ova of other parasites, or forany formed elements
which are to be met with in recent ficces. (If the fwees are old, stages of development of the
anguillula and oxyuris might mislead.) Their distribution in the fiwcces is tolerably uniform,
becanse they mix with the chyme in the higher portions of the intestines, and are carried down
by the peristaltic movements, Notwithstanding this, I once met with a group of twenty ova,
closely pressed together and sarrounded with a little moens, To search for them a portion of the
former masses of fmees triturated with distilled water is placed in o tall conical glass, allowed
to snbside, and the deposit examined microscopically,

In order to determine approximately the number present, I recommend the following
plan. One part of faeces is uniformly mixed with three parte of water, and of this mixture one

o * Thio mere inspeciion of the patient is now suliciont in omr wards to disgnose o cose of snchylostominais.
—Trans.
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decigramme (about three drops) is placed on the slide, nmli ﬂa@lgzned ll}y laying a glass plate over
it. This latter plate has a surface area of 25 cm., and is divided in squares of 1. m.e:pnh.
Lu cach of these squares there appear 4 mm, ol the fluid or 1 mm. of the fueces. With a slight
increase in the power, the number of eggs present can I munt:m], and the average number in
each milligramme determined. If now the fwees passed during the twenty-four hours be
weighed, the number of eggs present can be easily estimated,

On an average the fweces may be estimated at 200 gramme, Now, E. Parona had found
in one case, where about 300 worms were prescut, 200 ova in each centigramme of fmees in the
lower bowels ; and we may accept as & fact that the pumber of egg-laying females among them
conld not be much less than 450, I have examined 3,000 worms r expulsion during
treatment, and [ have found the ratic between males and females to be as 2 iz to 3.
According to this the presence of 20 ova in one milligramme would point to the presence of 480
females, and of one ovum per milligramme to 24 females and 16 males, Assoming an average of
150 grammes of ficces passed in the twenty-four hours, this quantity would then contain 150,000
ezzs, which, altogether, would weigh about 10 mm., and form the (5L part of the fweal mass.
Ench individual female would, in aceordance with this ealenlation, produce 6,000 egesin the day,
corresponiing almost to one-tenth of the whole weight of the body of the parasite and 5ephsg
of the fmeal weight, The presence of 360 females would produce ova amounting to the s
part of the dejections ; and their average linear distance from each other is less than | mm. Tmse.
numbers are sufficiently exnct Lo give us an idea of theimportanes of this means of diagnosis, as
well as of the conclusions arrived at. Greater accuracy demands that the avernge dni]j' ovula-
tion of the female should be determined Il_'r a number of further obeervations.

Having determined in this manner approximately the number of parasites present, we
find that, in the greatest majority of vases, the presence of several hundreds of the anchylostoma
caunses 4 severe genersl affection, whilst, on the other hand, a small number gives rise to scarcely
any, or only mild symptoms of a local character,

Bometimes, however, severe and tolerably characteristic 31','n11]t1:|ma are coineident with the
presence of but few parasites.  In such eases we must first eliminate all complications, which in
themselves would constitute a ecanse of aomemia, such as congenital affections, tuberculosis,
malignant growths, &c. If none such are present, and if previous intestinal hmmorrhages
and chronie diarrhea can also be excluded, it will be found that we have to do with very old
cnaes, in which the anchylostomn had either been expelled or disappeared in the conrse of time
inansmuch as the disturbances of the digestive and circnlatory organs rendered their continued
existence imposgible. The cases in which the dingnosis must remain oncertain are rare if the
conditions of health and hygiene of the district, az well as the result of treatment, be duly
weighed, It is of great importance that the social position and moede of life of the patient be
carcfully ascertained, as these afford va valuable indications to guide ns. Anmmia ocourring
among miners and brickmakers muost always awaken a suspicion of anchylostomiasis, part-lcu]atli
if of a high grade. On the other hand, the same symptoms occarring in & town patient woul
not waken the same suspicion if le assured us that he was careful as to the water nsed by him,
aud that fmces were carefully removed, excloding the possibility of infection from these sources.
If a paticut, extremely anmmic, assured us that he was in the habit of drinking water from pools
and strenms, that no latrines existed in his district, and that feces lay in the immediate neigh-
bourhood of the dwelling-honses and water-supply, we might almost with certainty diagnose
the disease as anchylostomiasis. The probability of its being so would still be strengthened, if
gimilar cases of answemin oconrred in the same locality.

The age of the patient is of consequence. 1 found frequently isolated cases of the disease
amons very voung children, beeavse their habits exposed them to infection, and very few
parasites consed decided symproms. My youngest patient of this class was about one year old.
I treated several unider two VERTE,

Sex is also of consequence, as a high degree of anmmia in the male is always a snspicions
circumstance, inasmuch 0s men come oftener in contact with the sources of infection. The
worm 18 usually faken into the system at some distance from the dwelling, as along roads, in
fields, and where men are generally employed in gangs. Women under the same conditions are
even less resistant to infection. Complications from other canses are common in their case, and
other previous diseases have often already prepared the way for anmmia.

We eannot say that one race is more predisposed to the disease than another. We find
the same parasites producing the same symptoms in the black and white races, and among these,
blonde inhabitants of northern latitudes are affected in a similar manner tothe dark-haired tribes
of the sonth. In Brazil I had eases of anchylostominsis ameng Germans, Italians, Portuguese,
us well as among natives (Mulattoes and Negroes)., Difference in the frequency of the disease
18 not due to race characteristics, but to external causes. In a warm and moist climate we have
a predispoging cause ; in a cold, the reverse, Amongst workers underground the chief factor of
danger lies in the natural rise of temperature from position. The Gotthardt epidemic showed this
in a striking manner. The physical nature of the ground, as has been already mentioned, is of
imporianee, and deserves consideration, whilst its geological and chemieal characteristics are
uot of any consequence, inasmuch as f,m-m a geological point of view anchylostomiasis occurs
in the most varied countries. 1 lay some stress on this fact, as a different opinion prevails
i Brazil, founded on erroneous observations, The occurrence of anchylostomiasis, in an endemic
or epidemic form, is usnal and characteristie, and wherever anmmia occurs in such forms it is
almost with certainty due to the parasite. In individual families all stages of the process may
be observed : the difference, howaver, is to be attributed entirely to differences in the time of infec=
Lign, oot to Illtll'i_'i-duu.l resistance to the disease. Il the males alone are infected, this fact points
lo the source of infection being outside the dwelling. Often one member of a family may directly
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infect another, of which mode of infecfion we have undoubted Pruuf'. I cured a eolonist of the
disease some time after he had exchanged from an infected locality, to a place guite free from the
digease. A child born in the latter pfm showed symptoms of severe anchylostomiasis a year
after, althongh it had never been much beyond the immediate neighbourhood of the house. The
father remained quite free, and there was o other case in the locality. There waa here about
the honse all the conditions favourable to the accomulation of anchylostoma—larve—hefore the
father was cured, so that the child erawling about might easily be infected. The drinking water
was ahove suspicion, removing the principal source of danger to adults,

Under favourable conditions even a secondary infection can take place. The patient curries
about with him the materials for the development of fresh broods, and constitutes in this mannper,
not only for others, but also for himself, & new source of infection. He very often is infested with
several generations, which originate directly from himself. On this account it is difficnlt to
determine the doration of life of the parasite beyond the time the patient left the place of infec-
tion, 58 & secondary infection is not always to be excluded.

Turning now to the dizgease anchylostomiasis itself, and beginning with the pathological
anatomy, I must ackoowledge that the resalts hitherto obtained are not sofficient explanations of
all the clinical saymptoms, because, on the one haod, the namber of the post-mortem examinations
hitherto made are extremely small in comparison with the cases clinically observed, and becanse
even on post-mortem examinations important questions were left undetermined, and because there
ﬁr&,_in l;{n:ll? dizease, many sabjective symptoms of great importance, which could be only determined

uring life.

E'lﬁe post-mortem examinations to be mentioned here refer partly to individuals whose
death was canged directly by anchylostomiasis,—as no other cansge could be found,—and partly to
nthernliu which the presence of the parasite was a complication more or less accidental, and
fonnd in small numbers, only giving rise to local symptoms, Forther, there are post-mortem
pxaminations referred to, in which the disesse had wot been recognized and the intestines had
not been examined. Uoder the first class | mention, from the literature of the suliject aecessible
to me,—the observations of Pruner, Griesinger, Bilharz, Wucherer, Felicio dos Santos, Morrelli,
ﬂrsi! Graszi, C. Parona, 'De Maldé, E. Parona, Schiobachler, Graziadei ; under the second,
Dubini, Sangalli, Hezsohl and Kundeath, Hoth, Diamler; aod woder the third Schillinger
{Bchemnitz). -

Begides these, descriptions of the pathological anatomy are found in the worls of Wucherer,
Lenckart, Bugnion, and Bozselo. As to the discoverics made in the intestines, we have
comparatively old (Bilharz, Griesinger, and Wucherer) and comparatively recent descriptions
{ Bozzolo, E. Parona, Schinbiichler, Roth, and Biumler). In the first place, the anchylostoma
itself was fonnd, sometimes adhering firmly to the muocons membrane, sometimes loose in the
mucus, acoording ag the examination was made earlier or later.

Schiinbichler found some of them in the pylorus, E. Parona found a great number free,
even in the contents of the stomach. Their principal seat is the duodenum and jejunwm, but
they are also fonnd in the ilevm (Roth, Binmler) even bevond its middle, and, according to Rion
de Keragel, even in the cccoum. In such cases the duodenum may be completely free { Roth,
B&iullﬂer],—n circnmstance which probably depends on medication anid antiparasitic substances
(e.g., aleohol), which, in concentrated quantities, exert their effects, not only in the stomach, but
nlzo in the upper portions of the intestines, The places of adhesion of the worms, according to
Roth, are the i'it.tla eray modules observed, of a dinmeter of ‘B mm. with a reddish centre of 3 mm.
dinmeter, and formed by the accumulation at the gpot of white and red Blood corpuscles. In
addition to these modules, there are also observed punctiform extravasations, alse descrilied by
other observers, ((Grazsiand Paronaspeak of spotsof the size of millet seeds with a raised white
border and a sunk red centre, in which the mucosa seems to be ruptured.)

Besides this, several anthors have described large hamerrhages in the sub-mueosa, often
vigible on the peritoneal surface, the diameters of which are variously reckoned (2 to 5 mm.,
Schinbiehler; & to 8 mm. by others). Many of these heemorrhagic spots were found to contain
anchylostoma eoiled together into a ball, the stares of development of which have not been
aufficiently examined : in other apots these were not found. It is possible that in the latter case
the wormy might have borst its way into the intestines, especially where traces of o perforation
were still visible in the sub-mucosn. This encysted anchylostoma is rarely to be met with ; but,
notwithstanding, it is worthy of note, that they were found by such authorities as Griesinger and
Bilharz, who had opportunities to examine bodies in which infection had occurred a short
time previonsly. If this is a question concerning the non-adult worm, as Leuckart believes, the
cireumstance may serve to explain why it has never been found in bodiez which had not been
exposed to infection for some time previously. (Roth and Biumler.)

I am inclined to be of the same opinion as Leuckart, as there is reason to believe that the
nop-adult form of the worm never inhahits the lnmen of the intestines.

Besides these, there were punctiform, spotted, and slate-coloured pigmentations met with,
which must be regarded as residual hemorrhages. In old preparations (preserved in alcohol
and in Miiller's flnid), which I had an opportunity of examining in Turin, I saw no pigmentation ;
on the other hand, I observed numerous depreszions, the size of a millet seed, on the thickened
mucons membrane of both the stomach and the intestives, which might represent the original
position of the worm.

The mucous membrane of the stomach is deseribed by Wucherer s thickened, softened,
and relaxed. Graziadei fonnd a general dilatation of the stomach.

In & case of Roth’s T found gastritis with hemorrhagic erosions. (Grassi and E. Parona
noticed grayish spots and vesicles on the mucosa, with profuse mucous secretion and thickening
of the walls and general dilatation of the stomach.
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As far as the intestines are concerned, various observers noticed an increased mucus
sacretion often with a slight tinge of blood ; large extravasations of blood are rare. (Griesinger.)

Roth found small ulcerations, size of a pin-point, in the duodenum.  Wucherer deseribes
the intestingl mucous membrane as thickened. Biumler found membranes swollen in the
jejunun, and partly so in the ilenm. E. Parona observed infiltration of the solitary follicles
and of Peyer's patches, as in the commencement of typhoid fever. Roth also found Peyer's
patches thickened. i .

Wucherer saw vesieles of the mucosa and here and there a distinct narrowing of the
lumen of the amall intestine, allowing unl;r a finger through. Felicio dos Bantos iz said to have
once fonnd the transverse colon narrowed in this manner., Biumler found in his case (complica-
tion with phthisis pulmonum) u.luglu-ill degeneration of the duodenal villi. E. Parona proved
the existence of enlargement of the mesenteric glands, as well as Wucherer. The latter
found the folds of the small intestines adherent throughout, as well as the transverse colon, by
means of & gelatinous exudation. i e :

The spleen is either normal in volume (Orsi, Schillinger) or atrophied (Wucherer, &e.).
If it is found enlarged, malaria may be considered o complication, De Malde found it wrinkled
with o few macalm tendinems, the parenchyma brownish red and softened. Amyloid degeneration
is :['ren,]ueut'[].' met with. : i g 3} japs

The liver was either pale (anmmic), vormal (Schillinger, Wucherer), or diminished
{Wucherer), and undergoing fatty degeneration (de Malde, &e.). The kidneys showed similar
changes, being anwmic, undergoing amyloid and fatty de%euerﬂl‘.iml (Biinmler). Graziadel found
the kidneys enlarged through sweiling of the cortical substance. Schillinger found three times
the _lmrench;rnm 'rr.rllgh to the touch. The kidoeys were once found dry, atrophied, and of a
grayish red colour. According to Wucherer the Brazilian physicians found enlargement of the
pancreas. The changes in the heart are comparatively uniform. The parenchyma is flabby and
relaxed, and very anmmic, the inner layers being specially 5.11[&, even yellowish (de Malde).

The whole heart is sometimes of normal size, or iz dilated (Wucherer, Orsi), withont any
hiypertrophy of the left ventricle (Biumler).

In other cases it is immensely inereased insize, and thickened, the left side showing distinet
hypertrophy and dilatation. The endocardivm and the valves are often normal, sometimes,
however, tarbid-looking and thickened. Graziadei found them once very thin. No one seems
to have examined the state of the papillary muscles. Maculee tendines were found on the
viseeral and parietal pericardium by Bozzelo. The intima of the aorta showed traces of an
endarteritic process, even in young people. As far as the contents of the vascular system are
concerned, there were found in the heart soft brownish-red coagula, or a clear reddish watery
fluid with o few red and white blood corpuscles.

A high degree of anmmia is almost always present, plainly visible in the pallor of the
skin, muscles, meninges, brain, larynx, lungs, and rest of the organs, as well as extensive dropsy,
particularly in the form of anasarca, of hydrothorax, hydropericardinm, and ascites ; besides these,
wilema of the brain and lungs are frequent. Fuorther, there is o moderate degree of emaciation,
flabbiness of the muscles, and in old cases more or less disnppearsnce of the subcutaneous fat.
In most cases subcutaneous fat is well developed, sometimes remarkably so. Graziadei fonnd
large accomulations of fat in the anterior mediastinnm.

(Edema of the meninges and of the brain have been obeerved to cause death ; also
intestinal hamorrhage ( Griesinger). In most cases death resulted from cedema of the lungs and
cardiae insufficiency.

Tuberculosis of the lung, malarize cachexia, putrid broochitis, gangrene of the lungs, and
other intestinal parasites have been met with as complications.

With these we almost exhanst the discoveries hitherto made in the dead body. Many of
these stand isolated, and in accordance with their natore do not, most probably, belong to the
disease at all. In others, further observation is most desirable. Unfortnnately there are but
few nmong the comparatively few cases examined post-mortem where a thorough examination
had been made,—possibly not one complete examination. We miss completely the examination of
the marrow of the bones as well as that of the eye, both of which are in this disease of great
importance. Mo microscopic examination has imen muade to determine how much of the pallor
of the parenchyms of many of the organs was doe to simple anmmia, how much to fatty de-
generation.  The voluntary and inveluntary muscles have not been sufficiently examnined.

We konow very little of the condition of the glandular elements of the digestive tract, orof
the mesenteric glands. The examination was often satisfied with the discovery of amyloid
degeneration, whilst vtherwise it seemed to have heen limited in extent. Sufficient attention
has not been bestowed on the process of development of the worm, nor where the non-adult worm
is to be met with., All these deficiencies and lacuns must be be borne in mind in future research
onnd it is oot too much o assert that, under favonrable vlntuu:litii:ll:usJI the careful a.nlt.umimi
examination of one single pare case would give us more information than has been Ziven lll,' all
the post-mortem examinations hitherto made. Such an examination is to be earnestly desired,
a8 we expect and hope that the oceasions for such autopsies will become fewer and fewer,

Meanwhile, what has been actually discovered nnn}:k.sles us to come to a number of important
conclusions, the following in particular :—

(1) With the presence of the anchylostoma duodenale, there are met with in the intestines
local lesions consisting of amall and large hemorrhages in and under the mucosa.

{2) In & nomber of cases there were found changes in the mucons membrane of the
stomach and bowels, which must be looked om as chronic catarrh with
increased mucous secretion.
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(3) As a result of the local processes, there has been observed poverty of blood,
which is frequently accompanied by dilatation and h}‘[iﬂt-mph}f of the heart.

{4) The whole organism suffers from disturbed nutrition. ‘his mal-nutrition of the

whole system munifests itself in the individual organs by atrophic and degene-

rative process.

—_

We now leave the region of pathological anatomy and tarn to the clinical symptoms.

The examination of a patient suffering from anchylostomiasis is to be carefully conducted,
and both the objective and the subjective symptoms are to be recorded.

The latter appear, as a rule, earlier, are more constant, and are therefore of great diagnostic
importance. Acoording to their nature, they either point to digestive, or ciroulatory disturbances,
or to mal-nutrition of the whole system. They generally rise in this order, followed or accom-
panied by symptoms more or less easy of recognition, which gradually rise in intensity as the
disense itself advances.

The digestive organs suffer, as a rule, very early, and must on that account be carefully
examined in localities where the anchylostoma prevails. Oceasionally, indigestion alone leads
the patient to the physivian, and it is most esseotial that the canse should be recognised, in order
to effect a speedy cure. It is only in rare cases that symptoms of dyspepsia fail altegether, as for
instance, in forty well-marked cases at varions staves examined by myself, I found them
absent ondy once, and the number of parasitesin that case was small.  In some cases the symptoms
wuy be so mild that the patient does not refer to them unless questioned on the matter.

The most frequent of the localised symptoms is a painful sensation in serobiculo eordis.
I fonnd thisin 32 nflilm cases quoted above (= 80 per cent. ), and this pain was complained of by the
patients themselves in 27 cases (= 67 per cent.). The pain is increased on pressure. In 5 cases
pressure was necessary to elicit the pain at all. In two cases the feeling of pain was slight
and intermittent. Accompanyiog this symptom there is generally a constant distension
of the abdomen at the same spot (25 oot of 40, = J0 per cent.). After meals there are feelings
of weight and of over-indulgence in food, with frequent eructation of gas. Ibn several cases
o more or less degree of pyrosis betrayed the presence of abnormal processes in the contents
of the stomach. Vomitiog is further a very frr:quuut gy mptom, ocourring in almost one-half of
the cases ; on the other hand, no }.mrimiin::il.}r can be traced in the act. Now and again (2 oot of 401
there were small quantities of blood in the vomited matter ; in individual cases, on the contrary,
the quantity of red blood or of eoifee gronnd masses was considerable.  The vomit contains other-
wiaiﬂmga masses of muoeus and any food previouwsly partaken of. \'umiﬂuﬁ GUCUTS OO G0 empLy
as well a2 on o full stomach. The ova of the anchylostoma have been found in the wvomit. Io
a simultaneous dilatation of the stomach 1 Fourd also sarcinm ventriculi.

The contents of the stomach have not been axamined chemically as yet, but it is probable
that there is a diminution in the muriatic acid.

That the velume of the stomach isgreatly increased, can occasionally be shown by physical
examination. In a few cases a real dilatation exists, betraying its presence by the usual
By mploms.

Further, violent cardialgia is occasionally complained of, felt more in the back,—n cir-
cumstance which I also observed in carcinoma of the cardiae end and the smaller corvature
of the stomach.

The appetite iz variable, in rare cases it is quite normal, but mostly it is quantitatively and
qualitatively altered. Very frequently & ravenous appetite is present, amounting to complete
bulimin. There are alzo cases in which it is diminished almost to complete anorexia : the latter
eondition is frequently accompanied by constant nausea. This condition is found generally in
the later and extreme stages.  [o the beginning of the disease the appetiteis iuereased, as a role. —
Between these extremes there lies an interval of time, in which the appetite varies from extreme
ravenousness to complete failure.

The disturbances of digestion are frequently accompained by a slight catarchal stomatitis,
the tonguoe being coated with o whitish slimy layer. In one cuse the stomatitis was intense,
mmm[:auia{l I:rj' ﬁnfpr ox OrE, for which po other cause could bhe mns:ign-ed. This symptom
dizappeared on expulzion of the parazite.

Another symptom which has been sometimes observed is salivation, and that to some extent.

(ualitative alterations of the appetite with the prevalence of certain more or less strange
desires come with tolerable frequency under observation.

Adults, otherwise quile rational, cannot often resist the desire to ent unripe froit, nneooked
rina, &c:., whilst they reject ordinary food. The appetite for acid substances is frequent. There
wae no inclination for aleohol, at least among temperate Draziliaps., The most of the patients
nasert that aleohol in any form does not agree with them, Still the symptoms may require the
exhibition of brandy, in which it gives relief. That form of appetite termed allotriophagy, by
which the patient eats a variety of nosnitable articles, such az clay, wool, paper, feathers, &e., is
much rarer. Still this form hag been observed by variouns authorities, whe lay stress on it (e.g.,
Wuchurer, St. Vel. Volpato), I myself have only met with one form of it, viz., geophagy
(earth-eating). This pecaliar symptom is frequently observed among children ( white as well
ns black) affected with the parasite. At the period of puberty, or arrival at years of discretion,
and more limited freedom, the habit is usually given up. I have never observed the habit among
white adults ; cceasionally, on the contrary, among the blacks, althongh less seldom than among
children. Asa rule, the most of the patients are inclined to coneeal the habit : some say they feel
the inclination, but never give way to it ; others assert they satisfy it by merei:p smelling the earth.

That earth-eating 1s not only a habit, but also a real passion, 1s seen 1n the case of slaves
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and children, who cannot be restrained either by commands or punishments. St. Vel relates the
case of a black child who, even with his strength failing in death, endeavoured to gratify the
miserable eraving.” : i

1 have not been able to satisfy myself that in gquEhag}r there is any _ﬁ:wtn:ulm form of
earth chosen, ¢lay and black mould being consnmed without distinetion. e foot-paths and
clay-wallg supply very often the materinl. Some patients lick bricks and bite pieces out of them,
That such o Ilmhir. should conduee to the introduction of fresh parasites is easily understood, but
it cannot be granted that geophagy is the primary, anchylostomiasis the secondary disease.
The first is rather a symptom of the second, and almost pathognomonic.

Alterations and peculiarities of faste also ocenr in other diseases, as in hysteria and
especially in chlorosis and pregnancy. Geophagy may be one of these, only this symptom is much
too rare to alter in any way the practical and important rule, founded on varied experience, vis.,
that wherever geophasy provails in localities infested with the anchylostoma, the symptem is in
the first place to be regarded as indieative of the presemce of the parasite in the intestines.
The parasite is only to be regarded as the indirect canse, the anmmic condition as the direct canze
of the eraving.  As far as the geophagy of entire racesis concerned (vide Humboldt's * Travels ™)
it seems this depends on other comditions, at least in a portion of the cases  The b;eﬂphag:.r is
limited to certain kinds of earth, and is not necom panied by any symptoms of disease. It is always
interesting to know that earthy substanees are not « nite s d[mgmuhlﬂ to the races of * nature ™
as they are to our refined palates. Also it would be worth while determining whether this
peculinr kind of nourishment does not favour infection with parasites, and whether amongst many
races only infected individuals eat earth, which in its turn wounld favour the idea of the presence
of ancholystomiasis. ;

It is most probable that in geophagy hunger plays an important part, as the patients
are not always in a position to gratify the craviog at all times. The idea of alteration of taste is
not always to be overlooked, at least geophagy in other diseages accompanied by ravenons
appetite, as for instance diabetes, which even occurs in children, has not, according to my
knowledre, been observed.

ext to symptorhs of dyspepsia, the most frequent funetional disturbance ia chronie
eonstipation, This symptom is rarely absent in cases of ordinary intensity and duration, whilst
wild and incipient cases show in this respect quite an ordioary function. This constipation is
very obstinate, and not easily overcome by drogs, and leads very often to fmecal accomulations,
which patients often find distressing, and the removal of which gives great relief.

Diarrhon is mueh less seldom than eonstipation, and only cecnrs on the whole in one-third
of the coses. Yot only acate attacks ocour, and these otherwise common enough. ‘The diarrlicea
is of special intersst when it occurs frequently, with intervals of constipation. The irregular
intestinal fanction, diarrheea alternating with constipation, is often cbserved in this disease.
Long continued and intense chronie diarrhea is extremely rare, and only oceur in advanced
cases, I some authors assert this as common, as for instance in the Gotthardt epidemic, the
reagon is that thess came across very sovers cases. For the organism diarchoea is acmmpa.uiad
by severs consequences, innsmuch as it runs its conrse with loss of appetite, whilst chronie
constipation is accompanied by an increage in this respect. The fmces, macroscopically, offer
nothing characteristic. This is specially the case in the first stages of the disease. Later on
they are either dey, or fluid, especially throngh mixtore of undigested food, of mucns, and of
blood.  The discovery of large quantities of undigested food is the more strif:ing. when a rather
slow passagre through the intestines must be supposed, as ie realiy the case. In such a case
we must suppose the bowels incapable of exliansting the nourishment from the food. DMuocusis
not only found covering the faeces, but it also occars in larger and small masses throughout it
and we are really obliged to suppose an increase of the mucous seeretion in the upper parts of
the intestines.

Blomd is either mixed in amall quantities with the muens, or the solid or flaid stools Iook
dark like coffee-grounds, or large gquantities of fluid bleod may be evacuated, as in the aldominal
limmorrhages of typhoid fever. l-llmluurrha.ges may be easily overlooked, but they betray them-
selves when they oceur repentedly, or in large quantities, by the rapidly advancing anmmis.
According to most authorities hoemorehage is a rare occurrence ; yet, according to my experience
in a fair number of easzes, running a chronic course, but nsually at long intervals, They are seldom
observed in hospitals, on account of the short stay of the patient there. Patients who use latrines
seldom notice the blood in the stools. It is the reverse with those who uae the open field, who,
either spontaneously, or on being questioned, report the passaze of blood in their stools.

Seven of the forty patients alrealy referred to asserted that they passed blood during their
entire illness, lasting most probabily for several vears. In three eases [ found traces of blood : in
one black, solid, or fluid evacuation ; in another coffee-gronnds, and in the last a real intestinal
haemorrhage had oconrred, with the evacuation of ﬂuid‘%]ond. In some cases the bemorrhage
was reflerred to hmmorrhoids, but none such conld be fonnd to exist. i

Small quantities of bleod effused into the npper portion of the intestines are not macroscopi-
eally, and sometimes not even microscopically, discernible.  Whether the presence of blood can
be proved by chemical reagents, remains o matter for future investigation, 1 have still to mention
another peculiarity, viz., the discovery of microscopic erystals of a characteristic form in the
fweces. Perrovcito was the first to observe these, In lis treatise on the disease, he considers
their oceurrence as constant in anchylostominsis. Biumler, who at an earlier date found them
m the colon, spoke of them as Charcot’s crystals. Later on they were noticed by other observers,

* A eommon svcuerence among labonrers 0o the coflee estates of Ceylon, —Trans.
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I myself found them in one of my earliest cases. They lay in large numbers in the midst of
small masses of transparent muens.

Their resemblance to Charcot’s crystals sirnck me forcibly, and 1 eonvinced myself of their
a.ulllugmla action towards reagents. As the observations of others were not known to me, |
examined other cases, bot conld not eonvinee myself they were of constant ocenrrence.  Their
presence in the bronehinl secretion would speak in favour of their connection with” catarrhal
procesges. On the other hand, they are also met with in lenkemic blosd.  In addition to the
functional digturbances already described, there is yet o symptom pointing to disense of the
illtﬂstilieﬂ, viz., pain along its courga. There are two ions in Wllft:]EI this svmptom frequently
Appears, viz,, right and left from the pit of the stomoech, and immediatly below the transverse
line of liver dulness. The pains in these localities are described as piercing or griping pains,
seldom as burning. In somecases it is only a dull pain, in others very intense.  The patient very
often complaing of the pain, but it can always be elicited by pressure. Both sides of the
nllomen are sensitive, as o rule, but if the pain is limited to one side, it is generally the right,
This localizsed pain has something very characteristic to me, beeause it occurs net only in more
than one-hall of the cases appearing early in the disease, but also because, according to my
experience, it i3 80 seldom to be mot with in other diseases, and such coses are eazily excluded,
Ouly insufficient examination or defective anatomical knowledze can lead to the seat of the pain
being assigned to the liver, az happened constantly in Brazil. Meteorism is nsoally present
over the painful spots, which gradvally blend with that of the epigastrinm.

In severe cases the extent of the pain may be great, spreading over other portions of the
abdomen,—e.g., over the ileo-eceeal and umbilical regions. These regions are painful on pressure,
or what is more common, the whole of the lower part of the abdomen is painful subjectively,
and to touch, These cases nanally suffer from chronic dinrrhoea.

As examples of the frequeney of thiz symptom the following eases may be quoted :—

Among the forty cases already referred to, the patients complained of abdomnial pain
in the right- side in twenty-six cases, of which gix were mild and transient and three elicited ﬂ]‘]]:n'
Ul Pressure, Twentr-twu patiants :::im!'-lﬂ.ineil of pain in the left side, of which five were mild
and four elicited on pressure. Puain of the ileo-ceecal region was found in one case ; of the
umbilical region in one ease,

Lo twelve cases the whole abdomen was painful, one of which only on pressure.

In conclusion, I shall here mention & complication, or result, not hitherto described. It
was found by me four times in 250 cazes, and congists in a peritonitis cireameseripta, with only mild
geoeral symptoms.  Vomiting and meteorismuns may be entirely wanting, and the rise of tempe-
rature be inconsiderable. The peritonitis does cause a fres exndation, and there are traces of
such between the folds of the intestines, which bind the convolutions tegether at the seat of
inflammation. By suitable treatment all the symptoms disappear in the course of a fow weeks,
by which it may be distinguished from a very similar disease, viz., tubercular peritonitis.
Adhesions may remain in the former, however, permanently.

In one of the cases, such a local peritonitis was mecompanied by a properitoneal phleg-
monens infiltration above the symphysis pubis, which, however, resolved without any suppuration.
If we now look for the rnthn]ugim] processes which give rise to these symptoms, in view of the
mauy observations made, inclusive of the life-history of the parasite and of the pathological
anatomy, we come to the following results :—We must refer the pain in the scrobiculus cordis
to the stomach, and specially to its lower part. The pathological process is indeed the same,
which we 8o often observe in feverish or anmmic cases, whers the digestive powers of the
stomach are guantitatively or qualitatively altered.

The German p]l}'nii‘.iln in gnch a case speaks of * catarrh of the stomach,” whilst the French
uge the very suitable term * embarras gastrique” (gastric embarrassment) to express the same
idea. Here there is no questions of a lesion, but simply of functional disturbance, which rapidly
disappears after treatment. This happens in our cases, inasmuch as after purgative and
anthelmintic remedies, the symptoms disappear. In such cases we find in the dead body only
slight changes in the stomach, or none at alll, If we inguire into the canse of thiz condition, we
maust refer it, in the first place, to anomalies of gastrie secretion. Tt is most probable that in
consequence of loss of blood the secretion is already altered quantitatively or qualitatively before
the ansmin appears. Itis also possible that the peristalsis of the bowels may snffer in consequence.
On the other hand, at this period of the disease the patient takes his usnal quantity of food, or
possibly more than usual. The dizestion under such eonditions cannot be complete, and the rases
evolved and acid products of decomposition give rise to the disagreeable symptoms complained of.
In course of time these symptoms become intensified, and are not easily relieved. These are the
?;ﬂ?"!_-ﬁ‘ﬂ'herﬂ the appetite soffers, and the patients vomit slimy masses of mucus, even whilst

ing,

Here we have chronic gastric catarrh, the presence of which ean be detected on the post-
mortem table. How much of these changes is to be attributed to the presence of the parasite
mast be left undetermined, as we know so little of their presence in the stomach.

: Experience of other parasites, as the round worm, teaches us that the stomach is guite as
intolerant of the parasites as the rest of the digestive tract. If they are present, they certainly
must aggravate the symptoms. Pierciog pain in the stomach, accompanied by traces of bloed
in the vomited matter, make their presence there probable, althongh we must not lose sight of
the possibility of hamorrhagic erosions. On the other hand, the presence of the anchylostoma
itzelf, or of its ova in the vomit, wonld make the diagnosis quite sure, if regurgitation from the
duodenum could be excluded. Severe cardinlzin points to the existence of an nleer, specially
should the pain be unusually localised, as in the back, Heematemesis renders the diagnosis
almost certain. Although hemorrhagic erosions and ulceration are either accidental complications
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or dependent on the anmmia, yet there is still the possibility that they might have originated
from injuries inflicted by the worm on the mucons membrane,

Passing now to the other epigastric pains, we may refer that, in the left abdominal
region, at lenst partly, also to the stomach. On the other hand, that on the right side can only
b referred to the portion of bowels lying underneath. We cannot refer it to the colen, as other-
wise the symptoms woulid be fouud in its course, and besides, other symptoms would be present.
We cannot refer it to the more movalile portion of the small intestine, the position of which ia
neither constant nor fixed like the pain. The dpodenum alone, and the upper portion of the
Jejunnm, conld give rise Lo such o pain, and this alse explaing why it is in some cases only elicited
on pressare. A similar pain has been noticed in ulens dusdenale. A large experience has
tanght me that the pain has & direct connection with the presence and activity of the worm, as
it very gquickly disappears alfter the use of suitable anthelmintics, often even before the worms are
expelled per anwm.  1E it should persist, we must conclude that some worms are still left in sfte,
and this may be proved from the appearance of the eggs still in the feces. A few are quite
sufficient to maiotain the pain,

Lu this explanation, there is still to be determined why the upper portion of the intestines
should be the most painful.  If we relioquish the idea that here is, by preference, the habitat of
the purasite, and the place where it accumulates most, then there iz only left for us either to
suppose a hyper-gensibility of the part, or some change of Lthe intestinal fluid irritating to the
HUCOEN.

The fact that even mere purgation eases the pain might be guoted in support of the
latter view.

Meantime, as we have seen, other parts may show the same symptoms, and this is not at
all rare, as for a8 the small intestine at least is concerned.

The constipation is explained partly by the fact that large quantities of indigestible
materials are taken with the food,— at least this is the rule in Brazil,— partly because in the chyme
the bile materials on which the increased peristalsis mainly depends are present in com
tively small guantities. There may be -._-.tlher canses depending on the anmmia itself. rge
magses of mucus and undigested articles of food, possibly alse the presence of Charcot's
erystals, point to a special form of chronie intestinal eatarrh.

Frequent: intermittent or continued dinrrham point to an advanced stage of the disease
withe possibly amyloid degeneration of the mucosa, nswell as follicular ulceration.  In several cases
Wi Were uh!iged to found our diagnosis on the presence of uleera. (A Fri'ori, it does not seem at
all improbable that uleers should be developed from the bites of the parasites, and from submucous
huemorrhages, still the peptic effects of the gzastric juice must not be overlooked.) The profuse
intestinal haemorrhages observed clinically, in which the haanorrhagic diathesis was not present,
speak in favour of this. In one case pain was complained of on the right of the stomach, which
became intense o few hours after each meal. The diagnosis of the duodenal uleer made, was, later
on, confirmed by symptoms of dilatation of the stomach. Further, the swelling of the lymphatic
glands and adhesive peritonitis observed by Wucherer, and which is the pathological discovery of
the process di.mi;umed by me indra witam, prove that an inflammation of the intestine ocenrs, which
may involve the serosa; further, that the inflammation, instead of feading to the adhesion alone
may also cause perforation, has been made apparent in at least individual cases. A Negro infected
with ancliylostoma, but still capable of work, was suddenly seized with extremely violent pain in
the abdomen, and showed signs of collapse. On first examination I could discover no distension
with gas over the liver, but I discovered it two hours later on, distinetly pronounced. The case,
which I unfortunately only observed for a ghort time, terminated in recovery.

As far as the adnexa of the digestive tract is concerned, we have no clinieal facts before
us which speak of any independent disease there. The liver on percussion may be found slightly
enlarged or diminished, and in combination with other symptoms, amyloid degeneration, conges-
Lion, or atvophy may be prezent, as a portion of the general process. Oon the other hand, I must
lay stress on the fact that I never found pain over the hepatic duloess, nor ever noticed icterus.

The latter fact is of interest, because it speaks in favour of the rare occurrence of the
catarrhal process at the orifice of the ductus choledochus, giving colour to the idea that the parasite
avoids the bile. I have never found the bile-colouring matter absent from the stools, of whic Heller
(in V. Ziemsen’s Handbook) speaks ; and I believe the production and secretion of bile is never
serigusly interfered with,

I will now congider the very interesting, but very complicated, circulatory symptoms. There
are two subjective cardiac symptoms frequently met with, i.e., palpitation and pain. Palpitation
was present in four-fifths of my cases, aud is almost without exception present in the advanced
stages of the disease, '

This symptom is only observed at first after exertion, but later on slight movements, or
even mental emotion brings on the symptom, and in maoy cases it is observed in a state of
complete rest. In 83 per cent. of the cases the palpitation was accompanied by a characteristic
persistent sensation of pain, felt over the whole cardinc ares, and deseribed sometimes as a dull
pressure, sometimes as piercing burning pain. The shooting pains characteristic of angina
pectoris or aneurism were mnot usually observed. On this account, and on account of their
frequency, they have something characteristic, and have given rise to the very suitable term
* Malecwur ™ ( Mal de Cwmar). we examine the patient after exertion, such as ascending a stair, we
cannot but be convinced that these subjective sensations are not without canse. We find that the
cardiac action is strong and fast, and we infer from that that the heart can only perform its function
by violent efforts. These efforts cannot persist long without producing exhaustion of the organ,
which is the cause of the subjective sensation of pain. I clasaify this pain with the pain felt in
the muscles after violent walking, riding, rowing, &o., often [elt only on the following day. 1f we
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now allow the patient to rest himself thoronghly and examine the heart by inspection, perenssion,
and anscoltation, we may find no peculiar symptom whatever.  These are, however, cases of no great
severity or of short duration. .

In other cases, however, we find distinct and several clumges. Un inspection, whilst the
patient sits up, the cardiac impulse is ensily observed. The impulse may be normal in every
respect, but the role is that its area is enlarged, and that the chest wall bulges out over the place,
Or Wi may find the impnlse removed {'.mmil.]emhl:;‘ ontwards to the IEI'I:, and downwarids to the
sixth intercostal space, and rarely lower than this. In some cases, especially in children, the
whole cardiae aren may bulge outward, the impulse being observed extending over the most of it.
We may already recognise by icspection inereased action of the heart., Somelimes it is so fast
that the stroke is more of a vibration than a pulsation.

In o few cases we noticed epigastric pulsation. By palpation we discover that the impulse
is atrong, its aren enlarged, and that it caoses vibration of the chest wall distinetly felt by the
hand. The lntter symptom must be referred to the closure of the valves. In other cases there
may be mo symptoms discovered on palpation. On percussion we discover that the cardiac
dulness is increased, especially to the left, and downwards. Now, keeping in view the fuct that the
right margin of the dolness is often removed beyond the centre of the sternum, and that the
impulze is felt in the sixth intercostal space, we must conelude that the heart is considerably
enlarged. In very many cases, however, the cardine dulness is normal.

On auscultation wefind the cardine sounds altered inthree directions, viz., in their frequency,
intensity, and their acoustic properties, We shall discuss the frequency of the action when
speaking of the pulse. The first cardiac sound is either of normal strength, or very much increased
in intensity, sometimes to such a pitch that it may be heard at o distance from the patient. On
the other hand, when the action of the heart is fast and irregular, and the contractions are wealk,
na 18 the case in the most advanced stages of the disease, the first sound is very weak. In a con-
siderable number of cases the sound will be found indistinet, having the chamcter of & blowing
gound, not unlike & valvalar murmuor.  This blowing sound is heard sometimes only at the apex,
sometimes oily at the base. In addition, & move or less indistinet systolic murmur is heard in
other places. This murmur may, however, be heard over the whole cardiae area, and nowhere
else. The second heart sound may be likewise intensified, remain normal, or become very weak,
in & similar manner and from the same canses, I the systolic blowing sonnd is developed, the
second sound may be altegether inauwdible or only heard over the aorta. It is, however, often
intensified, and accentuated eapecially over the pulmopalis. According to Leuckart and Heller, it
may sometimes be heard at o distance from the patient. I found it audible at o distance ooly in
conoection with the first. It is very exceptional for it to be replaced by a murmur.

The polse may be altered in various ways. Its frequency is seldom normal @ it is most
comymonly increased. The frequency may be very great even in a state of rest ; in other cases, the
pulse only rises after exertion, but the rise is very considerable. The average of thirty-six cases
of different degrees and ages, in a state of rest, was ninety-gight pulsations per minute. The
rhythm of the pulge may also be disturbed. Intermitteney isa frequent phenomenon, often during
convalesence. This intermittency is noted both in the heart and in the arteries, and cccurs after
every ten or fifteen pulsations. It is not uncommon for the patient to observe 1t himself, and it

ives rise to a paiotul sensation. On the other hand, the pulse may be irregular, the pulsation

eing now weak, now strong, but with that it is always fast. It is well to count the cardiac
pulsations, as almost the one-half may not be discernible at the wrist. The character of the pulse
may be altered. It may be wealk, guick, thready, and eompressilble. In other cases the pulse
ig high, but of short doration (on account of its great ilrequenr::,'j, a large wolume of blood
being suddenly passed from the dilated ventricle into the arteries. The finger paced over the artery
experiences & sudden sharp impulse, and it is considerably raised : but, notwithstanding, the pulse
is not hard, but, on the contrary, easily compressed. This quick heaving and soft pulse is very
frequent, and for certain stagea of the disease very characteristic. In some eases the pulse is
dierotic. (Theabove remarks refer only to the puolse in & state of rest. On exertion it always
becomes fuller, and at the same time harder.)

The full, fast arterial wave become apparent in the distinctly visible arterial pulsation,
especially inthe carotid. This puleation is often enough felt by the patient himself. On auscul-
tation there is often heard over the large arteries a systolic blowing sound, and in some cases this
gound is heard even in the smaller branches, and is, besides, conducted to considerable distances.
I had & case in which the sound was heard, no matter on what part of the head the stethoscope
was placed, and another ease in which it was heard over the wim?e hepatic dulness.

Sometimes a blowing sound is heard in the arteries, whilst the heart sonnds are normal ;
but, as a rule, the sound is heard over the heart and over the arteries at the same time. Turning
to the wveins, on inspection, considerable swelling of the jugular is noticed in many coses;
andulation, rarely pulsation, muay also be detected. On anscultation in the erect position, blood
murmur is heard in half the cases. This murmar is heard on both sides of the middle line, 0s a
rale, but when limited to one side, it may ocenr on either. Sometimes it is very intense, of a
blowing character, and may be heard distinctly in the second intercostal space on both sides, and
may, on anscultation of the heart, give rise to the idea of organic disease. On palpation of the
veins the murmur is felt as o continnons fremitus,

These vascular murmurs, arterial as well as venous, may be noticed by the patient himself,
and I have convinced myself from long observation that the noises in the ears complained of by
anch patients are doe to these murmurs. Whenever noises in the ears exist, there exist also blood
murmurs, Taking the intensity of these phenomena into consideration, it is easily understood
how the patients Ehemselvas become conscious of them. The symptoms on the part of the heart
and large vessels are here described as they occur in the majority of cases. The great variety of
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these explain to us why the varions anthors who describe the disense, from experience of only faw
cnsges, vary g0 muach in their descriptions, often contradict each other, nod enter sa little into the
details of the symptoms otherwise so very interesting.

Without entering here in detail into an explanation of the causation of these symptoms,
I may, however, select four groups from which the objective phenomena may be easily understood.
Uaually these groups are connected with each other 1o a very complicated manner.

The first group includes those cases in which the organg of circnlation are normal, but in
which there are increased frequency of the pulse, and inereased irritability of the Leart.

The second group inélludﬂ's cages in which symptoms of dilatation and hypertrophy,
especinlly of the ]efg gide of the heart, exist, and in which sometimes the one and sometimes the
other is prominent, These symptoms are manifest in the increased cardiac dulness, the heavin
cardiac impulse extending to the left beyond the normal, the arching forwards of the thoracie
wall, the loud heart suuuﬁs, the strong arterial pulsation, the full pulse, &e.

The third group includes those cases in which we have symptoms of valvular insufficiency
in one or hoth aaricles ; ventrienlar openings, aceording as there iz o systotic murmur, initial in
character, with & pronounced secoml polmovary sound, and o cardiac dollness extending to the
right, or a prolonged blowing murmur with the disappearance of the second gounds altogether,
The pulse presents all the characterietics of valvular disease, but is on the whole faster.

The fourth group includes those cases in which there is evidence of parenchymuntons
degeneration of the heart—intermittent or irregular, small, fast pulse, weak cardiac sounds, and
imperceptible impulse.

Torning our attention now to the smaller vessels and capillaries, their degree of fulloess
and the natore of their contents are of interest, as these determine the colour of the skin and
mucous membranes.

The most striking symptom obszerved here is the general pallor. In the mildest cases
this may be overlooked, as it appears only after a more or less prolonged rest, whilst these same
patients after bodily exertion or mental excitement may show mucons membrane of the normal
colour, tolerably red cheaks, ears, &:.  The parts where the pallor is best observed are the lipa
the month and palate, the conjunctiva, and the nails, These must be observed in succession, and
as o whole, otherwise mistakes may occur. The conjunctival sac is the most suitable for the
ubservation of small degrees of pallor, as here the amall vessels can be reeognised singly ; but it
must be remembered that in individeals the vascularity of the uﬂnjuuctit’ﬂ. varies at different
times, even in health, and that slight irritants may canse a rich flow of blood in the part.

Changes of temperature effect alterations readily in the circalation of the lips and nails,
whilst high tension of the blood vessels on the inner surface of the lips may easily lead toa
wrong conclusion.  Btill, with eareful observation, it is not difficult to estimate the effects of
decreazed as well as of diminished supply to these parts. In the course of the disease the
uniformly injected mucons merbranes, as that of the lips, become paler and paler, whilst in the
conjunctiva the vessels ordinarily vigible to the naked eye gradually disappear, and with them
the red appearance of the membrane.

The conjunctive bulbi firat shows the pallor, which gradually spreads nntil the whole
eonjunctive becomes of a milky, or yellowish-white, colour. In the lips, the limitation of slkin
and mueous membrane is no longer distinctly recognised: the soft and hard palate and the
tissues under the tongne now only show the larger vessels against the pale gronnd. In advanced
stages of the diseases all the mucons membranes accessible to inspection acquire a wniformly
pale colour, In fair people it becomes quite white, The ale of the nose and the ears acgunire a
waxy look, almost translucent, the nails become snowy white, as well as the sclers, unless, as
in dark individuals, the choreid pigment gives them a blnish appearance.

Patients finally acquire completely the colour of a dead body, and they are to be distin-
guished from the latter during sleep only by the movements of respiration.

The skin of pigmented races becomes lighter in ecolour under the influence of anmemia.
Negroes acquire & gray or ashy-gray colour, and the skin at the same time becomes dry and loses
its polish.  Yet the variations in L1‘:is respect are so numerous, that it is as well to depend upon
the colonr of the conjunctiva, the mncons membranes, and the nails alone.

Whilst individuals poor in pigment, appear white, pizmented persons, on the other hand
show, especially in parts exposed to the sun, a yellowish or dirty brown colouration, resembling
the skin in cancer cachexin or intermittent fever. In many cases the skin pigment appears
increased.  Not only ephelides, but also large chloasma are seen even in men. Often the whole
cheek is covered with a large splatch of colonr, and the whole skin seems at the same time to be
strongly pizmented. The yellowish colour of the skin goes under the name of amarellao
{jnundica] in the provinee of S&o Panlo,

As for the retina we know that the vessels, especially the arteries, are diminished in size,
nid that the papilla is whiter. Hxsmination in this direction is yet required. Another symp-
tom deserves notice hesides the pallor, i.e., cvanosis. This symptom occurs only in extreme
anmmia, and on that account has a peculine characteristic. 1e mugous membranes and
nnils become then quite pale, but with a violet tinge. The venules visible on the former are
likewise mare violet than blue, but tolerably well filled. The pale rosy red eolour becomes more
or less livid, Ifa little blood be removed from the finger for examination, it may be seen by
the naked eye to Le paler than usual. In the most advanced cases a weakly-coloured fluid is
only ebtained. After standing, this blood separates into a transparent serum, in which small
reddish specks may be seen with the naked eve. These are made up of blood corpuseles, which
have formed themselves into rouleans, and adhere to each other. There can be no doubt as
to their immense reduetion in number.  As a matter of fact, all the experiments undertaken in
this respect, both by counting the number of corpuscles and by other means, prove that the red
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blood corpuscles are constantly and greatly []imi!'liﬂ]]!dl in oumber. In varions patients they
wore reduced ton qum—mraud to ome-gixth the normal, and in one case of Baregrgri they were redueed
to two-seventeenthe. As a role, the reduction is one-tenth. The hmmagrlolin, as far as 1 ean
learn from the literature of the subject, seems to diminish in the same ratio, so that ne peeuliar
oligochrommmia occurs with the oligoevthmmia. The rat i[r between the white and red eor-
pu.sclna seems to persist for o ]ang time, but nltimately I.'he former become comparatively maore
numerons, withoot, 'Imwever, any actual increase in ther number, the acinal nomber present
being in fact considerably under the normal.  No striking or characteristic changes in the senge
of mikrocytose, or poikiloeytose,” oecor in the blood corpuseles in anchylostominsis, but there is
here a feld for further stady.

Fome anthors deseribe flakes of pizment as met with in the blood, and I alse have aeen
such, but in iy cases a complication, viz., malaria, existed. As for the volume of the hood and
of itz individoal constituents, further and prolonged examination is still required to determine
the changes these undergo. The property of coagulability is retained even in the most advanced
stages of the ansemin.

I must still mention one symptom eonnected with the circulation before leaving the
subject —i.¢., the occurrence of dropsy. This symptom oceurs in a large number of the cases to a
more or less degree, and serves as an index of the gravity of the case.

The most frequent forms of this dropsy are edema of the eyelids and of the cheeks, as
well as anasarca of the extremities. (Edema of the face appears early, and gives the patient a
peculiarly characteristic appearance. In the more advanced form the impression of the teeth is
visible on the mucons membrane of the cheeks. Edema of the eyelids cecurs al the same time
as that of the cheeks, and both eyelids add cheeks appear more swollen in the early morning.
(Edema of the extremitics appears principally on the dorsum of the hands and feet. Later on
the calves of the legs become edematous, then the abdominal walls, and finally the skin of the
back and of the arms.

The mdema remains asarole moderate inamonnt, but in severe cases it may acquire great
dimensions. In snch cases the eavities of the body beeome dropsical, as the abdomen and thorax
{ascites and hydrothorax). In rare cases symptoms sapervene pointing to wdema of the brain.

I must mention here yet a rare symptom, and one not hitherto pointed ont, and which I
look upon as localised dropay, i.e., chemosis conjunctive without any eye affection. This aymp-
tom occurred in three ont of 2500 cases seen by me. It affected specially the fold, and was
constantly accompanied by wmdema elsewhere. The remaining symptoms are all more or less
the direct reanlt of the anmemin itself. To this class !H!Irmg the gi:hlineuu of which the patients
ao frequently complain, especially when they bend down, amd which is sccompanied by dimness
of vision. Fuarther, the palients complain of being wearied and sleepy. They are, as a rule,
apathetic, &e., and inclined to shiver. To these may be added formication, numbness, &e., in
the extremities.

There iz no change in the oroansg of respiration. The l:renﬂ:ing L‘eerls pace with the
heart's action, and is more or less increased. The slichtest exertion inereases the frequency
of the respiration, ton degree of dyspnea, usoally accompanied by palpitation.

The temperature in mild ¢ases remains normal @ in severe enses it is spmewhat abnormal,
onan average abont one-tenth of a degree.  Authors mention, however, the oceurrence of occasional
rises of temperature, as in pernicions anmmia. This fever may be looked upon as anmmic fever,
only when inflammatory processes in the bowels or lungs can be excloded.

These foverish attacks, which occnr most frequently during the night, aceount for the
perapiration and thirst of which the patients oecasionnlly complain,  Otherwize the skin is dry as
the sebaceons follicles, and sweat glands by normal temperature act but feebly,

The quantity, colour, and specific gravity of the urine remain apparently normal.  Albumen
is met with only exceptionally, and then in very small quantities, but is usually abzent even in
the severest cases, Shonld the circulation begin to fail, the nrine becomes small in quantity and
dark in colonr, as in valvalar dizease of the heart, where the compensation beging to give way.

A high lingma of anmmia leads, in men, to impotency, in woemen to amenorrhma.  Con-
eeption only takes place in mild forms, and pregnancy is always accompanied by danger. If
earried to matarity, the children are poor and atrophic,

If children auffer from anchylostomiasis for vears, during the developmental period, this
development is retarded, so much so that at twenty-five years of age they look like children of ten
or twelve.

The period of puberty iz conziderally delayed by several years. The development of tone
18 retarded, and the whole type remains that of a child. Although the disease in mild as well as
in severe cases cansesd no disturbance of the general nutrition, vet long duration and advanced
stages canse malootrition, g0 that the patient beging to look emaciated. The panniculus
pdiposus begins to disappear, but only to a moderate degree, so long as the appetite is good, unless
persistent dinerhoon sets in.  Some sensations of pain are gkill to be mentioned, which are to be
considered less as the symptoms of a local affection than as the result of the general condition.
Of these, the headaches, of which most patients complain, take the first place. These headaches
have nothing characteristic either in Tespect of Inrnril.}-l intengity, or duration. They are not to
be explninefin any other way than that they are the result of the angemic condition.

It iz otherwise with certain forms of pain, cecurring now here, now there, in the trunk and
extremities, and which have been described, erroncously as [ believe, by some authors as neuralgias

3 * 1 have loft thess words as they siand in the original.  Their derivation explains thoie meaning.  Microcyiose
in derived from puode eireg 3 poikiloeyiose from sewilep efrep.— Trams.
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On eareful examination these pains are found to be situated in the muscles, especially the muscles
of the extremities, and the lumbar and intercostal muscles. They veeur alter any exertion, and
are transient in eharacter, even in high degrees of the disense. I consider them, therefore, as mers
exprossions of exboustion. In two extreme cages | found the boves painful on palpation and
percussion,  This symplom occurs alse in pernicious anemia,

With this T conelude the description of the symptoms peculiar to the disease. In this
respect, however, much remains yet to be done.  On the whuh} these agres with the pn.t]m]ngiml
changes, and give us some insight into this many-gided digense.

The symptoms of anchlostomiasis have been discussed one by one, and we may now attempt
to explain their origin and mode of onset. It must be clearly understood that the disense varies
extroordinarily in the duration of its develcpment, the degree to which it may attain, and tha
extent of its effects, whilst the organism attacked shows varying degrees of resistance according
to age, constitution, and other conditions, chie I'|‘1-' the state of nutrition.  On this account the course
is always irregnlar atypical, and it requires a careful observer to dia:inﬁuish the more aceidental
variations from the results of snitable treatment. In general, we may divide the dizease into two
forms, one more or less aeute, and the other more or less ehronie.

The term * acute ™ is certainly to be applied here, not in the same senge a5 in the infections
diseases. Acute cases are those in which the disense has run through its several stages in the
conrze of some months, without, during that time, becoming stationary at any one period or
ghowing any distinet remissions.  Chronic cases, on the other hand, are coses in which the disease
has extended over several vears (sometimes from Len to twenty years). Lo such cases the disease
frequently shows remissions and exncerbations, and oceasionully becomes stationary.

The Gotthardt tunnel epidemic ran a tolerably acote course ; some cases wers very acute.
E. Parona meutions a case in which the patient acquired 1,250 anchylostoma within two monthea.
Many of these cases, it is trae, became afterwards chronic.

Among the natives of the loeality, on the other hand, the dizease on an average runs
a clironic course. Twenty cases are exactly recorded, in which the average duration from the first
appearance of grave symptoms was foor vears., From this may be explained many symptoms
which I frequently observed, but which were rare in the Gotthardt epidemie,

Should the patient on exposure to infection be slow in acquiring the disease, the number
of the anchylostoma may, for a considerable time, be limited, and their presence give rise to no
symptom whatever. I have often found in the fwees of children the eva of anchylestoma,
whilst gearching for these of the asecaris, without any suspicion of the presence of the former.
This discovery was rare in adults, In other ease the presence of the anchylostoma was
guspected from the local eymptoms alone, whilst as vet ne general symptoms were observable,
As the disease advanced the local symptoms became more pronounced. Yet there are cases in
whicli the patients 1::4:1|1|:||lin¢[| of- nothing Im'.n.ll_lp,, even in advaneed stages of the disease. Shonld
the patient be weakened by other canses, the general s}'ruvlums appear comparatively early, and
which are not due to the parasite alone. It may be saud that adulis, in the absence of any com-
plieation, and in whom the disense runs o tolerably quoick and uniform course, do not begin to
ghow .*s}'ml;tmu& until the number of anchylostoma passes into the hundreds, so that when
prononnced general symptoms are present three to five hundred parasites may be set down as
present in the doodennpm.

In gevers enscs | have not found them over a thousand present, but in the Gotthardt
epidemic two and even three thousand were found.  OF Lhe general symptoms, the ficst to appear
are palpitation and a fecling of weariness, often nnmrnmti#e]:}' enrly before any trace of anmmia
ig ohssryvable. Yet these symptoms must be referred to impoverished blood, as can be proved by
carelul examination of the latter. Inspection alone detects changes in the blood only when these
have alrealy attained to a high degree.  The constituents of the blued principally affected are the
rid blood corpuscles, the regeneration of which first ceases to keep page with the constant small
logses veenrring in the duodennm.  Although there is no direct proof, yet clinical facts speak
in favour of the regeneration of the plasma occurring much meore easily, and remaining much
longer in a satisfactory condition. We have, therefore, to do in the first [:T’nﬂe with pure oligecy-
themia or oligochromoeythaemia.

{(The average duration of life of each individual blood eorpusele is lowered, and it may be
reasonably inferred from that that the hemoglobin i diminished in quantity, and that a com-
rmrllt'l'm uli;ﬁmllmmmmia must exist, ‘Thera is no sat[ufu.nturj' proof’ of this as yet ; on the
eontrary, the observations hitherto made speak against the secnrrence of higher degrees.)

So long as the disease remains at this stage, it has the greatest resemblance to chlorosis,
on which aeconnt it has received the name Egyptian, or Tropieal, chlorosis ; and as in chlorosis, in
gpite of the extreme discoloration, mostly neither deep-lying lesions nor threatening symptoms
%r&d [!I‘]t'ihent, so alsoin this disease the pallor may become extreme withouot the patient hecoming

edridden.

It is troe that every exertion of the patient ecanses palpitation, dyspneea, and lassitude.
Giddiness and fainting-fits have been observed, but, with the exception of the gastrie symptoms,
the patient searcely suffers, anid his nutrition continues fairly aa,l.iﬂ_lhcmrj'.

Should the blood losses still continue, the regeneration of the blood plasma begins finally
to suffer (principally in consequence of diminished albsorption), and o certain degree of hydremis
appears.  The latter is betrayed by the occorrenge of exdema, without the occurrence of any
cardine anomaly, except increased action.

In cases running o more chronic course, striking changes are frequently met with in the
heart, as hypertrophy and dilatation. A causation for the development of theése changes seems
to me to be found in the fact that individuals so affected were strong, and the anmmis developed
itsell slowly, attaining even a moderate degree after o comparatively long period, and allowing
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the patient to go about his daily duties. It is of course understood that the nourishment of the
patient kept pace with the increasing requirements.

I have most frequently found these changes in strong adulls, with o moderate degree of
ansmias, and in boys, but never in small children.

'lr‘hm symptoms arve, abt all events, the most siriking symptoms of anchylostomiagis, and
seem scarcely in nnison with the facts itherto observed,  Causatively we ean conneet them at all
events with the existing suemic (or oligocythmmie) condition.

The latter is the result of successive small blowl losses ; aod we are foreed to the new but
gtriking conclusion, that through these in fuct hypertroply is cansed. Un ecloser examination,
however, these reaults lose somewhat, and caonot be reconciled with other well-known facts.
Thia symptom seems to me to belong in the category of the so-called spontanecus cardiac
h pertrophies, which oceurs in mountain-climbers and in men enguged in heavy employments,

nder the influence of strong exertion the heart must perform inereased labour to satisly the
elaims made on the blood circulution, und this finds expression in the strength and frequeney of
the contractions. This seldom oceurs in the pormal heart with a normual bloed circulation, as
glight hindrances gearcely cause incrensed activity ; but, on the other hand, under pathological
eonditions even slight exertions are followed by the same results as heavy exertions io the normal
state. The blood need not lose its capacity to nourish the tissues, although its corpuscles are
numerically diminished, but to attain the same elfects with diminished eorpuscles all the reserve
power of the heart muost be brought into play.

The patient who continues to perform his erdioary work finds himself constautly in the
position of a man who malkes constant demands on the circulation, and it is this increased effort
which, as daily experience tenches, leads to hypertrophy and dilatation.

The inefficient closure of the valve, which is met with in almost the half of the more pro-
nonnced cases, is quite another SympLom, and may coear in the :-.I.]JEMII.’EHI’.LT normal as well as in
the hypertrophfed heart. It belongs useally to o later stage, 1is mildest grades are well enongh
Eknown in other anmemic couditions, and in chloresis the higher grmdes have been sometimes
observed. Iu the former coses, when only o slight blowing sound is present, the effects on Lhe
circulation is searcely ooticeable. 1t is otherwize in these ecases o which the murmuors are
searcely to be distinguished in quality from those of valvolar ivefficiency. Iere the same
mmndur{ changes are ohzerved as in valvular defects, only modified to & more or less extent by
the existing anmmin. For instance, the cyanotic coloration is never so prononneed sz when the
blood is normal.  On the other haud, the hypertrophy of the left ventricle and of the right half
of the heart is developed often in a typical manner. The pulse assumes the same peculiarities as
in mitral deficiency, and in time dropsy supervenes, when the ansania is not so pronounced as o
account for this symptom.  The course avd termination are the same as in genoine valvolar
diseases, and death may result from cardine insufficiency, hmmorrhegic infarcts, or dropsy.

On the other hand, the affection is not enly amenable to the same treatment, but also, the
canse being once removed, complete recovery i8 possible.  This recovery as weil as the results of
pathological anatomy prove that there iz no loss of substance in the valves. There remain to
us ouly two ways in which to explain the defective closure of the valve. The first and the
more rational supposes a deficient contraction of the papillary muscles to exist in consequence of
fatty or sume other degeneration, aod that in consequence the valves are not properly adjusted,
but allow regurgitation into the auricle. The second supposes that in consequence of dilatation
the valves are no longer able to close the orifice. This way indeed be the case in secondary
tricuspid insufficiency. The symptoms of cardiac degeneration and insufficiency may appear
without any previous functionsl mlhnlm insufficiency.

The canses seem to be advanced age, long duration, & high degree of anmmia, or the
rapid occurrence of the lighest degrees of same. Very often the premature appearance of the
arcus senilis points to the existence of o similar process in the heart. With or without the
existence of valvular insufliciency, o regular cardiac cachexia may setin accompanied by extreme
emaciation and various functional disorders,

The gastric catarrh, eccurring constantly in the advanced stages of the disease, and leading
in its train loss of appetite, diarcheea, aod imperfect absorption, helps to bring about emaciation.
This Hluplﬂm, as well as the chronic pulmonary eatarrh which oceasionally exists, and the still
rarer albuminuria, are partly the results of passive engorgement of the tissues in guestion.

We may now, after what has been said, decide anchylostominsisinte a number of forms and
stages for the purposes of realising at once the condition of individual cases.  Such a division bas

course something artifical about it, as travsition stages always exists,

I.—Srace or Porery Looan SYMPTOMS.

(a) Acore Fogn.® 1 (#) Cnmoxic Fomm.®
IL.—8race or BmpLe Aszmia, or OuiGocyrozmia, (CHuoromic Srace).

{2) Acore Form, (4) Carosic Foru,
1. —Stight Legree, Angmis which has not reached the highest degeee,
Conjunctival vessels seill visible. Nails and i In many cases distinet cardise byperivophy and
red. Palse increased in frequency. & dilatation ; in other cases disordered valve closure,
ing murmurs over carding area, seldom  both combined.  Moderate increaso of

1 frequency of pulse.
.—Hligher Degree.

Conjunctiva devoid of vessels. Nails whitish,
l.ipl pale.  Pulsé frequency very muoeh incressed,
‘o blowing murmurs.

* The symptons are in both forms the same, The presence of the discase is only betrayed by pain and
disurdered digestion. Thera is no pallor, and the pulse is normal.
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III.—Dnrorsicar Srage.

{2) Acuvrn Fomx. {¥) Comosre Forx,
A high degrea of anamenis.  Polie amall, much Symptona of cerdine defects with disturbed coms
inergased in frequency. No blowing mormurs. pensation, or of fably degeneration,  [stinet symp-
(Edema of a hydramio character. toms of cranosis, |hropsy of engorzement. Angm

of varying ietensity, Disordered noteition,

It depends on numerons conditions which stages of the dizease are developed, and in what
manner these succeed each other. Ceferis parifus, the number of parasites present give the
indication. These may develop slowly or gquickly, or almest remain stationary, the number
!hm:ﬂ: off being exactly replaced. Finally, the parasites may gradoally or quickly diminish in
nambers.

Bhonld a constant increase ocenr, the disense will run with o corresponding speed through
all the stazes of the acute or chronic form, and finally end in death., Should, on the other hand,
the parasites gradually diminish in numbers, the disease will gradually disappear, and may
canse in its manifestations before all the parasites are dead. This often oeeurs when the patient
removes from the infected locality ; —hence the much-praised effects of © change of air ' mentioned
by many anthors. It were more correct to designate it *“change of water and employment.”
The same resnliz are obtained uwnder good hygienic conditions,

Soch spontaneons cures have been ohserved by varions authors, and numerous examples
have oecareed in my own experience in Brazil.

Inexact observers always ascribe these cases to aome mode of treatment, a.]tllﬂngh such
treatment in very many cases has otherwise proved ineffectunl.

Buch o process of recovery is however very slow, and may take many months, nay even
vears. Spontancous cure may not, however, talke place at all even after the parasites have all
disappeared. This is specially true of the chroniz cases of the disease, when the cardinc cachexia
has sct in, and the patient is already advanced in life. The cardise degeneration and the chronie
snstric catarrh have then become an independent disease, which, on account of disordared cirey-
lation and natrition, prevent recovery. SBuoch cases, in which the patients finally sucenmb to the
disease, may on post-mortem examination show few or no parasites at all.  Bach cases are by no
means rare, and have mostly contributed to make the etinlogical connection betwesn the parasite
and the diseaze obzeure,

It is therefore the more necesgary to emphasise the occurrence of a cachexia as the resi-
duanm of an anchylostominzis, which has run its eourse, as anthors have only spoken of it hitherto
indefinitely. It is characterised by the fact that there is never a question of simple anmpmia, but
that disordered nutrition and circulation are constantly present, and are often the most prominent
symptoms.

I BShould the number of parasites remain approximately the same, the stage of the dizease
may remain the same for a eonsideralle time; still there is always a slow tendency for the wo
a8 goon as the first stages are passed, becanse the losses occur in an organism less and less able
to tolerate them. On this acconnt, after a comparatively sudden infection, notwithstanding
removal from the infected locality, an increase of the sympioms hias been observed for a con=
siderable time, as, for instance, was the case in the Gotthardt epidemic.  Here the nomber of
the parnsites may be congidered as nnchanged, inasmoch as the infection was probably cansed
by young and active worms.

From what has been said, it follows that it is impossible from the stage of the disease to
make any estimation of the nomber of parasites, especially if the disease has already existed for
some time.  Besides the varions resistances, which diminish with increasing years, as well as
the varying conditions of nutrition, there is yet a cause which has a prominent position in the
disease, and that is the complications which are geldom long ahszent.

The complications obzerved in anchylestominsis may be bronght under four categories : —

(1) Tlm_-r are directly connected with the canse,

{2} They originate under the influences of the same hygienic conditions.
(3) Their development is favourad by the existing disease.

{(4) Their coincidence with anchylostomingiz iz purely accidental.

Should important functions snffer under the influence of these complications, the discase
beeomes worse,  Should the complication be curable and of short duration, the disease may
gradoally return again to its original state, which here ie tantamonnt to complete reconvalescence.

The changzed conditions make, however, very often the restoration of the stafi quo ante
impossible, and the result is an increase of the symptoms of the disease.

In severe and incurable affections the existing anchylostominsis may be a secondary diseass,
or both may be g0 combined, forming a complete whole, that either the one or the other may
elude the ahserver,

It is of the utmost consequence here to recognise the anchylostomiasis, as it is usoally
easily enred, and leave the field clear for the treatment of the other.

The first group of complieations hag been already partly mestioned with the symptoms,
such as dilatation of the stomach and cireumscribed peritonitis, I emphasise only two here, on
aoconnt of their frequency and their injurions effects, viz., diarrheen and enteric hamorrhage.
Both increase the anemin.  Severe enterorrhagia does this in the most rapid manner, o that on
any audden inerease of the anmmia this fact must be kept in view. Should the process cense
spontancously, or in consequence of snitable treatment, the anmmie condition rapidly improves,

: Even favourable results are obtained with indifferent treatment. The experienced physi-
cian knows that these sudden changes form a part of the disense, and he looks on the treatment
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which is followed by complete and permanent recovery,as the only successful and suvitable
treatment.

Malaria is another complication frequently met with. DBoth dizsenses are conpected with
water or moist soil, and very often the same district contains the germs of both diseases.

Anchylostomiasis has been, in consequence, often mistaken for malaria cachexia, although
peither the symptoms nor the local distribution correspond. In Drazil I had occasion to treat
sueceasfully with quinine some cases of intermittent fever in patients suffering at the same time
from anchylostomiasis. Should such patients be seen during the acme of the fever, pallor,
otherwise very marked, may escape notice.

The frequency of coincidence of the two disenses was not striking, considering the wide
distribution of malaria.

Stroma is & much mere frequent complication. Apart from the occurrence of anchylosto-
miasis in a strumous individual, it often seemed to occur in an endemic form in the same
localities.

Complications with other intestinal parasites are frequently observed. These compli-
cations were frequent in Italy by the presence of the ascaris, trichocephalus, and the
rhabdomens (nu%uilluh] of man. I observed the same th'lllg in Brazil, where in fifty cases of
anchylostoma only ten were found free from other parasites. In the remuining forty cases
trichocephalus were found in eighteen, rhalidomena strongyloides in twenty-five, and ascaris in
thirty.

: The whole four were found present in six cases. The ascaris and trichocephalns were
namerically much smaller than the anchylostoma. This dees not apply to the rhabdomena.

The two last complications are usually of no consequence to the patient, and are as
amenable to treatment as if these alone were present.

Further observations are required to describe exactly the thind group of complications. I
mention s few, which probably belong to the group. In the fiest place, a frequent catarch of the
respiratory organs, with a tendency to chronicity ; it might be reguniud aa the resalt of dis-
ordered circulation, and be placed under the fiest eategory. In the second place, [ mention
pulmonary tuberculosis, the frequent ocenrrence of which in anchylostominsis has been noted by
several aothors. The anmmia is most probably here the predisposing cause. In one very pro-
nonnced case of my own, the lung process came to a stamdatil]l after the expulsion of the parasite,
and apparent recovery took place.

lﬁ:lrumr, I frequently observed attacks of epilepsy occurring in auchylostominsis, and it
seems to me the latter predisposes to the former. By expulsion of the werms and removal of
the anmmia the attacks became less and less rare, yet there was no defioite cure. T also soon
lost sight of the patients.

In zome cases uleers, chronic in character, and with a tendency to spredd, healed ap
rapidly after expulsion of the worm, followed by soitable internal remedies.

The fourth group of complications extends over the whole field of pathology. Ofinterest,
however, are specially the processes which are distinguished by frequeney, similarity with the
disease itself, or by rnnning a modified conrse. Hitherto, few of those have been observed, as
sero-fibrinous pleuritis in Tarin, with three cases of death (Bozzolo), and among the Gotthards
labourers fraquzut.]_r anthracosis pulmonum, and & limited number of cases of pellagra.

From my own obzervations I can mention twvo cases of arthritis rhenmatica, the one acnte
and easily cured, the other more chronic and accompanied by changes in the heart, which were
moré probably to be aseribed to the complication than to the disease itself. In another case,
earcinoma of the uterus existed with the anchylostomingis, which alone safficiently sccounted for
the anmmia.

The patient, n negress, complaingd of nothing loeally, and the cancer was only found when
the snmmia would not yield to ordinary treatment.

Of other hmmorrhages which naturally influence directly the course of the diseasze, [ have
often obzerved epistaxis in a young person with cardiac hypertrophy. Besides this, I have never
noticed an increased tendency to hwmorrhage, St. Vel asserts that in operations many ligatures
are required, but this may be explained by existing cardiac hypertrophy, In an amputation
below the elbow I found the hamorrhage extremely small in a young person sufferiog from
snchylostomiasis. In this case a high degree of anmmia existed, with o small fast pulse, but no
heart enlargement. The case ran its course without fever, notwithstanding which small necroses
appeared along the margins of the wonnd, which cicatrised very slowly.

We may now discuss the differential diagnesis of anchylostomiasis shortly, as so much
has liﬁ!&tl}' been said. Itis troe that there are many pathological processes which have the greatest
resemblance to the several forms and stages of this disease, vet a careful examination will almost
make o mistakeimpossible, 1fit be onlya question of purely local symptoms, then the microseopical
examination of the fwces must decide the point ; the presence or absence of the ascaris lnmbri-
coides can be shown at the same time, as the latter, when very numerons, eause similar symptoms.
The history of the case will exclude chronic gastric catarrh (especially alcoholismus), uleer, and
CRFCLIOTR 'u'(*tltril:uli, &c. When valvular inmlﬂ'iuienny ig present, the diagn.nﬂiu between func-
tional insnfficiency and defective valves may be difficult. Shonld the polmonary and aortic valves
be normal in & case with a high degree of anwmin, and should there be no history of polyarthritis
rheumatica in particular, the assnmption is io fuvoor of functional disorder. Recovery decides the
matter finally.

Chlorosis and anchylostomiazis of an average degree have the greatest resemblance to
each other, but have quite a different distribution. The former iz rare in tropical climates
&El'ﬂm-ﬂ_.? in Brazil), affects the more highly-cultivated localities and towns especially, and in

ese again females during the period of development, whilst anchylostomiasis affects the working
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conntry popnlation—brickmakers, miners, without reference to age or sex-—and is i)fnmut.ed by a
warm climate and bad hygienie conditions, further occurs in an endemic form, which is never
the case with chlorosis.

Should these conditions, as well as the local symptoms, he insufficient to diagnose the
euse, then reconrse must be had to the examination of the fieces for specimens of ova.

Anmmia from exhaostion and Iactation may cveur as a complieation. The latter may be
estimated from the number of parasites found, the history, and the further course.  Asadvanced
anchylostominsis in the main comes under the idea of pernicions anemia, it is very eam
mistaken for some of the forms of the latter. As in the former changes oceur in the b
corpuscles, and hemorrhages in the retina have been proved to exist (Grassi), it is scarcely
|:|m:dil;|e to make o correct diagnosis, except that the ova are found in the fmr:aa, anid the conditions
of distributions exist. Pernicious non-parasitic anmmin is o rare disease, oceurring in but fow in
the same locality, and limited in its distribution, and is rarely met with in countries where
anchylostominsis prevails.

Leukesernia is easily differentiated by the apecific blood ehanges, or the enlargement of the
gpleen, or of the |ymphatic glands.

Malarie cachexia may be diagnosed from the history, the enlargement of the liver and
spleen, melanmmia, and the absence, as a rule, of dropsy.

Latent malignant tumours and centrez of suppuration, tubereular affections, chronie
poisoning, and eachexias of varions kinds, may, in individual cases, pregent the same symptoms
ag anchylostomiagis. These ave to be decided, like the prﬁt:ed:inE, by the abzence of the parasite.
The history as recards residence and mode of life is of the highest importance, ven the
presence of but o few parnsites decides the question,  Where the above disenses and
anchylostomiasis are combined, it is not possible to define the effects of each singly. The result
of treatment gives the best indication.

The prognosis of anchylogtomissis depends, as already mentioned, on external eonditions.
By repeated infection recovery cannot take place, and although a rapid ecourse iz rare, yet many
patients, after a longer or shorter duration, succumb direelly to the disease.

Others fall into a state of chronic marmsmus, and are wsually earried off by some inter-
current disense bhefore the patient attains to any great age. .

If the patient is withdrawn from infection without the cause of the disease being
treated, the prognosis is always uncertain in severe cases ; relapses, and even a fatal termination
are still possible. Kven in mild cases the recovery isslow. In time, and by the disappearance of
the parasite, the prognosis becomes bhetter, yet secondary cachexin is common in severs cases,

If the patient he removed, for good, from the infeeted locality, and complete elimination
of the parasite takes pimer the prognosis becomes then very favourable. Mild, and even averaga
cases, then recover with certainty, and tolerahly fast.  The prognosis of the severest cazes hecomes
good, quoed gitam, it they sarvive the first few weeks. Complete recovery is donbtful in severs
and old cases; still, to be looked for with certainty in the severest ceufe form,

The secondary cachexin is amenable to treatment, but recovery is slow even in the most
favonrable cases.

The following fizures serve to illustrate what has been said.

After the discovery and use of proper remedies to expel the worm, E. Parona, in Varese,
bad only good results among 249 cases treated in hospital, and Fenoglio, in Turin, among 538
CHSCE.

On the other hand, in Graziadei, in Torin (1850-52) had 12 deaths among 290 of the
Gotthardt labourers treated in hoﬂ.}}ita.]. Of these, 5§ were complicated with tuberculosia or

leoritis.  The mortality diminished from year to year, absolutely and relatively, aceording as the
diagnosis and treatment of the disense became better nnderstood.

In two and o half years 1 myself gaw about 250 patienta, of whom one-half were dml:nt[ml.l.
Of these abont 150 cases were treated, and 5 cnses of death were reported to me ; but of these 5,
3 were not treated at all for this disense, but fell vietims, one to intestinal hmmorrhage, one to
phithisis, and the third to a mild attack complicated with syphilis.

The two others were girls. One of these died nnexpectedly and suddenly with symptoma
off Iummnrrlmgn or embolism of the brain, whilst nnder treatment, after an interval of several
days. The other was n girl of fifteen years of are, who came under treatment with extreme
anmmia, livid mneons membranes, general dropsy, and bloodly expectoration, which last waa
referred to a hremorrhagic infaret. The circulation was extremely feeEIe} and there was a constant
;englljermy to edema of the longs. The nomber of anchylostoma presznt was estimated at over

LLHLES

Treatment was undertnken with great cantion on acconnt of the wretched condition of the
patient. After several hundred anchylostoma were passed, the patient seemed to be improving
under the constant use of stimulants, when suddenly large masses of blood appeared in the
sputum, and soon after death took place from pulmonary wedema. 1 was once ml]ull to a patient
who had been in a deep comatose condition for several hours. This had probably lasted for some
time, as the bladder was enormonsly distended, The patient recovered consciousness, and lived

et for severa]l hours,  The history, in combination with exeessive anmmis and general dropsy,
eft no doubt as to the canse. The immediate canse of death in this case was cerebral mdema.

We now finally come to the—

Therapeuties of Ancliylostominsis,

After having recognised in the anchylostoma the cause of Egyptian, or tropical chlorosis,
and of the anmmia of the Gotthardt labourers, of brickmakers, and miners, and of the disease
“ cachexie aqueuse on Africaine,” or whatever name it is known by, we must now discuss the
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frat therapeutic indication in the treatment of the disease. If this is completely suecessful,
then in the mildest cages our task 18 fulfilled. Much oftener, however, new indications will arise
from the resunlts of the disease, the treatment of which may become the principal treatment,
especially when we have to do with secondary cachexin.

It is only since the Gotthardt epidemic that regular treatment was adopted for the
expulsion of the parasite, and to this we owe the discovery of two drugs upon which we may
thoroughly depend. A series of other remedies have been tried in vain, Tt between these two
categories lie n third series, with which partini success had been obtained, bot the effects of
which are toolimited and norelinble to find use in a rmiu-uulli]nu of tremtment.

The first remedy which suceessfully expelled the parusite was the Ext. Fil. Mar, Ether, a
drog long known in the treatment of tape-worm, and which had also proved effeetive in expelling
the trichiocephalus. It was first employed unsuceessfully by Bozzalo, Grassi, and E. Parona, but
Perroncito recommended it again anew, his recommendation being based on the effects of the drug
on the larva and on elinical observation. Soon afterwards E. Parona anvonnced that with a dose
of 41 drachms of the extract he expelled 230 worms.®

Eight other cases followed in 1881, in which this drug proved effective in large deses. In
the same year, later on, he published vet other 18 cases in which small doses frequently repeated
epnsed the complete disappearance of the ova from the fwees : on an average a total quantity of
3} drachmgs was required, where the average parasites expelled amounted to 450, Acconding to
later communications Parona had treated 240 Gotthardt patients in Varese, with the extract of
the male fern, auccessfully.

Perroncito, who in the meantime had continued his researches, published in 1881 a series
of corresponding resnlts. Dr. Campiglio and Dr. Bchiobiichler, in Schwytz, made corroborative
observations ; besides, numerons eommuanications to the same effect appeared in [taly, Bwitzerland
and Germany. Brilliant as the results obtained by this drug were, still there were & number of
dissdvantages in its employment. The firat of these was the great ineonstaney of the preparation,
go well known from its nse in the treatment of tape-worm, and lately emphasised in numerous

ablications. Whether the drug was originally ineffective, or became go on keeping, must be
eft undetermined. The latter ﬂﬁuulcl he obwiated by gin-as-st(upperen:l hottles, eool situation, and
by the addition uf ether. At all events, we must accept the reports of non-success ag well as of
sunccess, especially as the former almost equal in nomber the latter.

The difference seems to be less in the doses and mode of exhibiting it thao in the quality
of the drug.  E. Parona, into whose hands an ineffective specimen fell, gives, in a little brochure,
the following characteristics of an extract very effective according to his own experience :—* The
floid is thick, of a green colour, and with a fairly bitter aromatic taste, recalling the taste of iris-
root, and an ethereal odour,” ‘

A cubic centimeter of the extract weighs one gramme.  IFf five grammes be made into an
emulsion with six srammes of gume-acacin in thirty grammes of distilled water, the mixtura

nires the colonr of eoffee and milk mixtore, and the extract does not again separate on standing,
preparations are lighter, more fluid, of a dirty green eolour, nauseating taste, and smell of
turpentine. The extract separates from a mixture made as above, and floats on the surface.

I myzelf have examined about half a dozen preparations, some of which were prepared in
Brazil ; and others of particularly good quality came from Europe.  All, however, approached
rather the latter than the former deseription, and, as a matter of fact, proved unsatisfactory or
problematical in their effects.

Althongh we therefore advise, in the preparation of this drug, the rules to be followed as
laid down in the Pharmacopmia, vet we are not satisfied as to the point of view from which these
are anthoritatively laid down. A more exact study, and, if possible, a purer preparation of the
effective constituents, are 11.rge;||t.'!3.' required to aszaore to this drog o doe recognition and more
extensive nse.t

Whether the effeets of the various preparations stand in the same proportion in the
treatment of taenis, as in anchylostoma, has not yet been shown, although pnﬂm,i-]]e.

A further disadvantage of this drog is the nauseating taste, acknowledged even by the
unprejudiced, and which is characteristic of the best, although to o less degree, as well as of the
worak preparations, This may cause nausen, 'Fﬂ-m'lt'il'ng anid un¢u||qi||,@mci||c repugnance (o n
repetition of the dose, The emulsion of it with various corrections, as the aqua fenicula, only
partially removes the evil. Success in this respect is better attained by giving the extract in
gelatine capsules (pills and trochisci are less suitable); yet nausea and vomiting may still
ocenr from the irritant effects on the stomach, but are much rarer. On the other hand, the
patient complains of eructations and of a bad taste; this may perhaps be obviated by the use
of coated pills, or boli. Much graver symptoms have, however, been repeatedly observed. In
some cases ieterns | 'bn.hly of homatogenons origin) m‘:uurrm;l, and in other cases aMROTORIE.
Besides, giddiness, diarrhoes, rise of temperature, and burning pain on passing urine have been
noted. Hany of those BYmMPLOms may also otherwise ocour in this disense, A ecase of temporary
amanrosis ocenrred in my own experience in connection with this drug, which was yet not
accidental.

Besides this, great cantion is required not to give the patient any cause to complain, as he
is very apt to attribute to the remedy symptoms due to the disease itself. Notwithstanding,
severe symptoms oceur only when large doses of the drug are given and the patient is low. As

Aol e e

" A very large dose, and one not to be recommended.  The extract of mube firn in lange doses has cortainly
sn irritant effiect on the bowels, which in woakened individuals may cause death.— Trawes.
1 I bave obtsined a very pore extract from two firms in Colombe, with which I had some suceors, — Trans,
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we may obtain, according to E. Parona, the same results by means of small doses, although much
slower, such mode of treatment is recommended in severe cases. Strong remedies are more
dangerous for such patients than even the continued loss of blood through the parasite. Cases
in which the parasite must be immediately expelled are not frequent, and always of uncertain
prognosis ; besides, it is to be hoped that these will become rarer in time. It seems that,except in
the worst cases, two and a half drachms may be given at once, or in twodozes with an interval of two
hours. DBy thiz procedore less indesd of Lﬁc drug will be absorbed than by a greater sub-division,
s in large doses it causes local irritation apd disrrhoa, and is in o great measure carried off in
the fieces, which thew acquires its peculinr odour. At all events, it is better, in the case of &
remedy with such irritating properties, and which, besides, iz said to affect the deeper parts of
the intestines, to limit the absorplion as much as possible,®

Whether the drug be given pure or diloted, is indifferent. A mild aperient is given the
preceding day. Patients should fast the same evening, and the remedy should be taken on an
empty stomach next morning, as in the treatment of tape-worm.

In case of failore the treatment may be repeated a few days later,

A further repetition ia said, in case the drog is good, to be unnecessary as a rule.  In the
cure with small doses, from one-half to one drachm are given daily onan empty stomach. A special
diet is not necessary : enly the bowels should move regularly.

A good preparation has the advantage of surer success by a tolerably easy mode of use,
and even small children may be induced to take it, although with difliculty.

The second remedy with which the parasite was completely e:peﬁeﬂ, is thymol (acidum
thymolicum ). This was first used Ly Bozgolo, but again abandoned, becanse the desired effect was
not ||rm|1,1::£d. Later vn he resnmed the use of the drug, piving it 1o the fﬂ-"nwitlg manner. The
thymol was powdered, and in from three 1o six doses, a total quantity of from 30 to 150 graing
being given in the day.

Some time after takiog the medicine o little diluted brandy was given to the patient.
By this mode of treatment he was able as early as the beginning of 1881 to report six cases, in
which the remedy, without exception, expelled numerons anchylostoma. Soon after this he

ublished a case in which, after the first dose of thymol, 650 worms passed, and the ova
ispppeared from the astools ; besides, male and female trichocephali were also expelled in
tWo cuses.

Later on, the cure was go formuolated that on the preceding day an aperient was given,
and nourishment limited as mach as possible. Next day tlhe patient received on the whole 180

rains in six dosts, at intervals of two hoors, with a liktle wine or diluted brandy after each dose.
his process was repeated after an interval of o few days, and as often ag necessary.

. In 1552 Greazindei, Bozzolo's assistant, was able to publish forty-five cases, in which, by
means of thymol, the ova had disappeared from the fmces. OfF these, twenty-nine were exclu-
gively treated with large doses of thymol.

[ my=ell adopted this mode of treatment as soon 83 I heard of it, and obtained results
agrecing in all particulars with those of Graziadei.

In all cases where the treatment could be continued long epough & complete elimination
of the parasites was effected. Only whilst this resalt was often obtained after the first—
frequently after the second dose of 3 drachms—1 was obliged in other cases to repeat the dose
four or five times; almost exhansting thus the patience of the patients, and the more g0 83 non-
success had already followed other remedies.  The severe diet which I then considered necessar
forced some to resistance by sheer hunger, Besides, the whole treatment proved too complicat
and the more so as the patients belonged to the lowest ranks of society, and conld neither re
nor write. As also o certain degree of apathy and want of energy is peculiar to the disease,
there was always the danger that the prescription wonld not he carried out properly, or not at
all, endangering the snccess of the treatment and bringing discredit on the method.

It then became necessary to find a surer and less complicated mode of treatment, and I
placed the following questions before myself :—

1. Which of the given prescriptions can be omitted without endangering the result, or
can e replaced by something more soitable ?

2. Upon what do the greater or less resnlts depend ?

3. How is the cure to be effected at the cheapest rate possible with good results ?

The following are the results of my experiments undertaken to solve the above, and which,
on acconnt of insufficient control over the patients, extended over two years. Many of these
conclusions, the correctness of which I can vouch for, have in other publications found confir-
maktion :—

l. It did not seem necessary, nor particolarly desirable, to favonr the solution of the
thymol by giving aleoholic fluids after each dose, as increased absorption increased only the
subjective symptoms, not the therapentic effects. The effect of the the thymol depended on each
individual particle in the form of pulp, or rather suspended in floid, than dissolved, coming into
direct contact with the parasite.

3. Bome absorption always takes place, probably in the form of the more easily soloble
salts, but a great portion passes through, and in successful cases is not met with in the fieces in
such quantities, and is so well distributed that it prevents further development of the ova.

4. Thereis no reason to suppose that the effect takes place from any portion which has
beon ahsorbed.

A valusble addition to our knowledge of the physiological effeots of the cxtractof male forn,  But too little
streds is laid on this in our textbooks on Materin Medien, in tha handling of such s dangerons drog.—Trans.
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5. The anchylostoma are not only rendered torpid, but killed, and an aperient is not
therefore required after the thymel. ; _

6. The certainty and intensity of the effects do not stand in direct proportion to the size
of the dose, but depend on other conditions.

7. In suceesstul caszes the whole intesting is freed from the parasite,

After estalilishing these points, it was neeessary to ioguire into the sauses which led Lo
the frequent failures. ﬂfhe gupposition that the obstruction lay in the chyme, met with in the
intestine, was given up as untenable, because, on the one hand, the drug must be as uniformly
mixed with this chymeas the latteris uniformly mixed with the ova ; on the other hand, it may ba
easily imagined, that after an aperient and a fast of from ten to twelve hours the ducdenum is
quite empty, and the jegunum itself at least comparatively so. From thiz and other reasons gases
were also excluded. To blame the low position in the intesting was also out of the question, as
sufficient thymol was always present in the stools, and neither large doses nor increased or
diminished peristaliis led to o sure result. From this the shorter or longer stay of the deng in
the intestine could not be blamed as the cause of failure. These causes may be of some
importance in individual cases. One further supposition, however, occurred to me. If, under
otherwise similar conditions, thymol proves Jemlly gometimes to all the anchylostoma,
gometimes to the majority of them, and at other times only few or none at all are killed, then
must those so spared enjoy something which protects them.

It was probable that this protection lay in the profuse mucous secretion of the intestine
itself, and which, by its tongh consistence, prevented the drug coming in contact with the worm.
The following elinical facts fuvoured this view :—

1. The complete elimination of the worm followed the exhibition of the doses in mild aud
recent cases invarinbly. In such cuses it may be supposed that but little alteration lad yet
taken place in the mucosa. On the other haud, failures occurred in severe and clironic cases.

3. Other observers as well as myzelf have noticed large masses of muens in the fleces.

4. Pathological anatomy has proved the existence of chronic intestinal catarrab with
inereased production of mucus,

Cures eagily and completely effected might be due to the fact that the intestine produced
mucnos only in small quantity, or that the mucns was removed by previous remedies, and that
the druog proper hn.til then free access to the parasite. Tpsuccessful results might be due to
opposite conditions, and the fact that the male, & smaller worm than the female, as well as the
delicate rhaldonema {angnillula) appeared in the stools in comparatively small onombers, or
not at all, add weight to the snpposition.

Bimilar results were obtmined with the ext. filicis, bot it 15 probable that the best
preparations of the latter drug ave better caleulated to mix with the mucons secretion.

From these considerations I slowly elaborated o mode of treatment, comparatively simple
and easy for the patient. I gave the patients, first, a saline purgative with the addition of
bicarbonate of soda or common salt. This was given about 2 o'clock in the afternoon, in order
to move the bowels before bedtime.  Next morning the patient received, on an empty stomach,
from forty-five to ninety grains of thymol, in divided doses of fifteen grains each every hour.
Before going to sleep the same night he received a Seidlitz powder, not with o view te purge, but
ooly to empty the upper portion of the bowels,

The tliymol was again repeated next morning, and this was continued for two or three
dn.ya. Food was allowed duriug tha d.a._f, and the effects of the thymol were never formidable to
the patient. The appetite remained nnimpaired, so that the treatment waos suitable for even
severe cases, in which hercic treatment 12 pot advisable. A series of successful cases resulied
from this mode of treatment, but there were still failares. In fact, the effect on the intestinal
muens was not satisfactory. The stools after the saline were mostly fluid, without any visilile
mucus, and the worms paszed were mogtly gorged with blood.

The exhibition of amaller doses over a longer period had already been tried by Graziadei,
with indifferent snccess. Experiments institnted by myself on the same lines resulted in the spme
way, [ now tried with various other purgatives to prepare the intestines. In the conrse of these
experiments I discovered that a peculiar sluggishness of the bowels existed.

I found that doses of npwards of fifteen grains of gamhboge only produced slight purgation
in from six to ten hours. [ gave the following to a patient : —

B 0l Croton: xany O Ea
0. Kigin : Y AT
M.
8. Tablespoonful to be given every two hours till the bowels are moved.

The patient finished the whole and eomplained of the insufficiency of the result.

I tried calomel and podophyllin, either alone or in cm{\inutiuu with jalap and aloes,
and a little Ext. Bellad. Large doses of podophiyllin were necessary to ensure success, and
theze :E-&vlilly pmduwed mmiting and abdominal colie, and colomal caused stomatitis if more than
seven or gight graing were given ; and even with these doses the bowels were still but slowly
W&dﬁ I succeeded best with senna, which, by uniform doses, proved a prompt and relinble
purgative.

The stools produced by the calomel and podophyllin with or without additions, were not
of & watery consistence, but rather thick, and like an emulsion often of an intense yellowish-brown
colour, and contained large masses of mucus coloured by bile. If these stools continue after the
thymol is given, the expelled worms are found in all parts of the fluid, and are easily recognised.
The intestinal canals of the parasites are invariably empty ; the worms themselves are of a whitish
or grayish eolour, bent or even coiled up. They are sometimes enclosed in little mansses of mucns.
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It is not & matter of chance that this effect was produced by substances which are known
as cholagogues.

In these patients, in whom rather a diminished than an increased bile seeretion were to be
expected, there is apparently an increased quantity of bile in the fieces, Whether really increased
production takes place, is not determined ; but there is no doubt the contents of the upper portions
of the bowels are moved downwards more quickly and effectually.

It geems a8 if the solution of the mucous masses was rendered more complete by a more
complete contact with the bile. Whether the bile itself has a deleterious effect on the worm by
Gnﬂtut.’l could enly be ascertained by experiments on theliving worm ; and I had none such at my
disposal.
: By preparing the bowels with ealomel and podophyllin or senpa, as stated above, thers
were found, after the exhibition of the thymol, so many anchylostoma, and among them =0 many
maleg, that there could be no doubt as to the thmughuess of the effects,

As a matter of fact, in a number of cases after the first dose of thymol the ova completely
disappeared from the ficces. This was the more striking, as I only wsed small doses, from 45 to
00 graing subdivided into two or three doses.

Once, after one dose, I counted 12 ascarides, 460 anchylostoma, and 9 trichocephali,
Another time, a Mulatto, fourteen years of age, passed 2 agearides, 370 anchylostoma, and & single
threadworm (female). He remarked that he was too tired to pass more. In the conrse of §
ebservation it was often necessary to repeat the process to obtain a complete elimination. [ now
contented myself with using on an average in each case about two drachms altogether, whereas
formerly I considered fonr times that quantity necessary.

The a?em? quantity would have been still smaller conld I have watched over all the
cazes myself. 1 have sought to simplify the mode of cure still further by giving the ealomel
the game morning twe hours before the thymol, but I was not satisfied with the results. I
shall here sketch shortly the method which I fonnd most reliable. Twe hours after the patient
has taken his mid-day meal, the following should be given :—

Calomel, gr. vii.
Ext. Sennm gr. £XX.
Divide in pil. vi.
8. Two to be taken every hour,

Bhould the bowels show aymptoms of being freely moved before the last dose is given, that
dose need not be given. Bhonild, on the other hand, the effects be unsatisfactory, more senna may
be given. During the evening saflicient nonrishment may be allowed, but the food should be light,
easy of digestion, and snch as leaves little residue. Usually, in the early part of the eveni
the bowels are freely moved, and the purgnf.inn im ummli over before midpight, =0 thﬁ
the patient enjoys several hours of undistorbed rest. In the early morning he receives the
thymol, in 8-grain doses, repeated at intervals of two hours, two or three times, Coffee or
sonp may be allowed during the intervals. Two hotrs after the last dose the patient can have
his nzual meals, After some hours the patient has a sparse fluid stool ; if not, & mild aperient
may be given if examination of the stm}la be desired.

Weak patients should be allowed to rest until after the first meal, becanse the fasting
and purgation favour fainting fits. For children the doses are to be modified according to the
age, but the calomel can be given in comparatively high doses. Bhould diarrheea already exis
the senna may be omitted. I am now in the habit of giving the thymol in gelatine capsules
15 grains each. The powdered drug should not be ]rm&aeﬁ, as otherwige it may pass in A mass
throngh the intestines ; if in capsules, the powder should be loosened by pressure, &o., before &
nniﬁuTe i3 administered. ®

Adults ean swallow these capsules very easily with a little water, especially if they are
softened shortly hafore.

For children I order eapsnles of 71 grains each ; thymol cannot well be given in pills on
account of its acrid and burning taste.

As an unpleasant effect of thymol, may be mentioned a burning sensation in the stomach
and in the urethra on passing urine ; éven in the anus the same can be felt, especially when
hmwmorrhoids are present.

Excitement, giddiness, confusion of ideas, and fainting fits are (so far as these can be
referred to the medicine, not to the disease) only observed when large doses are given, and active
absorption has taken place. The urine then becomes olive-green, and this coloration inereases
on standing, as in carbolie acid peisoning. Albuminuria, even of a slight nature, is seldom observed,
and of no consequence,

... In carrying out this method, which has for its object the limiting of absorption and the
avoiding of long fastz as much as possible, I hear no complaints now, or only complaints of
eractations and of a slight burning pain in the stomach.

By the earlier methods there were more complaints, yet of nothing serious, if 1 except one
case of fainting, which cceurred in a thirtesp-year old negress. The treatment of Bozzola was
adopted, and the girl had long fasts. This, in eombination with the purging, had more to do with
the fainting fit than the thymaol. I gave several times doses of 15( to 130 grains to children of
twelve and thirteen, and never saw any bad effects.

A patient of Graziadei took six drachms in twenty-four hours, and felt no bad effects.

A strong inclination to vomit must be mentioned as contra-indicating the drug. This
tendency must first be corrected by snitable diet and medicine, and finally by washing ont the
stomach. Thymol itself rarely canses vomiting if given properly covered, perhaps one per cent. of

1 EE :‘;ﬁ“}"”’“h" Lospital the thymol is given (finely powdered) in water, and this answers very well.—Trans.
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the eases ; still it is very unpleasact, as in broken masses it canses a burning sensation in the
maophagus, mouth, &e., and ifit enters the larynx may cause laryngitis.

1is effects are, however, only that of an irritant, not of a caustic, and no injurions effects
are cansed when the thymol is given without any covering. Graziadei gave 180 grains in powder
without any bad effects, and I have done the same. The result was only a slight burning sensa-
tion, lasting several days, amd o temporary {lifﬁuuh}’ nfawal]uwing. In many cases it might
be given by the stomach tobe, and in one case with dilatation of the stomach 1 injected a dose with
the stomach pump,

If we now compare the two methods of treatment, as to complete success, there is somethiog
unsatisfactory in both. In the case of Ext, Fil. this is cansed by the quality of the preparation,
nnd it is difficnlt to procure it good. Thymol, a chemically definite substance, may be obinined in
& pure state, the di’ﬁculty in the case heEn§ the mode of administering it.™ Dad taste is commeon
to both, and prevents the nse of thymol altogether in selation. On the other hand, the male
forn irritates the stomach more. Other disagreeable effects seem also to accompany the latter,
whilst the mode of administering it is simpler ; and it may alse be given to small children. The
guantity reguired and the cost, in my mode of treatment, is less. Which method gives the Lest
results, time alone can tell. Thymel seems to be more applicable for general nse ; in diffienlt
cases both may be tried. Fenoglio used them both at the same time, but this method, notwith-
gtanding good final results, is not to be recommended, because large quantitics were, on an
average, necessary, making too great claims on the patience of the sufferer,

We may therefore lay down the following types of treatment : —

A.—Treatment with Exiractum Filivis (of good quafity ).
(1} Usa of large doses=—2% to 4 drachms (Perroncite).  Simple, quick, and effective, but a method
to be employed with eaution.
(2) Use of ropeated small doses (Parona). Slow, but sore, without bad effieet, and suvitable for
st B.— Treatment with Tﬂyﬂdﬂi

(3) Uso of large doses—150 to 1580 grains per day. Previous proparation by purgstives (Bozzolo).
Somewhat detafled, slow, and not absolutely cortain, Not suitable for open dispensaries.
4) Use of repentad moderate doses, taken in the early morning. D'revions preparation by salines
(Lutz). Also somewhat slow, and wot absolutely cortain. Detler adapted for open dispensaries,
Uso of one moderate dose. Previous proparation of bowels by ealomel without any ether pu1'5:|'l'|w
(Latz), Quick according to prozent experience, certain, and without bl effects.
(5) Uee of smoller doses without any particulur preparation {Graziadei). Uncertain.

Co—Conbined Method.

(T) Use of thymol and Ext. Filicis together (Fenoglin). Slew, but tolerably eertain, yet unneces-
sarily eomplicated.

It atill remains to mention other drugs the nse of which has been observed as followed by
the expulsion of the anchylostoma, but which in their effects are too uncertain to use in any
method of treatment. SBantonine is to be mentioned in the first place, Buocess followed its nse
in o few cases, but it completely failed in very nnmerous instances. Grassi and Parona noted
the passing away of a few parasites by the use of calomel, jalap, and santonine combined. Parona
once saw G5 worms expefled by this method, of which one-half were males, In one quite
ampliona&!ime, after the nse of 21 groina of santonine and 3 grains of calomel, 440 anchylostoma
were passed.

It iz a striking circumstance that in all the sunccessful cases calomel was alse prescribed,
and it serves as a proof that this drug, in itself devoid of anthelmintic properties, yet increases
the effects of other anthelmintics. Yet this combination is thoronghly uncertain, and has never
given me satisfaction, although modified in many ways. Apparently, santonine acts only after
long contact and in concentrated form. Santonine, according to Perroncito does not kill the larvee.

Btill more nncertain are the effects of gamhboge and other drastics.  As far as I can gather
from the literature of the suhject, only a fow males were ever expelled by their use, Probably
these were surprised on their wandering expeditions, and mechanically expelled without the drug
affecting them in any way., At least lghu.ve nsed all the drasties, and after careful examination
I only found one male, and that alive.

After the use of Ext. Tanaceti, in combination with senna and flores cinm, as well as
calomel and jalap, Parona saw from six to twelve expelled. It seems that aleoholic liquors
under certain cirecnmstances ex_pe'! the anchylostoma. By moderate doses I have never seen any
good result, and I consider this drug as valoeless. On the other hand, other observers noted a
great diminution in the ova after great excesses. It can be easily imagined that in the stomach
and duodenum worms wonld be aﬁemd when these parts were swept with solutions of alechol.
I' have still to mention some remedies used in Brazil. These are the milky juice of the carica
dodecaphylla (Taracatin) and fieus doliaria, as well as a sabstanee, doliarin, obtained from the
latter by Dr. Peekalt in Rio-de-Janeiro. The milky juice is given in doses of from three to six
teaspoonfuls in water, and act in this quantity 23 a strong purgative. It is & most romarkalile fact
that none of the Brazilian practitioners ever saw an a.m;:Lylmt-um“ pass, althongh, for instance,
Wucherer, who knew them well, searched the fieces for them, and that the diarrheic character of
the latter must have made the search easy. The same thing happened to me in one case after
the use of the milky juice of fieus doliaria.

* I tried the thymol in solution on myself, and I am satisfied that no paticot could stand it [ mow give it
Gnely powdered, shaken up with water, and patients never object to it.—i‘mp:. .
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ier, [ had an opportunity of examining the faoces of three patients after the use of
carica ;f:ﬁ:_i;?ﬁylia, and w?th great benefit, as [ was informed. All three showeda high degree of
anmmia, and in their dejections were found a corresponding number of ova. Further, I was
informed by colleagues, who had some experience of this drug, that they were never able to satisfy
themselves of its specific effects, and that even in favourable cases relapses occurred after its use.
From other sources 1 had more favourable accounts of it, and its effects on the round worm was
winted out to me.  Whether the latter is reliable remains undetermined, but in this respect, as
EL Vel assures s, the juice of carica papaya is very uselal,

Direct experiment only affords me a negative result, ns 1 could keep the larver of the
anchylostoma in both juices for hours together without bad effects. This native remedy cannot,
therefore, be recommended, and no doubt a great deal of "the snccess attributed to it was really
due to spontaneous recovery, aided IJ:.‘ better attendance and rest. At all events, ch ronic cases a!ld'
fatal terminations occur very frequently in districts where both trees abound. (Ficus doliaria,
especially, is widely distributed. )

To make these remedies widely known is a duty undertaken by the aothors of all the
poputlar works on medicine ; and these are found in every one’s hands. Although we do ot deny
that anchylostoma may be expelled by these jnices, yet their effect cannot be compared in any
way with the methods already mentioned ; besides, they eannot be procured at all times of the
year. They have one recommendation, viz., taste, which is not unpleasant, but their drastic effects
on weak patients is considerable.

As fur as doliarin is concerned, the expulsion cceasionally of anchylostoma has been observed
after the use of the preparations *° Pda de Dolearina com ferro” was brought into the market
by its discoverer. ) h

Bozzole saw 16 anchylostoma expelled after the nseof the drog. Binmler noted 30 in four
gtools.  Althongh by eontinned use the number of ova diminished in the stools, yet numerons
parasites were found on post-mortem seclion made later on.  The original preparation failed in
many hands ; although 1 proceeded according to the prescribed gourse, no worms were passed.
The patient, much weakened by the treatment, complained of the drastic effects, and refused to
take any more.

'1::';u receiving 180 grains of thymol, he passed &S00 parasites, and recovered completely
(Bozzolo’s method). I did not use this sabstance afterwards, but had occasion to treat
repeatedly patients who bad taken it for a condsiderable time withont any results, Hvenin
favourable cases the trentment by these substances must take a long time, as so few anchylos-
toma are expelled after each dose before they are all expelled. Whether the anchylostoma were
expelled living or dead, is not said, and nothing is mentioned as to the proportion between the
males and females,

From what has been gaid, it is seen that there is a series of drugs, by the nse of which
individual anchylostoma can be expelled, and large numbers only in rare instances, Oaly in two
cases was there comyplete elimination obtained.

The probability of still inereaging the number of drugs, and 20 obisining & simpler, cheaper,
and mur-'.} agreeable remedy, is not great. A considerable number has been alveady tried withouot
any resulis,

4 Grassi and Parona tried Kamala, Valerinoa silvestris, turpentine in large doses, either alone
or with calomel ; Bozzolo, besides, tried benzin, glycerin, perie acid, carbolic acid, arsenie,
corrosive sublimate, and chloral in large doses ; Banmler tried pomegraosate, ol. chenopodii,
ambrosiodes, &c.; I myself have tried several of these drugs with negative results, as well as the
ful]uwiﬂg : ol, caryoph. menthpe, encalypti, rmphflmliu, and eommon salt in laree ’

Too much importance need not be laid on these failures however, as even thymel and ext. fil.
had but poor resulis to comemence with. Some of the preparations mentioned alter very readily,
and in their altered condition vary in their effects. Others, like the ethereal oils, were only
hitherto given in very small doses, which may perhaps be increased without bad effects. Much
also depends on the mode of administering the drug, as we have seen in the case of othars.
Many substances might be effective if brought quickly into the intestines, which might be done
by means of conted pills and capsules.

In general, we can only hope for success from drugs which are to all intents and purposes
ingoluble, and incapable of absorption, and can spread over wide areas of the intestines, and are,
hesides, characterised by intense odour and taste, and chemically belong to a group the other
wembers of which have anthelmintic properties. Previous preparation of the intestine must
always be kept in view. For the guidance of others I may give here the most important results
of a series of experiments undertaken by Perroncito as to the effects of varions drugs on the
allc]l}'lusluma larvis, -

The results obtained do not, withont further modification, apply to the fully-matured
wormn in the intestines, as these are probably less resistent than the encysted larva, and, on the
other hand, more so_than the embryo just escaped from the ovam, the chitinous skin of which
mast more readily allow diffusion. Lo addition, the difference in the nutrition and the nature
of the media are of moment. Many of the substances eannot also be used internally. Tt were
therefore desirable that further experiments be made in this direction on living, fully-developed
parasites, and at a suitable temperature.

k 1. A five-per-cent. solution of caunstic potash kills the encysted larvee in less than halfan
10T,
2. Solutions of common salt (nine to twelve per cent.) kill the larvm tolerably quick ;
only the fully encysted larvee resist a solution of sixteen per cent. for twenty-five minutes.
4. In a two-per-cent. solution of corresive sublimate the young larve die in less than
fourteen minutes ; the eneysted were still alive after forty hours.
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4. In a ten-per-cent. solution of bromide of potash the larvee were still alive after thirty
minutes.

5. In a five-per-cent. golution of chloral hydrate the larvie of varions stages were still alive
after three houra,

8, 7, 8. The solphate, bisulphate, and phosphate of soda in strong solutions (seven to
eight per cent.) inflicted no injury on the larvee, .

9. In pure glycerine the larva gave still signs of life after the lapee of forty minutes.
(The young larvee died qluickly, even in a weak solution.— Lntz, )

10. In sethyl-aleohol larvee of various stages died in five minutes ; in strong wine they
died within an hour and twenty minutes,

11. Tuarpentine vapour was tolerated over six hours.

12.  An infusion of kamala had no effect.

12. EBantonate of soda did not kill the watore larva,

14. Congentrated sulphurie and muriaiie aeids, on the econtrary, atonge, Ina ﬁ:ﬂ"_l:'-LIrEi"-
cent. solution of sulphurie acid they died within three minutes ; in a twenty-per-cent. solution,
within fifteen or sixteen minutes.

15. A one-per-cent. solution of thymol killed the larvae in one minute ; a halfper-cent.
golution the immature in eight or ten minutes. Water which was allowed to stand over thymol
for some time, and had o distinet taste and smell of the deag, showed itsell effective. (Lutz)

16. In a good specimen of Ext. Fil. Liq. they died quickly. Doubtful or bad perparations
no effect. (Luiz.)*

17. In the scarcely diluted milky-juice of Ficus doliaria and Carica dodecaphylla the
young larve remained over an hour still living,  (Lntz.)

15. Ol absinth. menth, caryoph. chenap. nmbros.

19, Naphthalin showed itsell, suspeaded in water, as without effect. (Lutz.)

20. A temperature of 507 C. killed the embeyo in the various stages of development in
less than five minutes,

After having shown that the parasites could be expelled by the first-mentioned anthel-
mintic, there still remained the question whether the parasites were really the canse of the
digense, and whether with their removal the symptoms came to an end. This question must be
looked on as already decided, as every observer is agreed that the most rapid and the most
striking recoveries were made by those (rom whom complete expulsion had taken place.t Should
no seeondary cachexia exist, and it does notb exist, in consequence of a dizeaze existing only for a
short time, or in children even after o digense of several years' duration, a high degree of anmmia
may disnppear in an astonishingly short time (three to five weeks), & quicker recovery than takes
plm:u: in anemin caused by hemmorrhage. Even when the conditions are not quite favourable
t,ﬂe E?E:Inin disappears in two, or at the least three months, as has been proved by examination of
the bilood.

I have still to mention a few drogs, which are not anthelmiotics, but which have
a reputation in anchylostominsiz. Their use can naturally be only symptomatic or pal-
liative, and I shall therefore mention them in connection with individeal symptoms and
complications.

The most striking symptoms of our disense is avpmia, which ean only Le cured gradoally
within & certain time. It may be asked (13 whether this symptom can be removed withont
removing the canze ; and (2) whether on removal of the canse the avmmia can be cured in &
much shorter time. The latter is attempted in various ways, sud the following agents are
employed : drugs, diatetic treatment, and tranfusion.

Among the drugs, iron takes the first place, already used in all kinds of ansemia, althounzh
it has ghown specific effects only in chlorosis. The improvement noted after its wse in other
Fur;ip of anmmia, wud eu:pa:iu.l{v in the apmmia resulting from hemerrhage, has pol been so
siTiking.

Now, anchylostomiasis is very like chlorosis in its external appearance, and it was therefore
regolved to give iron o trial o the former, especially at the time when the canse was nonknown,
or conld not be removed, and when the treatment was merely symptomatio. As o matter of fact,
this remedy was in use everywhere. Notwithstanding this it is difficult to estimate its advan-
tages clearly, as other factors in the treatment have also to be taken ioto aceount. At all events,
iron alone chonot prevent relapse and fatal terminations—rather these were observed in spite of a
free use of iron.

This, & priori, is not to be expected otherwise, as the anmmis depends principally npon
losses of blood, which cannot be replaced by ever so rich a supply of bloed constituents ; and we
cannot expect it to infloence the l{.imﬂlered. digestion for the better. As far as its favourable
effects on the blood ecorpuscles are concerned, we have no proof that these in one disease soffer
individually, er that their normai funetion can be ineressed by drugs.

On the other hand, improvement frequently talies place in chronic, almost stationary cases,
by the use of iron, rest, and good diet, whilst on these being discontinued the patient relapses,
80 that it is not justifisble to refuse to the iron some share in the improvement.  Probably also
much depends on the form in which the iron is given. In the provinee of Sao Paulo the impure
sulpbate of iron is used by the people at large. In gpite of its impurity, and of the large quanti-
ties in which it is taken, it is well borne, and the resultz are good. Another favourite remedy
with the people is iron Hlivgs boiled with lemon or citron juice.

* I tried the eifects of Exi. Fil. Lig. obinined from Messes, N, 5, Camphbell & Co. of Colombi, on the larva,
and t!v?' alied very quickly in it.  The drug was very pure.—Trons.
Very rapid recoveries are made in the Colombo hospital aficr tbe cxpulsion of the parasites, — Freus.
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If the worms are expelled, iron can be dispensed with, ns without it quick recoveries take
Jace.  Still, it is a suitable remedy to preseribe during convalescence, as it may happen that the
atber is |'|ru[u|rg{'ii, nnd, besides, patienta tolernta the ih'-'!! well. i I.t 1% ll'l!'l-'JH'-lllll'! Lo ]_'!'E"_Bp_ﬂil
patient in sight for a considerable time, and should he wish medicines, this cheap, nninjurious
'I.'E]I:H'li'l', and one sanctioned IJ:,' |u||g usage, mMay he pTEHI:‘.ri'I.Il'."ﬂ. The pre T'H.t-lﬂ_l'l which _iﬂ}TJBIdEI'
most suitable, a8 it combines free absorption with good hemostatic effocls, is the qul.llilr ferri
sesquichloridi ( Bas. ), a preparation well tolerated in the severest case. The lignor may be pr{-pm'_ef]
faceording to Bernatzik) by adding from one to twe per cent. bicarbonate of soda to the official
liquor ferri sesquichloridi, by which the latter becomes darker, less acid, and more astringent to
the taste.  Should, in addition, the hremostatic effects be desived, large, concentrated, and frequent
does may be given. The addition of anything elss is not necessary. 1 have never seen any
effects from at, althongh [ nsed the pre!;um.ri-m for & long time. The taste is certainly not
agreeable, vet it does not eause nansea, and is by dilution bearable.

The following may be prescribed :—

Ry Liguor. forrvi. seequichlor, (Hag) ... oz i ;
8, Five to ten drops in wuter three to six times a day, N.B.—Deller to mix it
with the water when it is to be given,

If from any cause the radical cannot at once he underiaken, arsenie, in conjunction with
good mourishment and nursing, shonld be prescribed.  The stetus guo may then be attained to,
or even some improvement take place as it seems, particnlarly as no intestinal heemorrhages ocene
under this regime.

Buitable diet is of incomparably greater importance than the iron. We have to do with
patients who have lost, and may still be losing, large quantities of blood, and whose normal loss
in tissue changes, as well as the direct loss from the blood, must be made good. On the other
hand, we have often disordered digestion, and an extremely sensitive condition of the intestines
Loth eonditions opposed to an increase in the supply of food. 'We must, therefore, make choice
the most digestible food, eontaining much nourishment in small bulk, such as milk, eggs, heef,
in a form in which it can be easily absorbed.  An exclusively milk diet is suitable in severe cases,
and is liked by the patient; in mild cases exercise may be allowed to increase the appetite, &e.
Hevere cases must rest in bed. Porther, infection must be prevented. It is true that many
of this class, who belong to the poorest part of the popuolation, cannet obtain the nourishment
indicated ; but, on the other hand, eases also oscur among the well-to-do-classes who can afford ity

The influence of good diet makes itself apparent soon after the expulsion of the parasites,
and recovery takes place very fast under favourable conditions,

Change of air, which really meant a change of drinking-water and of the whole mode of
living, was justly recommended so long as the canse of the disease was uoknown. Now
!Iﬂ]IIEII'.'IgE is only of imporiance by bad ¢limatie conditions, and with the view of preventing further
infection,

Transfusion, as fur as T know, has only been once tried in anchylostomiasis. The patient,
8 Gotthardt labourer, died,

Since that time the question has not, to my knowledge, been again raized, and in fact
there is little probability that thiz mode of treatment will ever be of service in the disease.
Severe intestival heemorrhages requiring transfusion, as indicatio pitalis, occur extromely geldom,
and still more seldom will it be possible to carry out the indication. The transfosion should be
direct Irom vessel to vessel.

Further, the patients do not die, as a rule, of oligeemia, but of cardiac weakness, and it is
doubtful whether transfusion conld do a0 much, where enongh fluid is already present, as the
remedies to be immediately mentioned. Shonld transfusion be wished as a Ej.'mpt:‘,-mat.i{: Temeﬂj‘,
blood alone must be wsed ; and the advantare of introducing blood corpuseles from without is
problematical, On the other hand, regeneration, afier the cessation of the cause, takes place pgo
rapidly that this mode of procedure can be dizspensed with,

We shall now discunss the symptoms cansed by passive engorgement. Among these,
bezides catarral of the stomach and lungs, dropsy is to be Epmiallr mentioned. The latter onlj'
demands treatment. when it is the direct result of disordered cardiac action, whilst elizht degrees of
wilema require no special treatment. The varions ordinary dioretics may be employed to
advantage. The use of strong drasties is decidedly contra-indicated, as after a slight improvement
under their nge the patient invariably becomes worse,

Diaphoretics may also be vsed to advantage. Among the latter, pilocarpine iz recom.
mended in snitable doses, but these drogs can, as o rule, be dispensed with when digitalis is
properly administered. I must declare from long experience, that this drug (digitalis) next to
the anthelmintics is the most sffective erLg in the treatment of anchylostomiagis, Cases ocour
in which the improvement of the cardiac action by digitalis is the primary-indication, and the
treatment of the original disease the secondary.®

I feel calied wpon to emphasize this the more, as no author has hitherto to my knowledze
made the same recommendntion, L‘Iigir_,ulia. is specially indicated in chronic cazes in which
defective cirenlation is betrayed by the occurrence of murmurs, incrensed or irregnlar cardiae
action, or the cyanctic appearanee of the lips and nails, s well as diminished secretion of urine. 1
have quite lost fear of the nse of digitalis in such cases of anchylostomiasis in which degeneration
of the heart mnst exist, ns I have had a series of brilliant resalts in severe cases without any Tl
effects.  The dropsy not only disappears within a very short time, but the bronchitis and disorders
of digestion alse improve often in o surprising manner. The effect here is quite avalogous to

* I'nse the Tr. Straph : and find it svits very woll.— Trans,
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that which iz daily obgerved in cardine disense, when the compensation begins to give way.
Only in anchylostominsis is a defioite core possible. [ once saw intense general dropsy with fast,
irregular pulse oceurring in a negro suffering from a very pronouneced form of secondary cachexia,
the result of anchylostomiasis of ten years standing, after the expulzsion of only a few parasiles
three times in the conrse of the last year. Hach time the pulse became regnlar under the nse
of digitalis, and remained so a long time, whilst the dropsy suddenly disappeared, He did
not :[l‘E-'II.'iII come under observation, as he gmlimu"}.’ gt perfectly well, I linve almost always
used digitalis in the form of pulvis foliorum, in pills of 2} praivs ench from four to six times o
day. The drog in this form was not ouly completely effective, but also preferred by the patient
to the infusion. T begin with lurge doses, diminishing them as the effects are produced, and stop
them when complets, examining the punlse twice daily. Whenever possible, well-known
preparations slunthI be used ; with new {warmminns cantion is constantly required. Should no
effects be produced, the qoality of the drug should be at onee examined,

In many cases it is necessary Lo comimense |r3* the exhibition of d[giln[iﬂ, in others the
drog is used after the expulzion of the parasite. Bhould the cure last over geveral days, digitalis
may also be given doriog the period. 1 will still here mention two series of drugs which came
into use through the abzence of aspectfic treatment.  The first consists in the so-called stomachics
and bitters, of which some are dumestic remedies, yet they have had less results than the other
domestic remedies, and may now be quite dis 1(-||m}ri with ; the second series consisls of purgatives,
amongst which the drastics are specially vsed.

It iz wot to be denied that a temporary improvement of digestion amd of local pains often
followed their wse. They, apparently, acted Leneficially by expelling masses of mucns and
accumulated faaces, vet, asalready aaid, their nse requires cantion : the sluggish bowel peculiar to
the disease during its acme requires the use of purgatives after the expulsion of the parasite is
completed. Baline purgatives in moderate dozes are the best remedies in this condition. With
suitable diet this symptom also disappears—disense itself tends to recovery, Following the
directions which have already be given, it is rare that other drogs will be reguired. Muriatic
acid, or Carlsbad salts may be often preseribed with miv:].nlugﬂ. I digrrives is present, this
ghould be stopped after the parasite is expelled by opinm or astringent remedies. Narcotics are
geldom required to alleviate pains. Having discussed the varions methods and remeldies, we
mny review shortly the whole treatment. Suceessful as the treatment of anchylostominsis is, yel
it is by no means simple, amd suecess essentially depends npon strict adherence to the directions.
It is therefore very desirable that the treatment of the severest cases should take place in
hospitals, or under the personal supervision of the physician ; and even for the milder cases this
ig ot least necesaary until the parasites are completely expelled, beeause, nofortunately, we have
to do mostly with patienis who cannot obtain otherwise either nourishment or nursing, Oae is
ton often forced to an ambuolance form of trestment, and we must, therefore, have regarnd to
this, hut we must first show how this can be best done for the patient himself,

A clue to the dingunosis is mostly possible at the first glance, and gains in all probability on
learning the history. The examination of the individual organs brings further confirmation.
For the purpose of recording the history of the disease, the scheme annexed to this monograph
may be used. If the state is put down weekly, the smallest changesin the condition of the disease
may be easily judeged, and valualde statistical material is acquired for the solution of many

uestions still unresolved. The examivation is only eowplete wlluen it includes examination of the
mees. By the microgcopical examination of the latter one becomes convineed that the anchiylog-
toma ova pass in corresponding numbers, and recognizes at the same time the pregence of other
worms, A small number of ova points to some complication, whick should be Jooked for ; besides,
it may indicate a disease of long daration or little resistance on the part of the patient ; or, lastly,
tohaving already undergone treatment. A large number of ova peiot to the opposite conditions,
but besides the number, the amount of food taken, as well as the volume and condition ag to water
of the feces, must not be left ont of consideration.

It ia therefore betler to examine the natural gtool than that passed after an aperient.
Before beginning the treatment, any nausea, disorders of cireulation with considerable dropsy, as
well as constipation, must be treated in a suitable manoer.

The evening meal preceding the exhibition of the thymol should be light, easy of digestion,
n:mr.l'ail{n;(llwitlmut leaving much residue behind. Some hours before that the preparatory
medicing should be given. The anthelmintic iz given next morning early on an empty stomach.
Coffee and soup are allowed during the cure, but the patient had better keep his bet{l One hour
after the last dose 1g taken the ordinary meal may be allowed, after which mild cases may he
allowed to go about ; if the bowels are net moved for some hours after, a mild aperient may be given.
Fluids, too, are desirable in the interest of the examination. The first stools which pass after the
use of anthelmintics are preserved. They are distinguished by the odour of thymel, which almost
covers the faecal odour.  After previons dilution, when this appears necessary, the freces are
plmd in small |Jurtiunﬂ in flat white plntes., or are allowed to flow slowly over an inelined
gurface.  In this manner the worms may be easily counted.  From their number in connection
with the results of the examination, the fioul result may be already anticipated. When the
treatment is successful the patients, according to their own statements, feel greatly relieved.®
After the process is completed, n few days may be allowed to elapse, during which the treatment
may be merely diatetic and symptomatic. Diarcheea should be eontrolled, and any increase of
dropsy be treated by digitalis.  In the absence of any other indication, iron may be prescribed.
After the lapse of a few days a microscopic examination of the normal fieces should be made.  If
no ova are found, the symptomatic treatment may be continued so long as it appears necessary.

* In my cxporience patients feel greatly relieved afier the dose of thymol, and long for a repetition of it.—Trans.
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Milid cazes may be allowed to go with an injunction to present themselves t‘url ingpection once a
wesk. Even at the first inspection, new, or rather increased, vessels are seen in the conjunctival
sac, the pulse begins to fall towards the normal, and later on all this becomes m::raﬂg:i.n.
The appetite improves rapidly, sud all the abonormal gounis aml murmurs disappear, hllt-l lowly.
The intermittency of the pulse disappears very slowly, In many cases the general condition is
already markedly improved within the first two weeks, 50 el &0 ﬂ:iq.tt.lm paticnt, if he strongly B
urges it, may be ailowed to resnme his ordinary cccapation, on condition that he should stop on

the first fecling of exhaustion. The cure can only be considered complete when the patient 3
foels perfectly well and fit for work, and the colour of the skin and mucous membrane becomes lr
normal, which mostly requires from three to eight weeks. It microscopic examination show that

only & fow females are still left in the intestines, these may certainly be left, but the cure will be:
slow in consequence.  Crenerally then, in comparison, more males are left, as these, on aceount of
their gize, are more difficnlt to expel. If the parasites are not approximately expelled in the
proportion of two males to three females, then most probably a portion of the former are left
belind, but they are less injurious than the females.  In eases where the core is not radical,
nomerous females are also left behind,  In that case the process should be repeated in the
course of one week, and this should be contioued as long ns ova pass in the fieces. By my mode
of treatment I have never been obliged to repeat the process more than once.

In ambulance practice one can ouly judge of the cuse from previous examipation of the
freces. The drugs are given with due instructions, and examination of freces follow in o week's:
time ; aceording to what the examination reveals, the dose is either repeated or other treatment
adopted. If examination of the feces is not practicable, one must judge by the feelings of the
patient, and repeat the dose or not. :

It is not recommended to continue repeating the process only until no more worms pass,
a8 the patients eannot slways fod the small animals ; and Turther, when the directions are not
|rr4:rp|3r|!_g.' carried out, anchy lostomwa may still exist in the intestines although the anthelmintic
may carry none away. Alver the curs is mmr]cted the patient should still be examined ones
or twice after long intervals. The task of the physician must then be considered at an end,
when he has informed the patient, further, of the conditions of infection, and has given directions.
how to prevent furiher introduction of the parasites,

Ve have still to say a few words about the prophylaxis of anchylostominsis.

Two eardinal questions face us here :—

(1) How can the spread of the anchylostoma and their larvae be prevented?
(2) How is their introduction into the human intestines to be prevented ? 3

As ananswer to the first question, a knowledge of the eanse of the dicease, and of the methods
adopted to cure it, should be made as well known as possible. Every infected individual becomes
agource of danger to his immediste surcoundings, which can only be obristed by the erpn]aiﬂn
of the poarasites. A methodieal treatment of every case of infection must, even under the worst
hygiepic conditions, lead to the stamping out of the disease.  Still this goal is not so ensily atisined,
as the presence of o small vumber of anchylostoms is ouly detected by the microscope, whilst it
is generally only those infected with great numbers that come for treatment.

Our method of treatment is not yet ao a.lgrmhlc that we can try it without more ado in
every suspicious case. Il we possessed a remedy against the anchylostoms, such as we have in
santonive against the asearis, then it could be administered periodically as the existing
circumstances pointed to infection.  Another indication, in the first question, is much more easi
gty Lhe preventing of fieces being left seattered over the soil by the erection of suitable latrines,

Self-evident as this is from a hygienic point of view, and general as these are in civilised
countries, vet all the epidemics which ﬁn.ve yet ocourred of the disease have been undoubtedly
duoe to o want of regand lor (hese. :

The larvee do not seem to develop in the coutents of latrines, becanse, apparently, the
Intier are too Huid,

There has never as yet been any case which conld be traced to any latrines, or to their
contents when nsed as dung,  This proves that the mode of disposing of their conteunts hitherto
in use is o this respect wichout danger.  Should it be desirable to sterilise the excrements, heat
18 Lhe best for the purpese, Crude carbolic acid or the stronger mineral acids are less effective.
Io order to prevent the introduction of the parasite into the stomach, caution is required in the
use of the drisking-water. Runsing water taken immediately at the well or spring is the best,
or the water of draw-wells to which rain water from the surface has po access. Bub even
in all possibility, infected water, if not divectly swallowed, but allowed to stand till impurities
settle to the bottom, is without danger, provided the depesited matters are avoided.

_ Filtration offers full security against infection. Porous stone or carbon filters may be used ;.
a piece of paper, or even a few fulde of cloth, are all that is required to remove the larva from
the water, so that there is no necessity to boil the water to sterilize it.  Where the condition of the
drinking-water is patent, as in most countries affected with the anchylostoma, it is as well, from
otlier reasons as well, to use for donking purposes only water which has been boiled.

_ The attempt to prove the presence of the anchylostoma in the water or mud is without any
practical value, as a negative result proves nothing, nad a discovery of larve valueless, because
the larvee of other parasites may resemble ours very closely.

: After wany attempts I ouly succeeded vuee in finding in the mud of an undoubtedly
nfected water two living nematode larvae, which corresponded in every respect with those of
the 'Il:'“]'}'lwwluh reared by mysell. A later examivation of the same water remained without
result.

; Infection by the hands, through clay or mud, &c., adhering to them, as often is the case
i ;;:;I;ni“ke“’ winers, aud children, can be avoided by cleanliness. KEating with un
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hands shonld also be prohibited. In mines and brickfields the infection of the locality can be

guarded against if the fieces are properly disposed of.
As can be inferred from what has been said, the development ol the discase only takes
lace nnder bad hygienic conditions, and it beloves us in every case of anchylostomiasis to search
into the cause, and do our utmost to remove it

APPENDIX.

The first part of this work was completed in Brazil before the end of the year 1854, and the seeoud
at least roughly sketched oot As the publication was considerably delayed, it was possible for me to
axaming the large number of works on the same subjeet which the year 15835 brought 1o me. I had also
an opportunity, during my iravels through Europe, to become acquainted with many of ithe authors, and w0
confer with them both by word of maonth and in writing. I then became aware of ALY @RIk in my desorip-
tion, which I now endeavour to fill np from personal information and from the literature of the subject. As
to the propagation of the anchylostoma, I have to add that this was observed by Grassi anid Parona in an
individual from Navarre (Pledmont). Further, Grassi found the sume amongst the brickmakers of Lombardy,
likewise in Sicily amongst country people, not miners, who enme from swampy distriets. “This author
emphnsises tho cccurrence of tlie disease in Ialy in swampy distrieis.  Leichienstorn hns eolleeied already
up to June, 1835, foriy-seven cases amongst the brickmakers in the neighbourhood of Kilo, 1 heard also
that amongst miners in the nerghboorhood of Aachen new cases have been discovered. Farther, the
communieation of & fricndly colleague makes it probable that anchylostominsia oceurs also among the
miners of Saxopy—at least there severe apmia has been soted nmougst the miners, It is indeed time
to have all mines examined systematienily for the prescoce of anchylostominsis, To the history of develop-
ment of the anchylostoms I have still to wld from observations made by Professor Leichtenstern, wnd
kindly thown to me, that with the stage of the formation of the eysi, the free life of the anchylostomn does
noi end, which I, without anticipating further communication from this observer, quete here with his per-
miggion. I further infer that the pericd of the so-colled encysiment s only o be understood 58 n stnge o
the development of the ekin, which Leuckart and Grassi had slso the goodness 1o point ont to mo. It is
worthy of note how long the larve retsin the old skin ander certain conditions, and how large the same
appears in comparison with its contents.  The throwing off of this covering, which I often observed, but
gonsidered pathological, is explained wow as a physiological process ; whilst, on the other hand, sketehes
ag those in Ggures ¥V, W, X, muat correspond io progesses of degeneration afior death. I can now caplain
why an attempt at infection, undertaken upon mysolf with encysted larves, failed. Further, I believe,
ull:ppnuiug further stages existed, that what has been snid on the condition of infection iz not affected
theraby.

IJcri‘"u:rll:lt!r, Grassi, on pest-moriem examination of a case in which about 3,000 parasites wers found,
mude the discovery of encystod specimens in the submucosa.  These were smaller (threo 1o six millometres),
and much more delicats then the maturs sproimens ; six of them wers females with somewlnt developed
ovaries and oviducis, a8 well s an empty wierus, The constant occorrence of an encysted siage of
development in the submucoza muy now be looked on as certain, The oases are thue explained, mentioned
by Leichtenstern, in which, aftor all the ova had disappeared, after zome time these again appeared in the
fmoes. In ihese cases, in which fresh infection was possible, encysied larve must bave been left, and
became capablo of further propagation aiter passing into the lumen of the enpal,

It is therefore mivisable to repent the process afier some time in view of this eventuality, as I did.
]111 doing this, however, I had only canse in very fow enses Lo suspeet that single worms were developed
ater on.

The most of the patienis had been withdrawn from eonditions of infection for o considerable time.

Grassi, in the same case, in the examination of the feees, found a young nematode of <2 mm,
with a capsule-like mouth, which resembled a larvs of the dochmivs trigonocephalus, ns desoribed by
Louckart, and may bo regarded as the Grat parasitic stage of the anchylostoma. It is to be hoped that the
other stages in the history of development may goon be discovered. | will further mention that Grassi is
of opinion that the dochmins trigonocephalos of the dog is hematophag, and that dochmius balsami is
oot identical with dochmivs tubmformis. To the pathologieal, anatomical, and chemical state of the anchylos-
toma I have further to add that the sponianecus evacuation of the worms was not observed by Grassi, bt by
Paroon. The first fonud in one cuse of hemoiemesis numerous ova in the vomited matters.  On autopsy
mude lnter on the left ventricle was found thickened with a alight amount of fatty degeneration of the
enrdiae muscles, more intense degeneration in the capillary muscles.  In the same case hemorrhages were
dizeoverad in the retinag, already detected duriog lifs, The axamination of the blood during life showed a
pumber of blood eorpuseles of various degrees of size, all abnormal.  In this ease the medella of the bones
was also examined. {Grassi “Intoroo ad um easo d'Avnchilostomiasi.” )

Further, Loichtenatern —* Biroer's dentscl med. Wochensclir,'—Nos, 28 to 30, 1554, corroborated the
fuet thai, even with good preparations of Ext. Fil., relapses oecur, which does not accord with my
experience with thymol. I would therefore urge in using male-forn that previous preparation be carefully
made, aml eventually the method recommended by me be employed.

Bern, September 1, 1885,

Scoeue For THE Examinarion or PATIEXTS SUFFERING FREOM ANCHYLOSTOMIAZIS,

Hm ﬂf Pliiﬂlt............ BEEGEEES bEasrmmrrEnn Form of D].EE‘.I.!E" and stlst.“....".....,........-... MR aiunn snhum iRt

1. Personal :— (3] Eu.r|jr eourse and treatment
) }r Place of residence at time of infection
Eb_] Ago (d) Employment there
e} Ocoupation () Conditon of drinking-water
d) Ruace Frecal matter, bow disposed of
) Nationality (g) Uecurrence of analogous disonses in the

() Other remarks I neighbourhoad
|

x k) Latest place of residence, socupation, swd
2. History: etinlogical und bygienic conditiong ;— () h}'girﬂla eondlitions b3 '

(=) Timg and modo of commencement ' () Other remarks
77—81 [ 5831
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8. Examination of the digestive cegans :— |
{a) State of the tangue |
&) Saliva
{r} Eructations
{d) Vomiting L
(e} Increased appetite (hulimia)
{f) Diminished appetite (anoxexia)
w] [:'h,upgcil j|||_|-l,ll51.¢ {geuphu.g; and allo-
tricphngy
(&) Meteorizmns
{i} Diinrrhoza
(&) Constipation |
(f) Hematemesis |
{m) Intestinal hoemorrhago
(n) Otler romarks
4. Examinntion of the heart, arterics, and veins i—
(@) Cardiac area
(B} Inressity of leart’s netion
5. Examination of the skin, mucous membranes,
and eyei—
(@) Vasenlar eondition and coloar of the
eheeks, esrs, nasal alm, nails, &e,
(F) Pigmentation of skin _ ;
{e) Vascular conditinn off junctive bulbi
wird af the conjunctival sao
?5!} Zelera snd conjunctiva sclorm
#) Cormen
(F) Retina
(g} Vascular state sod cobour of lips, tongue,
snid palate
(&) Oiher romarks
& Dropsy t—
() (Edema of eyelids aml choeks
(&) (Edema of extremitics
(&) Chemosiz conjunctiva
(d) Hydeothorax, bydeoperioardivm, and
asciles, Cerebral @dema
(e} (hther pemarks
7. Exsminniion of respiration —
(=) Frequency and charaster of the respi-
ration at rest and in motion
(&) Uhber remarks
{:"} Ingpmslen
(e} First cardiae sound
{#} Zecond cardine sonmd
Fremitus (epigastric pulmation)
%T} Other remarks
() Frequency, state, and rhythm of pulss
(1) Arlerinl Fu,:lll.l.i.ﬂnIl aounds, o] muarmiars
(k) Blowing murmurs
(f) Venous pulse and undulation
{re) Oglier remarka
8, D¥igordors of the special organs of sonso, of smm-
sation, and of the searetions —
(o) Nuoiscs in the ears
(&) Colonr, vision, and darkening of the feld
of view (femporary)
{-:} jullﬂ}-ulu'l p.m‘! amllmﬁu
() Formivation and numbness of the extremi-

ties
(e} Other remarks
(1) Perspiration
{g} Other remarks
8. Orgavs of genscation ; —
{7} Whether normal
E&J i'iill!ml-l'hﬂ.la'un
¢} Pregmancy end loctation
{ﬁg (ther r&m-ﬂ:s
10, Localisntion of pain :—
{a) Palpitation
&) Pain in cardiac region
{e) 'ain in sernbiculo cerdis
(ef) Pain inright und left by pocbondeise repions
{2} Pnin in oiher parts of alddomen
(! Headoohe
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(£) Intercostal pains

(&) Lumbar paing

{(¢) Pains in extremitics
(&} Paing in the bones
(I} iiker remarks

11. General disorders :—
(e Ineroase of tem ture
{#) Diminution of tem ture
{c) Senaation of ¢old S
(e} Weariness
(e "lih'mb
() Lryspmaa
{£) Sleep
(%) Slesplessness
(1) Giddiess
(&) Fainting fits
(1 Uther ramarks
12. Examination of the blowd :—
()} Number of blood corpuscles
(b)) Hemaglolin (quantity)
(=} Abnormal elements
ey Orther remarks
13, Exzamination of the urine =—
{nj []u-nﬁlg
gﬂ Bpecifie gravity
&) Colour
{ef) Albnmon
{(#) Othor romarks

Examination of the fmees :—
{a) Increased mucus
L] l’minf of undigested materinls
{2} Anchylostoma ova
() Clarcot's erystals
#) Bleod
() Quantiy (daily)
fﬁ Conaistenee
&y Caolour
{-‘3 Other remarks
15. General examination of development :—
(@) Development of skeleton
{b} Muscles
(e} Punniculus sdiposas
() Retarded growth
¢} Retarded puberty
S} Uiher romarks
Results snd complications =—
) Pulmonary alema
&) Hmmorehagic infarct
Er}l Cerebral lmi‘ﬂﬂ,‘ and embolism
af) Epileptic and hysterie attacks
{e) Urther parasites
() Struma
(&t Malaria
(4} Laryngitiz. Aente and chronie bronchiiis
(1) Tuberculosiz
EHI Mleeration
{1}] lllmm!r:hl!u (epistaxis, motrorrhagia)
m) Injuries
En] Other remarks
17. Therapeutics :—
(=) Drugs used
[l; Number of anchylostoms expolied
(=) Muration of treatment
{4} Onher remarks
18, Terminstion of the disenss f—
{a) Complets reeovery
Eﬁ} Remaining disorders, &eo.
c) Paszing into other diseases
(o) Desth, enuge of same.  Post-mortem ex-
amamation

(e) Other remarks
1% Later obhservations: —
) Further history of the patient
Eb] Continuation of tho foens of infection
{instruction thereby)
() Diher remarks

14,

16.

ANCHYLOSTOMA DUODEXALE.®
(Transdated from the German of DB, B0NCLTHESS, by DR, 1. T MACDORALD, of the feylon Medical Pepariment)

Avour five years ago there was quite a flood of medical literature on the occnrrence of
anchylostoma dnodenale among the workers of the St. Gotthardt tun nel, and on the anemia

by the parasite,

Contributed by Dr. Schulthess of Zurieh to the Berlin Wochenschrift of November 15, 1886
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This literature merely established the fact that the worm in question cansed anmmia
among a large number of the workmen, and a large mortality, and that this anmmia and high
mortality was doe to the presence of the worm alone.  It, on the other hand, established little or
nothing at all in regard to the development of the worm, or to the deseription of the disease as a
whole.  Since that time contributions have appeared from time to time from the mining districts
and brickfields of France, Austria, and England, which have kept alive the interest at one time
aronsed in the minds of practical physiciang by the St. Gotthardt ontbreak. Some of the
Bt. Gotthardt patients, abont fifteen, as far as | remember, were tréated in Zurich in the year 1551.
I had then, being assistant at the time of Prolessor Wyas, an opportunity of examining this
parasite. The results of my researches were published in 1581 and 1882,

Cnee familiar with the sabject, I followed with interest such contributions as appeared
from time to time by others, the more g0 as I mysell differed from earlier observers a8 far as the
anatomical relations of this nematode was eoncerned. Unfortunately, at the time very few took
any interest in the anatomy of the worm, and so I had few opportunities of controlling my own
observations by comparizon with those of others.

The books on medicine and helminthology which I examined had nothing new to offer me,
and very often repeated over again views already, as I believed, proved to be erroneons by recent
researches. T may therefore be permitted to make some remarks on the subject. As to the state-
ments concerning the geographical distribution of the parasites, the following passage oceurs in
Brass’s " Text-book on Human Parasites,”” page 63 :—' This worm is principally met with in
gouthern lands, especially in Bgypt, Brazil, Italy, and Bwitzerland. Lately it was foond among
the workmen engaged in the 5t. Gotthardt. It seems to be epreading gradually towards the north.™

In the first place, I must protest against any such supposition as that Switzerland possesses
a “southern climate,” and ranks with Kgypt as the home of the anchylostoma in consequence.
Horr Brass may satisfy himsell from {!arl[i.ut econtribations —¢. g, Doigoon—that before the
Bt. Gotthardt outbreak anchylostoma duodenale was never observed in Switzerland. 1 have no
doubt that every one at all acquainted with the sabject will agres with me in contradicting the
above statement, innamuch as it is ealenlated to give false ideas concerning the (gradual) spread
of the parasite.

The characteristic peenliaritiez of the localities where the parasite is met with, such as
badly drained land, dirty habits of the inhabitants with regard to food and drink, are sufliciently
well known.

It seems to be worthy of remark that amongst these loealities some, eapecially mines,
have a high temperature, whilst others, such as brickfields, have a low.

Letchtenstern, in his latest observations, asserts that it is possible that the epidemics
amongst the brickfields may have originated from the mines.  According to Leichtenstern the
infection is not constant amongst the brickfields, and the attacks, which now and again occur,
are to be attributed apparently to infection from the mines. It iz to be expected that the
obizervations of Leichtenstern, so valuable in this respect, will give us further conclusions on the
influence of this factor in the spread of the disease in the near foture. It is as yet doubtinl
whether the parasite, without renewed infeetion, can persist in any place where the temperature
is low ; further, in recent literature on the subject there occnr statements as to the size and form
of the anchylostomum doodenale.

Leichteostern has wade a number of observations in this direction. He comes to the same
conclugion as I myself, although, as far as I know, my work was at the time unknown to him, I
am fquite satigfied that the statement made as to the length of the worm, viz., that the male is
noder all circumstances smaller than the female, is not correct : it i= more in accordance with
facts to make the lower measurements of length for both sexes equal.

Laichtenstern gives the following measurements of length :—

Male - 70 to 17-2 mm.; average B3 mm.

Female 70 to 16:5 mm. ; aversge 1148 mm,
My own measurements give the following results :—

Male G0 o 116 mm.

Female G0 e 15 mm.

At the same time I found that the female met with in the stools appeared nsually bent
backwards, forming a slight curve, whilst the males, on the other hand, appeared with the lower
part of the body sharply eurved, or coiled np, or perfectly straight.

Leichtenstern made the same obaervations, and they are worthy of record as distingnishing
at once between the males and the females. 1 repeat this, inasmuch as Brass asserts that the
male appears bent in the middle. 1 had a further opportunity of cbserving that the length and the
thickness of the animal differed in this respect, that the one patient passed on an average larger
worms than the other,

Leiuhtcnate_m—whn, g0 far as is known to me, is the only one, except myself, who made
the same observation—conneets it with the age of the worm, It is possible that the age may
lﬂ;‘i)’ a part; bnt I wonld remark here that length does not indicate age so much as the large
and strongly developed coils of the ovary, I do not at all agree with Leichtenstern when he
represents the female as the blood-sucker (rar.cfoyiny, and its darker colour as due to the larger
quantity of blood taken up by it. In the nnmerous examinations made by myself personally
of the stools, I have found the intestines of the male oftener filled with blood than that of the
female. At all events, it may appear plausible that the female, on account of stronger
development, may require more nourishment. [ never had an opportunity of observing the entire
animal of the colour of blood, if I understand Leichtenstern rightly to mean that ; the intestines
alone were coloured.
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If totally enlonred, then the blood colour must have diffused into the fluids of the other
cavities. The darker colour of the female, which I have likewise relferred to as a distinetion
hetween the sexes, depends, as [ have already explained, on greater development. A question
very much discussed is the relative number of the twe sexes, which Bglhnrz puts down as one
male to three females. Numbers originating from post-mortem examinations are but little known ;
we therefore depend mostly on numbers obtained ‘F'mm wormg expelled. T cannot be gertain
that these numbers, which { obtained from the patients treated by me, have any great valoe.

The dilnted stools were poured out in quantities easy of inspection uwpon plates, and sub-
mitted to my own inspeetion, so that none of the parasites escaped detection, OFf other ohservers,
only Lutz, Leichtenstern, and Trogsat ;:-;:ul:l!s_!n:l the worms lla.srrm_[ in the stonls a.[:lnr -_H.Ilt-h!lmlntu:rl'
giving males and females, Trosent only gives one case, and limited the examination to the first
three or four stools after the anthelmintic. In this esumeration another question arose, viz.
whether the males passed constantly in the later stools, and why? It has been already observe
by different authors, that after the exhibition of medicine the males were always late in passing.
Varions hypotheses have been set up to explain this fact. I give in the following tables figures
found in the literature on the subject, and valuable in this connection :—

Roth, Bate (5. & Bognion [4] poge 11) counted on post-mortem examinalion—

o Males, Fatmilies, Projeartiod.

I 35 47 1 : 134
E. Parona (9) counted in the stools 1—

2 131 4650 I : 105
Loichtenstern () connted in the siools j=—

No. Mabis, Fomales, Propartion.

3 235 460 1 195

+ 38 141 AL E ]

& 10 a5 : 1 : 350

b L H] 223 I : 268
W. Schulthess (2) :=—

7 185 459 1: 24

8 13 &l 1:39

9 10 125 123

Lo 4 b 1: 270

L1 1 152 1 : 152

12 0 142 0 : 142

14 0 250 a o 250
E. Parona (8):—

14 5 P 95 e I: 14

15 25 L3D s 1 :6
Adolf Ltz (T):=—

14 == Hio = 1 : 33

These tables show that the females are found in larger quantities than the males, both on
post-mortem examination and after the use of purgatives. The proportion between males and
fernales varies from 1 : 134 to 0 : 250,

I remember quite well that during the Gotthandt epidemic it was at first difficult to dis-
cover males. What iz the value of the above numbers in determining the relations of the sexes?
In orvder to decide that, [ must first speak of the peenliar so-called tenacity of the male against
authelmintics, which E. Parona discovered. 1t has been noted in the numerous examinations
made that the males passed, as the above figures show, never appeared in the first stools. [
cannot give nonmbers, unfortunately, from my own experience like K. Parons, who gives the
following :—

Btaol. Males Furales.

1=t g 104

Znid 16 1%

ard 107 G6
Leichtenstern gives the following :—

Ist 10 124

2ud 25 7

I find ouly one observation in the literature of the subject which does not correspond with
this. Biinmler found in one ease, which he treated with various anthelmintics, first, seventeen
males on different days, and a few females later on.

Leichtenstern iz of opinion that the males resist anthelmintics more than the females,
apparently becanse, on account of their smaller size, they are better able tor conceal themselves.
I am not of this opinion. In the first place, Bﬂ.umier'u statement 14 against i, and, forther, a
post-mortem examination made by Biwmler and Schotteliug in 1885 supports my view. The
patient had been treated twice with doliarin, which, the first time, carried off a large number of
WOrms, tllﬁrﬂ%ﬂﬂd time a smaller number. On section, traces of the parasites were found in the
ducdenum, in the jejunum, and ileum, and here, and there, anchylostoma; in other words, the upper
portion of the intesting was free from worms, the lower portion still in fested. Unfortunately in
this case the sex was not noted. Amongst the parasites left behind, there must at least have been
some females, ns the stools contained egws. [f this experience is to endorse the clinical
observations quoted above, we must consider that the unexpelled parasites were mostly males.
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Further, we must consider that the males do not appear in the stools simultaneously with the
females, because they, at least at times, do not occupy the same place in the intestines. In
favour of thiz view Che following fact speaks, viz., that the males wander from place to place, as
was ascertained by A. Lotz He succeeded often in expelling single worms by drasties. They
were mostly males, and once he found one of them alive, This i]-m‘lu‘El] that the parasite was only
carried away mechanically, from its being loose in the intestine and not firmly adhering to it
Analogies with the other nematodes also forour this view, Irom the life-history of the
oxyuris we know that the males are found principally in the immediate neighbourhood of the
ileo-cocal valve, whilst the females lie scattered in the ewcum and large intestines. From
physiological reasons we may suppose that this separation occurs at times also amongst the
anchylostoma, and this is rendered more probable by clinical experience of a number of cases in
whicl, after o gingle dose of medicine, a large number were expelled, including, il we accept the
proportion between the sexes, all the males. On the other hand, T cannot altogether necept
Leichtenstern's view. The difference in size between the gexes iz not snfficient]y great to acconnt
for the one being able to hide itself. Unless further observations teach otherwise, we must
accept that the so-called tenacity must be due to position alone, It is to be regretted that we
have no post-mortem examinations which give, inaddition to the number and position of the worms,
alsothe position of the two sexes. Several scetions, of course, would be required to establish
with certainty, or to overthrow the above supposition.

As far as the first question is concerned —i.e., the congtancy or inconstancy of the propor-
tiong between the males and the females—we learn from the experiments hitherto made that
regults obtained by the expulsion of the parasite are very unreliable. It is only when several
cures have been carried out throughout that the numbers acquire value. For this purpose cases
must be chosen not long afier infection has occurred.  Spontaneous expulsion of individual
arasites, death of others, and go on, render the nombers of less value. The observations of Lutz
eserve consideration on thiz aceount. e found the ratio between males and females to be as
1: 1'5. Leichtenstern in one eaze found the ratio to be as 1: 344 ; another, with males maore
numerons, the ratio being as 1 : 1:95 ; and, further, a case observed by myself six weeks after the
patient was removed from the Gotthardt tunnel, the ratic being as 1 : 2-4. In eonsidering these
numbers we must conclude that the number of the males is more numerous than was hitherto
believed : proportions may vary sometimes.  The males may be said to form from one-fourth to
two-fifths of the whole number. The case mentioned by Roth shows velatively the rreatest number
of males. But the patient, in this case, had wandered about a long time after apparent infection,
and had been treated in several hospilals, amd capnot be gecepted ns normal. It may appear
striking that in onr cases there were o fow males present.

rom the experience of Leichtenstern we must conclude that repeated and re-repeated cures
would have expelled more worms and eertainly mostly males. That may be true for individual
cases, but not for all. In one case, after the worms were once expelled by a strong doge of male-
fern two other strong doses were given without any result. I have tried to explain this by
attributing a shorter period of life to the males than to the females ; only the case of Roth, which,
as indicaled above i exceptional, iz opposed to this view. In support of the view that it was
exeeptional, I can quote the following facts, that the patient in question had left the Gotthardt
tunnel eight montlis before, whilst the patient in whom the greatest number of males were
found had left the tannel gix weeks only before the cure was commenced. From the literature
of the subject I may still quote that all inquirers into the subject living in countries where the
worm is endemic, or who, like Leichtenstern, have had an opportonity to treat patients soon after
they left the place of infection, always speak of a comparatively large nomber of males. I due
attention be not paid to the last-mentioned fact, the supposition of Leichtenstern, that thres
females must at least be present for one male, may not find any great support in Turther cases.
A definite decision concerning these suppositions can enly be expected from post-mortem exami-
nations.

As far as microscopic anatomy is concerned, but few works of modern times give any
assistance. In the text-books even of the most recent dates, Lenckart's deseription, more or less
altered, is still met with. The hooked teeth are sometimes described 5z outzide, sometimes ag
inside the margin of the mouth, whilst the projection on the dorsal half of the border of the
mouth Leeomes in some works two pyramical teeth. The schematie picture in DBrass corres-
ponding to this idea, and representing the head of the animal, is distingunished by great want of
clearness. The muthor could have had mo elear conception of the parazite present in his
mind, and moch lesg can any one not acquainted with the subject gain an idea of the animal
by contemplating this picture. Even as little can his sketeh of the bursa copnlatriz satisfy,
especially a zoologist. Itis well known that among other charncteristics the ribs of the bursa
serve to distingnish genera and species,

The termination of the posterior rib with its biforeation resembles, according to Brasa,
rathier @ fir tree than the delicately-formed object 2o easily recognised nnder the microscope.
Iu this place 1 must refer to the work of my French colleague Fabre (13) (Commentary). There
iz a table given by him with copics of sketches from the works of Bugnion and my own worke,
Although Bugnion’s sketches are duly acknowledged, T must remark that of the three sketches
taken from my work, viz,, o representation of the tail end of the female and a lateral and an
abdominal view of the head, no mention is made of the anthor.

]1“ Trossat (8) 1 find several pages of text descriptive of the apatomy of the worm, and
two plates,

Unfortunately, in view of text and plates, T must express my astonishment that the anthor
was not able to make better nse of materiale ready tohiz hand, whilst, as iz evident from the work
itzelf, he is not acquanted with the appearance under the microscope.
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[t wonld oceupy too much time to mention indiﬁ:lun;? peints ensily proved to be erro-
neous, and contradict them, but a few examples may be quoted.

Beeause Trossat had found oo pure blood in the intestines of the worms examined by
him, he believed that the digestive powers of the animal were slow, that it required but little
blood, aud that, sccordingly, it was not dangerous as far as anmemia was concerned. He deduced
his cenclagion from but a small number of ¢ases, o from an imperfect examination of the stools.
Let him teach himself otherwise from Grassi and Lutz. The stripes on the skin are, according
to Trossat, often limited at the sides, sometimes ocoupy the whole peripher{. It iz here
apparently a question of a variety. OF the existence of the mouth-capsule Trossat knows nothing.

“ A hyaline membrane acts a2 a cupping-glass, and masses of muscular fibres give the
necessary support to the head.” * The delicate teeth on the dorsal margin of the mouthare placed
in the bottom of the mouth.” The author has evidently read something of triangular plates which
oceur there, and as he could not find them the teeth were made to serve the purpose, which,
unfortunately for him, are also of a triangular shape. Trossat has further found a sphincter
separating tie mouth from the msoplagus, agwin & gross deception. The appearance was
caused by the movements of the chitinous wsophageal lining membrane. He is also confused on
the subject of the cesophagus and stomach. Trossat had no idea of the three-rayed appearance of
the former organ with its cirenlar museles,

“The pointed tail of the female results from the thickening of the fibres, which form the
enveloping lamella of the intestine.”  This last sentence satisfactorily shows that the author has
no idea of the structure of the pematodes. ¥ The bursal ribs (digital-form prolongations)
amount to seven,” whilst the real members are either five ar eleven.

Finally, it was concluded a double uterns existed from the presence of a dounble spicula.
It is to be regretted that medical men, entirely ignorant of the subject of the anatomy of the
parasites, shonld thus encroach upon the province of the zoologist. He who has not time to
study the nnntomy of the nematodes had better not employ himself with the sabject at all, as
liis contributions are only ealeulated to confuse and to sprepd false views.  With the imagination
there is nothing to be done in this field.

In other treatises but few remarks are made concerning the anatomy. Leichtenstern gives
straight off six chitinons teeth to the month-capsole, but there are in reality eight, viz.,, four
bent, hook-shaped teeth, and four others {chitinous projections) which may be designated as teeth.

FPurther, it is an error whena he speaks of eges laid “ in parallel rows in the genital tobes.”
The eggs are uot laid in rows, bub the tubes containing the eggs are laid in parallel rows. (See
my work, pages 214 and 215.)

[o an Ltalian work (14) there is a description of the mouth made up from other descrip-
tions { Pervoncito, Bugoion, &e.); also here there 1s mention made of teeth and of jaws, and besides
the marginal teeth an extra one is meotioned as being inside, which in all my examinations [
have never seen. ‘The physiology of the parasite is but lightly touched upon, a8 i3 to be expected
from the diffienlty of the subject, Trossat alone is not here left in the lurch by his fertile
imagination. How little worth is to be attached to his observations may be inferred from his
utter ignorange of the anatomy of the worm. A description which appears in most of the works
is that concerning the mode in which the animal fixes itselfl in the mucous membrane. From
Ltz we learn that the worms are mostly or all fonnd hanging on to the mucons membrane in all
cases examined shortly after death. They are also, however, to be met with free in the intes-
tine, They probably change their place for the sake of nourishment—i.e., they wander. Concerning
the mechanism by which they fix themselves, we must still refer to Leockart's deseription,
hitherto the best, and therelore always quoted.

Perroncito aseribes “to an elastic membrane met with in the mouth-capsule " a share in
the sucking up of the mueons membrane of the bowel. Trossat considered it as self~evident that
the hooked teeth at the margin of the mouth buried themselves in the intestinal mucous
membrane, and that afterwards the muscles (which ?) provide for the movements of the lower
teeth. After | succeeded in making a little more progress than others in the anatomy of the
parasite, especially of the mouth-capsule, I had yet to confess that the mechavism had gained
very little in clearness for myself, In the first place, the question faces us, whether and which
teeth of the mouth-eapsule are movable, and which are not. Bugnion doubls whether any of
them are movable. From my research 1 must believe that the four * famons " (becanse they are
to be seen at the first glance) hook-shaped teeth of the ventral margin of the mouth-capsule are
firm aod immovable. 1 deduce that principally from the fact, that the maceration which
destroys the whole of the mouth-capsule except the chitinous portions, leaves those teeth
always in connection with the portion of the capsule to which they are applied. On destroction
of the capsule they do not loosen themselves from it, but a portion lJreuEa off with them. The
chitinous ring discovered by me, and which surrounds the upper aperture of the capsule, in
which alzo these teeth are inserted, helps to strengthen their position. The two teeth lying upon
the dorsal margin of the capsule are likewise incapable of movement, as they merely correzpond
to a deposit upon the already-mentioned ring. It is otherwise with the pyramidal chitinons
points lying at the bottom of the mouth-capsule, and always, and with justice, credited with the
pewer of piercing the mucous membrane. ‘These separate by long maceration, and it is probable
that on suction of the intestinal mucous membrane into the month-capsule by some linil.l‘.mzarl:«:\\
unkunown mechanisw, the teeth ave not entirely passive. In favour of that view speaks the fact
that they are here and there met with in eonnection with the chitinons apparatus of the ceso-
phagus.  Bugnion likewise seems to share this view,

Another question is, whether the mouth-capsule takes a share in the process of suction.
It seems so toome, ginee | have sneeceded in proviog that the bell-shaped mouth of the dochmins
(oot only of dochmius ducdenalis, but also of dochmins Lrignnmnpllu]ua and tubmbormis) is
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provided with a namber of slits, of which one completely divides the dorsal portion, with the excep-
tion of a small bridge on the anterior margin. These slits are found, in the oopinjured animal,
eonstantly shut : they open themselves, however, when pressare is made on the chitinions lumella
covering the slit. | eannot go further than leave the possibility of opening the capsule in this
manner an open question.  To say more, it seems to ma that the knowledge of this complicated
portion is as yet too little developed, As far as I know, there is no detailed description of it for
any of the nematodes.

What Perroacito aseribes to his elastic membrane is likewise not clear to me. I do not
even koow what portion he looks upon as the elastic membrane,

That the museles of the wsophagus can exercize powerful suction is clear from their nuntoe-
mical relotions. The three-rayed lumen with the strong chitinons walls will become almost
trisngular when the circular muscles are in action, and take up a larger space in the periphery
than in their position of rest. As the opening of the mooth-capsule into the wsophagns is
tolerably large and apparently capable of enlargement, the suction power of the wsophagus
re-acts very well upon the eavity of the former, particularly becanse, as [ believe, the capacity of
dilatation of the anterior portion of the wsophagus is relatively greater than that of the pos-
terior. 1 conclude that from the fact that the chitinons apparatus of the msophagus in ita
snterior helf is much stronger than in the posterior.

The following may also be taken into acconnt in the suction process. The dorsal half of
the capsule passes deeply into the maoscles of the msophagnz, and makes it proballe that at the
moment of suction the head bends backwards npon the dorsnm very powerfully. Throngh that
the ventral border is pressed close to the intestinal wall, and suction rendered easier. The hook-
ghaped teeth of the ventral marzin certainly serve, a3 almost all observers believe (see Lenckart,
Bugpion, &c.), to hold the intestinal wall Iirm]’ , rendering the fixation certain without the
help of suction,

The explanation of how the animal loses its hold again seems to me to be diflicult, the
more 80 a8 the hook-shaped teeth are not to be considered as movable.  Whether the sucked-up
portion of the inteatine 1s deatroyed by the teeth at the bottom of the capsule, is uncertain, The
nutrition of the animal, which is exelusively Slood, seems, as far s is yet known, to make large
demands on the system,

Through some observations it is probable that the animal evacuates the blood again per
panm without the blood corpuseles being completely destroyed. [ have never succeaded myself in
diuc.l}\feriug uninjurzd blood corpuscles even in uppu.reut.ly well-filled worms.

According to Grassi (15) the blosd mass woald require to be moch more highly taxed
than it ordinarily is before such small daily losses wounld affect the aystem.

This deserves to be noted, as several anthors, especially French anthors, are of this view.
Concerning the operation of copulation, Lutz has noted that for every hundred females he always
found a pair in eopula. Other observers have not found this number. Here we muost aceept the
observations of those who have experience of the parasite in an endemie form. The copulation is
said to Iast long, only T could not have inferred this from the male organ of reneration. In this
place I wonld like to mention that the carvature of the body, as it 18 met with in the male, is
such that the bursa amd bucoal carity approximate on the dorsal side.

It is accordingly possible that both animals are fixed to the intestines during copulation,
a8 in the casze of the female the generative opening is turned to the cavity, not to the wall of the
intestine whilst sucking. It secms from this that fixation to theintestine is not only necessary
for purposes of nutrition, but also for propagation. The duration of life of the anchylostoma
is high. Shouold I speak in accordance with my present sxperience, I would give eight months
as the maximum. With such statements, however, we cannot be too careful, especially in face of
the history of its development, of which so very little iz as yet known. In this connection the
discovery of parasites in cavilies nnder the mucous membrane is of importance (Bilharz,
Grassi, &c.). The duration of their stay there is unknown, and the duration of life of the fully
developed animal cannot be known accordingly.

On the other hand, in individoal ients o self-infection is not impossible, at least when
the patients remain a long time in the place where the worm prevaila, In this connection it is
further to be noted that the male has atall events a shorter period of life than the female. For
diagnostic purposes it is easily understood that the form of the ova have received more attention
from medical men than the anatomy of the animal itself. In the first place, statements concerning
the size of the egrs are numerons { Bizzozero, Bagnion, Sahli, Schulthess, Perroncito, Menche,
Leichtenstern, Hiuienln. , Biinmler, Roth). To avoid repetitions 1 may say that Bognion,
Biumler, Bizzozero, Sahl, Schulthess, and finally Leichtenstern also, with slight variations give
the length as 0-06, the breadth as 0-04, Leuckart gives smaller measurements, because, apparently,
fresh preparations were not at his disposal.

It were desirable that these measurements should be given in the text-books. This is the
more necessary as these meagurements distinguish the ova from those of the oxyuoris.

The measurements of the latter are—length, 0052 ; breadth, 0-024, They possess an
absolutely and relatively smaller breadth than those of the anchylostoma. They do not show the
beantifully ovoid flattening of both ends, but rather a cylindrical form, maintained towards the
extremities with an asymmetrical bulged longer side, and contain almost always a living embryo.
Compare the numerous sketches given by Bugnion, Bizzozero, Behulthess,

I may mention that the messurements made by me, o maximum length and minimom
breadth, were always present. That the egrs have a donble contour with from two to six
elevations, iz now well known. Kgga with undivided yolk, I cannot,like Leichtenstern, say are
enormously rare. Further, I have observed a patient in whose facces the eggs were in a high state
of division, twenty to thirty elevations being present,
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Concerning the further fate of the eges I do not fecl myself qualified to speak, as my
own observations were confined to the primary stages of development some time ago. Now,
Perroncito has deseribed the development up to the formation of the larva and the inerustation
of the onter covering,  Leichtenstern has mude the same observations, as well as Lutz, and we
even read in Trozsat the same. They have all, however, fallen into one mistake in supposing a
state in which the animal is sapplied with a second skin as a stage of encapsuling. is
supposition has been constantly rejected by zoologists. Even Bugnion mentions that this ocenr-
rence has not its like among the pematodes. Lutz, in an appendix to his work, says that
Leichtenstern, sinee his last publication, has pointed out the mistake. The stage of encapsnli
is only a phase in the change of skin. The incrustation would then be only a process
degeneration.  Finally, we learn from Lutz that the above-mentioned discovery by Griesinger
and Bilbarz of encysted specimens in the submucosa had been corroborated by Grassi. In con-
nection with this o further staze has been fonnd. Keeping this obeervation in view, Leichten-
stern wonld not have been obliged to suppoese a diseased condition of the female parasite by the
vermifuge, and finally recovery of the same, as the renson that eggs disappeared from the stools
fior weeks together,

It is not my intention to give a clinical picture of the disease, as this subject has
received full justice at the hands of Lutz. It is worthy of note that, in spite of most convinein
facts, the irrelevanee of the anchylostoma in the production of ansemia is still firmly held by Frene
anthors. 1 would nyost enrnestly refer inguirers to the clinical picture of the disease given by
Lutz. To connect the parasites with the :!Esrm by comparison of the number of worms present
with the degree of the anmmia, is 1'|.'Et impnss:il-]e. The cazes ;mhiiﬂ]md h} Trossat among others,
of anmmia among miners do not give us the same picture of the dizeasze as afforded by the
Gotthardt workmen.

The Gotthardt ansemia is unconditionally to be looked on as aoute {Lutz), whilst it can
d'l.m misilz.' imugil:n:l that in o mining locality, on a little overcrowding, the chronic form mizht be

eveloped. :

I:'I‘Im.-, cases recorded by Trossat might correspond with such chronic cases. The long
convaleseence on which Trozsat lays go muoch stress orviginates from this. At the same time, no
one will believe that the Gotthardt workman, freed onee and for all from the anchylostoma, zot over
all his diffienltics. The convalescence was often very slow, and the days following the exhibition
of the drugs weee severe days for him. It must have been rather o striking circomstance at the
Clinic of Professor Wysa to observe that patients who harbonrad a great nomhber of worma
immediately felt relieved on the expulsion of the same. This must have been caused, as Moniglotti
hias rvemarked, by the satisfaction felt by the patient at their expulsion. The tables given b
Lutz may be nged as excallent examples. In the examination the following are to be obserw
The intestines are not to be washed in water;, they are to be cut in lengths; the fmees are to ba
gently washed off, and to be examined ; and the following details are to be established:—

(1) The number of the worms present.
2) Their position in general,

(3) The nmmlier of those free in the intestines, giving sex.

{4) The number of those sdherent, gi_ving BEX,

(5) The ratio between the sexea,

(6) The position of the two sexes {whether free in the intestines or adherent, and where).

{7} The number, or st least an estimation of the number, of bites.

(8) The examination for submucons eysts or uleers resulting from such an examination of
any parasites foumd therein with reference to development.

A few post-mortem examinations carried out in this manner would contribute to the
solution of a few of the questions referred to in the beginning of this paper.

—
FEEY

_ When the above paper was finished, the latest treatise of Leichtenstern (Fuarther Contris
butions on the Anchylostoma— Dent. Med, Wochenschr, Nos. 11, 12, and 13) came to hand. It
necessitated this appendix. Leichtenstern’s remarks on the mode of writing the anchylostoma
are, 1 am convinced, justifiable, inasmuch as the word in France is not always written
“anchylostoma.'

Trossat and Favre write “ankylostoma,” as well as Bognion. That the Italians make use
of “ch.” and write “anchylostoma,” eannot be placed on the same footing therewith. That the
French and Germans have ohserved this mode of writing, very often depends on the fact that they
have lﬂ]'LIT-‘J.Li-Hl the Italians without considering that this gives another result for our language, as
:;r:l!i!:?f&:“r the French. Further, Lutz has spoken in favour of the orthography “ankylostoma ™

:'l'-

.. The work of Leichtenstern announces the discovery of a rhabditic form, the segments of
which have an independent life when separated, and are able to propagate the species. This is
'!l“d""h’r_mii_'f a great discovery, and ome on which the anthor is at present engaged. Moat
instructive iz the post-mortem appearanes of a patient suffering from anchylostomiasis, who died
of phthisis. It scarcely leaves anything to be desired ; it would have been of interest to learn
whether Le:iq:-:nmnsrﬂru was altogether justified in attriboting the ecchymozes of the inteatinas to
bites, In fhla case the seat of the parasites in the midst of a place beset with ecchymozes wonld
speak in favour of the worm changing place for the sake of nourishment. The worms were
removed from the canal, some of them still living, Leichtenstern conld, like Grassi, observe on
this occasion that pare blood was passed by the animal from the anus.  In how far this process
W'JI'TE* :ﬂuwi’-r"m not actually fised to the mucons membrane of their host, is not determined, but .
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certainly these and other observations point to the fact (accepted both by Grassi and Leichten-
stern) that the worms are rather efoice in their diet, and live chiefly on the blood plasma. Unfor-
tunately the nnmber of worms found in this case was small (twenty-three females and one male).

iei[:ht.enste,ru further quotes two cases of a striking increase of the red blood corpuscles
after the e:g:n]ﬁiun of the worms. These correspond to observations made by Sahli (Archiv. I
Klin Med, XXXIL).

Leichtenstern also speaks of spontaneous cures which take place in the course of years.
He was also of opinion that the phthisical case was on the way of recovery as far as the anchy-
lostominsis was concerned. As a reason he rvefers to the striking difference in the ratio of the

sexes, twenty-threa females and one male. The males in his experience get less in old cases.

I must here remark that in 1382 [ made the observation that the dizappearance of the mals
indicated a spontaneous cure. Leichtenstern supposes that the disappearance of the males is due
to their pusaihle wandering in the canal and to their being gradnally carried out of the svstem
with the freces. ‘This ez-'.plnntiun, unl}"lhh}’pu!lms[ﬁ on the part of Leiuhl‘.e:mturn, lias been
proved by Lutz to be an actual reality.

Leichtenstern finally asserts that endocarditis and pleuritia is a frequent complication of
the anmmia of anchylostoma, and treats in erfenso the interesting changes found in this respeet
in the phthisical cages.

TRICHOCEPHALUS DISPAR: CONTRIBUTIONS TO THE
BERI-BERI QUESTION.”

{Trandaied from the German of DR, H. Erx1 by DR, J, D, MACDORALD of the Crylon Medical Depariment, }

Ix the year 1882 there were found in Sumatra, during the examination of the intestines
of patients who died of the beri-beri dizease, three lkinds of intestinal worms, all of which are
capable of injuring the intestines, and live on the blood of the patient, —viz., the * anchylostomum
duodenale,” the *trichocephalus dispar,” and the larva of a peculiar fly. The intestinal lesion
cansed by these parasites are easily distinguished from each other, even leaving the locality out
of guestion. The anchylostomum duodenale makes oval wounds, as it bites with its bent mouth
into the mucons membrane. These wounds stand uswally close together, forming cirenlar
patches, are covered with mncos amd blood, and in the middle of each may still be fonnd the
auchylostomnm firmly attached to the membrane. Should these spots ulcerate, cicatricial
atrictures of the intestines may oceur. A single parasite may llestrni}' in the course of two or
three days o spot of the intestine the size of a Horin.  The trichocephalus dispar penetrates with
itd hair-likke head the mucons membrane, vet usoally not deep. This penetration canses a round
wonnd with & depressed margin and surrounded by a reddened border of mucons membrane. 1o
rare ¢ases the #fmle mucons membrane is andermined ; farther, amall inflamed circnlar patches
or ¢ircular holes, as if cleanly cut ont by a gouge, are met with. The floor of these holes is
furmed by the muscularis. These little defects often increase in size, and form ulcers the size of
a gplit-pea with ragged edges, and if these coalesce strips of mucons membrane are lost to a
more or less extent.  This destruction must be attributed to the larva of a fly. The anchylos-
toma, together with the lesions caused by them, are found in the stomach, in the duodenum, and
most frequently in the small intestines. The trichoeephalus dispar is found in the cocum and in
the colon, the mucons membrane of which it destroys in the same manner as the anchylostomum
the npper portion of the intestings. On examination the eolon shows itself alone affected—most
frequently, however, the colon and coenm together, less seldom the coecum alone.

The larva of the fly, on the other hand, may be found everywhere in the intestinal tract,
but its favourite place is the colon.

These three are to be regarded as gennine parasites, living at the expense of the bleod of
their host. The injuries caused to the intestines differ from other uleers ; for example, from
tuberculor nleers by their form and by their fresh red appearance. After the affected portion of
the intestine is exposed to the air for a few minutes, these become of a bright red colour. As
a rule, they are covered with a thin layer of blood, but which can be easily washed off by a
gentle stream of water. The parasites themselves are not always to be found ; the larva of the
fly almost mever. The extent of the destroction cauvsed by the anchylostomuom ducdenale is
not always in proportion to the small number of parasites met with and often found firmly
milhering to the intestine. The trichocephalus dispar, on the other hand, is very often found in
numbers proportional to the extent of the lesion. It is very rare for one of these parasites to
be fonnd withoot one of the others. The three occur very often together ; most freqnently the
anchylostomum and the trichocephalus dispar Imlﬁl ench other in their work of destruction. If
one only is present, the trichocephalua dispar is the one most frequently met with.

In maore then fifty post-mortem examinations of beri-beri [ have never mizsed these intestinal
legiong, while they do oot occur in patients dead from other diseases. The parasites are indeed
to be met with also in auch, but without any lesion of fhe dnfeafing.  This makes me assert that
beri-beri iz helminthiagis, the canse of which is the destroctive process in the intestine caused by
these parasites. Reflex symptoms arise from the lesions, whilst throogh the loss of blood and
impaired digestion anemia occurs. The chronic anmmia hasin its turn a deleterions effect npon
the different organs and degeneration of the heart, with atony and dilatation of the blood wvessels,

rticalarly of the aorta result. Finally, dropay supervenes wedema of the ancles, feet, legs,
F:u,&en, as well hydropericardinm, less seldom ascites; and death results from cedema of the lungs

* Dielivered by Dr. H, Erni at the meeting of German scientists and medien] men at Berlin (September 18
to 24, 1886).
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and paralysis of the heart. Slould the patient survive the :]mpsicnl stage, general symptoms of
atrophy, vie., the atrophic stage, set in.  As the trichecephalus dispar occurred most frequently,
and caused the most extensive destruetion of the mucosa, this worm must be looked upon as the
peenliar beri-beri worm more than the anchylostomum duodenale, whilst lesions through the
larva of the :I':I_\' oceurred less seldom.,

Reheffer, s military surgeon of Java, is opposed to this view, but admits that the anchylos-
tomum dusdenale and trichoeephalos digpar ocenr frequently and canse anmmis; bub that neither
the one nor the other canse beri-beri.  He asserts that both the parasites are met with in other
hodies as well a2 in those who died of beri-beri ; further, he asserts that anmmin is not 8 eonditio
sine gua non of beri-beri, but ig often absent in that disease,

Thiz question has, however, unexpectedly hem! golved by the appearance of Dr. Lutz's
treatise upon anchylostomum and anchylostomasia { Volkmann's ¥ Vortrage,” Nos. 255 and 256),
Here are set down the symoms of beri-beri so true to nature that this little work moy be looked
upon us the best authority on the digense, |

The opponents of Dr. Lutz assert that the lasions a.tt.ri!'mlml to the trichocephalus dispar
are exaggerated, and that this comparatively harmless parasite is represented as a dangerous worm.
This is specially asserted by the followers of Scheaber, who asserted that beri-beri was a polion-
euritis epidemica, a theory depending upon the fact that peripheral nerves are found atrophied and
undergoing fatty degeneration,  Dut that this same degeneration was found in the muscles, in the
Tood vessels, and in almost all the organs of the body, bas long been known., As also Ziemssen
(“Handbook of Special Pathology and Therapeutics,” wol, 7) i3 of the opinion that the tricho-
cephalus dispar cannot penetrate the mucosa, I may be permitted to give the result of thirty
post-mortem exatminations:—

(17  Atjeh prisoner of war. Dingnosis ; beri-heri (febriz intermittens). Symptoms of triclo-
eephaluz dispar.  About twenty-lve teichocephiall found in the coeum and upper part of the eolon.  Muews
eoloured with blood.

(2} Idewm. Dingnosis: beri-beri (liihiasis) Symploms : mucous membraoe of the cmeam
inflamed and eraded by numerons trichoeephali, geoerally still small.

(3} Idem. Dhngnosis: beri-beri,.  Symproms @ mucous membrane of cocom and colon thick
beset with recent inflamed spois, nul costuining mocos eoloured with bleed. Numerous trichocephali found
everywhere.

) (4) Javanese conviet,  Dingnosis @ Leri-beri.  Symptoms : mucous membrane of cecum much
inflamel and eroded in a few places. Not many trichorephali present.

(31 Ddem. Diagnosis: beri-beri {chronic opium poisoning). Symptoms: eroded spots about the
size of o florin found in cmeum.  Severnl trichocephali found on these spots,

(6) Idem. Disgnosis: beri-beri. Symptoms : emoum and fiest portion of eolon found as a
blecding surface.  Innumerable irichocephali present,

(7) A Java labourer. Diagnesis ; beri-beri, Symptoms ; cecum red, inflamed ; colon in several
plages also inflamed and eroded. Numerons trichocephali prezent, more in the eclon than in the cmeum,

{8) A Java soldier.— Disgoosis : beri-beri. Symptoms : erosions red and infamed in the cecum and
first part of the eolon ; everywhers trichosepholi precant,

(9) Chinese esnvict. Diagoosiz: beri-beri (after onteritis acuta). Symploms : cocum and frsk
part of colon showed a state of eatarch with crosions. Numerous tri:l_mqnpl:u_h present, all of which had
penetrated deeply iolo the tissues, and were Grmly mdlieront,

(107 davi seldier, [Hageosi< ; boriteri (chronic opinm poisoning). Symptoms : about twenty
trichoeephali presest,  Copcom is one lnrge red superfigial erosion, with numerous raieed points coaleecing,
and nomercus wloers.

(11} A Java soldier. Disgoosis: beri-beri. Symptoms : about tan trichocephali present, firmly
adhering to the mucous membrane of omenm; reveral places eroded, and bleeding.

N.B.—In all these cases there were also erosions of more or less extent found in the stomach, dao-
donum, and amall inteatines, where numerous specimens of anchiylosiomum dundenale existed, so that the
whole of the intesting] tract was affected.  In case No, 4 there wers also lesions due to the larve of a fly.

(12} Atjeh prisoner of war.  Disgnosis : beri-beri { marnsmus senilis), Symptoms : lower portion
of ezcum mueh ereded and inflamed.  About twenty trichocephali present.

(13} ldem. Disgnosiz: beri-beri. Symploms : tle colon in its whole length beset with inflamed
gpoty, forming erosions of receut date.  Many trichoce phali prosent.

(14) Jave eanviet, Diagnosis: beri-beri (ehronic opium poisoning).  Symptoms : mucous membeane
of eazcum inflamned and eroded,  About twenty trichocophali presont.  Catarrh of colon,

In these three cuses there were no other lestons of the intestines presenl. The anchyloestomam
duodenale was altogether absent.

(15) Java convict. Diagnosis : beri-beri (earlier fobris intermittens). Symptoms : the cecum was
normal.  About three trichocephali preseot.

(161 Llem. Disgnosis: beri-beri. Few trichocephali.

(17) duvasailor. Diagnosis ; beri-beri (uleus erurig). Symptoms : numercus trichocephali in ceenm
and colon ; muesus membrane intust.

(18] Chinese, Dingnosis : uleus eruris, Symptoms : nilil.

(19} Java conviet. Diagnosis : beri-beri. Symptoms: a fow trichocephali in coenm ; mueous
memivane ininct. ;

Whilst the trichoeephalus dispar was cither absent or had lefi ihe mutous membrane intact, there
were here considerablo lesions of the intestines capsed by the anchylostomum duodenale,

20} Atjeh prizoner of war. Diagnosis : malaria cachexia. Symptoms : cecum normal, only &
few trichocephali present.  No anchylostoma,

(21) Malay. Diagoosis: Dysentery. Symptoms: a few trichocopbali snd a few punctiform
cecliymoses ; u few anchylostoma in small intestines ; mucous membrane intaet.

(22} Chinese, Diaguosis : enteritis chronies, Symptoms : nibil, Also no anchylostoma.

(23} Chinese convict. Diagnosis : fobris intermittens. Symptoms : no erosions io eecum ; only
oite trichocephulus ; no anchylostoma,
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(24) Java conviet. Dingnosis: enteritis seuts. Symptoms : numerous trichocephali in coteum and
first part of eolon ; no erosions ; numerous anchylostomn ; mucosa ininet,

(28] oJava soldier. Diagnosif : carcinoma hepatis, Symptoms : fow trichocephali in colon, a fow
eroded spots, emeum normal ; a faw anchylostomn and o few eroded spots in small intestines.

(26) Soemdun woman, INMagnosis: feliriz, intermittens, Symptoms : pihil. Alse no anchylostoma,

(27) European soldier. Dioguosis: cholera nsintica. Symptoms : nihil. One anchylostomum
pre geni ; dusdenum normal.

(29) Chinese., Disgnosis: dysenterin neain (entlier), beri-beri, Symptoms : nihil. ¥Xoanchylostoma.
A few recent eroded spoiz in duodenum and small intestines.

(307 Malay. Diagnosis : malaria cachexia (abscossus peribepat). Symptoms : nibil, A few recent
erodid spots In upper portion of intestines.  Noanchylostoma.

In the above eleven cases, in which there was no question of beri-beri, both the
trichocephali dispar and the anchylostomum duodenale were either absent, or, if present, hail
cansed so little injury to the intestine that their presence need not be taken into consideration
atall. As far as the kind of lesions caused by the trichocephalus is concerned, these wary
considerably in infensify and exfent. Nomerous trichoeenhali may be present, and yet the mucosn
may remain intact. In the mildest cages there is found a limited inflammation of the corcum
and the first portion of the colon, the mucons membrane being swollen and red.

In other cages the trichocephalus had penetrated into the mueosa with itz fine hair-like
head, and ecaveed a reddensd ponetiform gpot, like the bite of an insect. This appenrs az a
gmall blesding wound, with depressed-edges and an inflamed halo.  As a role, numerous points
of this kind stand close together, and appear fo the naked eye as red spots, in the midst of which
the trichocephali are still fonnd, still not so firmly adherent as not te be drawn easily away.

It is only in exceptional cases that the trichocephalus passes with its whole bedy into the
mucous membrane, undermining it extensively, amd showing only a few small wounds upon the
sarface. The head and the tail project from the mueosn, whilst the rest of the body is buried
nnder the membrane, resembling a surgeon’s curved nesdle passed beneath the tisznes, point anid
:g'ec being only visible. Itiswith difficalty that these parasites can be withdrawn whole. Again, on

ie other hand, small ulcers may form from these little points, standing more or lesa close to each
other, or the surface becomes soft, the epitheliom is thrown off, and erosions are formed, which
spread over the whole ceecum.

Trichocephali are oftan found npon such erogions. These erosions may increase and form
gnperficial uleers, which in their turn conlesce, destroving the whole of the mucous membrane.
Numerous recent bleading points are always found with these uleers, so that the whole resembles
the bleeding surface of a wonnd. There are cases in which ulcers have already healed, whilsk
others in the same locality are of recent orizin.  These eroded epots are coverad with blood and
muens, but it is rare to find clots of blood in the eanal. The following are the resalts of some of
the worat cases :—

1.— Whilst the dusdenum and upper portion of the intestine were normal, there wera
noticed in the lower portion, and especially in the eceum, even externally, pateles of hyperamia of
the intestinal wall ; internally, the mucous membrane was found swollen, and covered with tough
mucug.  In the mucouns membrane itself there were found red punctiform wonnds close to each
other, the membrana appearing excoriabed amd hwmmr‘l'l:l.git,:, These little wonnds stood gElu—rmH\'
in groups of more or less extent close to each other. The coecom was affected worst of all, there
being scarcely a sound spot on its whole surface, and littla red uleers ocenrring everywhere,  The
firat portion of the colon stood next in order, but from there the lesions became less and less.

2.—(CF case 10.} The coecum was o bleeding surface covered with mucus and blood.

The first portion of the colon, a foot in length, was covered with ecchymoses, whilst thea
rest of it was normal. In this instance about 100 trichocephali were present. The lesions
caused by the trichocephalus are mostly met with in the cecum alone (seven times in the
cases quoted above), almost as often in the cecum and colon together (six times), and rarely in
the colon exclusively (once).

Ag far as the geographical distribution of the trichocephalus ia concerned, it iz common
among the natives of the Malayan Archipelago. Inthethirty cases already guoted the worm was
completely absent only in six cases ; in Il:]mrt{-ﬂn eases the worm cansed considerable injury to the
intesting, and these, whether accidentally or not, were all cnses of beri-beri; in five cases of
beri-beri, however, the worm was ahsent, and no lesions were found.  The same statement may be
made of the anchylostomum. In eleven cases, dead of other disenses, lesions eansed by either the
one or the other were absent.

The symptoms canzed by the trichocephalos, as far as genera] resulés are concerned, must
be the same as those cansed by the anchylostomum, viz., logs of blood and dropsy, perhaps in a
higher degree by the lntter as the intestinal lesions are intense. The purely F al symploms,
on the other hand, correspond rather to the symptoms of catarrh of the colon ; fever, except at the
“commencement of a few cases, is rare. There may be blood in the stools. The hardened freces
are smeared with blood, and should a laxative be given then stools of liquid blood may be passed.

Then obstinate constipation follows almost without exception, during which three or four

pass before another stool occurs— sometimes it is even longer. The faeces are then dry and
hard, and have the appearance of clay. It is exceptional for diarrhas or acute enteritis to be
present in the beginning, as happened in the following case (No. 9).

Tjang Atjung, u Chinese convict, came for treatment suffering from enteritis acuta
Bymptoms : pain in the epigastrivm and over the whole abdomen, the adductors of the thizh
hem% very sengitive ; evening, fever. Liguid stecls with Llood ten times o day. On this super-
vened anmmin, strong cardiac action, and cardiac murmurs.  In about twenty days the diarchoa
ceased, and the case developed into typical beri-beri, of which the patient died two months later
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On section the following were found : —Well developed body, with a fair amount of pannicalus
adiposus ; cdema of the face and of the legs ; hydropericardium ; fatty degeneration of the heart,
with dilatation of both ventricles ; atheroma of the norta; slight degree of cdema of the lungs ;
spleen of normal size ; nutmeg liver ; hypersemia of the kidneys ; catarrh of the stomach and small
intestines, but without erosions. There was still found in the storimch dark granular remains of
opium extract, which had been taken by the patient. Anchylostoma were not present, yet in the
lower portion of the small intestines, close on the coceum, numerons large patches were found,
made upof small wounds and covered with mucus and blood. The cosoum and the colon were
inflamed and full of trichocephali. The latter had penetrated deep into the mucons memirane,
their heads and tails alone being vigible ; it was with difficalty these could be drawn out. Ewery-
where in the coecum and the neighbouring portion of the colon there were found numerous recent
and bleeding erosions.

As no other cause can be assigned for these, we are forced to believe that the trichoge-
phalus first cavsed inflammation of the intestines followed Ly diarchoen; as the latter censed
beri-beri was developed. Without entering here further into the guestion of the origin oj'
beri-beri from the cases cited above, it may be asserted that the trichocephalns dispar causes
severe lesions of the cecum and colon, even destroys the mucons membrane, and is inferior in no
respect to the anchylostomum duodenale in the injuries which it canses.

A confirmation of this is found'in o new publication of Dr. Haga, in which three such eases
are given in detail. No. 12, beri-beri, in which an enormous number of trichocephali were found
in the whole of the colon, and the most of which were firmly adherent to its walls ; No. 21,
beri-beri, with nnmerons trichocephali, which cansed in the coccum and the ascending colon
innumerable ecchymoses of the size of a pin-point with a pale centre, and some small erosions or
loss of the mucosa of the size of a small pin-point. Further, there were found in a case of phthisis
pulmonalis numerons Eriuhuuerlmli and mauy uleerating spots in the coreum, “which must be
ascribed to the trichocephali™ (likely tuberenlous uleers, as I myself saw, in one case). Conscien-
tious as this work of Dr. Haga is, it is remarkable that among his thirty-three cases ( post-mortemn)
not & single case of malarial cachexia iz mentioned.

In a malarial country like Java this is scarcely possible, so that apparently no difference
wis mude between malaria-cachexia and beri-bert, and all were classified as beri-beri. Asno
liference can be made out in the dead body, and as the cases were not seen during life, this is the
more probable.  Therewith falls to the gronnd his statement that internal parasites cannot be the
canse of beri-beri ; but otherwise the work is worthy of consideration.

Batavia, Fedrmary, 1886,
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