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WHAT IS <SCHISTOSOMUM MANSONT

SaMBON 10907 ?

BY
D A LOOSS,
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(Received for publication 21 March, 1908)

About a year ago Dr. SAMBOXN, of the London School of Tropical
Medicine, startled the scientific world interested in human para-
sitology by the creation of a new species of blood ke, Schistosomum
mansoni, which he statcd had hitherto been confounded with Sci.
hematobium (1907a, p. 117). A suggestion 1o this effect had been
made as far back as 1go3 by Sir PATRICK MANSON. SAMBON's
new species was thus readily adopted by MANSON in the new edition
of his ‘ Tropical Diseases’ (1goy, p. 660).  From the West Indies
there had come information which seemed to corroborate Dr.
SAMBON's views (IToLcOMB, 1g07).  Later, the author gave a some-
what fuller account of the new species (19ozb, p. 303), and quite
recently, he mentioned its cxistence as a fact in a paper ‘On the
Part played by Metazoan Parasites in Tropical Pathology,” read
before the Society of Tropical Medicine and Hygiene, London {1908,
p. 20f). In this paper and in the ensuing discussion repeated allusion
was made to the views hitherto held with regard to Bitharzia and
Bilharziosis by the workers in lgypt in general, and particularly by
myself. 1t was hinted that we had not recognised the differences
between two casily distinguishable species. If Dr. SAMBON’s view
were correct, all of us who have devoted attention to the subject,
would have indeed been wandering in the dark since the time of
BiLHARZ himself, Afty-seven years ago.  Since such a charge has
practically been made I fcel it necessary to take up the defence.
I may as well at once say that when in London two years ago I
dropped some well-meant hints of warning to be cautious, whether
to Sir PATRICK MANSON or to Dr. SAMBON I do not remember. 1
am sorry that these hints have not been heeded, for if so the present
disagreeable discussion might not have become necessary.
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Being at present fully occupied \\'it]‘l some other \\:ork 1 mys
limit myself to the discussion of some points of primary miponanc.e;
but it is possible that I may take an early (fmpmtumty of 1eturaing
to the subject in more detail.  Speaking quite gencra]l;:, l may sy
even now that those of us who have seen anything of BllhﬂrflOSlSlJ]
LLgypt are convinced thal the scientific }?robk“m it‘of.l'ers 15 more
complicated than Dr. SAMBON seems Lo imagine; it isa problgm
which will require a long and close collaborathn of the z\natpmnst
the Pathologist, and the Hciminthologist before it may be‘cons:dered
as solved in cvery detail.  There is, lurther, onc thing \‘thch can not-
be too strongly cmphasised at the very oulscF. and this 1s that ay
theory, be it ever so cleverly based on the blqlogy of the pmsx.liz
must be wrong if it contradicts the facts supplied by the Anatomfzt
and the Pathologist; and also that any other .theory. how.e\er
plausible its explanation of the anatomo-pathological F)bser\ratm;z
can not rcpresent the truth so long as it is irreconcilab‘lc In any de
with the biology of the parasite. I may mention in passing tht
scveral theories recently brought forward as explanations of it
aetiology of certamn human discases caused by worms are open to the
latter objection ; the theory of SAMBON is the latest of these, and
very intcresting ome it is, not perhaps so much for the arguments by
which, but on account of the manner in which it is supported.

In order to make thc purport of what I have to say hereaft*ff
quite clear, T will state that I do not consider it iy task to prove
whether or no there cxists a Schistosomum mansoni. Among
scientific workers it is a good custom that anyonc who bclievesj h.e
has made a new discovery also takes the trouble to prove it; 1t ¥
not customary among scientists to assert something and call f?r e
help of others to establish it. 1n the case which [ am about to dlscuss‘,
it is Dr. Saimnox wlio, acting upon a suggestion of Sir P,.\TRI-C}‘x
MANSON, formally published Schistosominin mansoni as a new species
Alter the usage generally adopted in scicnce, the merit of &
discovery is his when the discovery is right. But with him also must
rest the responsibility of bringing forward all the evidence which may
be reasonably demanded in support of it. Dr. SAMBON, indeed,
supports lis action by a cert

. . , he
ain amount of cvidence; bul
Is obviously aware himsclf t

hat, especially, its zoological P
{ie. the possibility  of distinguishing the adult forms) ¥
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practically ml.  He thierefore concludes his answer to the various Y
objections made in the discussion by expressing the hope (in a form, O

by the way, which I fail to appreciate} that I would soon be able to . -
provide that description of the adult forms which he himself was " o |
unable to produce (p. 46). I am sorry that 1 cannot accept the part " Lo
thus assigned to me. If Dr. SAMBON had not sufficient matenal to N

demonstrate beyond doubt the specific independence of Sck. nransoni,
he might with advantage have postponed the publication of the name
until such necessary material was available. Since he has gone so
far as to publish the name, and thereby implicitly claims to have ot
made an important discovery, I think that it is incumbent upon him, .
and not upon me (or any other), to do the work of supplying such L
proof as the rest of the scientific world may ask. As I have already t
said, I cannot consider it as my legitimate task to prove or disprove

the existence of a  Sck. mansoni’ What I propose to do is to point

out the inadequacies of Dr. SAMBON’s theory.  Doing this, ie, ,
giving the reasons against SAMBON's tlieory, amounts to
practically the same thing as giving the reasons for the views held
by me with regard to some fundamental items in the biology of 1
Sch. hematobinm. 1 am not displeased to have this opportunity : for .
the rest, every reader is free to form his own judgment.

The reasons which lead Dr. SAMBON to assert the existence of a
separate species, 'Sch. mansoni, are three: a zoological, a patho- |
logical, and a geographical one. The first is afforded * chiefly * by the -
ova. ‘In Stk hematobinm the eggs are more or less lanceolate, and )
provided with a short, straight, terminal spine ; in Sc/. bovis they are P
spindle-shaped, and provided witll a short, terminal, heart-shaped -
spine; in Sch. japonicum they are ovoid, and have no spine ; and in |
Sch. mansoni they are oval and provided with a stout, lateral spine’ ™
(1008, p. 31). The adults producing the two varieties of eggs are as |
yet indistinguishable.  Dr. SAMBON ‘had the opportunity of
examining several specimens collected at post mortems in Egypt and v IR i
Uganda’ e *noticed that whilst the majority of female worms , . ,[‘:.g. ‘
contained within their uterine tubes the characteristic ova of |3 AL
Sch. hematobiwm, with a short terminal spine at the posterior in
extremity, two presented lateral-spined ova. These had been J': ‘
removed from the gynaccophoric canal of males differing 1n no g
appreciable way from those clasping the more common kind. . (
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Unfortunately, the material at hand was so badly prescrved tha
precluded uny study ol comparative anatomy © (1907b, p. 303)
The second specific character of Seh. mansoni is, according t
Dr. Sampox, given in its *different anatomical habitat’ and its
“specific pathogenic action’ (1908, p. 32). ‘' Sch. mansoni does mol
affect the genito-urinary orguns, its ova are eliminated solely by way
of the intestine; they are never found in the urine. The patient:
harbouring this parasite sufler from a haemorrhagic enteritis, but
they never present haematuria * (1goya, p. 1i7). The third reason for
assuming the existence of a  Schistosomune different from Sch
fe@matobinu, is found by Dr. SAMBON in the peculiar geographic!
distribution of Sek. smasconi According to the data published 1
literature, the new species is ‘probably " alone present in the Wed
Indics, for endemic hacmaiuriy is unknown there.  The same may be
said with regard to the Congo Free State, where careful rece
investigations have shown the abscuce of hacmaturic bilharziosis and
the frequency of a rectal fection, in which the ova of the parasite
bear invariably a latera spine. In the Cape Colony, on the other
hand, haecmaturia is very common; HARLEY, BRrock, and others
working in those districts state in their articles on the subject, tha
they never encountered (he cgg with the lateral spine. In Egyvpt,
both Sck. hemarobiun and Sch. mansoni are found side by side, bat
the former appears to be far more prevalent, and is certainly mere
in evidence, owing to the haematuria (o which it gives rise.  That
probably the reason why the two forms have been confounded. and
tl'_le scarce, laterally-spined ovg looked upon as abnormal and
distorted (p. 32). Spx PATRICK Maxsow, on page G0o of his text
‘tiool.\'. shortly stutes thay BiLHarz in 1851 noted the presence of
Sehkistosonn producing ]?ll(*rnl-spined eggs, bt confounded it with
Se. Aezimatobinm,,
wha\t\ ein“‘lclllei]'?i‘iv m];l]-‘:':‘- .lll(_‘sc. reasons given b) Dr. Saxpox some
. " CEI with the zoological It js the modt
e oton o 3 s 1 ' b
safely it is Ilc;cess:r(:at act. _ In order to establish a new species
ad, i possible, eqq;), U COnstantly presc’
characters t')y Wh?c;q y r'CCOgnl‘s.ab]‘e zoo]ogt‘?:d
forms. The Jess consta Ly be dlStI{]nghed from xels
it and the lgss definite the characters of 2
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presumed new species are, the wwore it is contestable from  the
woological standpoint.  The characters themselves wust, first and VL
foremost, be derived from the adult stages.  With regard to ?'ﬂl ;.*i. ‘
this point, Dr. SAMBON’s evidence is nil.  Ile has examined some N :-‘n 'r
badly preserved specimens, bnt the males showed no difference at all o !
from those of Se/r. hamatodium, and the females differed in the shape S ! l'
of the egg only. To this lalter we shall return later; speaking of a '
the adults, [ may state, from a general point of view, that I would '
not, @ priori, consider it as a serious ohjection to Dr. SAMBON's views
if there really were no marked anatomical differences between the
adults of the supposed two species.  There are some few cases known in
which certain forms resemble cach otlier to such an extent that they ,

might well be representatives of the same species, did not other

factors—such as they are known to us at present —scemingly exclude b :
the possibility of the forms being the same thing ‘r‘ I
Dr. SamBON, in order to make the absence of all distinctive o
characters of his new species appear less weighty, dwells at some ‘
length on two cases in which, after a long and tedious comparison of
many adult specimens, I have myself come to similar conclusions. It
would lead me too far to discuss these cases in datail here. T will only .
remark that one of them lias no bearing on the case at present under
discussion, inasmuch as the forms in question show differences , .
which, though slight, arc yet sufficiently pronounced to enable any ;
expert to distinguish the respeciive forms as easily as he may o
distinguish Sek. hematobinie and Sch. bovis. In the second case, a I
parasite was found to inhabit several mammals, but to be entirely ‘ | P
absent from birds, in Europe; whereas a similar forn, in North ‘
f’-‘\frica, could never be found in the same mammals, but was present
m birds which never visit Europe. [n this case, I of course depend
upon the facts available at present, and it is very probable that a ﬁ
comparison of a larger supply of new material (my own investigations i P
were made 15 years ago) will reveal structural differences here also. ']‘
But unless the difference be cleared up by new observations I feel
compelled to consider the respective forms as different, in spite of
their apparent structural identity.  However, Dr. SAMBON, or any- i !

b°‘fi}f else, is fully at liberty to show that the premises on which my A

Opinion is based are erroneous, If he succeeds in showing this by oo

wrefutable facts 1 shall certainly be the first to change my opinion. ‘o r
0
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But, before doing so. | want to hear facts, just as in the present
article I am about to point out a number of facts which e
irreconcilable with Dr. SAMBON'S theory.  He assures lis audience
that ‘certainly there were morc and better reasons to separate Sch,
massoni from Sck. hematobinm’ (1008b, p. 4) than there were ia my
two cases referred to by him. We shall sec how [ar this is true.
Dr. SAMBON first pretends that the other known Sehistosm
species do not show any marked difierences in their adult stages
‘The Sci. bovis, for mstance, resembles the Sch, hematobium
closely that, mdeed, it would be very difficult for anyence (o point ox
any marked difference between the adult {forms of the cattle parasie
and thosc of Sch. haiatobinm” (touSb, p. 40).  To this | have w
reply that Dr. SAMBON is mistaken.  To *anyone ' who actually has
some helminthological knowledye a1 single glance with the naked eve
will suffice 1o tell Sei. kamatobinm from Sch. dozus, and a good
pocket lens will suffice to differentiate Sek. japonicum from Sik
hematobinm.  There are, addition, quite well-marked intera!
differences which Dr. SaMBON might have known had he consulted
the latest description given of S/, bordy by Leuckart (184, p. 4700
or the short review 1 gave of KATSURADA's paper on Sk, Jerponicum
(IQOSRJ- The fact that Dr. SAMBON s not apparently aware of le
exwstence of these differences is iy itself a poor reasen for the state
ment to his audience that they are really absent.  As a matter of
filCt.. m no case docs the differentiation of any of the species o
Schkistosomiun hitherto described, whether affecting man or animals
depend on the form of the coe alone,  Sinee thic various Schistosomes

r
A . (=4
affecting animals are not wmentioned by Dr. Saspon, | will not refer

to them any further in (his discussion.

I'hus, Dr. Sausoxy s not able to produce any distinctive anatont
cal character of the adult Sk, mansons, There remams only the
sE It is a well-known fact that may ¥. but by no means all
speaies of purasites may be recognised fron, their eggs. 1 this &
of ot g o te e ot e dntincve chra
: . . , er, at present remember of
single case in which (we Species of parasitic worms ackno
tedged “ds independeny differed solely by their eggs
The‘ fact 1s casily comprehensible,  |f | cannot tell \'\‘hether 1w
Specimens 1 have before me are individuals of one speaes &
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individuals of two species, [ cannot tell either whether slight
differences I observe in their eggs are specific characters or not. I
I so desire, I may assert that there are two species ; but, in that case,
others will certainly demand proofs of such a statement. Dr. SAMBON
pretends that the two shapes of the egg found in association with
Sch. hematobinm belong to two different species, but [ cannot see
that he can possibly prove this zoologically without finding distinc-
tive differences between the adults. IFor the proof must consist in
showing that one form of egg is constantly connected with a certain
anatomical structure, and the other form as constantly connected with
another anatomical structure of the adults.  Untii this is done I am
afraid that Sek. mansoni will find little approval with zoologists,
in spite of Dr. SAMBON's contention that ‘ to zoologists the characters
of the ovum should suffice for the deterinination of a new species’
(10083, p. 31).

The remarkable difference in the position of the spine of the egg
of Sch. hematobinm has long attracted the attention of observers, the
mejority of whom considered the egg with the end spine as the
normal, and that with the side spine as abnormal. Various attempts
have heen made to explain the formation of the latter. Dr. SAMBON
refers to these theorics, but in a rather peculiar manner. He parti-
cularly mentions FRITSCH, ‘ who had described certain differences in
the genital tract of the female, but was under the impression that the
females containing the lateral-spined ova belonged to the same
species as those containing terminal-spined ova. He therefore
exphined the difference by abnormality. FRITSCH's explanation was
obviously wrong, but his description was perfectly correct” (1908b, .
46) 1 should like to know in what way Dr. SAMBON has obtained
the evidence for the concluding part of this statement.  He has said
that the two females he had an opportunity of examining were so
badly preserved that any study of their anatomy was precluded.
How, then, does Dr. SAMBON know that FRITSCH's description was
(Perfectly correct*? 1 doubt whether he has at all read that author’s
original article (it is, unforiunately, not accessible to me at present) ;
he has certainly not read the later descriptions of LORTET and
VIALLETON, LEUCKART and myself, in the latter two of which
FRITSCH's statements with regard lo the point under discussion are
refuted as incorrect,

-

it
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T will not tire the reader by a long anatomical dcsFri])lion of the
structures at issue: suffice it to state that up to this ti}:l)"] have
personally found only omnec type in the slructlfrcf of tl he 'mternal
genital organs of the female, although 't]m nterus may con ain m onle
specimen ova with a terounal, and i a m other specimen o
with a lateral spine.  The position of the spine does nc;.l depend upon
a preformed difference in the internal hll’llCtl:er {which, of cours,
changes its shape somewhat with the contructions of lh.c bodv), but
on the relative position of the cgg during the process of |lslfnrmullun
m the ootype. I have tried to show this in o dJiagrammatic flra.\\'mg
which has recently been copied in various books on Bilh.:tmoms; !
may mention m passing that in this figure the lateral spined egg s
placed unusually steep; 1 have in the meantime come jeross “T_)mf
in which the axis of the egg lay almost at right angles to tie axis o
the oolype. Dr. SAMBON ignores the existence of this (h‘.‘l\\'l-ﬂg af
well as the descriptions of LEUCKART and mysclf ; 1 should like to
submit that he will have to account for them if he wants to mainai
Sek. wansoni as an independent species,

On the whole, the zoologicul characters of the new species are &
vague as they can possibly be. Dr. SAMBON is himself aware of that
and refers to a case where, in one mstance, ornithologists have
based a new species solely upon the character of the egg. L amond
i a position to criticise the actions of ornithologists ; but the
fact that they find something justified is for me not in itself a reases
to consider the same thing as justifiable also in helminthology: .]
would mention, by the way, that the new  species of bird wil
certainly not be generally accepted nnless it can be shown that the
aberrant shape of the egg is reasonably constant

The details thus far mentioned are
zoological nature. T should not have
them had not Dr. Savino
mansoni was justif
cannot be, will hecn

in the main of a technicd
been compelled to enter upe?
N tried to show that the foundation of Stk
able from the soological standpoint.  That 1
me obvious even to the non-specialist by anothet

The fact is that in Eg}'P_’:
e and ‘Sch mansont
the same individual
ation is now s years old and might hav
MBON, had he studied the papers of thost

fact not mentioned by Dr. Sampon.
the eggs of S¢z haematopi
Mmay occur in gne and
female This obsery
been known to Dy, SA
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authors whom he accuses of having failed to recognise an obvious
fact.  The observation 1s due to BILHARZ. 1t is true that BILHARZ
did not yet know how to interpret those bodies which we now describe
as lateral-spined eggs; but this is of no importance as compared with
the fact, that once he found one of these enigmatical bodies in the
anterior part of the uterus of a female, the posterior part of which
was filled with the ordinary ova.  That there wus no mistake
possible may be gathcred from the circumstance that BILHARZ, on
a later occasion, and after having discovered the same bodies’in the
tissues of the liver and the rectum, emphatically repeats that ‘such
a body was, though once only, but quite un-
doubtedly, found in the uterus of a female
worm, the posterior part of which contained
the normal ova' (BILHARZ, 1852, pp. 74 and 75). DBesides,
BILHARZ has proved too careful an observer to admit of any mistake
on bis part; as a matter of {act, many a recent 'discovery’ with
regard to Bilharzia and Bilharziosis may be found described in lhis
paper when one takes the trouble to read it

If my memory does not quite fail me, [ have in the course of
years, myself seen several similar females; but considering the
occurrence of both shapes of eggs in the same individual as anything
but new, and not forcseeing either the importance the specimens
would one day gain, [ have not separated them from the rest, and it
is quite possible that one or the other may be found in the material
which I have sent away from here to various places. I very much
regret that at the present moment [ cannot produce a specimen. It is
a curious fact, of which we shall have to speak again later, that the
portal veins very often contain only males; the worms within recent
years found at the post inortems in the Kasr el Aini Hospital, and kindly
left to me by Dr. FERGUSON, were almost exclusively males; in one
of the last cascs, e.g., there were G4 malcs but not a single female.
[ have, however, no doubt thut sooner or later [ shall be able to
ostablish the uccuracy of BILHARZ's observation by the production
of an actual specimen.

The occurrence of terminal-spined and lateral-spined eggs in one
and the same individual worm is one of the fundamental facts on
which my views rest; I wonder how Dr. SAMBON will explain it by
his theory.
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I have said above that, a priori, a great structural similanity of the
adult stages would not necessarily be a prool of there being only one
species.  If, on the other hand, T am asked to acknowledge a specific
difference between Sck. hematobinm and Sck. miansoni, in spite
of their great internal resemblance, I certainly expect that the
other proofs in favour of the existence of a separate species wil
be absolutely clear and stringent.  We will now see how these parts
of Dr. SAMBON's evidence stand an earnest scientific test.

There are numerous cases where closely allied parasites (of man
or animals) show marked differcnces with regard to their specil
habitat in the body of their host ; the lesions they produce will then
show a peculiar localisation.  Closely allied species may forther
differ in their geographical distribution which is indicated by the
geographical occurrence of the respective lesions. Tt is, therefore
a priori, imaginable that the localisation and the geographicl
occurrence of certain syniptoms may in certain cases he a valuable
support for the distinction of the species which cause them. &
different question is whether variations observed in the localisation
and the geographical distribution of certain symptoms may be used
as proof that they are due to different species of parasites [t
this con.nection [ must point out that, quite generally speaking
observations of the alleged sort are, in principle, statistical
]I];ic; E?}tje‘ftlz:;:stimf}tc the valie which. s'tatistical observations may

us circumstances; but it is a fact also that from the
aj,lam e stati§tics more or less opposite conclusions may b
(Ir:]‘:: ;t;sotrl?zllrtlgthts sttl;i‘pt(?im of view from which they are looked
cqually reliable. O t};s lclthemselves are by.no means al'l of the{ﬂ
be wise (o tect i .e \1\ ole, ther.efore, I think that it will alway®
sidering what lhe).‘ ;eemlfﬂ observations e carefully before mn.-
An excelle o show, as an objective proof of some theor:
: nt example of the truth of what has iy been said will be
discussed towards the end ; . Just been

In the case whi }en of this article
statistical Obser\'aticn::sl o present occupies us Dr. SAMBON u.seS
distributi i rc.fem"g to the localisation and geographlws

ution of certain lesions as addit; 1 . e of

a species of parasite whicy, itiona proofs of the existence i
a priori, T would consider thls Zool'ogma”)’ utterly doubtful. ]udg_lﬂ&,
€ species as established, notwithstanding

when the it
additional proofs were binding and did not leave 27
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visible gap. | am sorry to say that, from my point of view, Dr.
SAMBON's proofs do not answer this description,

The second differcnce between Sch.  Aemalodinm and  Sch.
mansoni 15 said to be given in the different anatomical habitat, and
the specific pathogenic action of the latter form. We will start with
the well-established clinical fact that terminal-spined ova alone are
voided from the bladder, whereas, lateral-spined are met with in the
faeces. The conclusion generally drawn from this observation, and
also brought forward in the discussion above mentioned by Sir
PATRICK MANSON, is that the lesions of the bladder are
caused by worms producing terminal-spined ova, whilst the
almost identical lesions of the rectum are caused by worms
producing lateral-spined ova ; in other words, that the last-named ova
appearing in the faeces are derived from the rectal
lesions. In connection with this point, Sir PATRICK MANSON
asked whether anybody had ever scen a lateral-spined egg in the
urine.  Nobody could answer in the affirmative ; indeed, T do not
remember myself to have specially noticed a lateral-spined egg in
the urine.  Thus far, observations agree very well; however, what
I should Iike to point out is that even if I, or anyone else, had seen
a lateral-spined egg in the urine, I would be unable to consider this as
a fact of [undamental importance. To me it would appear as an
accidental exception, due to accidental reasons, to the rule that the
urine contains terminal-spined eggs only.  One may examine the
faeces of a thousand peaple without finding an apple-maggot, and 1n
the faeces of the thousand and first there is one; the former observa-
tions show that maggots' are not a normal appearance in human
facces ; the latter observation does not at once demonstrate the con-
trary, but only shows that it is an occasional exception, the chief
mterest of which would lie in the question as to the conditions under
which the exception occurs. As I have said, I would look at it from
this point of view, should a lateral-spined egg some time be found in
the urine.

Passing to the supposed causal connection of the lateral-spined
ova with the rectal lesions, I must coufess that up to a few years past
I shared the opinion that the former were derived from the latter. 1T
must state to-day that this was a mistake; in many cases the
lateral-spined eggs do mot comc from the

]
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rectal lesions. Desiring, some years ago, to make s
drawing of a lateral-spined ovum, and having no faecal materia] &
my disposal I took a papilloma of a preserved rectum and examined
for ova.  There were plenty of terminal-spined, but not a single
lateral-spined could be discovered. New preparations made fon
other papillomata of the same rectum, gave no better results. Seria
sections made of other recta showed similar conditions, in so far x
sometimes terminal-spined eggs alone were found, sometimes hoth
forms mixed 1n no case, however, liave I so far found, in the recil
wall, the lateral-spined eggs quite alone.  The point most important
in the present connection is that these observations leave no doub
that the vesical and rectal lesions so similar to each other in externil
appearance also contain one form of egg only
After the theory of Dr, SAMBON, this form is distinctive of S
hamalobinm.  Sch, hematobivin is, therefore, capable of producing
rectal as well as vesical lesions; I sece no reason why, under
peculiar circum stances, it should not be able to produe.
in one case, vesical lesions alone, and, in another cae
rectal lesions alone. The question as to what thes
pecubar  circumstances may be is certainly of great interes.
but it is secondary to the fact t] at both forms of lesions may be
produced by Sch. f@narobinm. ‘Sch. mansoni’ is said by Dt
SflMBON to have “a specific pathogenic action’; since Sch. hemair
bzz.mz may produce identical lesions the alleged specificity does not
exist, or shows, at least, a very remarkable flaw,
We now come to 2 more important point.  If lateral-spined cv2
do not occur at all, or occur in insignificant numbers only, I
the rectal lesions it is mmpossible that sucl; ova when they appear it
the faeces can he derived from the rectal lesions. 1 had, in?
Ei[iz?lf—;p?rfncga:;ii ?dfﬁtc‘j entirely .at randoin, found no trace hﬂ:
lateral—spined ova o ff ol papiliomata : thjre’ then, coukd ! !
mention seyera] fa:tome-h'mm'? B?f-ore advancing further 1 Il;?tsh
Shapes of S, cms which, in add1t‘:on‘ to the occurrence of _
¢ and the same mdividual, figure as argument

ln'my theory as to the hature and the sienificance of the latera
spined eggs. =

The place where

the Bilharzia worms are, in post mortems, usually
lookeqd for, and most

easily found, is the portal system. I have, sinc?
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183, seen a good many of them; a fact which strucl me from the
beginning was their very different size. Incertain cases, they
presented about their normal dimensions; In others, they were
markedly smaller, and in some, they hardly reached a third of their
normal length.  Another fact which sometimes very forcibly
obtruded itself to the eye was that the specimens present in an
individual case were, among themselves, of very mu ch the
same size, 1e, of about the same age T still
possess in my collection the material from one case, which consists,
after specimens have been given away, and others have been used for
examination, of 62 males, all varying in length {rom 3 to 4 mm.
according to their somewhat different state of contraction.  There
are, in addition, females (though in fragments only) which must have
measured from § to 6 mm. so far as their length is still determinable.
] also remember another case in which the worms—males alone
—presented two different sizes so distinctly that it was not difficult
to separate them into two lots, each, of specimens about equal in size.
On microscopical examination, all specimens proved to be sexually
immature, and the degree of sexual development coincided about
with their size. 1n many cases males were present alone;
where both males and females were found they were still isolate d;
only in some two or three cases could a coupled pair be detected in
the portal veins. The more advanced ‘females contained one or a
few ava in their nteri, all of them of the Tatera | - spined type,
some of quite unusual shape.  These observations only confirmed
what had been seen and described by some former writers.

As a helminthologist [ have not limited my investigations to the
parasites of man, but have carefully and through many years, studied
—anatomically and biologically—the Trematodes parasitic in animals.
One result of these studies was that, very generally, Trematodes at the
approach of their sexual maturity were found to form 1 bnormally
shaped eggs. In some most interesting instances the female
genital apparatus was, owing to some malformation, found completely
shut off from the male apparatus; there was no possibility for the
egg-cells to become fertilized, but, nevertheless, the uterus was filled
(in one case packed) with ova, all misshapen. In younger
but normal specimens of the same species, the uterus contained more
or less numerous normal eggs, but in front, there were, sometimes
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few, in other cases more, and in .others again, cro:)\rr.c.is;1 of['] th.e same
abnormal eggs as had been scen in the specimens with the Internz|
defects.  In order to fully understand these slatemcntrf one must, of
course, have some knowledge of the anatomy and bfo}og-y oe[d t:;;
parasitic worms in general. I do not expect the ord;nar) m 1d
man to have them, nor does he want them o hut. I :f,trong y r?COII?mm!
studies of the sort to all those who indulge in for‘mulatmg ieas
with reference to helmintholo gical . questions. An)-o.ne
would be laughed at if he tried to write a tale in a language of which
he did not know the alphabet ; but I might quote dozcnfs of passages
from modern papers on helminthological subjects which leave m
doubt that the author did not know the significance of the terms he
used.

Putting the facts observed in various spccic.s of Trematode;
together with what had been seen by some carlier obser\'.ers i;l;t
myself in the young Bilharzia worms, 1 came to the conchusion iht
the lateral-spined must be abno rmal eggs 1 added the
unimpregnated or isolated females woukd, perhaps, be.‘unablehtf
produce other than such abnormal cggs’ 1 do uot claimn that th
interpretation is t h e correct one; but 1 daresay that it is hased of
a series of actual facts observed in the nearest natnral relatives of the
Bilbarzia worms: iy other words, that it is a quite well-founddd
‘conclusion from analogy.’

Dr. Samgox, speaking of this theory of mine, refers to an qbser-
vation of Dr, LEPER, in which 2 terminal-spined egg was seen it ﬂ’?
‘immature ' female, and concludes that by this observation my theor
“1s disposed of I cannot help iinding that Dr. SAMBON is SO“}SI'
what hasty in disposing of theories which are in contradiction ¥
his own. I see that MYy young friend LEIPER states the jmmato®
condition of the specimen, but 1 do not sce that he states the abSFnce
of spermatozoa ip her oviduct. Was the worm, therefore, ferti]lzedt‘
Or was it not? further think that for everyone who will Iook_ 4
the case with an OPen mind it is clear that there is no mathemati©
line of demarcation between "maturity ' and “ immaturity. TLI:
CEEs are formed in the ‘ ootype * which is situated at about thc
middle of the body at the posterior end of the long uterus nt
young females found in the portal vein the eggs are }ateral-splllee'
They are gradually pushed along the titerus till at the end they ar
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expelled by the genital aperture situated behind the ventral sucker.
Other eggs may follow the first, but, according to our present know-
ledge, the number of those present at a time remains limited to § or 6.
VWhen the female is impregnated the formation of normal eggs begins.
At about this period we ought to expect the uterus to show, in its
liindmost part, a numiber of terminal-spined eggs, while the anterior part
may still contain one or some lateral-spined ova. Such was the
case in the specimen observed by BILHARZ ; the analogy it presents
to some of the Trematodes described above is complete. ~ Had
BILHARZ happened to see the specimen an hour or a day later the
last lateral-spined egg would have been laid; the specimen would
have been ‘mature’ Iad he happened to see it a day or a week
earlier, no terminal-spined eggs might have been formed yet; the
specimen was ‘immature”  As he actually saw it 1t was half
'mature’ and hall ‘ immature.  For the moment, therefore, I see no
reason why my theory should be annihilated by the one accidental
observation of Dr. LEIPER,—admitting even that the egg in question
were really terminal-spined, and did not only appear as such because
the lateral spine was turned towards, or away from, the chserver.
Dr. LEIPER himself says in the discussion (p. 45) that his obser-
vation makes him believe ‘ that the explanation was not correct which
relied solely upon immaturity as the cause of the lateral spine.” This
is quite right, but I have not pretended either, that immaturity is the
sole cause of the lateral spine.  Dr. SAMBON, in quoting my theory,
makes me say that ‘ the eggs bearing a terminal (obviously a misprint
for “lateral ™) spine probably represent the product of unfertilized
females’ He thus does not notice that there is a slight but very
important difference between saying ‘lateral-spined eggs are the
product of unfertilized females, and saying, as I really have done,
that “unfertilized females are not capable of producing other than
abnormal eggs’ As a matter of fact, several earlier authors have
pointed out how fertilized females might, under certain conditions,
produce lateral-spined eggs also. These suppositions have up to the
present day not been proved as true, but they have not been disproved
either, and it is at least not impossible that what those authors
surmise may actually happen. At any rate, I have never pretended,
and do not pretend, that immaturity is the sole cause of the lateral
spine ; nor is it impossible that immature females, although producing
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as a rule, lateralspined egys, may not, as an cxception, produce one
or another terininal-spined cgg.  Diological processes can never be
pressed into a mathematical formula to which there i1s no possible
exception.

Speaking of the significance of these eggs I will provisionall;
quote the opinion of HOLCOMB, who says (1907, p. 62): ‘ The Wes
Indian infection proves that the lateral-spined eggs are not the eges
of unfertilized females, and some of my cases, which were under
observation for one year or more, show only too well the persistence
of the type of egg cannot be attributed only to young females'
Before 1 can respond to this argument several other points must be
discussed: I, therefore, at this place, limit myself to quoting
Horcous's objection, and will return to the point later.

The habitat of the mature Bilharzia worms are the finer
ramifications, in the first place, of the vesical and, in the second place,
of the rectal veins. As a logical consequence of my theory, one
ought to expect that, ther e, they produce terminal-spined eggs
only.  Observation shows that the lesions actually contain such eggs
W enormous nuinbers, and very often ahb solutely alone
Some stray lateral-spined eggs found at the one place or the other
would not shake this rule.  Even when large numbers were found
1 numerous cases the fact would not prove any specific nature of
these eggs unless it were shown, cither that unimpregnated females
SZ‘::E?): i’;’ii‘:)?;] get' to the same places, or, that' impregnated females

The yc)uné élfllf;;:nﬁtﬁnces- form lateral-spined eggs.
spined ova, and suc;css' 1V]mg in e port'a] system p rodu(':e ftere!
Since the ,ova U, ll:e ):hekpel them inta the surrounding bloo_d-
carry them decpor uuo ti ]frmsclxres mObl](? the blood stream \’-"1]1'
become arrested iy those e' 1Velr' e 10_glcally, ey mUSt_ﬁﬂaH}
The heory helg 1 vessels whose dlame-ter equals therr own

y me thus leads to the logical consequence that

lateral-spi
T 1er."°11 spined eggs must first ang foremost accumulate in the liver
1eir frequent and oftey plentiful o

Known fact ccurrence in that organ is 2 wel
i

theory reste, de:S ltd_represeuts another of the pillars on which my
Worms grown 4 inotrl Mg to the general belief (which T share) ﬂ.lf'
the pelvic or zn:)s, b ©r ortal syst?m reach their definite habitat. !
the weal fg ' Y a'ctwe wanflenngs, the_ vigorous males carrylig

er females with them m the gynaecophoric canal. 1t
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however, possible that the females are capable also of undertaking
the wandering alone. ~ As a matter of fact, isolated females have
been seen in various veins ; but it is not sure whether they got there
alone or by the help of males whom they afterwards abandoned.
During this journey all females go on laying eggs—at first
abnormal ones, later (e, after they have become impregnated),
normal ones.  Tn all wider vessels, these eggs also are taken up
by the blood stream and carried back to the liver where they join
those which have arrived previously. There is, however, the probability
that, now, terminal-spined ones may be among them ; observation
tells us that indeed these occur in the liver, though in numbers
which vary considerably in the individual cases, But from what
has been said above we may derive as the general rule that
the lateral-spined eggs will prevail, the longer the females
had to wait for fertilization, whereas the terminal-spined
eggs will prevail, the sooner the females became fertilized.

1n the walls of bladder and rectum the worms make their way
into the finer ramifications the diameter of which gradually becomes
equal or even less than that of the male.  From this point onwards
it is difficult for the eggs laid by the female to escape into the general
circulation.  Pictures | have seen in sections of the vesical
and rectal wall even seem to indicate that the females can stretch
their {already thin} bodies to such an extent, escaping at the same
time more or less from the gynaecophoric canal of the male, that
their heads (close to which the genital aperture is situated) reach
very fine capillaries.  Eggs deposited there— either singly or in
groups—would be kept in place by the walls of the vessels closing in
upon them as soon as the female withdraws to her original place.
The process may be repeated more or less often, a whole area
becoming thus stuffed with ova. [ have n ot seen the process
here described actually going on; it isalso probable that
many variations occur ; but the chief details are based on observed
facts. )

The eggs, though originally deposited in the blood vessels, finally
appear in the urine or the faeces: they must have passed through the
tissues of the organs. [ do not consider it as illogical to admit that
what happens to the eggs in the walls of bladder and rectum may
also happen to the eggs in the 1 iver. Observation actually shows

=

-
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them in the tissue of the vrgan: th.c_\'. therefore, h:a\:e ek
the blood vessels as they have in the pelvic Orfrans. Admitting that
they change their place in the tissue one will e.ullty se‘e that S?"_efai
things may happen. 1 will at this place only mention the p(pSSlblll.l)‘
of some cggs getting into a blood vessel of the .helpntxc.
system.  Should this take place the blood stream .\\ouhfikcia_n)
them away from the liver; the next place wlwrc: they are likely to
become arrested again is the lun g Obser\'zu.lon has shown that
the organ in which, next to the liver, latcral-spmcc.! egys ?fe micst
commonly found is the lung.  What happened in the 11?erldm;3£
happen in the lung; the eggs cscaping from the latter wou:‘ ;
carricd by the arterial circulation to every possible organ, *'5 ’
matter of [act, stray lateral-spined cggs have bcen. seen at \:]f}
different places. 1 will add that the way just described 1s nOtnS“"-
only one by which they may reach the lung and c,.ather DIF:’; e(:'t
however, thesc details may here be omitted as having no di
bearing on the questions under discussion. o N e
Returning to the cggs in the liver, there is, in ac?dltlon. to -
possibility above mentioned, the other possibility of their gettm%d‘ e
a part of the biliary system. In this case they wot idh
carried to the gall bladder and thence into the intestine, from "VAﬂer
they would be voided with the faeces. N
I'had ascertained that in certain cases lateral-spined eggs could tI]);is
possibly be derived {rom rectal lesions, 1 camne to think of .
possibility as an explanation of their presence in the faeces. Obsthe
vation showed that the theory held good in this case also, 1P ihe
first body available the first preparation made of the Lile from .
bladder revealed under the microscope four lateral-spined eggc’
others were found in scrapings of the bladder wall, in the bile 8%
and all along the intestine. Three other cises examined subseguen?
presented similar conditions; I have not deemed it necessary
examine more.  The theory had led to a conclusion which Y1
tested by observation proved to be correct. he
This is one explanation I have to offer for the occurrence of t-i]l
lateral-spined eggs in the facces.  There are others still, but I "_‘ :
not allow mysclf to enter upon details which have no direct bearﬂ:;
upon the question which here interests us, Observation has !

0
shown that the occurrence of lateral-spined egps in the faec€s
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linng patients is not by any means a proof of the infection of the
intestine proper, and quite especially of the rectum.  These eggs
may, and in many cases do, come from the liver; the only question
of importance which remains to be answered in this connection is the
question as to the reasons, why the infection of the liver is,
in certain localities as the exception, in other localities as the
rule, not followed by an infection of the bladder. I will show later
that there is a possibility—and to my mind not even a very far-
fetched possibility—to explain this curious difference, without the
help of a mythical ‘ new species.’

We have seen above that the ‘ specific pathogenic action ’ assigned
by Dr. SAMBON to his Sck. mansoni does not exist, for Sch. hawmalo-
buan is capable of producing the same lesions. We see now that
there 1s no ‘special anatomical habitat’ either, for the lateral-spined
eggs appearing in the faeces of living persons may be such of young
Sck. hematobium deposited in, and voided from, the liver. It may be
added that up to the present nobody appears to have seen lateral-
spined eggs in females imbedded in the gynaecophoric canal of the
male, and the latter imbedded in a vein of the rectal wall. T have
nyself seen in situ quite a number of such females, but they only
contained terminal-spined ova. I do not attribute any demonstrative
value to these statements, but may point ont that Dr. SAMBON's
theory would find an important support if he, or somebody else, could
produce females collected under the conditions above
mentioned, which possessed in her uterus exclusively,
and as many lateral-spined eggs as the ordinary females possess
terminal-spined eggs under the same conditions. I have in some
instances counted the eggs in females collected from the mesenterial,
rectal, and vesical veins, and have found them to vary in number
between 8o and 150.*

We now come to Dr. SAMBON’s third proof, the ‘peculiar
geographical distribution’ of Sck. mansoni. 1 may freely confess

b " In a case quite recently examined 1 found a little colony of worms in the
aemorthoidal vein, about 7 em, distant from the anus. There were five couples and
::;?-hach‘ﬂm' males, All males measure (after preservation} 5-6 mm. in length ; their
T icles do ot yet contain free spermatozoa. ‘The females average 7 mm. in length.

©Ir intemnal genital organs do not show spermatozoa, Fhree are also entirely tree
i;nir}',eggsi Llhe two others contain each one lateral-spined ovum in the ootype, none
serug) erus. This observation shows that the worms may leave the liver be-{,qﬁe
Tead; Maturity is attained, but otherwise agrees with the theory. (Note added while
tading the propfs.)
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that when 1 first read the author's own statements the statstal
observations indecd seemed to strongly favour his view. Huwewer
on testing the evidence somewhat more seriously, 1 find that mae
change their aspect considerably.  Unfortunately, a number o te
papers on which the evidence 15 based are not actually withy Iy
reach, and cannot, therefore, lic compared.  From those 1 posses
I see that Dr. SAMBON quotes the hterature i a rather v
manner.

Begmmning with the West Indies it is true that according to th
report by Dr. IToLCOMB (1gu7), rectal Bilharziosis 1s VETy COmOL i
those parts and vesical infection is rare,  That the latter is actuall
absent cannot be said, for HoLcous cnumerates four cases (i
i1 a man from Guatemala, two in persons from Panama and one ine
Porto Rican) in which the urine contained the terminal-spine
ova, in one case even combined with the presence of lateral-spine
ova in the facces.  Dr. SAMBON does not mention these cases b
only says that * endemic haematuriz ' js not known in the West Inde:
HOLCOMB states that he was not wformed where, in the four e
the infection was obtained. Since it should not have been diffic
to find out whether the infected persons had been to Alrica, one mif
I think reasonably assume that the infection was acquired 1n o
At any rate, there is no proof that it was not of local origh
However, 1 will not Place great weight on these cases, owing to ¢
fact that the place of infection is, though fairly clear, yet ul
positively ascertained. [ consider it as more important that Ii
HOLCOMB has recently himself observed a case of urinary bilharziss
(information by letter). The most important case is that ¥
tracted at Martinique and very carefully studied by LETULLE (100
LE'I.‘ULLE did not yet know of Siz. mansani and the specific pab®
genc action attributed (o But hie emphatically states that he
fou‘nd the bladder cntirely free from infection, In the intestisd
lesions, the lateral-spined eggs of ‘Sch mansoni’ were seeq !
comI_Ja.n)f with the termmal-spined eggs of Sch. hamatebiint
The dimensions of all of them, by the way, agree very well with thost
of Sc./E. kematobinm, if One remembers the fact that the latter ncrea
considerably in _size during their e Dr
E’;.Alv.IBON mentions LETUoLLES case as one of * MANSONS Bl
ziosis’ (p, 32), but he does Mot mention that in this case (it 15, 0
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far as 1 am aware, the first case of ‘MANSON's Bilharziosis’
thoroughly studied [rom a pathological point of view) both forms
of eggs were found.

Passing now to Africa, Sc/. kematobinm s, according to Dr.
$4:BoN, alone present in Cape Colony. He refers to HARLEY's
gbservations and quotes from this author's article: ‘In all my own
cases | can positively say that only one forin of egg has existed,
mmely, that with a terminal spine.  Variation in the size, length.
and outline of the egg is often observable, but 1 have never seen any
ego with even a tendency to the formation of a side spine. I even
doubt whether this peculiar form exists in the Distonuon hamatobium
itsell’ I have unfortunately no access to HARLEY's paper, but
LEUCKHART also mentions it, and he says: ‘ Restricted exclusively
to the possibility of examining the urine of his patients HARLEY had
no knowledge of the existence of the eggs with lateral spines, and,
therefore, considered the worms as a specics different from that of
Egypt’ (p. 507). It is thus true that IIARLEY observed terminal-
spined eggs only, but, unless LLEUCKART’s remark is incorrect (for
which assumption there is not the slighest reason), simply because
he had no occasion toexamine faeces in which the lateral
spines are found.  Dr. SAMBON then refers to the observations of
BROCK, and quotes: ‘that BROCK and others stated that they had
never encountered the egg with the lateral spine’  But, here again,
BrOCK himself says (p. 6): ‘1 have only been able to study the ova
as they appear in the urine of patients suffering from Bilharzia.! 1
will not ask how it is possible that Dr. SAMBON makes such mis-
leading statements in an article which apparently claims to be taken
seriously.  For there is no doubt that the observations of HARLEY
and BROCK are anything but demonstrative of the absence of
lateral-spined eggs in South Africa, as Dr. SAMBON makes it appear
by his quotations. ~ As to the observations made in the Congo Free
State, I am sorry that I have no access to the original article, and,
therefore, cannot say how far its contents correspond to the summary
given by SAMBON. In the discussion Dr. Low states that in
Uganda he saw exclusively rectal cases, but often also terminal-
spined eggs ‘ in the rectun ' (1907, p. 45)-

Looking at this geographical evidence, as it now appears, the
observer will first be struck by the fact that it has entirely lost its
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iginal neatness.  The statements, mostly based on clu.nca] obser
Cations during the daily routine work, seent contradictory, ap
1\12:\1;:; is th:::rc a sharp line of dcmarcz.ltion I.eﬂ.r i., fot' One, camt
' f a ‘peculiar geographical distribution’ of the 1wy
haperof the co i sal istinctive of the alleged tw
f the egg which are said 1o he disting eged t
e ttin statistics are all equally reliable, ie,
species—adnntting even that the 5tat|b.l1cs e e i
made with special regard to the question at issue.  Bu o
it may; there is certainly no doubt about. the evidence 51;[;;;.5 v
the case of LETULLE.  This was, according to Dr. SAMBO) o
words, a case of ‘ MANSON's Bilharziosis,’ ur.ld: so far ;f\s.l can jdtht
one absolutely typical both as regards the origin (Martlmqu;e) ;rlld '
clinical and pathological aspects.  Nevertheless, a carefu Sfe}’ .
the lesions revealed the presence in them of b o.lh ,ff)rms.c f;h
After SAMBON, it would thus have been a ‘conflbmed mfect.xothkb
Sch. mansoni and Sch. hawmatobinm ; an infection, %wwever, 11;1 \Se }
Sch. hamatobinm did not produce its own lesions, bat t'o p
‘Sch. mansoni’ 1t remains for Dr. SAMBON to show the “iybath
of this labyrinth. For me there is no difficulty, for 1 say tha -
forms of eggs belong to the same species, and that the app o
differences between vesical and rectal Bilharziosis are not (-iuemus!
difference in the species of the parasite, but to reasons which .
be looked for elsewhere ; we shall sce later what they may blc- -
I were to make a * prophecy * 1 would say that in almost al CH
of * MANSON's Bilharziosis,” if they are so thoroughly examined ﬁ;M
Martinique case was by LETULLE, the eggs of Sk Aemat .
Will be found among the cggs of ‘Sch. mansoni (1 have Jarc
emphasized the word ‘almost'; we shall sce later that ther€ o
certain conditions under which the lateral-spined ought to be Pfesﬂ
quite alone) ] especially recommend for examination the h::aﬂ
It is a pity that it was not studied in LETULLE's case; but | .
easily comprehend that there was for LETULLE no visible reas?®
look for ova there. . .
If we now compare the various pictures offered by Bilha”"o'is
according to observers with those known from Egypt, thﬁfe_ )
no difference left except one, and this, as I must frankly confess
very striking one, namely, the apparent irregularity 1.8
the localisation of the Iesions  In order to ma[
my case complete I will try to show that the biology, such ¥
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interpret it, of Sck. hamatobium is perfectly sufficient to throw light
on this difference also.

Before advancing any further, and in order to avoid any misunder-
standings, 1 will repeat that 1 do not ignore that what [ have said
with regard to the nature of the lateral-spined eggs, and what 1 am
going to say hereafter with regard to the differences in the clinical
aspect of the disease, is a ‘theory,” inasmuch as it has not yet been
established by experimental proof.  In the absence of such proof,
the only thing the scientific man, desirous of advancing our know-
ledge, can do, s to collect carefully as many isolated facts as may be
obtainable ; to separate those which are (presumably) essential from
those which are (presumably) accidental, and to piece all of them
together into a continuous train of events.  This 1s what I have
been endeavounng to do, I cannot imagine that a theory thus built up
can be wrong in its fundamentals. It must, of course, be incomplete,
or may be erroneous in details,. 1 have already pointed out that
Bitharziosis, in its varying aspects, presents a peculiarly complex
problem, both as regards its pathogeny and the biology of the
parasite. I do not think that I am wrong when 1 say that the latter
represents the basis of the former, especially so far as the develop-
ment and the behaviour of the worm within the human body are
concerned  When, with regard to this part, I have knowledge of a
good number of details, T owe that to the kind collaboration of my
colleagues of the Medical School and the Kasr el Aini Hospital, Dr.
ELLIOT SMITH, the Anatomist, Drs. SYMMERS (now of Queen's
College, Belfast) and FERGUSON, Pathologists, Dr. MADDEN and Mr,
Fr MiLToN, Surgeons, who have discussed with me the observa-
tions they had occasion to make during their professional work, and
have given me many a valuable hint as to details with which T am less
familiar, A priori, the various observations might have been ex-
plained in various ways, but the right explanation could only be one
which fitted in with the biology of the parasite. Sck. kamatobium has
thus far successfully resisted all attempts at revealing the secret of
its development.  Nevertheless, we know a number of facts which
deﬁnitely settle certain details; as to others, all we can do at present
is to accept what seems to be most probable.  For me, everything
15 probable as soon as it has been demonstrated in the nearest natural
telatives of the Sch. hamatobium, e, either in other Schistosomes, or
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in the digenetic Trematodes. I have acted according to ths
principle in formulating my theory.  As a matter of course, in doin
this, I depend upon our present knowledge. 1t often happens tha
a theory which seems probable and naturil at one time 15 at ancther
upset by new facts wlhich, though not anmhilating the older facs
vet make them appear in a different light. 1 canuot forete]l &
present what facts may be in store for us with regard to Bilhamioss
and, therefore, cannot say that the theory which I defend at present
is the right one in every detail.  But T think that T can chin
that it is based upon u large number of anatomo-pathological axd
helminthological facts deliberately weighed and compared. | hare
thought these remarks necessary in the face of Dr. SAMBON's allusin
that myself, and all the other workers in Egypt, have not been abl:
within long years to find the solution of a problem which according
to him was easy enough after all.

S0 as to be quile impersonal [ will myself draw attention to an
mportant biological poimt which 1 am not vet able to sufficienty
account for. I am convinced that the lateral-spined eggs are
abnormal and, probably, unfertilized. Nevertheless, when they appexr
in the faeces they very often contain a fully-developed miracidin.
If we suppose, with some carlier authors, that mature females 2
under certain circumstances, still capable of producing such
later‘c\.]-spincd cpgs, the dilemma would resolve itseli into
qucs‘Flon as to what these conditions are (spontaneous 00F
traFt‘O“? pressure of the surrounding organs, cither accidental @
owing to their movements : &c.). 1 have already said that this por!
'8 not yet determined.  To me it sCems, on the whole, very
:?:t;a}l?sp?n:g I:;a b. Le, that_ fully mature females continue to ?md.nc.c

. oo CEBS If this be true, the presence of the miracidd
ditic Trf;n:ltodc:s . ;0111 what has been observed in the her-n.lﬂP .
order to develop, A ppears that the cggs must be rm'hz?d'me
Trematodes \\’it[.] se ;:;01'1- 0-n ¢ CUBH to expect th.e o e 15
takable disadvantacrlzs e l-lcn\'e\"cr. consu].erlng e uﬂ;nm
the preservation ot'htheConmxtml it this %("pnr‘auOﬂ " der
which the Schistosomes r-ace “m‘dt?r e pecu].lar f:1rcumstanC€5 un-er‘
conplicated devE‘IOPmentdre ing, and considering further tht‘.‘ )l

of many Trematodes, in which often sevér
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weml pencrations aceur hiefore the sexnal stage 1s again reached,
P sl hesitate to pronounce a hasty conclusion. At any rate, the
resence of fully developed miracidiz in lateral-spined eggs is a point
w1 hstill requires to be cleared up hiologically.  For the question
st the speaific nature of the lateral-spined ovim the point isof no
consequence ; [or 1ty combined presence in the same individual with
t e ternmalspined cgg is evidence cnough that only individual
& oditions can be responsible for its formation.
I wilt now try to show that the strange and striking difference
fered hy the clmical and pathological pictures of Bilharziosis m
v 0oy places is not incapable of explanation il we consider the
presimptive hfe history of the parasite, in connect ion with
the habits of the host and the conditions
£ the country. In order to make this clear I must start
{r m the bepinning.
The miracidinn (often mapproprintely called ' embryo ) contains
o s abdomnal cavity the so called * germinal cells, the significance
and ultiate [ie of which are well known from their comparative
study n vanows other Trematodes.  “Lhe existence of these cells in
he Billrza auraediom i3 absolute evidence that the
mrodum  cannot develop directly into  an
adult worm, but must pass through the stage of the 'sporo-
ot which, 1 its turn, produces, either (and probably) at once, or
by ane or more intermediate generations, the definite worms.  All
atempts made by forimer amhors to discover an ntermediary host
1 which this development is gone throngl, Tiave failed, and so have
y own effarts. | have exannned hmndreds of specimens of all
the 1 olluscs common m the Nile valley, without finding any sporpcyst
» h ouight have heen brouglt into relation with the Bilharzia
worms | have pluced quantitics of frec swimming miracidia in
cuttact with the same mollnses, without obtaining an infection. It
easy 1o infeet molluses with miracidia of species which actually
dockpinthem | wifl not enter into details, but only say that the
Bt mracidia were never seen to take any notice of any mollusc
e ne ghbourhood, whereas others developing in a Cel’Fai“
80 800m begin to swaurm about it, and may, under the microscope,
ven be observed 1o enter mto it.  |he same negative results were
teaned with lapvae of insects, with fishes, and with plants. I am
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thus forced to the conviction that Man liimself acts as
i - i host.
. tI? ltli]ilsec‘cj)ricz;urs‘ron 1s correct it leuds to the importa.nt con?cqucrw.‘
f the Sch haeomatobinm s ac
L e Spbreailh: natural pgeographical distn
limited ¥y ‘ ‘ . . o
bution of a spccn'al .lnte]rmcac;ii:; ;nh::far .
spread wherever man carries |t‘,'so ong e for e devc
chimatic and hydrographic conditions are fa\_oura _ o
ment.  With regard to this point, [ entirely dlsagre]‘ar ‘l
PATRICK MANSON who says (1607, p. Gs53) thflt the pecuT hig:Ogr:
phical limitations of Sck. Aematobinm are (.itfﬁcult to e;;) ;\.c\.e, [
does not require the services of an mtermediary host. 10. " -y
also hold that Sci. hemarobinm is by no means geograp ncaf,”
limited as it appears to be 1o the defenders of the existence of 5
HTIS0 2, o
7 aNo investigator has hitherlo succeeded in kecping th.e mu’acn:i:
alive [or more than 30-40 hours; in my personal expenmcnts.l
upper limit found was 28 hours, They must ind some xfew sl‘ne lcﬂr
within this time. If they are destined to return into man dll’CClI}: tl;
possibilities are, a priori, imaginable, viz, that they cuter b} :
mouth, or that they enter by the skin. 1 have found by expenmm;f
that hydrochloric acid diluted with water to the extent
1:200¢ kills them within 2-3 minutes, a solution of 1: 1ooo almes
instantancously ; by exclusion I am thus led 1o the view that they
enter by the skin.  There are some other facts which may b
interpreted in {avour of (s view; but I will not mention them hcrc'
In Man, the miracidium must develop into 2 sporocyst which, et
directly, or ndirectly, generates the Bilharzia worms.

We have already seen that the only organ of the body thus
far known 1 harbour young, and sometimes ver
Young, worms is the liver. | therefrom conclude that the liver is the
habitat of the Sporocyst, from whicly the worms later escape into zht
Portal vein. A priori, ope might think of the possibility that they
can escape also into the hepatic veins.  As a matter of fact, lh&'
have been foung comparatively ofte, in the vena cava (}(ARTULI::
the lung (S\’MMERS), e If the liver is the seat of the sporocys 1
15 a curious coincidence (Perhaps it s not a mere coincidence) that

in the knownp intermediary hosts of ¢ her Trematodes, it 15 1
liver which harbours the Sporocysts,
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At post mortems, it is not uncommon to find males alone
in the portai vein.  These males are often conspicuously of the
same size, in other words, all of the same age.  They must have been
generated at about the same time; this would become comprehensible
on the assumption that they are generated in one sporoeyst. If
one sporocyst may produce males I see no reason which forbids the
assumption that the females take their origin in scparate sporocysts.
As females are, as a rule, found much more rarely than males, it may
be admitted that male sporocysts are commeoner than [emale.

This is the way in whicl, according to the facts at present
available [ am forced to explain the arrival of the parasites
the human body. I will now describe how 1 scem to sce the con-
nection between the special aspects of the disease and the habits of
the population as they are ohservable, in the first place, in Egypt.
In Egypt, Billwarziosis is very commiolt In the towns it is especially
the children who are mlected ; among our studcnts, there are always
some who have, or have had, haematuria. ~ Some of them assert
emphatically that they have got it while in the country. In all of
them the disease lasts for some years and then disappears. All
severe cases come from the country.  The Egyptian peasants
usmally work their fields in companies ; sometimes of two or three,
somefimes of several dozens; standling with their feet, and working
with their hands, in the water or the mud.  They often also bathe
in companies in canals witl slowly flowing water, pools, &e. One
of them who is inflected with urinary Bilharziosis, when urinating into
the water, infects it with several hundreds, perhaps thousands, ol
eggs.  In warm weather the miracidia hatch within a [ew minutes.
They have at once the opportunity of finding a new shelter, either
in the skin of the man who voided the eggs or in the legs or hands
of one of his comrades working close by him.  Many of the
miracidia which enter the skin will not snceeed in finding their way
to the liver, but a fow do so.  These possibilities of infection are
repeated every time a man urinates into the water.  They are
perhaps repeated every day the season of the Nile flood lasts.  There
is thus not only the possibility, bnt the extreme probability, that
several miracidia attain their destination at short intervals.

The worms they give rise to in the liver are of about the same
age,  On this supposition, viz, that several miracidia succeed I

X
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gaining the liver at short intervals, it becomes probable that, .frum
the beginning, there will be males and females.  In thiseage
the females, grown up to the sexual stage will not have to wait Jong
for fertilization.  They will produce a few abnormal eggs, hut a
soon taken up by the males and carried to the pelvic organs  Onthe
whole, therefore, only a comparatively restricted number of later!
spined eggs will be deposited in the liver; they may, subsequentl;
be joined by larger numbers of terminal-spineel.

The ehief habitat of the adult worms is undoubtedly the bladde:
The chief vein which leads them there is the inferior mesenteric sein
I will point out in passing, that during thie journcy an occasiond
couple, before reaching the vein named, way accidentally get o2
side branch coming from some other part of the bowel  In sucha
case the worms would give rise to an isolated focus of infection, o
a separate growth at an unusual plice.  Such unusually located
lesions have often been observed, and are, 1 think, correctly explained
n the way alluded to.  The inferior mesenteric vein leads the worm
to the hacmorthoidal plexirs close ta the anns, bt not immediately ©
the bladder.  In order to settle the very important anatomical point
whether there is i conneetion, wide cnough to let the worms pass
between the veins of the rectum gnd those of the bladder, Dr. ELLIOT
SMITH has very Kindly made a dissection of the respective parts
S.ince he proposes to retury to this anatomical question in detil
h”tnse”’ U here limit lyself to the statement that such connection
exist, wide enougl tq allow, not one couple only, but two and perhap
cver 1I.1ree '0 Pass side by side, [ have subsequently found tht
worms in veins whichy, 1o judge from their width and course, were sud
connect.mg branc.he.s between rectun and Dladder.
in \\{h\i‘:}:l .}}:;3::2(}2; this connection to rccalll the _remarkablc deg;fi
the microscope follo“'al;]c z&hle to‘ contracl.the:.r bodies. I have wl :
larvae,  The aopon, Oe -Creariae entcrllng mto ‘tadpolcs an‘d mSL;:
mentary * hosts is oﬂell:c:m.g they make in the skin of these fﬂIPPﬂf
a0 hour glass . 1, o .'o small thay ﬂ.]C “‘C‘)THIS assume the s.hapeh‘.
There is, 1here’f0re evcr) . thr(_nfgh 0, evidently without difficu

’ ¥ Probability that male Bilharzia worms m2}
manage o traye] througl, vessels t]lt; ordinary diameter of which do¢
not exceed a half op even a third of dinary

a millimetre.

There ;
1€re 1s thus 1o donbt that thie parasites have a direct rovte fro®
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the portal vein to the bladder.  Another very important question is
why they do not remain in the veins of the rectum (or the intestine in
general, which is apparently the original habitat of the Schistosomes),
and how they find their way through the (comparatively) few connec-
tions between rectal and vesical veins into the latter,  In order to
explain this remarkable ‘ knowledge of anatomy’ | will draw attention
to some well-known facts derived from the comparative biology of
other parasitic worms.  The larvae of the Filaria bancrofti, eg.,
after having heen sucked up by a mosquito, leave the intestine by
perforating its wall, and make their way into the thoracic muscles ; the
larvae of the Fileria immitis do the same, but seek the Malpighian
tubes. The mature Ankylostoma worms do not live irregularly
scattered throughout the small intestine, but chiefly accumulate in a
certain region.  Many Amphistomes inhabit the first stomach of
their hosts (Ruminants), but the specimens found there are, according
to my personal experience, never below a certain size. The young
stages live, often by hundreds, in the small intestine.  They have
been swallowed along with the [ood, but do not at once settle in the
stomach (which they have to traversc in order to get to the
small intestine) ; it is not until they have reached a certain size at
this provisional habitat in the small intestine that they return te
the first stomach which is their definite habitat.

1n all these cases the worms must be guided by something which
makes them find their place of destination, [ have no doubt that
this something is given in the peculiar chemical composition of the
organs, or the jnices, at the respective places; in other words, the
wanderings come under thc phenomena of ‘chemiotaxis’ One
might suppose that the conditions in the small intestine of man are
about the same throughout its total length (at least behind the
entrance of the bile ducts).  But the fact that the Ankylostoma worms
normally settle in the anterior half only, is to my mind evidence that
there must be differences which to the worms are noticeable, and lead
them to select one special place in preference to any other. The
fact that stray specimens may often be found more or less far away
from this place, docs not shake the rule; these specimens are ‘the
exceptions which strengthen the rule’

Starting from these reflections 1 conclude that the Bilharzia worms,
also, are guided in their journey hy chemiotactic influences. I de

41
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not thik 1t unreasonable to conceive that the venous blood coming
from the bladder is chemically slightly different from that .of the
rectal veins, and that this difference, slight as it may be, exercises an
attractive influence on the worms, thus ‘leading * them to the bladée:
It is in this connection certainly not without signiﬁ'cance that the
whole journey goes against the blood s',trcam, ]u.st as the dop
scents the gamc against the wind, but not with the wind At any
rate, the veins of the bladder secem to be those first sought by 1h.e
worms, although the rectal veins are nearer and would serve their
purpose (to bring the cggs 10 some place where they can easity reach
the outer world) equally well.  As a matter of fact, 1F1e Ot-hEt
Schistosoma species known are chiefly inhabitants of the intestinl
veins.  In Sel. Lecinatobinn the first infection of previously healthg.;
persons seems to normaily concern the bladder, whercas (apparenth)
the rectum becomes implicated ufter repeated infections only, (.}ﬂe
might almost imagine that after numerous eggs have been deposited
1 the bladder, and the normal function of the organ has become moe
or less impaired, the blood loscs for the worms its peculiar ‘scent
There may also be meehanical reasons which keep them in the .rec.taI
veins in larger numbers than before, &c. In this, or some similar
way, the rectum would gradually become infected after the bladder.
However, T do not find any reasonable objection either, to the assuap
tion that in some cases some couples of worms might from the
beginning remain aod estublish themselves in the veins of the rectum
Owing to the kindness of Dy Ferguson, 1 have recently had the
opportunity of exumining several cases of “carly Bilharziosis of the
bladder,’ in which the most scrupulous inspection of the rectum could
not detect any visible change in the normal aspect of that orgat
Nevertheless, quite a number of (terminal-spined) eggs were foun.d
in the residue after a part of the rectal wall had been macerated i
caustic potash,
In bladder (or rectum) the reul oviposition begins; the eggs ¢
at first scarce, but gradually increase in number. They are laid 10
the blood vessels but alterwards escape inlo the tissucs and art
finally voided from the body after having traversed the mucols
membrane of the bladder (or rectun).  We do not yet know hov
long it takes them (o wecomplish this journcy, but some will reach the
end of it in g comparatively short time, whereas others may not
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weeeed even atter o long times I any case, they do not appear in
the vrine tor the Taeces) at ance. The begiming of the haematura
Lapute msidhons ; Trom gy pt many cises are lnown where there
was not evenl haentaturiin, the eggs were accidentally discovered 1n
el mations vb the nrme made tor other purposes.

Whie teaveling theongh the tissues the cggs nndergo their
cmbryome development The egps at any time visible in the uterus

i the female worms mvariably contain an undivided egg-cell As
tie ewbryo develops within the eggr shell, the egg itsell increases in

¢, that with o mature nuracidnm insicde messures, on an average,

13 crg by woy to 0oL i, whereas immediately after formation
i the ootype 1t 1s only 008 10 o'oY by 0°03 to 0’04 mm. in dimension.
Dunng the embryomic development, many cmbryos die. Their
txhes beecomne gradually decomposed, il afterwards replaced by
cakarcous masses ; the eygs become * calc fiec”  Their appearance
i this state is known well enangh, so 1 do not want to dwell on 1t
Wath the moment of the death of the embryo, the increase in size of
the whole epg 15 stopped.  The caleified cggs thus preseat the well-
kpown vanations i size 3 they remain simall when they died early,
they are larger when they died later.

Appearances 1 have seen in nuny sections of bitharzial tissues (of
recent and old cases) make me believe that dead eggs are ne
longer capable of traversing the tissues as
casily as living oncs do. They will thus remain in the
tissues more casily. |l cases of very long standing they are often
found quite alone ; m other words, cases in which calcified eggs are
tound 1n the tissnes, or vouded with the excreta, are old cases.

The age the worms may reach is not yet known ; for the sake of

3 arpument we will assume that it be three years. Three years,
thercforc, after a man has become infected (and has had no occasio.n
unce to become reonfected!) adull worms will no longer be m his
ysiem.  But during their three ycars' lifc the [emales bave prOdL.lCCd
a0 immense quanuty of cgps.  Many of them have been vmde.d
durmz the same time, but as many, probably many more, are still
the Lssues, and continue to be voided with the urine {or the faeces)
fer a more or less longer period.  But their presence, and even the
preseace of a live miracidium in them, is by no means a sign th.at t}?e
worms which produced the eggs are still alive. I may mention 10
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this counection that practitioners huvc.now am'l :|{;a;'-|1k%;';vmljt:; I:Cll;‘t
therr patients by administering drt,gs with the ‘\'10\.\ ol ka m;a {L:‘L
worms.  Considering what has just bc'eu s;fxd, gm.d considering
otlrer fuct that the grent majurity of Bilharza pntlcuts' do not come
for relief before the evil is more or tess far advanced, it will at once
be understood that in nine cases oyt of ten every attempt at tlu" wormf
will be too late.  That the cugs voided still I](ll.'b()lt[' alive and
active miracidium is no proof that they must be den-ved from a com.
paratively recent infection. \Ve kuo“.* of cascs whicl, nccord:nfto
our present knowledge, cannot he explained unless b} thc. assum;: :;c:
that within the humay body the miracidia enclosed in their cgy she
are capable of retaiving their vitality for many years. The fc:ldﬂls
by no means an uncommon one among the p.ar:.mt:c \Yorms, | Illc
encapsuled Trichina or the wheat-cel dried up m its gram. are }¥E~
known instances of longevity, whicl also show its biological sigu-
ficance.  For jt is not difficult to understand that the longer an
Immature parasite ts able to wail for its chance, the grealer becomes
the probability {hat i obtaius the cliance for getling und'er those
conditions whicly allow it o grow to sexual mat'ur:ly' m?d
bropagate its race. | (hink {lat the capability of the mlrac.ldla,_uln
the eggs which are ot at once voided from the body, 1o remain ah\r
for a very long time musy be looked at from this same point of‘ view
We have so far constdered (theoretically) what [ should Jke to
call the normaj conrse of events, e, that which takes place ©
localities where jt s comparatively easy for the miracidia to find 2
new host within 4 short time,  Under these conditions there is every
probability that the femnales lave not long to wait for the males. 'l.'h(‘)'
Produce few abnormal ova, the liver renuning almost free, but terminal
spined ova are deposited plentifully in the bladder or rectum, as the
C4s€ may be. There jg ¢ inary Bilharziosis * characterised by the
dpparition of termina]-spined s i the urine ; the same cggs may
also appear ip the facces, but laleral-spincd ones will be so scarce
that they seem 1o be altogether absent. We will now consider what
is likely {0 happey  under conditions which are no longer st
favourable o the wornys,
A than, for instance, does ot work, or bathe, i the water day by
day, but only at intervals of weeks or months; le does not remamn
m the water long, but for Some minutes or an hour only; he avoids
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the close company of others ; the water itself may perhaps be quickly
flowing, thus sweeping the miracidia away from the place where they
have been hatched, &c., &c. Under all these conditions, combined
with the short time the miracidia are able to remain alive in water,
the chances of entering the skin of a new human host are
considerably reduced for any which may be in the water. Many a
time not one will succeed in finding him and entering his body. On
2 single occasion, however, a few miracidia manage to enter his skin,
and oue gets safely to the liver. 1t produces males (we know that
tlese are much commoner than the females; the probability of
picking up a male sporocyst is thercfore greater). 1he worms grow
to sexual maturity, but finding no females they wait perhaps for a
certain time, and then undertake the journey to the pelvic crgans
alone. After some time, the liver is again [ree from worms; the
infection, although it lias taken place, remains without conscquences.

The man continues exposing himsclf to the conditions for
infection as indicated. What happened previously may be repeated
at intervals, but on one of these occasions a miracidium ‘may enter
his body which produces female worms. 'These in due time begin to
lay lateral-spined eggs. The oviposition goes on, perhaps, for a long
time. The number of lateral-spined cggs increases steadily ; all are
carried to the liver. It is possible (I might say probable) that some of
the females try to undertake their journey alone, but owing to their
inferior muscular strength they may sooner or later be driven into
some smaller side branch of the mesenterial, chiefly of the splenic
and inferior mesenteric veins. Not onc succeeds in making the entire
long journey to the rectum and the bladder. Of the specimens that
have left the chicf track leading to these organs, one or the other may
reach the wall of the large bowel, filling a smull arca with her lateral-
spinedeggs. At the cnd there willbe a comparatively strong infection
of the liver, and perhaps some isolated infected patches in the wall of
the intestine, but no terminal-spined ova will ever appear, not will
there be a regular infection of the bladder. After some time the
lateral-spined epgs of the liver begin to appear in the facces, and
they continue being voided in this way for several years. [ ha\'fe
further above {(p. 1749 hinted at the possible existence of cases 1
which even the most careful post mortem examination would not
detect any terminal-spined ovnm in any organ; We¢ here have the

-am
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conditions under which such cases must u.risr:. Tlus seen.uc .
me a suitable place, too, for inserting a biolo;,;u':tl. I.'L’.Elli.lrk'. I hae
spoken above of the presence of fully ld.cvclupﬂl.nnnmdm in Jateral
spined eggs. I these eggs nre unfertilized, as ]‘ hold .(hcy are, they
must be capable of developing by pa rthenogenesis, We now see the
vital advantage the parasites would derive from such a (‘ilpilll).]]ll:\‘ {0!
the propagation of their race in localitios wlu-rv. thc'condlt:f)m for
infection are scarce. | may confess that from this point of view the
hypothesis loses for mie much of ats original str:mgr{ness. .

[ am now able to answer the objection raised against my
interpretation of the lateral-spincd eggs by loLcous. | Suppose
that the author means to say i his argwinent that the latem]-.*tpmﬁd
eggs could not have been derived from young {emales because in the
course of the year during which the cggs were observed the fema-lf-‘si
though young perliaps initially, ought to huave grown.to se:\u;
maturity and thus passed on 1o the formation of. ter.muml-spmn
eggs; in other words, during a year the eggs appearing m.the fa?ce;
ought to have changed from the lateral-spined to the lerm:nal-s.pmf
type.  This objection of oLcoun would indeed lold good if the
Bilharzia eggs, like those of the intest nal parasites, were \'gnlcfed from
the body of the lost within 24 or 48 hours after their oviposition. But
we know that they come from the liver, in which they have been
laid by young or unfertilized females within a comparatively S:hOTt
period, but frowm which they are voided as gradually as the termisak
spined eggs are from the bladder—quite irrespective of what hasm
the meantime become of the worms which Jaid them. "fhe
observation relerred to by HOLCOMB is therefore no proof agamst
my nterpretation that the lateral-spined eggs are the products of
young, or unfertilized, females. [t 15, on the contrary, an argumen!
m favour of ijt, whereas it would have been a certain evidente
against my views had HoOLCOMB observed that the eggs changed

their shape in a marked degree in so short a period,

Il we admit attempts at independent wanderings on the part of the
[emales, it may happen that some of them, succeeding in getting near
the haemorrhoidal plexus of the rectum, may find there some males
remnants of a previous mfection, Or else the host may contract 2
new infection with another male sporocyst while somée females of 2
Previous infection are still ahive in the Kver In both cases matters
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would assune what we have called above their normal course.  After
due time terminal-spined ova would appear in the urine, while the
lateral-spined eggs of the liver continue bemg voided by way of the
rectum. T will not spin out this narrative any more. 1 think it will
now be seen that in the way alluded to the elinical and pathological
picture shown by the infection in any particular individual must
depend upon the more or less favonrable nature of the conditions of
infection to which the individual has been exposed. A first infection
with one or some male sparocysts would not lead to any consequence.
A first infection with a female sporocyst would give a picture typical
of 'Maxsoxn's Bilharziosis,' i.c., an unlouched bladder but lateral-
spined eggs appearing for years in the faeces. In all countries where
infection with Sc/. hamatodinm is possible, a man once infected will,
as a rule, be subject to the opportunity of re-infection. The aspect
the disease will then show must vary with the intervals at which the
mfection becomes repeated, and with the sex of the worms which are
acquired. We may get pictures such as represented by the case of
LETULLE, where the external aspect still preserved the features of
‘MaXSON’s Bilbarziosis, but where, interally, the normal, terminal-
spined eggs were found in company with the lateral-spined type. If,
finally, a man once only in his life, and perhaps for a few hours only,
happens to come under a peculiar combination of circumstances which
[avour a simultaneous entrance of a larger number of miricidia, even
I a country where otherwise the conditions for infection are
unfayourable, he will contract for perliaps three, perhaps six, perhaps
more years ‘urinary RBilharziosis, either pure, when he was not
previously infected, or mixed with “ MANSON’s Bilharziosis,” when lie
was infected with this peculiar type before. 1 am personally perfectly
sure that the four cases of urinary Bilharziosis quoted by HOLCOMB
were contracted in loco after the fashion here described.

On the whole, therefore, I do not, from my point of view, see any
sharp line of demarcation between the two types. They are simply
the opposite ends of a continuous series of intermediary stages.

b cannot quit this subject without drawing attention to another
point which seems to me of great interest. We have seen that
LETULLE expressly states that in his case the bladder was entirely
free from fufection. I can only interpret this statement in the sense
that no pathological changes were perceivable in the bladder, but I
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camiot quite believe that a close examination w:ould tmt. for all
have resulted in the detection of some eggs in the tissue of i
bladder. It would have been of the utmost interest to know of wha
type they were.  Cases like LETULLE's arc rare in .Iigyp.l. becane
of the specially favourable conditions for infection in this com.
But other observers may liave an casier opportunity of examing
them.  Instead of a tedious preparation of sections, it would sufiur
lo macerate a piece of the bladder-wall  eaustic polash, and examie
the residue. The shells of the Bilharzia eggs are not at once dissohe:
by this reagent, and cven a few epps would be found withos
difficulty, if present,

The conditions unfavonrable for infection as they were suggeste
above will in general obtain in comntries where there is a t
population, where the people do not come regularly in contact wil
water every day for a lony parl of the year. where they are not in the
habit of working (or bathing) in companies, where there is not mu
water, or where the water, though abundant, fows quickly, &e, &
I know neither the country nor the habits of the population in St
Africa, in Uganda, in the Congo Free Stale, or in the Wesl lmhc!‘
but I am fairly sure that on close observation of details the specs
aspect of the disease will be found to vary in accordance with
conditions for infection as they have been specified above.

I have previously alluded to the relative valne of statisic
observations. I can now illustrate what has been said there byif
instructive example. HoLcos (who belicves in ‘Sck. mansenl
after having given an extensive uaccount of the cases of intestind
Bilharziosis observed in tropical
stztistics published by various ol
the different forms of Egy
result he comes to is that,

America, compares them with Ux
»servers on the relative frequency o
Puan Bilharziosis (1907, p. 50). The maz
because there is in Cairo on an average o
case of intestinal to 17 cases of vesical Bilbarziosis, one ought .
expect Lhe same for the Woest Indies, if the cause of the disease W
the same parasite in botl, countries, Tlhe aclual observatons
however, show the contrary: the intestinal form is very common and
the vesical form i extremely rare; therefore, it appears that in 1
West Indies there is alsg another species of parasite.

For me, the same statistics do not prove anything beyond 1
bare fact that the disease shows in the two countries a remarkabh












