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Ductus genito-intestjnalis in the Polyétads;
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With 4 Figures in the Text.

Communicated February 9th 1927 by E. LONNBERG and T. ODHNER.

All that is known of a ductus genito-intestinalis in the
Polyclads has only been brought to licht so recently as in
the last twenty years. Before the case recently deseribed by
me (Bock 1925 on Discostylochus), such a connection between
the genital system and the intestine had been shown to exist
only in three instances. 1 may add here that in spite of
a diligent search in numerous Polyclads, I have not previ-
ously succeeded in finding such a phenomenon.

The first case mentioned in the literature on the subject
is Laidlawia trigonopora, a small Cotylean Polyclad from
the Strait of Magellan described by E. H. Herzie in 1905.
In the fuller description of the very same specimen, given by
ZimoNy two years later, the ductus g. i. is described as fol-
lows: »Rechter und linker Eileiter sind ‘durch einen Quergang
verbunden, aus dessen Mitte é kurzer Ductus genito-intesti-
nalis entspringt. Das ganze System der Eileiter sowie die
terminale Blase sind mit zarten, zirkuliiren Muskelfasern ver-
sehen. Am Ausfilhrgang der Blase und der Miindung des
Ductus genito-intestinalis in den Hauptdarm verdichten sich
dieselben zu formlichen Sphinctern (Fig. 8 rm’)>. »Das Epi-
thel der Eileiter und des Ductus genito-intestinalis trigt lange
Wimpern, die in letsterem gegen den Darm gerichtet sind.s
In a footnote it is further mentioned: »Mgzri hat bei Land-
planarien (Pelmatoplana mahéensis Gravr und P. brauer: GrAFF)
einen analogen Gang beschriebens.
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The second known case of a ductus g. i. in the Poly-
clads was described by Haswrrnt (1907 a and b). This was
in an Acotylean from Awustralia, Futerogonia’ pigrans. — As
may be concluded from his schematic diagram (1907 b, Plate
37, Fig. 4), the only figure of this peculiar genus presented
by him, its ductus genito-intestinalis represents exactly the
same kind of formation as the one found in Discostylochus.
Haswerrn describes it as follows: »The dorsal limb of the
vagina, after receiving the common duct formed by the union
of the lateral uterine ducts, runs backwards as a narrowing
tube, which opens into the median posterior branch of the
intestine — -— — a genito-intestinal passage thus established».
It micht be added that Haswrry.contends that this canaljas
well as »the similarly-named canal in the Heterocotylea», is ho-
mologous to sthe Laurer's canal of the Malacocotylea», and also
suggests the réceptuculum seminis of the Aeotylea in general,
and the posterior female passage of Trigonoporus and Trepylo-
celis another bomologous development. I have recently (Bock
1925 1V) been able to show that [nferogonia belongs to the
family Stylochidae. The third case of a connection between
the genital system and the intestine was presented by Harrrz
(1913) in his: deseription of the Antavctic Enterogondnus aureus.
This is a Cotylean form allied to Laidlweia. As in the latter,
communication has been established between the oviduets and
the intestine. In this example, however, there are two ductus
genito intestinales. From each oviduct runs a short canal
down to the side of the main intestine. That there are two
canals is ultimately due to the fact that there is no connect-
ing transverse duct between the two oviducts.

The fourth case is Discostylochus parcus Bock 1925 from
Hawaii to which I have already referred.

To summarize the above-mentioned facts, we may state
that there are two genera in each of the sub-orders of
the Polycladida provided with genito-intestinal com-
munication. But this connection is not of the same char-
acter in the two sub-orders as will be discussed in detail
later on.

The presence of genito-intestinal communication has been
repeatedly shown in other Turbellarian groups. Under the
title: »Der Ductus genito-intestinalis der Plathelminthen»
Bexpr (1909) has presented in Zool. Anzeiger »eine kurze
zusammenfassende Darstellung unsrer Kenntnisse hiervon».
After a short resumé of the canalis vitello-intestinalis of the
Trematodes, he passes on to the ductus g.1i. of the Tricladida
Terricola (Rhynchodemus and Pelmatoplana species) and discus-
ses its formation in the Rhabdocoele Phaenocora wiipunctata.
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At the time he was not aware that a similar duct in a Poly-
clad had been described by HaswrLn two years earlier in
the same journal nor was he acquainted with Zimony's (1907)
statement in respect to Laidlawia.

A special acecount of the ductus g. i in the Triclads has
been given by vox Grarr in Broxwy (p. 3126), who dis-
cusses two species of each of the genera Rhynchodemus, Am-
blyplana and Pelmatoplana. The last mentioned genus belongs
to Geoplanidae, the others to Rhynchodemidae. The abnormal
female apparatus in an Arthioposthia adelaidensis. (1. c.p. 3129)
might also be included in this category. Josern MrIxyEr
(1921) describing Rhynchodemus penecker stated that this; as
well as R. ferrestris, R. purpwrens and R. henrdci, have estab-
lished genito-intestinal connection. According to FUHRMANN
and KaBurax1, the same holds true of two new Amblyplana-
species and additional examples are given by Komirkx 1919
(Geopaludicola absoloni) and Fries 1923 (Rhynchodemus wni-
lineatus).

In his excellent and well-written paper on the Turbel-
laria in P. Scuvrze: Biologie der Tiere Deutschlands, Rul-
sINGER (1923) has treated the ductus g. i, its occurrence
and function, in the Rhabdocoeles, Alloeocoeles and Triclads.

SreixBoCck (1924) refers to the ductus g. i. of the Alloeo-
coela typhlocoela. In a second paper (1924 a), the same author
has considered the question of the origin of the ductus genito-
intestinalis and concluded that it represents a very primitive
feature. I shall return to his theory below.

The presence of genito-intestinal communication has fur-
ther been shown in the Zemnocephaloidea. The observations
have been made by Haswrrrn (1893 and 1924) and Merrox
(1914 and 1925). I shall deal with this question in another
publication.

It has already been mentioned, that this kind of connec-
tion is also known in the Z%emafodes, the ductus g. i. there
often being called canalis vitello-intestinalis. It occurs there
in the group Polyopisthocotylea Ovbuxer. The sporadic oc-
currence of a ductus g. i. in such a highly specialized
group as the Trematodes seems to me to be not very favour-
able to its primitiveness, even if it is not a direct obstacle.
It could, of course, be argued that the forms possessing it
are rather primitive Trematodes.

With regard to the function of the ductus g. i., the ge-
neral opinion is that it enables superfluous vitellous material
and sperma in bad condition to be carried to the intestine
in order to be assimilated there. See for instance: OpunEr
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(1912}, vox Gmrarr (L. ¢). Rrisivesr (1923) and Hiswrrn
(1907 b and 1924). '

This being the case, it is not far to assume that the ductus
g. 1. is a late adaptation for the transfer of saste products
from the female oenital svstem to the alimentary canal. Ano-
ther view, however, is held by SrrixBOck in his paper: »Die
Bedeutung der Hofstenia atroviridis Bock fir die Stellung der
Aliveocoela im System der Turbellariens. He emphatically
expresses the opinion that the ductus . i represents a very
old ancestral feature, even older than the ordinary unpaired
female apparatus opening on the ventral surface ot the body.
He' supposes that the duct has been retained from a time
when the cggs for deposit were transferred to the intestine
and ejected through the mouth. (lonsequently he regards the
ordinary female apparatus as a relatively late acquirement
which replaced the old efferent duct {or ducts! leading to the
intestine. According to this theory!, the ductus g. 1. represents
a rudiment still existing here and there in various groups of
Plathelminthes. Srriskdcx limits his diseussion, however, to
the Turbellaria and especially to the Allococovela and Tiricladida.
It is only incidentally mentioned that a ductus g. i. occurs
in the Polyvelads.

Can SteExpOCcK's explanation of the genito-intestinal com-
munication of the Alloeocoeles be applied to the Polyclads?
In this article I must limit the question to this group. But
if the theory is. not valid for the Polyelads, I think
this fact mustivery seriously affect the explanation given for
other Turbellarians. The strength of it lies undoubt-
edly in the generalization. If the genito-intestinal com-
munication is an independent and Jate acquisition in the
Polyclads, it might just as easily be the case in other groups
of Plathelminthes.

Before ‘discussing the problem in detail, I may state, by
way of introduction, that the Peolyclads seem to me to
be very suitable to test the theory, regardless of whether
or not they are primitive Turbellarians. The features of the
organization are simple, clear, and well defined and the
lnstoloowal structure of the tissues demonstrates a oreater dis-
tinctness than in other turbellarians. In addition the varia-
tion of the genital orcans in the Polyclads is mnot too great
and their mutual relation may be traced otten without greater
diffieulty.

It is then of real interest to note that the genito-intes-
tinal communication appears in the Polyclads in two different

P REISINGER {1926) supports STEINBOCK's theory.
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types. One ocecurs in the Acofylea, the other in the Cotylea.
In the former group there is a single ductus genito-intestina-
lis forming the direct continuation of the vagina back-
wards and it opens ventrally in the intestine. In the Cotylea
one or two duectus genito-intestinales establish connection
between the dorsal oviducts and the intestine, and open
on its dorsal side. The difference in the two cases makes
it clear that it is better to treat these two kinds separately.
We shall consider fizstly the Acotylean type.

First of all it may be pointed out that the vagina ot all
Polyclads is the very same kind of formation, a homogenetic
organ, i. e. derived from common ancestors, structured ac-
couhno' to the same general principles, and showing agree-
ment in the essential features. A Polyclad without a vagina
may be regarded as beyond the bounds of probability.
On their way outwards for deposit, the eggs must pass
through the vagina in order to get their shells formed.
The sheHOIands are consequently present in every Polyclad.

Since, as we have stated, the vagina 18 a necessary
feature in the Polycladidean oreanization, the guestion must
be considered whether the duct connecting the vagina
with the intestine might be regarded as a secondary
acquisition. In the Acotylea the vagina generally assumes a
shape reminding one more or less of an S {with the lower
part of it shortened). For the simplest type of the female
apparatus, that of Stylochus may serve as an example (e. ¢.
Bocer 1913, text-fio. 19). The two ventrally situated uteri
open directly into the vagina at its inner end, coming from
each side. In certain other genera of the family Stylochidae,
there is a Lang’s g¢landular vesicle behind the vagina and this
vesicle is connected by a duct with the pars interna vagina.
As an example we nno'ht take Neostylochus pacificus (Boox
1923, text-fig. 3). While this duet seems to be the direct
continuation backwards of the proximal part of the vagina
(= pars interna wvaginae), there opens from the ventral side
an unpaived median wterine duct which at its lower blind end
receives the uteri. This median uterine duct must be regarded
as homologous to the wmost proximal part of the vagina of
the genus Stylochus. Both bend in a charateristic way down-
wards to receive the uteri and in a structural way they agree
very well.

This view leads to the conclusion that Lang's vesicle,

' T might here refer to my forthcoming article on the formation of
the egg capsules of the DPolyclads, which will be published in the near
future.
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Tig. .1 The female apparatus ol Nofoplana evcusi 1Abr aw. - Figo B

The temale apparatus of  Kabwrahia carelse Boexk 1925 — e duetus

vaginalis; Ld, Langs vesicle; a, median uterine duet; o, vagina. Shell
vlands dotted.

family Leptoplanidae furnishes a oreat number of examples:of
variations of Lang’s vesicle and its duct. The series passes
from complete absence of the vesicle through rudiment-looking
state ifig. A4) to really giant growths. Additional examples
may as easily be obtained in the fawily Planoceridae.

A second modification of the female apparatus is met
with — in Stylochidae (£. 1. Cryptophallus and Kabwrakia, tig. B)
as well as in Leptoplanildae (t. 1. Copidopluna, Boex 1913) — in
the presence of a ductus vagiialis. This duct has recently been
discussed in the first part of my paper: »Planarians» (Bocxk
1925) and interpreted as a transformed duct of Lang's vesicle.

A third type of a morve complicated female apparatus
in the family Stylochidue occurs in Discostylochns through the
development of a ductus gendto-rntestinales.  This projects from
the wvigina in the verv same way as the duct of Lang's

(Boox 1913, Text-fig. 25). A studv of the conditions in the
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vesicle However, instead of opening into a Lang’s vesicle,
as one would expect, it joins the intestine. In structure both
ducts agree rather well. The muscularis of the duct to Lung’s
vesicle is always very well developed, but in the ductus g. 1.
it has in this case reached aun extreme thickness In
Enterogonia (tigs. ' and 1)), also belonging to the family
Stylochidae (Boox 1925, Part IV), the ductus ¢ i shows the
more normal strength of the muscularis and has a length
corresponding to that of the ordinary duect of Lang's vesicle.

Both in Cryptophallus and Discoxtylochns there 1s a nedian
uterine duct present and this duct must, of course, be regarded
as homologus to the innermost part of the Stylochus-vagina,
which also is directed downwards.

Fnterogonia pigrans HaswELL, var nocre-zealadie Bocerk 19250 — Tig, C
The female apparatus  with the ductus genito-intestinalis, dgid. — TFig. D).
The entrance of the duct into the intestine.  de, intestinal epithelinm.

have consequently in the same family
diftferent types of the unpaired fe















