Rev. Inst. Med. trop. S&o Paulo

CDU 594.381

6(2):64~70, marco/abril, 1964

THE RENAL RIDGE A DISPUTED FEATURE OF THE ANATOMY
OF THE PLANORBID SNAIL AUSTRALORBIS TENAGOPHILUS

F. S. BARBOSA

SUMMARY

Studies on the gross anatomy as well as the histology of the kidney in 498
specimens of the planorbid snail Ausiralorbis tenagophilus were made in compa-
rision to the same organ in 717 specimens of Australorbis glabratus. These snails
are very closely related species differing in that in A. tenagophilus, as generally
admitted, the renal ridge is always lacking.

The specimens of A. glabratus showed a well developed renal ridge with one
exception. Details on the structure of the .renal ridge were presented. In the
only specimen of A. glabratus in which the renal ridge was lacking the ventral

surface of the kidney was only slighily elevated.

In A. tenagophilus the renal ridge was absent or it was very variable in size

and pigmentation.
ridges were found in 8 specimens.
renal ridge.

The renal ridge was absent in 488 specimens.
In 2 specimens however there was a typical
This ridge has the same gross morphology as well as the same histo-

Poor developed

logical structure of the renal ridge of A. glabraius.

INTRODUCTION

The presence of a typical fold running
over the surface of the kidney of the snail
A. glabratus, has been considered to be of
_specific taxonomic value since the work of
Pivto & Desvanpes ™. This structure had
been found first by BAKER' who believed
that the ridge was a characteristic feature
of the genus Australorbis.

~ The nature and development of the renal
ridge in A. glabratus was studied by Pa-
RAENSE & DEsLanpes® and Pan’ produced
a detailed study on the micro-anatomy of 4.
glabratus in which the renal region is care-
fully described.

According to PaRAENSE & . DEsLanpEs ® °
A. glabratus and A. tenagophilus are very

closely related species but differ in that the
renal ridge is lacking in the latter. How-
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ever, REY *? noticed that in some specimens
of ‘A. tenagophilus from S&o Paulo the kid-
ney showed a slightly elevated ridge with
little or no pigment. Barsosa & CorrHO*
found that a complete pigmented renal ridge
running along the kidney can be found in
few specimens of A. tenagophilus from the
State of Rio de Janeiro and reported that
the ridge was indistinguishable from the
same structure known to occur in A. glabra-
tus. Recently, Paraense & DESLANDES™
were unable to find the renal ridge in any
of 12,776 specimens of A. tenagophilus from
several localities in Brazil.

In view of such contradictory results it
was believed important to reinvestigate the
renal tube and the attached structures in
Australorbis tenagophilus and in A. glabre-
Lus.
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MATERIAL AND METHODS

For the present study 398 specimens of
A, tenagophilus and TIT specimens ol .
glabiratus were  dissected and  the renal re-
wions of each was ohserved,  The specimens
of A, tenagophilus came [rom Sio Goneilo
(3600 and from Niterdi (138) in the State
of Rie de Janeiro. The specimens of A,
glabrates  oviginated  as Tollows:  Salvador.
Bahia (1501 : Belo Horizonte, Minas Gerais
(111 Braganga, Para (134; Touree, Rio
Grande do Norte (331 ; Pauolista, Pernam-
bueo (1001 : and Alhandra, Paraiba (100,
All the snails exomined were Tuolly grown
Sperimens,

The snaile were lirst relaxed by immer-
sion in o =olution of menthol and the animais

were then [rozen and later removed from

the shelle by traction in the case of those
| Phose snails o be studied
histologically were, after relaxation, fixed in
Bouin's Thid, sectioned al & 1o 10 microns
and stained  with  hematoxylin-eosin,

t bne dissected,

Cross

Fig. 2. A, globraius Trom Paulista, 25 mm
in ghetl  dinmeter,  Crogs section about
midway of the region, showing the
renal cavily {red, Leteral velns (poe ani
rerd Gnd the renal ridge (wd) projecting
Imtiy  the pulmonary casvily, B3,

reral

fenlure of the anatomy of the planorbid snafl das-
Irep, Bdo Paale G:681-T0,

15861

sections through the renal tube were made
at =everal levels in each =nail,

RESULTS

The general structure of the kidney —
The planorbids are gastropods possessing o
single kiduey or renal organ lying on lhe
interior wall of the pulmonary sae, The
kidney is an elongaled organ oceupying a
considerable portion of the an s body.
Il consizls of a small upper saceolar portion
al the left side of the pericardiom and a
lower elongated tubular portion. The short
ureler arises al the lower end of the tubular
portion, 1t consists of a =mall tube sharply
rellexed 1o the left =0 that the external open-
ing iz very close to the renal tube. The
ureler discharges into  the mantle cavity.
The tubular pertion of the kidney is Tlanked
on the left side by the renal vein and on
the right side by the pulmonary vein,

The hizstology of the renal organ s es
sentially the same in both A, glabratos and

Flg. 1 A, brangophilies Trom NOro,
2 omm In shell dlameter. Cross  soction
abaul midway of the renal reglon, show-

ing a [ully developed renal ridge trd) and
the renal cavily {re), Tlanked by
veins (py pulmonory and ro

Iateral
renall, BHx,
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The twhe s lined with a
simple epitheliom,  The cells, which
are somewhal variable in
usually vacuolated,
able in

A tenagophilus,
renil
i]l:]]l'a!runl'i*._ I'I.H‘
These vacuoles are vari-
and position. The
The histology of

numbeer,  size
nuclei are round or oval.
the upper saccular portion ol the kidney
dilfers Trom the lower elongated portion.  In
the Tormer the epitheliom shows prominent
verlical folds and the cells are columpar and
taller than those of the tobular portion. The
epithelinm of the twhular portion i= composed
of low The
nuclei are located in the peripheral zone of
the eells of the tubular portion while they
are basal in position in (he saceular portion.
The wveins are flanked on each side by lines
of dark pigment,

columnar 1o cubwidal  eells.,

The renal ridge of A, glabratus — [n this
species (Fiz. 21 a structure called the renal
ridge i located on the ventral surface of

feature of the anatomy of the planocbid snail A ws-
Rev, Test. Med. drop. 8do Paelo 6:684-70, 19464,

which is in contact with the pulmonary sae.
Th pigment cells are more nomerous at The
base of the ridge and form a dark median
line along the surface of the kidney. This
line of pigment is more noticeable al the
distal half of the (ubular portion of the or-
gan.  However, the amount and distrilmtion
of the pigment varies greatly from specimen
o gpecimen and from place 1o place along
the kidney.

In one instance the typical renal ridae
was lacking in this species.  The unridged
A, glabrotns. measuring 20 mm maximum
diameter, was colleeted in Paulista (Pernam-
bucol. The lacunar tissue in the ventral
surface of the kiduey of this snail was only
slightly developed (Fig, 3.

The renal vidge in A, tenagophilus — In
this species the renal organ has essentially
the same appearance as thal of o, glalbratis
excepl that the renal ridge, wsually so uni-
formly well developed in A, glebratos, was

Fig, 3 — Non ridged A. glabratus from Paullsta, 20 mim

in shell diameter.

Croms seclion of Lhe

renal  ridge

showing thickening of the lacunar tissue between the

ventral renal

the tubmlar portion of the renal organ. 1
consists of a network of lacunar lissue pro-
jecting into the lumen of the pulmonary =ac.
It is vsnally teiangular in eross section.  In
the Tull grown snail the renal ridge is large
and well developed.  Scattered in the loose
vaseular lissue are numerons pigment cells
and free amochoeyies,  Thin muscular [ibers
lie just beneath the portion of the epithelium

iti]

epithelium  and  the
pulmonary sac.

epithelium of the
L i

absent or il was very variable in size and
pigmentalion.  In the greal majority of spe-
cimens (488 there was no renal ridge.  In
a few others (8) there was o rather ypical
renal ridge (Fig. 4) though it was smaller
than that of 4. glabretus. Finally, in two
specimens Lhere was a renal ridge in no way
different from that of 4. glebrens either
wrossly or histologically (Figs, 1. 5 and 01,
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Flg. 3 A, Aewagophkilus  from  MNiterdd,
18 mm in shell dinmeter. Another speei-
men bearing Tully developed renal ridge.
Cruss seclion of the renal reglon. G3x.

Sometimes only o thickening of the lacunar
tissuee on the ventral surface of the renal
tube was observed but o troe ridee was nol
noliceable,

It may be added that the contour of the
renal lube in A, tenagophilus varies a great
deal probably due to hydrostatic  pressure
inside ils cavity,  Sometimes the walls of
the renal tubes were found 10 he almost
completely collapsed while in other cases the
walls of the renal tubes were extended and
their lumen showed different aspects.  Sinee
the pulmonary sac is the only emply space
around the kidney very often in the non
ridged snails or in those showing poorly
developed ridges, the renal cavily projects
into the lung cavity (Figs. 4, 7 and 8).
However, when the snails’ kidoey hears a
Mully developed ridge the ventral wall of the
kidney  becomes much  more  resistant. In
that case the renal cavity is commonly seen
extending  in  other  directions  especially
around the lateral veins (Figs. 1 and 5).

feature of the anatomy of the planorbid snail Ass-
Rev, Tast, Wed, trop. Bdo Poulo 6:64-70, 19464,

Fig. 4 — 4. ienegophiluz from  Niterdi,

1T mm In shell dinmeler. Cross sectlon

of the renal region showing a poor deve-
loped renal ridge. 63x.

COMMENTS AND CONCLUSIONS

It i& quite clear from the present study
that the renal ridge oceurs in some specimens
of A. tenagophilus Trom Niterdi and that in
two specimens it s indistinguishable (Figs.
1. 5 and 6) from that of 4. glebratus (Fig.
2). Findings of Barposa & Coerno?® thal
a characteristic and fully  developed  renal
ridge oceurs in some specimens of 4. fena-
gophilus from the Stale of Rio de Janeiro,
Brazil, were therefore confirmed.

The “false ridges” described by Pariense
& Despaxpes ™ are simply wrinkles which
disappear easily when stretched out. They
ocear very [requently in non-ridged  snails
when the lumen of the renal tube is collapsed
and in vonsequence the ventral edge of the
renal tube i folded.  Abnormal  develop-
ment of the lacunar tissue which may exist
hetween  the ventral renal  epithelium  and
the epithelium of the pulmonary sac should
not be confounded with the true renal ridge.
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Fig. 7
Fig. & Fig. ‘B
Fig. & Ao tewagophilus from Niterdl, Same specimen from Fig. 1,
Entire view of  the kKidney and two ¢ross sectlons ot different levels
findicated by dotted lines) of The renal tube, Symbols az: follow: [,
heart; py, pulmonarcy vein: oo, renal cavity; rod, renal ridge; re, renal
vein; and w, wreler. Comera (wecido. Figs, 7 oamd B A, denagophilus

Irom Witerdi,

Cross sections through the repal ridge of Twoe specimens

whose shells measured 18 and 200 mm, showing the renal cavity projecting

into the lung cavity.

In the material prepared for the presen
paper il was not possible o distinguish 1wo
different ypes of loose lacunar tissue as did
Papaevse & Descaxpes '": the palisade-like
type i AL tenagophiles and the network in
A, glebratus, When the ridge is absent or
very shorl, e, when the amount of lacunar
lissue is =canl il appears as “palisade-like™.
On the other hand, when the renal ridge
alluins a larger size the space 1o be [illed
by the lacanar fissue s greal enongh Lo
permit g nelwork bype arrangement. More-
over, transilion bypes are very common and
Parapssy & Desiaxoes ' admitted that in
larger specimens of A, tenagophilus “a com-

paratively i“-tll"r‘t'lupl'il nelwork™  may  be
[osanal,
(her  differences in what Pagiesse &

Destannes ' called “ventral membrane™ are
poinled cul by them,  However. comparizon
betwern thal region in the two species is
rather dilficult in view of the lact that in
A glabratus the ridge apprears precocions
Comparisens could only he made  Letween
the Tull grown renal ridges of both species,

G5

Camere Dicioa.

However. the well developed ridzes either in
A, glabratus or in A, tenagophilus are in-
distinguishable.

Since the presence of a venal ridge is a
rather condition in 4,
philus it was not possible o make a complete
study of the development of this structure in
that snail.

TR OTIIo fertger-

Besides the fully  developed  ridges  thal
may appear in A, feasgophifes, several ather
lypes of poorly  developed  ridges (Fig, )
can also be found in snails of large size.
These shorl ridges have the same structore
as the fully grown ones,

Attention should also be called 1o the Tact
that even in A, glabratus the renal region
does not always present o complete and well
Avcording o Hupespigy ©
in A, glabratus from Venesuela “all stages
from a well developed ridge 10 none can e

developed ridgse.

Similar ohservation e
by Bagsero ® in the same species [ram DBa-
hia, Brazil. In the present study only in

one speeimen of A, gleliratas the renal ridge

observed 7, wis
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was lacking. The snail which measured 20
mm. maximum diameter showed only a thick-
ening of the lacunar tissue in the ventral
surface of renal tube (Fig. 3). This aspect
is very similar to what may be found in the
kidney of A. tenagophilus.

The possibility that the few ridged spe-
cimens of the Niter6i snails described in
this paper could be 4. glabratus living sym-
patrically with A. tenagophilus could be
raised. However, the shells of A. tenago-
philus from Niteréi were very uniform res-
pect to the lateral carination which was
particularly distinct on the left side of the
snail and typical 4. glabraius shells were
not found. Moreover, the graded variation
character presented by the renal ridge in
these fully grown snails from Niterdi exclude
the possibility that two species could be in
play.

The presence in one species of a morpho-
logical character which is considered of
primary taxonomic Iimportance in other
species is of difficult interpretation. This
subject has already been discussed by Bar-
BosA & CoELHO * and very recently BArRBOSA,
BarBosa & CARNEIRO 2 discuss the taxonomic
position of three South-American Australor-
bis species (sericeus, glabratus and tenago-
philus) plus the African species Biomphala-
rie alexandrina (Ehremberg) which are all
very closely related species both from a
morphological as well as genetical point of
view.

Although A. glabratus and A. tenagophi-
lus had attained a high degree of reproduct-
ive isolation at least in one instance they
were able to hybridize under laboratory condi-
tions (BarBosa, BarBosa & CARNEIRO ?).

Morphological characters. of specific level
are usually polygenic. The presence of the
renal ridge in fully grown specimens of A.
tenagophilus occurring as graded variations
suggests the possibility of natural hybrids
bearing different gen combinations.

In conclusion, arguments presented by Pa-
RAENSE & DESLANDES *® cannot be held since,
as far as it can be judged by their paper,
they have missed the real renal ridge that
can be found in A. tenagophilus from Ni-
teroi.

RESUMO

A crista renal, um aspecto controvertido da
anatomia do planorbideo Australorbis
tenagophilus.

Detalhes da anatomia e da histologia do
rim de 717 specimens de Australorbis gla-
bratus sio apresentados em comparagdo com
o mesmo o6rgdo de 498 especimens de A.
tenagophilus. Estas espécies sdo muito pré-
ximas, diferindo, como geralmente é admi-
tido, no fato de que A. tenagophilus néo pos-
sul crista renal.

Os especimens de A. glabratus mostraram
crista renal bem desenvolvida, com uma Gni-
ca excegdo. Alguns detalhes da estrutura
da crista renal sfio apresentados. No tnico
exemplar de A. glabratus no qual a crista
renal estava ausente observou-se apenas es-
pessamento da superficie ventral do rim,

Em A. tenagophilus a crista renal estava
ausente ou variava muito em dimensdes €
pigmentacio. Ela nfo foi encontrada em
488 exemplares e, em 8, era pouco desenvol-
vida. Entretanto, em dois especimens en-
contraram-se cristas renais tipicas e comple-
tamente desenvolvidas, com a mesma morfo-
logia, macro e microscopica, das cristas re-
nais de A. glabratus.
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