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Toms longitudinalis in three freshwater teleosts
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Abstract. The toms longitudinalis is highly developed in Labeo rohita, prominent in Heteropneustes fossilis and poorly developed in Channa punctatus. It
shows some correlation with the development of optic lobes as observed in L. rohita.
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Introduction

The cytoarchitecture of the toms longitudinalis in the brain of fishes exhibits
considerable variations (Kudo 1923 ; Ohta 1959 ; Tandon and Sharma 1963 ; Singh
1972), but a systematic account of the common Indian freshwater teleosts is
lacking. The present paper deals with the study of the toms longitudinalis in
three freshwater teleosts, viz. Heteropneustesfossilis (Bloch), Channa punctatus
(Bloch) and Labeo rohita (Hamilton).
2.

Materials and methods

Live fishes were brought to the laboratory and anaesthesised. The entire brain
was taken out, fixed and stained in toto in thionin for a week. Sections (6/z-8/z)
were cut and differentiated in alcoholic series to study the detailed structure of toms
longitudinalis and its fibre connections.
3.

Observation

T o m s longitudinalis is a small oblong (H. fossillis), ellypsoid (C. punctatus) or
rounded (L. rohita) structure suspended from the under surface of the mid-tectal
roof of the brain in the fishes.
In H.fossilis, each torus lobe is an oblong structure (figure 1A, 4) coupled
with some azygous bodies composed of bipolar and multipolar neurones. The
cells axe distributed in clusters. Its two halves unite on their dorsomedial sides
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by the tractus torotectalis (figure 1A, 5). The tectal lobes of the toms arc close
to each other in rostral region (figure 1A, 4) but remNn apart in caudal area.
In C. punctatus, the neurones are distributed more on the outer periphery
(figure 1D, 2) and are in clusters but this is not so in the other two species, where
the neurones are less and loosely distributed. The right and left tectal tongue
unite into one body (figure IC, 4), where both fuse with the dorsal part of the
optic tectum.
In L. rohita, the two well-developed optic lobes are joined to each other anterodorsally, along the mid line, by toms longitudinalis which is highly developed
in this species (figure 1B, 4). The cells of the torus are well distributed in cach
half and are similar to that of H. fossilis.
3.1.

Fibre connections of the torus longitudinalis

Following are the two types of fibre tracts in these fishes :
(i) Intertectal commissure : Both the tori longitudinalis are interconnected by
an intertectal commissure which is poorly developed in H.fossi/is, prominent
in C. punctatus (figure 1D, 1) and just present L. rohita (figure 1C, 1).
(ii) Tractus torotectalis: Both the tori longitudinalis are connected doricmedially by tractus torotectalis which is highly developed in L. rohita (figure IB, 5),
distinct in H.fossilis (figure 1 A, 5), but not clear in C. punctatus (figure 1 C, 5).

4. Discussion
Ramsey (1901) found a poorly developed toms longitudinalis in deep ~ea and
cave fishes. Franz (1912) suggested that it is probably concerned with vision
because they are very small in blind fishes. According to Leghissa (1955) and
Tandon and Sharma (1963), the size of toms longitudinalis depends on the size
of the optic tectum. Khanna and Singh (1967) reported a less-developed torus
in C. striatus which is a sight feeder fish, having well-developed optic lobes and
a large torus in C. batrachus, in which the tectum is relatively reduced. On the
basis of the present observations, it is suggested that the size of the torus definitely
depends on the size of the optic tectum. In H. fossilis, for example, where the
optic lobes are reduced, the large torus probably compensates for the optic lobes
whereas the other two fishes, having better developed optic lobes, possess a
relatively less prominent toms.
Ariens Kappers (1921), Kudo (1923) and Ohta (1959) mentioned that the two
tori-longittLdinalis are connected dorso-medially by tractus torotectalis. Torotectalis is quite prominent in L. rohita and H.fossilis but quite reduced in Chamza.
Besides, an intertectal commissure serves as a channel between the torw~ aud the
rectum for the passage of fibres. The present findings agree with those of earlier
workers. The fibre connections of the torus longitudinalis serve as a co-ordinating
centre with the rest of the brain.
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