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Mechanism of adhesion in a hillstream fish, Glyptothorax garhwali Tilak,
as revealed by scanning electron microscopy of adhesive apparatus

The Western Himalayan hillstreams pose
harsh living conditions to the fish com-
munities because of varied topography,
torrential water currents coupled with a
variety of substratum. The most impor-
tant characteristics in response to these
conditions are the integumentary modifi-
cations in the form of an adhesive disc,
which has become a life-saving kit for
most of the hillstream fishes. Though in-
vestigations have been carried out using
light microscope'”, the exact mechanism
of adhesion and detailed structure of the
adhesive apparatus are still not well-known.
Hence, an attempt has been made to
study the details of the adhesive mecha-
nism of a typical hillstream fish, Glypto-
thorax garhwali Tilak using scanning
electron microscopy (SEM).

G. garhwali is an extremely specialized
fish inhabiting the fast-flowing upper
reaches of Western Himalayas. It has a
well-developed adhesive apparatus, unlike
Schizothorax richardsonii in which the
lower lip is modified to form a suctorial

disc. In the present case, the lateral folds
of the skin just above the adhesive disc
and a portion of the adhesive disc were
subjected to SEM investigation. The adhe-
sive apparatus was removed with the
help of a sharp blade and fixed in 2.5%
glutaraldehyde in 0.1 M sodium cacody-
late buffer at pH 7.2-7.4 for 24 h. After
several washings in the rinsing buffer,
0.1 M sodium cacodylate buffer contain-
ing 7% sucrose was added and further
dehydration was carried out in various
grades of acetone. The specimens after
acetone treatment were transferred into
emylacetate solution, dried in a Polaram
Critical Point Dryer (CPP), mounted on
metal stubs and then coated with 100 A
thick layer of gold in JEOL sputter ion
coater. The specimens were examined
with JEOL TSM 6100 SEM at 20 kV and
the images were observed on the screen.
Negatives were prepared for photography.
The studies indicated the presence of
numerous mucous pores (MP) over the
lateral folds and the adhesive disc. The

CURRENT SCIENCE, VOL. 85, NO. 9, 10 NOVEMBER 2003

primary function of these is the secre-
tion of mucus (Figure 1 a). Tiny hook-
shaped projections arising out of the
epithelial cells (Figure 1 @) are present
alongside. The adhesive disc has numer-
ous long, hook-shaped, spine-like struc-
tures (LHSs) (Figure 1 ¢ and d), which
are the epidermal growths (EG) (Figure
1 b). These epidermal growths are present
all over the central pit, which aids in the
process of adhesion. For the purpose of
attachment, the LHSs get entangled with
the rough surface of the substratum,
forming a sort of interlocking mecha-
nism. Along with the mucus openings,
these hook-like, spiny structures present
the most advanced case of morphological
adaptation amongst the hillstream fishes.
What seems to be the case here is that
mucus is secreted on receiving the neces-
sary stimuli from the surrounding envi-
ronment, providing a sort of platform in
the form of a feeble adhesion for the
secondary adhesion of spines with the
rough surface of the substratum. There is
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