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ABSTRACT. This research was devoted to studying the olfactory system adaptation mechanisms in
fishes during their spawning period. For this purpose, the morpho-functional changes of supporting
cells in the olfactory epithelium were analyzed by electron transmission and laser confocal microscopy.
We have indicated that active mitochondria are concentrated in the apical zone of ciliated supporting
cells. This position of mitochondria is important for the energy supply of cilia to enhance the olfactory
mucus circulation. Moreover, there was an increase in mucous supporting cells secretory activity.
Generally, identified changes in olfactory epithelium aim to raise the effectiveness of sex pheromone

reception during the spawning period.
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The study of the adaptive functioning mechanisms
of the olfactory system is one of the important problems
of sensory physiology. Cellular chemoreception at the
level of the peripheral olfactory analyzer has essential
significance in the genesis of these adaptations (Doty,
2015). Nevertheless, clear correlations between
structural polymorphism of receptor neurons, their
sensitivity, and realization of specific behavior were not
registered in animals (Hamdani et al., 2008). Chemical
communications between hydrobionts induce various
functional changes in all parts of the olfactory system
(Harden et al., 2006). This allows animals to identify
proper sexual partners and synchronize their germ cells
development. In the olfactory epithelium, the receptor
neurons are in close neighborhood with supporting
cells that are glial cells functional analogs. These cells
play an important role in olfactory epithelium activity
regulation (Getchell, 1986), metabolism of xenobiotics
and odorants (Débat et al., 2007), secretion of regulatory
and defensive molecules (Laudien et al., 2011) as well
as production and circulation of the olfactory mucus
(Bigday and Samoilov, 2015). All these functions are
essential for effective odor reception. Thus, the aim
of our research to study adaptive rearrangements of
olfactory epithelium support cells in fishes during their
spawning period.

The comparative study of olfactory rosettes
was carried out on endemic fish in Lake Baikal,
Cottocomephorus grewingkii Dybowski, 1874. The
olfactory epithelium ultrastructure was analyzed by
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transmission electron microscopy (Leo 906 E, Zeiss),
and functional status of mitochondria was studied with
laser confocal microscopy (LSM 710, Zeiss) (Klimenkov
et al., 2018; 2020).

The analysis of structural and functional
peculiarities of olfactory epithelium in spawning
fishes has revealed significant adaptive changes in
supporting cells. One of the specific differences is an
increase in mitochondria count and their redistribution
in cells: these organelles are concentrated near the
basal bodies in the apical part of ciliated supporting
cells. The data on staining with Mitotracker orange
CMTMRos (ThermoFisher Scientific) suggest a high
level of their energy production. An increase in
mitochondria quantity (2.3-fold, p,< 0.05) indicates
a high energy consumption by cilia for intensification
of their movement. This may increase the effectiveness
of pheromone action at extremely low concentrations
(Walaszczyk et al.,, 2013). The total number of
mitochondria in the epithelium during the spawning
period is higher than before spawning. This characterizes
the general increase in the energy metabolism of the
fish olfactory epithelium, which is very important for
the reception of essential signals for reproduction.

Another important feature of supporting cells
at this stage of ontogenesis is a significant increase in
secretory activity of mucous cells. In the cytoplasm of
these cells, we observed the uniform extension of rough
endoplasmic reticulum with high ribosome number.
All cisternae of the Golgi apparatus also undergo the
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extension. Near the Golgi complex, numerous vacuoles
of various sizes appear. We may assume that this
process changes the mucus properties that can affect
the odorant reception.

Interestingly, the interpenetration areas exist
between ciliated and secretory supporting cells.
These forms of intercellular contacts are registered in
epithelium as before and during spawning. Moreover,
cytoplasmic sprouts of secretory cell penetrating into
the ciliated cell carry secretory vesicles. We assume
that this sprouts containing secretory vesicles can be
captured with ciliated cells by endocytosis. This process
can be essential for exchange by nutrients and signals
between these cells.

On the whole, during the spawning period,
the supporting cells of olfactory epithelium in fishes
undergo significant morpho-functional changes. The
further study of these basic processes is important for
the development of neurobiology, medicine, and other
scientific fields related to the research of human and
animal behavior.
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