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Ependymins (Epd) are secretory glycoproteins that
are the predominant protein component of cerebrospi-
nal f luid in teleost fish (Hoffmann, 1992; Ganss &
Hoffmann, 2009). Epd are synthesized in leptomeninx
and are secreted into the extracellular f luid of the brain
(ECF). Their discovery dates back to the mid 70’s
XX century (Shashoua, 1976). In addition to the long-
known functions of these proteins (participation in the
processes of learning, memory consolidation, and re-
generation of nerve tissue new information has appeared
about Epd functions in recent decades: participation in
cold acclimation of fish, regulation of their aggressive-
ness and social status, regulation of seasonal reproduc-
tive cycles, and some others (Garina, in press).

We have analyzed seasonal changes of Epd concen-
tration in the ECF of some freshwater (goldfish) and
migratory (eastern redfins) cyprinids. The following
methods were used: 1) SDS-electrophoresis (Laemmli,
1970), 2D-electrophoresis; 2) MALDI mass spectrom-
etry; 3) determination of the concentration of total pro-
tein by microbiuret method (Itzhaki et al., 1964); 4) the
determination of the relative protein content by electro-
phoregrams was performed using the ONE-Dscan soft-

ware package, Ver 1.31 (Scananalytic Inc.). By the ex-
ample of goldfish, it was shown that the Epd concentra-
tion in ECF depends not only on the maturity stage of
the gonads, but also on the sex of the fish: in summer,
females and males of goldfish (maturity stage of the
gonad 1–2) showed a value of 0.80 ± 0.07 and 0.38 ±
0.16 g% (p < 0.05), respectively. In immature individu-
als, the concentration of Epd was 0.73 ± 0.16 g% (Gari-
na et al., 2017). At the same time, in redfins, the lowest
value of Epd concentration in ECF was observed in im-
mature individuals in spring: 0.49 ± 0.15 g%. In sexually
mature fish, the minimum value of the parameter was
observed before spawning: 0.74 ± 0.17 g%. It was estab-
lished that the total protein content in the ECF of red-
fins, unlike other extracellular body f luids, is at a con-
stant level throughout the year, and this constancy is en-
sured by seasonal variation in the Epd content
(Andreeva et al., 2015). The results have been suggest
the participation of Epd in the regulation of seasonal re-
productive cycles, as well as maintaining brain homeo-
stasis in teleost fish throughout the annual cycle.

Supported by state assignment (AAAA-A19-
119102890013-3), RFBR 13-04-00427-a.
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