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Zebrafish is one of the most used animal species in research with
increased significance in toxicology studies, due to well described
biological advantages. Ketamine is a commonly used anaesthetic in
humans the effects of which on development and stemness
capability of the central nervous system (CNS) of zebrafish are poorly
described. The transcription factor sex determining region Y-box 2
(Sox 2) has multiple roles, being a major pluripotency factor required
in early neurogenesis. This study aimed to determine the Sox 2
expression and distribution patterns in the zebrafish brain at
different timepoints following ketamine exposure.

3. RESULTS

No significant alterations in Sox 2 levels were detected
by WB (Fig. 1).
Sox 2 immunoexpression in CNS was found in the areas
previously reported to be positive (olfactory bulb - OB
and telencephalic ventricle), and in areas previously
described as Sox 2 negative in adults, the cerebellum –
Ce and vagal lobe. Expression in the control group (Fig.
2) was found in OB (B, C) tectum opticum – TeO (D),
diencephalic ventricle and periventricular
hypothalamus (E), Ce (F), rhombencephalic ventricle
and vagal lobe (G).
Expression in the ketamine 0.8 mg/mL exposed
animals (Fig. 3) was seen in OB A), telencephalon B),
TeO C) and Ce D).

Widespread Sox 2 expression in adult zebrafish CNS indicates
that ketamine has no detrimental effects and that, in contrast to
mammals, the stemness and pluripotency capabilities of Sox 2
are retained throughout the zebrafish life.
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Figure 3. representative images of
Sox 2 Immunoexpression in CNS,
ketamine 0.8 mg/mL exposed
animals.

A

B C

D E

F G

Figure 2. Representative images of Sox 2 mmunoexpression in
CNS of 7 months adult zebrafish.
Control group animals. A general view, B and C OB, D TeO, E
DiV and periventricular hypothalamus, F Ce and G RV and vagal
lobe expression.

Figure 1. The levels of Sox 2 were quantified by WB in 50 hpf embryos, 144 hpf
larvae and 7 months adults, after exposure to different concentrations of ketamine.
Results were analyzed using Graphpad (version 8.01). Statistical analysis, was
performed with one sample T-test, or one sample Wilcoxon signed rank test.
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