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1 Introduction
Ketamine is a fast-acting antidepressant with potential
benefits for treatment-resistant depression. It exists as
R- and S-ketamine, with preclinical studies showing
stronger antidepressant effects and fewer side effects for
R-ketamine (Elersič, 2025). Ketamine can also produce
dissociative effects, generally unwanted in antidepres-
sant treatment. We focused on the retrosplenial cor-
tex (RSC), which may contribute to ketamine-induced
dissociative-like effects. This study examined acute and
repeated effects of both enantiomers on neuroplasticity-
related markers in the RSC of chronically stressed adult
Wistar rats. One cohort received a single dose, and
another received daily injections for seven days. c-
Fos, ∆FosB, and Brain-Derived Neurotrophic Factor
(BDNF) protein expression was assessed by immuno-
histochemistry and Western blot. c-Fos marked acute
neuronal activation, ∆FosB long-term neural adaptation,
and BDNF neuronal survival, synaptic plasticity, and
antidepressant-related neuroplasticity (Elersič, 2025).

2 Methods
Thirty adult male Wistar rats were divided into five
groups (n = 6/group): acute R-ketamine, acute S-
ketamine, repeated R-ketamine, repeated S-ketamine,
and repeated saline. Ketamine groups received acute
(single dose) or repeated (7-day) subcutaneous R- or
S-ketamine (30 mg/kg). Brain tissue was collected 1
h after treatment, and the retrosplenial cortex (RSC)
was dissected. Protein expression of c-Fos, ∆FosB,
and BDNF was analyzed by Western blot, a protein de-
tection and quantification technique, and immunohisto-
chemistry. Western blot band intensity was quantified
using ImageJ and normalized to β-tubulin. (Ha et al.,
2025).

3 Results
Acute administration induced higher c-Fos expression
in the RSC after R-ketamine than after S-ketamine
treatment, although substantial variability was observed
within groups (0.329; SD=0.226 vs. 0.222; SD=0.152).
Following repeated administration, S-ketamine showed
higher mean ∆FosB expression (0.491; SD=0.398) com-
pared with R-ketamine (0.176; SD=0.072) and control
(0.145; SD=0.062). Repeated treatment resulted in sim-
ilar mean c-Fos expression in S- and R-ketamine groups

(0.232; SD=0.099 and 0.238; SD=0.076), both slightly
above control (0.181; SD=0.087). Mean BDNF expres-
sion did not differ from control, with values of 0.392
(SD=0.09) for R-ketamine, 0.485 (SD=0.103) for S-
ketamine and 0.408 (SD=0.159) for control.

4 Discussion
The data indicate that ketamine enantiomers produce
distinct molecular profiles in the retrosplenial cortex.
Western blot and immunohistochemistry revealed dif-
fering acute c-Fos results, with immunohistochemistry
showing increased c-Fos expression after S-ketamine.
Western blot analysis may not have been sufficiently
sensitive to detect this change. Repeated S-ketamine
markedly increased ∆FosB, suggesting a more sustained
molecular response. BDNF showed only a modest in-
crease after repeated S-ketamine, indicating a possible
but less pronounced effect on plasticity-related signal-
ing.

5 Conclusion
In conclusion, R- and S-ketamine showed distinct ef-
fects on protein expression in the RSC, a region im-
plicated in depression-related circuits and ketamine-
induced dissociative-like effects. Acute R-ketamine was
associated with higher c-Fos expression, whereas re-
peated S-ketamine was associated with higher ∆FosB
expression; BDNF expression remained largely com-
parable to control levels. Because dissociative-like ef-
fects were not behaviorally assessed, these findings can-
not establish a causal link with dissociation. How-
ever, they suggest that R- and S-ketamine may en-
gage the RSC differently, which could be relevant to
enantiomer-specific dissociative liability and therapeu-
tic effects. Further studies combining molecular, behav-
ioral, and antidepressant-like measures are needed.
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