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more sensitive to cerebral ischemia. Rifampicin is an antibiotic that has recently been
considered as a neuroprotector. Studies have reported that this drug has a
neurotrophic effect on neurons. In this study, the neurotrophic effect of rifampicin in
the CA2 and CA3 regions the hippocampus following cerebral ischemia/reperfusion
was investigated.

Methods: Male Wistar rats were randomly divided into 4 groups of 6: control,
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in the CA3 region the hippocampus following transient global ischemia/reperfusion.
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Extended Abstract

Introduction

Cerebral ischemia remains one of the most significant global health challenges, contributing to high rates of mortality and
long-term neurological disability. When the blood supply to the brain is interrupted, a cascade of pathophysiological
events is triggered, including energy depletion, excitotoxicity, oxidative stress, inflammation, and cell death. Although
the entire brain is vulnerable to ischemic injury, certain regions exhibit greater sensitivity due to their metabolic demands,
neuronal composition, and synaptic activity. Among these, the hippocampus- particularly the pyramidal neurons located
in the CA2 and CA3 subfields- is known to be highly susceptible to ischemia-induced damage. These hippocampal regions
play essential roles in memory formation, spatial navigation, and cognitive processing; therefore, injury to these neurons
often results in profound cognitive deficits following ischemic events. In recent years, increasing attention has been
directed toward identifying pharmacological agents that can protect neural tissue or enhance neuronal recovery after
ischemia. Rifampicin, a well-known antibiotic widely used in the treatment of tuberculosis and other bacterial infections,
has emerged as a promising candidate with potential neuroprotective properties. Beyond its established antimicrobial role,
rifampicin has demonstrated diverse biological effects, including anti-inflammatory, antioxidant, and anti-aggregation
activities. These properties have encouraged researchers to explore its potential therapeutic impact in neurological
disorders characterized by inflammation, oxidative stress, or protein aggregation. Several experimental studies have
shown that rifampicin may exert neurotrophic or neuroprotective effects on neurons. Evidence suggests that it can promote
neuronal survival, reduce apoptotic signaling, and modulate molecular pathways involved in cell protection. Furthermore,
rifampicin has been investigated for its possible benefits in neurodegenerative diseases such as Alzheimer’s and
Parkinson’s disease, indicating its broader relevance in neuropharmacology. However, despite promising findings, the
precise mechanisms through which rifampicin influences neuronal integrity under ischemic conditions remain
insufficiently understood. Given the particular vulnerability of hippocampal CA2 and CA3 neuronal populations to
ischemia, exploring the potential protective influence of rifampicin on these areas is of considerable scientific importance.
Understanding whether rifampicin can enhance neuronal survival or mitigate ischemia-induced damage may contribute
to the development of new therapeutic strategies for ischemic brain injury. Therefore, the present study was designed to
investigate the neurotrophic and potential neuroprotective effects of rifampicin on the CA2 and CA3 regions of the
hippocampus following cerebral ischemia/reperfusion. This research aims to clarify whether rifampicin can ameliorate
neuronal damage in these critical hippocampal subfields and to provide further insight into its possible therapeutic
application in ischemic brain disorders.

Methods

Male Wistar rats were randomly divided into 4 groups of 6: control, ischemic, experimental, and vehicle. Rifampicin was
injected intraperitoneally at a dose of 20 mg/kg 20 minutes after ischemia and 24 hours after reperfusion. Ischemia was
induced by bilateral occlusion of the common carotid arteries for 20 minutes. Four days later, all rats were sacrificed and
the CA2 and CA3 hippocampal regions were examined by Nissl staining.

Results

The results showed that induction of ischemia cannot cause the loss of neurons in the CA2 region, but ischemia was able
to cause a significant decrease in the number of pyramidal cells in the CA3 region of the hippocampus. A significant
difference was observed between the number of pyramidal cells in the CA3 region of the hippocampus in the ischemic
and control groups, while this difference was not significant between the control and drug groups.

Conclusion

The findings of the present study demonstrate that rifampicin exerts a clear neurotrophic and neuroprotective effect on
pyramidal neurons within the CA3 region of the hippocampus following transient global ischemia/reperfusion. Transient
cerebral ischemia typically triggers a cascade of detrimental cellular events- such as oxidative stress, inflammatory
responses, mitochondrial dysfunction, and apoptosis- that collectively lead to significant neuronal loss, particularly in
brain regions with high metabolic demands. The CA3 subfield of the hippocampus is one such area, known for its
vulnerability to ischemic conditions and its critical role in memory processing and synaptic plasticity. The ability of
rifampicin to mitigate neuronal death in this region holds important implications for therapeutic interventions aimed at
preserving cognitive function after ischemic injury. Our results indicate that rifampicin administration following
ischemia/reperfusion may modulate several cellular pathways that contribute to neuronal survival. Although the precise
mechanisms require further elucidation, existing evidence suggests that rifampicin can attenuate oxidative damage, reduce
inflammatory mediators, and inhibit apoptosis-related signaling. These effects collectively create a more favorable
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microenvironment for neuronal survival and regeneration. The enhancement of neuronal integrity observed in the CA3
region in this study aligns with previously reported neuroprotective properties of rifampicin in experimental models of
neurodegenerative diseases, reinforcing the drug’s potential beyond its antimicrobial function. Furthermore, the
neurotrophic influence of rifampicin observed in our study suggests that the compound may play an active role not only
in preserving existing neurons but also in supporting recovery processes such as dendritic stabilization or synaptic
maintenance. Protecting CA3 pyramidal neurons is particularly significant because this region contributes to pattern
completion, spatial memory, and the integration of hippocampal circuits. Thus, even partial preservation of neuronal
populations in CA3 can have meaningful functional outcomes following ischemic insults. Importantly, the results of this
study open new avenues for considering rifampicin as a potential adjunct therapy in conditions characterized by transient
global ischemia, such as cardiac arrest, severe hypotension, or certain surgical procedures. However, despite these
promising findings, further research is essential to clarify dose-response relationships, optimal timing of administration,
and possible long-term effects. Additionally, future investigations should explore whether rifampicin provides similar
protective effects in other vulnerable hippocampal regions, such as CA1 or CA2, and whether its benefits translate into
measurable improvements in behavioral or cognitive performance. In summary, this study provides strong evidence that
rifampicin has a protective, neurotrophic impact on hippocampal CA3 neurons following ischemia/reperfusion injury. By
preventing neuronal death and potentially supporting recovery processes, rifampicin emerges as a promising candidate
for future therapeutic strategies aimed at reducing ischemia-induced brain damage and preserving hippocampal function.
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