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Highlights
e Apigenin improves spatial working memory in Wistar rats.

e Apigenin promotes mitochondrial biogenesis by activating peroxisome Proliferator-activated receptor Gamma Co-
activator 1-alpha (PGC-1a).

e Apigenin prevents neurodegeneration in rat hippocampus.
® The neurodegenerative damages are mediated by mitochondrial biogenesis.

® Apigenin prevents neurodegeneration by inducing PGC-1a.
Plain Language Summary

In this correspondence, a comment to a recent paper by Nikbakht et al., published in the latest issue of this journal
is reported. The flavone apigenin can exert both its antioxidant potential via the usual enzymatic reactive oxygen spe-
cies scavenging system and the mitochondrial biogenesis via the peroxisome Proliferator-activated receptor Gamma
Coactivator 1-alpha (PGC-1a) mitochondrial Transcription Factor A (TFAM) Nuclear Respiratory factor 1 (NRF-1)
pathway. The fascinating paper by Nikbakht et al., earns more insightful clues about the activity of apigenin in the
prevention of the rat hippocampus neuronal loss caused by the AB25-35 injection.
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1. Introduction

he recent paper by Nikbakht et al., reported
that the flavone apigenin (4°,5,7-trihydroxy-
flavone) improves spatial working memory
in adult male Wistar rats (Nikbakht et al.,
2019). According to the authors, apigenin
induces a protective effect against neurotoxicity caused
by the amyloid fragment B-25-35 in a rodent Alzheimer
disease model (Nikbakht et al., 2019). According to the
authors, besides the antioxidant and anti-apoptotic proper-
ties of apigenin that may prevent neurodegenerative dam-
ages in the hippocampal area, further mechanisms can be
addressed. In this circumstance, it can be suggested that
changes in the levels of mitochondrial Transcription Fac-
tor A (TFAM), peroxisome Proliferator-activated Recep-
tor Gamma Coactivator 1-alpha (PGC-1a), phospho-ad-
enosine monophosphate (AMP)-activated protein kinase
(pPAMPK), AMPK, phospho-cAMP-responsive element
binding protein (CREB), and nuclear respiratory factor 1
(NRF-1) proteins occur, particularly for the expression of
PGC-1a.and the phosphorylation of CREB, which is a mas-
ter tuner of the memory processes (Ashabi et al., 2012).

PGC-1la and its downstream molecules NRF-1 and
TFAM increase following a diet enriched in plant de-
rived-flavones. In this circumstance, the mitochondrial
biogenesis results in the prevention of hippocampal neu-
ronal loss as a leading mechanism. Flavonoids are mild
activators of reactive oxygen species, which should act
as signaling molecules and moderate activators of pro-
apoptotic signals with the complex role to tune the cellu-
lar survival machinery (Chirumbolo & Bjerklund, 2017).
Some pro-apoptotic signals are potent inducers of mito-
chondrial biogenesis. At the dose used by the authors, 50
mg/ kg by oral gavage every day, the flavone apigenin
can induce the early expression of procaspase-3, which
is crucial for the activation of mitochondrial biogenesis
initiators, such as TFAM and NRF-1 (Kim, Ha, Yang, &
Son, 2018). In this perspective, a significant role is ruled
by the PGC-1a, the expression of which is particularly
stringent for mitochondrial biogenesis (Chen, Tao, Li, &
Yao, 2018; Niu, Tang, Ren, & Feng, 2018).

Apigenin exerts its antioxidant role also by inducing the
activation of PGC-1a, which in turn can attenuate hydro-
gen peroxide-induced apoptotic cell death by upregulat-
ing Nrf-2 via GSK3p inactivation mediated by activated
p38 (Choi et al., 2017). This phenomenon would mean
that apigenin can exert both its antioxidant potential via
the usual enzymatic reactive oxygen species scavenging
system and the mitochondrial biogenesis via the PGC-
1o/TFAM/NRF-1 pathway. The fascinating paper by
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Nikbakht et al., 2019. earns more insightful clues about
the activity of apigenin in the prevention of the rat hippo-
campus neuronal loss caused by the Af25-35 injection.
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