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A B S T R A C T

Objectives: Naringin is a bioflavonoid, very abundantly found in citrus species. In literature, naringin has
been scientifically well documented for its beneficial effects in various neurological disorders. In this
systematic review and meta-analysis, we have made an attempt to correlate the protective role of
naringin against oxidative stress-induced neurological disorders in rodents.
Methods: The systematic search was performed using electronic databases; the search was mainly
focused on the role of naringin in oxidative stress-induced neuropathological conditions in rodents.
While, the meta-analysis was performed on the effect of naringin on oxidative stress markers [superoxide
dismutase (SOD), catalase (CAT), glutathione-S-transferase (GST), reduced glutathione (GSH), lipid
peroxidation (LPO)], nitrite, mitochondrial complexes (I to IV) and enzymes (acetylcholinesterase, Na+-
K+-ATPase, Ca2+-ATPase, and Mg2+-ATPase) in the rodent brain. The data was analyzed using Review
Manager Software.
The results: Based on the inclusion and exclusion criteria, twenty studies were selected. The meta-analysis
revealed that, naringin could significantly inhibit various physical and chemical stimuli- induced
neurological perturbances in the rodent brain, mediated through oxidative stress. Further, naringin also
significantly restored the levels of all the oxidative stress markers (oxidative, nitrosative, enzymes, and
mitochondrial complexes) in different parts of the rodent brain.
Summary: This systematic review and meta-analysis supports the available scientific evidence on the
beneficial role of naringin in the management of various neurological ailments. However, further
studies involving human subjects is recommended to establish the safety and therapeutic efficacy in
humans.

© 2017 Elsevier Masson SAS. All rights reserved.
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1. Introduction

Reactive oxygen species (ROS) are the most detrimental and
free radicals are generated by diverse metabolic processes in a
living system, which have the potential to cause oxidative stress
[1]. The living system is known to have an intrinsic antioxidant
defense system to counteract the ROS generated in the metabolic
process [2], when this intrinsic antioxidant defense falls short, the
antioxidants should be supplemented from an external source by

means of supplements. In this context, flavonoids are well known
and scientifically proved to possess potent antioxidant property,
and in some instance flavonoids are proved to be even more potent
than Vitamin C and E; the rich of source of flavonoids are seeds,
nuts, fruits, vegetables and bark of the plants [3].

In the above context, Naringin is a well-known bioflavonoid,
chemically known as 40, 5, 7-trihydroxy flavonone 7-rhamnogluco-
side (Fig. 1), and citrus species are identified as one of the rich
source of naringin [4]. In literature, naringin has been scientifically

Fig. 1. Chemical structure of Naringin.
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