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Abstract

Combination Antiretroviral Therapy (cARV) has significantly 
altered the pathogenesis of HIV infections to chronic illness. 
Current World Health Organisation (WHO) treatment guide-
lines recommend any 2 Nucleos(t)ide Reverse Transcriptase 
Inhibitors (NRTIs) as a backbone with any 1 Non-Nucloes(t)ide 
Reverse Transcriptase Inhibitor (NNRTIs) or a Protease Inhibitor 
(PI) or integrase or fusion/entry inhibitors as a base. Howev-
er, long term exposure to these medicines is associated with 
increased risks of diabetes and cardiovascular morbidity. NR-
TIs act as false substrates to viral RNA-dependent DNA poly-
merase leading to impairment of genomic DNA polymerase as 
well as mitochondrial DNA (mtDNA) polymerase-γ. This causes 
mitochondrial toxicity that manifests clinically as mitochon-
drial myopathy, peripheral neuropathy, hyperlactatemia and 
lipoatrophy. Consequently, this has led to the delisting of stavu-
dine from 1st-line in the current clinical treatment guidelines 
by WHO. PIs on the other hand, inhibit viral proteases, which 
cleave viral polypeptides into mature functional proteins and 
are associated with impaired lipid metabolism, glucose intoler-
ance and insulin resistance, clinically manifesting as lipohyper-
trophy. The newer generation antiretrovirals are so far less as-
sociated with these metabolic side-effects. Recent reports have 
implicated oxidative stress besides mtDNA polymerase-γ hy-
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pothesis in NRTI-induced metabolic complications. Our in vivo/
invitro studies have similarly implicated oxidative stress caused 
by PIs in the impairment of pancreatic β-cells function, lipid and 
glucose metabolism. Citrus fruit-derived naringenin has previ-
ously been demonstrated to possess antioxidant and free radi-
cal scavenging properties which could prevent metabolic com-
plications associated with cART. We have shown that naringenin 
has potent anti-oxidant and free radical scavenging properties 
which as a nutritional supplement or therapeutic adjunct could 
mitigate the development of these metabolic defects.
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