Pharmacotherapeutic potential of NDGA in depression by targeting kynurenine pathway in olfactory bulbectomised mice
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Increased proinflammatory cytokines enhance the activity of indoleamine 2,3 dioxygenase (IDO) which is the rate limiting step in kynurenine pathway. In depression increased proinflammatory cytokines activates IDO under stress; enhance kynurenine metabolism and decreases 5-HT levels. The aim of study was to evaluate the pharmacotherapeutic efficacy of NDGA in experimental paradigm of depression i.e. olfactory bulbectomy (OB) specifically targeting kynurenine pathway. Depression like behaviours was induced in OB mice as evaluated by assessment of various behavioural (olfactory deficit test, forced swim test, splash test, open field test, sucrose preference test), biochemical (catalase, reduced glutathione, SOD, nitrite, MAO-A, MDA, corticosterone) and inflammatory cytokines (TNF- α, IL-1β, IL-6, IFN-γ) levels.  Kynurenine pathway metabolites were determined in plasma and brain using HPLC method. After 14 days post-surgery, olfactory bulbectomized (OBX) mice were administered nordihydroguaiaretic acid (5mg/kg, 10mg/kg and 25mg/kg) daily i.p.  We have developed a new HPLC method for simultaneous estimation of monoamines and kynurenine pathway metabolites in plasma and brain samples of mice. Chronic treatment with nordihydroguaiaretic acid significantly restored all behavioural, biochemical and neurochemical alterations in OBX mice and increase in quinolinic acid and decrease in kynurenic acid point out the neurodegeneration hypothesis of depression. Nordihydroguaiaretic acid showed potent neuropharmacotherapeutic effect in OBX mice by virtue of its strong anti-oxidant, anti-inflammatory, anti-stress and by restoring quinolinic acid levels.  

