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Background
Accumulation of aberrant proteins and inclusion bodies, hallmarks of neurodegenerative diseases such as Multiple
Sclerosis (MS), have toxic effects, resulting in overproduction of reactive oxygen species and oxidative stress.
Autophagy, considered an alternative apoptosis, is a significant intracellular mechanism that removes damaged organelles
and misfolded proteins in order to maintain cell homeostasis (1). Excessive or insufficient autophagic and apoptotic activity
leads to altered homeostasis causing neurodegeneration (2,3).

Objective
In this study, we evaluated the “in vitro” effects of IFN-β 1a and polyphenolic extracts on the induction of apoptosis and 
autophagy , as well as their relation to oxidative stress trough respirometric analysis measuring oxygen consumption .

Material and Methods
Peripheral and cerebrospinal fluid lymphocytes of 50 RR-MS patients were included into the study. Fifty healthy controls    
(HCs) serum samples , age and sex matched, were used in the same experiments. Autophagic (ATG5 and LC3b), apoptotic 
(Bax and Bcl2) molecules, and oxygen consumption were studied. Respirometric analysis, Western blot , flow cytometry, 
and cell culture were used. 

Results

Conclusions
These finding suggest that oxidative stress may not be a universal phenomenon in all forms of MS but may be a particular
manifestation of inflammatory neurodegeneration. Apoptosis can play a protective role; the inhibition of this process can
significantly enhance growth and perpetuate autoreactive T cells. This enhanced autophagy may play a role in the
pathogenesis of MS. IFN-β 1a and polyphenolic extracts effects, alone or in combination, are able to restore basal oxidative
stress as well as the apoptotic or autophagic mechanisms that are closely associated with this process. This finding offers
insights into a possible cure for MS.

Treatment of peripheral and CSF lymphocytes with IFN-β 1a and polyphenolic extracts induced significant levels of in vitro
apoptosis induced in, while autophagy and oxidative stress were reduced by these treatments.
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