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The SARS-CoV-2 is the seventh member of the coronavirus 
family able to infect the human beings. In this family, the SARS-CoV 
(responsible for the severe respiratory syndrome outbreak in China, 
in 2003), MERSCoV (from the Middle East respiratory syndrome in 
2012) and the new SARS-CoV-2 subtypes can cause serious illness 
in humans, while the subtypes HKU1, NL63, OC43 and 229E are 
associated with milder presentations. SARS-CoV-2 is an ssRNA-virus, 
externally protected by a spherical-shaped phospholipid envelope of 
about 125 nm of diameter, covered by glycosylated Spike proteins (SP), 
which promote the chemical affinity of the virus to the mammalian 
cells. SARS-CoV-2 binds the host cell through the interaction between 
its SP and the trans membrane isoform of the angiotensin-converting 
enzyme 2 (ACE2) of host cells, that serves as a receptor, mediating 
viral entry. The SARS-CoV-2 genome consists of approximately 30,000 
nucleotides, which encode the structural viral proteins; SP, Envelope 
protein (EP), Membrane protein (MP) and Nucleocapsid protein 
(NP), associated with protein units of NP, which in turn regulates viral 
replication. SARS-CoV-2 seems to be less lethal than the SARS-CoV 
or the MERS-CoV, but more infectious, which could contribute to its 
pandemic potential [5-8].

With the rapid spread of COVID-19 throughout the world, the 
development of vaccines against SARS-CoV-2 became necessary and 
urgent. Vaccines contribute to the development of immunological 
memory, thus minimizing the effects of infectious diseases, in a 
“second” exposition to the pathogen. Pathogen attenuation or 
inactivation, as well as the production of recombinant bacterial/

viral-derived proteins are among the most employed biotechnology 
strategies for the production of vaccines. Such elements stimulate both 
cellular and humoral adaptive immune response of the host, triggering 
the synthesis of specific antibodies against the pathogen, thus preparing 
it for future infections [9]. Immunization through the vaccines is one 
of the most effective strategies for the prevention of infectious disease, 
and have being applied very successfully over the last decades, since it 
protects not only the patient who receives the immunizing agent, but 
the whole community, as the immunized person is unlike to become 
a vector of transmission to other people. The greater the number of 
people immunized, the lower the chances of a disease develops and 
becomes pandemic.

Based on this assumption, research centers all over the planet, as 
well as pharmaceutical industries, public and private bodies have been 
working incessantly on the development of immunizers against SARS-
CoV-2 since the beginning of 2020. Currently, a number of different 
vaccines against COVID-19 are already in emergency use, although 
the potential of immunizing action of each of these products, as well 
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as the possible side effects that may be caused by them, have not yet 
been completely clarified. Moreover, in spite of the recent increase in 
the number of immunized people around the world, some countries 
are still suffering from the scarcity of available vaccines. Therefore, 
experimental and pre-clinical studies are still required to provide more 
details on the physiological mechanisms of immunization, and to 
contribute to the development of further immunizers against SARS-
CoV-2.

Taking the above into consideration, the aim of the present study 
was to verify the effects of the application of a recombinant protein 
derived from the viral NP of SARS-COV-2 virus, carried out by our 
research group through the culture of genetically modified bacteria, in 
2 different strains of rats 

https://www.google.com/search?q=1.+Ahmed+A%2C+Zeinab+M%2C+Maha+I%2C+Hany+Z%2C+Mohamed+A%2C+et+al.+(2020)+Knowledge%2C+Perceptions%2C+and+Attitude+of+Egyptians+Towards+the+Novel+Coronavirus+Disease+(COVID%E2%80%9119).+J+Community+Health.&oq=1.%09Ahmed+A%2C+Zeinab+M%2C+Maha+I%2C+Hany+Z%2C+Mohamed+A%2C+et+al.+(2020)+Knowledge%2C+Perceptions%2C+and+Attitude+of+Egyptians+Towards+the+Novel+Coronavirus+Disease+(COVID%E2%80%9119).+J+Community+Health.&aqs=chrome..69i57j69i60.555j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=1.+Ahmed+A%2C+Zeinab+M%2C+Maha+I%2C+Hany+Z%2C+Mohamed+A%2C+et+al.+(2020)+Knowledge%2C+Perceptions%2C+and+Attitude+of+Egyptians+Towards+the+Novel+Coronavirus+Disease+(COVID%E2%80%9119).+J+Community+Health.&oq=1.%09Ahmed+A%2C+Zeinab+M%2C+Maha+I%2C+Hany+Z%2C+Mohamed+A%2C+et+al.+(2020)+Knowledge%2C+Perceptions%2C+and+Attitude+of+Egyptians+Towards+the+Novel+Coronavirus+Disease+(COVID%E2%80%9119).+J+Community+Health.&aqs=chrome..69i57j69i60.555j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=1.+Ahmed+A%2C+Zeinab+M%2C+Maha+I%2C+Hany+Z%2C+Mohamed+A%2C+et+al.+(2020)+Knowledge%2C+Perceptions%2C+and+Attitude+of+Egyptians+Towards+the+Novel+Coronavirus+Disease+(COVID%E2%80%9119).+J+Community+Health.&oq=1.%09Ahmed+A%2C+Zeinab+M%2C+Maha+I%2C+Hany+Z%2C+Mohamed+A%2C+et+al.+(2020)+Knowledge%2C+Perceptions%2C+and+Attitude+of+Egyptians+Towards+the+Novel+Coronavirus+Disease+(COVID%E2%80%9119).+J+Community+Health.&aqs=chrome..69i57j69i60.555j0j7&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Rahman+A%2C+Sathi+N+J+(+2020)+Knowledge%2C+Attitude%2C+and+Preventive+Practices+toward+COVID-19+among+Bangladeshi+Internet+Users.+Electronic+Journal+of+General+Medicine.17%3A+245.&oq=2.%09Rahman+A%2C+Sathi+N+J+(+2020)+Knowledge%2C+Attitude%2C+and+Preventive+Practices+toward+COVID-19+among+Bangladeshi+Internet+Users.+Electronic+Journal+of+General+Medicine.17%3A+245.&aqs=chrome..69i57j69i60l2.773j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=2.+Rahman+A%2C+Sathi+N+J+(+2020)+Knowledge%2C+Attitude%2C+and+Preventive+Practices+toward+COVID-19+among+Bangladeshi+Internet+Users.+Electronic+Journal+of+General+Medicine.17%3A+245.&oq=2.%09Rahman+A%2C+Sathi+N+J+(+2020)+Knowledge%2C+Attitude%2C+and+Preventive+Practices+toward+COVID-19+among+Bangladeshi+Internet+Users.+Electronic+Journal+of+General+Medicine.17%3A+245.&aqs=chrome..69i57j69i60l2.773j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=3.+Shereen+M+A%2C+Suliman+K%2C+Abeer+K%2C+Nadia+B%2C+Rabeea+S+(2020)+COVID-19+Infection%3A+Origin%2C+Transmission%2C+and+Characteristics+of+Human+Coronaviruses.+Journal+of+Advanced+Research+24%3A+91%E2%80%9398.&oq=3.%09Shereen+M+A%2C+Suliman+K%2C+Abeer+K%2C+Nadia+B%2C+Rabeea+S+(2020)+COVID-19+Infection%3A+Origin%2C+Transmission%2C+and+Characteristics+of+Human+Coronaviruses.+Journal+of+Advanced+Research+24%3A+91%E2%80%9398.&aqs=chrome..69i57j69i60.1009j0j9&sourceid=chrome&ie=UFILENAME
https://www.google.com/search?q=3.+Shereen+M+A%2C+Suliman+K%2C+Abeer+K%2C+Nadia+B%2C+Rabeea+S+(2020)+COVID-19+Infection%3A+Origin%2C+Transmission%2C+and+Characteristics+of+Human+Coronaviruses.+Journal+of+Advanced+Research+24%3A+91%E2%80%9398.&oq=3.%09Shereen+M+A%2C+Suliman+K%2C+Abeer+K%2C+Nadia+B%2C+Rabeea+S+(2020)+COVID-19+Infection%3A+Origin%2C+Transmission%2C+and+Characteristics+of+Human+Coronaviruses.+Journal+of+Advanced+Research+24%3A+91%E2%80%9398.&aqs=chrome..69i57j69i60.1009j0j9&sourceid=chrome&ie=UFILENAME
https://www.google.com/search?q=4.+Damiano+P%2C+Francesco+D+G%2C+Claudia+M%2C+Mario+A%2C+Vincenzo+R%2C+Nicola+V%2C+et+al.(+2020)+Coronavirus+Diseases+(COVID-19)+Current+Status+and+Future+Perspectives%3A+A+Narrative+Review.+International+Journal+of+Environmental+Research+and+Public+Health.&oq=4.%09Damiano+P%2C+Francesco+D+G%2C+Claudia+M%2C+Mario+A%2C+Vincenzo+R%2C+Nicola+V%2C+et+al.(+2020)+Coronavirus+Diseases+(COVID-19)+Current+Status+and+Future+Perspectives%3A+A+Narrative+Review.+International+Journal+of+EFILENAME
https://www.google.com/search?q=4.+Damiano+P%2C+Francesco+D+G%2C+Claudia+M%2C+Mario+A%2C+Vincenzo+R%2C+Nicola+V%2C+et+al.(+2020)+Coronavirus+Diseases+(COVID-19)+Current+Status+and+Future+Perspectives%3A+A+Narrative+Review.+International+Journal+of+Environmental+Research+and+Public+Health.&oq=4.%09Damiano+P%2C+Francesco+D+G%2C+Claudia+M%2C+Mario+A%2C+Vincenzo+R%2C+Nicola+V%2C+et+al.(+2020)+Coronavirus+Diseases+(COVID-19)+Current+Status+and+Future+Perspectives%3A+A+Narrative+Review.+International+Journal+of+EFILENAME
https://www.google.com/search?q=5.+Parikh+A+P%2C+Binoy+V+S%2C+Ajay+G+P%2C+Amruta+C+V%2C+Shraddha+U%2C+Naveen+T+et+al.+(2020)+COVID-19+Pandemic%3A+Knowledge+and+Perceptions+of+the+Public+and+Healthcare+Professionals.+Cureus+12%3A144.&oq=5.%09Parikh+A+P%2C+Binoy+V+S%2C+Ajay+G+P%2C+Amruta+C+V%2C+Shraddha+U%2C+Naveen+T+et+al.+(2020)+COVID-19+Pandemic%3A+Knowledge+and+Perceptions+of+the+Public+and+Healthcare+Professionals.+Cureus+12%3A144.&aqs=chrome..69i57j69i60.921j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=5.+Parikh+A+P%2C+Binoy+V+S%2C+Ajay+G+P%2C+Amruta+C+V%2C+Shraddha+U%2C+Naveen+T+et+al.+(2020)+COVID-19+Pandemic%3A+Knowledge+and+Perceptions+of+the+Public+and+Healthcare+Professionals.+Cureus+12%3A144.&oq=5.%09Parikh+A+P%2C+Binoy+V+S%2C+Ajay+G+P%2C+Amruta+C+V%2C+Shraddha+U%2C+Naveen+T+et+al.+(2020)+COVID-19+Pandemic%3A+Knowledge+and+Perceptions+of+the+Public+and+Healthcare+Professionals.+Cureus+12%3A144.&aqs=chrome..69i57j69i60.921j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=6.+Meng+H%2C+Bian+Z.+(2020)+Coronavirus+Disease+2019+(COVID-19)%3A+Emerging+and+Future+Challenges+for+Dental+and+Oral+Medicine.+Journal+of+Dental+Research+99%3A+481%E2%80%93487.&oq=6.%09Meng+H%2C+Bian+Z.+(2020)+Coronavirus+Disease+2019+(COVID-19)%3A+Emerging+and+Future+Challenges+for+Dental+and+Oral+Medicine.+Journal+of+Dental+Research+99%3A+481%E2%80%93487.&aqs=chrome..69i57j69i60.1062j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=6.+Meng+H%2C+Bian+Z.+(2020)+Coronavirus+Disease+2019+(COVID-19)%3A+Emerging+and+Future+Challenges+for+Dental+and+Oral+Medicine.+Journal+of+Dental+Research+99%3A+481%E2%80%93487.&oq=6.%09Meng+H%2C+Bian+Z.+(2020)+Coronavirus+Disease+2019+(COVID-19)%3A+Emerging+and+Future+Challenges+for+Dental+and+Oral+Medicine.+Journal+of+Dental+Research+99%3A+481%E2%80%93487.&aqs=chrome..69i57j69i60.1062j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=7.+M.+Cheng%2C+S.+Zhang%2C+C.+Ning%2C+Q.+Huo+(2021)+Omega-3+Fatty+Acids+Supplementation+Improve+Nutritional+Status+and+Inflammatory+Response+in+Patients+With+Lung+Cancer%3A+A+Randomized+Clinical+Trial+Frontiers+Nutrition%2C+30.Article+686752&oq=7.%09M.+Cheng%2C+S.+Zhang%2C+C.+Ning%2C+Q.+Huo+(2021)+Omega-3+Fatty+Acids+Supplementation+Improve+Nutritional+Status+and+Inflammatory+Response+in+Patients+With+Lung+Cancer%3A+A+Randomized+Clinical+Trial+Frontiers+Nutrition%2C+30.ArticlFILENAME
https://www.google.com/search?q=7.+M.+Cheng%2C+S.+Zhang%2C+C.+Ning%2C+Q.+Huo+(2021)+Omega-3+Fatty+Acids+Supplementation+Improve+Nutritional+Status+and+Inflammatory+Response+in+Patients+With+Lung+Cancer%3A+A+Randomized+Clinical+Trial+Frontiers+Nutrition%2C+30.Article+686752&oq=7.%09M.+Cheng%2C+S.+Zhang%2C+C.+Ning%2C+Q.+Huo+(2021)+Omega-3+Fatty+Acids+Supplementation+Improve+Nutritional+Status+and+Inflammatory+Response+in+Patients+With+Lung+Cancer%3A+A+Randomized+Clinical+Trial+Frontiers+Nutrition%2C+30.ArticlFILENAME
https://www.google.com/search?q=7.+M.+Cheng%2C+S.+Zhang%2C+C.+Ning%2C+Q.+Huo+(2021)+Omega-3+Fatty+Acids+Supplementation+Improve+Nutritional+Status+and+Inflammatory+Response+in+Patients+With+Lung+Cancer%3A+A+Randomized+Clinical+Trial+Frontiers+Nutrition%2C+30.Article+686752&oq=7.%09M.+Cheng%2C+S.+Zhang%2C+C.+Ning%2C+Q.+Huo+(2021)+Omega-3+Fatty+Acids+Supplementation+Improve+Nutritional+Status+and+Inflammatory+Response+in+Patients+With+Lung+Cancer%3A+A+Randomized+Clinical+Trial+Frontiers+Nutrition%2C+30.ArticlFILENAME
https://www.google.com/search?q=8.+Cheng-Jen+and+Jin-Ming%2C+(2015)+Prospective+double-blind+randomized+study+on+the+efficacy+and+safety+of+an+n-3+fatty+acid+enriched+intravenous+fat+emulsion+in+postsurgical+gastric+and+colorectal+cancer+patients.Nutrition+Journal&oq=8.%09Cheng-Jen+and+Jin-Ming%2C+(2015)+Prospective+double-blind+randomized+study+on+the+efficacy+and+safety+of+an+n-3+fatty+acid+enriched+intravenous+fat+emulsion+in+postsurgical+gastric+and+colorectal+cancer+patients.Nutrition+Journal&aqs=chromFILENAME
https://www.google.com/search?q=8.+Cheng-Jen+and+Jin-Ming%2C+(2015)+Prospective+double-blind+randomized+study+on+the+efficacy+and+safety+of+an+n-3+fatty+acid+enriched+intravenous+fat+emulsion+in+postsurgical+gastric+and+colorectal+cancer+patients.Nutrition+Journal&oq=8.%09Cheng-Jen+and+Jin-Ming%2C+(2015)+Prospective+double-blind+randomized+study+on+the+efficacy+and+safety+of+an+n-3+fatty+acid+enriched+intravenous+fat+emulsion+in+postsurgical+gastric+and+colorectal+cancer+patients.Nutrition+Journal&aqs=chromFILENAME
https://www.google.com/search?q=8.+Cheng-Jen+and+Jin-Ming%2C+(2015)+Prospective+double-blind+randomized+study+on+the+efficacy+and+safety+of+an+n-3+fatty+acid+enriched+intravenous+fat+emulsion+in+postsurgical+gastric+and+colorectal+cancer+patients.Nutrition+Journal&oq=8.%09Cheng-Jen+and+Jin-Ming%2C+(2015)+Prospective+double-blind+randomized+study+on+the+efficacy+and+safety+of+an+n-3+fatty+acid+enriched+intravenous+fat+emulsion+in+postsurgical+gastric+and+colorectal+cancer+patients.Nutrition+Journal&aqs=chromFILENAME
https://www.google.com/search?q=9.+Don+and+Kaysen+(2004)+Serum+albumin%3A+Relationship+to+inflammation+and+nutrition.Seminars+in+Dialysis%2C+17%3A432-437.&oq=9.%09Don+and+Kaysen+(2004)+Serum+albumin%3A+Relationship+to+inflammation+and+nutrition.Seminars+in+Dialysis%2C+17%3A432-437.&aqs=chrome..69i57.504j0j9&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=10.+Lalwani+S%2C+Sahni+G%2C+Mewara+B%2C+Kumar+R.+(2020)+Predicting+optimal+lockdown+period+with+parametric+approach+using+three-phase+maturation+SIRD+model+for+COVID-19+pandemic.+Chaos%2C+Solitons+%26+Fractals&oq=10.%09Lalwani+S%2C+Sahni+G%2C+Mewara+B%2C+Kumar+R.+(2020)+Predicting+optimal+lockdown+period+with+parametric+approach+using+three-phase+maturation+SIRD+model+for+COVID-19+pandemic.+Chaos%2C+Solitons+%26+Fractals&aqs=chrome..69i57j69i60.520j0j9&sourceid=chrome&ie=UTF-FILENAME
https://www.google.com/search?q=10.+Lalwani+S%2C+Sahni+G%2C+Mewara+B%2C+Kumar+R.+(2020)+Predicting+optimal+lockdown+period+with+parametric+approach+using+three-phase+maturation+SIRD+model+for+COVID-19+pandemic.+Chaos%2C+Solitons+%26+Fractals&oq=10.%09Lalwani+S%2C+Sahni+G%2C+Mewara+B%2C+Kumar+R.+(2020)+Predicting+optimal+lockdown+period+with+parametric+approach+using+three-phase+maturation+SIRD+model+for+COVID-19+pandemic.+Chaos%2C+Solitons+%26+Fractals&aqs=chrome..69i57j69i60.520j0j9&sourceid=chrome&ie=UTF-FILENAME
https://www.google.com/search?q=10.+Lalwani+S%2C+Sahni+G%2C+Mewara+B%2C+Kumar+R.+(2020)+Predicting+optimal+lockdown+period+with+parametric+approach+using+three-phase+maturation+SIRD+model+for+COVID-19+pandemic.+Chaos%2C+Solitons+%26+Fractals&oq=10.%09Lalwani+S%2C+Sahni+G%2C+Mewara+B%2C+Kumar+R.+(2020)+Predicting+optimal+lockdown+period+with+parametric+approach+using+three-phase+maturation+SIRD+model+for+COVID-19+pandemic.+Chaos%2C+Solitons+%26+Fractals&aqs=chrome..69i57j69i60.520j0j9&sourceid=chrome&ie=UTF-FILENAME

	Title
	Corresponding author
	Abstract 

