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Review article

Abstract; The COVID-19 infection, which emerged at the beginning of 2019 and spread all over the world, led to the
global pandemic. The destructive effects of the pandemic are tried to be stopped all over the world. In this process, scien-
tific methods should be applied to combat the pandemic. Personal precautions are personal hygiene, apply social isolation
and strengthen the immune system, support a natural, balanced, healthy diet, support nutrition with exercise and have a
healthy lifestyle. Strong individual immunity is the main factor in avoiding virus infection or the severity of the infection.
Social isolation advice has changed the lifestyle of some individuals and brought with a sedentary lifestyle and an irregular
diet. As an expected result of this condition, the immune system has been weakened. Therefore, switching to a natural and
balanced diet that will create a strong immune system will protect against the destructive effects of the new type of corona
virus pandemic. It is very important to supplement food containing vitamins, minerals, prebiotics and probiotics naturally
with adequate water intake. Vitamin C, probiotics, prebiotics, thymoquinone, selenium and zinc supplements will
strengthen the immune system, increase body resistance, thereby activating possible protective effects mechanisms for

Preventive COVID-19 infection.

Nutrition

INTRODUCTION

Coronavirus pandemic has spread to the whole world, starting
from the Far East countries at the end of 2019. Covid-19
infection effects the cytokines and chemokines levels. High
cytokines and chemokines levels enhance the inflammation and
cause organ and tissue failure. With a very rapid spread and
destructive effect, the pandemic has been struggled against by
many countries which have been affected by it. In this process,
scientific methods should be applied to combat the pandemic.
Personal precautions are personal hygiene, apply social
isolation and strengthen the immune system, support a natural,
balanced, healthy diet, support nutrition with exercise and have
a healthy lifestyle. Strong individual immunity is the main
factor in avoiding virus infection or the severity of the
infection. Social isolation advice has changed the lifestyle of
some individuals and brought with a sedentary lifestyle and an
irregular diet. As an expected result of this condition, the
immune system has been weakened. Therefore, switching to a
natural and balanced diet that will create a strong immune
system will protect against the destructive effects of the new

type of corona virus pandemic. It is very important to

supplement food containing vitamins, minerals, prebiotics and
probiotics naturally with adequate water intake'™® . We aimed to
give information about preventive nutritional style against

coronavirus

Probiotics and prebiotics

The origin of the word probiotic is in Latin and it means life.
Probiotics can be found more often in traditional and
complementary medical advice. It is recommended to consume
probiotics and prebiotics a lot for health. Fermented milk
products are the most common way of consuming probiotics.
There are some good bacteria in probiotic foods that are
beneficial for digestion. Probiotics also have properties that
reduce weight gain and prevent obesity. Food and drinks such
as yoghurt, buttermilk, kefir, cheese, pickle, vinegar, boza,
turnip produced by fermentation are very rich sources of
probiotics. Probiotics are very valuable to keep the microbiota
healthy and thus to have a strong immunity. However, in order
to benefit from probiotics, prebiotics should be taken in
nutrition. Strong prebiotic foods can be listed as onion, garlic,

Jerusalem artichoke, leek, banana, apple, barley, oats, flaxseed
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and cocoa. To summarize, fruits, vegetables and cereals are
powerful prebiotic foods. They are helpful in digestion thanks
to their fibrous structure. Prebiotics that support probiotics and
microbiota should be taken daily. In several studies, the
efficacy of probiotics in viral infection treatments has been
tried and proved. Probiotics reduce the severity of the disease
in various viral infections, shorten the duration and help the
symptoms improve quickly. Probiotic supplementation in
creases interferon, T lymphocyte and B lymphocyte levels in
individuals who have an infection, thereby strengthening

immunity’'?

. Probiotics fight with pathogens for food and
stops their proliferation and interaction with the intestines.
Probiotics induce intestinal epithelial cells by interacting to
secrete [1-6. Furthermore probiotics improve IgA secretion in
intestines and the other organs. In tis way probiotics induce

immune stimulation' .

Zinc

Zinc is the second most common trace element in the human
body, after iron, which is considered essential, must be taken
daily with nutrition for a healthy life. Zinc, which participates
in the structure of many large molecules such as enzymes,
hormones, proteins, etc., performs important functions. Zinc is
involved in more than three hundred enzymatic reactions. Zinc
has been shown to play a role in the immune-boosting and
supportive system. Unhealthy nutrition plays an important role
in zinc deficiency. Which nutrients contain what level of zinc
has been determined by previous studies. In developing
countries, zinc deficiency has been observed as a result of a

14-16

high phytate protein based diet . Zinc is very important for
cell proliferation and effects congenital immunity and acquired
immunity. In addition to taking part in cytosolic defense
against oxidative stress, it takes part in the regulation of
cytokine release and contributes to the continuation of mucosal
membran integrity'’ . Zinc has multiple antiviral effects in a lot
of wviral speciesincluding nidoviruses which coronavirus
belongs too. This antiviral effects include effecting the immun-
ity, cell membrane integrity which inhibits the entry of the
virus and inhibiting RNA synthesizing activity of nidovirusus
(including coronavirus) by altering RNA-dependent RNA
polymerase activity. Zinc also effects protein translation and

protein processing'® . Therefore, adequate zinc intake with

nutrition is very important to strengthen immunity and support

health. Recommended daily zinc intake for adult men and

women respectively; is 8 and 11 mg'” .

Selenium

Selenium is a trace element necessary for making important
antioxidant enzymes such as glutathione peroxidase. They also
play an important role in the regulation and balance of the
antioxidant system. Selenium helps to prevent free radical cell
damage with its antioxidant feature. Trace elements including
selenium, can modulate cell membrane permeability, regulate
and

gene expression, participate in electron transport,

participate in the synthesis of hormones and vitamins®*> .
Selenium deficiency is known to increase the severity and
development of viral infections such as influenza, HIV,
Coxsackie viriis* . Selenium supplementation has been shown
to increase neutrophil function, antibody production, T and B
lymphocyte  proliferation, Natural Killer-mediated cell
destruction, and lymphokine production® . The decrease in
cellular immunity due to aging can be reduced with Se
support®® . Due to all these features, sufficient selenium should
be taken within nutrition. In this way, it will be possible to
strengthen the immune system. Recommended daily selenium

intake for adults is 55 mikrogram'? .

Thymoquinone

Thymoquinone is the most important bioactive component
found in black seed (Nigella sativa) essential oil in the ratio of
18.4-24%. For this reason, thymokinone can be considered as
the main active ingredient of the black seed plant. Nigella
sativa and isolated from black cumin seeds, thymoquinone has
many Dbeneficial effects such as being an antioxidant,

antihyperlipidemic, antidiabetic, anti-inflammatory,
gastroprotective and hepatoprotective. Researches on animals
reveal that Thymoquinone has hypoglycemic, hypolipidemic

and hypocholesterolemic effects®” >

. Thymoquinone has been
shown to regulate the production of antibodies. Thymoquinone
has also been shown to support the cytotoxic activities of NK
cells. Thymoquinone generates its immunomodulatory effects
via the NF-KB pathway. Thymoquinone has immune
modulating functions in cellular and humoral immunity®® .
Thanks to all these effects, consumption of thymoquinone is
very important in strengthening immunity and protecting

against infections
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Vitamin C

Ascorbate is an antioxidant with no obvious toxic effects.
Infectious diseases are often accompanied by oxidation, and
infected individuals have a large amounts of free radicals. For
this reason, ascorbate can both neutralize the abundant free
radicals and reduce the tissue to the redox state of the patients.
Vitamin C is very effective in reducing the redox environment
due to the organism's strong response to oxidative stress, injury
or damage during infection. A redox condition caused by
vitamin C alters cellular signals caused by free radicals. Thanks
to vitamin C, the immune response of the body is regulated
correctly by preventing the shock situation that may occur due
to infection and reducing the formation of inflammation.
Previous studies have reported that high doses of vitamin C are
effective against viral diseases. The antiviral capacity of
vitamin C was thought to be proportional to the concentration
and duration of treatment. Along with antiviral drug therapy,
high doses of vitamin C have been reported to activate the
body's immune and infection defense mechanisms. In other
studies, inadequate vitamin C intake with foods has been
shown to increase the mortality rate from infectious diseases.
For all these reasons, it has been suggested to use vitamin C as
an adjunct in treatment against a wide range of viral and
bacterial diseases. High doses of vitamin C were recommended
for many years, especially in all infectious diseases. Many
scientific studies have shown that vitamin C has antiviral
activity. This activity is directly proportional to the dose®'=* .
Vitamin C decreases necrosis/NETosis by increasing apoptosis
therefore it protects tissues against enhanced tissue damage™ .
Vitamin C provides resistance to infection with its high
antioxidant and tissue integrity protective effects. There is a lot
of data to think that vitamin C is protective and preventive for

COVID-19 infection.

CONCLUSIONS

As a result, it can be thought that, considering our past
researches and literature, vitamin C, probiotics, prebiotics,
thymoquinone, selenium and zinc supplements will strengthen
immune increase body resistance, thereby

the system,

mechanisms for

should be

activating possible effects

COVID-19

protective
infection. Evidence-based benefits
demonstrated by testing the ideal mix ratio and scientific
efficacy of the recommended food supplement for possible
protective effect for COVID-19 infection with new projects

and research. Vitamin C, probiotics, prebiotics, thymoquinone,

selenium and zinc components can all be taken with foods by
naturally with a proper, balanced and healthy diet. If there are
problems and deficiencies in this way, supplementation may be
recommended with the indication to be placed by the
physician. Thanks to the correct application of nutritional
biochemistry information, preventive and protective effects can

be achieved for various infections, including COVID-19.

Conflict of interest

The authors have no conflicts of interest to declare.

REFERENCES

1. Cakir Z, Savas HB. A mathematical modelling for the COVID-
19 pandemic in Iran. Ortadogu Tip Derg. 2020;12(2):206-210.
https://doi.org/10.21601/ortadogutipdergisi.715612

HB, Gultekin F. Effects Of Nutrition Style On
Metabolism. J Ann Eu Med. 2017;5(2):50-2.

3. Savas HB. [Weight Loss and Healthy Living Secrets]. Kilo

2. Savas

Verme ve Saglikli Yasam Sirlari. 1. Edition. Orion Publishing.
Ankara. 2018.

4. Savas HB. [Evidence-Based Approach in Clinical Biochemistry].
Klinik Biyokimyada Kanita Dayali Yaklasim. 1. Edition. Akade-
misyen Publishing. Ankara. 2019.

5. Savas HB. [Medical Biochemistry Laboratory]. Tibbi Biyokimya
Laboratuvari. Akademisyen Publishing. 1. Edition. Ankara. 2019.

6. Savas HB, et al. Effects of food based yeast supplementation on
oxidative stress in rats fed by high cholesterol diet. Cell
Membranes and Free Radical Research. 2013; 5:3 252-255.

7. Sanlidere Aloglu H, Demir Ozer E, Oner Z, Savas HB, Uz E.
Investigation of a Probiotic Yeast as a Cholesterol Lowering
Agent on Rats Fed on a High Cholesterol Enriched Diet. Kafkas
Univ Vet Fak Derg. — 2015;21:(5):685-689. doi: 10.9775/
kvfd.2015.13143.

8. Yiiksel O, Yiiksel F, ilhan I, Savas HB, Karatas D, Uz E. Serum
Zinc Levels in Patients Suffering From Reccurent Aphthous
Stomatitis. Int J Health Nutr. 2013;4(2):9-13.

9. Gultekin F, Oner ME, Savas HB, Dogan B. Food additives and

North Clin  Istanb. 2020;17;7(2):192-200. doi:

10.14744/nci.2019.92499.

microbiota.
10. Isolauri E, Sutas Y, Kankaanpaa P, Arvilommi H, Salminen S.
Probiotics: effect on immunity. 4 m J Clin Nutr. 2001;2:444-50.
11. Lykova EA, Vorobev AA, Bokovoi AG, Murashova AO.
Impaired interferon status in children with acute respiratory
infection and its correction with bifidum bacterin forte. Microbiol
Epidemiol Immiinobiol. 2001;2:65-7.
12. Cross ML. Immunoregulation by probitic lactobacilli: pro-Thl
signals and their relevance to human health. Clin Appl Immunol

Reviews. 2002;24:37-43.

90



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Shaterzadeh-Yazdi H, Noorbakhsh MF, Hayati F, Samarghandian
S, Farkhondeh T. Immunomodulatory and Anti-inflammatory
Effects of Thymoquinone. Cardiovasc Hematol Disord Drug
Targets. 2018;18(1):52-60.

Aras NK, Mauerhofer E. Trace elements in diets of Turkish
Children Determined by INAA. Trans Am Nuc Soc. 1992;65:7.
Arcasoy A. [Zinc and Zinc Deficiency]. Cinko ve Cinko Eksikli-
gi. Ogiitler Publishing. 2. Edition. Istanbul. Tiirkiye. 2002.

Rink L, Gabriel P. Zinc and the immune system. Proc Nutr Soc.
2000;59(4):541-52

Maggini S, Wintergerst ES, Beveridge S, Hornig DH. Selected
vitamins and trace elements support immune function by
strengthening epithelial barriers and cellular and humoral
immune responses. BrJ Nutr. 2007;98:1:29-35.

Kumar A, Kubota Y, Chernov M, Kasuya H. Potential role of
zinc supplementation in prophylaxis and treatment of COVID-19.
Medical Hypotheses. 2020;25;144:109848. doi: 10.1016/
j-mehy.2020.109848.

Gombart AF, Pierre A, Maggini S. A Review of Micronutrients
and the Immune System-Working in Harmony to Reduce the
Risk of Infection. Nutrients. 2020;16;12(1):236. doi: 10.3390/
nul2010236.

Feng JF, Lu L, Zeng P, Yang YH, Luo J, Yang YW, Wang D.
Serum total oxidant/antioxidant status and trace element levels in
breast cancer patients. /nt J Clin Oncol. 2012;17(6):575-583.
Christophersen OA, Haug A. Animal products, diseases and
drugs, a plea for better integration between agricultural sciences,
human nutrition and human pharmacology. Lipids Health Dis.
2011;10:16. doi: 10.1186/1476-511X-10-16

Cuce G, Canbaz HT, Sozen ME, Yerlikaya FH, Kalkan S.
Vitamin E and selenium treatment of monocrotaline induced
hepatotoxicity in rats. Biotechnic &  Histochemistry.
2017;92:1:59-67

Sadeghian S, Kojouri GA, Mohebbi A. Nanoparticles of
Selenium as Species with stronger physiological effects in sheep
in comparison with sodium selenite. Biol/ Trace Elem Res.
2012;146(3):302-308.

Gill H, Walker G. Selenium, immune function and resistance to
viral infections. Nutrition & Dietetics. 2008; 65(3):41-47.
Kiremidjian-Schumacher, L, Stotzky G. Selenium and immune
responses. Environ Res. 1987;42(2):277-303.

McKenzie RC, Rafferty TS, Beckett GJ. Selenium: an essential
element for immune function. Immunol Today. 1998;19(8):342-

5.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

38.

Abdel-Fattah AFM, Matsumoto K, Watanabe H. Antinociceptive
effects of Nigella sativa oil and its major component,
thymoquinone in mice. Eur J Pharmacol. 2000;400:89-97.

Ciice G, Sozen ME, Cetinkaya S, Canbaz HT, Seflek H, Kalkan
S. Effects of Nigella sativa L. seed oil on intima—media
thickness and Bax and Caspase 3 expression in diabetic rat aorta.
Anatol J Cardiol. 2016;16(7):460-466.

Seflek HN, Kalkan S, Cuce G, Kilinc I, Sozen ME. Effects of
Nigella sativa oil on ovarian volume, oxidant systems, XIAP and
NF-kB expression in an experimental model of diabetes. Biotech
Histochem. 2019;94(5):325-333.
Majdalawieh AF, Fayyad MW. Immunomodulatory and
anti-inflammatory action of Nigella sativa and thymoquinone: A
comprehensive review. Int Immunopharmacol. 2015;28(1):295-
304.

Cakir Z, Savas HB. A Mathematical Modelling Approach in the
Spread of the Novel 2019 Coronavirus SARS-CoV-2 (COVID-
19) Pandemic. Electron J Gen Med. 2020;17(4):em205. https://
doi.org/10.29333/ejgm/7861.

Carr AC, Maggini S. Vitamin C and Immune Function. Nutrients.
2017;3;9(11):1211. doi: 10.3390/nu9111211.

Kim H, Jang M, Kim Y, Choi J, Jeon J, Kim J, Hwang YI, Kang
JS, Lee WIJ. Red ginseng and vitamin C increase immune cell
activity and decrease lung inflammation induced by influenza A
virus/HIN1 infection. J Pharm Pharmacol. 2016;68(3):406-20.
doi: 10.1111/jphp.12529.

Klenner F. Significance of High Daily Intake of Ascorbic Acid in
Preventive Medicine. Journal of the International Academy of
Preventive Medicine. 1974;1:1:45-69.

Cathcart RF 3rd. Vitamin C in the treatment of acquired immune
deficiency syndrome (AIDS). Med Hypotheses. 1984;14(4):423-
33. doi: 10.1016/0306-9877(84)90149-x.

Maggini S, Beveridge S, Suter M. A combination of high-dose
vitamin C plus zinc for the common cold. J Int Med Res.2012;40
(1):28-42. doi: 10.1177/147323001204000104.

Padayatty SJ, Levine M. Vitamin C: the known and the unknown
and Goldilocks. Oral Dis. 2016;22(6):463-93.

Spoelstra-de Man AME, Elbers PWG, Oudemans-Van Straaten
HM. Vitamin C: should we supplement? Curr Opin Crit Care.
2018;24(4):248-255. doi: 10.1097/MCC.0000000000000510.

91



