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SARS-COV- YASI R YAYILMA 

 
 

 
rd  ricisi il  

f rql n n v  sas skin 
respirator sindrom (SARS-CoV) il  n tic l nir, bel likl  SARS-CoV-  si 
tibbin n aktual probleml rind n birin  d l nm si v  x st liyin 

 n tic l n  mexanizml rini bilm d n bu 
-CoV-2 virusun h d l r  m l  

g tir n angiotenzin- irici ferment-2 (ACE2) vasit sil  birl
h  r. Bu reseptorlar sas n t n  m d -

l rinin s thind  yerl  y  
birl -ci tip transmembran serin proteaza vasit sil  proteoliz  
sonar S1 v  S2 subvahidl r   bundan sonra virus endositozu aktivl -CoV-2 I v  
II tip alveositl ri, h l rini z d l y  svir 

leyhin  sitokinl   n tic l nir. SARS virulentliyinin 
z rd  smi 

 
r: antioksidant terapiya, SARS-  
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Modern mechanisms of SARS-COV-2 Spread and its correction 
Abstract 

Coronavirus infection has been and remains the most common form of pandemic with high 
mortality in recent decades, and the current form of coronavirus mainly results in severe acute 
respiratory syndrome (SARS-CoV). Prophylaxis&treatment of SARS-CoV is the most urgent problem 
of medicine. However, this is impossible without knowledge of the subtle mechanisms of the virus entry 
into the body, stimulating organ damage and the spread of the disease. It was revealed, that the spike 
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protein of the SARS-CoV-2 virus binds to target cells through the angiotensin-converting enzyme-2 
(ACE2), which forms active angiotensin II; the SARS virus can also bind to the CD147 cell receptor. 
They are mainly located on the surface of respiratory and gastrointestinal epithelial cells and play role of 
the entry routes of infection. After the attachment of the virus to the cell, the spike protein is cleaved 
into subunits S1 and S2 as a result of proteolysis through a transmembrane serine protease type 2. The 
virus then activates endocytosis. SARS-CoV-2 is capable of damaging alveocytes type I and II, as well 
as endothelial cells. This process leads to the expression and secretion of anti-inflammatory cytokines, 
detailed in this paper. Preparations preventing the development of these mechanisms of SARS virulenc  
form the basis of today's official protocols. 
Key words: antioxidant therapy, SARS-CoV, cytokine storm, reactive oxygen forms  

 
 

 l rb  vuran 
 2012-  t

onlar nisb t  r c si il  xarakteriz  
ri m lumdur: HCoV-229E, HCoV-OC43, HCoV- -HKU1, SARS-CoV-1, 

MERS-Cov, SARS-CoV-2. Hal- -CoV- k virulentlik v  r c si 
il  xarakteriz  c  d  ciddi iqtisadi v  sosial 

bu x st liyin yaranma mexanizml rinin v  nilm sini 
t bab tin n aktual problemin  l  indiy  q d

lumatlar virus d n v  ri 
d l y y  sas verir. Bu virus h

   s ciyy l n n 
komorb kan ver n amildir. Virusun induksiya etdiyi OAF v  redoks-disbalans 
SARS- nm sin  t kan verir, bununla laq dar 
olaraq OAF- m l  g lm  -CoV-  

 laq l tl rin 
 v  toxumalara t siri, habel   

genezind  rolu h l  nilm   
nilm sin   l  

b bi var, onlardan b zil rin   virusun intensiv mutasiya qabiliyy k 
tl tl   

m l  g l d  messenger rolunu oynamaqla 
h miyy t  malikdirl r. M kinazlar, iltihab genl rin transkripsiya v  

d  r. Antimikrob t r n 
l d n neytrofil v  dici sitokinl rin m l  

g lm si sas n OAF- F-un orqanizmd ki optimal s viyy si fermentativ v  qeyri-
fermentativ antioksidant sistem (AOS) t r find n t nin z ifl m si 

ziyy
 ki ROF- n  hepatit 

x st likl t edir (Costela-Ruiz VJ. et.al., 2020). d
patoloji prosesl  si OAF-  
bu qaydadan k Coronaviridae  

xmin n 40 zoonoz RNT-t rkibli virusla
5 sas tipi var ki, onlardan ikisi ( - v  -  

f  -B814) 1965 -ci ild  k skin respirator virus 
st d  . XXI srin vv ll rind  koronaviruslar veterinar 

 t y n patogenl
r c li x st likl n  

xarakteriz  olunur, lakin son onillikl rd  - vv lki fikirl ri 
alt- -2003- rd  skin t n d n 
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koronavirus SARS-CoV v  2012 - rq koronavirusu (MERS-CoV)10 mind
 s b b oldu; SARS-CoV-d   MERS-CoV-d  37% t -cu 

ill - -CoV-2 kimi q l m  veril n v  skin respirator sindromu 
(COVID-19- d

 h
h l  d n SARS-CoV- navirus 

-SL-CoVZC45 v  bat-SL-CoVZXC21 il  -
 verir. SARS-CoV-2-nin genomu MERS-CoV 

genomunu 50%, SARSCoV-1 genomunu 79%, BtRsCoV genomunu 88% t -CoV-2-
nin 86 tam v  natamam genomunun analizi n tic sind   
sah l rind  r fd

r t r fd tl  evolyusiya etm  b r 
verir. Virus 80-229  vi pleyomorf patogendir; onun s thind  

r find  h d nin s thi il  birl z rd  tutulan 
killi qlikopote -

d r  lm  immunitetd n gizl nm  ld  edir. SARS-CoV-2 virusun 
d l rl  aktiv angiotenzini m l  g tir n angiotensin converting enzyme-2 

(ACE2) vasit sil  birl sas n m d - k v  r 
l rd  ekspressiya olunur. SARS virusu h lav  
 reseptoru il  d  birl  bil y  tic sind  

TMPRSS2) vasit sil  S1 v  S2 subvahidl r   birl
daha sonra S1-RBD PD- -d n hidrofob S2-FP peptid (fusion 

  salmaqla virusun h d y  girm sini min edir. Daha sonra is  
m   d nin orqanell -si 

translyasiya olunur, n tic d  m l  g lir, onlar da yeni 
SARS-CoV-virionlar n slini m l  g tirirl r, v  yeni h d l ri z d l m kd  davam edirl r. 
SARS-CoV-2-y  qar ssas  
t n l ri v  m d - rin s thind  yerl r. Virusun h d f-  
il  sirinin m un, m l  g lm sind  
ed -reseptorlar [Wen H., 2013] vasit sil  Ni W. Et al. , 2020]. RNT-viruslar 
x st liyin erk n m rh l sind  NLRP3-  aktivl sini induksiya edirl r, 
h min inflammasom virus leyhin   
m m l  g tirirl r, onlar is  mitoxondril ri z d l y r k DNT-
t kan verirl r. d  viral 

-CoV infeksiyada is  DNT-d  metill  d r c
l rind  DNT metil- -

CoV- A1L  n tic  
g Sualeh J.M. et al., 2021] Virulentliyi z rqli olaraq SARS-CoV-2 
t n l rin  r k I v  ri, habel  endoteliositl ri z d l m  

leyhin  sitokinl   n tic l nir. 
Sitokinl rh l sind  alveositl rin epiteliumu piroptoza m  bunun 
n tic sind  m l  g l n m hsullar qranulositl r v  r find n udulurlar [Carcaterra 
M. et Caruso C., 2021]. Bu v ziyy td  neytrofill r v  l ri m l  g - v  
xemokinl rl   prosesin   
z d  skin t n - d n v  fibrozla n tic l n n 

r s t lc mi m l  g min edir, y
sadalanan d rin kild  biruz  verm  kdir [ -
al., 2013].  

SARS-CoV- t q d
 s thind  r orqan v  l ri z d l y  bil r: 
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kl si v  s. Bel  bir fikir d  ir li 
st rin is  bu x st likd  z d l si 

-CoV-2-nin f rqli c h ti ondan ibar tdir ki, bu patogenezd  
kild    ilkin m rh l d  CoV-

g rh l d   h  
n tic l n kan verir. Bel  ki, COVID-19-un endogen 

 etm si il  laq  (cytokine 
 iltihabi prosesin n zar td  orqan v  

sisteml rin n z r   n tic l nir [Jafarzadeh A. et al., 2020]. X st liyin erk n 
m rh l sind  virusun nsp1 v  m l  g lm si inhib   
daxil olan makrofaglar t l y  
davam edir v  bel likl  tl  bu is  
m rh l sin  sin  t kan verir. Bu m rh l d  dici sitokin v  
s viyy lm kild  likl  interleykinl r, monositl rin xemoattraktanti 

- -
(TNF- kild  Perreau, M. et. Al., 2021]. SARS-CoV-

ricil rind  h miyy tli d  bu m rh l d  C-
ri, qan z ri kimi markerl r 

b r verir [Huang I. et al., 2019]. Periferik qanda t qrib n 82% 
hallarda limfopeniya il  t edil n leykopeniya, trombositopeniya v  eozinofill rin qandan itm si 

 edilir. Bu s b bd rin n z r  r c d  
 xarakteriz  n m 

l rini z d l y  bilirl r. Kliniki lam tl ks riyy l rind  f rql nmir, 
st lik bronxit, pnevmoniya v  k -sindromla n tic l nir. Virus 

 t kan ver r k sitokin v  oksigenin v /ya azotun aktiv 
- sas 

-CoV -  geyri-
is  mitoxondril rd  prosesl  bilirl r [Varshney B. et al., 2012] 

 SARS-CoV 3b mitoxondril r  daxil ola bilir, nsp10 is  NADH 4L subvahidi v  sitoxromoksidaza 
II il  sird  ola bilir. H sird

l rind  mitoxondrial DNT-ni kod r, habel  peroxiredoxin 1 kimi 
oksidativ stres  h ssas olan genl r, ncirli polipeptidi geni  aktivl
iltihab leyhin  fosfolipaza A2-  virus leyhin  immuniteti 

h t ondan ibar tdir ki, insanlarda  fosfolipaza A2- bii yolla 
aktivl Yamamoto K. et. al., 2015]. 

d l nm l r v  viruslar kimi xarici 
d l yici t sirind n mitogenl r vasit sil  aktivl

-CoV il  l rd  
dqiqatlar oksidativ stresl  anadang lm  immunitetin z d l nm

laq  d l nm sinin sas 
sdiql yirl r. Bel  ki, OAF m l  g lm

 anadang lm  immuniteti aktivl n Toll-b nz r reseptor-4-
d t var. Bunu onunla 

izah edirl r ki, organizmind  bu kimi d r find n sitokinl rin 
m l  g lm sin  t kan ver n v  z d l yici mexanizml  salan oksidl -palmitoil-2-

araxidoinil- lumdur ki  SARS-CoV-
rind  apoptozu OAF m l  g lm ksidativ stresin 

-KB amilinin aktivl si is  r c li 
z d l nm sin  g r. Oksidativ stres in vivo raitind  3CLpro NF-icB-amili aktivl

-1-  edir, bel likl  3CLpro il  -
OAF-la induksiya yolu il  si SARSCoV 
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ola bil r (Morgan MJ. et al, 2011).  lif viruslar 
t r find n  fosfatidilinositol-3-kinaza proteinkinaza yolun aktivl l r  

sind  virusun orqanizmd  t 
edir. 

 SARS-CoV r c si d   sistemind  
laq dar yaranan d rl , oksidl nin is  

ksin , z ifl m si v  bununla laq dar oksidl -red  laq vi 
 izah edirl rh l l rd  redoks-h ssas amil transkripsiya amili NF-KB 

aktivl  d n sitokinl rin (IL-6, TNF-  
t olunur. SARS-CoV-   Toll-reseptorlarla NF-KB yoluyla 
si h d f- l rin reaktivliyini lav   r c li 

z d l nm l ri il  n tic l laq dar yaranan d ikl r SARS-CoV infeksiyalara yoluxma 
 d  raitind , bel  ki SARSCoV-2 d nl rin 

d r populyasiyada  0,2%-d -  
k rli diabet, piyl nm  v  s. kimi x st likl r is  -  

- rb
rtl  ki SARS-CoV orqanizm  daxil olduqdan sonra 

 neytrofill  virusun orqanizmd  
 laq kild  OAF m l  g tirm y   qalsa bu mexanizm, y ni 

 l rind  aktiv form  m qs
rirl r. Mitoxondril rin FAD- - tl  

 r ziyy t oksigenin on d f l rl  
g  biidir ki OAF z d  

d  z d l if, funksional c h td n g r l t edir. 
Lakin z d  mizl nm  prosesind  zi nisb t l rin d  
f aliyy tin  x l l g lir. Prosesi n zar  iltihab leyhin  sitokinl r m l  
g lm y  n neytrofill r z d  

t endotelini z d l y  bilirl r. OAF-
proteazalar o q d r k d l y n SARS- sas 

 elementl ri kimi q bul edilirl r. Neytrofill
d  l   l

rin d  sitotoksik t siri z ifl yir. Amma proses n zar td  virusun 
skin respirator distress- d l l r 

neytrofill r t r find st nin qan v  -nin deqradasiya 
m  lipidl rin peroksid oksidl sind n m l  g l n malon dialdehidi, keto-v  

rin z d l nm  d r c sin   sidikd  
mizl nm   prosesin  azotun 

oksidi d    
SARS- tic l nm sin  z  ki SARS-

VasanthiDharmalingam P. et al., 2021]] 
anti nm sin  

r k OAF m l  g lm  
antioksidant sistemini t - nda OAF m l  g lm  tini m
dig r antioksidant d mir-birl  edilir. T bii ki SARS-CoV-2 

rh l sind , virusun orqanizmd  tl  raitind  antioksidant 
deyil, prooksidantlara t l d l l  

n k sir. M hz bu s b bd n bu m rh l d  orqanizmd  
antioksidant rolunu oynayan v  d sini t nziml y - haptoqlobin, ferrinin, 
transferrin v  rh l sind  OAF m l  
g lm sinin z  anadang lm  immunitetin t min edilm sind  aktiv 
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lm
n tic l n  bil r. 

SARS-CoV-2- d
m  n z r  d  s l l r  diqq t yetirm k m qs d  u

 edilm ifl dilm si; medikamentoz z h rl nm nin, habel  
toksik v  allergik  n tic l rh l sind  OAF- m l  g lm sinin 

 iltihab leyhin  qs d  birg  
antiviral v  antioksidant xass y  si il , habel  antioksidant t sir  malik 
virus leyhin   etm kl  nail olmaq olar. Lakin d lumatlar SARS-
CoV-  rir, bu 
s b bd d  sas n vv lki respirator v  l d n SARS-CoV-1 infeksiyada istifad  olunan 
d sin  nm k m sl h tdir. M s l n, aliml ri 
v   etm kl  n
x st liyin  bir birinin t l ri t klif edirl r. Buna nail olmaq 

rin genl  
sind  virusla induksiya olunan NF^  v  IRF-3 transkripsiya amill rin, habel  

sitokin v  xemokinl  bir f rziyy  d  ir
n zar qs diyl  rin antiviral 
aktivliyin  m l  g lm
h n bel  hvedici t rir. Bel  respirator x st likl

 m qs dil  virus leyhin  lidir. 
ri sitokin sinfin  

heceyr l rin lav  aktivl sin  g -CoV-
istifad sin   sal b bd n hal-
v  bu d  qeyri- sini t min ed n 

rm k olar (Forcados G.E.et al., 2021). Organizmin qeyri-fermentativ 
antioksidant medafi rd n biri vitamin C-dir ki, OAF- m l  g lm tl  
azaldaraq iltihab leyhin  t r  bilir. C vitamini antiviral aktivlik rdiyin   virus 
leyhin  orqanizmd   z rd n interferondan 

daha de Melo AF. et al., 2020) m d  onunla 
sinergizm t sir  malik olan dig r d  kombin  kild  istifad  etm k 

 ki, C vitamini sulforafanla l b ed n k skin iltihabi 
x st likl sind  t t Gasparello J. et al., 2021.; Hosseinabadi B.M. Et 
al., 2021). Hal-  SARS-CoV- sind  aktiv istifad  tta 
bu antioksidant ClinicalTrials.gov protokollara  

Tiol antioksidantlar, m s l l rin qeyri-  sistemind  
bi tli respirator x st likl

z ifl dir v   edir (Sinbad O.O. et al., 2019). Tokoferol, tiamin, pantoten 
 qlutation kimi 5 antioksidant komponentin virus leyhin  li 

t sirinin in vitro analizi   tokoferolun da 
kifay t q d k inhib edici t sir  -3 
v  omeqa-6, habel  E, A v  D vitaminl rin, d  
iltihab leyhin  t sirl ri n z r r c d  -CoV x st l rin 

sind  istifad  edilir. Son t  d
D vitaminin defisiti v  COVID-19- laq
[Weir EK. et al., 2020]. Sistein a m si olan N-asetil-L-sistein mukolitik t sirl  
apoptoz v  iltihab leyhin  olan IL-6, IL-8 sitokinl
leyhin  t siri il  s ciyy l nir. Hal- rh l d  C vitamini v  N-asetil- r 

z d l nm l rind   Shi Z. Et al., 2020). B zi flavonoidl rin 
CoV virus leyhin  t -b nz  etm si il  laq lidirl r. Bel  ki, 
t bii flavonoid qrupundan ol -nin sintezi v  rin 
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s viyy sin  m nfi t rm Saeedi-Boroujeni A. et al., 2021). T dqiqatlar 
h bii polifenollar qrupundan olan resveratrol v  z r

l  
leyhin  k antikoronavirus aktivliy  malik olan t bii 

birl l rin kompyuter modell si, ks riyy ti polifenollar qrupuna aid olan 
l c kd  istifad  sdiql l r SARS-

CoV-2 leyhin  rkibin
edilm lidirl r. Heyvan m li qida m  4-hidroksiprolinin 
iltihab leyhin  v  antioksidant, anti-koronaviral t siri Wu G., 2020). 

T  sistemin ferment qolunun t n  
t nzimedilm  mexanizml rini b rpa ed  bilm si il  rinin antioksidant fermentl rin 
t s l n bel  t sir  
t min ed n sas antioksidant ferment, superoksid-dismutaza v  hidrogen peroksidi inaktivasiya ed n 

tl  m nims n n melatonin da n z r r c d  antioksidant 
xass y  biyyatda SARS- -  edilm si vasit sil   

n l -nekrotik piroptoza melatoninin inhib edici t siri 
lumatlar var ( . T  -lipoy 

leyhin  olan d d l yici t sirini xeyli azalda bilir. Melatoninin antioksidant 
xass l rinin aktivl sin   orqanizmin 

 laq dar olaraq melatonini 
orqanizmd  azlm  -CoV x st l sind  n z r  

leyhin  t siri d  t sdiql  
r f sind  t t rir. 

Dig k iltihab leyhin  aktivliy  -
interleykin-1 v  d n t n  
(Talukdar J. et al., 2020).  

Son zamanlar SARS-CoV-2 x st l si m qs dil  hiyy  T
spektr x st likl sind  istifad sin  icaz   leykometilenin 

lumatlar d rc olunur (Dabholkar N. Et 
al., 2021). Bu madd  methemoqlobinemiya, Alsheymer x st liyi, malyariya kimi x st likl rind  
istifad  olunur. Bu madd  C vitamini, N- -  birg  n z r
antioksidant effekt  malik olub, virus RNT-  hi
z ifl m sin  g  

SARS-CoV- raitind  virus leyhin  d sind n sonra 
toksik yan t sirl rin antioksidant d sil  
M lumdur ki bioloji struk - si f rqli t nziml m  lif 
antioksidant mexanizml rl  h b bd  d

min etm k m qs dil   kild  deyil, kompleks 
kild , h m fermentativ, h m qeyri-   ed c k formada t yin 

edilm lidir, v  -CoV-2 x st l sind   ki, 
q sas n SARS-CoV-2 x st l rin profilaktika v  si, t rkibind  D v  C 
vitaminl ri, metionin, sink, kversetin, olan sil  ni 
t min ed n sadalanan komponentl m profilaktika, h  teyi-
n z rd n m qs d  

Vaksinl sl nil  bil  sait t l b 
ed n  prosesdir. N zar td -CoV-2 infeksiyaya yoluxma v  
aliml rini iltihab leyhin  sitokinl c k yeni strategiyalar 

y  zar td tta virusun t sirind
n tic l r  g   bit yati z ml d n t n

 n tic l   sind n g lm sas 
m qs dl rd n biri, oksidativ stresin f -
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- qs diyl  istifad  olunan d rmanlar hepatotoksik t r  bil r 
(Buckley LF. et al., 2020). Onlara alternativ preparat kimi istifad  olunan madd l k effektivliy  

nims nil n antioksidant xass  rm lidir.Dig r respirator virus infeksiyalar 
N-asetilsistein v  qlisin,habel  

h ll olan vitaminl  ll k 
iltihab leyhin  t ril  

rir, v  bu fakt SARS-CoV-2 x st l  ks olunur.  
si h

-n z rd n z rur t k sb edir. Bel  l rin n n vi d rman 
 kk b tibbi v ziyy tl ri n zar

  nin qs dil  bu 
istiqam td  h l  kifay t q d  
 

References  
1. Costela-Ruiz V.J, Illescas-Montes R, Puerta-Puerta J.M, Ruiz C, Melguizo- SARS-

CoV-2 infection: The role of cytokines in COVID-19 disease. Cytokine Growth Factor Rev. 
2020; 54:62-75.  

2. Wen H, Miao EA, Ting JP. Mechanisms of NOD-like receptor-associated inflammasome 
activation. Immunity. 2013; 39(3):432-441.  

3. Ni W,Yang X,Yang D, et al. Role of angiotensin-converting enzyme 2 (ACE2) in COVID-19. 
Crit Care. 2020; 24(1):422. Published 2020 Jul 13.  

4. Sualeh J.M., Sharif-Askari N.S., Cui Z., Hamad M., Halwani R. SARS-CoV-2 Infection-Induced 
Promoter Hypomethylation as an Epigenetic Modulator of Heat Shock Protein A1L (HSPA1L) 
Gene/ Front. Genet., 19 February 2021 

5. Carcaterra M, Caruso C. Alveolar epithelial cell type II as main target of SARS-CoV-2 virus and 
COVID-19 development via NF-Kb pathway deregulation: A physio-pathological theory. Med 
Hypotheses. 2021 Jan; 146:110412.  

6. - The hallmarks of aging. Cell. 
2013; 153(6):1194-1217. 

7. Jafarzadeh A, Chauhan P, Saha B, Jafarzadeh S, Nemati M. Contribution of monocytes and 
macrophages to the local tissue inflammation and cytokine storm in COVID-19: Lessons from 
SARS and MERS, and potential therapeutic interventions. Life Sci. 2020;257:118102. 

8. Perreau, M., Suffiotti, M., Marques-Vidal, P. et al. The cytokines HGF and CXCL13 predict the 
severity and the mortality in COVID-19 patients. Nat Commun 12, 4888 (2021). 
https://doi.org/10. 1038/s41467-021-25191-5. 

9.  Huang I, Pranata R, Lim MA, Oehadian A, Alisjahbana B. C-reactive protein, procalcitonin, D-
dimer, and ferritin in severe coronavirus disease-2019: a meta-analysis. Ther Adv Respir Dis. 
2020; 14:1753466620937175. doi:10.1177/1753466620937175. 

10. Varshney B, Agnihothram S, Tan YJ, Baric R, Lal SK. SARS coronavirus 3b accessory protein 
modulates transcriptional activity of RUNX1b. PLoS One. 2012; 7(1):e29542. doi: 10.1371/ 
journal.pone.0029542. Epub 2012 Jan 12. Erratum in: PLoS One. 2012;7(3). doi:10.1371/ 
annotation 64ae6047-0f9b-4d17-a065-e08c153aa435.  

11. Yamamoto K, Gelb M, Murakami M, Perlman S. Critical role of phospholipase A2 group IID in 
age-related susceptibility to severe acute respiratory syndrome-CoV infection. J Exp Med. 2015 
Oct 19; 212(11):1851-68.  

12. Morgan MJ, Liu ZG. Crosstalk of reactive oxygen species and NF- B signaling. Cell Res. 
2011;21(1):103-115.  

13. https://doi.org/10.3389/fgene.2021.622271 
14. Forcados G.E., Muhammad A., Oladipo O.O. et al. Metabolic Implications of Oxidative Stress 

and Inflammatory Process in SARS-CoV-2 Pathogenesis: Therapeutic Potential of Natural 



T  beyn lxalq elmi jurnal.  Faktor 1.642. 2022 / Cild: 4   1                                         ISSN: 2707-1146 
NATURE AND SCIENCE international scientific journal. Impact Factor1.642. 2022 / Volume: 4 Issue: 1                     e-ISSN: 2709-4189 

13 

Antioxidants REVIEW article. Front. Cell. Infect. Microbiol., 26 May 2021 | https://doi.org/ 10. 
3389 fcimb.2021. 654813. 

15. De Melo AF, Homem-de-Mello M. High-dose intravenous vitamin C may help in cytokine storm 
in severe SARS-CoV-2 infection. Crit Care. 2020;24(1):500. Published 2020 Aug 13. 
doi:10.1186/ s13054-020-03228-3 

16. Gasparello J., D'Aversa E., Papi C. et al.Sulforaphane inhibits the expression of interleukin-6 and 
interleukin-8 induced in bronchial epithelial IB3-1 cells by exposure to the SARS-CoV-2 Spike 
protein, Elsevier, Phytomedicine, 2021, V.87 153583, 

17. https://doi.org/10.1016/j.phymed.2021.153583. 
18. Bagheri Hosseinabadi M, Khanjani N, Norouzi P, Faghihi-Zarandi A, Darban-Sarokhalil D, 

Khoramrooz SS, Mirbadie SR, Mirzaii M. The Effects of Antioxidant Vitamins on 
Proinflammatory Cytokines and Some Biochemical Parameters of Power Plant Workers: A 
Double-Blind Randomized Controlled Clinical Trial. Bioelectromagnetics. 2021 Jan; 42(1):18-26. 
doi: 10.1002/bem.22294. Epub 2020 Sep 15. PMID: 32931612.]. 

19. Sinbad O.O., Folorunsho A.A., Okeleji Lateef Olabisi O.L.et al. Vitamins as Antioxidants. 
Journal of Food Science and Nutrition Research 2 (2019): 214-235. 

20. Weir EK, Thenappan T, Bhargava M, Chen Y. Does vitamin D deficiency increase the severity of 
COVID-19? Clin Med (Lond). 2020; 20 (4):e107-e108. doi:10.7861/clinmed.2020-0301 

21. Shi Z, Puyo CA. N-Acetylcysteine to Combat COVID-19: An Evidence Review. Ther Clin Risk 
Manag. 2020; 16:1047-1055. Published 2020 Nov 2. doi:10.2147/TCRM.S273700 

22. Saeedi-Boroujeni, A.,Mahmoudian-Sani, MR. Anti-inflammatory potential of Quercetin in 
COVID-19 treatment. J Inflamm 18, 3 (2021). https://doi.org/10.1186/s12950-021-00268-6 

23. Wu G. Important roles of dietary taurine, creatine, carnosine, anserine and 4-hydroxyproline in 
human nutrition and health. Amino Acids 52, 329 360 (2020). https://doi.org/10.1007/s00726-
020-02823-6 

24. . - -19 
and periodontitis: Possible protective effect of melatonin. Med Hypotheses. 2021 Jun; 
151:110588. doi: 10.1016/j.mehy.2021.110588. Epub 2021 Mar 30. PMID: 33848919; PMCID: 
PMC8007534. 

25. Talukdar J, Bhadra B, Dattaroy T, Nagle V, Dasgupta S. Potential of natural astaxanthin in 
alleviating the risk of cytokine storm in COVID-19. Biomed Pharmacother. 2020;132:110886. 
doi:10.1016/j.biopha.2020.110886 

26. Dabholkar N., Gorantla S., Dubey S.K. et al. Repurposing methylene blue in the management of 
COVID-19: Mechanistic aspects and clinical investigations.Biomedicine & Pharmacotherapy, 
2021: 142, https://doi.org/10.1016/j.biopha.2021.112023. 

27. Buckley LF, Wohlford GF, Ting C, et al. Role for Anti-Cytokine Therapies in Severe 
Coronavirus Disease 2019. Crit Care Explor. 2020; 2(8):e0178. Published 2020 Aug 10. 
doi:10.1097/CCE. 0000 000000000178 

 
 

2.12.2021   
 
 
  


