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Coronavirus . . . " q n q
C-reactive protein (CRP) Method: All hypertensive patients with COVID-19 who were hospitalized in the intensive

Lcysteine care unit of Imam Sajjad Hospital in Tabriz, Iran, from February 1400 to May 1401

Vitamin D comprised the statistical population of this study, who were selected as the statistical
sample by the census. The vitamin D concentration, C-reactive protein, and L-cysteine
levels in serum were determined by the ELISA technique. An independent t-test was used
to analyze the differences between groups. In addition, the C-reactive protein to L-
cysteine ratio was calculated in both groups. A P-value of less than 0.05 was considered
statistically significant.
Results: All hypertensive patients with COVID-19 admitted to the intensive care unit had
lung involvement of >50% and vitamin D deficiency of < 20 ng/ml. The Vitamin D
concentration was > 26 ng/ml in healthy individuals. The findings showed hypertensive
patients with COVID-19 had significantly higher levels of C-reactive protein, L-cysteine,
and C-reactive protein to L-cysteine ratio than healthy individuals (P<0.005).

Conclusion: The ratio of C-reactive protein to L-cysteine and vitamin D deficiency could
better predict lung involvement in hypertensive patients with COVID-19.

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

Copyright © 2022 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article,
distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and redistribute material just in noncommercial usages,
provided the original work is properly cited.


mailto:f.seify@yahoo.com
https://dx.doi.org/10.32592/nkums.14.3.78
https://dx.doi.org/10.32592/nkums.14.3.78
https://orcid.org/0000-0002-4065-379x
https://orcid.org/0000-0003-2420-4828
https://journal.nkums.ac.ir/article-1-2650-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

i S ool o (K 33 ol oSS Alowo

I S? I ‘f“ Hlﬁ‘r O)m‘\f 0,99

g R o
18 Wge5 & Mo F95 L ()l slowd 30 41 55 58 i 812 S S 30
29 Sgaie ¢ /\)-QMSW" (s 30,9
Olnl el ool Bhmo olStils (s pole 5 (omlidlyy 0aSails ¢ 2359 (55850528 09,5
(ko)) Bime olKils ¢ S pole 5 qwlidiply) 0aSiails (o3 (S5l 508 05,5 Sl ghws U581 ghmmno o unns o3

f.seify@yahoo.com : el .ol sl Juos)
DOI: 10.32592 /nkums.14.3.78

oS VFVEY edl e g b

a3Ls e ol Gaio 5l Bun o)l dalsl Gloren 14 0yssS (5 ey plEBSg) (i (8l (Sl sl bl raeade VTV il 6

09V 9S4 M (Joylid liles 4y (6050 (S sl

VB ) Cotgs)l B VF e e Gagy 5l aS w39 19 ygeS & M 95,15 e ples g cnl 65lT anale 58 (g, oS o530y
Oy polie ol QL (g)ledi e O jg0ds g Wdgr 00l (g 2y Slmes plal Gl Loy o sl Bl i3 jo C Mu;::i‘
99 alio 6l Jitas 5 (5 kel ggojl 5l o (g pFojlil 1Yl (B, b bl iy 51D sl 5 utiias JI € RsSTy u?)L*ﬁ
Slkos plos (510 sixs gl 0 aplino 09,5 93 52 )3 (i Jl 4 € K035y (0859 Cnd eizpan o oolicil 05,5 s Us,S

Al a3 PS¢/ 0 (L] D el
SgraS g dyy Ao )0 B0 3l iy (65,0 oy il e i5u (0 (gyies V] BugeS 4 Mie Jo,Lid e den a8l
(35 g o3t il o 52 4596 TP 51 e ol 1D g ol il il o ¢ ¥+ 51 505 D) e
O Mw Se5Lad ol o MJIA;C)MB wﬁ5ﬂxo&MMJl5C;&;ﬂ5 OSgy oliee ols lis
(PSSl 0) 09 b o8l 5l iy (g lolas ey 1A 465
245 6550 lp sy eanS i Wlgice D aling 0905 5 ettan ) 4 € RSy (g0 Cons 15 S Az
5 1A yge5 @ e gt Ltd o Loy

EVRY-T

C- € Rassly oufgn Gl 5 ()3 OF) gy F-0uS ol il a3 sln |y 093 (Slaniod S W sole anal> ol 1
S 4y V] s samlise (awys AF) (reactive protein test) 03,5 s oy 8l 50 VY WgeS (g e Sl Jole
Cogis 13 8l ol pie Seil Jele gulonnST oyt oy oo 3 ooS S el i (Lo S Vgono 14 tygsS ax 51 e
Human High) hs-CRP s e j 2wl SARS-CoV2 oSy pyie b L e auad 2l 090 el e ol e
Sl ooee el 5 5L (Sensitivity C-Reactive Protein ASl Al Sres S e Gl g samie lalE Ll ol ol
8l ol @ el o ol e el puacslSe S lgicas oS R C TR Y-S oneRr VRN P PUVES| ERVESKRS AN VI ¢ SRR PR CEO N R
L C Sassly uisn Vb gobw [V o] wiS e Joe cisie S Ollen 5l oo )s PO L FO dg05 i)l 5L oy slacudl e
blo)l (B gt Jhs Lilse L (hSCRP) ol el Joa (255 pljae CB3S 5l am oy slacale i s
axxlie ad 4 JIold b oS Sl adly o 0] o)l Sulss o Y8 los 5 oS oo D98 w5 sl )b Jdo 4 g Wgd oo
b 5l lesos el ply [F] axials CRP (YL zolaw s S oo L oSt o ,s VY olags 5o ofng sbocadle (idu 48 (6 i
3,5 oolatwl ay Sty slmog) awseis gl C KauSTly gy FYIY 5 ozl pu 505 auoy0 FAIY cin S o 8l 0 YU oL >
N0 g ewsSae bl wlesls L cldlas (Ks Bk S 203 o olis baosls cpl N asmsls cexlys arses awyo
515 3929 hS-CRP 5 =S o) miol zobaws 5 D (ualing (S0 S i 5 oy slatadle wioils (ao)s AR sgam) ()l le
Sialidl 4 bles Ceel gog05 b canl 5o DY palis g 5gaS [V] oS U515 S5 aniSs i o]y ailys ced lBagS g diies
S et (izmen 05518 wygsS 4 e (il 5o 5ke b o Jedg g Sontmnmns il Bl 092 00l (o (logg )3 9,90 41
olasl AL 1516kl slags Lo LD (ranling 35008 48 el 1 5 Sl (aoys ¥O) biewgit) Seatans 28l ((ao)s AT)

Copyright © 2022 The Author(s); Published by Journal of North Khorasan University of Medical Sciences. This is an open access article,
distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and redistribute material just in noncommercial usages,
provided the original work is properly cited.


mailto:f.seify@yahoo.com
https://dx.doi.org/10.32592/nkums.14.3.78
https://orcid.org/0000-0002-4065-379x
https://orcid.org/0000-0003-2420-4828
https://journal.nkums.ac.ir/article-1-2650-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

1F4) 5l oY olols NF 090  Jlodh ylul s (SCb iy pole oGS aloxo

euroimmun &S 5l ooliiwl b p s D ol g cpizron 0l bl
PSSl iy o a5 5,5l 1] s, 0 e 958
Vo5 PUL gl plgiear Yo BV (U gl Gliear il e 2
Slye 5 S ples (V] Wad saipends 3g0eS olgieds Yo b
BUl slos o celns ¥ o 4y s (slos 4y oy sl (Bpao

o9l 5l esls oer anbs sy jelateds aiad cols )3
59 dnlio sl Jis (5 )kl Ggejl 5l ool Sbygg el
Ol & €82Sy 09y S uizra ol ooliiul o9 5
L slel Ollos plod (5,ls me zehaws o dislone 05,5 50 12 )0
A et PSlo0 390ty 0 SPSS (g )lol sl 5l solinl
s s s Graph Pad Prism 9 l58le 5 51 oolatul b 50 s loges
basl

Vg @ M (G5 )lad Ol den ol (las gl @l
Byl ay; o3 0 5l e (62550 ehus Sladlie i 58 (6
Omeling 99eeS Jlad Sl e 2 p Sl Ve B e aels b (Sen
e 5 oS5l YF 5l iy ol o8l 4o polie oyl azies D
Oblom ;o CReaSly (g n Glie Sl olid Gl ls on
el @Il Sl 3151 iy (5 loline j5boas 1] 995" 2 Mie o )L2d
) Jssad) (PS-1+ )

Vitamin D

%k %k %k %k

ng/ml

Healthy Covid-19

C-Reactive Protein
150

%k %k %k %k

N )
S
(4 Q
Y c®

S8l s 1R ygeS ) dis igmlid o yo C R2:5Ty ety avalio ) 003
Wl

ol ol o [V o] B9 cwiis slacssic o [A] o5 coie
a3, (N-Acetylcysteine: NAC) i LI N oo ol jo
kS glacigie ;0 g wlid SLidsSge Jale o olpiea VA5
03Ul Slogiey 5 Js sl ol JI0a], eSS sty
omedl Wlools plas oldllae 51 Sy D] ws eslixal
Oloyo aiae 90 5l o |, V2 0y ge8 Sl e wilgs o (i 1)
S e D] sy sgs sz F B ebas Lugls b anglie 5o
N g gl 5l cudle 350 cpais Jolis oS @“Lo)"l)Lf
Gl Sloys g 0aiS 6, Kiy Jole sy (STyo5 e il
G pSke Voo ally, o SBALSES S 0l ) [5ilslas]
S S l,:l,huiw 9 ‘f‘}ln;‘ lroyg s ools L‘bu] Lok £ Luw
slosg, olaxs g cdlb gals oyl o gl s wasl
VCSL SRRV I A1) o IRCRIK S SOOI FECE S (P RPN EN
Ll V9 995 a0 e (o= )Lid (] )les ;0 € SauSTy (a9
13 ol idu 3l (6,98 (Sleyd laladl yo wilgs so utimaw I L ]
Ol 5 et I G RSy (5059 0 (o) 2 2l GBeiod S0
el VA 05955 a5 de o jlid olley ;o D

SLET1P)
Geo% 5 W 4S5l jeme (S 5 G (g b
&5 plxil IRUMA.REC.1400.049 o5 L) Los,| gisee olSils
30355 4 M s 23 olbans ol ol sy el (5 bol ansle
GAFe e ot 5l a5 Wog (53 7 9 00 V) ,a VT olaws 4y V4
Slras pll b la o5 locudle idy 0 VF) gl
SBEl 5)led y & jgoty GEALSES 10 W3gr 00D (e S
Olyeds (03 7 9 9,0 V) (ol Djgo 4 185 VF uizmen s
OB g Blaal bz )3 09,5 93 aiad Sl J 7S g8
3 i e 09 Jlo VY B AY 09,5 90 50 (S dialo iz S
555 i 45 V8 3 e G lad sla o 5 Lo O
23 3959 ke Sloiedy (Ndgr 00l (5 ohg SCSle 23 o
S Eer e Sloiedr 59, 0 51 2eS llews (6 itay 0B a3 S s
b gseteilo 5l ool b s pslanz 5l oy S sladined oy
b oelcawsds lopmw b (gilulom aids jo j0 Yerr Copw
o b (655 ol F il a0 A lao b 3,8 50 el oo
OFgn 3l (sl Slp o6 S Wged (S JooSS 5 b bl
295 @b sled )3 5 )15 22 5l badiged it I 5 € K25y
DuoSet ELISA =S 51 C STy s (s pSojlil (glys ins
R&D 5,4 DY1707 SJls o,ls 4 Development
oSl el (S0l gl ol eolaiwl Systems
Sigma- <5 5 MAK255 SJUlS o,leis 4 Cysteine Assay
oS Josdlygis olal s 5 alosl ol .o sslinl Aldrich


https://journal.nkums.ac.ir/article-1-2650-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

)&M,M&MW

a3 oo Gl 1) JewsSl g conl JoSe i 0ouiS1yICRP
WIS o ahes G 4 85 1) g len slaeanslS Ny S 1 onl plo
=YL CRP mhavs sy Sgegin 4 dkice oyl 7] 8,5 oaliciul
e sl e byl 5 arteis lp (oot AFLE (nl sl
Dol el sgos s,

CRP zglaws (53 ol Jipgh b gmod ) Ken g Matsumoto
Slalllao (o ool yiiie glaosls Dl wsls Olid ol Jeesi yo 1,
SiaSTy afis ke ol 1A WseS ol jlew aes so lid 3
DAyl axals was e 10 wesS olhlew 4 Cand oYL C
S € KasSly (i gohaw oulolpnd S8l walivn jsboay
oy haw ams o ylas aS [V ] sl B ailesl 4 o
oS Gl led e Olyear VA wussS il 5o € 52aSTy
OB lesly 5l oailejl e ol 3l izman 5 dpadd 5l asad o)l
V4 ags8 Ghlem jo € KauSTy (ntign Vb ok WS o Jas
3 O Gy b Sadiy a8 Sl 0955 olilen 6l gk
el (ke Dl g 59y, Dlayls 00iiS uSaie CRP zghans
Ohlew D pmsbig rhaw olo i yol> gl @l eizmes
B 18 18 00aeS prhans 10V wugsS M o JLid
aes pals 1) (Sdglie flgn 5 salannS ooyl slayS loge
2 @Sk iy 658 S e D iy odly o [YF V0]
W wons 5 [YF] as il hlie jo oludl 5l a5 ol 13 el
ol 00iiS hows D el g el ogdle S o cibiblore [YV]
o9 D paling oS 08 pan ol s 5158 [VA] ol il
Ol 955 oo a5 (g0l yo |y pwiis slachgae (s 5l pawse
oo cale (K8 sgw VA was e palS s ol
Jlam! b ooplpln LY ] b o (2ol o G138l L D el
A ols asid Glgise wielle o8l s pgasay g ob; L
€ ReaSly g G818 dugsS @ D (S9> JLady ol Lo
G550 Olees oby Jleiml 4y a5 il D by g 9905 L ol oo
25 @i |y gl 4,

Ql)l.o_s.; 5 U"':""“"""'J‘ Q‘}:.A Al ools QL..; BTy Q.':'l 9O Omired
il lise Gl g bl jsba 19w 4 Me Sl
0386l Slei 5 s sl ol ol eatiS Sy anpalal
lisee So5edil slacdl> o (598 SlownST sl @l il a8 el
aS o)l vezy Sl g bt Sldlas o (ol saled ol
5alS ) el e ud Jld (N-Acetylcystein) NAC

Wee sde Sl @8ly 50 S (o0 (65 9l (S g Ll 5l g w3 oo

M

cystein ((UM)

*

20- ,—l

T

154
Sl
= 10
= &

ol 0131 519 gs8 @ s (95 )Lad l)lew 10 et Il auslie Y Hloged

VA Q958 a4 e oo lid ()l 5o ettt ]! o izeen
Y 1og05) Conl pdlos o131 51 aS™ (5 lolins gboay

2 e Jl 40 €82S T (aig S 0l L lid (ioeen
SIS et ylobins jsboas VA 0y995 & Mo S95,L88 ()l lace
(Y log00) conl Wl

Ratio of CRP to cysteine

* %k %k
150 I

3
(@]
c
(1]
S 100-
—
o
(5]
(@]
©
T 50+
[«b]
o
[5)
o

0_

S .as@
X \
& ®

S5 8 Olle 50 el &1 € R8Ty 05y 5y Cond dnglie ¥ 5l3900
ol o3l 518 %905 4 De

-y
Ok JI € KiiSTg (0890 ppoliio (gm0 pol> ighy 5l Ban
A w05 VA ags8 4 M e )lad lile 50 D alig
9 C RKasSly (uligy (owyp & (c289% feS (4350 dwy e
Sl sl V0965 @ M (SoLid (ljlen jo e
S92 ikad phle € K2l (g Oliee ol Sl ko s
Toba g pllo S8 51 iy (6 lline jebay VA 0y955 4 Dl


https://journal.nkums.ac.ir/article-1-2650-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

1F4) 5l oY olols NF 090  Jlodh ylul s (SCb iy pole oGS aloxo

Slecawsad jo Hlo ass o elS |, Jelu 5 e (protein 1
abe il ol olass 5 jee Jsb azs,s CD8* 4 CD4+

5 LI SARS-CoOV-2 ale

S Al
2l 535 INAC ol ools s L3 allale)l asllhae G

oS Sl 99 9B 5 A 1ol asile (i sl s
ok W8 I S e (5l oLl (5525 Sl slaJshor 5
CaS5b L1 wesS o NACeKwog) adad a5 cowl oads ools
Siagy laasl [YA] el ol jen Cledl alKilejl slaasls
095 5 el 4 € KasSly (a9 p S Bl pliS 21>
S ld Ghlen )0 5 6550 Sln e 00T iy D sl
Sphshe Jis Soilail b oanglio ;0 1 55 4 Dl

DAL D by g et | L K2S Ty 059 5 oLl
o )L 5 lal aigad o o ) g o0yl gl (Slaasgaces ||
dgei oz 3l ST Sldlls o 050 dnogi elol Gl oS
Slaasls plo 3eboe Sleriny Guizmen 0.5 oolital (g i

29d (o) 5 !
S5 el
WSS Gle a8 g i oy slacudl e it LSS g s oloxw

&l oy
Sl 092y ol olas S pol> iagh )0

References

1. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang ], et al. Clinical
characteristics of 138 hospitalized patients with 2019 novel
coronavirus-infected pneumonia in Wuhan, China. JAMA.
2020;323(11):1061-9. DOI: 10.1001/jama.2020.1585
PMID: 32031570

2. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, et al. A
pneumonia outbreak associated with a new coronavirus of
probable bat origin. Nature. 2020;579(7798):270-3. DOI:
10.1038/s41586-020-2951-z PMID: 33199918

3. Timpson NJ, Lawlor DA, Harbord RM, Gaunt TR, Day IN,
Palmer LJ, et al. C-reactive protein and its role in metabolic
syndrome: mendelian randomisation study. Lancet. 2005;
366(9501):1954-9. DOI: 10.1016/S0140-6736(05)67786-
0 PMID: 16325697

4. Jafari A, Jahani M, Zabil Pour M. The effect of aerobic
exercise combined with supplementation of l-arginine on
the response of c-reactive protein in obese men. JAHSSP.
2016;3(2):17-23.

5. Ridker PM, Buring JE, Cook NR, Rifai N. C-reactive protein,
the metabolic syndrome, and risk of incident cardiovascular
events: an 8-year follow-up of 14 719 initially healthy
American women. Circulation. 2003;107(3):391-7. DOI:
10.1161/01.cir.0000055014.62083.05 PMID: 12551861

6. Warusevitane A, Karunatilake D, Sim ], Smith C, Roffe C.
Early diagnosis of pneumonia in severe stroke: clinical
features and the diagnostic role of C-reactive protein. PloS
One. 2016;11(3):1-11. DOI: 10.1371/journal.pone.0150269

AY

3 Sy o b i slos )l 52 S1,55 NAC 5 e
ol I et oo ool Ol 4y cpoje (goladl (g len wais

sl sla s 53 TNF-G y - il el ) s

i Sl 329 9B 9 A lplIsksT g pg 039111 g5
IARY RO R

wols i o piieniz Gaam Sy Jelodot o b b iagh (H
Sial33l b (NAC (y5) (sl o 5 lasbinl le,s b aS sl ol lows
Jlo Y (o Silen b U5 09,5 50 ¥V] 05, el ep yegS 1
o9 S o Slie 2D Cud 30,3 1o w059, YA (VL jag S o (e
@I b alise o b Gl lon 53 (6 Ol sl (stelie
NAC asio 098l il [TV ] sl osis 5135 SL3 1A w968
JoSo onl Sl 00 oy 2 50950 9 Fogn Al iz 50
=55 Bl Slapasiliio 001 2,0 (eglS Lo Olsieay
NAC ) 35l Wl le o5 el Slellas 5 SlawnST 5T il sl
ok wonlply ams e 2alS |, NLRP3 Cldl mRNA (L
Jb a5 slocmssS 5l gl il 5 ool Gy oS 55
oS ganl 51 256 gilealT Y YY) ses e ralS 1,
X vl wiS o e |, TNF-a g A-onSod il b= opuSel |
oS gl 5l g wdsue g 1) 039, dw 8 Shee LS
Sllllae oS Jlojo S oo 65 ol> Dbl Eob g Soin
5 035, dw 5,Skee PLBT L VA wygeS wlesls lis LS
03,5 Sgdmne b F YONF] cul lad jo Sattanen (oS o390l

Death ) kS)LQ"’ o‘.\.S).'.: L o_\.ﬁéﬁ)ul}ﬁ kS’?‘L‘" jja eSe g

PMID: 26937636

7.  Eleftheriadis T, Antoniadi G, Liakopoulos V, Stefanidis I,
Galaktidou G. et al. Inverse association of serum 25-
hydroxyvitamin D with markers of inflammation and
suppression of osteoclastic activity in hemodialysis
patients. Iran ] Kidney Dis. 2012;6(2):129-35. PMID:
22388612

8. Ross AC, Manson JE, Abrams SA, Aloia JF, Brannon PM,
Clinton SK, et al. The 2011 report on dietary reference
intakes for calcium and vitamin D from the Institute of
Medicine: what clinicians need to know. J Clin Endocrinol
Metab. 2011;96(1):53-8. DOI: 10.1210/jc.2010-2704
PMID: 21118827

9. Lee]Y, So TY, Thackray J. Thackray, A review on vitamin d
deficiency treatment in pediatric patients. | Pediatr
Pharmacol Ther. 2013;18(4):277-91. DOI: 10.5863/1551-
6776-18.4.277 PMID: 24719588

10. Lee MD, Lin CH, Lei WT, Chang HY, Lee HC, Yeung CY, et al.
Does vitamin D deficiency affect the immunogenic
responses to influenza vaccination? A systematic review
and meta-analysis. Nutrients. 2018;10(4):1-12. DOI:
10.3390/nu10040409 PMID: 29587438

11. Sanguinetti CM. N-acetylcysteine in COPD: why, how, and
when? Multidiscip Respir Med. 2015;11(1):1-11. DOI:
10.1186/s40248-016-0039-2 PMID: 26855777

12. Yaghoubian H, Niktale H, Yazdi AP, Ghorani V, Rashed MM,
Hashemian AM. Evaluate the therapeutic effect of allicin (L-


https://doi.org/10.1001/jama.2020.1585
https://pubmed.ncbi.nlm.nih.gov/32031570/
https://doi.org/10.1038/s41586-020-2951-z
https://doi.org/10.1038/s41586-020-2951-z
https://pubmed.ncbi.nlm.nih.gov/33199918/
https://doi.org/10.1016/s0140-6736\(05\)67786-0
https://doi.org/10.1016/s0140-6736\(05\)67786-0
https://pubmed.ncbi.nlm.nih.gov/16325697/
https://doi.org/10.1161/01.cir.0000055014.62083.05
https://doi.org/10.1161/01.cir.0000055014.62083.05
https://pubmed.ncbi.nlm.nih.gov/12551861/
https://doi.org/10.1371/journal.pone.0150269
file:///E:/graphic/صفحه%20آرایی/خراسان%20شمالی/پاییز-1401/سیفی/اصلاحات/10.1371/journal.pone.0150269
https://pubmed.ncbi.nlm.nih.gov/22388612/
https://pubmed.ncbi.nlm.nih.gov/22388612/
https://doi.org/10.1210/jc.2010-2704
https://pubmed.ncbi.nlm.nih.gov/21118827/
https://doi.org/10.5863/1551-6776-18.4.277
https://doi.org/10.5863/1551-6776-18.4.277
https://pubmed.ncbi.nlm.nih.gov/24719588/
https://doi.org/10.3390/nu10040409
https://doi.org/10.3390/nu10040409
https://pubmed.ncbi.nlm.nih.gov/29587438/#:~:text=Four%20studies%20were%20included%20in,immunogenic%20response%20to%20influenza%20vaccination.
https://doi.org/10.1186/s40248-016-0039-2
https://doi.org/10.1186/s40248-016-0039-2
https://pubmed.ncbi.nlm.nih.gov/26855777/
https://journal.nkums.ac.ir/article-1-2650-en.html

[ Downloaded from journal.nkums.ac.ir on 2026-01-31 ]

)&M,M&»lgﬁ.&w

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

cysteine) on clinical presentation and prognosis in patients
with COVID-19. Eur ] Transl Myol 2021;31(2):1-6. DOI:
10.4081/ejtm.2021.9518 PMID: 34148335

De Flora S, Grassi C, Carati L. Attenuation of influenza-
like symptomatology and improvement of cell-
mediated immunity with long-term N-acetylcysteine
treatment. Eur Respir J. 1997;10(7):1535-41. DOI:
10.1183/09031936.97.10071535 PMID: 9230243
Christakos S, Ajibade DV, Dhawan P, Fechner AJ, Mady LJ.
Vitamin D: metabolism. Endocrinol Metab Clin North Am.
2012;38(1):1-11. DOI: 10.1016/j.ecl.2010.02.002 PMID:
20511049

Chalmers S, Khawaja A, Wieruszewski PM, Gajic O, Odeyemi
Y. Diagnosis and treatment of acute pulmonary
inflammation in critically ill patients: the role of
inflammatory biomarkers. World ] Crit Care Med.
2019;8(5):59-71. DOI: 10.5492/wjccm.v8.i5.59 PMID:
31559145

Matsumoto H, Kasai T, Sato A, Ishiwata S, Yatsu S, Shitara J,
et al. Association between C-reactive protein levels at
hospital admission and long-term mortality in patients with
acute decompensated heart failure. Heart Vessels.
2019;34(12):1961-8. DOI: 10.1007/s00380-019-01435-9
PMID: 31104078

Shang W, Dong ], Ren Y, Tian M, Li W, Hu ], et al. The value
of clinical parameters in predicting the severity of
COVID-19. | Med Virol 2020;92(10):2188-92. DOI:
10.1002/jmv.26031 PMID: 32436996

Xue G, Gan X, Wu Z, Xie D, Xiong Y, Hua L, et al. Novel
serological biomarkers for inflammation in predicting
disease severity in patients with COVID-19. Int
Immunopharmacol. 2020;89(Pt  A):1-10. DOI:
10.1016/j.intimp.2020.107065 PMID: 33045571
Ahnach M, Zbiri S, Nejjari S, Ousti F, Elkettani C. C-reactive
protein as an early predictor of COVID-19 severity. ] Med
Biochem. 2020;39(4):500-7. DOL: 10.5937/jomb0-27554
PMID: 33312067

Aksel G, Islam MM, Algin A, Eroglu SE, Yasar GB, Ademoglu
E, et al. Early predictors of mortality for moderate to
severely ill patients with Covid-19. Am | Emerg Med.
2021;45:290-6. DOI: 10.1016/j.2jem.2020.08.076 PMID:
33041130

Wang Z, Wang Z. Identification of risk factors for in-hospital
death of COVID-19 pneumonia--lessions from the early
outbreak. BMC Infect Dis. 2021;21(1):1-10. DOI:
10.1186/s12879-021-05814-4 PMID: 33494706

Ullah W, Thalambedu N, Haq S, Saeed R, Khanal S, et al.
Predictability of CRP and D-Dimer levels for in-hospital
outcomes and mortality of COVID-19. | Community
Hosp Intern Med Perspect. 2020;10(5):402-8. DOI:
10.1080/20009666.2020.1798141 PMID: 33235672
Smilowitz NR, Kunichoff D, Garshick M, Shah B, Pillinger M,
Hochman S, et al. C-reactive protein and clinical outcomes
in patients with COVID-19. Eur Heart J. 2021;42(23):2270-
9.DOI: 10.1093 /eurheartj/ehaal103 PMID: 33448289
Motavari M, Skishahr FS, Nabilpour M, Mayhew ], Mamshali
E, Afroundeh R. The Effect of Vitamin D supplementation
after resistance training on physiological characteristics in
futsal players with Vitamin D deficiency. Int | Sport Stud
Hith. 2022;5(1):1-7. DOL 10.4103/ijpvm.JPVM_227_18
PMID: 31360347

Sepehrmanesh Z, Kolahdooz F, Abedi F, Mazroii N, Assarian
A, Asemi Z, et al. Vitamin D supplementation affects the beck
depression inventory, insulin resistance, and biomarkers of
oxidative stress in patients with major depressive disorder:
a randomized, controlled clinical trial. J Nutr.
2016;146(2):243-8. DOL: 10.3945/jn.115.218883 PMID:
26609167

Komatsuzawa H, Ouhara K, Yamada S, Fujiwara T, Sayama
K, Hashimoto K, et al. Innate defences against methicillin-

AY

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

resistant Staphylococcus aureus (MRSA) infection. J Pathol.
2006;208(2):249-60. DOI: 10.1002/path.1898 PMID:
16362993

Klotman ME, Chang TL. Defensins in innate antiviral
immunity. Nat Rev Immunol. 2006;6(6):447-56. DOI:
10.1038/nri1860 PMID: 16724099

Rondanelli M, Miccono A, Lamburghini S, Avanzato I, Riva
A, Allegrini P, et al. Self-Care for Common Colds: The Pivotal
Role of Vitamin D, Vitamin C, Zinc, and in Three Main
Immune Interactive Clusters (Physical Barriers, Innate and
Adaptive Immunity) Involved during an Episode of
Common Colds-Practical Advice on Dosages and on the
Time to Take These Nutrients/Botanicals in order to
Prevent or Treat Common Colds. ] Evid Based
Complementary Altern Med. 2018;2018:1-36. DOI:
10.1155/2018/5813095 PMID: 29853961

Bouillon R, Garmyn M, Verstuyf A, Segaert S, Casteels K,
Mathieu C. Paracrine role for calcitriol in the immune
system and skin creates new therapeutic possibilities for
vitamin D analogs. Eur ] Endocrinol. 1995;133(1):7-16. DOI:
10.1530/€je.0.1330007 PMID: 7627339

Vasarhelyi B, Satori A, Olajos F, Szabé A, Bekd G. Low
vitamin D levels among patients at Semmelweis University:
retrospective analysis during a one-year period. Orv
Hetil. 2011;152(32):1272-7.DOI: 10.1556/0H.2011.29187
PMID: 21803724

Mata M, Morcillo E, Gimeno C, Cortijo ]. N-Acetyl-1-cysteine
(NAC) inhibit mucin synthesis and pro-inflammatory
mediators in alveolar type II epithelial cells infected with
influenza virus A and B and with Respiratory Syncytial Virus
(RSV). Biochem Pharmacol. 2011;82(5):548-55. DOI:
10.1016/j.bcp.2011.05.014 PMID: 21635874

Selguk M, Cinar T, Keskin M, Cicek V, Kili¢ S, Kenan B, et
al. Is the use of ACE inb/ARBs associated with higher in-
hospital mortality in Covid-19 pneumonia patients?
Clin Exp Hypertens. 2020;42(8):738-42. DOL:
10.1080/10641963.2020.1783549 PMID: 32569491
Liu Y, Yao W, Xu J, Qiu Y, Cao F, Li S, et al. The anti-
inflammatory  effects of acetaminophen and N-
acetylcysteine through suppression of the NLRP3
inflammasome  pathway in LPS-challenged piglet
mononuclear phagocytes. Innate Immun. 2015;21(6):587-
97.DOI: 10.1177/1753425914566205 PMID: 25575547
Lee SI, Kang KS. N-acetylcysteine modulates
lipopolysaccharide-induced intestinal dysfunction. Sci
Rep. 2019;9(1):1-10. DOI: 10.1038/s41598-018-37296-x
PMID: 30700808

Assimakopoulos SF, Maroulis I, Patsoukis N, Vagenas K,
Scopa CD, Georgiou CD, et al, Effect of antioxidant
treatments on the gut-liver axis oxidative status and
function in bile duct-ligated rats. World | Surg.
2007;31(10):2023-32. DOI: 10.1007/s00268-007-9191-3
PMID: 17665241

Sirivongrangson P, Kulvichit W, Payungporn S, Pisitkun T,
Chindamporn A, Peerapornratana S, et al. Endotoxemia and
circulating bacteriome in severe COVID-19 patients.
Intensive Care Med Exp. 2020;8(1):1-15. DOI:
10.1186/s40635-020-00362-8 PMID: 33284413

Scheffel MJ, Scurti G, Wyatt MM, Garrett-Mayer E, Paulos CM,
Nishimura MI], et al, N-acetyl cysteine protects anti-
melanoma cytotoxic T cells from exhaustion induced by
rapid expansion via the downmodulation of Foxol in an
Akt-dependent manner. Cancer Immunol Immunother.
2018;67(4):691-702. DOI: 10.1007/s00262-018-2120-5
PMID: 29396710

Ibrahim H, Perl A, Smith D, Lewis T, Kon Z, Goldenberg R, et
al. Therapeutic blockade of inflammation in severe COVID-
19 infection with intravenous N-acetylcysteine. Clin
Immunol. 2020;219:1-7. DOI: 10.1016/j.clim.2020.108544
PMID: 32707089


https://doi.org/10.4081/ejtm.2021.9518
https://doi.org/10.4081/ejtm.2021.9518
https://pubmed.ncbi.nlm.nih.gov/34148335/#:~:text=Clinical%20signs%20and%20symptoms%2C%20blood,treatment%20in%20comparison%20to%20placebo.
https://doi.org/10.1183/09031936.97.10071535
https://doi.org/10.1183/09031936.97.10071535
https://pubmed.ncbi.nlm.nih.gov/9230243/
https://doi.org/10.1016/j.ecl.2010.02.002
https://pubmed.ncbi.nlm.nih.gov/20511049/
https://pubmed.ncbi.nlm.nih.gov/20511049/
https://doi.org/10.5492/wjccm.v8.i5.59
https://pubmed.ncbi.nlm.nih.gov/31559145/
https://pubmed.ncbi.nlm.nih.gov/31559145/
https://doi.org/10.1007/s00380-019-01435-9
https://pubmed.ncbi.nlm.nih.gov/31104078/
https://doi.org/10.1002/jmv.26031
https://doi.org/10.1002/jmv.26031
https://pubmed.ncbi.nlm.nih.gov/32436996/
https://doi.org/10.1016/j.intimp.2020.107065
https://doi.org/10.1016/j.intimp.2020.107065
https://pubmed.ncbi.nlm.nih.gov/33045571/
https://doi.org/10.5937/jomb0-27554
https://pubmed.ncbi.nlm.nih.gov/33312067/
https://doi.org/10.1016/j.ajem.2020.08.076
https://pubmed.ncbi.nlm.nih.gov/33041130/
https://pubmed.ncbi.nlm.nih.gov/33041130/
https://doi.org/10.1186/s12879-021-05814-4
https://doi.org/10.1186/s12879-021-05814-4
https://pubmed.ncbi.nlm.nih.gov/33494706/
https://doi.org/10.1080/20009666.2020.1798141
https://doi.org/10.1080/20009666.2020.1798141
https://pubmed.ncbi.nlm.nih.gov/33235672/#:~:text=Similarly%2C%20the%20unadjusted%20odds%20of,77.9%2C%20p%20%3D%200.02\)%2C
https://doi.org/10.1093/eurheartj/ehaa1103
https://pubmed.ncbi.nlm.nih.gov/33448289/
https://doi.org/10.4103/ijpvm.ijpvm_227_18
https://pubmed.ncbi.nlm.nih.gov/31360347/
https://doi.org/10.3945/jn.115.218883
https://pubmed.ncbi.nlm.nih.gov/26609167/
https://pubmed.ncbi.nlm.nih.gov/26609167/
https://doi.org/10.1002/path.1898
https://pubmed.ncbi.nlm.nih.gov/16362993/
https://pubmed.ncbi.nlm.nih.gov/16362993/
https://doi.org/10.1038/nri1860
https://doi.org/10.1038/nri1860
https://pubmed.ncbi.nlm.nih.gov/16724099/
https://pubmed.ncbi.nlm.nih.gov/29853961/
https://pubmed.ncbi.nlm.nih.gov/29853961/
https://doi.org/10.1155/2018/5813095
https://doi.org/10.1530/eje.0.1330007
https://doi.org/10.1530/eje.0.1330007
https://pubmed.ncbi.nlm.nih.gov/7627339/
https://doi.org/10.1556/oh.2011.29187
https://pubmed.ncbi.nlm.nih.gov/21803724/
https://doi.org/10.1016/j.bcp.2011.05.014
https://doi.org/10.1016/j.bcp.2011.05.014
https://pubmed.ncbi.nlm.nih.gov/21635874/
https://doi.org/10.1080/10641963.2020.1783549
https://doi.org/10.1080/10641963.2020.1783549
https://pubmed.ncbi.nlm.nih.gov/32569491/#:~:text=Conclusion%3A%20The%20present%20study%20has,diagnosed%20with%20Covid%2D19%20pneumonia.
https://doi.org/10.1177/1753425914566205
https://pubmed.ncbi.nlm.nih.gov/25575547/
https://doi.org/10.1038/s41598-018-37296-x
https://pubmed.ncbi.nlm.nih.gov/30700808/
https://doi.org/10.1007/s00268-007-9191-3
https://pubmed.ncbi.nlm.nih.gov/17665241/
https://doi.org/10.1186/s40635-020-00362-8
https://doi.org/10.1186/s40635-020-00362-8
https://pubmed.ncbi.nlm.nih.gov/33284413/
https://doi.org/10.1007/s00262-018-2120-5
https://pubmed.ncbi.nlm.nih.gov/29396710/
https://doi.org/10.1016/j.clim.2020.108544
https://pubmed.ncbi.nlm.nih.gov/32707089/#:~:text=NAC%20elicited%20clinical%20improvement%20and,setting%20of%20controlled%20clinical%20trials.
https://journal.nkums.ac.ir/article-1-2650-en.html
http://www.tcpdf.org

