International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

ad Juaal (A (S Ual6-CnS 5 ) g Gatsgd) Q30 R (5 Flosa ail
19-2:21 58 (g s Cluaral) uda sl

4“14 -25)41\ e\ghﬂz\*ﬂ\ a,,\s-fvlg,ﬂ,-)ﬁ\ A-‘ﬂgﬂ@l@ cgg‘g\jﬂ\ eBlSeM\ R¥= 3215
Gl g S

Email: kadem a kadem@st.tu.edu.iq;:Mobile:+9647706039515
~Cuy S5 Anala A3 ) p glall Ay 1) A e L) Aoy S5 Arals ¢ Gaun G 3 (g
alad)

Email: drwasannzhan@tu.edeu.iq: Mobile:+9647702065660

—Agiplanl) o glal) A0S — Ailail) pliasl) and o) pabu daaly ol pabad) aran (333, ol
Email: dr.rafah_alsamarrai@uosamarra.edu.iq .8 ) —s) alu daala

Mobile; + 9647724641708; ORCID: http://orcid.org/0000-0002-6894-

7124

Correspondence author: Rafah Razooq Alsamarai, Department of Applied
Chemistry, College of Applied Science, Samara University,

Email: dr.rafah_alsamarrai@uosamarra.edu.iq, Mobile; + 9647724641708;
ORCID: http://orcid.org/0000-0002-6894-7124

Received: 18/3/2022 Accepted: 21/4/2022  Published: May 2022

dadall
305 2iuall Lig oS (u g pldy Abias die 60 CilS 43290 e Aallad) A jol) Cuiaial

s (75-40) 0 Lo sl 55 pa slee s e b s it (slaal) 6k Ao sane die
oala iVl anll pan Wary ¢ oo ddailae b alall oasdedll 4 gy Adae (pe Cligll Ciran g
G525 O Al (5 siase Gl a3y (5 38 sall el len Aalus sy aliad g (m yall 5 sl
Selal) g 1l (5 sivea (Wl (pe Sl Interleukin-6 6-0S s1 53Y1 s Hepceiding sl
e 1Sl g ad sl (a2l D-dimer s sl s¢ C-Reactive protein-CRP o~
(P< 0.05) s5ime gléi ) Jpmn Mol il 235 O jedal aaisall Uig )5S G g_paldy LLa¥)
ol g3t i1/ aale (55.062+14.979) OS s Jeball oyig )l (5 giane
/ pika (5.520£0.784) O\S 38 (slawa¥) alai¥l) 5 skl de sene Lol 19- 28 Suinbiad)
Je) % 515 (540.181£39.830) S 3 sl (g2l (5 siuse (8 (P< 0.05) 5 sine g5 5 ¢
OLS 2 (slana¥) (ala iV 5 eyl Ao sene Lol 19- 28 uinliadll i jall ool il
S 3 O ) (5 siasa (B (P< 0.05) (sma gLe )5 ills /o) e 5L (210.56+58.594)
3kl de sane Ll 19- 28 585 (pulaaal) (i jall o] 5l /) 2 535 (683.17+74.982)
@ s—ina gLyl 5 5lle /o) 2 L3 (107.563439.372) (LS 28 (slaa¥) (alaiY))
= albal Jo/al 2 (2 (46.53009+20.634726) S iprassgl) (s 5iase 3 (P< 0.05)
de gane s3] Je/al 2 (o= (6.15967+2.022133) G Gaa (=8 19-28) 585 Gladll

66


mailto:kadem_a_kadem@st.tu.edu.iq;Mobile;+9647706039515
mailto:dr.rafah_alsamarrai@uosamarra.edu.iq
http://orcid.org/0000-0002-6894-7124
http://orcid.org/0000-0002-6894-7124
mailto:dr.rafah_alsamarrai@uosamarra.edu.iq
http://orcid.org/0000-0002-6894-7124

International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

3 6-0S s EY) 38 55 8 (P 0.05) 6 sime gl ) 55 s de ganaS claa¥) pala iyl
LS s (8 19-280 5S4 bl a sallalle/al je (o (14.74640+3.112274) oS
3ok de gaaaS elaa¥) palid¥) de geae gal Jo/al e (2 (3.96352+1.261544)
Lo A 6= o1 AN e Cptanagd) (Lig 98 ugld pmu (ASUEN (4 g sl sAuIY A clall)

daial)

gy b e Al g Sl g )Wl 153 e & o3 Coronaviruses daalill il g jlal) aas
JSE A all) il g ylal) Sl ¢y gLl .J\(l)(Crown CU\S\) JlSY iy IS Ladlasy H\J\
SARS- (s (s s daila Caad 52002 sle o ¢ allall cladl Calie g5
Al Jas ¥ (3 ) A e 5 s A Aadla Caal 08202 ple L5 @COVID
Oos A s 5 Aalill il s il (e Jal g 55 5632019 ale (85 OMERS-( pe -28 S
Al Ol g5 diae (8 4 dbal Ji) oo E30Y) &3 sall Coronavirus (19-24855) s sS
s s i) 2l A Cunsall Jaball ety 3le allal) slail asen 8 Ala¥) YL oyl o5
~3 S e has 2 L s (5315 Calaall 5 25l a5 sul 5l (g sl Giaelall il Al
o Dinall (e s ldll Glaliie ) e a1 e, @) 255 LA Gilagiad (e 2SN 4 5015 2
o o Joe Y Al ) dinall 8 4 el Y SLallilal 5 (5 sas (31ay Ll o alial ()55,
G s Jlad) 5 el Lgia (ial je ) s Caa Las alladl elail qaen 3 5 G e 5 (3L
a_ll_ﬁjl\j cEJ..gd.ﬁdjﬁ Y N (e A 20 QA\}A Q\j _(5)&__\.:35\} CSlianll =SS, t\d.;a]\} u.us.\.d‘
(WHO) World Health 4sallall daiall dahia 8 (e 4Dle) (& cani Laa 7 3 ) ga jai3
A all dadaic Cuale) 8102020 1l 30 (A Aalle a5 ) o2 2aOrganization-
712020 ple & COVID-19 ) 4isans dallal)

=Sl el Gk e L) 25 (Al (1928 58 g ) (el 3ok (e ) 2a 53

e ¢ o iill Ay 5l 31aY) 514 skl a5« RT-PCR dewduidll Je il i 51 e sl
(e de gana PR (e (g sl (i Wil (S g o) (o Anasa sl adl) (o Anasa 34T 305k
LS ) (5 53,01 lgilV) 48 jaal zhadall yy gucaill Gand (pe Db jhadll Jal se 5 (al 2V
¢ sl (5 sl a3 Al S aadias il Ao Ll OGS e el Slin ol 2a 55
G s O Ble aay Mg C-Reactive protein-CRP o (e léll (g pall by 8 Lay
Sl & gan g da W) Abia Alatiul o 1S 51 ala 3 g salaldl Ads yall 8 s e aledll
il Jaine i day ) yals gad) (e Alall il staall e Sad ¢ (1099 gaall
i yall Bty sl AlSa) e Bae )5 il il ol e apaadl @ jedal AT ¢ i jall CilieLias
e o ) LA (e Rae Al Aailias gl Gladladl (e el @lia lld e Slcade (241D
Gl Al Jahy 58 50 S e Gyl sy (13 5 58l (5 gl gL ) Lgia s 19-208 8
oraall o i dll 2l g i el | Jladall g 0l g alaall gl (A ST 4y 3a g0 sl
2 eldi)) J s N OIKhuduir J1a! 3, 0Damaall ol 3y 555 o A5 a5l ol
3aly ) s 19-28 5 Ala¥) O 3 19-28 5 (uliaall GalalV oo dias (A G ) (5 s
b 19-28 S (5 g2n] HSaall [l 8 adle slaic V) Sy Al aall 8 (0 5l (5 gl
Al gl apall o) sise paddS AL ) gl )53 aly o3 Hepeidincpiwed) s« oo
S Y o a i Sigaa (AN e sl sanedl z Ll Jolss Ul cAala d) 34

67



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

sl 3Lagl Gigaal Ty bse yie) apaall yalddsl o aa s 3l ¢ am all 21 Hypoxaemia
H\Z\_M\J‘ql\ JIA e a5 3 al pa) (amy ae A8De u.m.uu@ﬂu\ Aagaas (16) iz
B OY a3 COVID-19 (o die (gl s siwe ) Hippchen er alla) s
o) siae g L83 ,) (e Sluzmd (Dl 3ol alaty QAN Gl 5 4 5 58 (5 22 #COVID-19
o A duaall (86 38 5 o G dladl ) sall Gl aal ey 5311 6- S 610V
¢ oLl (o (g )0 S (i paS e o) b a5l g dae s pall SUEYL AlaY) e dlelu
a1 A Canll Cona @UAT 08)3a 3550 el s s e Tyie 60 51T 3y 13
S € s liaall oim pall a3 Jlaal 8 e Bl oS s prtensgl () s pp (5 siae
19

z..ubﬁ\ 2-'\,-)9

Onlias msal agia die 60 ¢ (U5 S3) aall Juas die 90 Lo Al yall ¢l ja) o
0383 15) Bk de gaan ) slanal pala dY due 30 ¢ (G255 5553 35) 19-248 55
O e all Dlie pan o 45 (75-40) O Al )al) 28 (oaa jall Jlee ) Can sl i (S 155
alal) 380 5all (e Stadipa Al dplall claball g ¢ Jall Clas g/ casledl) & ghay ddiis
Gl sladd) Joa i 3 xy 2021/2/ 20 Al 52020/ 12/20 (e 550 5 55 a1 (el jially
O 8 (5 siasa 5 (paosag) O 5 g8 (5 e el a5 (mda pally Al L) 3 ety
el g elal) oy 5l

e

2l Ge IS e sl aall e 5 ml s Al Al Hall Aalal) il pea o

S @B Bae S yig HLEAY) il A daiagatgeall e Je 5 AN AT AdS e
353 3000 4Ae s (s 3S all 2l Slea Jlaatinds e Jraall Jrad o5 S 2y g 885
o a2zl cpal tpeadl) ciad J gamial) Joaall s o3 clll dayy ¢ A 0 sl y ZaBall
Aladl cul jLEaY!

il Aaile 3 e e Lygla Jlas) il daia g aall e Jo 2 320 o3 - Al Als ) e
sl y 48801 3550 3000 Ao s 5 3S sall el Slea Jleriny La 331 il a3 sy
Leia s La 320 dalal) ila gadll o) Y Lo 3 (o Jsuanll (i jal lla 54885 10
el (oAl (5 sha (8

all Jaa A CRP (s simsa i

Jelall PR e Glai¥) Juas (& Jel@il) w05 0 388 CRP-latex )W) aoiioy
O sl sl (i sl Balal (3adad (5o 3 jle 54 5 Latexsale (s sy (53l

Aa 3 il (Juaall Glie aa Lga e 2ie Latexbals g¢(goat IgG anti-human CRP)
(19 LY a3 83 5 sal) Y

68



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

adll LBk & D-dimer (s siua i

EJ};}A\@@JM\?@\M%‘gM\dﬂSﬂEM\aﬁgﬁ)\gﬁiY\emﬁ
o J s ¢ aumiiall saliadll alua¥) Claans J<i g ¢ Al 8 acaiially cadsall o 33l
A3 LS Lay) day i e cuiall sliad) auall Aasd g adal@ill 2l gl g il 48 siias
) 535 138 5 dainall 3aliaall alua ) dira (365 3 ) 535 Aal) 3 Clacatiall dae
a3l dal g Lgialles 233 ) g ¢ CadlS aliall awad) o sl 3 LY (o 1 ddli
Al A D-Dimer S5 JlebY ™ jchroma
pdll Juaa (o (i AN (6 g

Al 55 shaiall o Jea¥) (e 25,0 A 558 Gl miniVIDAS Slea el
Enzyme Linked )48 e dwnyy eh¥lde y wgzmilalld 8y 5 aad Sl
.bioMerieuxiriaall S 14l cuua 5 (Immunofluorcence ELFA
adll Juda (B Cpanagd) a8 5 yald

3 Aiall Melsin 48 b (e 8 gl aadll tae s (pdiangd) (5 sise padi o
st o5 «Sandwich &) A5 cisa (gl (6 siuse LA ELISA 408 Caeadiul
225 «Hepcidin antibody 3abaell aluaWUi 3 jeaall 4S 500 J8 e Microelisa 4 1l
plua¥l s Lea a5 Micro elisa strip plate s slll yés A dpulall 3alall o) il 23l
B Aapni A jia 95 450 (o gal s e dpialiaiel) (bl 2 laday 5 ¢ Baaal) 3alial)
el dias (8 () S jine dualiaiay)
pdll Juaa (b 6-CaS o1 AN S 5 pald

ELISA (s 4% sl ELISA Ao Jueninl 6- 08 51 80 58 5 pa a5
Jalia VLN ‘_g datiaall A< A Gilaales t\_ﬂ\ ad A zalcadl) e\.u.;vd da 523l Sandwich
el yal gl g anuliall 3S) gl jrcast g dad yall Jallaall g cad) oS Alalas (e | 22 dleal)
3aliaal) eLua.AYL) LAl Microelisa :LA"H‘ —aalasi % ¢ C\_\Uﬂ\ AP c_r“ Y gua g Hlaiay)
i N aluell o standards Cl—uldll Al iy Wba = «[L6  antibody
HRP-biay o3 ¢ 32354l) Baliaal) alua¥) as leaad g 4suliall Microelisastripplate 4s sl
2 IS8 Microelisads sl (= 8 8 JS L6 « u=lall Conjugate  reagent
il ol A | B e e s 0S Jslae Ciliay Laday g laa Lelue o Wasy 5 clgiliaial
¥l ol sl JsaiiStop Solution ey Jslae ddlial axy s 35 5¥) o)
3aS i dpaliaie¥) 5ad Aaulit A yie 5l 450 (o gel sha die Apaliaiel) (uld o laaay
el Jan A TL6
(uaal) Jaladl)
233l 13) clgale J geandl a3 L3 @il Jdas L& SPSS Sban¥! galipll alasivd o3
To Jia) asdind LS dud ol a8 cilibaaall SD+ (5 bunal) Gilai¥) Gad s boual) Jas sial

(P < Allainl s sinsa vie 5 ylandl 5 omyall e swna (i o yim 5aSl ol il 40 Jaal fost
<l yaiall el (Correlation coefficient "r" ) (eadl Jali ;¥ Jalas alagl &3 3 0.05)

69



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

~ A Microsoft Excel gt Jaziuly | ia yall Ao ganal donilly Lagin A8l 28 jadl
LAkl JKaY)

MUASU @C\.ﬂ\

s Jal) A8 ciliall & gas gasSl) g AusLial) &) piial) @il glsa (uld @

cliall 4 g gail] g Ao Uial) @l piall (5 jlaadl il adY) + Jau gia grda g (1) ady J gl
Al jal) a8

Mean+ S.D
g yaal) ) puriall
Patients Control > .
n=60 n=30

- 55 062+14.979 5 520+0.784 w

- 683 17+74.982 210 56+58.594 W

- 540.181i39.830 107.563i39.372 Ja/ ebsyb o )
|- 46 53009+20.634726 6 15967+2.022133 | Ja/ abs S umw

- 14. 74640i3 112274 3 96352+1.261544 da/ebs o 6-CnS i)

Al Jall ad Gl 4 g a1 g dae liall Gl jpiall G cosill (Wl o

4 sl dpeLiall Gl paaiall il (5 jbirall il i) o+ Jas gl i 50 (2) @) J 2]l

Mean+ S.D
duw g paal) @l piiiall
Patients Control > st
n=60 n=30

18.637+9.495 37.839+15.081
oo Lo
0.101+0.027 0.058+0.022 [ A g sl
O )
3.258+1.537 1.613+0.703 6-CrS s AN /Cdusgld)

70



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

** Significant P< 0.05
n:de gene JS A (Y 22e Jiad
Mean + S.D: s bl Uadll + ol L o)) Jias
o) G (b s AL (4 g ) (5 snns
O ) e lill s (i 5 s (5 simsal (5 plpmall Gl W) £l i (1) Jsaad) gy

s byl 4 e gena Lal 19- 28 Suinleadl) mpall (52 i/ & ike (55.062414.979)
A/ aale (5.52040.784) O\ 28 (slaal) (alall)

S 5 LS 5 P20, 05 o sins (5 siasa 26 5 elaal Gala IVl 45 i 19-18 5 bad)

(1)
p =005
100 — |
B0 — l
T 60 parc
“E 40 o
20—
b —
0 T T
Control Patients

Al Jal) 4B liad) a2 Jluca) (8 SN (g ) 38 5 2(1) S

o gl (5 siase i) e il 0 ALl Al 20) 4l L Le pe geilll i)
P el (yig 1 ad g lis ) () 2815 LS ¢ 19-238 6K Cpbaadd) oyl 8 el
dalally gyl ) sdaty 5mll 51aLS Lpaladinl ey (o yall cliiiuY) e Al I 5Y1 ALY
= s pad palidil 085S DuB5 (8558 hall Aliall Baa s (I g pall J &5 )
(6 s gL ) () Sl A0Y (g Ll (e Gy gl el (e Jad Lgild Gy jall e Ll

Ls,sS s Grbiaall G all 30k dasi e Aol s i g

Al i o 3 yi ol jy g balall s pall (8 daase e e (85 30 SCRP 2

5Sae 58 oy 5 280 Lty ) i o) e ny @D 520l SIGEANT S paa 5 AtV
Aal) 228 2 3 e (L/pila]0) (e J81 aadl (8 el o 38 5 ()5S 0 Qg 5 (5 gaxll
Gl LS D) i yall A0y e 4e L 48 (4350 (ol (andy Dol (st (4o
el Al iy e Uil e gyl €3S i g S i) dga g () el al)
OS5V A aldd) e O silag (Al aapall Gl aa g LS 2329 Ui ) S g iy (il

71



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

Ol (o el A0 e e Wil s (355 0 (e Aalle il sise agadl (555 (%90 e i) pall
= Ofis o Dl siue g L)) 1A (% 90 e 1) aged (8 oS oW1 A 300 ) (e O sl
o Aaum) 5 Aadle a3 08 5 Uig )5S s iy Gubaal) palasVI a3 Gali ) ga el
" 0 5 Wally cpubianll imyall Y aais

s pdll La b A d. dimer ¢ siwa

oS3 d. dimer ¢ si—ual L.,SJI—.PMM <l sy :I:.E_u}lq(]) Jsrall y ¢lay
o) e gana Lol 19- 3858 cad) aall o3 ke /o 5i (540.181£39.830)
e /a1 515 (210.56458.594) GIS 3 (slana¥! GaliSY)

285 b)) L3 . dimer 5 st b 5 sine i) Jpman il el

1000 =

300 -

6010 —

4010 -

D-Dimer (ng/ml)

200

0 1 I

Control Patients

A all 38 cliad) a3 Juaal A D, dimer ¢ siwes bugia - 1(2) JS&)

el g afielas 5 Blian s @7 aielea sMishra 4l Jea 5 e g Zallad) 2l jall il éi
«COVID-190 0 sban () (ma yall 8 D-dimercs sive g L&) (A agind jo 815 LS
3 il sl g oyl 3o 8 30l 3 dasi yi g dailS il Al D-dimer a8 Of 4l o 8 ST
ol (88 ppall sy sl e s a5 s punill Jled) Ge @l (i 0 saD-dimer . (il
23aa ey LaS eyl ) e ailall Leasd oL ) (e 4a0l Ay ge Gldala Eigas ol
. O8g 5 Aawy) @l 8 Ly Adalall Sl a5 6 ae b B e 150881 431 38 5
o rall Al pall At da B Al ) jady B aad al el dga g aae Als 8 ey i) g la )
A g pill (5 gamll () 5S8 La Bale ¢ Lgadl ciliud sae ) (5 5a8 28 ) 5] 9-08 <y (il
2N Baliaall i) aSadll e 5 jadll ane 5 gD A lie Alaiuly 4 paas
0 asa )8 7 80l ) (A (s250 e s Ailladl LIAD) & ks g JIA Sigaa ) (505 Lea
3aly ) dads gl g anll Jalas jéag o Slad) 19-28 5 ALadl Caliadliansy) pail (Sa WS
DAY (ali (e aalill o) dale e ading 5800l Lail ¢ aall 4 g3

72



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

C19-3858 Gus o o Osilan ) 5 Rl ) agllan) o5 cpdll (o sl (5 AT Aals e
e GlAl 8 o g8l bl W 5 g3 canl ) doanall el ja s ¢ cpdl LS (e aa ST S
Loil sha Jalse leapen a2 g ¢ iy ) Loy (il 3 3eal o sSall s Jyghall sl
Al dagii ) 58 55 A e pall 3,01 pliae ] oy 5 Al )3 Sl LS | B2 ) Lalas i sl
(3305 a4y 53 5l Ao 5V1 8 A lals (LS 5 sl e 19-28 55
s AS U a0 gl g yadld (sl o Al

3 Aol s g ) /sy allin (5 bl Gl i) + dawgia (2) Jsaadl jelay
oala i) 3 kil de gana Lal 19- 238 oS5 pbiaall (ia yall (501 (18.637+9.495) ols
WA (8 (5 sina paldds) Jpmn Al o yela)(37.839:£15.081) OIS S (slanal]
sl (aladYL 45 jlia 19-248 5 Gubaall i el uae ade Lt o i sl / jagl
(3) JSal A LS5 P > 0.05 & sine (5 sie die

80 p < 0.05
| |
& 607 I
7 Slo
o ]
t S 0q0
o 40— °
E es
=] e
2 20 . it
Py X °
DS PO —'--r*'—' l!
0 | |
Control Patients

Al ) a8 cliad) 2 Juaal A yagld s4l) / o (ASLEN (i g gl Cp Al 3(3) JSI
spdl) Juaa (A b AN (g glsa

uL___.S 3 ug.ui‘)_J\ LSM Lﬁ)‘ ;aA“ &_'9\‘; ) +la \‘9-\4(1) d_gl__.aj\‘)__g_lag
8okl de sene Ll 19- 28 58 Gabiadll (i jall ol il /al e 515(683.17+74.982)
il /o) e 515(107.563+39.372) OIS 388 (slaal) palaiY))

_@}guﬁw\waﬁ\Mgw@ﬂ\ﬁwggwtwydw@pﬂ\c-_,)@Ja\
(4) S8l (8 LS 50.05P< 4 siza (5 s die 5 elaual) (alAdYL 45 lae 19

73



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

807 p < 0.05
| |
60 |
; ope
Q 3
o ®q0
o 40 *
E ves —
S . =13
a 8,0
20- °
i M ,'-rr'"“
0 T T
Control Patients

A yall 4 cilial) 2 Juaal & o Al S 5 3(4) JSA

oshi Ao 5568 iy yulll (5 she A dlaie) (S Of e Jai Aagiil) o3 G)SAL sl e
e el 5 o sl dad Gulad e A el VLAY Capadl jiige s cdiadiy i all
A Bl Lo Jganll o ) il (365 A yal) Allal) Asllae ) _§ & JY Y
gy gl 5 Lal Aranl o S (e Al ) iy 28 G Laa 5 Kappert 43l doa 55 Lo g
& O ) (5 siane dlatie ) Sy 41 LA (e it Sl 5 2020 Ol s Bled e (e 5yl
Cao J=) LaS  idinall (b sl ) 19-38 < Guloadl) e m peall 30l 58568 o)
G (mpall G () 19-238 S Uiy )5S Anila (e Limy y0 79 e Al 2 (8G9 alielan
GV Sl el &gan aa e pall e ddlle a5 agaal Sy i il e e (5 s agaal
o Al i) () (5355 Al g sliac V)5 LAY 3 Calli Lty 19-28 58 ey ALaY)
J}ﬁuﬂ_\uh)&: J)AJQAJ\Q&A&LQL»\JJ'&AQ uJLmiLAS 19 -J#)SGA.AJA@SJJM
Gl gall JAA (e ad) AdaaSlally paadl (e, G037 2BV ST WY) (5 5ia (g il
daila (aim el A pnd) A0a) g il W) B3 230aT B 9 ad oty el Bty Al
Apdna e g dnana (yal el Aaii Guaag 28 anll 8 oy ) S Si5aly ) e Dlocad « Ly S
S8 YA Gand 3 ) sl ) sl Jexial Ale anll 8 oyl Gl G A
OSars B0 A a fmia dlla 8 aa 0ol iapall die aall 8 ) oy (393850l
Gl g 4D 23l AW auaail g Al LOIAY Jaad o 55568 (i 5l alie)
) 5523 38 (i ) Baly ) O e iy (Kl mial s e 19-28 550 Galbaall (8 (it ydll 3045
axll it 5 b i ) zUing @y e Siiad 424 aald) UIAY Jun 5l (4 sl diale
Dsdall 4wl G2 ) yall e dag bee paall anadS alee daul g LIAT Alea 0 5S5 ) Sy
Aalial Al il 3 6l aly Glb e 2SU (Kay 43 a2l & Fe T1saadl Loy il 5 5al)
gl ) O e el 855 8 (Al 5 Gadpngd) Jie dpasll ¢ )53 Slalaiall g iy padl) g JSH sl

74



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

aa e Alle A L 2SI LA A aald) LAY 8 apaall Jas ) (359 O i)
A ] Aliue il o ol 1 5 2SI LA 5 QU DALl ) ) g jaty Al
)l gl ) Q) e Lebial ) colas ol A ey (s (i yaill e ) Cilas ) Jual
[(4544) 1<) e Lelial

2o AN 5 (AS U o (1 g sl (e Apuadl
LS 3 iyl / e Uil s (5l (5 jlpnall Gl i) + Ja s (2) dsaadl ey
oala V1) 3 kel Ao sena Ll 19- 28 585 Galaall i yall (521(0.101£0.027)
((0.058+0.022) O\S 38 (slana

o al) e i Al /e (s (055 ol B (5 sine g LSl e il sl
JSAl (A LS5 P > 0.05 4isine 5 sin die 5 elaial) (alA VL 45 e 19-28 58 Galbadll
(5)

0.20- p <0.05
| |
= 0.15- A
E o:..:O
St o 00
S Seel0”
o .09
= 0.10- R _""8""—......
: ; '
R H H
© 0.05- :.!8 S
%o
0.00 I |
Control Patients

Al a8 cliad) ad Juaal b G &) / (a (ASER ¢ g ) G Al 2(5) JS&)
sl Al a8 aalaal) Jaa) (B Cpdgd] (5 gl
gl o gl Gl AW e o (1) ds—ad) gl

OLS O (3 19-280 555 Galaaall (ia palal do/al 2 (2 (46.53009420.634726) S
3k de seaS slaial) aldsY) de sana 3l dofpl 2 (1 (6.15967+2.022133)

=l de gana (521 0.05P <L sine @il (parangll (5 sinaae Of o3le ) Ll (o oaaly
(6) IS 3 LS 5 ) e gama & i [9-81 55 cpuibiadll

75



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

100 — p = 0.05

|

= 80— .
E L

S 07 ™
= *S3vge
= 404 Ta.3

= -
E‘- : -
= 20— "itt'

o 1 |
Control Patients

8 skaad) 48 gada s 19-281 9S; Gnibuaal) 2 Juaal (2 Cpasgd) Q3B 1S 5 (6) JSl)

LaY) sl pe JOA 5 (0 oal) 8 apaal) LY Ta ) Tadaia U ge ja adsgll aay
sl o) 55 (A AS ldiall cilifig pall Hed Huat oy g el e Gpagd) o 5 19-280 S5
Camaschella i o L5 ae ddlal) Z jall 5 casl 47 cpasane) G083 a3 Lo g
b sale g La )l n Gl aza s 3 « @)Cuixing  Zhoul BCDE gl s 48) asiclaa
Gy G aal) (8 aaal) QU 3yl e ¢ g lead) V) ol aansell Leadl) S 5l
SN LYWLV e aalill aall i 1) g2 Laa ol gendl adll LA 25 5 (o sla sasll (34045
(50) sl & (s Gl a5 e liadl Jleadl ciillay e aaal) pali Jig ¢ ell

dclidly Capaall e gliall b Lge 1050 ¢ aSh (e Glall Gounedl O30 0 nly

¢ Ol gy dad y Le Gl 5 g il 5 Ly Sl Saliaall al sl duailiadd | 5lai 4, ladll

Cilde Ll 5 ¢ GamnSY) (il ¢ adll (s b (i ¢ apaald) ety ¢ paall 0 3A3 G 58

eosl A dale (TLIB 608 oY) duala 5 ¢ Al i gl Jigs, GDaall 8 dpe il

A5 ¢ gl Bale ) ) bl (S5 a5 A paall COlE) e ¢ (TNFo)

ae Gaob ge paall 3 e any A5 Al 65 5a (A g Saall dliaall gl sa 8
D8 ) 5158 sl Hras

: ol Guna (b 6-CnS g1 ) (5 sna

608 s Y (5 gisal (5 lmall Gl W+ Jama (1) Jsa—adl e
OS a (=8 19-280 65 aladll (i jalballe/al 2 (2 (14.74640+3.112274)0<
Bk e penaS slanal) Galdi¥) e gane 52 dofpl 2 (2(3.96352+1.261544)
24l de gena 52 0. 05SPS Lgine adi)l60nS o) Y1 (5 sinn o) oDle ) gl (e iy
(7) DS 3 LS 58 lanad) e ganay 45 lie 19281 5S) Cpabiaadl)

76



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

25— p = 0.05
|
20 i
— setalange
= T 1
= 15 —
g - ':'
'\'T-: 1']— LY. X
s %
0 | I
Control Patients

Bl Ae gana g 19-28) 5% (pulaal) ad Juaal A 6-caS ol AN 38 S5 (7) JS&

Gllain¥) Jadsl 19-238 5S5 Cpdbuaall i el 8 6-0S o Y] il slse (5 sine gl )
28 5 55)alall A podiil) A8Lal da e ghai b adlo 38 Ay Cipmall dadaiiall e dpeial)
G 123 OV G TLA6 (e 8000 st aa alal e liall Jleallda jiall TayGuill 138 udy
iy LS OO apnall A jha g daliia ye Anlgill Llail o (5 sy dine (1 je A )
k) A e sy Uil 48 5 yrall 5 ¢ i€ gl diiale ()] ) Andi jall 4l LS il
(COVID-19) Lis S b dnila Gl jal ale (& Gt 51553 caali 38 ¢(CRS) (S siandl
b g JA 5 elac V) aaei 5 (ARDS) salad) dpuditl) A85Lall 4 iy Al ) (535 Laa
COVID- (o8 aula 45l ygda 5315 1 sod i gl ST (e 138 5 TLA6 229 31 ¢ Casall o
.(57)19

A slalll LAY 5 dalicall 30 ke (e ) IS iy gl (S 6550 s TL-622
e g il ALY (e agaall e 5l ol (55 5ma s 5 il pe ) liasal Alaia) 4000
305 e Db (60) e La i) <l il 5 (g2 padl )y Gilan) Ualsi ) TL-6 dasi 4 31 <(59:58)
a5l ) iyl 5 i IS 33885 il 30 a5 WL il e
530 LS (CRPJie AT cladle g ailaadla oy ol Jasi 58 5« COVID-19 (e 3 5ha S
O sisay TTb A jall (A (da jall (e agaall LilaaW G ¢ Al 45 Aadle 8 [L-6 O
D g sl o 2ay ¢ AN Al J 533 J8 TL-6 (e 122 Alle

77



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

16-0S 88 AN 9 Cptenngd) O Al

S A 6-0S A Y /ipameliandl (5 )bl (ol iVl thaugie (2) dsaadl ek

gald i) sokuull de gene L) [9- 288 ubadl o jall Al (3.258+1.537)

& sia die 5 elanal¥) RV D jlae 19-28 & Cpbiad) (ol Jean (A6-0S 5l Y]
(9) Sl LS5 P >0.05 4 sine

8 p <0.05

Hepcidin/IL-6
n

Control Patients
A pal) 38 i) ad Jucial (B6-CS 51 AN) / o) G Al £(1) S

ETHICAL APPROVAL: Tikrit University College of Education for Pure Science
(TUCOEPS) Ethical Committee

CONSENT TO PARTICIPATE: Informed consent was taken from each subject
before their enrolment in the study.

HUMAN AND ANIMAL RIGHTS: The study conducted in adherence with
Helsinki Ethical standards.

CONSENT FOR PUBLICATION: Authors transfer the copyright to the
International Journal of Medical Sciences.

FUNDING: No funding

CONFLICT OF INTEREST: The authors declare no conflict of interest, financial
or otherwise.

DATA AVAILABILITY: the data was available in Tirkuk University College of
Education for Pure Science (TUCOPS), Kirkuk, Iraq, information set and available
on request.

78



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

References
2020 . e 30 A8 | il Daala Ug 58 oy il Qi) Q- 3155 3158 ¢ Cppmnll 2001

2. World Health Organization. Novel Coronavirus (2019-nCoV) situation report-
[published online ahead of print January 21, 2020.

3.World Health Organization. Middle East respiratory syndrome coronavirus
MERS-CoV) [published online ahead of print January 21, 2020.

4-Al-AAlim AM, Hamad MA, Al-ledani AA. Some insights of novel COVID -19 Virus:
Structure, Pathogenicity and immunity aspects .Iraqi. Journal of Veterinary
Sciences ; 2020.34 (2): 287-293.

5- Bernheim A, Mei X, Huang M, Yang Y, Fayad ZA, Zhang N, et al. Chest CT Findings
in Coronavirus Disease-19 (COVID-19): Relationship to Duration of Infection.
Radiology. 2020 Jun;295(3):200463.

6-Zhu N, Zhang D, Wang W, Li X, Yang B, Song J. et al. A Novel Coronavirus from
Patients with Pneumonia in China, N Engl J. Med; 2020; 382:727-733.

7-Zhong NS, Zheng BJ, Li YM, Poon J, Xie ZH. et al. Epidemiology and cause of
severe acute respiratory syndrome(SARS) in Guangdong, People's Republic of
China, in February; 2003; Lancet. 2003 Oct 25;362(9393):1353-8.

8-Velavan TP, Meyer CG. The COVID-19 epidemic. Trop Med Int Health.
2020;25(3):278-280.

9-Clyne B, Olshaker JS. The C-reactive protein. J] Emerg Med 1999;17(6):1019-25.

10-Gabay C, Kushner I. Acute-Phase Proteins and Other Systemic Responses to
Inflammation [Internet]. New England Journal of Medicine. 1999;340(6):448—54.

11-Zhang L, Yan X, Fan Q, Liu H, Liu X, Liu Z, et al. D-dimer levels on admission to
predict in-hospital mortality in patients with Covid-19. J Thromb Haemost.
2020;18: 1324-1329. pmid:32306492.

12-Ao Y, Cao J, Wang Q, Shi Q, Liu K, Luo Z, et al. D-dimer as a biomarker for disease
severity and mortality in COVID-19 patients: a case control study. J Intensive Care.
2020;8: 49.

13. Bai HX, Hsieh B, Xiong Z, Halsey K, Choi JW, Tran TML. et al. Performance of
radiologists in differentiating COVID-19 from viral pneumonia on chest CT.
Radiology 2020; 296(2):E46-E54.

14- Camaschella C, Nai A, Silvestri L. Iron metabolism and iron disorders revisited in the
hepcidin era. Haematologica. 2020 Jan 31;105(2):260-272.

15-Khuduir K. Study the relationship between CRP and Ferrtin in people infection with
Covid-19 in Al-Najaf Governorate .Iraq. Al-kufa University Journal for Biology,
2020; 12 (1):21-26.

16. Girelli D, Marchi G, Busti F, Vianello A. Iron metabolism in infections: Focus on
COVID-19. Seminars in Hematology, 2021;58(3): 182—-187.

79



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

17. Camaschella C, Nai A, Silvestri L.Iron metabolism and iron disorders revisited in the
hepcidin era .Haematologica, 2020;105 (2):260-272.

18. Harbarth S, Holeckova K, Froidevaux C, Pittet D, Ricou B, Grau GE, Vadas L, Pugin
J; Geneva Sepsis Network. Diagnostic value of procalcitonin, interleukin-6, and
interleukin-8 in critically ill patients admitted with suspected sepsis. Am J Respir
Crit Care Med. 2001 Aug 1;164(3):396-402.

19- Ridker PM. Clinical application of C- rective protein for cardiovascular disease
detection and prevention. Circulation 2003;107(3):363-9.

20- RECOVERY Collaborative Group, Horby P, Lim WS, Emberson JR, Matham M,
Bell JL, Linsell L, Staplin N, Brightling C, Ustianowski A, Elmahi E, Prudon B,
Green C, Felton T, Chadwick D, Rege K, Fegan C, Chappell LC, Faust SN, Jaki T,
Jeffery K, Montgomery A, Rowan K, Juszczak E, Baillie JK, Haynes R, Landray
MJ. Dexamethasone in Hospitalized Patients with Covid-19. N Engl J Med. 2021
Feb 25;384(8):693-704.

21-Clyne B, Olshaker JS. The C-reactive protein. J Emerg Med 1999;17(6):1019-25.

22-Gabay C, Kushner I. Acute-Phase Proteins and Other Systemic Responses to
Inflammation [Internet]. New England Journal of Medicine. 1999;340(6):448—-54.

23 -Marnell L, Mold C, Du Clos TW. C-reactive protein: ligands, receptors, and role in
inflammation. Clinlmmunol. 2005; 117(2): 104- 111.

24-Young B, Gleeson M, Cripps AW. C-reactive protein: a critical review. Pathology.
1991; 23(2): 118- 124.

25- El-Shabrawy M, Alsadik ME, El-Shafei M, Abdelmoaty AA, Alazzouni AS, Esawy
MM, Shabana MA. Interleukin-6 and C-reactive protein/albumin ratio as predictors
of COVID-19 severity and mortality. Egypt J Bronchol. 2021;15(1):5.

26- Ahnach M, Zbiris S, Najjari S, Ousti F, Elkettani D. C- reactive protein as an early
predictor of COVID-19 Severity .J Med Biochem. 2020;39 (4):500-507.

27- Mishra Y, Pathak BK, Mohakuda SS, Tilak TVSVGK, Sen S, P H, Singh R, Singh
AR. Relation of D-dimer levels of COVID-19 patients with diabetes mellitus.
Diabetes Metab Syndr. 2020 Nov-Dec;14(6):1927-1930.

28- Olson JD. D-dimer: an overview of hemostasis and fibrinolysis, assays, clinical
applications. Adv Clin Chem. 2015;69:1-46.

29-Wong JP, Viswanathan S, Wang M, Sun LQ, Clark GC, D'elia RV. Current and
future developments in the treatment of virus-induced
hypercytokinemia. Future Medicinal Chemistry.2017; 9(2): 169-178.

30-Levi M, van der Poll T. Coagulation and sepsis. Thrombosis Res.2017; 749: 38-

44,

31-Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagulant treatment is associated
with decreased mortality in severe coronavirus disease 2019 patients with
coagulopathy. J Thrombosis Haemostasis 2020; 18(5): 1094-1099.

80



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

32-Hess K, Grant PJ. Inflammation and thrombosis in diabetes. Thrombosis and
Haemostasis.2011;705(S 06): S43-S54.

33-Nationa Health Commission of the Peoples Republic of China. Chinese management
guideline for COVID-19 (Version 6.0). The 6th edition. 2020.

34- Kappert K, Jahi¢ A, Tauber R. Assessment of serum ferritin as a biomarker in
COVID-19: bystander or participant? Insights by comparison with other
ifectious and non-infectious diseases. Biomarkers.2020; 1-10.

35-Cao P, Wu'Y, Wu S, et al. Elevated serum ferritin level effectively discriminates
severity illness and liver injury of coronavirus disease 2019
pneumonia. Biomarkers.2020; 1-18.

36- Luo W, Zhang JW, Zhang W, Lin YL ,Wang Q. Circulating Levels of IL-2, 1L-4,
TNF-alpha, IFN-gamma and C reactive protein Are Not Associated with Severity
of COVID-19 Symptoms. J Med Virol. 2020;93(1):89-91.

37-Colafrancesco S, Alessandri C, Conti F ,Priori R. COVID-19 gone bad: A new
character in the spectrum of the hyperferritiemic syndrome Autoimmun Rev.
2020;19:102573.

38-Garcia-Casal MN, Pasricha SR, Martinez RX, Lopez-Perez L , Pena-Rosas JP. Are
Current Accepted Serum and Plasma Ferritin Cut-offs for Iron Deficiency and
Overload Accurate and Reflecting Iron Status? A Systematic Review. Arch Med
Res. 2018;49:405-417.

39- Thomas L , Thomas C. Detection of iron restriction in anaemic and non-anaemic
patients: New diagnostic approaches. Eur J] Haematol. 2017;99:262-268.

40-Crayne CB, Albeituni S, Nichols KE ,Cron RQ. The Immunology of Macrophage
Activation Syndrome Front Immunol. 2019;10:119.

41- Sandler RD, Tattersall RS, Schoemans H, Greco R, Badoglio M, Labopin M, et
al. Diagnosis and Management of Secondary HLH/MAS Following HSCT and
CAR-T Cell Therapy in Adults; A Review of the Literature and a Survey of
Practice Within EBMT Centres on Behalf of the Autoimmune Diseases
Working Party (ADWP) and Transplant Complications Working Party
(TCWP). Front Immunol. 2020 Mar 31;11:524.

42. Cohen LA, Gutierrez L, Weiss A, Leichtmann-Bardoogo Y, Zhang DL, Crooks
DR, Sougrat R, Morgenstern A, Galy B, Hentze MW, Lazaro FJ, Rouault TA,
Meyron-Holtz EG. Serum ferritin is derived primarily from macrophages
through a nonclassical secretory pathway. Blood. 2010 Sep 2;116(9):1574-84.

43-Kernan KF , Carcillo JA. Hyperferritinemia and inflammation. Int Immunol.
2017;29:401-4009.

44-Arosio P, Ingrassia R, Cavadini P. Ferritins: a family of molecules for iron
storage, antioxidation and more. Biochim Biophys Acta. 2009;1790:589-99.

81



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

45. Clerkin KJ, Fried JA, Raikhelkar J, Sayer G, Griffin JM, Masoumi A, Jain SS,
Burkhoff D, Kumaraiah D, Rabbani L, Schwartz A, Uriel N. COVID-19 and
Cardiovascular Disease. Circulation. 2020 May 19;141(20):1648-1655.

46- Sun P, Lu X, Xu C, Sun W, Pan B. Understanding of COVID-19 based on current
evidence. ] Med Virol. 2020;92(6):548-51.

47- Cavezzi A, Troiani E, Corrao S. COVID-19: hemoglobin, iron, and hypoxia beyond
inflammation. A narrative review. Clin Pract. 2020;10(2):1271.

48- Camaschella C, Nai A, Silvestri L. Iron metabolism and iron disorders revisited in the
hepcidin era. Haematologica. 2020; 105: 260- 272.

49- Zhou C, Chen Y, Ji Y, He X, Xue D. Increased Serum Levels of Hepcidin and
Ferritin Are Associated with Severity of COVID-19. Med Sci Monit. 2020 Sep
26;26:€926178.

50- Xia JJ, Wang F, Jiang XN, Jiang TT, Shen LJ, Liu Y, You DL, Ding Y, Ju XF,
Wang L, Wu X, Hu SY. Serum iron levels are an independent predictor of in-
hospital mortality of critically ill patients: a retrospective, single-institution study. J
Int Med Res. 2019 Jan;47(1):66-75.

51- Raha AA, Ghaffari SD, Henderson J, Chakraborty S, Allinson K, Friedland RP, et al.
Hepcidin Increases Cytokines in Alzheimer’s Disease and Down’s Syndrome
Dementia: Implication of Impaired Iron Homeostasis in Neuroinflammation . Front.
Aging Neurosci., 30 April2021.653591.

52- Kautz L, Meynard D, Monnier A. Iron regulates phosphorylation of Smad1/5/8 and
gene expression of Bmp6, Smad?7, Id1, and Atoh8 in the mouse liver. Blood. 2008;
112(4):1503-15009.

53- Eric A. Coomes,Hourmazd Haghbaya Interleukin-6 in Covid-19: A systematic review
and meta-analysis :First published: 26 August 2020. 10.1002/rmv.2141.

54- Herold T, Jurinovic V, Arnreich C, Hellmuth JC, von Bergwelt-Baildon M, Klein M,
et al. Level of IL-6 predicts respiratory failure in hospitalized symptomatic
COVID-19 patients : 10.1101/2020.04.01.20047381.

55- Channappanavar R, Perlman S. Pathogenic human coronavirus infections: causes and
consequences of cytokine storm and immunopathology. Semin Immunopathol.
2017; 39(5): 529- 539.

56. Le RQ, Li L, Yuan W, Shord SS, Nie L, Habtemariam BA, Przepiorka D, Farrell AT,
Pazdur R. FDA Approval Summary: Tocilizumab for Treatment of Chimeric
Antigen Receptor T Cell-Induced Severe or Life-Threatening Cytokine Release
Syndrome. Oncologist. 2018 Aug;23(8):943-947.

57- Lescure FX, Honda H, Fowler RA, Lazar JS, Shi G, Wung P, Patel N, Hagino O.
Sarilumab COVID-19 Global Study Group. Sarilumab in patients admitted to
hospital with severe or critical COVID-19: a randomised, double-blind, placebo-
controlled, phase 3 trial. Lancet Respir Med. 2021 May;9(5):522-532.

82



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

58- Velazquez-Salinas L, Verdugo-Rodriguez A, Rodriguez LL, Borca MV. The role of
interleukin 6 during viral infections. Front Microbiol. 2019;10:6—11.

59. Tanaka T, Narazaki M, Kishimoto T. Immunotherapeutic implications of IL-6
blockade for cytokine storm. Immunotherapy. 2016;8:959—70.

60. Iannaccone G, Scacciavillani R, Del Buono MG, Camilli M, Ronco C, Lavie CJ, et al.
Weathering the cytokine storm in COVID-19: therapeutic implications.
CardioRenal Med. 2020;10:277-87.

61- Liu Z, Li J, Chen D, Gao R, Zeng W, Chen S, et al. Dynamic interleukin-6 level

changes as a prognostic indicator in patients with COVID-19. Front Pharmacol.
2020;11:1093.

83



International Journal of Medical Sciences; May 2022;5(2):66-84;
ISSNe 2522-7386 DOI: http://doi.org/10.32441.ijms.5.2.8

Evaluation of the level of the immunoglobulin Hepcidin and
Interleukin-6 in the blood serum of patients infected with
Covid-19 virus

Kadhim Abdul Salam Kadhim, Department of Chemistry, College of Education,
University of Tikrit, Saleh Aden, Iraq.
Email: kadem_a_kadem@st.tu.edu.iq;:Mobile;+9647706039515

Wasan N. Husain, Department of Chemistry, College of Education, University of
Tikrit, Saleh Aden, Iraq.
Email: drwasannzhan@tu.edeu.iq: Mobile:+9647702065660

Rafah Razooq Hameed Al-Samarrai, Department of Applied Chemistry, College of
Applied Science, University of Samara, Saleh Aden, Iraq.
Email: dr.rafah_alsamarrai@uosamarra.edu.iq; Mobile; + 9647724641708

ORCID: http://orcid.org/0000-0002-6894-7124

Abstract

The current study included 90 samples, 60 samples were infected with the emerging
corona virus and 30 samples were a control group (healthy) without any disease and their
ages ranged between (40-75) years and the samples were collected from Baquba General
Teaching Hospital in Diyala Governorate, then blood was collected from healthy and sick
people It was separated by a centrifuge, and the level of ferritin, hepcidin and
interleukin-6 was measured, as well as the level of C-reactive protein-CRP, and the D-
dimer for the purpose of diagnosis or confirmation of infection with the emerging corona
virus. The results of the current research showed a significant increase (P< 0.05) in the
level of C-reactive protein as it was (55.062 = 14.979) mg / | in patients infected with
Covid-19, while the control group (healthy people) was (5.520 = 0.784) mg /1 And a
significant increase (P< 0.05) in the level of the dimer, which was (540.181 £+ 39.830)
ng/ml in patients infected with Covid-19, while the control group (healthy people) was
(210.56 £ 58.594) ng/ml. A significant increase (P< 0.05) in ferritin level was (683.17 £
74.982) ng/ml in patients infected with Covid-19, while the control group (healthy
people) was (107.563 + 39.372) ng/ml. And a significant increase (P< 0.05) in the level
of hepcidin, as it was (46.53009 + 20.634726) pg/ml in patients infected with covid-19,
while it was (6.15967 + 2.022133) pg/ml in a group of healthy people as a control group.
P<0.05) in the concentration of interleukin-6, as it was (14.74640 + 3.112274) pg/ml in
patients with covid-19, while it was (3.96352 + 1.261544) pg/ml in healthy people as a
control group.

Keywords: C-reactive protein, corona virus, hepcidin, interleukin-6, ferritin.
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