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Type | cytokine  Typell cytokine  TNF receptor lg-type G-pratein
receptor raceptor family racaptor coupled
family receptor family
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G Proteins

TNF-a | L8
IL-2~IL-7 i TNF-B | | RANTES
L9 IL15 i i CDAO | | MIP-1
IL-11 GM-CSFi i Nerve growth | i PF4
IL-12 G-CSF t  factor (NGF) i MCAF
IL-13 OSM | i FAS i | NAP-2
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CCRS5
&, %o CXCR3
o 0 ®
IL-2 IL-12
IFN-y TNF-a

Function:
antiviral,
bacterial
immunity

IL-4
IL-25
IL-13

IL-5
IL-10

Function:
immunity to
extracellular

parasites

Primed T cells

IL-6
IL-21
CXCL13

o © o CCR4
:...’.. CCR6
IL-21,22,24,26
IL-17A
IL-17F

Function:
inflammation,
auto-immunity
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ACUTE PHASE REACTION /RESPONSE/APR

* MHbaaMaTOpHUOT IPOIEC BKIydIyBa
crienuduIHa KJIeTOYHA U HIMYHOJI0KA
o/i0pamMOeHa peakiiyja

OcnobonyBame Ha UH(pIAMaTOPHU
meaujaTopu/tumor necrosing factor-a
(TNF-a), interleukin-1 (IL-1), IL-6 , IL-8

MOTTUKHYBA XEMATOIUTUTE J1a 3aII0YHAT
MPOTEUHCKA CUHTE3a/HaMalyBakhe Ha
NpOAYKIHMjaTa Ha aJJOyMUH,IpeaIi0OyMUuH
1 TpaHchepruH/CUTHA(PUKAHTHO
3roJIEMYBam€ HA CHHTE3aTa Ha
T.H.IPOTEUHU Ha akyTHara ¢aza(C-
reactive protein (CRP) uth.

Inflammatory stimulus
(e.g., tissue injury, infection, heat stress,
muscle breakdown, psychological stress)

!

Activation of monocytes and macrophages

Release of ines ;

IL-1 Acute phase proteins

ﬂ[.é] e.g., A CRP, a-1 antichymotrypsin, fibrinogen,

TNE-oc haptoglobin, complement components,
ceruloplasmin, serum amyloid A

IFN-y

—
TGF-B \ W albumin, transferrin
Systemic response

! ! ! !

Neuroendocrine Hematologic Biochemical

fe
( z .
In
Leukogytosis | ¥ Iron
Thrombocytosis ¥ Zinc
Anemia A Copper

Fever |  Muscle breakdown
# CRH, ACTH, cortisol | N Muscle enzymes (e.g., CPK)
Iliness behaviour Osteoporosis

|
.




MPOTEMHU HA AKYTHATA ®A3A/APPS

HEraTUBHU U
MO3UTUBHU/KOHIICHTpAIlHja
panuaHo ce 3rojemMysa 3a
BpEMe€ Ha IIPBUTE 7 JIeHa Ha

uH(eK1Mjara Koja € BO TeK -
HAjYeCTO CE KOHTPOJIUPAHU

JTUPEKTHO OJ1 IUTOKUHUTE
(TNF-a, IL-6 u IL-8)

OrpannuyBame Ha
TKUBHOTO OIITETYBAHKE

cepuja Ha peaKIuy KOH IO
HEeyTpaJlu3upaar u
eJIMMUHHUPAAT
MH(}IaMaTOPHUOT areHc

Bpakame Ha HOpManHUTE
(YHKIMH HA OPraHU3MOT
/MpeKy WHULIMpakhe Ha
penapaTuHUTE MPoLecH




UHTepieyKNHU
IUMQOIUTH U Makpodaru IL-6, 15, 18, 23, 27

® eHIOTEIH]adHN KIETKH, MACHHU KIETKH, o—@

\
MYCKYJIHH KJICTKH :

NK cell ' 4 T cell !
r 4
V'

[IpouHdaamaTtopHu ¥ aHTUUHDIAMATOPHU

* Ja ctumynupa akyTHata (a3a u IocpeayBa Bo

Cytokine levels in serum

peakijara Ha 3roJeMyBamke Ha MPOAYKIIMjaTa

Hours after LPS injectio
1

Ha aHTHUTCJIAa

* 3rojemMeHa TejieCHa TeMIIEparypa « citohroma P450

* transferina
* fibronektina
* albumina

N

* serum amiloid A

* fibrinogena

® Perynupame Ha CEpYMCKO KEJIE30 U IUHK  * haptoglobing
* CRP-a (C-reaktivni protein)

* hepcidin

* 3rojieMyBamb€ Ha OpOJOT Ha JICYKOIIUTH
* 3rojiemMaHa ceJMMEHTAlIH]a

* [loBpakame

e o 1- antihimotripsin


https://www.beo-lab.rs/analiza/transferin/
https://www.beo-lab.rs/analiza/albumin/
https://www.beo-lab.rs/analiza/fibrinogen/
https://www.beo-lab.rs/analiza/haptoglobin/
https://www.beo-lab.rs/analiza/crp/

UUATOKUHCKA BYPA

hypercytokinemia N\ e e e %
A COV|D-201 oy Inflammatory signals
* IL-6 Nneanen mapkep 3a MpoOIIEHKAa Ha COCTOjOara Ha * @ ; co®g ©
<D

NaIUEeHTOT CO TEXKOK O0JMUK Ha MH(DEKIH]ja i ® O

* | IL-6 pacTe o1 MOMEHTOT Ha MH(EKIIH]aTa U TO JOCTUTHYBa

CBOjOT MaKCUMYM Mociie 2-3 1eHa

* EHopMeH pacT u mpeTepaHo 3rojieMyBambe Ha OpojoT Ha

KJIETKU O] UMYHUOT CUCTEM
-HeyTpopuin u T-mumpountu

* OxaroBopeH 3a OIITETyBak-€ HA Oesid IPOOOBU U aKyTEH

pecniupatopen auctpec cuaapom (ARDS)

OUTCOME:
* EkcnaH3uja Ha IUTOKWUHU U OIITETYBamk€ Ha TKUBaTa (CpIie, - ARDSf .
ulti-organ failure
Oybpesu, LpH Apod) Hyperinflammation syndrome

Death
* XunepramarioOyJnHEeMH]a U NPOAYKIM]a Ha aBTOAHTHUTENA

®* TNF-a, IL-1B i IL-6, ja akTuBHpaaT KoaryJamujara u ja

uHXuOMpaar pudpuHoOIMU3aTa

NpeTepaHa peakuynja Ha UMYHHOT CUCTEM
KOja pe3yJITHPA CO CEPUO3HH
BOCIIAJIUTEHM MPOIEeCH KOU MOKAT J1a
UMAaT U CMPTHH MOCJIeIUIA

* HWunpynupa cexpenrja Ha VEGF u nudy3Ho omreryBame

CHIOTCJIOT Ha KPBHUTC Ca0BH

* PecnuparopHa nHcypuueHumja



IlepuonoT ce Mmepu BO caMO HEKOJIKY YACOBHU

XUIIEpUMYyHaTa PEeaKInja

,,3aTBapame’* Ha aJIBEOJINTE BO OCIIUTE

JpoOoBHU/eaeM

CIIpEYyBa BJIETYBamkE HA KUCIOPOAOT BO

KPBOTOKOT

KPBHHUTE Ca0BU BO OyOpE3UTE U IPYTUTE

BHUTAJIHU OpPraHu

NmyHoMoaynatopu????
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020 0: —} Cytokine Storm —} Hyper-Ferritinemia
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4 Non Transferrin Bound Iron ?
Coronavirus Transferrin Saturation ?

_’ Ferroptosis
+

Viral Replication
ROSIRNS/RSS

Mitochondria dysfunction

Microbiota dysbiosis
| Hyper Coagulopathy

v

ORGAN DAMAGE

SARS-CoV2

ACE2 M ? 2
TP T T Respiratory
epithelium

Resident Inflammatory
Macrophage macrophage

Leak into circulation

;

Cytokine Storm

_ trans-signalling / \
\ S
soluble 0

IL-6R ‘ Tosvo  ((ROEGEWASY

Injury

JAKT  JAK1 \/

Endothelial Cells

AL

ARDS

TW17, CD8+ T cells, Plasma cells

“Their potential to do serious harm is very real, especially in a younger population with robust immunity.”




Pro-inflammatory

Pro-inflammatory Anti-inflammatory

Cytokines (TNFa, IL1, IL6)
Chemokines (MCP-1)
CD40L

Severe SARS-CoV-2 damage Mild SARS-CoV-2 damage
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Home / News | WHO recommends life-saving interleukin-6 receptor blockers for COVID-19 and urges producers to join efforts to rapidly increase access

World

Interleukin-6 antagonists improve outcomes in hospitalised COVID-19
patients
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The FDA has issued an Emergency Use Authorization (EUA) for use of ACTEMRA for
coronavirus disease 2019 (COVID-19) in adult and pediatric patients

Which patients are authorized to receive ACTEMRA?

ACTEMRA is a prescription medication that may benefit certain adults and children (2 yvears of age and older) in
the hospital with COVID-19 who are receiving corticosteroids and who require supplemental oxygen, or a

machine that helps with their breathing (ventilator) or a mach A M S

body (extracorporeal membrane oxygenation or ECMO). Thei

Archives of Medical Science

S/2020 vol. 16

LETTER TO THE EDITOR
Dirugs & Dissases Infectio SEases Coronavirus Diseases 2019 (COVID-19) GEA

What is the role of the IL-6 inhibitor tc¢  Tocilizumab in severe COVID-19
(ACtemra) In the treatment Of coronav Micola Lucio Liberato 7, Andrea De Monte 2, Giuseppe Carawvella 3
dlsease 2019 (COVID 19)7 ~ More details

un 25, 2021 | Authe e MD, FAAFR, FACPE, FIDSA, AAHY

Arch Med Sci 2020;18(6):1457-1458
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_ tobacco Liu, Z., and Ying, Y. (2020). The inhibitory effect of
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andrographis paniculata

arlic
Sl Calming the Storm: Natural

meadow saffron and others Immunosuppressants as Adjuvants
to Target the Cytokine Storm
in COVID-19

Angela E. Peter', B. V. Sandeep’, B. Ganga Rao” and V. Lakshmi Kalpana®

many plants, such as pomegranate root

bark, bearberry leaves, and sumac Babaei’ F., Nassiri—Asl, M., and
Hosseinzadeh, H. (2020). Curcumin (a
constituent of turmeric): new treatment
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many plants

poppy seeds
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many plants, such as cranberries,
blueberries, and mulberries



https://www.healthline.com/nutrition/top-10-evidence-based-health-benefits-of-turmeric
https://www.healthline.com/nutrition/benefits-of-cloves
https://www.healthline.com/nutrition/lutein
https://www.healthline.com/nutrition/melatonin
https://www.healthline.com/nutrition/bioperine-and-piperine-supplement-benefits
https://www.healthline.com/nutrition/quercetin
https://www.healthline.com/nutrition/resveratrol
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