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Abstract. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the 2019 novel coronavirus (2019-nCoV) that
causes acute respiratory distress syndrome (ARDS) which is the main reason for patients mortality. One of the effective
treatments to reduce the effects of this virus is parthenolide (PN). Parthenolide is a sesquiterpene lactone found in medicinal
plants. It can inhibit several pro-inflammatory signaling pathways, in particular the ATPase activity of NLRP3. Based on its
ability to suppress inflammatory signal transduction and elevated level of serum IL-1B (a surrogate marker for NLR P3 activa-
tion) in COVID-19 patients, we suggest that PN could be potentiallyeffective for the treatment of COVID-19.
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NAPTEHOJIUA: BOSMOXXHOE JIEKAPCTBO OT COVID-19
Hemartu M., lanem IToiia ®., Poxnu Aca E., Pacmu 1O.

Ypmuiickuii ynusepcumem meduyunckux Hayx, Ypmus, Hpan

Pesiome. HoBbilt KOpoHaBUpPYC TSXKEIOro ocTporo pecnupatopHoro cuHapoMa (SARS-CoV-2) BbI3bIBaeT pa3BUTHE
PECTIMPATOPHOTO IUCTPECC-CUHAPOMA, SIBJISTIOIIETOCS OCHOBHOM MPUYMHON CMepTH ManueHToB. OnHuM u3 a3 dek-
TUBHBIX METOIOB CHUXXEHM I BO3IEHCTBUS 3TOro BUpyca sipiasietcs napreHoaun (PN). [TapreHonun — ceckButepre-
HOBBIH JIAKTOH, CONEPXKALIMICS B IeKAPCTBEHHBIX PACTEHUSIX, CIIOCOOHbIi MOAABIISTH PSII MIPOBOCIATUTENbHBIX CUT-
HaJIbHbIX KackaaoB, B yacTHOCTU AT®-a3Hyio akTuBHOCTh MHbIaMMacoMbl NLRP3. YuuTeiBasi ero crnocoGHOCTh
OJOKMPOBATh MPOBENCHNE BOCTIAJIUTENbHBIX CUTHAJIOB 1 TOBBIIICHHBIN YPOBEHb CBIBOPOTOUYHOTO IIUTOKMHA IL-13
(xak cypporatHoro Mmapkepa aktuBauuu NLRP3) y maninentoB ¢ COVID-19, MbI moaraem, uyto I[TapTeHonmm Mor Obt
ObITh 9 PekTuBeH npu tedeHnu COVID-19.

Karouesnie caosa: [lapmenoaud, COVID-19, NF-xB.

Severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), or the 2019 novel coronavi-
rus (2019-nCoV), is rapidly spreading from Wuhan,
Hubei Province, China, to the rest of the world [11].
Respiratory failure from acute respiratory distress
syndrome (ARDS) is the prominent reason for mor-
tality [9]; so, there is a critical need for effective
treatment. The P21-activated kinase (PAKI1, RAC/
CDC42-activated kinase 1) is the main “pathogenic”
kinase. The abnormal activation of PAK1 takes place
due to different diseases/disorders such as inflamma-

tion, malaria, and pandemic viral infection such as
influenza and COVID-19 [8]. In the PAKI1 signal-
ing pathway, after activation of the epidermal growth
factor receptor (EGFR) by epidermal growth factor
(EGF), then RAS (guanosine-nucleotide-binding
protein) activates; following that, PAKI stimulates
inflammatory pathways by nuclear factor kappa B
(NF-xB) activation [4]. The NF-xB controls the
expression of genes encoding the chemokines (e.g.,
1L-8), pro-inflammatory cytokines (e.g., IL-1, IL-2,
IL-6 and TNF), inducible enzymes (e.g., cyclooxy-

Appec pns nepenucku:

lOced Pacmu

MpaH, Ypmus, YpPMUNCKNA YHUBEPCUTET MEAULMHCKMNX HAYK.
Ten.: +989143174740. dakc: +984432780801.

E-mail: rasmiy@umsu.ac.ir

Contacts:

Yousef Rasmi

Iran, Urmia, Urmia University of Medical Sciences.
Phone: +989143174740. Fax: +984432780801.
E-mail: rasmiy@umsu.ac.ir

Bubnuorpaduyeckoe onucanue:

Hematu M., lavew Moita &., Poxun Acn E., Pacmu 10. MapTeHonua;
BO3MOXHOe nekapcTBo ot COVID-19 // Undexums n ummynutet. 2020. T. 10,
Ne 4. C. 789-791. doi: 10.15789/2220-7619-PSD-1509

© Nemati M. etal., 2020

Citation:

Nemati M., Danesh Pouya F., Roshni Asl E., RasmiY. Parthenolide:
suggested drug for COVID-19 // Russian Journal of Infection and Immunity =
Infektsiya i immunitet, 2020, vol. 10, no. 4, pp. 789-791. doi: 10.15789/2220-
7619-PSD-1509

DOI: http://dx.doi.org/10.15789/2220-7619-PSD-1509

789



M. Nemati et al.

MHdekumns n uMmyHuTeT

I Damaging signal like COVID-19

/N

7

N\

Parthenolide
Mitochondrion

N AT

\walmnls’

ROS Parthenolide

—> @D Active caspase-1
3

NLRP3
ProIL-1p, ProIL-18 ¥ IL-1p, IL-18

Inflammation

Figure. Anti-inflammatory effect of Parthenolide on COVID-19

EGF — Epidermal growth factor; EGFR — Epidermal growth factor receptor; PAK1 — P21 activated kinase 1; NF-kB — Nuclear
factor kappa B; NO — Nitric oxide; PGE2 — Prostaglandin E2; TNFo. — Tumor necrosis factor-alpha; IL-18 — Interleukin-1f;
IL-18 — Interleukin-18; TLR — Toll-like receptor; ROS — Reactive oxygen species; IKK — 1kB kinase; IKB — inhibitory protein
of NF-kB complex; NLRP3 — NLR family pyrin domain containing 3.

genase-2 (COX-2) and inducible nitric oxide syn-
thase (iNOS)), adhesion molecules (e.g., intracel-
lular adhesion molecule (ICAM) and , E-selectin),
growth factors, some of the acute phase proteins,
and immune receptors, all of these factors play
critical roles in controlling most inflammatory
process [1]. One of the effective treatments to re-
duce the effects of this signaling pathway is parthe-
nolide (PN). Parthenolide is a sesquiterpene lactone
found in medicinal plants, particularly in feverfew
(Tanacetum parthenium) [10]. Parthenolide has
anti-inflammatory actions through the inhibi-
tion of several pro-inflammatory signaling path-
ways, including nitric oxide (NO), prostaglandins
(PGs), leukotrienes (LTs), TNFa, and cytokines
of the IL families [1]. Studies have shown that PN
is capable of inhibiting the activity of the NF-xB
subunit RelA/p65 by inhibiting the IxB (inhibi-
tory protein of NF-xB complex) kinase-mediated
phosphorylation of IxB [3], suggesting that PN
is a novel therapeutic agent for treating COVID-19.
Parthenolide also inhibits the activity of multiple
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