ORIGINAL RESEARCH / OPUTMHAABHOE NCCAEAOBAHME /33

UDC code: 616-002.1
DOI: https://doi.org/10.17816/MAJ60081

ANTI-CYTOKINE EFFECTS OF CHALCON ANALOGUES IN EXPERIMENTAL
“CYTOKINE STORM” IN RATS

M.V. Chermikov, D.I. Pozdnyakov, V.M. Rukovitsyna, E.T. Oganesyan
Pyatigorsk Medical-Pharmaceutical Institute — branch of Volgograd State Medical University, Pyatigorsk, Russia

For citation: Chernikov MV, Pozdnyakov DI, Rukovitsyna VM, Oganesyan ET. Anti-cytokine effects of chalcon analogues in experimental
“cytokine storm” in rats. Medical Academic Journal. 2021;21(1):31-38. DOI: https://doi.org/10.17816/MAJ60081

Received: February 5, 2021 Revised: February 12, 2021 Accepted: March 15, 2021

The aim of the study was to evaluate the anti-cytokine effects of chalcon analogues in an experimental “cyto-
kine storm”.

Materials and methods. The “cytokine storm” was modeled in rats by intraperitoneal injection of lipopoly-
saccharide at a dose of 10 mg /kg. The test compounds and the reference drug dexamethasone were administered
intraperitoneal 60 minutes after lipopolysaccharide injection at doses of 20 mg / kg and 3 mg / kg, respectively. After
24 hours, changes of the cytokines concentration in blood serum (IL-1p, IL-6, IL-10, and TNF-a), body tempera-
ture, and the severity of pulmonary edema were evaluated.

Results. In the study, it was found that the administration of all the test-compounds reduced symptoms of hy-
percytokinemia, reflected in the decrease in the concentration of proinflammatory cytokines IL-1p, IL-6, and TNF-a
with high content of IL-10 in serum. At the same time, the body temperature and pulmonary edema in rats against
the background of the injection of the test chalcon analogues relative to animals that did not receive pharmacological
support also decreased. Against the background of the administration of dexamethasone to animals, the concentra-
tion of IL-6, IL-1B and TNF-a decreased by 25.0% (p < 0.05); 44.1% (p < 0.05) and 33.3% (p < 0.05), as well as an
increase in the content of IL-10 by 60.0% (p < 0.05), with a decrease in pulmonary edema and body temperature.
It should be noted that there were no statistically significant differences between the groups of animals that were
received the studied chalcon analogues and the reference drug.

Conclusion. The study showed the relevance of further study of representatives of a number of chalcon derivatives
as non-hormonal means of correcting the “cytokine storm” with a high therapeutic potential.

Keywords: inflammation; “cytokine storm”; chalcons, cytokines.

AHTULUMUTOKNHOBbLIE SOPEKTbI AHAAOTOB XAAKOHA MPU 3KCMNEPUMEHTAABHOM
«LIMITOKMHOBOM LUTOPME» Y KPbIC

M.B. YepHukos, AW, losaHsikos, B.M. PykosuuymHa, 3.T. OraHecsiH

[TaTuropckuii Meauko-gapMaueBTUIECKU UHCTUTYT — uiuan denepaibHOro rocylapCTBEHHOTO OIOIXKETHOrO
00pa30BaTENIBHOTO YYPEXIEHNS BBICIIETO 00pa3oBaHMs «Boarorpaackuii rocygapCTBEHHBIM MEAVULIMHCKUNA
yHUBepcuTeT» MuHUCTEpPCTBa 3npaBooxpaHenusi Poccuiickoit @enepannu, [Maturopck, Poccust

Nna umtuposanua: Yeprukos M.B., Mo3nHakos .M., PykoBuumHa B.M., OraHecaH 3.T. AHTMUMTOKMHOBbIE 3ddEKTbI aHANOroB XankoHa
MpN 3KCNEPUMEHTANIBHOM «LIMTOKMHOBOM WWITOPME>» Yy KpbiC // MenuumHcknin akapemuyeckuid xypHan. 2021. T. 21. N° 1. C. 31-38.
DOI: https://doi.org/10.17816/MAJ60081

Moctynuna: 05.02.2021 Ono6peHa: 12.02.2021 Mpuhata: 15.03.2021

Ileav uccaedosanusi — ONEHUTH AHTUIIUTOKWHOBBIE 3(h(EKTH aHAJIOTOB XaJIKOHA B YCJIOBUSX JKCIEPUMEH-
TaJbHOTO <«IIUTOKWHOBOTO IITOPMa».

Mamepuaaot u memodot. «llUTOKUHOBBIN IITOPM» MOJAETUPOBAIN Y KPBIC ITyTEM BHYTPUOPIOIIMHHOTO BBEACHUS
nunononucaxapuaa B node 10 mr/kr. Mccrenyemble coenMHEHUsT U TIpernapaT CpaBHEHUsI — JeKCaMeTa30H BBOAWIU
MHTpaTnepuToOHeaTbHO 4Yepe3 60 MMH IOC/Ie MHBEKIMHU JuIonoaucaxapuna B mo3ax 20 u 3 Mr/Kr COOTBETCTBEH-
Ho. Yepe3 24 4 OLEHMBAIM MU3MEHEHUE KOHIEHTPAIMU LIMTOKMHOB B chiBopoTke KpoBu (MJI-1B, WUJI-6, NJI-10
u ®HO-o), TeMIrepaTyphl TeJla U BBIPAXXEHHOCTU OTEKa JICTKHUX.

Pe3yavmamuoi. Bblno ycTaHOBJIEHO, YTO BBEIEHWE BCEX MCCIEAYEMBIX COEIWHEHWN YMEHBLIANO MPOSIBICHUS
TUTIEPLIIMTOKWUHEMUM, BhIpaxkaloluecsl B CHIDKEHUW KOHIICHTPAIlUM MTPOBOCTIATUTEbHBIX IIMTokKuHOB WJI-1B, NJI-6
u ®HO-a npu yBenuuenun conepxanust MJI-10 B ceiBopoTKe KpoBu. B TO ke Bpems Temreparypa Teia M OTEeK
JIETKUX Yy KpBIC Ha (poHE BBEACHUSI MCCIEIYyEeMBIX aHAJOTOB XaJIKOHA OTHOCUTEIHHO KUBOTHBIX, HE TOTYYaBIIUX
dapmakosornueckyo nonaepxKy, Takxke yMeHblIInch. Ha doHe BBeAeHUSsI KUBOTHBIM JeKCaMeTa30Ha CHU3WIUCH
koHueHTpauuun WJI-6, NII-1p u ®HO-a Ha 25,0 % (p < 0,05), 44,1 % (p <0,05) u 33,3 % (p <0,05), a Takxke no-
Boeicwiics ypoBeHb MJI-10 Ha 60,0 % (p < 0,05) mpu yMeHbIIEHMM OTeKa JIETKMX U TeMmiiepatypbl Tena. Ciemyer

Abbreviations
IL — interleukin; IN — intact; LPS — lipopolysaccharide; NC — negative control; TNF-o — tumor necrosis factor-a.

ISSN 1608-4101 (Print) Tom 2/| Bbinyck ,l 202,] MeAVLIMHCKMA QKOAEMNYECKMI XKYPHAA
ISSN 2687-1378 (Online) Volume Issue Medical Academic Journal



@

ORIGINAL RESEARCH / OPUTMHAABHOE MCCAEAOBAHME

aHaJIOTM XaJIkOHa M Mpernapar CpaBHEHMSs, BBISIBJIEHO HE ObLIO.

‘ OTMETUTh, YTO CTATUCTUYECKU 3HAYMMBIX OTIMYUUA MEXIY TPYMNIAaMU XKUBOTHBIX, KOTOPHIM BBONWJIM HU3ydacMbIe

3axarouenue. VicciaenoBaHve MokKaszaio aKTyaJbHOCTb JaTbHEHMIIIEro U3ydeHHs MpPeACTaBUTENICH psifia TTPOU3BOI-
HBIX XaJKOHA KaK HETOPMOHAJIBLHBLIX CPEACTB KOPPEKLMU <«IIUTOKMHOBOTO HITOPMa» C BHLICOKMM TepaneBTUYECKUM

IIOTCHLMAJIOM.

KnloueBble ci10Ba: BocHaJeHUE; «IIUTOKUHOBBIN IITOPM»; XaJTKOHBI; IIMTOKWHEI.

Introduction

The infection caused by SARS-Cov-2, which
has been spreading since the end of 2019, has
shown that the vast majority of severe cases of
the disease are associated with developing mul-
tiple organ failure mediated by the hypercytokine
cascade collectively referred to as the “cytokine
storm” [1]. The clinical manifestations of the
cytokine storm vary depending on the disease
onset and the therapy prescribed. In the acute
phase, symptoms result from immune system
hyperreactivity and tissue damage caused by
cytokines and includes fever, anorexia, fatigue,
arthralgia, myalgia, and dizziness. At the same
time, further progression of immunopathological
reactions leads to worsening of organ and tis-
sue changes with the development of pulmonary
edema, hypotension, hypoxemia, vascular col-
lapse, hemostatic imbalance, and even death. In
severe cases of the cytokine storm, which usually
occurs without adequate treatment, renal failure,
hepatobiliary dysfunction, and Takotsubo cardio-
myopathy can develop. Neurotoxicity is observed
several days after the cytokine storm onset and is
associated with an increase in T-cell function [2].

Hyperreactivity of the immune system during
the cytokine storm can be observed in the ab-
sence of a pathogen (genetic abnormalities),
with excessive activation of peripheral immune
cells (for example, with T-cell therapy), un-
controlled long-term activation of immunity
(infection caused by the Epstein-Barr virus) or
disorder of homeostatic immune mechanisms.
Each of these conditions leads to uncontrolled
production of proinflammatory cytokines with
a decrease of anti-inflammatory mediators, such
as interleukin (IL)-10 and cytokine decoy re-
ceptors presented by IL-1 receptor antagonists.
As discussed, proinflammatory cytokines and the
resulting cellular response play central roles in
cytokine storm pathogenesis [3]. Several of these
mediators have been identified by molecular
cloning, including IL-1, IL-6, and tumor ne-
crosis factor-o. (TNF-a), high serum levels of
which correlate with disease severity and mortali-

ty. IL-1, IL-6, and TNF-a provoke the develop-
ment of fever, one of the leading early symptoms
of the cytokine storm, through the activation of
the intracellular signaling pathway Nf-kB-Akt.
In addition to affecting Nf-kB and initiating an
inflammatory response, TNF-o directly stimu-
lates apoptosis and is one of the most potent
triggers of hypercytokinemia. IL-6 is a cyto-
kine with multitarget cell signaling, including
JAK, STAT3, MAPK-ERK, and Akt-mTOR
pathways. IL-6 leads to the hypersecretion of
chemoattractant protein 1 (MCP-1), vascular
endothelial growth factor, decreased expression
of cadherins with the development of increased
vascular permeability, edema, and pulmonary
dysfunction [4].

Treatment strategies for the cytokine storm in-
clude the systemic administration of anticytokine
agents represented primarily by glucocorticoids,
IL-1 receptor antagonists (Anakinra), and 1L-6
mediated cell signaling blockers (sarilumab, to-
cilizumab) that have an unfavorable toxicological
safety profile [5]. At the same time, compounds
containing chalcone scaffold are characterized by
high anti-allergic and anti-inflammatory activity
and anticytokine properties [6]. In this regard,
five new analogs of chalcone were synthesized
and were studied in this work as potential means
to correct the cytokine storm in the experiment.

The aim of this work is to evaluate the anti-
cytokine properties of five new chalcone analogs
under the conditions of the cytokine storm in
rats.

Materials and methods

The objects of the study in this work were five
analogs of chalcone obtained at the Department
of Organic Chemistry of the Pyatigorsk Medical
and Pharmaceutical Institute under the guidance
of Prof. E.T. Oganesyan, Dr. Pharm. Sciences.
The structures of the study compounds were
confirmed by nuclear magnetic resonance spec-
troscopy and are shown in Table 1.
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Table 1/ Tabamya 1

Structure of test-compounds
CTPYKTYpbl U3y4aeMbiX COEAMHEHUN

Structural formula Laboratory code
1 0 HO OCH, X3A20H40CH3
‘ = O
0 0
2 | X3A20H3I5CH3
0 HO
g = ‘ CH,
0 0
3 0 HO X3AphenOH
O = O
0 0
4 0 HO X3A20H5F
g = ‘ F
0 0
5 0 HO X3A20H5CH3
l = l CH,
0 0
The cytokine storm was simulated in tered study compounds as thin aqueous suspen-

Wistar rats by intraperitoneal administration
of lipopolysaccharide (LPS) (Sigma-Aldrich,
Germany) at a dose of 10 mg/kg [7]. The
animals were obtained from the Rappolovo
nursery (Leningrad region) and were kept in
quarantine conditions before being included in
the study. The animal housing and procedures
complied with the Directive 2010/63/EU of
the European Parliament and the Study Animal
Welfare Council. During the study, eight equal
groups of rats were formed (=10 in each
group): IN — intact animals; NC — negative
control group (without pharmacological cor-
rection); rats that received a reference drug —
dexamethasone (KRKA, Slovenia) at a dose of
3 mg/kg intraperitoneally [8]; animals adminis-

sions at a dose of 20 mg/kg intraperitoneally.
The choice of study compound doses was based
on previous trials [9]. The reference drug and
the study agents were administered 60 minutes
after the LPS injection. After 24 hours, the
animals’ body temperature was measured with
a rectal thermometer. Then, blood was drawn
from each rat’s abdominal aorta and centri-
fuged at 1000 g for 20 min to obtain serum.
The lungs were also removed from the animals.
The change in the blood serum concentration
of cytokines, IL-1B, IL-6, IL-10, and TNF-a,
was assessed by the enzyme-linked immunosor-
bent assay. We used standard reagent Kkits for
enzyme-linked immunosorbent assay manufac-
tured by Cloud clone (USA). The severity of
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pulmonary edema was determined by the loss
on the drying method by calculating the hydra-
tion coefficient as recommended by Niu et al.
(2019) [10]. The results obtained were expressed
as the M (mean) = SEM (standard error of
the mean). The groups of mean values were
compared using a one-way ANOVA with the
Newman—Keuls post-test at p < 0.05. The statis-
tical analysis was performed using STATISTICA
6.0 software (Statsoft, USA).

Results

During the study, the body temperature in-
creased (Fig. 1) to 38.9°C 24 hours after LPS
injection in rats of the NC group under an ex-
perimental cytokine storm (p <0.05 versus IN
rats). An increase in the serum concentration of
proinflammatory cytokines IL-1p by 3.3 times
(» <0.05), IL-6 by 4.2 times (p <0.05), and
TNF-a by 3.9 times (p < 0.05) with a decrease
in IL-10 by 72.3% was observed in NC group
animals versus IN animals (p < 0.05) (Table 2).
The hypercytokinemia in NC group rats was ac-
companied by significant pulmonary edema with
an increase in the hydration coefficient (Fig. 2)
by 40.5% (p < 0.05).

The use of dexamethasone decreased the
body temperature to 37.8°C (p < 0.05 versus the

39.5

NC group), the concentration of IL-6, IL-1p,
and TNF-o decreased by 25.0% (p <0.05),
44.1% (p<0.05), and 33.3% (p<0.05),
and increased the IL-10 level (Table 2) by 60.0%
(p <0.05). The value of lung tissue hydration
in rats (Fig. 2) that received dexamethasone
was 22.0% lower than that in NC animals
(p <0.05).

Due to the administration of all studied com-
pounds to rats, the severity of hypercytokinemia
decreased. At the same time, the concentration of
IL-6 decreased (versus the NC group) by 37.0%
(p <0.05), 31.5% (p <0.05), 23.9% (p <0.05),
22.8% (p < 0.05), and 42.4% (p < 0.05) when using
compounds X3A20H40CH3, X3A20H3I5CH3,
X3AphenOH, X3A20HS5F, and X3A20H5CH3,
respectively (Table 2). There was also a decrease
(versus the NC group) in the serum content of
IL-1B by 31.6% (p <0.05) due to administra-
tion of the compound X3A20H4OCH3 to ani-
mals, by 48.5% (p <0.05) — X3A20H3I5CH3,
by 43.4% (p<0.05) — X3AphenOH, 30.9%
(p <0.05) — X3A20HS5F, and 52.9% (p < 0.05) —
X3A20H5CH3. The concentration of TNF-a
in animals that received X3A20H40OCH3,
X3A20H3I5CH3, X3AphenOH, X3A20HSF,
and X3A20H5CH3 was lower than that in the
group of rats without pharmacological sup-
port, by 50.7% (p <0.05), 38.9% (p<0.05),
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Fig. 1. Effect of the test-compounds and dexamethasone on changes in rat’s body temperature under experimental “cytokine
storm” conditions. IN — intact animals; NC — Negative control group; *statistically significant relative to intact animals
(Newman-Keuls test, p <0.05); *statistically significant relative to the negative control group (Newman — Keuls test,
p <0.05)

Puc. 1. BiusiHue wcciienyeMbIX COEIMHEHWI M JeKcaMmeTa3oHa Ha M3MEHEHMe TEMIIepPaTyphl Tejla Y KPBIC B YCIOBHSIX
9KCIIEPUMEHTAJILHOTO «IIUTOKMHOBOTO ITopMar. MH — mHTakTHBIEe XUBOTHBIe; HK — rpyrma HeraTUBHOro KOHTPOJIS.
# CTAaTUCTUYECKU TOCTOBEPHO OTHOCHUTENILHO MHTAKTHBIX XMBOTHBIX (Kputepuii Hbromena — Keiiznca, p < 0,05); *cratu-
CTMYECKHU JTOCTOBEPHO OTHOCHUTEJbHO IPYIIbl HEraTUBHOIo KOHTposis (Kputepuil Hboromena — Keiinica, p < 0,05)
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Table 2 / Tabavua 2

The effect of the test-compounds and dexamethasone on the change in the concentration of cytokines in the blood serum
in rats under the conditions of an experimental “cytokine storm”

BAusHME UccAeAyeMbIX COEAUHEHUI U AEKCOMETA30HA HO U3MeHeHNe KOHL@HTPALUN LIUTOKUHOB B CbIBOPOTKE KPOBU
Y KPbIC B YCAOBUGX IKCNEPUMEHTAAbHOrO «LUTOKUHOBOTO LUTOPMA»

Group IL-6, pg/ml IL-1B, pg/ml IL-10, pg/ml TNF-a, pg/ml
IN 22+0.2 41107 9.4+0.8 3.7£0.1
NC 9.2+0.3* 13.6 £ 0.5% 2.6+ 0.8* 14.4 £0.2%
Dexamethasone, 3 mg/kg 6.9 + 0.4* 7.6 £ 0.3* 42 +0.7* 9.6 £ 0.2*%
X3A20H40CH3, 20 mg/kg 5.8+ 0.4* 9.3 +0.5*% 7.2 £ 0.6* 7.1 £0.6*
X3A20H3I5CH3, 20 mg/kg 6.3 £0.3* 7.0 £ 0.3* 5+0.8* 8.8 £ 0.5%
X3AphenOH, 20 mg/kg 7+0.2*% 7.7+£0.7* 5.4+0.8* 9.4+ 0.9*
X3A20HS5F, 20 mg/kg 7.1 £0.8* 9.4+ 0.9* 4.3+0.9* 8.7+ 0.7*
X3A20H5CH3, 20 mg/kg 53+0.7% 6.4+ 0.5% 6.8+ 0.4* 7.3+0.7*

Note. IN — intact animals; NC — negative control group. *statistically significant in relation to intact animals
(Newman—Keuls test, p < 0.05); *statistically significant in relation to the negative control group (Newman—Keuls
test, p < 0.05).

5
4
3
2
1
0 ;

Hydratation coefficient, relative units
KoadhdomumeHT rugparamu, ycn. eq.

Dexamethasone X3A20HA0CH3 X3A20H3I5CH3 X3AphenOH X3A20HSF  X3A20H5CH3
[excamerasoH 20 mg/kg 20 mg/kg 20 mg/kg 20 mg/kg 20 mg/kg
3 ma/kg (mr/kr) (Mmr/kr) (Mmr/kr) (Mmr/kr) (Mmr/kr) (Mmr/kr)

Fig. 2. The effect of the test-compounds and dexamethasone on the change in the severity of pulmonary edema in
rats under the conditions of an experimental “cytokine storm”. IN — intact animals; NC — Negative control group;
*statistically significant relative to intact animals (Newman — Keuls test, p < 0.05); *statistically significant relative to the
negative control group (Newman — Keuls test, p < 0.05)

Puc. 2. Bausanue uccienyeMbIX COEAMHEHUI M JAEKCAMETa30HA HAa M3MEHEHME BBLIPAXEHHOCTH OTEKA JIETKUX Y KPBIC
B YCJOBUSIX 9KCIIEPUMEHTATIbHOTO «IIMTOKUHOBOTO 1iTopMa». MH — uHTakTHBIE XUBOTHBIe; HK — rpyIina HeraTuBHOTO
KOHTPOJIS. ¥ CTAaTUCTUYECKN TOCTOBEPHO OTHOCHUTENIBHO TPYITITBI MHTAKTHBIX XUBOTHBIX (KpuTepuit Heiomena — Keiiica,
p <0,05); *cTaTUCTUYECKHN TOCTOBEPHO OTHOCUTEIBLHO TPYIIIbI HETaTUBHOTO KOHTpos (KpuTepuii HeiomeHna — Keitnca,
p <0,05)

34.7% (p <0.05), 39.6% (p <0.05), and 49.3%
(p <0.05), respectively, with an increase of anti-
inflammatory 1L-10 level by 2.8, 1.9, 2.1, 1.7,
and 2.6 times, respectively (all values p < 0.05
versus the NC group).

The body temperature in animals treated
with studied compounds was significantly lower
than that in the NC group (Fig. 1). In addi-

tion, the use of the studied analogs of chalcone
contributed to a decrease in pulmonary edema
versus the NC group by 18.9% (p < 0.05), 15.3%
(»<0.05), 11.9% (p <0. 05), 13.6% (p <0.05),
and 27.1% (p <0.05) due to administration of
compounds X3A20H40OCH3, X3A20H3I5CH3,
X3AphenOH, X3A20HS5F, and X3A20H5CH3,
respectively (Fig. 2).
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Discussion

A cytokine storm is an uncontrolled immu-
nopathological reaction with hypercytokinemia,
multiple organ failure, and respiratory distress
syndrome, which can be fatal. Today, the cy-
tokine storm is the leading pathogenetic com-
ponent of virus-mediated diseases, including
respiratory infections, MERS, SARS, Dengue
hemorrhagic fever, and Ebola fever. There is no
doubt that it is necessary to perform targeted,
rational pharmacotherapy [11]. In this case, as
a rule, the treatment of the cytokine storm is
limited to using glucocorticoids, which have an
uncertain evidence level [12]. In this regard, five
new analogs of chalcone were studied to assess
the pharmacological effects of these compounds
under the conditions of an experimental cyto-
kine storm caused by intraperitoneal LPS ad-
ministration. Intraperitoneally injected LPS
causes the activation of the main proinflam-
matory signaling pathways, including Nf-xB-
Akt and TLR-4-mediated signaling. This leads
to a rapid increase in the cytokine blood level,
development of oxidative stress, hypercoagula-
bility, edema, and increased body temperature,
reflecting the course of this pathological process
in clinical practice [13]. As a result, it was found
that the use of all studied compounds can reduce
the hypercytokinemia phenomenon with a de-
crease in the serum concentration of proinflam-
matory cytokines (IL-1f3, IL-6, TNF-a) and an
increase in the anti-inflammatory IL-10 level.
Due to the administration of study compounds,
a decrease in pulmonary edema and body tem-
perature was noted compared with the animals
without pharmacological support. No significant
differences between the groups of rats that re-
ceived the reference drug, dexamethasone, at
a dose of 3 mg/kg and study compounds were
established. This finding may indicate a high
therapeutic potential of the studied analogs of
chalcone. At the same time, despite the ab-
sence of significant differences, compounds con-
taining a hydroxyl group in the second position
and a methoxy group in the third position or
a methyl group in the fifth position exhibited
a slightly higher level of pharmacological acti-
vity than chalcones containing halogen atoms
(I and F).

The anticytokine effects of compounds con-
taining the chalcone scaffold may be related to

the effect on IkB kinase activity. IkB kinase is
a regulator of Nf-kB-dependent cell transduc-
tion which, in turn, is a critical component of
the immune response [14]. A keto group conju-
gated with a w-bond in the chalcone derivative
structure mediates a high affinity for the B-chain
cysteine of the IkB kinase. It is inactivated in
the Michael-type nucleophilic addition reaction,
resulting in the enzyme losing its activity. At the
same time, a decrease of IkB kinase catalytic
properties prevents Nf-kB translocation into
the nucleus, thereby suppressing the inflamma-
tory response [15]. In addition, as pointed out
by Zhang et al. (2017), chalcones can inhibit
TLR-4-dependent transduction that prevents the
proliferation and differentiation of immune cells,
subsequently decreasing proinflammatory cyto-
kine production [16].

Conclusion

This study showed that a single intraperitoneal
administration of new chalcone analogs at a dose
of 20 mg/kg contributed to the elimination of
hypercytokinemia with a decrease of body tem-
perature and pulmonary edema in animals with
an LPS-induced cytokine storm. At the same
time, the values obtained in association with
using the studied compounds were comparable
to the reference drug, dexamethasone, at a dose
of 3 mg/kg. Thus, we can assume that the chal-
cone derivatives presented in this work as agents
of non-hormonal structure for correcting the cy-
tokine storm have relevance for further study.
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