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INTERLEUKIN LEVELS IN THE PATHOGENESIS OF CORONAVIRUS INFECTION
(COVID-19) AND THE EFFECT OF ANEW COMBINATION DRUG (G. LUCIDUM AND
ALKHADAYA) ON THE COURSE AND PROGNOSIS OF THE DISEASE

Abilov P.M., Makhkamova F.T.
Tashkent State Medical University

An out spike (S) glycoprotein on the virion
surface that is essential for binding to the human
angiotensin-converting enzyme 2 (ACE2) receptor
and viral entry into the cell [7]. The envelope (E)
protein likely forms viroporin , which is important
forvirusassembly andrelease, andisalsoaputative
virulence determinant [5]. The membrane protein
(M) is an abundantly expressed structural protein
within the lipid envelope that is also important for
viral morphogenesis and suppression of interferon
synthesis [6]. Finally, the nucleocapsid protein
(N) stabilizes the RNA genome in the helical
complex and serves as a key target of adaptive
immunity [8]. In addition, there are a number of
accessory proteins, some of which have unknown
functions. ORF3a may function as an apoptosis
inducer [4]. ORF6 and ORFS8 are involved in
interferon antagonism, while ORF7a may be
involved in inhibition of cellular translation [10].
ORFO9b, an accessory protein, is translated from
an alternative open reading frame in the gene. The
steps of the SARS-CoV-2 replication cycle have
been deduced from empirical data and existing
knowledge of other B-coronaviruses [9]. The first
step of SARSCoV-2 infection is the binding of
the S protein to the soluble ACE2 receptor on the
host cell surface. ACE2 is known to be expressed
on the cell surface of various organs such as
the heart, endothelium, liver, kidney, testicles,
intestine, lungs and other tissues [6]. Other factors

that facilitate viral attachment or entry include
neuropilin-1, the UFO receptor tyrosine protein
kinase (AXL), CD147, high-density lipoprotein
receptor type BI1, integrins, angiotensin II
receptor type 1 (AT1) and vasopressin receptor
subtype 2. Proteases such as surface TMPRSS2
and endosomal cathepsin L, cleave the S protein,
activating viral entry into the cell by endocytosis
and membrane fusion. Inside the cell, the virus
loses its envelope and the genomic RNA enters the
cytoplasm for further replication. Viral assembly
occurs in the endoplasmic reticulum, Golgi
complex, and intermediate complex (ERGIC),
where membranes studded with viral structural
proteins interact with the N-encapsulated viral
genomic RNA.

Monocytes and macrophages also express
ACE2 on their surface and can therefore be
infected by SARS-CoV-2, which may lead to the
activation and transcription of pro-inflammatory
genes. ACE2 receptor expression has been
detected on CD68+ and CD169+ macrophages
in the lymph nodes and spleen of COVID-19
patients, suggesting that SARS-CoV-2 infects
ACE2-positive myeloid cells throughout the
body. CD169+ macrophages have been shown to
be a site of viral replication, which significantly
contributes to the level of viral replication as a
result of the state of unresponsiveness to type I
IFN-dependent activation , which may contribute
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to reduced immunity, I proposed a combination
of G. lucidum and Alkhadaya . The composition
of this natural product is very wide, including
superoxide dismutase, which also reduces the
pathogenetic effect of the «cytokine stormy
without causing side effects on the liver. I noticed
that G. lucidum and Alkhadaya contain carboxyl
groups in their composition, and they are not
a continuation of nitro groups and sulthydryl
groups. These carboxyl groups depart from the
phenolic rings of G. lucidum and the benzene
rings of Alkhadaya, and the idea of creating a
new drug based on G. lucidum was proposed, and
Alkhadaya, and given such great importance not
only in the treatment of coronavirus infection, but
also in its safe use, then this study is considered a
relevant topic and requires further study.

Purpose of the study

Determination of interleukin levels under the
influence of a new combination drug based on G.
lucidum and Alkhadaya.

Material and methods

To achieve the set goal, the results of treatment
of 200 rats with coronavirus infection caused by
COVID -19 were analyzed. Rats were intranasally
infected with the SARS - Cov -2 strain 50% of
the tissue culture median infectious dose (TCID
50) per 50 pl of inoculum (biological product
with live cultures) after intraperitoneal anesthesia
using a 2.5% sodium thiopental solution. All rats
were divided into groups: Group 1 - rats with
coronavirus infection with a confirmed positive
PCR test, treated with ivermectin at a dosage
of 300 mg of body weight (n = 50), Group 2 -
rats with coronavirus infection treated with
baicalin at a dosage of 500 mg (n=50), Group
3 - rats with coronavirus infection treated with
molnupiravir 25 mg/kg of body weight, Group 4 -
rats with coronavirus infection treated with a new
drug based on G. lucidum and Alkhadaya. The
quantitative profile of cytokines in blood serum
was analyzed using Bio-Plex multiplex technology
(i0-Rad, Hercules, CA, USA). The concentration
of 27 cytokines was measured: IL-1b, IL-1ra,
IL-2, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10,
IL-12, IL-13, IL-15, IL-17, Eotaxin, FGF basic,
G-CSF, GM-CSF, IFN-g, IP-10, MCP-1(MCAF),
MIP-1a, PDGF- bb, MIP-1b, RANTES, TNF-q,
VEGEF. Statistical processing was performed

using one-way analysis of variance (one-way
analysis of variance ANOVA) post Tukey’s hoc
test or two-way analysis of variance (two-way
analysis of variance ANOVA) were used in the
work for multiple comparisons between the tested
groups. All analyses were performed in a blinded
manner with respect to the experimental groups.
A P value of <0.05 was considered statistically
significant.

Results of the research

To determine the level of expression of
cytokines and growth factors in coronavirus
infection, taking into account different periods
of the disease, a multiplex immunoassay was
performed. This task was performed with the aim
of subsequently identifying protein molecules
that have the greatest impact on the modulation of
the phenotype in coronavirus infection. The study
revealed significant differences in the content
of some analytes in coronavirus infection. The
level of the proinflammatory cytokine IL-1p3 was
significantly increased on day 3 in all studied
groups with coronavirus infection compared to
the intact control (p<0.05).

During the same period (day 14), the
concentration of IL-4 in group 4 was also
minimal, and differences were revealed when
compared with group 3. On day 3 after infection,
the maximum expression of TNF-o was detected
in group 4 when compared with groups 1 and 3.

Subsequently, a gradual decrease in the level
of TNF-a was observed in this group (4), where
on day 14 after infection, the expression of TNF-a
was the lowest.

Thus, 95% CI (confidence interval) in III and
IV groups is between 2.4-4.0, which indicates
an accurate assessment at p<0.05. The OR (odds
ratio) was 0.9523107 between the use of a new
drug based on Ganoderma lucidum and Alkhadaya
and the severity of the pathological process in the
lungs, x2 (Wilconson criterion) is 0.93280714,
U (Mann — Whiney criterion ) is 0.94135082 at
p=<0.05.

Conclusions

The use of a new combination drug based
on Ganoderma lucidum and Alkhadaya helps
to regulate the levels of both pro-inflammatory
and anti-inflammatory cytokines in coronavirus
infection caused by SARS-CoV-2.
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M 10 days after the start of the treatment period2

Fig. 1. IL-1B level in the study groups in coronavirus infection. * Mann — Whitney test.
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Fig. 2. IL-4 level in the study groups for coronavirus infection.
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Fig. 3. Correlation relationship between the use of pro- and anti-inflammatory
cytokines in coronavirus infection. CI — confidence interval.
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YpoBeHb HHTEPJIEKUHOB B IaTOreHe3e
KOopoHaBupycHo# nuHpeknum (COVID-19)
Y BJIUSIHHE HOBOTO0 KOMOMHHUPOBAHHOIO
npenapara (G. lucidum u Alkhadaya) Ha
Te4yeHHUe U MPOrHo3 3a60/1eBaHUA
Aowmos I1.M., MaxkamoBa @.T.

Ilesb: onpenenceHUe ypoOBHS UHTEPICUKUHOB
107 BO3/ICHCTBHEM HOBOTO KOMOWHHPOBAHHOTO
npenapara Ha ocHoBe G. lucidum u Alkhadaya.
MaTepuas M MeTOAbI: KPBICHI ObLITN Pa3IeIICHBI
Ha TPYNbL: 1-s — KPBICKI ¢ KOPOHABUPYCHOM MH-
(dexueit ¢ MmoaTBepKIECHHBIM TOJIOKUTEIEHBIM
[TL[P-TecTOoM, JieUEHHbIE UBEPMEKTUHOM B J103€
300 Mr maccbl, 2-51 — KpbIChl C KOPOHaBUPYCHOU
nH}EKIe, JedeHnble OaiikamuHoMm B 103e 500
MT, 3-51 — KPBICHI C KOPOHABUPYCHOM MH(pEKInEH,
JICYCHHBIE MOJIHYTTUPABUPOM 25 MI/KT MacChl, 4-51
— KPBICHI C KOPOHABUPYCHOM MH(]EKIHEH, JieueH-
HBIE HOBBIM TpenaparoM Ha ocHoBe G. lucidum
u Alkhadaya. Pe3yabTaThl: Ha 3-U CyTKH Y KH-
BOTHBIX BCEX T'PYII YPOBEHb MPOBOCIIAIUTEIb-
Horo 1urokuHa WJI-1f Obu1 mOCTOBEpHO BHINIE
koHTpOJs (p<0,05). OtHomenue mancoB (OR)
MeX/1y IPUMEHEHHEM HOBOI'O Ipernapara Ha oc-
HoBe Ganoderma lucidum u Alkhadaya u TsoKe-
CThIO TATOJIOTUYECKOTO MpOIecca B JIETKUX CO-
craBuio 0,9523107, y2 (kputepuii Bunkokcona)
—0,93280714, U (xpurepuit ManHa — YUTHH) —
0,94135082 npu p<0,05. BbIBOABI: IpUMEHEHHE
HOBOTO KOMOMHHMPOBAHHOTIO Ipernapara Ha OCHO-
Be Ganoderma lucidum u Alkhadaya momoraer
KOPPEKTUPOBATh YPOBHU KaK IMPOBOCIIATIHTEIb-
HBIX, TaK ¥ TIPOTUBOBONACITUTEIBHBIX ITATOKUHOB
pU KOPOHABUPYCHON WH(MEKINH, BBI3BAHHOU
SARS-CoV-2.

KiroueBbie crmoBa: kopoHaBupyc, Ganoderma
lucidum, maroreHes, KOPPEKIHS, ITATOKUHBI.

Koronavirus infektsiyasi (COVID-19)
patogenezida interleykin darajasi va
yangi kombinatsiyalangan preparatning
(G. Lyusidum va Alxadaya) kasallikning
kechishi va prognoziga ta’siri

Abilov P.M., Maxkamova F.T.

Magsad: G. lucidum va Alxadaya asosidagi
yangi  kombinatsiyalangan  dori  ta’sirida

interleykinlar darajasini aniqlash. Material va
usullar: kalamushlar guruhlarga bo’lingan:
I-chi - tasdiglangan PCR testi ijobiy bo’lgan
koronavirus infektsiyasi bo’lgan kalamushlar,
tana vazniga 300 mg dozada ivermektin bilan
davolangan, 2-koronavirus infektsiyasi bo’lgan
kalamushlar, 500 mg dozada bayalin bilan
davolash qilingan, 3-chi - koronavirus / kg virusi
bilan davolash qilingan kalamushlar vazni, 4-chi -
G. lucidum va Alxadaya asosidagi yangi preparat
bilan davolangan koronavirus infektsiyasi
bo’lgan kalamushlar. Natijalar: 3-kuni barcha
guruhlardagi hayvonlarda yallig’lanishga qarshi
sitokin IL-1b darajasi nazoratga qaraganda ancha
yuqgori edi (p <0,05). Ganoderma Lucidum va
Alkhadaya asosidagi yangi preparatni qo’llash
va o’pkada patologik jarayonning og’irligi
o’rtasidagi odds nisbati (OR) 0,9523107, ch2
(Wilcoxon testi) - 0,93280714, U (Mann -
Whitney testi) - 0,95280, p 13<5,02.

Xulosa: Ganoderma lucidum va Alxadaya
asosidagi yangi kombinatsiyalangan preparatni
qo’llash SARS-CoV-2 keltirib chiqaradigan
koronavirus infektsiyasida yallig’lanishga qarshi
va vyallig’lanishga qarshi sitokinlar darajasini
tartibga solishga yordam beradi.

Kalit so’zlar: koronavirus, Ganoderma
lucidum, patogenezi, tuzatish, sitokinlar.

Interleukin levels in the pathogenesis
of coronavirus infection (COVID-19) and
the effect of a new combination drug (G.

lucidum and Alkhadaya) on the course and
prognosis of the disease
Abilov P.M., Makhkamova F.T.

Objective: Todeterminethelevelofinterleukins
under the influence of a new combination drug
based on G. lucidum and Alkhadaya. Material
and methods: Rats were divided into groups: 1st
- rats with coronavirus infection with a confirmed
positive PCR test, treated with ivermectin at a
dose of 300 mg of body weight, 2nd - rats with
coronavirus infection, treated with baicalin at
a dose of 500 mg, 3rd - rats with coronavirus
infection, treated with molnupiravir 25 mg / kg of
body weight, 4th - rats with coronavirus infection,
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treated with a new drug based on G. lucidum and
Alkhadaya. Results: On the 3rd day, the level of
proinflammatory cytokine IL-1f in animals of all
groups was significantly higher than in the control
(p<0.05). The odds ratio (OR) between the use of
a new drug based on Ganoderma lucidum and
Alkhadaya and the severity of the pathological
process in the lungs was 0.9523107, x2 (Wilcoxon
test) — 0.93280714, U (Mann — Whitney test) —

0.94135082 at p<0.05. Conclusions: The use
of a new combination drug based on Ganoderma
lucidum and Alkhadaya helps to regulate the levels
of both pro-inflammatory and anti-inflammatory
cytokines in coronavirus infection caused by
SARS-CoV-2.

Key words: coronavirus, Ganoderma lucidum,
pathogenesis, correction, cytokines.
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JloxkanpHble nHbekuun TAIl npumensiercs B
CTOMATOJIOTUYECKOM XUPYpPrUH, OPTONEIUH, Op-
TOJJOHTHH, TTAPOOHTOJIOTHH H3-32 YPPEKTUBHO-
CTH IIPOTHUBOBOCIHAJIUTENbHBIX, PETEHEPATUBHBIX
¢ynkuuii Tpombormros. TAII, ctumynupys pe-
TEHEPALMIO IOBPEXKACHHBIX TKAaHEW, HE Ipo-
BOIMpyeT pa3Butue oHkosnoruu. TAIl-tepanus
UMEET JI0OKa3aHHYI0 d(PPEKTUBHOCTH B JICUCHUHU
3a00JeBaHN TAPOJOHTA, HO HE HCIOJIb3YyeTCs
NP JICYCHUH TUIEPTPOPHUECKOTO THHTHBHTA Oe-
pemennbix (I'TB). PaGoTer aBTopoB Mo Tepanuu
TMHTMBUTA, KPOME OJIHOM, HE BKJIIOYAIOT HCCIIE-
noBaHuii, mocBsmeHHbIX [ Th.

Jleuenne I'Tb — akryanbHas 3agada B Pecmy-
Omuke Y30eKHCTaH H3-32 YMEPEHHO BBICOKOTO
YPOBHSI POXKIAEMOCTU B CTpaHe, IN€ TPaguly-
OHHO TIOAJCPKHUBACTCS KYJIBT (HEPTUIBHOCTH.
WznuimrHe BbICOKash KOHLIEHTPAIHS TPOMOOIIUTOB
BMECTO TEpalnuu OKa3bIBaeT HEOIAronmpusTHOE
BO3/ICHCTBHE HA JKU3HECMOCOOHOCTH KJIeTOK. Mc-

cnenoBanus o TAIl-repanuu npu I'Th Het. Poc-
CHUIICKHE UCCIIEIOBATENN CYUTAIOT OEPEMEHHOCTh
uckioueHueM s npumeHenus: TAII npu neve-
HUU T€HEPATTM3UPOBAHHOIO MapoJOHTHUTA [3].

MeTtonsb! uccjie10BaHUsA

Yacrora I'T'b xonebnercs ot 30 1o 100%. EcTp
MHEHHE, YTO pa3dopoc MU(p yKa3bIBaeT JUIIb HA
TO, YTO y CHIIMH OEPEeMEHHOCTb MPOTEKAET C
OCIIOKHEHUSIMH, T.K. TIPH HEOCIIOKHEHHOU Oepe-
menHoctu [T Berpeuaercst Bcero y 20% Oepe-
MeHHbIX [1]. Iy ucciaenoBanusi Mbl UCKITIOYAIH
oepemennsix ¢ BUY, COVID-19, remarurtom,
HOBOOOpa3oBaHUIMH, Jp. Hamu Obu1H iperycmo-
TPEHbI JOTOJHUTENBHBIE HCKIIOUEHHS: MHOTO-
wionHasi OEpeMEHHOCTh; TsDKeNasi IaToJOTHs
OepeMeHHOCTH; Kene30AeUINTHAS aHEMHS TH-
xkenoit popmel (HIke 90 1/71); HU3KOE JTaBICHHE
(amke 100 MM pT. CT.); OCTpbIE U XPOHUUYECKHUE
BOCTIAJIUTENbHBIC 3a0oneBaHus  (TeMIeparypa
Boite 37,2°C); ncuxudyeckue 3a00eBaHuUs.



