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Abstract

Background/Aim. Piclidenoson (CF101, IB-MECA), a
selective agonist of the A3 adenosine receptor (A3AR),
is used in clinical trials for the treatment of psoriasis.
Emerging data from zn vitro and in vivo studies suggest
that piclidenoson possesses anti-inflammatory and im-
munomodulatory properties, but its action on human
peripheral blood mononuclear cells (PBMCs) remains
unknown. The aim of this study was to examine the an-
ti-inflammatory effects of piclidenoson in a model of
phytohaemagglutinin (PHA)-stimulated human PBMCs
culture. Methods. Human PBMCs were isolated from
the venous blood of healthy donors (n = 4) and treated
with different concentrations of piclidenoson. Flow cy-
tometry and the 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) test were used to
determine cell viability, while the MTT method and the
carboxyfluorescein succinimidyl ester (CEFSE) staining
method were used to analyze the effect of piclidenoson
on cell proliferation. Levels of tumor necrosis factor
(INF)-a, interleukin (IL)-6, IL-18, IL-23, 1L-36, IL-5,
interferon (IFN)-y, IL-17, and IL-10 were measured us-
ing a specific sandwich enzyme-linked immunosorbent
assay (ELISA). Results. The results of cytotoxicity
tests showed that the highest applied concentration of
piclidenoson (1,500 nM) reduced the metabolic activity

Apstrakt

Uvod/Cilj. Piklidenozon (CF101, IB-MECA), selektivni
agonist A3 adenozinskog receptora (A3AR), koristi se u
klini¢kim ispitivanjima za lecenje psorijaze. Brojni podaci
in vitro 1 in vivo studija ukazuju da piklidenozon poseduje
anti-inflamacijska i imunomodulacijska svojstva, ali

of PBMCs (p < 0.05) and increased the percentage of
late apoptotic (p < 0.05) and necrotic cells (p < 0.01).
Non-toxic concentrations (250, 500, and 1,000 nM) de-
creased the proliferation of PBMCs (p < 0.05) com-
pared to the control cells. These concentrations also
decreased the production of TNF-a (p < 0.001). Picli-
denoson at concentrations of 250 and 1,000 nM re-
duced the production of IL-23 (p < 0.05) while the
concentrations of 500 and 1,000 nM reduced the pro-
duction of IL-36 (p < 0.05). Piclidenoson at 1,000 nM
increased IL-13 production, while other concentrations
decreased its production (p < 0.01). The highest con-
centration (1,000 nM) inhibited the production of IL-5
(p < 0.05) and IFN-y (p < 0.01) while all applied con-
centrations  inhibited the production of IL-17
(p < 0.001). Furthermore, piclidenoson increased the
production of IL-10 in all applied concentrations
(p < 0.01). Conclusion. At non-toxic concentrations,
piclidenoson exerts anti-inflammatory properties asso-
ciated with the inhibition of proliferation and modula-
tion of cytokine production in PHA-stimulated PBMCs
culture.
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njegovo dejstvo na humane mononuklearne Ccelije
periferne krvi (peripheral blood mononuclear cells — PBMCs)
nije u potpunosti istrazeno. Cilj ovog istazivanja bio je da
se ispitaju anti-inflamacijski efekti piklidenozona
na modelu kultivisanih, fitohemaglutininom
(phytobaemagglutinin -~ —  PHA)-stimulisanih,  humanih
PBMCs. Metode. Humane PBMCs izolovane su iz
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venske krvi zdravih donora (n = 4) i tretirane razlicitim
koncentracijama piklidenozona. Protoc¢na citometrija i 3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolinm  bromide ——
MTT test koris¢eni su za odredivanje vijabilnosti éelija,
dok su MTT metoda i metoda bojenja carboxyfiunorescein
succinimidy! ester (CFSE) koriséeni za analizu efekta
piklidenozona na proliferaciju celija. Nivoi faktora
nekroze tumora (fumor necrosis  factor — TNF)-a,
interleukina (IL)-6, IL-183, IL.-23, I1.-36, IL-5, interferona
(IFN)-vy, IL-17 i IL-10 odredeni su specifi¢nim ,,sendvic*
engyme-linked  immunosorbent  assay — ELISA  testom.
Rezultati. Rezultati testova citotoksicnosti pokazali su
da je najveéa primenjena koncentracija piklidenozona
(1500 nM) smanjila metabolicku aktivhost PBMCs
(p <0,05) i povecala procenat ¢elija u kasnoj apoptozi
(» <0,05) i nekroticnih ¢elija (p < 0,01). Netoksi¢ne

koncentracije (250, 500, i 1000 nM) smanjile su
proliferaciju PBMCs (p <0,05) u poredenju sa
kontrolnim ¢elijama. Ove koncentracije su takode

smanjile produkciju TNF-a (p < 0,001). Piklidenozon u

koncentracijama od 250 i 1000 nM smanjio je
produkciju IL-23 (p < 0,05), dok su koncentracije od
500 i 1000 nM smanjile produkcju IL-36 (p < 0,05).
Piklidenozon je u koncentraciji od 1 000 nM povecao
produkciju IL-18, dok su ostale koncentracije smanjile
njegovu produkciju (p < 0,01). Najveca koncentracija
(1 000 nM) inhibirala je produkciju IL-5 (p < 0,05) i
IFN-y (p <0,01), dok su sve primenjene koncentracije
inhibirale produkciju IL-17 (p <0,001). Takode,
piklidenozon je u svim primenjenim koncentracijama
povecao produkciju IL-10 (p <0,01). Zakljuéak. U
netoksi¢nim koncentracijama, piklidenozon ispoljava
anti-inflamacijske  efekte povezane sa inhibicijom
proliferacije i modulacijom produkcije citokina u kulturi
PHA-stimulisanih PBMC.

Kljuéne reéi:
krv; citokini; citometrija, proto¢na; zapaljenje; in vitro;
leukociti, mononuklearni; fitohemaglutinini; receptori,
purinergicki.

Introduction

Elevated levels of A3 adenosine receptor (A3AR)
expression have been identified in mononuclear and
tumor cells from patients diagnosed with breast, colon,
lung, pancreatic, and melanoma cancers 1>, In addition to
being a therapeutic target, the A3AR is recognized as a
biological marker of disease due to its overexpression in
immune cells (neutrophils, monocytes, eosinophils,
macrophages, dendritic cells) and tumor cells compared to
healthy cells * % In recent years, various agonists,
antagonists, and modulators of the A3AR have been
explored for potential therapeutic applications 22,

Piclidenoson (IB-MECA, CF101), a selective A3AR
agonist, has undergone testing in preclinical models of co-
litis, uveitis, rheumatoid arthritis (RA), and osteoarthri-
tis 14-16, This ASAR agonist, demonstrating promising re-
sults as an anti-inflammatory and anti-cancer agent, is
currently in phase Il clinical trials for the treatment of
psoriasis 1%,

Emerging data from in vivo and in vitro experiments
suggest that piclidenoson possesses anti-inflammatory and
immunomodulatory properties. In murine models of endo-
toxemia, administration of piclidenoson (dose range, 0.2—
0.5 mg/kg) reduced lipopolysaccharide (LPS)-induced
plasma levels of interleukin (IL)-12 and interferon (IFN)-
v 2. In a collagen-induced RA model, piclidenoson
(0.5 mg/kg) significantly decreased tumor necrosis factor
(TNF)-a expression levels in the lymph nodes, spleen, and
synovial tissue 22, Furthermore, piclidenoson (dose range,
10-100 puM) demonstrates the ability to inhibit the respir-
atory burst of human monocytes by inhibiting the activity
of nicotinamide adenine dinucleotide phosphate oxidase
in vitro 2%, Madi et al. * showed that the A3AR is overex-
pressed in peripheral blood mononuclear cells (PBMCs)
from patients with RA compared to healthy subjects, and
this overexpression is associated with an increase in nu-
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clear factor (NF)-xB protein expression in PBMCs. In the
same study, piclidenoson (10 nM) decreased A3AR ex-
pression in phytohaemagglutinin (PHA) and LPS-
stimulated PBMCs, as well as reduced TNF-a production
in LPS-stimulated PBMCs in vitro. PBMCs play a signifi-
cant role in defending the body against infections, cancer,
and other external threats.

The aim of this study was to examine the effects of
piclidenoson on the proliferation and cytokine production
of PBMCs in vitro.

Methods

Human PBMCs were collected from a group of
healthy volunteers (n=4) who signed an informed
consent. The study was approved by the Ethics
Committee of the Faculty of Medicine Fo¢a, University of
East Sarajevo, Bosnia and Herzegovina, (No. 01-2-32,
from June 5, 2023).

Peripheral blood mononuclear cells

PBMCs were isolated from the blood of healthy vol-
unteers using Lymphoprep density gradient centrifuga-
tion, as previously described 2% 26, After layering on the
Histopaque — 1077 gradient (Sigma-Aldrich, Darmstadt,
Germany; density 1,077 g/mL), the blood was centrifuged
at 2,200 rpm for 20 minutes at room temperature. The
PBMC layer was washed three times with 0.02% sodium-
ethylenediaminetetraacetic acid (NaEDTA) in phosphate-
buffered saline. Cells were resuspended in a complete
medium comprising of RPMI 1640 medium supplemented
with 10% heat-inactivated fetal calf serum, 50 uM 2-
mercaptoethanol (all from Sigma-Aldrich, Darmstadt,
Germany), 2 mM I-glutamine, and antibiotics: 20 pg/ mL
of gentamicin, 100 U/mL of penicillin, and 100 ug/mL of
streptomycin (all from Galenika, Belgrade, Serbia), for
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further use. Cell viability was determined using the trypan
blue staining.

Piclidenoson

A3AR agonist with the chemical name 1-deoxy-1-[6-
[[(iodophenyl)methyl]lamino]-9H-purine-9-yl]-N-methyl-(-
D-ribofuranuronamide), piclidenoson (IB-MECA), was
produced by Can-Fite BioPharma Ltd., Petah Tikva,
Israel. A stock solution of 10 mM was prepared in
dimethyl sulfoxide (DMSOQO) (Sigma-Aldrich, Darmstadt,
Germany).

MTT assay

The 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetra-
zolium bromide (MTT) assay was used as the first method
to assess the cytotoxicity of piclidenoson on PBMCs. The
PBMCs (3 x 105 cells per well) were seeded in 96-well
plates (Sarstedt, Nimbrecht, Germany) containing a
complete medium. The cells were then treated with in-
creasing concentrations of piclidenoson (250 nM -
1,000 nM) and incubated for 24 hrs at 37 °C with 5%
CO; and 90% humidity. Cells without piclidenoson were
used as a control.

For the proliferation assay, PBMCs were stimulated
with 10 pg/mL PHA (Sigma-Aldrich, Darmstadt, Germa-
ny) and cultured alone or with piclidenoson (250 nM -
1,500 nM) for 72 hrs. After the incubation period, a solu-
tion of MTT (Sigma-Aldrich, Darmstadt, Germany) with a
final concentration of 500 pg/mL was added to the wells
and incubated for an additional 4 hrs. Subsequently, 10%
sodium dodecyl sulfate (Merck KGaA, Darmstadt, Ger-
many) was added to each well, and the results were ana-
lyzed the next day using a multimode reader (Synergy
HTX, BioTek, Winooski, Vermont, USA) at wavelengths
of 670 nm and 570 nm. The values were presented as
metabolic activity (in percentages) relative to the analo-
gous negative controls, which were used as 100%.

Flow cytometry

Flow cytometry was the second method for
evaluating the cytotoxicity of piclidenoson and its effects
on the proliferation of PBMCs.

Apoptosis and necrosis were assessed using an
Annexin  V/Propidium lodide (PI) staining kit
(BioLegend, San Diego, California), following the
manufacturer’s protocol. Flow cytometric analysis was
conducted using a flow cytometer (Attune, Thermo Fisher
Scientific). Data obtained were analyzed offline using the
FlowJo X software. Necrotic cells were identified by
exclusive Pl staining, while cells stained only with
Annexin V-fluorescein isothiocyanate were considered to
be in the initial apoptotic phase. Cells positive for both
markers were recognized as being in the late phase of
apoptosis. Results were reported as percentages.

For the analysis of proliferation, cells were labeled
with carboxyfluorescein succinimidyl ester (CFSE)
staining dye (Thermo Fisher Scientific, Dreieich,
Germany), treated with piclidenoson (250 nM-1,000 nM)
and then stimulated with PHA (10 pg/mL) for the next
72 hrs. After incubation, cells were collected and stained
with  PI (50 pg/mL, Sigma-Aldrich, Darmstadt,
Germany).

Cytokine production

TNF-o, IL-6, IL-23, IL-36, IL-1B, IL-10, IL-5, IL-17,
and IFN-y production were determined using the enzyme-
linked immunosorbent assay (ELISA) method, according to
manufactory instructions (all from R&D Systems,
Minneapolis, USA). After isolation, PBMCs (2 x 10° per
sample) were treated with different concentrations of
piclidenoson for 1 hr and then stimulated with PHA
(30 pg/mL). After 72 hrs of incubation (37 °C, 5% CO),
cells were centrifuged, and supernatants were collected to
analyze cytokine levels. Unstimulated cells were used as a
control.

Statistical analysis

The results were assessed using analysis of variance
(ANOVA) test and the Student’s t-test. Values of p < 0.05
were regarded as statistically significant. Mean values
from different experiments were compared, and all data is
presented as mean * standard deviation. The data was
analyzed using GraphPad Prism software (GraphPad, La
Jolla, CA).

Results

Metabolic activity of PBMCs was significantly de-
creased at a piclidenoson concentration of 1,500 nM
(p <0.05) (Figure 1A). As shown in Figure 1B and C,
flow cytometry confirmed the results obtained by MTT.
Piclidenoson at a concentration of 1,500 nM decreased the
viability of the cells and increased the percentage of late
apoptotic and necrotic cells (p < 0.01, p <0.05, p<0.01,
respectively).

As shown in Figure 2A, piclidenoson at concentra-
tions of 250, 500, and 1,000 nM significantly inhibited
PBMC proliferation, as measured by the MTT assay,
compared to the corresponding control (p < 0.05). CFSE
labeling assay confirmed these results (Figure 2B
and C). No dose-dependent manner was observed in ei-
ther assay.

Levels of five pro-inflammatory cytokines (TNF-a,
IL-6, IL-23, IL-36, and IL-1B) and four key cytokines of
T helper (Th) response, IFN-y, IL-5, IL-17, and IL-10,
were determined from PHA-stimulated PBMC superna-
tants. Cytokine production was undetectable from PHA-
unstimulated cells. TNF-o production was downregulated
at all piclidenoson concentrations applied (p < 0.001).

Kozi¢ Lj, et al. Vojnosanit Pregl 2025; 82(3): 170-178.
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There is no modulation of IL-6 production. Piclidenoson
at concentrations of 250 nM and 1,000 nM reduced IL-23
production, while there was no statistically significant dif-
ference at a concentration of 500 nM (p < 0.05). Further-
more, piclidenoson at concentrations of 500 nM and
1,000 nM reduced IL-36 production, with no statistically
significant difference at a concentration of 250 nM
(p < 0.05). Interestingly, an A3AR agonist administered at
a concentration of 1,000 nM elevated the production of

IL-1B, whereas the other two concentrations (250 nM and
500 nM) resulted in a statistically significant decrease of
IL-1B production (p <0.01). Thl cytokine (IFN-y) and
Th2 cytokine (IL-5) were significantly downregulated at
the highest concentration of piclidenoson (1,000 nM)
(p <0.01, p <0.05, respectively). Moreover, piclidenoson
in all applied concentrations decreased Th1l7 cytokine
(IL-17) production (p <0.01) and increased IL-10 pro-
duction (p < 0.01) (Figure 3).
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Fig. 1 — Effect of piclidenoson on the metabolic activity, apoptosis, and necrosis of human PBMCs.
Cells were treated with increasing concentrations of piclidenoson (250 nM — 1,500 nM) for 24 hrs.
Cytotoxicity was determined using the MTT assay and the results are presented as the percent of
metabolic activity, relative to the control (100%) (A); the percentage of viable cells, apoptotic cells
(Annexin-V* PI~ for early apoptosis; Annexin-V* PI* for late apoptosis), and necrotic cells
(Annexin-V~ PI*) is presented, as determined by Annexin-V/PI staining and flow cytometry
analysis (B), with a representative example shown in panel C. Values are presented as

mean + standard deviation from 4 independent experiments (A, B).
*p <0.05, ** p <0.01 compared with corresponding control (piclidenoson-non-treated PBMCs).
MTT - 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; FITC — fluorescein
isothiocyanate; PBMCs — peripheral blood mononuclear cells; Ctrl — control cells.
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Fig. 2 — The effects of piclidenoson on PHA-stimulated proliferation of PBMCs. Cells were cultivated with PHA alone
or PHA with different concentrations of piclidenoson for 3 days. Proliferation was evaluated using MTT assay
(the results are presented as the percent relative to the control — 100%) (A) and CFSE staining dye followed by flow
cytometry analysis (B, C). Data are expressed as mean + standard deviation from 4 independent experiments (A, B);
the analysis of CFSE dilution is shown on histograms from one representative experiments (C). *p < 0.05.
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Fig. 3 — Effects of piclidenoson on pro-inflammatory and T-helper cytokine production by PHA-stimulated PBMCs.
Cells were cultivated with PHA alone or PHA with different concentrations of piclidenoson for 3 days. Cytokine
production was measured in the supernatants of PBMC cultures using ELISA Kits. Cytokine levels are expressed

as mean + standard deviation (n = 4). *p <0.05, ** p < 0.01, *** p < 0.001 compared to the control.
TNF-a — tumor necrosis factor-alpha; IL — interleukin; n — number; ELISA — Enzyme-Linked Immunosorbent Assay.
For other abbreviations, see Figures 1 and 2.
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Discussion

This study investigated the anti-inflammatory properties
of piclidenoson in a model of PHA-stimulated PBMCs.
PBMCs are invaluable for in vitro immunological research.
Predominantly consisting of T lymphocytes, PBMCs offer a
practical model for evaluating the effects of various
treatments on cell division and cytokine production #. PHA
interacts with certain carbohydrates on T-cell surfaces and is
frequently applied in in vitro experiments to stimulate the
activation of lymphocytes, transforming them into
lymphoblasts that divide, proliferate, and release
cytokines 2, The previous report has shown that PHA
stimulation leads to a swift increase in the expression of
A3AR in T cells %°.

Piclidenoson is being investigated as a therapeutic
option for autoimmune inflammatory disorders such as
psoriasis and RA. The results of clinical trials affirm its
safety, good tolerability, and significant anti-inflammatory
properties ° %, Previous studies have reported increased
A3AR expression in the PBMCs of patients with
autoimmune inflammatory conditions like Crohn’s disease,
RA, and psoriasis in contrast to healthy subjects 3. The
precise mechanism of piclidenoson’s action remains
uncertain. Earlier findings suggest that it involves the
modulation  of  critical  signaling  proteins  like
phosphatidylinositol-3 kinase (PI3K), protein kinase A
(PKA), protein kinase B (PKB/AKT), and IkappaB kinase.
This modulation appears to lead to the disruption of the NF-
kB and Wnt/B-catenin pathway and the suppression of
inflammatory cytokine production 2. In this investigation,
we found that piclidenoson, applied at non-toxic
concentrations, suppressed proliferation and modulated
cytokine production of pro-inflammatory cytokines IL-1B,
TNF-a, IL-23, and IL-36, as well as Th cytokine profile such
as IFN-y, IL-5, IL-17, and IL-10, in human PBMCs in vitro.

Our results demonstrated that piclidenoson, at a concen-
tration of 1,500 nM, increased the number of late apoptotic
and necrotic cells and reduced the metabolic activity of
PBMC:s in vitro. Earlier studies showed that A3AR agonists
affect cell survival in different ways 2. At low nanomolar
concentrations, they protect human promyelocytic leukemia
cell line (HL-60) and pro-monocytic cell line (U937) cells
from apoptosis and preserve chick cardiac ventricular myo-
cytes from hypoxic heart damage 3 3. However, at high mi-
cromolar concentrations (20-40 pM), A3AR agonists induce
the death of rat astroglial cells, cerebellar granule neurons,
and HL-60 cells 3%, According to some studies, A3AR ac-
tivation leads to apoptotic cell death ** %, while other authors
report necrotic cell death *. Cytotoxicity tests showed that
piclidenoson exerts cytotoxic properties at the highest con-
centration of 1,500 nM, so in further research, we used lower
concentrations of 250, 500, and 1,000 nM.

For the first time, our study suggests that piclidenoson
inhibits PBMC proliferation in the nanomolar range
(250 nM-1,000 nM). According to the results of the MTT
test and apoptosis/necrosis assay, inhibited proliferation was
not attributed to drug cytotoxicity. Jeffe et al. *® demonstrated

Kozi¢ L, et al. Vojnosanit Pregl 2025; 82(3): 170-178.

that piclidenoson, at a concentration of 20 uM, can inhibit
the proliferation of PHA-stimulated human PBMCs in vitro.
Similarly, other authors reported that piclidenoson inhibits
PHA-stimulated human lymphocyte proliferation at
concentrations of 10 pM, 100 pM, and 250 UM 3. However,
they did not employ any cytotoxicity assay method in their
research, so the relationship between these effects and
cellular apoptosis remains unclear. As reported by Cohen et
al. %, piclidenoson at a nanomolar concentration (10 nM)
demonstrated the ability to inhibit the proliferation of
immortalized human keratinocyte line cells (HaCaT), which
is in accordance with our results.

Based on their cytokine secretion profiles, there are at
least four types of Th cells: Thl, Th2, Th17, and T regulato-
ry (Treg). Thl cells are characterized by the production of IL-
2 and IFN-y, while Th2 cells produce IL-4, IL-5, IL-10, and
IL-13. Th17 cells are primarily defined by the production of
IL-17A and 1L-22 “, Lastly, Treq cells, known for their im-
munosuppressive role, generate IL-10 and transforming
growth factor (TGF)-B “. Lymphocytes produce pro-
inflammatory cytokines, which play crucial roles in both
physiological and pathological conditions, modulating im-
mune responses and disease progression. The anti-
inflammatory effects of A3AR agonists have been demon-
strated in various experimental models and in vitro studies.
Importantly, our study is the first to examine the effects of
piclidenoson on IL-23 and IL-36 production in a model of
PHA-stimulated PBMCs. In a model using cultured PBMCs
from RA patients, ASAR agonist N°®-(3-iodo-benzyl)-2-
chloro-adenosine-5’-N-methyluronamide (CI-IB-MECA)
(100 nM) was found to decrease the production of TNF-q,
IL-6, and IL-1pB, along with reducing NF-kB activation.
These effects were observed in PBMCs stimulated with
phorbol myristate acetate for 24 hrs *. In the model of LPS-
stimulated RAW 264.7 mouse macrophage cells, Lee et al. 4
demonstrated that CI-IB-MECA suppressed TNF-a produc-
tion after 6 hrs of incubation. Additionally, in the same
study, CI-IB-MECA reduced IL-1B messenger ribonucleic
acid (MRNA) expression after 4 hrs and IL-1B protein ex-
pression after 8 hrs. Similarly, in LPS-treated BV-2 micro-
glial cells, adenosine (100 puM) and CI-IB-MECA (1 pM)
suppressed LPS-induced TNF-a protein and mRNA levels by
inhibiting PIBK/AKT and NF-kB activation after 4 hrs of in-
cubation *. As reported by Cohen et al. %°, piclidenoson
(10 nM) inhibits the proliferation of HaCaT cells through the
dysregulation of the NF-«kB signaling pathway and also sup-
presses IL-17 and IL-23 expression levels. Our results con-
firmed that piclidenoson, across all applied concentrations,
reduced TNF-a production but did not modify IL-6 produc-
tion. However, in contrast to previous investigations on
A3AR agonists > 4 4 the highest concentration of picli-
denoson led to an increase in IL-1B production, while other
concentrations decreased its production. The drug may influ-
ence the processing and secretion of IL-13 by modulating the
activity of inflammasomes or proteases, which are essential
for the release of IL-1p from its precursor. The inflam-
masome nucleotide-binding domain, leucine-rich-containing
family, pyrin domain-containing-3 (NLRP3) activates
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Caspase-1, responsible for IL-1p release. Research in a dia-
betic rat kidney model has shown that A3AR antagonism
blocks the increase in Caspase-1 and reduces NF-kB expres-
sion in the renal tubular epithelium, leading to a decrease in
IL-1PB and IL-18 production, which was confirmed by meas-
uring the urinary secretion of these cytokines. The effect of
A3AR antagonism with MRS 1220 (0.1 mg/kg) resulted in
reduced levels of the profibrotic marker alpha-smooth mus-
cle actin (a-SMA) at the histological level and restoration of
proteinuria in diabetic rats, significantly reducing kidney
damage. The authors concluded that A3AR antagonism may
serve as a potential therapeutic target through selective
blockade of the NLRP3 inflammasome #’. Furthermore, in a
mouse macrophage model, the non-selective adenosine re-
ceptor agonist 5’-N-ethylcarboxamidoadenosine (10 uM),
acting through A2AR, increased IL-1B secretion by
maintaining inflammasome activity via the
CAMP/PKA/CREB/HIF-1a pathway . A potential explana-
tion for our results may be that piclidenoson, at micromolar
concentrations, stimulates IL-1p secretion, maintaining in-
flammasome activity through A3 or A2 adenosine receptors
or another signaling pathway, while at nanomolar concentra-
tions, it inhibits secretion. The molecular mechanisms under-
lying this process require further investigation.

In our study, piclidenoson decreased IL-23 production
in concentrations of 250 nM and 1,000 nM, but there is no
statistically significant difference for concentrations of
500 nM. Furthermore, piclidenoson at concentrations of
500 nM and 1,000 nM has also decreased the production of
IL-36 from PHA-stimulated PBMCs. As a pro-inflammatory
cytokine, IL-23 is generated by activated monocytes, as well
as activated antigen-presenting cells such as dendritic cells
(DCs) and macrophages, T cells, B cells, and endothelial
cells. It plays a crucial role in the pathogenesis of some dis-
eases by modulating the activities of Th17 cells. These cells,
in response to 1L-23, produce 1L-17 *°. Elevated 1L-17 lev-
els have been observed in various conditions such as psoria-
sis, multiple sclerosis, Behcet’s disease, uveitis, and the
synovial fluid of RA patients %, The identification of the IL-
23/1L-17 pathway has significantly improved the under-
standing of the pathogenesis of inflammatory diseases and
expanded therapeutic possibilities 5% 52, Within the I1L-36 cy-
tokine family, there are three agonists (IL-36a, IL-36p, and
IL-36vy) and one antagonist (IL-36 receptor antagonist). Alt-
hough primarily synthesized by keratinocytes, other cell
types, including mononuclear cells, inflammatory macro-
phages, and DCs, can also produce members of the 1L-36
cytokine family *3. New findings suggest that 1L-36 disorder
has an important role in some autoimmune disorders, in-
cluding psoriasis, atopic dermatitis, RA, and allergic contact
dermatitis 5. To our knowledge, there have been no similar

studies investigating the impact of A3AR agonist on IL-36
production so far, and it will be very important to conduct
similar experiments on other cell lines in vitro.

Our findings indicate that piclidenoson, at its highest
concentration, reduced the production of IFN-y and IL-5 and
Thl and Th2 cytokine subsets, respectively. Moreover, all
applied concentrations of piclidenoson decreased IL-17 pro-
duction, a cytokine characteristic of Th17 cells. From these
results, we can speculate that piclidenoson at concentrations
of 1,000 nM exerts a suppressive effect on the Th1/Th2 re-
sponse and that all applied concentrations can suppress the
Th17 response. Additionally, we observed an increase in the
secretion of IL-10 at all tested concentrations of picli-
denoson. IL-10, generated by various immune cells, includ-
ing T and B cells, is very important in regulating excessive
inflammation by suppressing the production of pro-
inflammatory cytokines . IL-10 can decrease the production
of IL-12 by macrophages and DCs, a key cytokine for Thl
differentiation %. Likewise, IL-10 can inhibit the prolifera-
tion and production of IL-2, IFN-y, IL-4, IL-5, and TNF-a by
CDA4 T cells and thus regulate innate and adaptive Thl and
Th2 responses 7. Our research results on PBMCs and previ-
ous in vitro studies ° * on LPS-activated RAW 264.7 mac-
rophages and mouse CD4 T lymphocytes indicate that picli-
denoson increases the production of IL-10. In this context,
we can suggest that lower Th1/Th2 response can be connect-
ed with increased IL-10 production. In addition, early
study ® demonstrated that lower IL-17 production is associ-
ated with decreased IL-23 production, which is in accord-
ance with our findings. IL-23, released by mono-
cytes/macrophages or DCs, stimulates the generation of
IL-17-producing T cells 49 %2,

Conclusion

We showed that piclidenoson exerts anti-inflammatory
properties through a model of PHA-stimulated PBMCs.
Piclidenoson can modulate PBMC proliferation in nanomolar
concentrations and inhibit TNF-o, IL-23, and IL-36
production. Moreover, we showed that the highest
concentration of piclidenoson can suppress the production of
Thl and Th2 cytokines, IFN-y and IL-5. All applied
concentrations of piclidenoson can suppress IL-17
production, a cytokine specific to Thl7 cells. This
knowledge could provide a foundation for further research to
support the potential therapeutic  applications  of
piclidenoson. Additional investigations are needed to
understand the molecular processes underlying these effects.
Furthermore, research on other cell lines will be essential to
validate these findings and explore the broader potential of
piclidenoson’s immunomodulatory effects.
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