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Introduction
Anti-inflammatory cytokines have demonstrated therapeutic 

potential in various inflammatory disorders, including autoimmune 
diseases, allergic reactions, and chronic inflammatory conditions such 
as rheumatoid arthritis and inflammatory bowel disease. Manipulation 
of anti-inflammatory cytokine pathways, through the use of cytokine 
therapy or interventions targeting their signaling pathways, holds 
promise for therapeutic strategies aimed at dampening excessive 
inflammation and restoring immune balance [1].

Interleukin-10 (IL-10): IL-10 is a potent anti-inflammatory 
cytokine that suppresses the production of pro-inflammatory cytokines 
and inhibits the activation of immune cells. It helps to maintain immune 
homeostasis and prevent excessive inflammation. Mounting proof 
demonstrates that ethanol (EtOH) openness actuates neuroimmune 
flagging. A lot of research has been done on how acute and chronic 
EtOH exposure affects pro-inflammatory cytokines. Conversely, little is 
had some significant awareness of the guideline of neurotransmission 
or potentially regulation by calming cytokines in the cerebrum after an 
intense EtOH openness. Interleukin-10 (IL-10), an anti-inflammatory 
cytokine, is upregulated during withdrawal from chronic EtOH 
exposure, according to recent evidence. In the current review, we show 
that IL-10 is expanded mid (1 h) after a solitary inebriating portion of 
EtOH (5 g/kg, intragastric) in Sprague Dawley rodents [2]. We likewise 
show that IL-10 quickly manages GABAergic transmission in dentate 
gyrus neurons. Dose-dependently, IL-10 application reduces the area 
and frequency of the miniature inhibitory postsynaptic current (mIPSC) 
and the magnitude of the picrotoxin sensitive tonic current (Itonic) in 
brain slice recordings, indicating pre- and postsynaptic mechanisms. 
A PI3K inhibitor LY294002 (yet not the negative control LY303511) 
removed the inhibitory impacts of IL-10 on mIPSC region and Itonic, 
however not on mIPSC recurrence, showing the contribution of PI3K in 
postsynaptic impacts of IL-10 on GABAergic transmission. Finally, we 
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Abstract
Inflammation is a complex biological response that plays a vital role in the immune system’s defense 

mechanisms against harmful stimuli. However, excessive or prolonged inflammation can lead to tissue damage and 
contribute to the development of various chronic diseases. To counterbalance the pro-inflammatory effects, anti-
inflammatory cytokines act as essential modulators, regulating the immune response and dampening inflammation. 
Anti-inflammatory cytokines are a class of signaling molecules produced by various immune and non-immune cells 
in response to inflammatory stimuli. These cytokines, including interleukin-10 (IL-10), transforming growth factor-
beta (TGF-β), and IL-1 receptor antagonist (IL-1ra), exert potent immunosuppressive and anti-inflammatory effects. 
The primary role of anti-inflammatory cytokines is to downregulate the production and activity of pro-inflammatory 
cytokines such as tumor necrosis factor-alpha (TNF-α), interleukin-1 beta (IL-1β), and interleukin-6 (IL-6). They 
achieve this by inhibiting the activation of immune cells, suppressing the production of inflammatory mediators, 
and promoting the differentiation and function of regulatory immune cells. Through their regulatory functions, anti-
inflammatory cytokines contribute to maintaining immune homeostasis and preventing excessive tissue damage. 
They play crucial roles in resolving inflammation after an acute immune response, promoting tissue repair, and 
preventing the development of chronic inflammatory conditions. Dysregulation or deficiency of anti-inflammatory 
cytokines can lead to unchecked inflammation and heightened susceptibility to inflammatory diseases.

discover a novel neurobehavioral mechanism by which IL-10 reduces 
acute EtOH-induced hypnosis and regulates EtOH sensitivity. Based on 
these findings, it appears that EtOH triggers an earlier release of IL-10 
in the brain. This could be a factor in the neuronal hyperexcitability 
and disturbed sleep that result from prolonged exposure to EtOH. In 
addition, these findings reveal IL-10 signaling as a potential therapeutic 
target for alcoholism and other CNS disorders characterized by altered 
GABAergic transmission [3].

Transforming growth factor-beta (TGF-β): TGF-β has diverse 
functions, including its role as an anti-inflammatory cytokine. It 
inhibits the proliferation and activation of immune cells and promotes 
tissue repair and regeneration. TGF-β is crucial in suppressing immune 
responses and reducing inflammation.

Interleukin-4 (IL-4): IL-4 is involved in regulating the immune 
response and has anti-inflammatory properties. It inhibits the production 
of pro-inflammatory cytokines and promotes the differentiation of 
immune cells into anti-inflammatory phenotypes. The shared receptor, 
which consists of the IL-4 receptor chain and the IL-13 receptor 1 chain 
(IL-13R1), can be bound by both IL-4 and IL-13. nonetheless, the 
systems by which these ligands tie to the receptor chains are unique, 
empowering the chief elements of these ligands to appear as something 
else [4]. The D1 domain, an N-terminal Ig-like domain found in IL-
13R-1, is the specific and crucial binding unit for IL-13, as previously 
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demonstrated. In any case, it has still stayed dark which amino corrosive 
has explicit restricting ability to IL-13 and why the D1 area goes about 
as the limiting site for IL-13, yet not IL-4. To resolve these inquiries, 
in this study we performed mutational examinations for the D1 area, 
joining the underlying information to recognize the amino acids basic 
for restricting to IL-13. Transformations of Lys-76, Lys-77, or Ile-78 in 
c′ strand in which the gem structure showed cooperation with IL-13, 
and those of Trp-65 and Ala-79 contiguous the connecting site, brought 
about critical disability of IL-13 restricting, exhibiting that these amino 
acids create the limiting site. Additionally, IL-13 binding was impaired 
by N-terminal-strand mutations of Val-35, Leu-38, or Val-42, probably 
due to decreased structural stability. IL-4 binding was unaffected by any 
of the mutations used here. These outcomes show that the D1 space 
of IL-13Rα1 goes about as a liking converter, through direct cytokine 
connections, that permits the common receptor to answer differentially 
to IL-4 and IL-13 [5].

Interleukin-13 (IL-13): IL-13 shares similarities with IL-4 and has 
similar anti-inflammatory effects. It can suppress the production of 
pro-inflammatory cytokines and modulate immune cell function.

Interleukin-1 receptor antagonist (IL-1Ra): IL-1Ra competes 
with the pro-inflammatory cytokine interleukin-1 (IL-1) for binding to 
its receptor, effectively blocking its pro-inflammatory effects. It helps to 
maintain the balance between pro-inflammatory and anti-inflammatory 
responses. The interleukin-1 (IL-1) group of cytokines and receptors 
are ensnared in the working of natural and versatile resistance and the 
beginning of irritation. They are broadly communicated in underlying 
and resistant cells with stamped articulation inside obstruction 
mucosal surfaces. In the lung, stomach and skin, which are normal 
section locales for microorganisms, they play fundamental capabilities 
in keeping up with the useful honesty of the boundary and oversee 
natural and versatile resistance in light of affront and contaminations. 
Mechanisms involving decoy receptors and protease degradation tightly 
regulate the IL-1 cytokines in tissue sites. A variety of inflammatory 
diseases are caused by dysregulation of these processes and abnormal 
tissue inflammation. This survey will address the jobs of the different 
IL-1 cytokines at the lung, stomach and skin boundary surfaces at 
homeostasis, and their jobs as provocative go between in sicknesses 
like asthma, ongoing obstructive pneumonic infection, fiery entrails 
illnesses, atopic dermatitis and psoriasis [6].

Interleukin-11 (IL-11): IL-11 has both pro-inflammatory and anti-
inflammatory properties depending on the context. It can modulate 
immune cell function and inhibit the production of pro-inflammatory 
cytokines.

Interleukin-37 (IL-37): IL-37 is a relatively newly discovered 
cytokine with potent anti-inflammatory properties. It suppresses the 
production of pro-inflammatory cytokines and dampens immune 
cell activation. Interleukin 37 (IL-37) is a calming cytokine which 
altogether lessens the creation of numerous proinflammatory cytokines 
and restrains their actuation. It may also play a role in atherosclerotic 
diseases because it is highly expressed in the foam-like cells of plaques 
in the coronary and carotid arteries. Numerous past examinations 
affirmed the job of IL-37 in BD. However, little is known about how it 
affects these patients’ macro and microcirculations [7].

Using duplex ultrasound to measure changes in blood flow velocity 
and the intima-media thickness (IMT) of the common carotid arteries 
(CCA), evaluation of atherosclerosis is a very helpful tool for the early 
diagnosis of many cardiovascular diseases 8 and for managing various 
atherosclerotic conditions. Estimation of the lower leg brachial file (ABI) 

is one more valuable apparatus for concentrating on atherosclerosis and 
can anticipate cardiovascular passing and all-cause mortality [8].

Materials and Methods
HAP1 cell culture

HAP1 cells were kept up with in DMEM (Sigma) with 10% fetal 
cow-like serum (Sigma) at 37 °C and 5% CO2. Cells were disengaged 
with 0.05% Trypsin-EDTA (Gibco). Cells were routinely checked for 
mycoplasma.

PBMC segregation and macrophage separation

Solid contributor blood tests were gotten as a component of the IBD 
companion (09/H1204/30) and GI biobank (16/YH/0247) and HPS 
patient blood from Mount Sinai, NY. Density gradient centrifugation was 
carried out with Lymphoprep (Axis-Shield). Monocytes were improved 
from PBMCs utilizing the adherence method55,61 and treated with 100 
ng/mL M-CSF (Research and development frameworks) in RPMI-1640 
(Sigma), 10% FCS (Sigma) and 1% Penicillin/Streptomycin (Sigma) for 
5 days to separate into macrophages [9].

CRISPR/Cas9 quality altering and siRNA transfections

gRNA successions were gotten from recently revealed guides62. 
RNP edifices were produced by the maker’s convention utilizing HiFi 
Cas9 (IDT) and transfections were performed utilizing lipofectamine. 
We utilized the non-targeting siRNA pool #1 and the Rab32 siGENOME 
for siRNA transfections. Cells were transfected with 40 nM siRNA 
and INTERFERin (Polyplus transfection, 409-10) as per the maker’s 
convention. Tests were performed 72 h following transfection [10].

Lentiviral creation and transduction: Plasmids utilized for 
lentiviral transduction were pLJC5-Tmem192-3xHA (a gift from David 
Sabatini, Addgene plasmid 102930), psPAX2 (a gift from Didier Trono, 
Addgene plasmid 12260) and pMD2.G (a gift from Didier Trono, 
Addgene plasmid 12259). We transfected HEK293T cells (ATCC) at 
60-80% conversion utilizing lipofectamine (ThermoFisher) and Opti-
MEM (Gibco). Viral supernatant was gathered after 48 and 72 h, sifted 
through a 0.45 μm channel, and used to transduce HAP1 cells with 6 μg/
mL polybrene (TR-1003-G, Sigma). After 48 h, cells were emphatically 
chosen with 0.5 μg/mL puromycin (P8833, Sigma).

RNA extraction, cDNA blend, and qPCR

RNA extraction was performed utilizing RNeasy small scale unit 
(Qiagen), cDNA blend was performed utilizing 1 μg RNA and High 
Limit cDNA Switch Record Pack (Applied Biosystems). The Taqman 
tests (Life Advancements) utilized in this review include: Rab32 
(Hs00199149_m1), RPLPO (Hs00420895_gH), HPS1 (Hs00945781_
g1), HPS4 (Hs01031019_m1), LDLR (Hs01092524_m1), FASN 
(Hs01005622_m1), HMGCR (Hs00168352_m1). The Ct method was 
used to calculate expression, which was then normalized to RPLPO 
expression levels.

Oxygen utilization rate

Oxygen utilization rate (OCR) of the HAP1 cells was measured on 
a XF96 extracellular transition analyzer (Seahorse Bioscience) utilizing 
the Seahorse XF Cell Mito Stress pack (Agilent, list number 103015-
100) and as indicated by the maker’s convention. With 1% FCS, 1 mM 
glutamine (Sigma, catalog number 59202C-100ML), and 2 mM sodium 
pyruvate (Sigma, catalog number S8636-100ML) in 12 replicates per 
condition, the Seahorse XFe96 FluxPak (Agilent, catalog number 
102601-100) and 50,000 HAP1 cells were plated in Seahorse base media 



Page 3 of 4

Citation: Hui C (2023) The Significance of Anti-inflammatory Cytokines in Immune Response Modulation and Inflammation Dampening. J Cytokine 
Biol 8: 457.

Volume 8 • Issue 4 • 1000457J Cytokine Biol, an open access journal

Prior to acquisition on the Seahorse machine, plates were incubated at 
37 °C for one hour in a CO2-free incubator. Non-mitochondrial oxygen 
consumption (values after rotenone and antimycin A addition) was 
subtracted to determine maximal respiration (after FCCP treatment) 
and basal respiration (before oligomycin addition) [11].

The Western blot

The cells were lysed in a pH 7.5 buffer with 50 mM Tris, 150 mM 
NaCl, 2 mM EDTA, 50 mM NaF, 1 percent Nonidet-P40, and 2 mM 
Na4P2O7, as well as protease inhibitors from Roche. Cell lysates were 
stacked on NuPAGE® Novex® 4-12% Bis-Tris Protein Gels, 1.0 mm, 10 
well (NP0321BOX) and running cushion (Life Advancements) utilizing 
standard conventions. On a PVDF membrane (Invitrolon, LC2005 
Thermo Fisher), transfer buffer from Life Technologies was used for 
the blotting procedure. The accompanying antibodies were utilized: 
hostile to LAMP2 (clone H4B4, St Nick Cruz Biotechnology), against 
HA (clone C29F4, Cell Flagging), against CTSC (clone D-6, Santa 
Clause Cruz Biotechnology), hostile to mTOR (2972, polyclonal, Cell 
Flagging), against pS6 Ser235/236 (polyclonal, Cell Flagging, 2211S), 
hostile to GAPDH (clone 14C10, HRP form, Cell Flagging, 3683S) 
and against β-actin (8H10D10, HRP form, Cell Flagging). On a Biorad 
Chemidoc imaging system, signals were recorded after being detected 
by enhanced chemiluminescence (ECL, GE Healthcare Life Science) 
and HRP conjugated secondary antibodies (Cell Signaling).

Result and Discussion 
Serum proteomics shows a TNF/IL-1α fiery mark in HPS-1 
patients

Next tried to comprehend pertinent proteins and cytokines that 
are differentially addressed in the serum of patients with HPS-1. We 
utilized an irritation board from O-connect proteomics to cross 
examine 92 proteins in HPS-1 patient serum. Despite the fact that there 
was heterogeneity among controls, HPS-1 patients grouped together in 
a various leveled heatmap (Fig. 1f). TNF, IL-1, CDCP1, IL-2, and TGF-, 
as well as elevated trends for IL-6 and IFN-, comprised a particularly 
enriched cluster of proteins in the serum of HPS-1 patients (Fig. 1g; 
Additional Table 2)21 A pathway examination of the proteins that 
bunch differentially between HPS-1 and controls features incendiary 
pathways, for example, the TNF flagging outpouring (Beneficial Table 3). 
A principal component analysis of the proteins demonstrates that HPS-
1 patients are distinct from healthy controls; however, HPS-1 patients 
with IBD, PF, or neither of these complications are distinguished (Fig. 
1h). Regardless of whether HPS-1 patients have intestinal or pulmonary 
manifestations, this analysis reveals an underlying dysregulation of 
cytokines in their serum [12].

In HPS-1 patient tissue, spatial transcriptomics reveals 
granuloma-associated signatures

The study of HPS intestinal tissue biology has been complicated 
by a number of factors. Spatial transcriptomics reveals granuloma-
associated signatures in HPS-1 patient tissue. The illness is uncommon 
and the potential for over the top draining from thrombocyte absconds 
in HPS-1 patients confines examination into tissue science. We, in this 
manner, utilized formalin fixed paraffin implanted tissue filed from a 
colonic resection of a patient with granulomatous colitis. The HPS-1 
patient was analyzed at 2 years old and had a segmental colectomy at 
8 years because of stubborn sickness. Applying Nanostring GeoMx 
spatial transcriptomics, this material permitted us to study penetrating 
invulnerable populaces as well as epithelial cells with particular 

microanatomical areas. The size of the resection material permitted 
various intra-tissue correlations between these microanatomical areas 
and cell types. Submucosal granuloma formation and extensive myeloid 
and T lymphocyte infiltration of the submucosa and lamina propria 
were observed when cellular nuclei were stained with CD45, CD3, and 
CD68 (Fig. 2a; Figure supplemental 4a, b). In head part examination, 
the area of the tested regions represents the most variety in quality 
articulation, exhibiting an unmistakable mark of the granuloma 
contrasted with lamina propria and peri-granuloma districts (Fig. 
2b). In equal, significant variety was made sense of by the cell contrast 
between myeloid (CD68+) and non-myeloid (CD3+, CD45−) cells.

Myeloid cells exhibit high BLOC-3 pathway expression, 
according to multi-tissue single cell analysis

Gene expression in various HPS-relevant tissues, including 
the skin (albinism), PBMCs (monocyte activation and reduced 
regulatory T cells), the lung (fibrosis), and the gastrointestinal tract 
(inflammation), was examined using multi-tissue single cell analysis. 
True to form, melanocytes communicated all qualities in the Coalition 
3 pathway firmly, and among PBMCs, the myeloid compartment and 
specifically CD14+ monocytes and CD1c+ dendritic cells displayed 
high articulation. Using quantitative polymerase chain reaction 
(qPCR), we confirmed that monocytes, particularly those that undergo 
differentiation into macrophages, express HPS1 and HPS4. Finally, 
we examined an idiopathic pneumonic fibrosis and a pooled colonic 
single cell dataset of patients with ulcerative colitis and non-excited 
controls. Concerning different tissues, there was principally myeloid 
articulation of the pathway qualities in the lung and stomach. Our 
multi-tissue quality articulation examinations propose that among safe 
cells, phagocytes emphatically express the Coalition 3 hardware, steady 
with our perceptions in HPS-1 patients highlighting huge changes in 
monocyte number and aggregate [13].

Conclusion
In conclusion, anti-inflammatory cytokines play a critical role in 

regulating the immune response and attenuating inflammation. These 
cytokines, including interleukin-10 (IL-10), transforming growth 
factor-beta (TGF-β), and IL-1 receptor antagonist (IL-1ra), exert 
potent immunosuppressive effects by inhibiting the production and 
activity of pro-inflammatory cytokines. Their regulatory functions 
contribute to maintaining immune homeostasis and preventing 
excessive tissue damage. The balance between pro-inflammatory and 
anti-inflammatory cytokines is crucial for proper immune function. 
Dysregulation or deficiency of anti-inflammatory cytokines can 
lead to uncontrolled inflammation and an increased susceptibility to 
inflammatory diseases. Therefore, understanding the mechanisms 
of anti-inflammatory cytokine signaling and exploring therapeutic 
interventions targeting these pathways hold significant promise for the 
treatment of inflammatory disorders.

Furthermore, anti-inflammatory cytokines have demonstrated 
therapeutic potential in various inflammatory conditions, including 
autoimmune diseases, allergies, rheumatoid arthritis, and inflammatory 
bowel disease. Manipulation of anti-inflammatory cytokine pathways 
through cytokine therapy or interventions targeting their signaling 
pathways may offer effective strategies for dampening excessive 
inflammation and restoring immune balance. In summary, anti-
inflammatory cytokines represent a crucial aspect of the immune 
response and inflammation regulation. Continued research into the 
mechanisms and therapeutic potential of these cytokines will likely 
lead to novel treatments for inflammatory diseases and contribute to 
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improved patient outcomes.

Acknowledgment 

None

References
1.	 Neefjes JJ, Ploegh HL (1988) Allele and locus-specific differences in cell 

surface expression and the association of HLA class I heavy chain with beta 
2-microglobulin: differential effects of inhibition of glycosylation on class I 
subunit association. European journal of immunology 18:801-810. 

2.	 Luoma K, Riihimäki H, Luukkonen R, Raininko R, Viikari-Juntura E, et al. (2000) 
Low back pain in relation to lumbar disc degeneration. Spine 487-492.

3.	 Roberts S, Evans H, Trivedi J, Menage J (2006) Histology and pathology of the 
human intervertebral disc. J Bone Jt Surg 88:10-14.

4.	 Raj PP (2008) Intervertebral disc: Anatomy-physiology-pathophysiology-
treatment. Pain Pract 8:18-44.

5.	 Kos N, Gradisnik L, Velnar T (2019) A brief review of the degenerative 
intervertebral disc disease. Med Arch 73:421-424.

6.	 Rahmani S, Roohbakhsh A, Karimi G (2023) Inhibition of Drp1-dependent 
mitochondrial fission by natural compounds as a therapeutic strategy for organ 
injuries. Pharmacol Res 188:106672. 

7.	 Nandhini P, Gupta PK, Mahapatra AK, Das AP, Agarwal SM, et al. (2023) In-
Silico molecular screening of natural compounds as a potential therapeutic 
inhibitor for Methicillin-resistant Staphylococcus aureus inhibition. Chem Biol 
Inter 374:110383.

8.	 Li J, Wang X, Meng X, Zhou X, Huang H, et al. (2023) Geraniin targeting 
CaMKK2 inhibits lipid accumulation in 3T3-L1 adipocytes by suppressing 
lipogenesis. Chem Biol Inter 372:110364.

9.	 Islam MR, Akash S, Rahman MM, Nowrin FT, Akter T, et al. (2022) Colon 
cancer and colorectal cancer: prevention and treatment by potential natural 
products. Chem Biol Inter 368:110170. 

10.	Nan Y, Su H, Zhou B, Liu S (2022) The function of natural compounds in 
important anticancer mechanisms. Front Oncol 12:1049-888.

11.	Moloudizargari M, Asghari MH, Goel A (2021) The therapeutic triad of 
extracellular vesicles: as drug targets, as drugs, and as drug carriers. Biochem 
Pharmacol 192:114714. 

12.	Kalluri R, LeBleu VS (2020) The biology, function, and biomedical applications 
of exosomes. Science 367:e6977.

13.	Stanly C, Moubarak M, Fiume I, Turiak L, Pocsfalvi G (2019) Membrane 
transporters in Citrus clementina fruit juice-derived Nanovesicles. Int J Mol Sci 
20:6205.

https://onlinelibrary.wiley.com/doi/10.1002/eji.1830180522
https://onlinelibrary.wiley.com/doi/10.1002/eji.1830180522
https://onlinelibrary.wiley.com/doi/10.1002/eji.1830180522
https://onlinelibrary.wiley.com/doi/10.1002/eji.1830180522
https://journals.lww.com/spinejournal/Abstract/2000/02150/Low_Back_Pain_in_Relation_to_Lumbar_Disc.16.aspx
https://journals.lww.com/jbjsjournal/Abstract/2006/04002/Histology_and_Pathology_of_the_Human.3.aspx
https://journals.lww.com/jbjsjournal/Abstract/2006/04002/Histology_and_Pathology_of_the_Human.3.aspx
https://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2007.00171.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1533-2500.2007.00171.x
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32082013/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32082013/
https://linkinghub.elsevier.com/retrieve/pii/S1043-6618(23)00028-2
https://linkinghub.elsevier.com/retrieve/pii/S1043-6618(23)00028-2
https://linkinghub.elsevier.com/retrieve/pii/S1043-6618(23)00028-2
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(23)00050-9
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(23)00050-9
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(23)00050-9
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(23)00031-5
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(23)00031-5
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(23)00031-5
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(22)00375-1
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(22)00375-1
https://linkinghub.elsevier.com/retrieve/pii/S0009-2797(22)00375-1
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36686745/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/36686745/
https://linkinghub.elsevier.com/retrieve/pii/S0006-2952(21)00330-0
https://linkinghub.elsevier.com/retrieve/pii/S0006-2952(21)00330-0
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32029601/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/32029601/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31835328/
https://www.ncbi.nlm.nih.gov/pmc/articles/pmid/31835328/

	Title
	Corresponding author
	Abstract 

