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Abstract

Having reviewed the different significant etiopathogenesis and role of Vitamin D/its Receptor and Allyl Isothiocyanate (AITC)",
with Prospective Therapies Like L-Carnitine (LC), Nicotinamide Ribose (NR) Combination, as well as Apical Sodium Dependent Bile
Acids Transporter (ASBT) or Volixibat and Silybin, probiotics, prebiotics, and synbiotics., role of Resveratrol’s Effects, natural prod-
ucts in the treatment of diabesity, inclusive of polyphenols along with flavonoids, dietary polyphenols, like resveratrol, curcumin,
proteintyrosine phosphatasel B ( PTP1B) inhibitors, plant terpenes (specifically monoterpenes), flavonoids (querceetin, kaemph-
erol), ursolic acid, besides epigenetic modes of certain plant agents antidiabetic action, like nonflavonoid polyphenols like curcumin,
tannins, lignans as well as resveratrol, or flavonoids like anthrocyanins, epigallocatechin gallate (EGCG), quercetin, naringin, rutin
along with kaempherol, astragaloside IV and other prospective agents, knowledge of Hepatic Macrophages and association of dietary
fatty acids and gut microbiota alterations with Gut-Liver Axis with Gut Microbiome Dysbiosis correlated non alcoholic fatty Acid liver
disease (NAFLD) along with non alcoholic steatohepapititis ( NASH) alias metabolic dysfunction-associated steatosis liver disease
(MASLD, alias NAFLD earlier) or MASH now, Curcumin Actions, role ofi) Obeticholic acid (OCA; Farsenoid X receptor [FXR] agonist)
ii) Elafibranor (a Peroxisome Proliferator Activated Receptor [PPAR ] a as well as § agonist) iii) cenicriviroc (CVC-a dual antagonist
of C-C chemokine receptor (cenicriviroc CCR) types 2 as well as 5 iv) resmetriom (THR-[3- agonist) as well as aramchol (stearoyl-Co
A desaturase [SCD1 inhibitor Yet no clearcut answer is there for therapy of, NAFLD,NASH metabolic dysfunction-associated steatosis
liver disease (MAFLD), MASH. Herewe further detail, which herbal, plant products evaluated might work in therapy of such disorder.

Other than silymarin, curcumin and probiotics, prebiotics, and synbiotics not much efficacy was seen with other bioactive com-

pounds evaluated globally.

Keywords: Metabolic dysfunction-associated steatosis liver disease (MASLD; Probiotics and Synbiotics; Curcumin; Silybin

Introduction

Previously we reviewed the different significant etiopathogene-
sis and role of different factors in development of newer therapies
for non alcoholic fatty Acid liver disease (NAFLD). By definition
non alcoholic fatty liver disease (NAFLD), classificationcan be per-
formed histologically into non alcoholic fatty liver or non alcoholic
steatohepapititis ( NASH). Role of Vitamin D /its Receptor and Allyl
Isothiocyanate (AITC) “ with Prospective Therapies Like L-Carni-

tine (LC), Nicotinamide Ribose (NR) Combination, as well as Apical

Sodium Dependent Bile Acids Transporter (ASBT) or Volixibat and
Silybin, Probiotics and Synbiotics, role of Resveratrol’s Effects Prac-
tical in multiple chronic inflammatory diseases and autoimmune
diseases, natural products in the treatment of diabesity, inclusive
of polyphenols along with flavonoids, dietary polyphenols, like
resveratrol, curcumin, proteintyrosine phosphatasel B ( PTP1B)
inhibitors, plant terpenes (specifically monoterpenes), flavonoids
(querceetin, kaempherol), ursolic acid, besides epigenetic modes of

certain plant agents antidiabetic action,like nonflavonoid polyphe-
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nols like curcumin, tannins, lignans as well as resveratrol, or fla-
vonoids like anthrocyanins, epigallocatechin gallate (EGCG), quer-
cetin, naringin, rutin along with kaempherol, astragaloside IV and
other prospective agents, knowledge of Hepatic Macrophages and
association of dietary fatty acids and gut microbiota alterations
with Gut-Liver Axis with Gut Microbiome Dysbiosis correlated
NAFLD along with NAFLD- HCC, probiotics, prebiotics, Synbiotics.
Actions of Curcumin -a magical agent for treatment of wide range
of diseases varying from Neuroinflammatory disease (AD,PD) -IBD
to DM and CVD,NAFLD,NASH along with various Cancers, De Novo
lipogenesis inhibitors, of NAFLD including Organokines for early
diagnosis and improvement of management and preventing early
HCC development, immunomodulatory action of Food Plants, on
Targeting Gut Microbiota (GM) for Avoidance of Metabolic dys-
function associated steatohepatitis propagation to Hepatocellular
Carcinoma, Melatonin as prospective therapy for NAFLD]. Despite
no FDA approved drugs for NASH, Vitamin E, Pioglitazone, along
with Liraglutide escalated liver histology of patients with NASH in
randomized controlled Clinical trial. Inspite of Vitamin E possess-
ing potential advantages, it has been correlated with contradictory
outcomes of total mortality, the haemorrhagic stroke as well as
prostate cancer in males >than 50yrs age [Pioglitazone results in
weight escalation, with its utility in NASH still getting evaluated
although now Sodium -glucose cotransporter 2 (SGLT2) inhibi-
tors are being evaluated in view of lack of above limitation,hence
adversities need to get balanced with the potential advantages in
NASH patients having no other option for therapy besides lifestyle
changes. Currently weight reduction as well as lifestyle changes
with the utilization of diet as well as exercise is advocated as the
1stline treatment. Nevertheless, long time compliance with life-
style changes is tough for sustenance in target population. Thus, a
main requirement that has not been resolved. We further detailed
5 Pharmacologic drugs-i) Obeticholic acid (OCA; Farsenoid X re-
ceptor [FXR] agonist) ii) Elafibranor (a Peroxisome Proliferator
Activated Receptor [PPAR] a as well as 6 agonist) iii) cenicriviroc
(CVC-a dual antagonist of C-C chemokine receptor (cenicriviroc
CCR) types 2 as well as 5 iv) resmetriom (THR-$- agonist) as well
as aramchol (stearoyl-Co A desaturase [SCD1 inhibitor-resulted in
enhancement of liver histology in phase 2 studies along with are
going through evaluation of their long term effectiveness as well as
safety. Extra a lot of innovative agents that target NASH-associated
pathways are undergoing phase 1 as well as 2 trials are about 200 p
Pharmacologic drugs are being analysed for NASH treatment ther-
apy. Yet no clearcut answer is there for therapy of NAFLD, NASH
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metabolic dysfunction-associated steatosis liver disease (MAFLD),
MASH [1-29]. Here we further detail, which herbal, plant products

evaluated might work in therapy of such disorder.

Nowadays, there is presence of occasional pharmacological
therapies for metabolic dysfunction-associated steatosis liver dis-
ease (MASLD, alias NAFLD earlier) or MASH, guaranteeing lifestyle
intervening, weight reduction as well as escalated physical activ-
ity portray the underpinnings of management [30]. Thus, there
is an escalating public value for dietary bioactive compounds for
hepatic health, which are inclusive of MASLD. The working defi-
nition for bioactives of the US National Institutes of Health Office
of Dietary Supplements is “components in food or dietary supple-
ments, different from the ones whose requirement is to fullfill basic
human nutritional needs, that are implicated in alteration of kinds
of health status”. Additionally, there is a parameter for generating
advocated consumption of dietary bioactive compounds [31]. Dif-
ferent examples of dietary bioactive compounds of public attrac-
tion in reference to MASLD are portrayed by curcumin (turmeric),
silymarin (Milk Thistle), resveratrol, in addition to, polyphenols ob-
tained from coffee along with green tea. The US National Institute
of Diabetes as well as Digestive in addition to, Kidney Diseases (NI-
DDK) determine that as much as 40% of patients with clinical pre-
sentation at hepatology clinics, utilized certain of dietary bioactive
substances [32]. Therefore, the aim of this validated asssessment
Center scoping review was is to isolate as well as study the present
properties of corroboration on dietary bioactive-compound-based
intervening for adults, 218 years of age, with MASLD/NAFLD. Such
scoping review by Handu etal. would impart knowledge in addi-
tion to research along with aid in future generation of randomized
controlled trials (RCTs) along with systematic reviews (SRs) in this

arena (Figurel,2).

Of the important findings from this scoping review was the geo-
graphical focus of research, with the maximum of studies performed
in Iran. Whereas this concentration yielded attractive understand-
ing, the queries evoked were in reference to the generalization of
observations to variable populations. Liver diseases, MASLD, hepa-
titis, along with cirrhosis portray public health botherations in
Iran. The escalating prevalence of MASLD is mainly guided by per-
sistently escalating rates of obesity, metabolic syndrome (MetS), as
well as type 2 diabetes (T2D), . Furthermore, hepatitis B in addition
to, C persistently endemic in some areas, that aid in the load of liver

disease [33]. Restricted characterization from others, for instance
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Figure 1: Courtesy ref no 39-Number of articles meeting inclusion criteria according to publication year.

Figure 2: Courtesy ref no 39-Number of articles meeting inclusion criteria according to type of bioactive substance

(bioactive reported in 23 articles) (n = 85).

Asia, North America, Latin America, along with Europe, pointed to
the existence of a requirement for greater geographically variable

research for guaranteeing wider application.

One further observation was the common inclusion of co- in-
tervening for instance, dietary prescriptions or advocating for
a healthy diet, in plethora of primary studies. Whereas this por-
trayed the sophisticated nature of MASLD/NAFLD management,

it results in complexity of capacity of identification of the actions
of dietary bioactive supplementation. Identification of the actions
of bioactive compounds from concurrent lifestyle interventions
poses a significant problem in research. This complicates nature
of the origination of heterogeneous human behavior, physiology,
as well as the crosstalk amongst intervening. Lurking variables are
existent in the form of a main challenge, since overlapping actions

from lifestyle alterations, for instance physical activity or dietary
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interventions, might simulate or escalate the results of bioactive
compounds. Behavioral alterations, for instance healthier habits
embraced alongside supplementation, further conceal the con-
tribution of actions found. Blinding, variability in personal reac-
tions, in addition to, determination of botherations might take
place. For tackling such hurdles, approaches- for instance study
fashion by utilization of factorial or crossover strategies, objec-
tive determination via wearable gadgets along with biomarkers,
as well as advancement of statistical methodologies for regulating

diverting factors in addition to, crosstalk application might be at-
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tempted. Keeping a watch on compliance to interventions as well as
performing studies of greater duration, further are capable of con-
tributing in discriminating along with disentangle the autonomous
as well as combination of actions of bioactive compounds in addi-
tion to, lifestyle amongst instant in addition to, postponed actions.
By tackling such complicated d nature of research possesses the
capability of causing advantageous interventions [34,35] . Future
research needs to aim for advantageous estimation of the autono-
mous along with synergistic actions of such intervening to inform

clinical advocating as well as practice (Figure 3).

Figure 3: Courtesy ref no 39-Number of included articles providing dietary (a) and physical activity (b) co-interventions in addition to

bioactive supplementation.
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Intriguingly, practically 50%of the enrolled MASLD patients
in primary studies did not display’ associated comorbidities with
MASLD, although MASLD/NAFLD usually take place in the back-
drop of metabolic conditions for instance T2D as well as hyperten-
sion. Such absence of description restrict the capacity of getting in-
sight on the manner they are capable of influencing interventions
in greater manner in clinical scenarios, emphasizing, a significant
lacuna in the literature. Scientific work that unequivocally targets
populations with comorbidities or categorizes results dependent
on such situations is imperative to generate customized dietary

bioactive intervention strategies.
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Amongst the broad variability of results displayed in the pri-
mary studies, the maximum works were inclusive of hepatic health
(liver function tests, imaging tests, biopsies, etc.), body weight as
well as body constitution, inflammatory in addition to, oxidative
stress (OS) markers, along with biomarkers of cardiometabolic
risk, for instance glycemic regulation as well as blood lipids. En-
ergy in addition to, macronutrient consumption was further more
commonly documented. In reference to safety outcomes for dietary
bioactive compounds inimical sequelae were examined in 72% of
the primary studies. Occasional primary studies displayed incident

processes, generation of CVD, or mortality in view of the bother-

ations of performing long-term research with RCTs (Figure 4).

Figure 4: Courtesy ref no 39--Heat map describing outcomes reported for each bioactive substance with at least n = 3 articles for adults
with MASLD. Intervention descriptions: 1 Curcumin: Curcumin (n = 9), Nano-curcumin (n = 1), Curcuminoids + Piperine (n = 5), phospho-
lipid Curcumin (n = 1), Phytosomal Curcumin (n = 3), Curcumin Complex + other bioactive substances (nutraceutical) (n = 1), Turmeric
(n = 3), Turmeric, Chicory (n = 2); 2 Silymarin: Silymarin (n = 9), Silymarin + other substances (n = 8); 3 Resveratrol: (n = 10); 4 Coffee:
Coffee components (n = 2), Green Coffee extract (n = 5); 5 Green Tea: Green Tea (n = 1), Green Tea extract (n = 4); 6 Berberine: Berberine
(n = 2), Berberine + bicyclol (n = 1), Berberis integerrima (n = 1), Berberis aristate + other substances (n = 1); 7 Nigella sativa: N. Sativa
oil (n = 2), N. Sativa (n = 2); 8 Camelina sativa: (n = 3); 9 Garlic: Garlic powder (n = 3); 10 Cornus mas L: Cornus mas L. fruit extract (n =
3); 11 Citrus bergamot: Bergamot citrus + wild cardoon (n = 1) and Citrus bergamias + Cynara cardunculus (n = 2); Outcome descriptions:
12 Hepatic health: includes liver function tests [e.g., alanine aminotransferase (ALT); aspartate aminotransferase (AST); gamma-glutamyl
transferase (GGT); alkaline phosphatase (ALP)], various measures of hepatic steatosis and fibrosis [e.g., Controlled Attenuation Parameter
(CAP) score, NAFLD grade, etc.], ballooning injury score, liver stiffness, liver volume, and bilirubin. 13 Body weight: includes body weight

Citation: Kulvinder Kochar Kaur. “An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD)
-- A Short Communication". Acta Scientific Gastrointestinal Disorders 8.9 (2025): 11-22.



An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD) -- A Short
Communication

16

and body mass index. 14 Adverse events: includes any self-reported adverse effect of intervention (e.g., nausea, constipation, bloating,
etc.) or other adverse event identified by research staff (e.g, biliary disorder, abnormal lab values, etc.). 15 Glycemic control: includes
blood glucose, total available glucose, hemoglobin Alc, Homeostatic Model Assessment of Insulin Resistance, insulin levels, quanti-
tative insulin sensitivity check index (QUICKI), and C-peptide. 16 Blood lipids: includes total cholesterol, high-density lipoproteins,
low-density lipoproteins, non-HDL-C, triglycerides, TC:HDL ratio, lipoprotein remnants. 17 Body composition: includes body fat, lean
body mass, waist, hip and abdominal circumference, waist-to-hip ratio, fat mass, fat-free mass, and visceral fat. 18 1/0S markers: inflam-
matory and oxidative stress markers includes immunological, inflammatory, and oxidative stress markers such as C-reactive protein,
interleukin-6, Tumor Necrosis Factor, adipokines and cytokines (leptin, adiponectin, etc.), malondialdehyde (MDA), total antioxidant
capacity (TAC), fibroblast growth factor (FGF-21), glutathione peroxidase (GSH), superoxide dismutase (SOD), total glutathione, and
many others. 19 Dietary intake: includes intake of energy, macro- and micronutrients, antioxidants, fiber, flavonoids, and caffeine. 20
Physical activity: includes any physical activity (aerobic, muscle-strengthening, stretching, balance, etc.). 21 Blood pressure: includes
systolic and diastolic blood pressure. 22 Renal: includes renal function lab values (creatinine, blood urea nitrogen, etc.). 23 Uric acid:
includes uric acid blood test. 24 CBC: includes albumin, hematocrit, hemoglobin, neutrophils, white blood cells, platelets, etc. 25 Serum
fatty acids: includes lipid accumulation product (LAP), serum fatty acid profile (includes phospholipids, saturated and polyunsaturated
fatty acids, etc.), and free fatty acids. 26 Other CVD: cardiovascular outcomes (other than lipids), including atherogenic index of plasma
(AIP), homocysteine, coronary artery calcium (CAC), Castelli risk index I (CRI-I), CRI-II, and atherogenic coefficient (AC). 27 Serum vit/
min: includes serum vitamin and minerals: 25-hydroxy vitamin D [25(0OH)D3], potassium, iron, ferritin, transferrin, and magnesium.
28 Heart rate: includes heart rate and pulse. 29 Gastrointestinal: includes intestinal permeability and gut microbiota. 30 Other: other
outcomes: A frequency of comorbidities, nesfatin, 8-Hydroxy-2'-Deoxyguanosine, methylation in MutL homolog 1, MutS homolog 2
(MSH2), carboxymethyl lisine (CML), 8-hydroxy-2'-deoxyguanosine, urea, liver-to-spleen CT attenuation ratio. B Thiobarbituric acid
reactive substances (n = 2), tissue inhibitor of metalloproteinase-I/Il, amino terminal propeptide of type III procollagen, endocan, high
mobility group box-1, and thiobarbituric acid reactive substances. C Thyroid-stimulating hormone. D Liver-to-spleen computed attenu-
ation ratio, nonprotein RQ, substrate oxidation. E Liver-to-spleen computed attenuation ratio, urea. F Mental health: general health

questionnaire, depression, anxiety and stress scale. G Endothelial dysfunction parameters.

The Systematic Review” (SRs) included in this scoping review

yielded extra understanding, however displayed technological dis-
parity. Whereas maximum SRs complied to PRISMA parameters
along with performed risk of bias evaluation, occasional registered
their protocols or assessed the surety of corroboration . This vari-
ability strengthens the requirement for greater technological stan-
dards in future SRs to underscore the credibility of consumption
in dietary bioactive compounds research. Yates., et al. [31], gen-
erated exhaustive parameters for estimating advocated consump-
tion of dietary bioactive compounds that yield health benefits.
This parameter needs to be utilized to generate advocates since it
is dependent on utilizing greater -quality scientific corroboration
that comprehensively assesses efficaciousness as well as safety by
personnel possessing qualification. Additionally, the specification
embraced just yield quantified advocates with minimal moderate-

quality corroboration [31].

The scoping review got buttressed by utilization of a stringent
scientific strategy to explore the influence of dietary bioactive com-
pounds in adults with MASLD/NAFLD. The protocol for this project
complied to the PRISMA checklist for scoping reviews as well as is
registered on Open Science Framework. Extra buttressing include
the implications of a content expert, who was consulted all through
full stages of the review for guaranteeing appropriate along with
germane outcomes in addition to documenting along with, the at-
tribution by a knowledge expert who performed a wide as well
as deep literature search over six databases to comprehensively
identify studies on dietary bioactive compounds associated with
MASLD/NAFLD.
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Nevertheless, need for recognizing, certain restrictions are exis-
tent. The limitations to English-language articles might have ruled
out germane studies published in other languages. Furthermore,
the lack of critical estimation of the studies that got included’, tech-
nological quality as well as a absence of synthesis of observations
or quantitative evaluation as well as an analysis of certainty of evi-
dence (CoE), the manner is common for scoping reviews, restricts
the capacity of examining the potency of individual observations
[36-38]. Furthermore, the broad inclusion criteria in addition to,
variable interventions captured in the review might in still vari-

ability that restricts the synthesis of particular conclusions.

The observations from this scoping review emphasize diverse
opportunities for future research. First, there is a need for great-
er standardized documenting of study fashion designs, subject
properties, along with data. Compatibility in definitions as well as
documenting MASLD in addition to its comorbidities will escalate
the similarity of observations across studies. Second, whereas this
review isolated variable articles associated with consumption of
dietary bioactive compounds, further greater -quality RCTs with
rigid technologies are required to establish their effectiveness as
well as safety. Third, the incorporation of interventions with life-
style modifications, for instance diet in addition to, physical activ-
ity, requires greater concentrated evaluation to estimate the ideal
combination for the management of MASLD. Lastly, as evolution of
MASLD research takes place, the integration of outcomes associ-
ated with quality of life, healthcare utilization, as well as cost ef-
ficaciousness will be critical for translating observations into clini-
cal practice in addition to policy.

Metabolic dysfunction-associated steatotic liver disease
(MASLD) portray’s a chronic disorder affecting a wide population.
The is objective of such review was to isolate as well as provide a
summary in reference to the present corroboration on bioactive-
compounds - dependent interventions for adults with MASLD,
acknowledged earlier in the form of nonalcoholic fatty liver dis-
ease (NAFLD), encompassing publications from 2000 to 2023 with
utilization of 6 search engines for randomized controlled trials
(RCTs) in addition to other study kinds (for instance prospective
cohort studies, along with systematic reviews), portraying the
scoping type of such review. The search was restricted to stud-
ies in adults (>18 years old), with an intervention of interest as
well as a minimal of one comparator group. Overall they observed

4572 articles were fully extracted subsequent to screening of 201
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full-text articles for eligibility. Out of them, 131 primary studies in
addition to 49 systematic reviews got included in the scoping re-
view. The maximum evaluated bioactive substances were curcumin
(Turmeric) (n = 25), silymarin (Milk Thistle) (n = 17), resveratrol
(n =10), coffee (n = 7), green tea (n = 5), along with berberine (n =
5 each). Additionally, 46 studies documented on 36 other bioactive
agents with 2 or lesser articles each. Among the included system-
atic reviews, 13 concentrated on curcumin, 12 on coffee/tea, 10 on
combinations of bioactive compounds, 6 on resveratrol, as well as
2 each on silymarin in addition to artichoke leaf. The studies which
had been included illustrated considerable multifaceted nature
in documented outcomes, that basically concentrated on hepatic
health, body weight, inimical sequelae, glycemic control, blood lip-

ids, along with body constitution.

Conclusions

Thereby conclusions drawn by Handu., et al. [39], was such
scoping review emphasizes on effectiveness of a variety of bioactive
compounds utilized in the therapy of MASLD. Whereas enrichment
of corroboration for bioactive compounds is present, for instance
curcumin as well as silymarin, further research in addition to de-
velopment of observations is imperative for generating the clinical
efficacy of all bioactive compounds. They further emphasized on
plausible regions of scientific research as well as critical lacunae.
Such understanding further aid in driven methodologies for future
research in addition to yield corroboration dependent approaches
tackling the escalated load of MASLD.

Additionally, Perazza., et al. [40], further emphasized on gut
microbiota (GM) alterations in the development of MASLD. We
have already described the part played by GM, Short chain fatty
acids (SCFA) for instance numerous studies illustrated the impor-
tance of another SCFA butyrate bacteria possessing the capacity of
ameliorating NAFLD by controlling GM, intestinal tight junctions,
hepatic glucagon like peptide 1 (GLP-1) receptor expression be-
sides Toll-like Receptor 4 (TLR4) pathways, choline metabolic ho-
meostasis along with escalated ethanol development, tryptophan
metabolism in DM [41]. In normal situations numerous nutrients
along with advantageous microbial metabolites arrive at the liver
through the portal system.Like absorption of microbiota obtained
SCFA followed by shifting in liver occurs via the portal system .In
certain pathological situations like gut inflammation, dysbiosis,
injured bacterial constitutents (alias damage -associated molecu-

lar patterns (DAMP) (LPS), along with proinflammatory bacterial
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metabolites (like amonnia, besides ethanol). Via the portal system
such toxic factors might reach liver directly, stimulate immune
cells, proinflammatory cytokines pathways with ultimate NAFLD
generation [rev in 21]. A preclinical study concentrated regarding
mice fed HFD with intestinal inflammation escalated microbial ob-
tained LPS quantities in the portal system along with facilitated
NASH propagation [rev in 21]. It was illustrated that besides NASH
metabolic changes in HCC patients had greater quantities of DL-3n
phenyl acetic acid, L-tryptophan along with glycocholic acid de-
tectable in portal vein contrasted to healthy controls [rev by us in
ref no 21 and 28] . Besides direct connection amongst gut as well
as liver via portal system/BA’s circulation, GM possess the capac-
ity of impacting liver metabolism via impacting the liberation of
intestinal hormones with the capacity of escalating glucose stimu-
lated insulin liberation while hampering glucagon liberation .Like
the microbiome obtained SCFA have the capability of stimulating
glucagon like peptide 1 (GLP-1) liberation, an intestinal hormone
liberated from intestinal L cells [revin 21] . Multiple GLP1 receptor

agonists illustrated the capability of reversal of hepatic steatosis,

18
thus acting as the newer alternate NAFLD therapy and role of pro-
bioticsetc. Perazza., et al. [40]. further elaborated on how digestion
of indigestible carbohydrate takes place as well as alterations in
MASLD along with the manner polyphenols contribute in its res-
toration to normal in addition to diminished quantities of trypto-
phan, butyrate, choline, escalated ethanol might result in greater
nuclear factor kB (NFkB) quantities, causing escalated intestinal
permeability, causing escalated lipopolysaccharide (LPS) translo-
cation, escalated fataccrual. Furthermore diminished choline result
in mitochondrial injury causing diminished B oxidation. Escalated
polyphenols result in improvement of mitochondrial escalated 8
oxidation, diminished fataccrual,Whereas correcting dysbiosis
result in escalated butyrate bacteria possessing the capacity of i)
escalated activation of Treg cells,ii) escalated expression of GLP-1
receptor result in diminished fataccrual, sustenance of structural
intactness of intestinal wall, escalated tryptophan in addition to in-
dole diminish lipogenesis along with fataccrual, as well as diminish
LPS translocation. Moreover escalated activation of Treg cells fur-
ther result in anti inflammatory actions. Collectively, these dimin-
ish MASLD propagation (Figure 5,6).

Figure 5: Courtesy ref no 40--Principal modulators of gut microbiota in the MASLD. Nuclear factor-kB (NF-kB), lipopolysaccharide (LPS).
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Figure 6: Courtesy ref no 40--The primary metabolites that contribute to the alteration of the microbiota exert a positive influence on the

natural progression of MASLD. Receptor of Glucagon-Like Peptide-1 (GLP-1 r); lipopolysaccharide (LPS).

Sodium acetate (NaA) has illustrated plausibility of resulting in
improvement of NAFLD by targeting hepatocytes as well as Kupffer
cells. Nevertheless, hindering of its clinical applicability takes
place by lesser oral bioavailability in addition to, inadequate liver
quantities. Liposomes, possessing the capability of encapsulating
water-soluble drugs along with surface-modification, yield a valu-
able answer in reference to targeted oral drug delivery. Hou et al.
[42], fashioned modifications of NaA-loaded liposomes by utiliza-
tion of sodium cholate (SC) as well as mannose (MAN) (NaA@SC/
MAN-LPs) with idea of targeting hepatocytes in addition to Kupffer
cells. Their observations were NaA@SC/MAN-LPs possessed an
average diameter of about 100 nm with a positive surface charge.
Contrasted to free NaA, NaA@SC/MAN-LPs significantly prolonged
the serum half-life from 2.85 h to 15.58 h, extensively resulting in
improvement of in vivo bioavailability. In vivo distribution studies
displayed that NaA@SC/MAN-LPs prolonged the acetate peak time
in the liver from 15 min to 60 min along with escalated hepatic
acetate accrual to 3.75 fold that of free NaA. In in vitro cell experi-
ments, NaA@SC/MAN-LPs significantly diminished the lipid drop-
let, triglycerides (TG), as well as total cholesterol (TC) in a fatty
acid-stimulated hepatocyte steatosis model in addition to rep-
pressed proinflammation in a lipopolysaccharide (LPS) - induced
Kupffer cell inflammation model. Free NaA efficaciously resulted in
improvement of hepatic lipid accumulation in NAFLD mice. Addi-
tionally, NaA@SC/MAN-LPs diminished hepatic TG, TC, along with

the germane area of lipid droplets by 30.44%, 15.26%, and 55.83%,
contrasted to free NaA. Moreover, the liposomes diminished macro-
phage infiltration as well as pro-inflammatory response. Thereby
NaA@SC/MAN-LPs illustrated efficacious double targeting effects
on hepatocytes in addition to, Kupffer cells, significantly resulting
in improvement of the pathogenesis of NAFLD, contrasted to free
NaA. This study yields an innovative approach for generating effica-

cious along with safe oral agents for NAFLD.

Bibliography

1. Kulvinder Kochar Kaur, et al. “A Mini Review on Development
of Newer Therapies for Non Alcoholic Fatty Acid Liver Disease
with Emphasis on Vitamin D and its Receptor and Allyl Isothio-
cyanate (AITC)". Acta Scientific Nutritional Health 3.12 (2019):
1-5.

2. Kulvinder Kochar Kaur, et al. “An Update on Further Progres-
sion of NAFLD, NASH with Prospective Therapies Like L-Car-
nitine (LC), Nicotinamide Ribose (NR) Combination, as well as
Apical Sodium Dependent Bile Acids Transporter (ASBT) or
Volixibat and Silybin as Alternatives”. International Journal of
Clinical and Medical Case Reports 3.3 (2020): 138.

Citation: Kulvinder Kochar Kaur. “An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD)
-- A Short Communication". Acta Scientific Gastrointestinal Disorders 8.9 (2025): 11-22.


https://www.researchgate.net/publication/337362370_A_Mini_Review_on_Development_of_Newer_Therapies_for_Non_Alcoholic_Fatty_Acid_Liver_Disease_with_Emphasis_on_Vitamin_D_and_its_Receptor_and_Allyl_Isothiocyanate_AITC
https://www.researchgate.net/publication/337362370_A_Mini_Review_on_Development_of_Newer_Therapies_for_Non_Alcoholic_Fatty_Acid_Liver_Disease_with_Emphasis_on_Vitamin_D_and_its_Receptor_and_Allyl_Isothiocyanate_AITC
https://www.researchgate.net/publication/337362370_A_Mini_Review_on_Development_of_Newer_Therapies_for_Non_Alcoholic_Fatty_Acid_Liver_Disease_with_Emphasis_on_Vitamin_D_and_its_Receptor_and_Allyl_Isothiocyanate_AITC
https://www.researchgate.net/publication/337362370_A_Mini_Review_on_Development_of_Newer_Therapies_for_Non_Alcoholic_Fatty_Acid_Liver_Disease_with_Emphasis_on_Vitamin_D_and_its_Receptor_and_Allyl_Isothiocyanate_AITC
https://www.researchgate.net/publication/337362370_A_Mini_Review_on_Development_of_Newer_Therapies_for_Non_Alcoholic_Fatty_Acid_Liver_Disease_with_Emphasis_on_Vitamin_D_and_its_Receptor_and_Allyl_Isothiocyanate_AITC
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580

The Frequency of Short and Long Segment Barrett’s Esophagus in Gerd Patient - In A Tertiary Care Hospital of Bangladesh

10.

11.

Kulvinder Kochar Kaur, et al. “Have Probiotics and Synbiot-
ics passed the test of time to be implemented in management
of obesity and related metabolic disorders-a comprehensive
review”. Advances in Obesity, Weight Management and Control
9.1 (2019): 21-28.

Kulvinder Kochar Kaur, et al. “Will Utilization of Resvera-
trol’s Effects be Practical in Multiple Chronic Inflammatory
Diseasesand Autoimmune Diseases: A Detailed Review of its
Immune Responses and Further Clinical Development in Hu-
mans in Future - ASystematic Review”. Acta Scientific Microbi-
ology 1 (2019): 14-23.

Kulvinder Kochar Kaur, et al. “Role of Natural Products in the
Treatment of Diabesity with Mechanism of Action-A Small
Communication”. Acta Scientific Nutritional Health 3.7 (2019):
140-142.

Kulvinder Kochar Kaur, et al. “A Comprehensive Review Ex-
plaining the Detailed Mechanism of Actions of Various Lentils
Like Soyabeans, Chickpeas in Improving Insulin Resistance”.
Acta Scientific Nutritional Health 3.4 (2019): 1-13.

Kulvinder Kochar Kaur, et al. “Importance of simultaneous
treatment of obesity and diabetes mellitus: A sequelae to the
understanding of diabesity-A review”. Journal of Obesity Open
Journal 6.1 (2019): 1-10.

Kulvinder Kochar Kaur, et al. “Bioactive Compounds with-
in Herbs and Spices Contributing to Anti Diabetic Action in
Type2 Diabetes Mellitus (T2DM)A Short Communication”.
Acta Scientific Nutritional Health 4.1 (2020): 88-92.

Kulvinder Kochar Kaur, et al. “Role of Polyphenols like Res-
veratrol in Cancer Prevention and Treatment-Especially in
Combination with Other Polyphenols Like Quercetin-Detailed
Mode of Action and Future Perspectives-A Systematic Re-
view”. Acta Scientific Cancer Biology 4.7 (2020): 13-20.

Kulvinder Kochar Kaur, et al. “Will Probiotics Provide the
Answer for Therapy of Non-alcoholic Fatty Liver Disease
(NAFLD)? - A Systematic Review”. Biochemistry and Physiol-
ogy 9 (2020): 257.

Kulvinder Kochar Kaur, et al. “Are we any close to unraveling
the mechanism of interactions among susceptibility genes
towards Type 1 Diabetes, Gut Microbiota Along with Envi-
ronmental factors ,specifically early diet patterns-A System-
atic Review”. Endocrinology and Surgical Endocrinology 2.1
(2021).

12.

13.

14.

15.

16.

17.

18.

19.

20
Kulvinder Kochar Kaur, et al. “How do we apply advances in
knowledge of Hepatic Macrophages in treating Liver Diseases
especially non alcoholic fatty liver disease (NAFLD), non alco-
holic steatohepapititis ( NASH), with the increasing incidence
of Diabesity-A Systematic Review”. EC Endocrinology and Met-
abolic Research (2020).

Kulvinder Kochar Kaur, et al. “Mechanisms that associate ex-
tension of Nonalcoholic fatty liver diseases (NAFLD) to NASH
(Nonalcoholic steatohepatitis) and further progressing to cir-
rhosis and Hepatocellular carcinoma (HCC) in addition to few
proposed biomarkers for poor prognosis”. Journal of Gyneco-
logic 1.16 (2021): 1-18.

Kulvinder Kochar Kaur, et al. “How can we optimize therapy
of Non Alcoholic Fatty Acid Liver Disease-A Short Communica-
tion on role of Astragal side IV and other prospective agents”.
Clinical Research and Clinical Case Reports 1.3 (2021): 1-4.

Kulvinder Kochar Kaur, et al. “Intestinal Immune System in
the Regulation of Obesity and Metabolic Syndrome-Therapeu-
tic Implications-A Systematic Review”. EC Clinical and Experi-
mental Anatomy 3.7 (2020): 07-22.

Kulvinder Kochar Kaur, et al. “An update on management of
Nonalcoholic Fatty Liver Disease and Nonalcoholic Steatohe-
papititis-Is the time ripe for achieving resolution of NAFLD
and NASH soon”. International Journal of Endocrinology Re-
search 3.2 (2021): 44-60.

Kulvinder Kochar Kaur, et al. “The Association of Non Viral
Liver Diseases from NAFLD to NASH to HCC with the Pan-
demic of Obesity ,Type 2 Diabetes, or Diabesity and Metabolic
Syndrome -Etiopathogenetic Correlation along with Utiliza-
tion for Diagnostic and Therapeutic Purposes-A Systematic
review”. Journal of Endocrinology Research 3.2 (2021): 10-34.

Kulvinder Kochar Kaur. “Delivered a talk on 30%" September on
'Advantages and Limitations of utilizing Clostridium species as
Probiotics-A Systematic Review” in a webinar held by Gastro-
enterology conference (2020).

Kulvinder Kochar Kaur, et al. “The association of dietary fatty
acids and gut microbiota alterations in the development of
neuropsychiatric diseases: A systematic review”. Journal of
Obesity Open Journal 7.1 (2020): 19-45.

Citation: Kulvinder Kochar Kaur. “An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD)
-- A Short Communication". Acta Scientific Gastrointestinal Disorders 8.9 (2025): 11-22.


https://medcraveonline.com/AOWMC/have-probiotics-and-synbiotics-passed-the-test-of-time-to-be-implemented-in-management-of-obesity-and-related-metabolic-disorders-a-comprehensive-review.html
https://medcraveonline.com/AOWMC/have-probiotics-and-synbiotics-passed-the-test-of-time-to-be-implemented-in-management-of-obesity-and-related-metabolic-disorders-a-comprehensive-review.html
https://medcraveonline.com/AOWMC/have-probiotics-and-synbiotics-passed-the-test-of-time-to-be-implemented-in-management-of-obesity-and-related-metabolic-disorders-a-comprehensive-review.html
https://medcraveonline.com/AOWMC/have-probiotics-and-synbiotics-passed-the-test-of-time-to-be-implemented-in-management-of-obesity-and-related-metabolic-disorders-a-comprehensive-review.html
https://medcraveonline.com/AOWMC/have-probiotics-and-synbiotics-passed-the-test-of-time-to-be-implemented-in-management-of-obesity-and-related-metabolic-disorders-a-comprehensive-review.html
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=1.+DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&rlz=1C1VDKB_enIN1064IN1064&oq=1.%09DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBBzMzM2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=1.+DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&rlz=1C1VDKB_enIN1064IN1064&oq=1.%09DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBBzMzM2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=1.+DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&rlz=1C1VDKB_enIN1064IN1064&oq=1.%09DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBBzMzM2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=1.+DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&rlz=1C1VDKB_enIN1064IN1064&oq=1.%09DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBBzMzM2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=1.+DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&rlz=1C1VDKB_enIN1064IN1064&oq=1.%09DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBBzMzM2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=1.+DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&rlz=1C1VDKB_enIN1064IN1064&oq=1.%09DOI%3A+10.31080%2FASMI.2019.S01.0005.SEPT+10.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAjIHCAIQIRiPAjIHCAMQIRiPAtIBBzMzM2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAtIBCTMxMjQ5ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAtIBCTMxMjQ5ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAtIBCTMxMjQ5ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Role+of+Natural+Products+in+the+Treatment+of+Diabesity+with+Mechanism+of+Action-A+Small+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRiPAtIBCTMxMjQ5ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://www.researchgate.net/publication/331771594_A_Comprehensive_Review_Explaining_the_Detailed_Mechanism_of_Actions_of_Various_Lentils_Like_Soyabeans_Chickpeas_in_Improving_Insulin_Resistance
https://www.researchgate.net/publication/331771594_A_Comprehensive_Review_Explaining_the_Detailed_Mechanism_of_Actions_of_Various_Lentils_Like_Soyabeans_Chickpeas_in_Improving_Insulin_Resistance
https://www.researchgate.net/publication/331771594_A_Comprehensive_Review_Explaining_the_Detailed_Mechanism_of_Actions_of_Various_Lentils_Like_Soyabeans_Chickpeas_in_Improving_Insulin_Resistance
https://www.researchgate.net/publication/331771594_A_Comprehensive_Review_Explaining_the_Detailed_Mechanism_of_Actions_of_Various_Lentils_Like_Soyabeans_Chickpeas_in_Improving_Insulin_Resistance
https://www.researchgate.net/publication/331903756_Importance_of_Simultaneous_Treatment_of_Obesity_and_Diabetes_Mellitus_A_Sequelae_to_the_Understanding_of_Diabesity-A_Review_Systematic_Review_Article_information
https://www.researchgate.net/publication/331903756_Importance_of_Simultaneous_Treatment_of_Obesity_and_Diabetes_Mellitus_A_Sequelae_to_the_Understanding_of_Diabesity-A_Review_Systematic_Review_Article_information
https://www.researchgate.net/publication/331903756_Importance_of_Simultaneous_Treatment_of_Obesity_and_Diabetes_Mellitus_A_Sequelae_to_the_Understanding_of_Diabesity-A_Review_Systematic_Review_Article_information
https://www.researchgate.net/publication/331903756_Importance_of_Simultaneous_Treatment_of_Obesity_and_Diabetes_Mellitus_A_Sequelae_to_the_Understanding_of_Diabesity-A_Review_Systematic_Review_Article_information
https://actascientific.com/ASNH/pdf/ASNH-04-0582.pdf
https://actascientific.com/ASNH/pdf/ASNH-04-0582.pdf
https://actascientific.com/ASNH/pdf/ASNH-04-0582.pdf
https://actascientific.com/ASNH/pdf/ASNH-04-0582.pdf
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&sca_esv=6d88a22af351a497&rlz=1C1VDKB_enIN1064IN1064&ei=5yStaPy2I4yOseMPpaOWuAY&ved=0ahUKEwi8xvrCv6ePAxUMR2wGHaWRBWcQ4dUDCBA&uact=5&oq=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&gs_lp=&sclient=gws-wiz-serp
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&sca_esv=6d88a22af351a497&rlz=1C1VDKB_enIN1064IN1064&ei=5yStaPy2I4yOseMPpaOWuAY&ved=0ahUKEwi8xvrCv6ePAxUMR2wGHaWRBWcQ4dUDCBA&uact=5&oq=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&gs_lp=&sclient=gws-wiz-serp
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&sca_esv=6d88a22af351a497&rlz=1C1VDKB_enIN1064IN1064&ei=5yStaPy2I4yOseMPpaOWuAY&ved=0ahUKEwi8xvrCv6ePAxUMR2wGHaWRBWcQ4dUDCBA&uact=5&oq=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&gs_lp=&sclient=gws-wiz-serp
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&sca_esv=6d88a22af351a497&rlz=1C1VDKB_enIN1064IN1064&ei=5yStaPy2I4yOseMPpaOWuAY&ved=0ahUKEwi8xvrCv6ePAxUMR2wGHaWRBWcQ4dUDCBA&uact=5&oq=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&gs_lp=&sclient=gws-wiz-serp
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&sca_esv=6d88a22af351a497&rlz=1C1VDKB_enIN1064IN1064&ei=5yStaPy2I4yOseMPpaOWuAY&ved=0ahUKEwi8xvrCv6ePAxUMR2wGHaWRBWcQ4dUDCBA&uact=5&oq=Role+of+Polyphenols+like+Resveratrol+in+Cancer+Prevention+and+Treatment-Especially+in+Combination+with+Other+Polyphenols+Like+Quercetin-Detailed+Mode+of+Action+and+Future+Perspectives-A+Systematic+Review&gs_lp=&sclient=gws-wiz-serp
https://www.researchgate.net/publication/339508376_Will_Probiotics_Provide_the_Answer_for_Therapy_of_Non-alcoholic_Fatty_Liver_Disease_NAFLD_-_A_Systematic_Review_Biochem_Physiol_9_257
https://www.researchgate.net/publication/339508376_Will_Probiotics_Provide_the_Answer_for_Therapy_of_Non-alcoholic_Fatty_Liver_Disease_NAFLD_-_A_Systematic_Review_Biochem_Physiol_9_257
https://www.researchgate.net/publication/339508376_Will_Probiotics_Provide_the_Answer_for_Therapy_of_Non-alcoholic_Fatty_Liver_Disease_NAFLD_-_A_Systematic_Review_Biochem_Physiol_9_257
https://www.researchgate.net/publication/339508376_Will_Probiotics_Provide_the_Answer_for_Therapy_of_Non-alcoholic_Fatty_Liver_Disease_NAFLD_-_A_Systematic_Review_Biochem_Physiol_9_257
https://www.researchgate.net/publication/349915934_Are_we_Any_Close_to_Unraveling_the_Mechanism_of_Interactions_Among_Susceptibility_Genes_Towards_Type_1_Diabetes_Gut_Microbiota_Along_with_Environmental_Factors_Specifically_Early_Diet_Patterns_-A_Syst
https://www.researchgate.net/publication/349915934_Are_we_Any_Close_to_Unraveling_the_Mechanism_of_Interactions_Among_Susceptibility_Genes_Towards_Type_1_Diabetes_Gut_Microbiota_Along_with_Environmental_Factors_Specifically_Early_Diet_Patterns_-A_Syst
https://www.researchgate.net/publication/349915934_Are_we_Any_Close_to_Unraveling_the_Mechanism_of_Interactions_Among_Susceptibility_Genes_Towards_Type_1_Diabetes_Gut_Microbiota_Along_with_Environmental_Factors_Specifically_Early_Diet_Patterns_-A_Syst
https://www.researchgate.net/publication/349915934_Are_we_Any_Close_to_Unraveling_the_Mechanism_of_Interactions_Among_Susceptibility_Genes_Towards_Type_1_Diabetes_Gut_Microbiota_Along_with_Environmental_Factors_Specifically_Early_Diet_Patterns_-A_Syst
https://www.researchgate.net/publication/349915934_Are_we_Any_Close_to_Unraveling_the_Mechanism_of_Interactions_Among_Susceptibility_Genes_Towards_Type_1_Diabetes_Gut_Microbiota_Along_with_Environmental_Factors_Specifically_Early_Diet_Patterns_-A_Syst
https://www.researchgate.net/publication/349915934_Are_we_Any_Close_to_Unraveling_the_Mechanism_of_Interactions_Among_Susceptibility_Genes_Towards_Type_1_Diabetes_Gut_Microbiota_Along_with_Environmental_Factors_Specifically_Early_Diet_Patterns_-A_Syst
https://www.researchgate.net/publication/353637083_Mechanisms_that_associate_extension_of_Nonalcoholic_fatty_liver_diseasesNAFLD_to_NASH_Nonalcoholic_steatohepatitis_and_further_progressing_to_cirrhosis_and_Hepatocellular_carcinomaHCC_in_addition_to_f
https://www.researchgate.net/publication/353637083_Mechanisms_that_associate_extension_of_Nonalcoholic_fatty_liver_diseasesNAFLD_to_NASH_Nonalcoholic_steatohepatitis_and_further_progressing_to_cirrhosis_and_Hepatocellular_carcinomaHCC_in_addition_to_f
https://www.researchgate.net/publication/353637083_Mechanisms_that_associate_extension_of_Nonalcoholic_fatty_liver_diseasesNAFLD_to_NASH_Nonalcoholic_steatohepatitis_and_further_progressing_to_cirrhosis_and_Hepatocellular_carcinomaHCC_in_addition_to_f
https://www.researchgate.net/publication/353637083_Mechanisms_that_associate_extension_of_Nonalcoholic_fatty_liver_diseasesNAFLD_to_NASH_Nonalcoholic_steatohepatitis_and_further_progressing_to_cirrhosis_and_Hepatocellular_carcinomaHCC_in_addition_to_f
https://www.researchgate.net/publication/353637083_Mechanisms_that_associate_extension_of_Nonalcoholic_fatty_liver_diseasesNAFLD_to_NASH_Nonalcoholic_steatohepatitis_and_further_progressing_to_cirrhosis_and_Hepatocellular_carcinomaHCC_in_addition_to_f
https://www.researchgate.net/publication/353637083_Mechanisms_that_associate_extension_of_Nonalcoholic_fatty_liver_diseasesNAFLD_to_NASH_Nonalcoholic_steatohepatitis_and_further_progressing_to_cirrhosis_and_Hepatocellular_carcinomaHCC_in_addition_to_f
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/352351343_How_Can_We_Optimize_Therapy_of_Non_Alcoholic_Fatty_Acid_Liver_Disease-_A_Short_Communication_on_Role_of_Astragaloside_Iv_And_Other_Prospective_Agents/links/60c49db8a6fdcc2e61375835/How-Can-We-Optimize-Therapy-of-Non-Alcoholic-Fatty-Acid-Liver-Disease-A-Short-Communication-on-Role-of-Astragaloside-Iv-And-Other-Prospective-Agents.pdf
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/352351343_How_Can_We_Optimize_Therapy_of_Non_Alcoholic_Fatty_Acid_Liver_Disease-_A_Short_Communication_on_Role_of_Astragaloside_Iv_And_Other_Prospective_Agents/links/60c49db8a6fdcc2e61375835/How-Can-We-Optimize-Therapy-of-Non-Alcoholic-Fatty-Acid-Liver-Disease-A-Short-Communication-on-Role-of-Astragaloside-Iv-And-Other-Prospective-Agents.pdf
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/352351343_How_Can_We_Optimize_Therapy_of_Non_Alcoholic_Fatty_Acid_Liver_Disease-_A_Short_Communication_on_Role_of_Astragaloside_Iv_And_Other_Prospective_Agents/links/60c49db8a6fdcc2e61375835/How-Can-We-Optimize-Therapy-of-Non-Alcoholic-Fatty-Acid-Liver-Disease-A-Short-Communication-on-Role-of-Astragaloside-Iv-And-Other-Prospective-Agents.pdf
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/352351343_How_Can_We_Optimize_Therapy_of_Non_Alcoholic_Fatty_Acid_Liver_Disease-_A_Short_Communication_on_Role_of_Astragaloside_Iv_And_Other_Prospective_Agents/links/60c49db8a6fdcc2e61375835/How-Can-We-Optimize-Therapy-of-Non-Alcoholic-Fatty-Acid-Liver-Disease-A-Short-Communication-on-Role-of-Astragaloside-Iv-And-Other-Prospective-Agents.pdf
https://ecronicon.net/assets/eccea/pdf/ECCEA-03-00137.pdf
https://ecronicon.net/assets/eccea/pdf/ECCEA-03-00137.pdf
https://ecronicon.net/assets/eccea/pdf/ECCEA-03-00137.pdf
https://ecronicon.net/assets/eccea/pdf/ECCEA-03-00137.pdf
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3580
https://journals.bilpubgroup.com/index.php/jer/article/view/3520
https://journals.bilpubgroup.com/index.php/jer/article/view/3520
https://journals.bilpubgroup.com/index.php/jer/article/view/3520
https://journals.bilpubgroup.com/index.php/jer/article/view/3520
https://journals.bilpubgroup.com/index.php/jer/article/view/3520
https://journals.bilpubgroup.com/index.php/jer/article/view/3520
https://www.researchgate.net/publication/346023476_The_Association_of_Dietary_Fatty_Acids_and_Gut_Microbiota_Alterations_in_the_Development_of_Neuropsychiatric_Diseases_A_Systematic_Review_Systematic_Review_Article_informatio
https://www.researchgate.net/publication/346023476_The_Association_of_Dietary_Fatty_Acids_and_Gut_Microbiota_Alterations_in_the_Development_of_Neuropsychiatric_Diseases_A_Systematic_Review_Systematic_Review_Article_informatio
https://www.researchgate.net/publication/346023476_The_Association_of_Dietary_Fatty_Acids_and_Gut_Microbiota_Alterations_in_the_Development_of_Neuropsychiatric_Diseases_A_Systematic_Review_Systematic_Review_Article_informatio
https://www.researchgate.net/publication/346023476_The_Association_of_Dietary_Fatty_Acids_and_Gut_Microbiota_Alterations_in_the_Development_of_Neuropsychiatric_Diseases_A_Systematic_Review_Systematic_Review_Article_informatio

An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD) -- A Short
Communication

20.

21.

22.

23.

24.

25.

26.

27.

Kulvinder Kochar Kaur, et al. “Role of Adipocyte impairment
in Heart Failure Induction in subjects that are obese along
with prediabetes and overt Diabetes mellitus -A Systematic
Review”. International Journal of Cardiology: Cardiovascular
2.2 (2021): 1-21.

Kulvinder Kochar Kaur, et al. “An update on the Association
of Gut-Liver Axis with Gut Microbiome Dysbiosis Correlated
NAFLD along with NAFLD- HCC with Potential Therapeutic
Approaches: a systematic review”. Journal of Gastroenterology
and Hepatology (2022).

Kulvinder Kochar Kaur, et al. “A Plethora of Actions of Cur-
cumin -a magical agent for treatment of wide range of dis-
eases varying from Neuroinflammatory disease (AD,PD)-IBD
to DM and CVD,NAFLD,NASH Along with various Cancers-A
Systematic Review”. Acta Scientific (2021).

Kulvinder Kochar Kaur, et al. “De Novo lipogenesis inhibitors:
as the other innovative agents for therapy of metabolic diseas-
es (obesity, NAFLD/ NASH, CVD)". Advances in Obesity, Weight
Management and Control 12.3 (2022): 78-93.

Kulvinder Kochar Kaur, et al. “Therapeutic Role of Curcumin
on Glycemic Regulation, Lipid Parameters and Potential Ben-
efits on Hyperandrogenemia - A Short Communication”. Acta
Scientific Nutritional Health 6.2 (2022): 1-4.

Kulvinder Kochar Kaur, et al. “An Update on the Therapeutic
Potential of Herbal Preparations with regards to Molecular
and Biochemical Mechanisms in the Management of Diabe-
tes Mellitus :a Systematic Review”. World Journal of Advance
Healthcare Research 6.3 (2022): 1-17.

Kulvinder Kochar Kaur, et al. “An update on the etiopathogen-
esis of NAFLD including Organokines for early diagnosis and
improvement of management and preventing early HCC de-
velopment: A narrative review”. Liver Research Open Journal
4.1(2023): 18-41.

Kulvinder Kochar Kaur, et al. “Inventing the immunomodula-
tory action of Food Plants with utilization of Metabolomics:
A Narrative Review”. Acta Scientific Nutritional Health 6.2
(2023): 1-4.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

21

Kulvinder Kochar Kaur,, et al. “An update on Targeting Gut Mi-
crobiota (GM) for Avoidance of Metabolic dysfunction associ-
ated steatohepatitis propagation to Hepatocellular Carcino-
ma-A Narrative Review”. MAR Clinical Case Reports 5 (2025): 9.

Kulvinder Kochar Kaur, et al. “Melatonin as a Future prospec-
tive therapy for Nonalcoholic Fatty Liver Disease by targeting
hepatic ferroptosis: -- A Short Communication”. Acta Scientific
Gastrointestinal Disorders 8.5 (2025): 35-45.

Zeng XF, et al. “The role of dietary modification in the preven-
tion and management of metabolic dysfunction-associated
fatty liver disease: An international multidisciplinary expert
consensus”. Metabolism 161 (2024): 156028.

Yates AA., et al. “Serving as an ad hoc Working Group on a
Framework for Developing Recommended Intakes for Dietary
Bioactives Perspective: Framework for Developing Recom-
mended Intakes of Bioactive Dietary Substances”. Advances in
Nutrition 12 (2021): 1087-1099.

Lai JC,, et al. “A patient-centered approach to dietary supple-
ments for patients with chronic liver disease”. Hepatology
Communications 8 (2025): e0552.

Tabaeian SP, et al. “Prevalence of Non-alcoholic Fatty Liver Dis-
ease in Iran: A Systematic Review and Meta-analysis”. Journal
of Clinical and Experimental Hepatology 14 (2024): 101209.

Lichtenstein AH., et al. “Perspective: Design and Conduct of
Human Nutrition Randomized Controlled Trials”. Advances in
Nutrition 12 (2021): 4-20.

Sorkin BC,, et al. “Editorial: Plant Foods and Dietary Supple-
ments: Building Solid Foundations for Clinical Trials”. Fron-
tiers in Nutrition 9 (2022): 881688.

Arksey H and O’Malley L. “Scoping studies: Towards a method-
ological framework”. International Journal of Social Research
Methodology 8 (2005): 19-32.

Levac D,, et al. “Scoping studies: Advancing the methodology”.
Implementation Science 5 (2010): 69.

Pollock D,, et al. “How-to”: Scoping review?” Journal of Clinical
Epidemiology 176 (2024): 111572.

Citation: Kulvinder Kochar Kaur. “An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD)
-- A Short Communication". Acta Scientific Gastrointestinal Disorders 8.9 (2025): 11-22.


https://www.longdom.org/open-access/an-update-on-the-association-of-gutliver-axis-with-gut-micro-biome-symbiosis-correlated-nafld-along-with-nafld-hcc-with-potential--94680.html
https://www.longdom.org/open-access/an-update-on-the-association-of-gutliver-axis-with-gut-micro-biome-symbiosis-correlated-nafld-along-with-nafld-hcc-with-potential--94680.html
https://www.longdom.org/open-access/an-update-on-the-association-of-gutliver-axis-with-gut-micro-biome-symbiosis-correlated-nafld-along-with-nafld-hcc-with-potential--94680.html
https://www.longdom.org/open-access/an-update-on-the-association-of-gutliver-axis-with-gut-micro-biome-symbiosis-correlated-nafld-along-with-nafld-hcc-with-potential--94680.html
https://www.longdom.org/open-access/an-update-on-the-association-of-gutliver-axis-with-gut-micro-biome-symbiosis-correlated-nafld-along-with-nafld-hcc-with-potential--94680.html
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&rlz=1C1VDKB_enIN1064IN1064&oq=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDIzNzNqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&rlz=1C1VDKB_enIN1064IN1064&oq=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDIzNzNqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&rlz=1C1VDKB_enIN1064IN1064&oq=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDIzNzNqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&rlz=1C1VDKB_enIN1064IN1064&oq=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDIzNzNqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&rlz=1C1VDKB_enIN1064IN1064&oq=A+Plethora+of+Actions+of+Curcumin+–a+magical+agent+for+treatment+of+wide+range+of+diseases+varying+from+Neuroinflammatory+disease+(AD%2CPD)-IBD+to+DM+and+CVD%2CNAFLD%2CNASH+Along+with+various+Cancers-A+Systematic+Review&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDIzNzNqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=DOI%3A+10.15406%2Faowmc.2022.12.00367&rlz=1C1VDKB_enIN1064IN1064&oq=DOI%3A+10.15406%2Faowmc.2022.12.00367&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzQ0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=DOI%3A+10.15406%2Faowmc.2022.12.00367&rlz=1C1VDKB_enIN1064IN1064&oq=DOI%3A+10.15406%2Faowmc.2022.12.00367&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzQ0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=DOI%3A+10.15406%2Faowmc.2022.12.00367&rlz=1C1VDKB_enIN1064IN1064&oq=DOI%3A+10.15406%2Faowmc.2022.12.00367&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzQ0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=DOI%3A+10.15406%2Faowmc.2022.12.00367&rlz=1C1VDKB_enIN1064IN1064&oq=DOI%3A+10.15406%2Faowmc.2022.12.00367&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzQ0ajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDYwMjZqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDYwMjZqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDYwMjZqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&rlz=1C1VDKB_enIN1064IN1064&oq=Therapeutic+Role+of+Curcumin+on+Glycemic+Regulation%2C+Lipid+Parameters+and+Potential+Benefits+onHyperandrogenemia+-+A+Short+Communication&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDYwMjZqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8
https://actascientific.com/ASNH/pdf/ASNH-06-0996.pdf
https://actascientific.com/ASNH/pdf/ASNH-06-0996.pdf
https://actascientific.com/ASNH/pdf/ASNH-06-0996.pdf
https://actascientific.com/ASNH/pdf/ASNH-06-0996.pdf
https://actascientific.com/ASNH/pdf/ASNH-06-0996.pdf
https://www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_https:/www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_
https://www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_https:/www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_
https://www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_https:/www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_
https://www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_https:/www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_
https://www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_https:/www.researchgate.net/publication/371045614_An_Update_on_the_Etiopathogenesis_of_NAFLD_including_Organokines_for_Early_Diagnosis_and_Improvement_of_Management_and_Preventing_Early_HCC_Development_A_Narrative_Review_Corresponding_author_Article_
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/374427235_Title_''Inventing_the_immunomodulatory_action_of_Food_Plants_with_utilization_of_MetabolomicsA_Narrative_Review''/links/65240a0c3ab6cb4ec6d01a03/Title-Inventing-the-immunomodulatory-action-of-Food-Plants-with-utilization-of-MetabolomicsA-Narrative-Review.pdf
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/374427235_Title_''Inventing_the_immunomodulatory_action_of_Food_Plants_with_utilization_of_MetabolomicsA_Narrative_Review''/links/65240a0c3ab6cb4ec6d01a03/Title-Inventing-the-immunomodulatory-action-of-Food-Plants-with-utilization-of-MetabolomicsA-Narrative-Review.pdf
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/374427235_Title_''Inventing_the_immunomodulatory_action_of_Food_Plants_with_utilization_of_MetabolomicsA_Narrative_Review''/links/65240a0c3ab6cb4ec6d01a03/Title-Inventing-the-immunomodulatory-action-of-Food-Plants-with-utilization-of-MetabolomicsA-Narrative-Review.pdf
https://www.researchgate.net/profile/Kulvinder-Kochar-Kaur/publication/374427235_Title_''Inventing_the_immunomodulatory_action_of_Food_Plants_with_utilization_of_MetabolomicsA_Narrative_Review''/links/65240a0c3ab6cb4ec6d01a03/Title-Inventing-the-immunomodulatory-action-of-Food-Plants-with-utilization-of-MetabolomicsA-Narrative-Review.pdf
https://doi.org/10.5281/zenodo.14807645
https://doi.org/10.5281/zenodo.14807645
https://doi.org/10.5281/zenodo.14807645
https://doi.org/10.5281/zenodo.14807645
https://www.researchgate.net/publication/391085739_Melatonin_as_a_Future_prospective_therapy_for_Nonalcoholic_Fatty_Liver_Disease_by_targeting_hepatic_ferroptosis_--A_Short_Communication''
https://www.researchgate.net/publication/391085739_Melatonin_as_a_Future_prospective_therapy_for_Nonalcoholic_Fatty_Liver_Disease_by_targeting_hepatic_ferroptosis_--A_Short_Communication''
https://www.researchgate.net/publication/391085739_Melatonin_as_a_Future_prospective_therapy_for_Nonalcoholic_Fatty_Liver_Disease_by_targeting_hepatic_ferroptosis_--A_Short_Communication''
https://www.researchgate.net/publication/391085739_Melatonin_as_a_Future_prospective_therapy_for_Nonalcoholic_Fatty_Liver_Disease_by_targeting_hepatic_ferroptosis_--A_Short_Communication''
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1016%2Fj.metabol.2024.156028&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1016%2Fj.metabol.2024.156028&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzUyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1016%2Fj.metabol.2024.156028&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1016%2Fj.metabol.2024.156028&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzUyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1016%2Fj.metabol.2024.156028&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1016%2Fj.metabol.2024.156028&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzUyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1016%2Fj.metabol.2024.156028&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1016%2Fj.metabol.2024.156028&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHMzUyajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1093%2Fadvances%2Fnmab044.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1093%2Fadvances%2Fnmab044.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMzI1N2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1093%2Fadvances%2Fnmab044.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1093%2Fadvances%2Fnmab044.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMzI1N2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1093%2Fadvances%2Fnmab044.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1093%2Fadvances%2Fnmab044.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMzI1N2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1093%2Fadvances%2Fnmab044.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1093%2Fadvances%2Fnmab044.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMzI1N2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1093%2Fadvances%2Fnmab044.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1093%2Fadvances%2Fnmab044.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMzI1N2owajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1097%2FHC9.0000000000000552.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1097%2FHC9.0000000000000552.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMTc3NGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1097%2FHC9.0000000000000552.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1097%2FHC9.0000000000000552.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMTc3NGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1097%2FHC9.0000000000000552.&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1097%2FHC9.0000000000000552.&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEIMTc3NGowajSoAgCwAgA&sourceid=chrome&ie=UTF-8
https://pubmed.ncbi.nlm.nih.gov/38076354/
https://pubmed.ncbi.nlm.nih.gov/38076354/
https://pubmed.ncbi.nlm.nih.gov/38076354/
https://pubmed.ncbi.nlm.nih.gov/33200182/
https://pubmed.ncbi.nlm.nih.gov/33200182/
https://pubmed.ncbi.nlm.nih.gov/33200182/
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.881688/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.881688/full
https://www.frontiersin.org/journals/nutrition/articles/10.3389/fnut.2022.881688/full
https://www.tandfonline.com/doi/abs/10.1080/1364557032000119616
https://www.tandfonline.com/doi/abs/10.1080/1364557032000119616
https://www.tandfonline.com/doi/abs/10.1080/1364557032000119616
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1186%2F1748-5908-5-69&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1186%2F1748-5908-5-69&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHNDIxajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
file:///C:/Users/SnehaReddy/OneDrive%20-%20Acta%20Scientific%20Publications%20Private%20Limited/Desktop/07-02-2022/Acta%20PDF%2001-06-2023/ASGIS/ASGIS-25-RW-070/google.com/search?q=doi%3A+10.1186%2F1748-5908-5-69&rlz=1C1VDKB_enIN1064IN1064&oq=doi%3A+10.1186%2F1748-5908-5-69&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQRRg60gEHNDIxajBqNKgCALACAA&sourceid=chrome&ie=UTF-8
https://pubmed.ncbi.nlm.nih.gov/39426499/
https://pubmed.ncbi.nlm.nih.gov/39426499/

An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD) -- A Short
Communication”

22

39. Handu D, et al. “Evaluating Bioactive-Substance-Based Inter-
ventions for Adults with MASLD: Results from a Systematic
Scoping Review”. Nutrients 17.3 (2025): 453.

40. Perazza F, et al. “Dietary Strategies to Modulate Gut Micro-
biota in Metabolic Dysfunction-Associated Steatotic Liver Dis-
ease (MASLD)". Nutrients 17.11 (2025): 1906.

41. Kulvinder Kochar Kaur, et al. “Update on Etiopathogenesis
of Type 1 Diabetes (T1D): Emphasis on part of Crosstalk of
Gut Microbiome, Pancreatic Cells and Bystander Activation of
Memory CD8'T cells with Mitochondrial Melatonergic Path-
way: Treatment Repercussions-A Narrative Review”. Universal
Library of Medical and Health Sciences 1.1 (2023): 41-64.

42. Hou, et al “Targeted Sodium Acetate Liposomes for Hepa-
tocytes and Kupffer Cells: An Oral Dual-Targeted Therapeutic
Approach for Non-Alcoholic Fatty Liver Disease Alleviation”.
Nutrients 17.5 (2025): 930.

Citation: Kulvinder Kochar Kaur. “An Update of Bioactive Compounds for Therapy of Metabolic Dysfunction-Associated Steatosis Liver Disease (MASLD)
-- A Short Communication". Acta Scientific Gastrointestinal Disorders 8.9 (2025): 11-22.


https://www.mdpi.com/2072-6643/17/3/453
https://www.mdpi.com/2072-6643/17/3/453
https://www.mdpi.com/2072-6643/17/3/453
https://www.mdpi.com/2072-6643/17/11/1906
https://www.mdpi.com/2072-6643/17/11/1906
https://www.mdpi.com/2072-6643/17/11/1906
https://www.researchgate.net/publication/376787794_Update_on_Etiopathogenesis_of_Type_1_Diabetes_T1D_Emphasis_on_Part_of_Crosstalk_of_Gut_Microbiome_Pancreatic_Cells_Bystander_Activation_of_Memory_CD8T_Cells_with_Mitochondrial_Melatonergic_Pathway_Tre
https://www.researchgate.net/publication/376787794_Update_on_Etiopathogenesis_of_Type_1_Diabetes_T1D_Emphasis_on_Part_of_Crosstalk_of_Gut_Microbiome_Pancreatic_Cells_Bystander_Activation_of_Memory_CD8T_Cells_with_Mitochondrial_Melatonergic_Pathway_Tre
https://www.researchgate.net/publication/376787794_Update_on_Etiopathogenesis_of_Type_1_Diabetes_T1D_Emphasis_on_Part_of_Crosstalk_of_Gut_Microbiome_Pancreatic_Cells_Bystander_Activation_of_Memory_CD8T_Cells_with_Mitochondrial_Melatonergic_Pathway_Tre
https://www.researchgate.net/publication/376787794_Update_on_Etiopathogenesis_of_Type_1_Diabetes_T1D_Emphasis_on_Part_of_Crosstalk_of_Gut_Microbiome_Pancreatic_Cells_Bystander_Activation_of_Memory_CD8T_Cells_with_Mitochondrial_Melatonergic_Pathway_Tre
https://www.researchgate.net/publication/376787794_Update_on_Etiopathogenesis_of_Type_1_Diabetes_T1D_Emphasis_on_Part_of_Crosstalk_of_Gut_Microbiome_Pancreatic_Cells_Bystander_Activation_of_Memory_CD8T_Cells_with_Mitochondrial_Melatonergic_Pathway_Tre
https://www.researchgate.net/publication/376787794_Update_on_Etiopathogenesis_of_Type_1_Diabetes_T1D_Emphasis_on_Part_of_Crosstalk_of_Gut_Microbiome_Pancreatic_Cells_Bystander_Activation_of_Memory_CD8T_Cells_with_Mitochondrial_Melatonergic_Pathway_Tre
https://www.mdpi.com/2072-6643/17/5/930
https://www.mdpi.com/2072-6643/17/5/930
https://www.mdpi.com/2072-6643/17/5/930
https://www.mdpi.com/2072-6643/17/5/930

	_GoBack
	_Hlk138871578
	_Hlk172198131
	_Hlk186803011
	_Hlk204773274
	_Hlk204773362
	_Hlk204773122
	_Hlk204697704
	_Hlk204773874
	_Hlk204773996
	_Hlk204773623
	_Hlk204773746
	_Hlk204772641
	_Hlk204772608
	_Hlk204697941
	_Hlk204773533
	_Hlk204500860
	_Hlk204500783
	_Hlk198637740
	_Hlk204451417
	_Hlk204440060
	_Hlk204774661
	_Hlk204774633
	_Hlk204494937
	_Hlk204496175
	_Hlk204447854
	_Hlk204448332
	_Hlk204452791
	_Hlk204451451
	_Hlk204451285
	_Hlk204453312
	_Hlk204453456
	_Hlk160767743
	_Hlk160731992
	_Hlk187318878
	_Hlk204500974
	_Hlk204500711
	_Hlk204495933
	_Hlk204496194
	_Hlk204498498
	_Hlk204499495
	_Hlk204510131
	_Hlk204501661
	_Hlk204509761
	_Hlk204508252
	_Hlk204499730
	_Hlk204700867
	_Hlk204508790
	_Hlk204503711
	_Hlk204500884
	_Hlk204595454
	_Hlk204576238
	_Hlk180591213
	_Hlk183282075
	_Hlk204603653
	_Hlk204576550
	_Hlk203644363
	_Hlk203242735
	_Hlk204528878
	_Hlk204576051
	_Hlk204536848
	_Hlk204533027
	_Hlk136779420
	_Hlk142825285
	_Hlk204599362
	_Hlk204530354
	_Hlk204577697
	_Hlk204538302
	_Hlk204536820
	_Hlk204537332
	_Hlk204537491
	_Hlk204537560
	_Hlk204578003
	_Hlk204603871
	_Hlk204598518
	_Hlk204595479
	_Hlk204600339
	_Hlk204616781
	_Hlk204589735
	_Hlk204599242
	_Hlk204625909
	_Hlk204600290
	_Hlk204603411
	_Hlk204596018
	_Hlk204598080
	_Hlk204612525
	_Hlk204626013
	_Hlk188258017
	_Hlk187234409
	_Hlk204622136
	_Hlk204622573
	_Hlk204624879
	_Hlk204622613
	_Hlk204622533
	_Hlk204622586
	_Hlk204710731
	_Hlk204625084
	_Hlk204771829
	_Hlk204625196
	_Hlk204710860
	_Hlk204711907
	_Hlk200130552
	_Hlk178457543
	_Hlk183605485
	_Hlk204713000
	_Hlk184312857
	_Hlk204718249
	_Hlk184232129
	_Hlk204769484
	_Hlk204719320
	_Hlk204717359
	_Hlk204769833
	_Hlk204717246
	_Hlk204719415
	_Hlk204718945
	_Hlk204713833
	_Hlk141725508
	_Hlk204719225
	_Hlk204770066
	_Hlk152361112
	_Hlk204770194
	_Hlk154938158
	_Hlk204713580
	_Hlk195696120
	_Hlk204770167
	_Hlk204770137
	_Hlk156301603
	_Hlk193371342
	_Hlk204761786
	_Hlk204757660
	_Hlk204770122
	_Hlk204760749
	_Hlk204770037
	_Hlk204762389
	_Hlk204762363
	_Hlk204760452
	_Hlk204762239
	_Hlk204761904
	_Hlk204685641
	_Hlk204686388
	_Hlk204685052
	_Hlk190280213
	_Hlk108476281
	_Hlk137123743
	_Hlk194993009
	_Hlk140904745
	_Hlk157749716
	_Hlk194946102

