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Liver fibrosis

Chronic injury e Genetic polymorphisms
e Viral infection e Epigenetic marks

e Alcohol e Cofactors (such as

e NASH obesity and alcohol)

® Cholestatic disorders 4 Liver
* Metabolic diseases transplant

e Liver failure A
5-50 years e Portal '
hypertension :

* Inflammatory damage
e Matrix deposition
¥’ Normal e Parenchymal cell death

e Autoimmune disorders l

\ 4

¥/ Early « Aberrant hepatocyte

¢« Disrupted architecture
¢ Loss of function

liver * Angiogenesis fibrosis regeneration Clrrhosis
Resolution Regression
: Hepatocellular
( e Removal of underlying cause careIn oIS
e Anti-fibrotic drug or cell therapy

Nature Reviews | Inmunology
Pelloicoro A., et al, Nature review immunology, 2014

Liver fibrosis is the
consequence of
several chronic liver
diseases.

Once developed, it is
either reversible or
results in cirrhosis,
liver failure, and
mortality.
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Applied from: Soppert J., et al., Clinical Gastroenterology and Hepatology, 2023

* 2 The causal role of gut leakiness & its mechanisms underlying liver fibrosis
as well as therapeutic intervention through the gut-liver axis ?



Melatonin

Melatonin:
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Melatonin:

v' Scavenge reactive oxygen/nitrogen species
(ROS/RNS) and lipid peroxides

v" Increase endogenous antioxidant enzymes,
such as superoxide dismutase, glutathione,
and catalase

v" Reduce proinflammatory and profibrogenic
markers, including NF-«B, TNF-qa, IL-183,
IL-6, and TGF-3



Melatonin

Brain

i Melatonin:
Thymus Heart ] ] . .
& v" Regulate diverse physiological functions,
such as immune responses and
Immunocompetent cells Liver . ..
: MT " Gastrointestinal tract tlssue/ Organ InJury
A& 5 v" Melatonin consumption (dietary supplement)
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melatonin can pass through cell membranes

Placenta

and other barriers.

Applied from: Kvetnoy I., et al., Int. J. Mol. Sci, 2022
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Melatonin (MT):

v' Melatonin supplementation

 Improve insomnia

« Help prevent or protect against injury

iIn many organs

* ? The mechanisms by which melatonin exerts its beneficial effects
on preventing gut leakiness and liver fibrosis ?



The Effects of Melatonin and Role of Gut Leakiness in
Liver Fibrosis

Thioacetamide Melatonin Intestin
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*Aim: To investigate the contributing role of gut leakiness in liver fibrosis
through the gut-liver axis & the protective mechanisms of melatonin.




In vivo rat experiments

In vivo: rats

SD rats
Tissue collection Tissue analyses:

Melatonin TAA " :
* , Histolo
v + 10 mg/kg/day, + 200 mg/kg,1.p., '> ' '> biochem%zz,ll
e L] orally —— 1, 2, 4 weeks ﬁ ﬁ analyses
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1 week

2 weeks

4 weeks

Increased gut structural deformation and apoptosis —
improved by Melatonin
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Decreased gut tight & adherens junction proteins (TJ/AJs) —
improved by Melatonin
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Gut leakiness and endotoxemia leads to liver injury —
improved by Melatonin
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Liver fibrosis and apoptosis — improved by Melatonin
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Increased expression of proteins associated with
liver fibrosis — improved by Melatonin
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Underlying mechanisms?
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Aberrant protein function from post-translational modifications
(PTMs) in gut leakiness and liver injury



Gut post-translational modifications (PTMs)
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Increased gut protein acetylation — improved by Melatonin
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Relative Abundance (%)

Bacteroidetes/firmicutes ratio
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Increased gut dysbiosis and decreased short-chain fatty
acids — improved by Melatonin

Phylum Phylum: Firmicutes (order: Clostridiales) Phylum Bacteroidetes (order Bacteroidales)
100
- -
= r
[ TR ]
g %
g 0% 'E '
E 3
ﬁ AP <
2 ¢
8" ©
1 111 11111 ”'“
III I “CMTMTCMTMT!MTMT C M T M C M _T M HTMT
Twk 2wk awk Lwk 2 wk 4wk
C M T MIT € M T MT C_ M T MT oo clnetiisles: toginacteriacess) [Odoribacteraceae];g_ Odoribacter » $24-7;9__
1wk 2 wk 4wk u Firmicutes; Clostridiales; Ruminococcaceae Firmicutes; Clostridiales; Eubacteriaceae  mRikenellaceae;g__ u Rikenellaceae;
WFirmicutes, Clostridiales, Peptostreptococcaceae - Firmicutes;Clostridiales; Dehalobacteriaceae y preyotel|aceae;g_ Prevotella = Porphvromonadaceae:a Parabacteroides
® Actinobacteria | = Bacteroidetes Cyanobacteria = Firmicutes: Clostridiales: Peptococcaceae = Firmicutes; Clostridiales; Clostridiaceae ool : g Ractercl
Deferribacteres | » Firmicutes » Fusobacteria « Firmicutes: Clostridiales: Lachnospiracea ~®Fitmicutes; Clostridiales; Christensenellaceae " Porphyromonadaceae; 8 Bactoroldaceasig_Bacteroides
= 0D1 = Protecbacteria = TM7
= Tenericutes = Verrucomicrobia
Bacteroidetes/Firmicutes ratio Ruminococcaceas, | Dacgfoides  Acetic Agid .. Butyric Acid
*k * 5000
. 4000 800 1 5000 44 |—| ** l—| |—|**
4000+
| 3000- o 5004 40009 ** %
g = 3000 I .
5 & 2 3000 2
E 2000+ '§ 4004 5 ‘g,, 2000
& - £ 2000 .
o <
1000 200 1000 1000
0- 0- 0- o
CMTMICMTMICMTMT CMTMTCM TMTC M TMT CMTMTC MTMTIC M TMT CMTMICMTMICMTMT
c M T NMT 1wk 2 wk 4wk 1wk 2 wk 4 wk 1wk 2 wk 4 wk

1wk 2 wk 4wk



Liver post-translational modifications (PTMs)
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Increased liver protein acetylation — improved by Melatonin

Liver Proteins
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Protein acetylation?
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Protein acetylation and deacetylation processes
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Applied from: Ruthrotha Selvi B., et al., Epigenomics, 2012



Liver protein acetylation
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Liver protein acetylation is specific for a reduction in

Sirt1 deacetylase — improved by Melatonin
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Increased acetylation of Sirt1-targeted proteins —
improved by Melatonin

Liver proteins
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The role of Sirt1 in gut leakiness
and liver fibrosis?

National Institute on Alcohol
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In vivo mouse experiments

In vivo: tissue-specific KO mice
Intestinal-specific Sirt1-KO mice

Tissue collection Tissue analyses:
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Gut-specific Sirt1-KO (GKO) mice are susceptible to
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GKO mice are susceptible to TAA-induced gut leakiness
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Increased liver injury markers in TAA-treated GKO mice
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GKO mice are susceptible to TAA-induced liver fibrosis
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Increased gut and liver protein acetylation in GKO mice
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Increased acetylation of Sirt1-targeted proteins in GKO mice

Liver proteins
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In vitro study?




Decreased Sirt1 & increased protein acetylation in hepatocyte
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Decreased intestinal Sirt1 expression —
improved by Melatonin
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Decreased intestinal TJ/AJ expression —
improved by Melatonin
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Decreased intestinal TJ/AJ expression —
improved by Melatonin
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Decreased intestinal Sirt1 & TJ/AJ expression —
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Melatonin Prevents Gut Leakiness and Liver Fibrosis
Through the Gut-Liver Axis
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*Melatonin Prevents TAA—-Induced Gut Leakiness and Liver Fibrosis
Through the Gut-Liver Axis via Modulating Sirt1-Related Deacetylation of
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