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ABSTRACT
Introduction: Chlorogenic Acid (CGA) is an antifibrotic and antioxidant for fibrotic tissues. These double roles be
able to inhibit or fibrotic tissues chains because of internal and external issues. For example, virus, bacteria or other
pathogens and also by drugs, alcohol, cigarettes, etc. as external factor that affect quality of body tissues. Toll-Like
Receptor-4 (TLR-4) as a marker fibrotic tissues. It is a key for researcher could be find out by expression
performance. The aim of this study is to reveal the CGA as a candidate of antifibrotic & antioxidant in liver fibrosis
that induced by CCL4.
Methods: This is a pure experimental research with a simple experimental design or post-test only control group
design. The total 29 mices of 2.5-month-old male Swiss mices with weigh 35-40 gram divided into 6 group: 3
groups of controls (injected by natrium chloride, CGA, and CCL4) and 3 groups of treated (injected by
CGA doses 42 mg/kg, 63 mg/kg or 84 mg/kg). Liver organ was used to examine the expression of TLR-4 by rtPCR. This research revealed that expression of TLR-4 lower than the CCL4 control group (respectively, p=0.042;
p=0.005; p=0.006; and p=0.001). Higher dose of CGA showed greater ability as anti-fibrotic through inhibit the
expression of TLR-4. Some research found the expression of TLR-4 has been decreased by treatment of
Clorogenic Acid (CGA).
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(Continued from previous page)
Conclusion: To sum up, CGA has double roles to repair liver fibrotic tissues. The greater doses of CGA,
the stronger inhibition of TLR-4 expression.
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Introduction
Liver disease is one of five big killer diseases to human in the world that Liver chirrhosis, agestandardized death rates (15+), per 100,000 population

[1]

. Liver problem should be treated early to achieve

Sustainable Development Goals (SDGs)[2]. Liver is a one of accessories organ in the human body. It does
digestion process when food and water available [3]. Damaging of Liver tissue will be decreasing quality and
functional of liver tissue. Liver tissue problem would be found out by roles of Toll-Like Receptors as a marker
of inflammatory cytokine

[4]

. TLR-4 is transmembrane receptor that play roles for natural and adaptive

immunity. Roles of TLR-4 could be found by Pathogen-associated molecular patterns (PAMPs) recognition.
They will associate or works together to send signals and activate natural and adaptive immunity responds.
TLR-4 also has play roles in liver tissue injury and as one of PAMPs family member. It would be activated by
some signals from ligan of cellular compartment. The increasing of TLR-4 expression could be seen by tissue
damage and matrix degradation. Then, it would be the formed damage-associated molecular patterns
(DAMPs) [5].
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Methods
Type of this research was post-test only control group design. The samples were used Swiss male mice,
which is 2,5 months old, ± 35-40 gram, and 29 in number. Every mice are healthy, active and categorized in
6 groups by Federer technique design

[34]

. Each group contains of 4-5 mice.

Group I (S0=NaCl), II
4.

(S1=CGA), III (S2=CCL4), IV (S3=CCL4 0.5 mL/kg BW + CGA 42 mg/kg BW), V (S4=CCL4 0.5 mL/kg
BW + CGA 63 mg/kg BW), dan VI (S5=CCL4 0.5 mL/kg BW + CGA 84 mg/kg BW). The mice are fed 1
gr/mouse/day dry feed in pellet form and provided with clean water that replaced every 3 days in order to
protect from bacteria or any other danger that may disturb the absorption process on CGA and CCL

[32].

The

main substance in this research is CCl4 (250 mL) (Merck) which is dissolved in olive oil (1:0,5), CGA (1000
mg) (Sigma-Aldrich) in a dosage of 42 mg/kg, 63 mg/kg and 84 mg/kg [32] based on human doses consumes
[31]

and NaCl (250 mL) [33]. The mice are measured once in a week to determine the dosage since the treatment

is based on body weight and are inducted by NaCl, CCL4, CGA, and CCL4+CGA for 4 week. NaCl and CGA
treatments are done once in 24 hours through intragastric while CCL4 treatment is done twice in a week
through intraperitoneal.[12] This research procedure hasbeen approved by preclinical research ethic committee
of LPPT-UGM Yogyakarta (No.Ref. 00002/04/LPPT/II/2017). After the treatment, next step was examined
the blood serum and the liver was taken out from Linea Mediana part for RNA extraction to saw the expressions
of TLR-4. The data of TLR-4 was analyzed by One Way ANOVA with significance grade p<0,05.

Result
1. TLR-4 Expressions in Liver Fibrotic Tissues

TLR-4 is one of transmembrane receptors that have important role in liver fibrosis. The statistical
analysis shows that more significant differences between groups of treatment S1 (1.85±0.43), S2
(1.72±0.76), and S3 (1.54±0.61) than the group of control K3 (3.34±1.29). Based on what the graph
shows (Illustration A) regarding the role of CGA on the expression of TLR4, group S1(CGA 42 mg/kg
BW), S2(CGA 63 mg/kg BW) and S3(CGA 84 mg/kg BW) could inhibit CCL4 (0.5 mL/kg BW) became
fibrosis. Whereas, one-way ANOVA test showed some significant differences on TLR-4 between groups
(p=0.005). rt-PCR showed on illustration B. Based on that finding, CGA can lower the expression of TLR4 on liver tissues which experience fibrosis. [12] The induction of CCL4 can strengthen the expression of
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TLR-4. This research uses fibrosis model because it is inducted by CCL4. The results showed the expression
of TLR-4 which wassignificant on group S1(1.85±0.43), S2(1.72±0.76), and S3(1.54±0.61) compared to
the groupof control K3(3.42±1.22). rt-PCR shows there is damaging on the liver tissue. [12]

(A)
(B)

Illustration: [A] Expression of TLR-4/GAPDH; [B] Expression of TLR-4 by RT-PCR and densitometry
analyzes using Image J software; Notes: K1(NaCl 0.5 mL/kgBW), K2(CGA 63 mL/kgBW), K3(CCL4 0.5
mL/kgBW), S1(CCL4 0.5 mL/kgBW+CGA 42 mg/kgBW), S2(CCL4 0.5 mL/kgBW+CGA 63 mg/kgBW),
and S3(CCL4 0.5 mL/kgBW+CGA 84 mg/kgBW). (*) TLR-4(p=0.005)[12]

Discussion
1.

TLR-4 Expressions in Liver Fibrotic Tissues
Increasing expression of TLR-4 happens because TLR-4 is capable to identify pathogenic activity

through understanding on pathogenic ligands from damaging of molecular pattern which is like matrix and
cellular damage, thus the signals of TLR-4, MyD88, and NF-ĸB are activated. [8-9] Then, some cytokine and
chemokine proinflammatory are activated which is make free radicals turn into trichloromethyl peroxidase
radical (CCL3O -) then enter to cellular apoptotic pathways. Through mediator of IGF-1, PDGF, TGF-β,
ET-1, ROS, then liver stellate cells are activated and then changed into myofibroblast. Next, myofibroblast
contractility triggers increasing of matrix deposition and extracellular matrix which finally result in fibrotic.
[15,19]

Inflammation is a normal process in which to maintain homeostatic of the body. But if the
inflammation going to level of fibrotic and it will change functionality and quality of the tissue. also due to
effect of the external and internal environment. For example, liver fibrotic tissue. Liver inflammation tissue
that progresses to liver fibrosis due to exposure of toxins, autoimmunity, ROS, and oxidative stress to B
cells, NK cells, extracellular matrix, dendritic cells. These cells release pro-inflammatory cytokines to
activate hepatic stellate cell (HSC) and stimulates bone marrow-derived cells, fibroblast and epithelial tomesenchymal transition (EMT). Subsequently, myofibroblasts are activated by proliferation and migration
to apoptosis. So, there is an imbalance between synthesis and degradation of collagen which causes liver
tissue failure or damage [14-15]
Liver fibrotic in this research that has been done by using Carbon Tetrachloride (CCL 4). CCL4 was
used due to its toxic property to the liver. Liver damage caused depends on the large dose was given. The
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main principle action that takes place in mechanism of CCL4 in liver fibrotic cells by the presence of free
radicals, lipid peroxidase and decreased activity of enzymes antioxidants. Histological appearance could be
observed by fat infiltration, necrosis centrolobular then eventually to be cirrhosis. [28-29]
As mention before, damaging of liver tissue will decrease the quality and functional of itself. Liver
tissue problem would be find out by the expression of Toll-Like Receptors (TLR-4) as the marker of
inflammatory cytokine. TLR-4 is transmembrane receptor that play roles for natural and adaptive immunity.
Roles of TLR-4 could be found by Pathogen-associated molecular patterns (PAMPs) recognition. They will
associate or works together to send signals and activate natural and adaptive immunity responds. TLR-4
also has play roles in liver tissue injury and as one of PAMPs family member. It would be activated by some
signals from ligan of cellular compartment. The increasing of TLR-4 expression could be seen by tissue
damage and matrix degradation. Then, its formed damage-associated molecular patterns (DAMPs) [4-5].

2. Expressions of TRL-4 after CGA treatment
However, the induction of CGA causes the expression of TLR-4 significantly decrease (p=0.005). The
results showed the expression of TLR-4 was lowers significantly on the groups of S1(1.85±0.43),
S2(1.72±0.76), and S3(1.54±0.61) compared to the group of control K3(3.34±1.29). Also, group of
treatment S1(1.85±0.43), S2(1.72±0.76), and S3(1.54±0.61) are compared to group of control K2
(1.47±0.44), group of treatments are lower. The results showed that the expression of TLR4 fell
significantly. CGA treatment be able to decrease expression of PDGF, ROS production, free radical,
phosphorylation of ERK1/2, proliferation of HSC, expression of collagen I/III and TIMP, which means that
fibrogenesis pathways was inhibited [5,18].
During exposure to viral hepatitis, alcohol, autoimmune diseases, and toxins on parenchymal cells
(hepatocytes) and non-parenchyma (Kuffer cells, endothelial cells, and fat stores) immediately activate the
TLR4 signaling pathway.[5] After binding TLR-4 with its ligand then the signal goes to MyD88 via
modulation TIRAP and TRAM proteins which then mediate the TIR adapter protein with MyD88.
Furthermore, the TRAM adapter protein connects the TIR and TRIF regions between the cell. Then the
MyD88 pathway will attract IRAK and TRAF6 proteins. Protein TRAF6 activates TAK1. TAK1 activates
the later IKK complex enter the NF-kB activation pathway. TAK1 also activates the MAPK pathway as well
as causes the release of proinflammatory cytokines such as IL-1/10/4/6, CD40L, and radicals free . In
addition, other pathways besides MyD88 are TRIF pathways. The TRIF pathway interacts with RIP1 and
TRAF6. Activation of RIP1 and TRAF6 proteins further activates NF kB and MAPK. The TRIF protein
also interacts with TRAF3 which also activates TBK1/IKKi and both activate other proteins, namely IRF3
and IRF7 which then triggers the release of pro-inflammatory cytokines such as INF- type 1. After that,
the tissue inflammatory conditions would be appeared. Inflammatory tissue conditions also because of the
Publisher: Faculty of Medicine Universitas Muslim Indonesia

95

synthesis and degradation of the extracellular matrix was not balanced. [5,17-21]

3. CGA has ability (Antifibrotics and Antioxidant) to repair liver fibrotic
The results of the study clearly reveal the expression of TLR-4 was decreased by treatment of CGA.
The greater doses of CGA, the stronger inhibition of TLR-4 expression. CGA was reduced the amount of
PDGF, ROS production, free radicals, ERK1/2 phosphorylation, HSC proliferation, collagen I/III . expression
and TIMP resulting in inhibition of fibrosis. [22-25] In addition to the large dose of CGA, need to be considered,
as well as the influence of the food and drink consumed for the process repair network. Also role of nutrition
is very helpful in recovery process of liver tissue injury. The double role of CGA able to inhibit formation
and reaction of free radical chains with oxygen. These two molecules are dangerous to damage membranes
and plasma membranes.

[27,28]

So, also CGA as antioxidant due to it have 3-caffeoylquinic acid (3-CQA), 4-

caffeoylquinic acid (4-CQA), 5-caffeoylquinic acid (5-CQA), 3,4-dicaffeoylquinic acid (3,4-diCQA), 3,5dicaffeoylquinic acid (3,5-diCQA), and 4,5-dicaffeoylquinic acid (4,5-diCQA).
Additional, minor CGAs including 3-feruloylquinic acid (3-FQA), 4-feruloylquinic acid (4-FQA), 5feruloylquinic acid(5-FQA), 3-p-coumaroylquinic acid (3-p-CoQA), 4-p-coumaroylquinic acid (4-p-CoQA),
and5-p-coumaroylquinic acid (5-p-CoQA) are also present in traceable amounts in coffee beverages. These
electrochemical chains as power to inhibits fibrogenesis pathways. [30] A review study reported that content
of CGA e.g. 5-CQA has antioxidants activity and be able to inhibits various of disease models. The ability of
5-CQA indicate to down regulate pro-inflammatory cytokine, through modulation of key transcription factors
but if high doses of 5-CQA given to rat by intravenous, it would appear inflammatory reaction. So, researcher
should be more carefully to use CGA as an antioxidant.

[29]

Otherwise, for this research was different methods

and sample for CGA treatment. It might be the reason for CGA roles as antifibrotic and antioxidants inhibit
fibrogenesis pathways in liver fibrotic tissue model. By this research reveal, Phenolic compounds of CGA
very important for repairing is liver fibrotic tissue. Liver tissue recovery depends on doses of CGA. The
greater of doses the better recovery of the tissue. Not only to concern on doses but also adequacy for
nutritional, water, and external environment exposure e.g. temperature would be helpful to maintain the good
quality of the liver tissues.

Conclusion
CGA is a phenolic compound with nine (9) electrochemical powers. These powers have the ability to
inhibits fibrogenesis pathway especially TLR-4. The expression of TLR-4 depends on level of liver fibrotic
tissue. Also, recovery of the fibrotic tissue depends on the amount of Phenolic (CGA). The greater doses of
CGA, the stronger inhibition of TLR-4 expression. Not only to concern on dosses but also adequacy of
nutrition and water would be helpful for maintain the good quality of the liver tissues.
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Recommendation
This research was focused on TLR-4 but it might be more helpful also for next study to see the other
marker like Myd88 expression, it is also as a root of liver fibrogenesis pathways.
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