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Abstract: Aim of work: Liver fibrosis stems from changes in fibrotic genes expression in response to tissue
damage in various chronic liver diseases, with no effective therapeutic program at present. The design of this
study was to explore the possible protective effects and the molecular targets of aliskiren (ALS) and fenofibrate
(FENO) against liver fibrosis which induced by carbon tetrachloride (CCL4) in rats. Methods: Wister albino
rats had been injected with 0.4ml/kg 50% CCLA4, three times/week for eight weeks, to establish liver fibrosis
model. Concurrently, ALS (25mg/kg/day) and/or FENO (25mg/kg/day) were orally administrated for 8 weeks
to rats CCL4 intoxicated. Results: Treatment with ALS and/or FENO ameliorated oxidative stress and
hepatocellular damage in CCL4-intoxicated rats as indicated by the marked reduction in hepatic lipid
peroxidation and serum transaminases with concomitant significant increase in hepatic superoxide dismutase
(SOD) as well as reduced glutathione (GSH) content. The magnitude of liver inflammation and fibrosis was
also alleviated by both medications, as is evident from the substantial decrease in hepatic proinflammatory and
profibrotic cytokines namely tumor necrosis factor alpha (TNF-a), interlukin-6, (IL-6), C-reactive protein
(CRP) and transforming growth factor-f1 (TGF-B1) with restrain in fibrous deposition alongside architecture
alteration that was shown upon histopathological examination. Additionally, simultaneous administration of
ALS with FENO downregulated hepatic p-Smad3 protein and increased hepatic growth factor (HGF)
expression in CCL4-intoxicated rats. Conclusion: Conclusively, this study highlights the hepatoprotective
effect of ALS and FENO and implies that their anti-fibrotic mechanism involves blockade of TGF-$1/Smad
signaling pathway, induction of HGF expression, besides modulation of inflammation as well as oxidative

stress.

Keywords: liver fibrosis; aliskiren; fenofibrate; TGF-f; p.samd3.

1. INTRODUCTION

Liver fibrosis is known as a reversible process
of wound healing results from many pathological
chronic liver diseases and continuous injury to the
hepatic tissue !. It is distinguished by overproduction
and accumulation of extracellular matrix (ECM),
which damages the normal physiological structure of

the liver 2. Pathologically, in response to diverse
types of chronic injurious insult, hepatocytes are
damaged and diverse infiltrated immune -cells
activate normal quiescent vitamin A storing hepatic
stellate (HSCs) cells to undergo trans-differentiation
into  collagen-producing  myofibroblasts 3.
Overproduction of ECM result from persistent
activation of these proliferating myofibroblasts,
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which end with the formation of scar tissue in
fibrotic liver #°, Many signal conduction pathways
show a functional disorder in hepatic failure (HF),
such as TGF-p1/Smad, and nuclear
factor-kB(NF-xB) signaling’®. Assumed these facts,
it is a suitable approach to attenuate liver
inflammation and inhibit TGF-$1/Smad signaling
for the treatment of liver fibrosis. Hepatocyte growth
factor (HGF), a multifunctional protein that has
arisen as a powerful anti-fibrotic cytokine and averts
tissue fibrosis in numerous organs, including the
liver !°. It activates various biological processes,
such as differentiation and morphogenesis through
embryogenesis, organ regeneration, proliferation,
survival, motility and tumour invasiveness !'l.
Aliskiren is a treatment used for hypertension
treatment; it reduces renin, which measured as the
foremost-rate limiting enzyme in angiotensin II (Ang
IT) production and subsequently production of
angiotensin I (Ang I) from angiotensinogen. Halting
the renin action downregulates the
Renin-Angiotensin-Aldosterone System (RAAS) !2
and might be valuable by reducing oxidative stress
and pro-inflammatory cytokines production in
paracetamol induced hepatotoxicity '3. Numerous
studies showed that aliskiren reduces oxidative stress
through inhibition of Ang Il formation ' '
Moreover, it attenuates carbon tetrachloride-induced
liver damage '°. Aliskiren influences inflammatory
cytokines " ¥ and oxidant/antioxidant balance!s;
thus, it is assumed to be utilized in cure of many
diseases experimentally. Aliskiren may decrease
Ang II production during the progression of chronic
liver injury and alongside amend inflammation and
fibrosis.

Fenofibrate is a valuable medication used for
cure of atherogenic dyslipidemias, producing a
significant decline in triglyceride and rise in
cholesterol contents of high-density lipoprotein !% 20,
It exerts an antioxidant effect by reducing
malondialdehyde and by stimulating the expression
of SOD 2!:22_ its anti-inflammatory activity achieved
by repressing the activity of transcription factors and
by reducing plasma concentrations of TNF-a 22,
Noteworthy, van der Veen 2  reported that
administration of fenofibrate prohibited and
somewhat reversed nonalcoholic fatty liver disease
(NAFLD) in mice and reversed hepatic steatosis and
fibrosis

Therefore, the present work is meant to inspect
the possible anti-fibrotic properties of aliskiren and
fenofibrate besides to elucidate their impact on the
crucial events involved in liver fibrosis, concerning
oxidative stress mechanism, inflammatory signals
and TGF-B1/Smad pathway.

2. METHODS

2.1. Chemicals and Drugs

Carbon tetrachloride (CCL4) had been
purchased from Sigma-Aldrich for Chemical Co (St.
Louis, MO, USA). ALS was purchased from
Novartis Pharma (Basel, Switzerland). And
fenofibrate had been purchased from
Mepaco-MEDIFOOD (Cairo, Egypt).

2.2. Animals

Male Wister albino rats (180 = 20 g) had been
obtained from (NRC), the National Institute for
Research, Cairo, Egypt. The rats were kept at
controlled environmental circumstances with
relatively constant temperature at (23 +1 °C), and
adjusted humidity (60 +10%), as well as a 12/12h
light/dark cycle. They had been kept for 1 week
before experiment for adaption and had been
allowed standard rat chow and water ad libitum.
The experimental protocol of the current study
which applied had been approved from the Faculty
of Pharmacy (Al-Azhar University), by the Animal
Ethics Committee (No. 77 / 2016).

2.3. Preparation of CCL4 for the establishment of

liver fibrosis model

CCL4 was dissolved using corn oil as a vehicle
(40 % v/v). The induction of liver fibrosis was done
by intraperitoneal (i.p.) injection of 0.4 ml/kg of
CCLa4, three times, weekly for exactly 8 weeks.

2.4. Experimental design

To accomplish the goals of the current study,
adult male albino rats (A total of 60) were randomly
allocated into 6 groups of 10 animals:

Group 1(Control group): Rats were injected i.p.
with normal saline daily (0.9% NaCl) for 5-8 weeks
and allotted as normal control group.

Group 2(Corn oil group): Rats were inoculated
with corn oil only (0.4 ml /kg; i.p.; 3 times weekly)
for 8 weeks.

Group 3 (CCL4 group): Rats were inoculated with
CCLA4 only (0.4 ml /kg; i.p.; 3 times weekly;24) for
8 weeks and allotted as positive control group.
Group 4 (CCL4+ALS group): Rats were
inoculated i.p. with CCL4 (0.4 ml /kg; i.p.; 3 times
weekly) and concomitantly treated with ALS 25
mg/kg/day; (p.o.) for 8 weeks 25.
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Group 5 (CCL4+FENO group): Rats were
inoculated i.p. with CCL4 (0.4 ml /kg; i.p.; 3 times
weekly) and concomitantly treated with FENO 25
mg/kg/day; p. o. for 8 weeks 6.

Group 6(CCL4+ALS+FENO group): Rats were
inoculated i.p. with CCL4 (0.4 ml /kg; i.p.; 3 times
weekly) and concomitantly treated with ALS and
Feno, in the same regimen that was previously
mentioned in group 4 & 5.

General conditions of the rats were observed daily
throughout the whole experiment. Twenty-four
hours after last dose administration of the treatment
protocol, samples of blood were collected by
retro-orbital sinus puncture under mild anesthesia,
centrifuged at (3,000 rpm) exactly for 15 minutes,
and serum was isolated. The samples had been
stored at —80°C for analysis. Rats had been
euthanized and cervical dislocation was applied
then livers had been quickly and carefully
separated, washed, and weighed.

2.5. Assessment of liver enzymes and liver index

Colorimetrical determination of aspartate
aminotransferase (AST) as well as alanine
aminotransferase (ALT), concentrations using

specific enzyme-linked immunosorbent assay kits
(MyBioSource; San Diego, USA) according to
manufacturer's  directions. Liver index was
calculated according to the formula: (liver
weight/body weight) x100.

2.6. Assessment of inflammatory markers

Liver tissues were washed and homogenized in
ice-cold phosphate buffered saline (PBS) (pH=7.4)
to obtain 10% homogenate (w/v), which was then
centrifuged for 15 min at 5,000 rpm and 4 °C. The
supernatant obtained was used for measuring
interleukin 6 (IL)-6, tumor necrosis factor alpha
(TNF)-a, C-reactive protein (CRP) using ELISA
kit as per the manufacturer’s instructions (R&D
Systems Inc., Minneapolis, MN, USA).

2.7. Assessment of hepatic oxidative stress

markers

Concentration of malondialdehyde (MDA),
which represent a lipid peroxidation index and
oxidative stress, was measured by thiobarbituric acid
(TBA) method ?’. The reaction is based on reaction
of malondialdehyde with TBA at 98 °C. MDA was
assessed by colorimetric analysis using assay kit
(abcam, MA, USA) as said by manufacturer's

instructions. GSH content of liver tissue was
determined using commercially available kit
supplied by Biodiagnostic, Giza, Egypt according to
Beutler method 2 method. Superoxide Dismutase
was measured by commercial kits (Biodiagnostic,
Cairo, Egypt) according to Nishikimi method %°.

2.8. Assessment of liver fibrosis markers

ELISA kit was used to determine liver TGF-$1
which supplied by MyBioSource (San Diego, USA).
Further assessment of liver fibrosis was performed
where, liver tissue of p-SMAD3 protein and the
expression of HGF were assessed by western blot
analysis.

2.9. Histopathological examination

Livers were removed and instantly fixed in
10% neutral buffered formalin, followed by
dehydration in ascending grades of ethanol, cleared
in xylene and embedded in paraffin. 3 pm thickness
sections were cut and stained
with haematoxylin and eosin (H&E). In order to
avoid bias, all histopathologic stages and
assessment of specimens were done by a qualified
observer blinded to the identity of the samples
examined?’.

2.10. Statistical analysis

The data analysis was conducted using
statistical software SPSS (version 21). The data is
expressed in the mean + S.D. and statistical analysis
was performed wusing one way ANOVA
accompanied by Bonferroni as a post-hoc measure
was used for statistical significance at p <0.05.

3. RESULTS

3.1. Effect on Body Weight and Liver Weight in
Liver fibrosed Rats

FENO and/or ALS lessen macroscopic changes
in liver fibrosis induced by CCL4 in rats. At the end
of treatment period, all rats of CCLs-treated groups
observed weaker and lethargic. Nevertheless, rats in
the combination-treated group, exhibited as much as
slight of those symptoms. As revealed in table 1,
treatment of rats with ALS and/or FENO did not
significantly affect the body weight gain, as
compared to normal control animals during the
whole study. However, CCLs- treated rats exhibited
a significant rise in their liver weights compared to
normal animals (p<0.001). ALS and/or FENO
treatment significantly suppressed this increase in
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liver weight compared to CCLa-treated rats.
Additionally, two weeks following CCL4 treatment,
LW/BW ratio was increased compared to that of
normal control group, even though, ALS or FENO
treatment significantly reduced LW/BW in liver
fibrosed rats. Interestingly, ALS and FENO
treatment for 8 weeks restored the increase in
LW/BW ratio to control value (Table.1).

Table 1: Effects of Concurrent Treatment with Aliskiren,
Fenofibrate, and their Combination on CCL4 -Induced
Changes on Body Weight and Liver Weight in Liver
fibrosed Rats.( Data are presented as mean +S.D (n=6). *P
< 0.05, compared to normal control group, nP < 0.05,
compared to corn oil group; oP < 0.05, compared to CCL4
group using ANOVA followed by Bonferroni as a
post-ANOVA test)

Body Weight (g)
Groups liver weight (g) Liver Index
Initial Final
Control 173.8+22.58 292.8+55.71 10.09+1.428 0.032540.0031
Corn
183.9+34.54  283.9+53.55 10.45 £1.246 0.0302+0.0017
Oil
CCly  187.2427.05 308.8+51.80 12.54+1.139""  0.0401+0.0029"
+ *ne#
CCL+ 11.78+1.024
194.4+30.90  285.0+45.80 0.0375+0.0044"#
ALS
CCls+
194.2421.35 310.6+29.65  11.79+£1.012"*#  0.0351+0.0033%"
FENO
CCls+
ALS+  193.5+19.58  280.5+30.98 11.47+1.0479%  0.0338+0.0031%"
FENO

3.2. Aliskiren and/or fenofibrate reduce the
production of liver injury biomarkers in

CCLy4-treated rats

In the current study, CCL4 treatment induced
liver damage that was indicated by increased serum
ALT and AST. Figure 1A and 1B, respectively
showed that, CCL4-treatment significantly increased
ALT and AST concentrations by 79.58 % and 70.97
%, respectively compared with that of control rats
(p <0.05). Nevertheless, concurrent treatment with
ALS, FENO or their combination significantly
lessened (p<0.05) ALT concentration by 47.21%,
42.97 %74.53 %, and AST by 49.19%, 45.56
%,64.51 %, respectively compared to
CClLas-treated rats. (FigurelA-B).

ALT (UIL)
AST (UIL)

Figure 1(A-B): Effect of Aliskiren and/or fenofibrate on
liver transaminases markers ; ALT (Panel A) and AST
(Panel B) in CCLA4-treated rats. Data are presented as mean
+S.D (n=6). *P < 0.05, compared to normal control group,
P < 0.05, compared to corn oil , P < 0.001 compared to
CCL4- liver fibrosed group, aP < 0.001, compared to
combination group, respectively, using ANOVA followed
by Bonferroni as a post-ANOVA test.

3.3. Aliskiren and/or fenofibrate reduce oxidative
stress biomarkers production in CCL4

treated rats

(Fig 2A-C) shows that, MDA was significantly
heightened (p <0.05) in CCL4 treated animals by
68.45 % as compared to control rats. ALS and/or
FENO treatment significantly hampered (p<0.01)
MDA by 49.57 %, 53.62 % and 72.24 %,
respectively as compared to CCLs-treated group
(Figure 2A). Also, hepatic GSH content in CCL4
treated group was significantly reduced by 65.13 %
(p<0.01). Treatment of CCL4- treated animals with
either ALS and/or FENO significantly increased
hepatic GSH level by 54.85 %, 53.57 % and 60.28%,
respectively as compared to CCLs-treated group
(Figure 2B). SOD level in CCL4 treated group was
significantly reduced by 72.02 %compared with
normal group (p <0.01). Treatment of CCL4- treated
rats with either ALS and/or FENO significantly
increased hepatic SOD level by 58.98 %, 60.25 %
and 68.67 %, respectively compared with that of
CCLs-treated group (Figure 2C).
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Figure 2(A-C): Aliskiren and/or fenofibrate reduce
malondialdehyde level (MDA; Panel A), reduced
glutathione content (GSH; Panel B) and superoxide
dismutase activity (SOD; Panel C) in CCL4 treated
rats. Data are presented as mean £S.D (n=6). *P < 0.05,
compared to normal control group, P < 0.05, compared
to corn oil , P < 0.001 compared to CCL4- liver
fibrosed group, aP<0.001, compared to combination
group, respectively, using ANOVA followed by
Bonferroni as a post-ANOVA test.

=z

TNFa (pg/mil)
1L-6 (pg/ml)

CRP (pg/mg protein)

Figure 3(A-C): Aliskiren and/or fenofibrate reduce
tumor necrosis factor alpha level (TNF-a; Panel A),
interleukin 6 level (IL-6; Panel B) and C-reactive
protein (CRP; Panel C) in CCl4 treated rats. Data are
presented as mean £S.D (n=6). *P < 0.05, compared to
normal control group, nP <0.05, compared to corn oil
, P < 0.001 compared to CCl4- liver fibrosed group ,
oP < 0.001, compared to combination group,
respectively, using ANOVA followed by Bonferroni as
a post-ANOVA test.

3.4. Aliskiren and/or fenofibrate reduce
inflammatory markers production in CCL4

treated rats

Additionally, there was a significant increase of
inflammation in the liver of CCL4-treated rats as
evidenced from the significant elevation (p <0.05) in
hepatic IL-6, TNF-a and CRP by 86.02 %, 73.32 %
and 86.85% when compared to control group.
Though, administration of ALS, FENO and their

combination reduced TNF-a level by 43.69 %, 45.64
% and 61.99 % respectively when compared to CCL4
treated rats (Figure 3A), treatment with ALS, FENO
and their combination decreased IL-6 level by
37.65%, 40.46% and 69.19%, respectively as
compared to CCL4 treated rats (Figure 3B)
Treatment with ALS, FENO and their combination
decreased CRP level by 61.61%, 59.05% and
78.26%, respectively when compared to CCL4
treated rats. (Figure 3C).

3.5. Aliskiren and/or fenofibrate reduce liver
fibrosis in CCL4-treated rats

Figure 4 displayed that, rats treated with CCL4
exhibited a considerable rise (p<0.05) in
TGF-B1 content by 50.93 % compared with that of
control rats. Nevertheless, treatment with ALS
and/or FENO significantly reduced TGF-B1 levels
by 4193 %, 41.85 %, 50.22 %, respectively
compared to CCL4-treated rats (p<0.05).
Interestingly, the combination regimen significantly
decreased TGF-B1 to a superior level (p <0.05) than
either ALS and/or FENO single treatment protocol.

TGF-1(pg/mg protein)

Figure (4): Effect of ALS and/or FENO Treatment on
TGF-B1 Level in Liver Fibrosed Rats. Data are presented
as mean+S.D (n=6). *P <0.05, compared to normal control
group, 7P < 0.05, compared to corn oil , @P < 0.001
compared to CCL4 liver fibrosed group.

3.6. Effect of Aliskiren and/or fenofibrate
treatment on p-SMAD3, and hepatic growth
factor protein (HGF) levels in carbon

tetrachloride treated rats

Figure 5(A-B) shows western blotting of
p-SMAD3, and HGF.CCLs-treatment significantly
increased (p<0.05) p-SMAD?3(5.3fold) in liver
tissue compared with that of control rats. Though,
treatment with ALS and/or FENO declined
SMAD?3 phosphorylation. Remarkably, treatment
with ALS and FENO halted the levels of p-SMAD3
(p <0.05) when compared with that of CCLs-treated
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animals (Figure 5A,). On the other hand, expression
of HGF was significantly decreased after CCL4
treatment (18.17) compared to control group (Figure
5B).Treatment with ALS, FENO or their
combination significantly increased HGF protein
expression as compared with that of CCL4 treated
rats. Remarkably, the ALS and FENO combination
as a treatment significantly lessened SMAD3
phosphorylation, and markedly increased HGF
expression to a higher extent (p <0.05) than either
ALS or FENO treatment indicating a synergistic
effect.

(A

SMAD3/g-actin
HGF/p-actin

5
3
&

Figure 5(A-B): Effects of Concurrent Treatment with
Aliskiren, Fenofibrate and their Combination on
CCL4-Induced Changes on p-SMAD3 (Panel A), and
HGF (Panel B) protein levels. Data are presented as mean
+S.D (n=6). *P < 0.05, compared to normal control
group, P < 0.05, compared to corn oil , P < 0.001
compared to CCLAliver fibrosed group, oP < 0.001,
compared to combination group, respectively, using
ANOVA followed by Bonferroni as a post-ANOVA test.

3.7. Aliskiren and/or fenofibrate improve
histopathological architecture of liver

tissue in CCLs treated rats

The tissue of these cells was stained with H and
E staining (Figure 6). In CCL4 treated group, the
histological sections of the liver showed congestion
in portal vein, dilation of bile duct alongside
inflammatory cell infiltration and oedema with
fibrosis in the portal area as well as centrlobular
vacuolization of hepatocytes also, nuclear pyknosis
and cytomegaly in some of hepatocytes associated
with fatty changes were observed (Figure 6C). The
treatment with ALS or FENO showed mild
hepatocyte vacuolization, fine fibrosis, and
inflammatory cell infiltration (Figure 6D and Figure
6 E, respectively). However, treatment with
combination of ALF and FENO showing hepatocyte
fine fibrosis to a lesser extent (Figure 6F). The
staining of collagen & fibroblastic cells proliferation

in hepatic tissue of different experimental groups
using Masson’s trichome staining (MT) showing
negative MT reaction at central vein, portal area and
surrounding parenchyma in liver of rats in control
group & corn oil group (Figure 7. A and Figure B,
respectively) and showing severe positive reaction in
portal area and extended to hepatic parenchyma
forming lobules in CCL4 treated group (Figure 7C).
The treatment with ALS or FENO showed mild to
moderate positive reaction of MT (Figure 7 D and
Figure 7 E, respectively). However, treatment with
combination of ALF and FENO negative reaction for
MT (Figure 7 F).

Figure (6):

Representative photomicrographs of liver
sections stained with H & E (x40). A): Photomicrograph
of liver section of control group normal hepatic
architecture, hepatocyte structure and central vein (CV).
(B): Photomicrograph of liver section of corn oil group

showing no  histopathological alterations. (C):
Photomicrograph of liver section of CCL4 group showing
inflammatory cells infiltration (m), fibroblastic cells
proliferation in the portal triad (F), nuclear pyknosis and
vacuolization (v) in some hepatocytes associated with
fatty changes. (D): Photomicrograph of liver section of
ALS co-treated group showing mild hepatocyte
vacuolization, fine fibrosis, and inflammatory cell
infiltration. (E): Photomicrograph of liver section of
fenofibrate co-treated group showing mild hepatocyte fine
fibrosis, and inflammatory cell infiltration. (F):
Photomicrograph of liver section of combination showing
mild hepatocyte fine fibrosis.

4. DISCUSSION

Liver fibrosis happens as a common obsessive
result of constant liver wounds of distinctive
causes’!. It speaks to a major wellbeing care burden
with increment in frequency around the world*2,
Developing exploratory and clinical confirmations
are demonstrating that liver fibrosis is reversible 33,
in this way worth to be a point of investigation all
inclusive. For numerous a long time, the special
regenerative capacities of liver have been a
profoundly motivating point of inquiring about.
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Figure (7): Representative photomicrographs of
liver sections stained with Masson's
trichrome(x40).A): Photomicrograph of liver section
of control group showing no collagen fibers. (B):
Photomicrograph of liver section of corn oil group
showing no collagen fibers. (C): Photomicrograph of
liver section of CCL4 group showing heavy collagen
fibers deposition and pseudolobules formation
(bridging fibrosis). (D): Photomicrograph of liver
section of Aliskiren co-treated group showing
complete absence of collagen fibers. (E):
Photomicrograph of liver section of fenofibrate
co-treated group showing no-collagen fibers. (F):
Photomicrograph of liver section of ALS and FENO
combination co-treated group showing no collagen
fibers.

Knowing this exceptional preparation may
open components of hepatic regenerative capacities
and aid the field of regenerative pharmaceutical to
move forward considerably **. CCL4 is broadly
utilized tentatively to consider liver aggravation,
fibrosis and cirrhosis *. It actuates hepatic harm by
the arrangement of free radicals amid reductive
dehalogenation by cytochrome P-450 amid its
digestion system which causes lipid peroxidation of
cellular films, driving to corruption. The initial
events of CCL4 evoke the secondary mechanisms
which ultimately disrupt the plasma membrane and
cause cell death %% 37,  The purpose of this
experiment is to study the antifibrotic potential of
ALS and FENO alone or in combination on liver
fibrosis induced by CCL4 in rats. This experiment
showed that the combination of ALS and FENO had
significantly higher antifibrotic effect than each one
alone. There was significant decline of
hydroxyproline level, fibrotic area, inflammatory
markers, and oxidative stress in the combination
group compared with each one alone. CCL4
produced marked liver damage, this is evidenced by
enzymatic level alterations in our study, which
include risen in the levels of serum ALT and AST,
which are considered as markers of cellular leak,
functional integrity loss of the cell membrane, and
decline of metabolic capacity in liver tissue. These
findings are consistent with those of previous
studies 3%, The elevation in serum hepatic
enzymes indicated deterioration in hepatic function
due to parenchymal injury after CCL4

administration. Treatment with ALS or FENO
compared with the model control group, the
contents of ALT and AST were significantly
reduced. The abovementioned biochemical
aberrations were more long-established by the
examination of histology of liver tissue which
exposed massive hepatocellular deterioration in the
CCLA4 treated rats, that lessened by ALS or FENO
co-treatment. These results showed the probable
hepatoprotective action of ALS or FENO. Our
findings agree with previous studies reporting the
capability of ALS or FENO to protect against
alcohol, carbon tetrachloride and steatohepatitis
induced hepatic tissue damage “*3. One of the
major markers of hepatic harm is oxidative
stress-mediated lipid peroxidation which plays
irreversible harm to hepatocellular components.
MDA is the item of lipid peroxidation in cell films
and harms the judgment of cells. It too causes a
lopsidedness to lysosomes and makes a difference
to oxidize the protein **. Lipid peroxidation is one
of the major viewpoints of CCL4- inebriated liver
harm %, “%and is interceded by the free radical
subordinates of CCL4. The hepatic harm was
conceivably related with at slightest two successive
forms the starting stage included CYP 450-mediated
bioactivation of CCL4 to an exceedingly receptive
trichloromethyl radical and ROS, driving to lipid
peroxidation and harm of hepatocyte layer. This
was taken after the discharge of a development
variables fiery arbiters and prostaglandins from
enacted hepatic macrophages, which potentiate
CCL4 —induced hepatic harm *7. Also, in our study
CCL4 —induced a significant decline in the
constitutive GSH level and SOD activity which
adversely affects cellular thiol redox balance as well
as cellular defense system against superoxide
radicals and potentially made the cells susceptible to
a several internal and environmental stress .
Decrease in GSH level and SOD activity might be
due to the increased utilization of the hepatocytes in
scavenging toxic radical of CCL4 ¥. We found
that, treatment with aliskiren or fenofibrate strongly
guarded against CCL4-induced oxidative stress via
preservation of lipid peroxidation and restoration of
the hepatic antioxidant defense system. Together
with our results, previous studies have reported
potent antioxidant activity of aliskiren®® and
fenofibrate *!. Rashikh '* reported that, aliskiren
preserved the antioxidant defense and increased
some antioxidant markers like glutathione (GSH)
and superoxide dismutase (SOD) in a model of
cardiomyopathy in rats. RAAS activation and
enhanced Ang II activity exacerbate oxidative stress
51, Inhibition of the RAAS by aliskiren together
with decreased Ang II levels reduce the oxidative
stress that causes tissue damage '“. Earlier studies
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performed with captopril and aliskiren showed that
inhibition of Ang II reduced the production of free
oxygen radicals '®, which is consistent with our
results. Therefore, the suppression of the RAAS
with aliskiren in the CCL4-induced fibrosis could
reduce the oxidative stress-induced damage. Also,
as presented here, the improvement of hepatic
fibrosis by fenofibrate administration could be due
to a reduction in reactive oxygen species-induced
activation of hepatic stellate cells®, where PPARa
directly stimulates catalase expression®2. Without a
doubt, irritation is considered as one of the critical
components by which CCL4 intercedes liver
fibrosis **. Numerous ponders, in agreement with
our comes about, appeared that CCL4 increments
the hepatic TNF-a level 3* %, In expansion ¥t 5
expressed that, CCL4 causes intense harm to lung
tissue and leads to cytokine generation, oxidative
stretch, and apoptosis. CCL4 leads to tissue harm in
different tissues by expanding TNF-a and NO
generation’’, Too, CCL4 heightened the level of
IL-6 and CRP. These findings agree with previous
studies®. Contrarily, It was already detailed that
aliskiren neutralized paracetamol Induced actuated
discharge of distinctive cytokines !*. Angiotensin II
is a strong inducer of oxidative stress where it
increases oxidative stress and inflammation’®.

In this study, aliskiren administration
decreased TNF-a, IL-6, and CRP that might be
owing to the inhibition of Ang II, or due to
antioxidant or anti-inflammatory properties of
aliskiren®®. Aliskiren, in a dose-dependent design,
altogether diminished aggravation and diminished
serum concentrations of TNF-o, CRP in rat models
of irritation %°. Comes about may well be ascribed to
the capacity of aliskiren to diminish the
concentration of incendiary variables ¢!. Within the
same setting, in this think about organization of
fenofibrate hampered the rise of TNF-a, IL-6 and
CRP levels. Interests, fenofibrate may progress
affront affectability by constraining lipid amassing
in a few tissues, counting the liver and muscles®?, %,
This might be ascribed to augmented adiponectin
collected with reduced IL-6 and TNF-o, CRP as
reported TNF-a hepatic expression is reduced by
PPARa activation .

Such an effect of fenofibrate on TNFa, IL-6
and CRP is also in agreement with another report®.
In well-designed studies, fibrate markedly reduced
CRP levels in several studies through its
anti-inflammatory effect %%, Experimental studies
proposed that fenofibrate had a protective role in
prevention of Non-alcoholic fatty liver disease
(NAFLD), provided that descriptive mechanisms
where fenofibrate prohibited the accumulation of

hepatic TG in an experimental model induced by
high fat diet ® 7. Subsequently, all histological
findings of NAFLD were reversed. In the present
study, chronic CCL4 administration activated
TGF-B/SMAD  signaling pathway which is
evidenced by significant elevated tissue level of
TGF-B as well as overexpression of nuclear
p.samd3 and significantly = decrease in HGF
expression. These findings are alike to those from
previous studies of CCL4 effects in liver tissue’!”>,
SMAD 2 and SMAD 3 interact together to mediate
TGF-B signal transduction but only SMAD 3
appears to be key element responsible for fibrosis 7.
A several fibrogenic markers as collagen and alpha
smooth muscle actin (a-SMA) are found to be
SMAD 3 dependent 6. HGF expression is related to
changing development factor-p (TGF-B) level
because it appeared that the TGF-B showed up to
hinder HGF amalgamation through concealment of
HGF gene expression 7’. Within the same setting, Li
78 the higher the proportion of TGF-B1/HGF come
about in more prominent expression of collagen and
a-SMA in unremitting rhinosinusitis patients and
concluded that HGF can antagonize the fibrotic
impact caused by TGF-f1. Eminently, ALS or
FENO co-treatment altogether  restrained
TGF-B/SMAD signaling pathway as demonstrated
by critical diminish in TGF-f1 levels and
noteworthy expression of p.samd3 related with
critical increment in HGF expression. Past thinks
about were in reliable with our comes about. On one
hand, aliskiren or fenofibrate appeared enhancement
in gentamicin-induced renal tubular cell apoptosis
and fibrosis demonstrate through TGF-B/SMAD
subordinate way”. Additionally, the increment of
HGF expression, could be auxiliary to Ang II
arrangement restraint and extinguishing TGF-f of
by aliskiren. Ang II bar essentially expanded renal
HGF mRNA and avoided renal harm in suddenly
hypertensive rats’”’. And on the other hand, a
self-evident diminishment of TGF-B1 levels and
noteworthy moo expression of p. samd3 related
with critical increment in HGF expression in
fenofibrate bunch. These discoveries are reliable
with Chanda ® and Al-Rasheed®!. Another study,
Chen®?, also affirmed that fenofibrate reduced
TGF-B1 expression which in the long run comes
about in less extracellular lattice statement.
Additionally, the increment of HGF expression,
could be auxiliary to Ang II arrangement restraint
and extinguishing TGF-f of by aliskiren. Ang II bar
essentially expanded renal HGF mRNA and
avoided renal harm in suddenly hypertensive rats %,
In fibroblast cell of lung line of a human fetal,
TGF-B1  was demonstrated to drastically
down-regulate HGF gene expression®*.
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5. CONCLUSION

In conclusion, the research confirmed an
evidence that aliskiren with fenofibrate could have a
hepatoprotective and antifibrotic properties, effects
which could be through lessening oxidative stress,
declining the consequent inflammatory cascade
along with hindering the pathway namely;
TGF-B/SMAD signaling. These data obviously
showed the synergistic effect of aliskiren with
fenofibrate, which might signify a novel therapeutic
approach for treating hepatic fibrosis.
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