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Abstract: Non-alcoholic fatty liver disease (NAFLD) is the major cause of steatohepatitis, cirrhosis and hepatocellular
carcinoma. High saturated fat rich diet is one of the known causes of NAFLD. Non-Alcoholic liver disease NAFLD is
characterized by steatosis and upregulation of different proinflammatory cytokines, like caspase-1 dependant IL1p, type I IL1
receptor (IL1IR1), and IL1 receptor antagonist (IL1Ra). Till date there is no proper treatment option available for NASH
except management of obesity and food intake. Anti inflammatory drugs are used as a treatment option in atherosclerosis,
where inflammatory response plays an important role. Keeping a similarity in mind the recombinant IL1Ra and
inflammatory cytokine IL1f was tested as treatmet option for high fat condition in Palmitate treated HepG2 cells. The lipid
metabolism pathways were tested with a purchased recombinant product as well as with THP1 and its macrophage extracted
product. The major outcome was removal of storage fat from the cells by increasing the beta oxidation level. So the
conclusion was that IL1Ra can play a major role in controlling the accumulated fatty level in liver cells.
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1. Introduction

Non-alcoholic fatty liver disease (NAFLD) is recognised
as the most common cause of liver dysfunction worldwide
and has emerged as a major public health issue [1]. Fatty
liver disease encompasses a spectrum of hepatic pathology,
ranging from simple steatosis to  non-alcoholic
steatohepatitis, cirrhosis, hepatocellular carcinoma and end-
stage liver disease [2]. Moreover, NAFLD is often associated
with other metabolic conditions, such as diabetes mellitus
type 2, dyslipidemia and visceral obesity [3]. Steatosis occurs
when the rate of import or synthesis of fatty acids by
hepatocytes exceeds the rate of export or catabolism [4].
Recent evidence shows that esterification of FFA to
triglyceride is a protective mechanism which limits
hepatocellular exposure to FFA induced lipotoxicity,
Currently, there is increasing evidence that genetic as well as
environmental factors, like food habit, life style changes play
important roles in the progression of NAFLD [4, 5].

In  particular, non-alcoholic  steatohepatitis s
characterized by a marked activation of inflammatory
responses and the wupregulation of several soluble

inflammatory mediators [6, 7]. The most inflammed
condition in NAFLD gradually evolves towards chronic and
serious liver diseases. Kupffer cells plays a very prominent
role in modulating the different stages of the disease [8]. It
has been observed that chronic liver injury results in forced
proliferation of differentiated liver resident quiescent
stellate cells. It is considered as one of the major pathogenic
mechanistic cause underlying behind development of
steatohepatities [9, 10]. Liver inflammation is also found to
be resulted from inercellular fat deposition. Various
cytokines and chemokines are thought to play an active and
pivotal role in progression of NAFLD into steatosis and are
considered as potential therapeutic targets [11].

Several mechanisms were proposed to explain how obesity
and inflammation increases NAFLD risk, including the
prevalence of type II diabetes and insulin-resistance amongst
obese individuals, which result in elevated circulating
concentrations of insulin and insulin-like growth factor 1
(IGF-1), as well as increased production of cytokines by
adipose tissue or kupffer cells [10, 11].

Another mechanism that accounts for the tumor promoting
effect of obesity is the low grade inflammatory response [13],
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which results in elevated production of cytokines, such as
TNF alpha and IL-6, which was found to positively correlate
with progression of chronic fatty liver diseases in humans
[14].

Non-Alcoholic liver disease NAFLD is also characterized
by steatosis and upregulation of different proinflammatory
cytokines, like caspase-1 dependant IL1B, typel IL receptor
(IL1IR1), and IL1 receptor antagonist (IL1Ra) are all
important regulators of the IL1 signaling complex, which
plays important role in inflammation [10]. IL1B maturation is
dependent on caspase-1 (Casp-1) activation. The pathogenic
role of IL1 signaling is found to the inflammasome activation
through Toll like receptor homology domain in liver resident
Kupffer cells [13].

Till date there is no relevant treatment option available
for NASH except obesity management through change in
food habit. Among drugs tried in NAFLD, Metformin in
open label studies, proved to be effective in improving liver
biochemistry, but did not result in improvement of fibrosis
showed in a small study of patients with NASH [13]. A large
scale study is needed to establish whether metformin has any
protective role in patients with NAFLD or NASH [13].
Glitazones improved insulin sensitivity by acting as selective
agonist of the nuclear peroxisome proliferator-activated
receptor (PPAR) [14]. Small clinical trials involving
glitazones in the management of NASH have shown a
beneficial effect on liver histology (15). A more recent study
of larger numbers of patients has suggested that pioglitazone
does not have a significant modulatory effect on liver fibrosis
in patients with NASH [16] with reduction in steatosis and
inflammation [17]. The drug Statin along with Vitamin E is
effective in reducing weight to a modest degree (5-10
percent) and improved lipid profiles [18]. Among other
treatment options Incretin like molecule Glucagon-like
peptide-1 (GLP-1) is the most important one. Its receptor
agonist and inhibitors of dipeptidyl peptidase-4 (DPP-4) are
used in treatment of type 2 diabetes mellitus. DPP-4 serum
activity and hepatic expression are shown to be elevated in
several hepatic diseases [19]. There are several experimental
and clinical trials exploring the efficacy of incretin based
therapies in NAFLD treatment [20]. They suggest that GLP-1
analogues might have beneficial effect on hepatic steatosis
acting as insulin sensitizers and directly by stimulating GLP-
1 receptors expressed on hepatocytes. The use of DPP-4
inhibitors also results in hepatic fat reduction but the
mechanism of action remains unclear [21].

Despite the abundance of clinical trials, NAFLD therapy
remains a challenge for the scientific community, and there
are no licensed therapies for NAFLD [22, 23]. Urgently, new
pharmacological approaches are needed. Here, we will focus
on the challenges facing actual therapeutic strategies and the
most recent investigated molecules [24, 25].

In this study, we present new insights into delineating the
role of IL1feta and its receptor antagonist in promoting and
antagonising inflammatory response in NASH including
macrophage activation and lipotoxicity, resulting in
deposition into or translocation of fat pool from hepatocyte.

We used the extracellular inflammatory molecules isolated
from THP1, a human monocytic cell line macrophages,
known to produce proinflammatory cytokine IL1 beta and
IL1 receptor antagonist. The study was conducted to find the
importance of recombinant inflammatory cytokine from a
different cellular source of human origin and to explore its
possible therapeutic use in the modulation of inflammatory
signaling pathways for the treatment of NASH.

2. Materials and Method
2.1. Cell Culture

2.1.1. HepG2

HepG2 cells were cultured in DMEM supplemented with
15% fetal calf serum and 50 pg/ml gentamicin and a
subculture was maintained every 4 to 6 days.

2.1.2. THPI Monocyte Culture and Macrophage
Differentiation

Suspended THP-1 cells were cultured in RPMI 1640 with
10% FBS and supplemented with Penstrep. When the cells
reached a confluency of 50-60% they were treated with 5, 20
and 50 ng/ml Phorbol Myristate Acetate (PMA) (TOCRIS)
and incubated for 24 to 48 hrs allowing it to get attached and
differentiate into macrophages. The macrophages were treated
with Lipopolysaccharide (LPS) (100ng/ml) for 3 hrs, then LPS
was removed, cells were washed and incubated for 24 hr to
collect the supernatant [13, 23, 26, 27]. The supernatant may
also be denoted as Soup or conditioned media (CM).

2.2. High Performance Liquid Chromatography - HPLC

The THP-1 supernatant was eluted by reverse-phase HPLC
using m bondapack, C18 column (Waters Associates) with flow
rate of 1 mL/min, using Acetonitrile: water (1:1) as mobile
phase and applying a gradiant following a previous method [28,
29]. The purified compounds were first concentrated in vacuum
evaporator and detected for the presence of IL1B and IL1Ra in
an antibody ELISA reader [3, 6].

2.3. Free Fatty Acid Preparation for Cell Treatment

For preparing Bovine Serum Albumin (BSA) conjugated
free fatty acid (FFA), 0.2mM palmitic acid (Sigma) stocks
were prepared in ethyl alcohol and subsequently conjugated
with fatty acid free BSA (20% in Kreb’s Ringer solution) by
shaking the mixture at 37°C. Palmitic acid was mixed with
BSA and shaken in a 37°C incubator. After filtration the
sterile mixture was cooled to room temperature and stored at
-20°C for further use. BSA conjugated Palmitic Acid (PA)
was treated at three different concentration: 100mM, 200mM
and 500mM [12].

2.4. Treatment of Cells with FFA and Cell Supernatant
Extracts

HepG2 Cells (80-90% confluency) were treated overnight
either with BSA conjugated palmitic acid in normal and
serum free media. Harvested Cells were collected in cell lysis
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buffer adding protease and phosphatase inhibitor (Sigma)
[12, 15]. The extract from THP-1 supernatant will be denoted
as THP1 and the differentiated macophage supernatant
extract will be denoted as Mac for treatment abd
experimental purpose.

2.5. Cell Lysis and Immunoblotting

HepG2 cells were cultured on 6-well dishes to 80-85%
confluency and stimulated with 500 uM FA Free/1% BSA-
PA for 24 h or with IL1Peta/ IL1Ra (prospec) at different
concentrations of 20pg/ml after optimization. At indicated
time points, the cells were washed in PBS and lysed in ice-
cold lysis buffer [1 (M) Tris HCI pH 7.4, 5 (M) NaCl, 1%
Triton X-100, 1.5m (M) EDTA and 1.5m (M) EGTA]. The
cells were lysed on ice for 1hr and centrifuged at 12,000 rpm
for 10 min at 4°C with with protease and phosphatase
inhibitor tablets (Roche, Basel, Switzerland). Total Protein
concentration was measured from the cell lysate using BCA
Protein reagent kit (Thermo) in an ELISA reader. Equal
amount of proteins were separated by SDS-PAGE,
transferred to PVDF membrane (EMD Millipore), and
visualized with enhanced chemiluminescence using Western
HRP Lumina substrate (EMD Millipore). Images were taken
in the Chemi documentation system (Bio-Rad, Hercules, CA,
USA) [12, 24, 25].

THP1 cells were analyzed for the extent of cell adherence,
the surface marker of macrophages, and checked for stable
differentiation without undesirable gene upregulation. Once
the cells were properly attached PMA was washed and fresh
media was added for another 48 hours. The Final conditioned
media was collected, tested for its various cytokine contents
and used to treat the HepG2 cells under different treatment
conditions i.e. control or high fat induced [13].

2.6. ATGL Expression, Knockdown, Plasmids,
Transfections and ShRNA Adenovirus

ATGL (mouse variant 1) cloned in pQTri-HA vector
obtained as a gift from Dr. Partha Chakrabarti, [ICB, Kolkata.
ATGL was transfected and cloned in plasmids pcDNA 3.1 (2)
myc-his  vector using the forward primer 5’-
TCACCTCGAGATGTTCCCGAGGGAGACCAAGTGG-3’
and reverse primer 5’-
TAGAAGCTTGGGCAAGGCGGGAGGC-CAGGTGGATC-
3’ containing Xhol and HindIII restriction sites, respectively.
ATGL was knocked down transfecting the shRNA sequence
5’-TGTAATGATGGGCCCTAAT-3"using Lipofectamine
2000 reagent (Thermo Fisher Scientific) according to the
supplier’s instructions in HepG2 cells with 70-80%
confluency. Adenovirus carrying short hairpin RNA (shRNA)
against mouse ATGL was generated using the Blocklt
Adenoviral RNAi Expression kit (Thermo Fisher Scientific)
and purified using the Fast-Trap virus purification and
concentration kit (EMD Millipore, Billerica, MA, USA) [25].

2.7. Quantitative Real-Time PCR

Total cellular RNA was isolated using Trizol (Thermo

Fisher Scientific), and cDNA was prepared by using reverse
transcriptase enzyme (Bio-Rad) and quantified in Nanodrop
sectrophotometer (Thermo). The gene expression was
quantified by SYBR Green (Roche) via Light Cycler 96 real-
time PCR (Roche, Basel, Switzerland) in triplicate. Gene
expression was normalized by 18SRNA and GAPDH
invariant control expression [26, 27].

2.8. Lipid Metabolism Study

2.8.1. Lipolysis Assay

HepG2 cells were incubated in DMEM with 2.5% fatty
acid-free bovine serum albumin for 2 h at 37°C with and
without 8 puM isoproterenol. Glycerol content and non-
esterified fatty acid in the media was measured
colorimetrically using the commercially available kits against
a set of glycerol and FA standards. Cells were washed with
cold PBS and lysed in 1% Triton X-100 buffer, and the
protein concentration was determined and used to normalize
glycerol release. All the experiments were carried out in
triplicates [25].

2.8.2. Lipogenesis Assay

De novo lipogenesis in HepG2 was assayed according to
the protocol of Sanyal er al. [28]. Briefly, cells were serum
starved for 2 h, followed by incubation with 0.6 mCi of [1,2
C] sodium acetate (BRIT) for 1.5 h. Total intercellular
lipids were extracted using a hexane:propanol (4:2 vol/vol)
solution. The incorporation of [1,2 "*C] acetate (sp Activity,
46mCi/mmol) in the lipid phase was assayed by scintillation
counting.

2.8.3. TG Assay

The amount of TGs was measured using the Triglycerides
assay Kit (Hind Biotek). Briefly, cells were treated with
Palmitate and or BSA for 24 h. One hour after the palmitate
treatment, the cells were treated with 100mM fenofibrate for
24 h. Cells were washed with PBS, and lysed in 0.5% PBS—
TritonX-100. The cells were then centrifuged at 16,000g at
4°C for 15min. A total of 25ml of the lysate was added to
100 ml of the TG reagent, and 2 ml of the TG standard (100
mg) was used and kept for 5min at 37°C in the dark and
measured at 505 nm using the Synergy H1 Hybrid reader
(BioTekInstruments, USA). It was normalized by the protein
concentration [24, 25, 27].

2.8.4. Fatty Acid Oxidation (FAO)

HepG2 cells were grown in six well plate to 90%
confluency. The cells were treaed overnight as required and
then undergone a 2hr fasting before adding the radioactive
palmitatebound to FA free BSA, which was incubated for
another 2 hr, the CO, release was captured through carbonate
formation in NaOH coated adsorbant paper and counted in a
beta counter [24, 25].

FAO was measured as previously described [30], with
minor modifications. Briefly, cells were serum starved for 2 h
and treated either with 1 mCi of [1- '*C] palmitate (Brit,
Mumbai, India) (Sp. Actvity: 40mCi/mmol) for 2 h. After
incubation, 70% perchloric acid was added to each well, and
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the CO, released was trapped in Whatman paper soaked in 3
(M)NaOH for 1 hr. "C levels were estimated using a
scintillation counter (PerkinElmer) [28, 29].

2.8.5. Microscopy - Oil Red O Test for Fat Deposition Assay

The fat deposition in Treated HepG2 cells were
qualitatively determined by conventional Oil Red O (Sigma
Aldrich) test in triplicate. The cells were first formalin fixed
and stained with freshly prepared Oil Red O working solution
for 10 mins following the standard protocol [28]. Nuclei were
lightly stained with 5% hematoxylin for contrast. The cells
were observed under microscope for lipid droplet deposition
assay [27, 30].

2.9. Statistical Analysis

All values are represented as means + S.D. of the indicated
number of measurements. A one-way variance analysis was
used to determine the significance, with p < 0.05 for
acquiring statistically significant data.

3. Results

3.1. Determination of Macrophage Response of the
Differentiated THP1 Cells

Suspended THP1 cells were differentiated into
macrophages using PMA. On differentiation the cells
becomes well attached to the surface. The most optimum
differentiation condition was found to be 24 hr treatment
with 50ng/ml PMA followed by 24 hr incubation withot
PMA. Figure 1 shows that the level of INOs and CD11b
expressions gets increased on differentiation.
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12

10

8

6

4 -

Z -

o NN | .
THP1 Mac LPS-Mac

Figure 1. Expression levels of CDI11b and iNOs increases as a result of
THP1 differentiation into macrophages by the action of PMA.

3.2. HPLC and Isolation of Purified Product from THPI
and Macrophagic Soup

The THP1 and macrophagic soup was passed through an
analytical C-18 HPLC column, for purification, isolation and
identification of its components. The components were tested
for presence of IL1Peta IL1Ra. The components were
isolated by a gradient mentioned in the previous article [28,
29]. Eluate at Rt 16.3 minute from Mac soup (Figure 2d) and
eluate at Rt 20.9 minute from THP1 soup (Figure 2c) were
found to show positive results for IL1p and ILIRa
respectively in ELISA. The purified components were
vacuum dried, lyophilised and used for treating HepG2 cells.
Recombinant IL1Beta (prospec) and IL1Ra were also eluted
through the same column at an Rt value of 13.11 minute
(Figure 2a) and 18.1 respectively (Figure 2b). A difference
was observed between the elusion characteristics of
macrophagic interleukin and purchased IL1B used as a
standard.
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3.3. Oil Red O

The oil Red O results are showing a clear difference in
accumulation nature of fat in HepG2 as a result of different
treatment conditions. Figure 3a is showing normal fat
accumulation at control condition. Saturated fatty acid
Palmitate PA (200mM) was used as a standard for studying
the fat accumulation (Figure 3b) for 24 hrs. In a separate
observation it was found that treatment with only
recombinant IL1J increases (Figure 3c¢) and IL1Ra reduces
fat level (Figure 3d and 3e¢). Recombinant IL1Ra brings
down the accumulation level lower than normal. IL1J
exaggerates fat accumulation when treated consecutively
with PA (Figure 3f) and reduced with combination PA and
IL1Ra (Figure 3g). Similar effect was observed with Mac, i.e.
accumulation (Figure 3h), while an opposite phenomenon i.e.
fat reduction was observed with THP1 (Figure 3i). Similarly
when extract from THP1 soup was added with PA the
accumulated fat was found to get removed (Figure 3j) while
with Mac it was found to increase to some extent (Figure 3k).
Fat accumulation with PA was increased in both of the cases
IL1B and Mac while decreases both with IL1Ra and THP1
soup extract.

Figure 3. Effect of treatment conditions (a) Con (b) PA (c) IL1f (d) ILIRa
(e) IL1B +ILIRa (f) ILIB +PA (g) ILIRa+PA (h) Mac (i)THPI (j) PA+Mac
(k) PA+THP1 in HepG?2 cells detected by Oil red O (M=20X).

3.4. TG Assay, Lipolysis and Lipogenesis, and Fatty Acid
Oxidation

Figure 4 shows increased fatty acid oxidation in HepG2
cells in IL1Ra and THP1 treated cells while it decreases with
IL1B or Mac treatment. The rate of FAO increases with
increasing concentration of IL1Ra (Figure 4a). Accumulation
of intracellular TG increases with the action of PA, IL1J
while with IL1Ra much change was not found. Recombinant
IL1Ra also increases lypolysis sharply with an effect in sharp
decrease in lipogenesis (data not shown). THP1 and Mac
treatment gives similar observations i.e. THP1 behaves like
IL1Ra and Mac behaves like IL1p.
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Figure 4. Fatty Acid Oxidation in HepG?2 in different treatment conditions.

3.5. Insulin Sensitivity of THP1, Mac and Interleukin
Treatmet

Figure 5a and Figure 5b shows Phospho AKT and Total
AKT expression levels under different treatment condition.
PA and IL1P treatment reduces pAKT levels (Figure 5a)
expresses insulin resistance while the IL1Ra is not showing
such evidences (Figure 5a). THP1 treatment shows to be non
reactive to pAKT and the effect of Mac on pAKT is very
negligible (Figure 5b).

IL1Ra

IL1 beta PA

T-AKT

(a)
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Figure 5. Insulin resistance analysis with different treatment conditions.

3.6. RNA Isolation and QPCR Fatty Acid Metabolic Genes

Protein levels of lipid metabolic genes like ACCI,
CPTlalpha, ASCL, PPargamma and HSL were observed
(Figure 5). It was found that the expression levels of the
genes related to FAO were enhanced with the actibvity of
IL1Ra or THP1. And it was lowered with the extract of
MAC, and IL1B. The treatment of IL1Ra markedly increased
ACSL and CptlAlpha level.
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Figure 6. Expression of QPCR fatty acid metabolic genes.
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3.7. The Interleukin Functions Dependant on ATGL Activity

SiATGL or ATGL overexpressed (ATGLox) HepG2 cells when treated with recombinant IL1f or its antagonist and also the
THP1 and Mac the fatty acid oxidation is markedly suppressed in SIATGL HepG2 cells, while it increases with PA treatment

(data not shown).
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Figure 7. Fatty acid metabolism in liver is ATGL dependant.

4. Discussion

THP1 a human monocytic cell line was grown on RPMI
media and differentiated into macrophage by Using a phorbol
myristate acetate (PMA)-induced cell differentiation model
[6, 8]. Inflammatory markers like iNOs and differentiation
marker CD11b were expressed typically by macrophages on
differentiation [6]. After differentiation Macrophage (MAC)
was treated with LPS for 3hrs. LPS treatment leads to
stimulation of the cell and activation of TLR pathway [31].
This helps to stimulate the inflammosome, which leads to
activation and maturation of procaspase into caspasel and
produces interleukins. On differentiation the monocytes
which were grown and maintained on a suspended culture
were subjected to be anchored on the plate surface. For
differentiation the cells were treated with different PMA
concentrations for 24 to 48 hrs. Most optimum result was
found with a PMA concentration of 50nm 24 hr treatment.
After 24 hr PMA was removed and cells were replenished
with fresh media and incubated overnight. After 3 hrs LPS
stimulation, the cells were washed and incubated for another
24 hrs. The macrophagic soupernatant Mac was collected
after this stage and used for rest of the experiment.

LPS treatment leads to stimulation of macrophages which
helps to generate IL1P through NFKB pathway. Both THP1
and Mac soup was purified by gradient HPLC. IL1Beta was
detected by ELISA. IL1B was found more concentrated in the
Mac soup. IL1PB and, IL1Ra were isolated at the retention
time of 16.4 or 18.1 minutes respectively. Recombinant IL1[
and THP or Mac isolated interleukins are close in nature but
may not be similar. They showed closer molecular mass in
ESI MS/MS analysis. Since in case of Mac soup and
THP1peptides the retention times are relatively close, thus
ELISA was performed to confirm the presence IL1( [32].

Purified products from LPS stimulated Macrophage

supernatant and monocyte supernatant were used for further
treatments. Confluent (80%) HepG2 cells were treated with
the two purified products simultaneously from the monocyte
and macrophage soup [33]. This shows accumulation of fat
occurs in case of PA, IL1B and Mac soup treatment. On the
other hand treatment of IL13 and THP1 soup extract resulted
in removal of the accumulated fat. While a concurrent
treatment with PA and IL1P or Mac increases the level of
accumulation to a higher extent, the other treatments (IL1J
and THP1) helps to reduce the fat acuumulation which was
developed by PA itself. Treatment with only recombinant
I11Ra reduces the fat level drastically. It was observed that
the rate of fatty acid oxidation was also changed during this
treatment accordingly.

Treatment with recombinant IL1Ra increases the rate of
beta oxidation drastically shown in Figure 4. The combined
treatment condition with both IL1Ra and IL1f increased the
beta oxidation rate. The Figure 4a and 4b shows how fatty
acid oxidation changes in two different treatment condition.
Figure 4a shows the treatment with standard recombinant
ILIRA and IL1B and Figure 4b shows the treatment results
of THP1 and macrophage soup. In both the figure a
substantial change in the fatty acid oxidation level was
observed on treating the cells with recombinant IL1Ra. With
an increase from 20ng /ul conc of IL1Ra to 100ng/ul the
level of beta oxidation increases almost twice its control
value. Lipogenesis is found to increase with IL1B or Mac
treatment comparable to PA treatment [34, 35] and lipolysis
decreases. The lipolysis is increased with IL1Ra. Such
evidences were found in liver resident macrophages notified
in a prior atrticle [36, 37].

Insulin sensitivity was affected with IL1J when compared to
treatment with PA and control. It was observed from Figure 5
that with IL1Ra treatment resulted into decrease of pAKt
which is evidence to insulin resistance. But no substantial
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change was observed with IL1J or Mac soup [28, 29].

The beta oxidation activity of THP1 or Mac and their
standard recombinant counterparts get affected by ATGL. To
prove this HepG2 was transfected with SIATGL and ATGL
overexpressing gene. It was observed that activity of IL1Ra
and IL1B or the THP1 and Mac was affected and the
betaoxidation level was decreased. It could not be improved
even to the normal levels of respective treatment conditions.
So it is evident that fat burning rate by interleutins depends
on ATGL expression, evident from a previous work
published [26, 35]. Different fat metabolic gene expressions
were checked and results are showed that ACC, cptlalpha,
HSL, ppargamma, ASCL, which are related to burning fat
expression was increased with IL1Ra [36-38]. While the
expression of HSL is not much changed, When the treatment
condition changed from IL1f to IL1Ra.

5. Conclusion

Although IL1B is an inflammatory cytokine it might play
an important role in accumulating fat in HepG2 cells. Higher
levels of IL1Ra reduces the beta oxidation level. So this anti-
inflammatory molecules can be useful in reducing the TG
levels in cell. The results show that treatment with
IL1Receptor antagonist inhibits the IL1p activity but it also
act as a strong inhibitor of ppar alpha antagonist. The same
effect was also found with the THP1 soup which is already
known to be reach in IL1 proteins with a major contribution
of the 111 receptor antagonist [6], treatment of which is also
showing a lowering effect of accumulation of Triglyceride
(TG) and increased beta oxidation in the cell.

Inflammatory response in HepG2 is not a very natural
phenomenon. As because HepG2 is not an Inflammatory cell.
But we have found that a parenchyma tissue may also
response differently in presence of inflammatory attack.
Sometimes Chronic inflammation leads to some changes in
their behaviour as reported by previously [40]. So
inflammatory exposure may act like a stress which may lead
to some unusual change and damage of normal tissue. Here
both the IL1P and the receptor antagonist is showing their
effect on fatty acid oxidation (FAO) and leads to some newer
changes in the HepG2 cell [8].

Consistent with these results, several other studies have
also observed that hepatic ATGL overexpression or deletion
affects FA oxidation but not VLDL secretion in vitro and in
vivo [2, 3]. Similar effects of ATGL on -channeling
hydrolyzed FAs to B-oxidation have also been observed in
adipocytes, small intestine, and myocardial tissue [38]. The
mechanism through which ATGL channels FAs hydrolyzed
at the surface of lipid droplets (LDs) to the mitochondria,
however, is unknown. In this article also the exact
mechanism is not established which can be taken into
account for future experiments. Till date no such observation
is found with the IL1Ra and thus the work can be further
extended to open a newer area.

So it can be further studied whether the antagonist which is
anti-inflammatory in nature, can be used as a potential anti-

inflammatory drug in a very regulated dosage for the patients
suffering from the fatty liver condition where inflammation is
one of the important attribute. It can be used as anti-
inflammatory as well as aTG reducing agent. Without
affecting the liver insulin sensitivity, it becomes an added
advantage to weight management [28].
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