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Abstract

Chronic alcohol consumption is a major cause of liver injury, progressing from hepatic steatosis to inflammation, necrosis,
and fibrosis. Protein kinase C epsilon (PRKCe) has been implicated in alcohol-induced hepatic steatosis; however, its
contribution to subsequent inflammatory and necrotic injury remains unclear. The present study investigated the differential
role of PRKCe in chronic ethanol-induced liver injury using an experimental animal model. Mice were maintained on a high-
fat diet and treated with either saline or PRKCe antisense oligonucleotides (ASO) for four weeks, followed by ethanol
exposure. Hepatic lipid accumulation, fatty acid synthase (FAS), tumor necrosis factor-alpha (TNF-a), plasminogen activator
inhibitor-1 (PAI-1), inflammation, necrosis, and fibrin deposition were evaluated. PRKCe ASO treatment significantly
attenuated ethanol-induced hepatic lipid accumulation and prevented the ethanol-mediated increase in FAS expression.
Furthermore, PRKCe inhibition completely suppressed the elevation of TNF-a expression associated with ethanol exposure.
Despite these effects, PRKCe ASO administration did not significantly reduce chronic ethanol-induced hepatic inflammation
or necrosis. Similarly, the ethanol-induced upregulation of PAI-1 and accumulation of fibrin were unaffected by PRKCe
inhibition. These findings indicate that PRKCe plays an important role in alcohol-induced hepatic steatosis and associated
metabolic alterations but is not the primary mediator of chronic inflammatory and necrotic liver injury. The persistence of
PAI-1 elevation and fibrin deposition despite PRKCe inhibition suggests that these pathways may independently contribute to
progression of alcohol-induced hepatic damage. Thus, targeting multiple pathological pathways may provide a more effective
strategy for preventing chronic alcohol-related liver injury.
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Introduction

Historically, the lack of a standard effective treatment for alcoholic liver disease (ALD) stems from a poor
understanding of the disease process. Today, it is estimated that millions die from ALD each year worldwide, yet
scientific research into ALD has significantly improved our knowledge of all phases of ALD pathology [1,2].
Steatosis represents one of the four major pathological stages of ALD. Until very recently, it has been widely
assumed that steatosis would not have a negative effect on individual cases of ALD, but now research indicates
that preventing the development of steatosis may slow down the progression of disease [3,4]. Importantly, some
evidence suggests that inhibiting the development of steatosis would also slow the advancement to the later,
more critical stages of ALD. Research has also provided evidence to support the idea that stimulating the PRKCe
signalling pathway may ultimately be the most effective way to treat ALD because it induces steatosis in patients
with NAFLD [5]. Gandapur et al. (2026) suggest that if liver steatosis is favored by the oxidation of free fatty acids,
then diacylglycerol (DAG) is likely to serve as a source of fatty acids. Therefore, it appears that PRKCe may be an
important pathway in both ALD and NAFLD [6]. Both in the acute phase of the administration of EtOH and after
long-term administration of EtOH, this model shows minimal or no inflammation or necrosis in the liver. In
contrast, many other forms of inflammation (e.g., lipopolysaccharide) would provide data to support that PRKCe
is implicated in the later stages of chronic alcohol-induced steatosis [7,8]. By decreasing the formation of alcohol-
induced steatosis, more progress in ALD may be halted. Additional studies are warranted to validate the possible
role of PRKCe in progressing later stages of alcohol-induced liver disease. Therefore, the study will evaluate the
potential contribution of PRKCe to chronic EtOH-induced liver injury.

Materials and Method
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Animal Procurement and Housing

The animal experimental studies were conducted at Systemic Life Sciences & Research Pvt. Ltd. Preclinical
Research Facility, Aushapur, Medchal-Malkajgiri District, Telangana, India, in accordance with the guidelines of
the Committee for Control and Supervision of Experiments on Animals (CPCSEA). The experimental protocol was
reviewed and approved by the Institutional Animal Ethics Committee (IAEC) of Systemic Life Sciences & Research
Pvt. Ltd. under IAEC approval number 31/IAEC-III/SLSRPL/2025, dated 26 November 2025. The approved
protocol included 18 C57BL/6 mice and was authorized for a period of 12 months. Eight-week-old male C57BL/6
mice were procured from an approved laboratory animal supplier and housed under standard environmental
conditions in the pathogen-controlled preclinical research facility of SLSRPL. Animals were allowed free access
to standard laboratory feed and tap water throughout the acclimatization and experimental periods, except
where otherwise specified by the experimental protocol. An intragastric cannula was surgically implanted in the
animals, and enteral feeding was subsequently performed according to the established experimental procedure.
PRKCe antisense oligonucleotide (PRKCe-ASO) was procured from Integrated DNA Technologies (IDT), Bengaluru,
India. PRKCe-ASO was administered intraperitoneally at a dose of 25 mg/kg twice weekly, according to the
approved experimental protocol. Appropriate control treatments were administered to the respective control
groups. At the completion of the experimental period, animals were anesthetized using ketamine/xylazine
(100/15 mg/kg, intramuscularly) before sacrifice. Blood was collected from the vena cava immediately prior to
sacrifice, and citrated plasma was separated and stored at -80 °C until further analysis. Liver tissues were
collected immediately after sacrifice. Portions intended for histopathological examination were preserved in 10%
neutral buffered formalin, whereas other liver samples were immediately snap-frozen in liquid nitrogen and
stored appropriately for subsequent biochemical and molecular analyses. All procedures involving experimental
animals were performed at Systemic Life Sciences & Research Pvt. Ltd. in accordance with the approved IAEC
protocol, CPCSEA guidelines, and applicable standards for the ethical care and use of laboratory animals.

Clinical Histological Analysis

Hematoxylin and eosin stains were used to assess pathology after chronic enteral alcohol feeding and were cut
from paraffin-embedded, formalin-fixed liver specimens (6 um). The pathological scoring system was used [9].
Micro- and macro-vesicular fat drops were defined in terms of less than or more than 50% total cell volume,
respectively. Standard kits were used to measure plasma levels of ALT and AST. Daily urine samples were
collected, and urine alcohol levels were determined spectrophotometrically using standard methods.
Chloroacetate esterase activity (CAE) was measured by staining liver sections with a naphthol AS-D CAE kit for
mapping the accumulation of neutrophils. Quantitative immunofluorometric measurements of the accumulation
of fibrin matrices were performed using image analysis. Hepatic lipids were stained using oil red O, and
counterstained with hematoxylin, using image analysis for quantification.

Biochemical Analyses

As previously mentioned, Western blotting for PRKCe was carried out. The procedure of RNA extraction and real-
time reverse transcriptase PCR was conducted in the same manner as previously described [7,10]. The extraction
of hepatic lipids was completed using a combination of methanol and chloroform in aqueous phase for the
determination of the level of hepatic lipids. Mass spectroscopy was employed for the measurement of DAG, and
its level was expressed in terms of mg wet weight of the liver tissue. A standard kit was used for the colorimetric
determination of non-esterified fatty acids. The Cobas Mira chemical analyzer with properly calibrated standards
was used for the colorimetric measurement of phospholipids, cholesterol, and triglycerides. Before extraction,
the Bradford test was conducted to bring the values of lipids like cholesterol and triglycerides to protein in the
homogenate.

Statistical Analyses

The outcome was presented as means SEM. The significance of the difference between treated groups was
established using ANOVA, followed by Bonferroni's test. The Mann-Whitney rank-sum test was utilized to
compare the pathological scores. The level of significance was determined by the p-value. The summary results
of the statistics were presented in terms of means SEM (n = 4).

Results
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EtOH Concentrations in Urine and Body Weight
Throughout the duration of this study, all mice gained approximately 0.5 g/week,
and treatment groups. In the EtOH treated mice, urine alcohol concentration ranged from 0 to 500 mg/dl| [11].
The PRKCe ASO and the control group of the mice receiving EtOH did not show any significant differences in their
mean urine alcohol levels of 284178 mg/dl and 217+44 mg/dl, respectively. The mice in the control group had a
liver weight percentage of 5.9+0.5 and in the EtOH-fed mice 9.7+0.3, with the latter group of mice having a PRKCe
knockdown. It can thus be concluded that PRKCe silencing had no influence on the rise of liver weight.

Chronic EtOH Impact on Histologic and Plasma Liver Damage Markers

Different histological characteristics are visible in the micrographs presented in figure 1, including the pathology
shown by H&E, steatosis shown with oil red O staining, and neutrophil infiltration shown with CAE staining. The
details of the staining quantification and plasma transaminase results are given in table 1 and figure 2 (a-c)
together with the described above histochemical properties shown in figure 1. The use of PRKCe ASO in
controlling animal with access to diet had neither adverse nor beneficial effect on liver damage or plasma
transaminases production. The four-week consumption of EtOH diet increased the total plasma concentration of
transaminases (ALT and AST) while it also led to increased lipogenesis, inflammation and cellular death. The
accumulation of fat in the liver due to the consumption of EtOH was partially prevented by the PRKCe ASO. It
was evident that the administration of PRKCe ASO prevented the increasing accumulation of macro-vesicular fat,
but it did not have any impact on accumulation of micro-vesicular fat. Though there was some protective effect
on lipid accumulation, PRKCe ASO treatment did not significantly decrease the increase of inflammatory markers
in liver and transaminases level caused by EtOH. In real sense, PRKCe ASO treatment caused quite a high increase
in neutrophils level induced by EtOH consumption. Hence, it can be concluded that the usage of PRKCe ASO did
not prohibit rising level of transaminases due to EtOH consumption.
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Figure 1: Photomicrographs of Different Stained Histology
Table 1: Staining Quantification and Plasma Transaminase Results
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Study Group Response

Study Group Response

Parameters Control
CAE positive cells 8 11 36 72 \
Fat accumulation (%) 0.2 0.2 18.5 7.5
ALT (1U/L) 25 30 210 250
AST (IU/L) 55 45 235 290
Inflammation score 0.3 0.3 1.65 1.95
Microvesicular steatosis 0 0 3 3
Macrovesicular steatosis 0 0 2.9 0.8
Necrosis score 0.3 0.3 1.65 1.95
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Figure 2: Damage of Liver Quantitation in terms of Histologic and Plasma Indices

EtOH's Impact on Hepatic DAG and PRKCe Activation

DAG can be considered one of the main activators of PRKCe [12] and thus its level in a liver due to long period of
time consumption of EtOH was estimated. The DAG level appeared to be elevated in the liver of animals being
fed with standard food and under the influence. In this regard, it is interesting to note that chronic alcohol intake
remarkably increased DAG 36:4 in the liver from 129426 pmoles/mg wet weight to 346166 pmoles/mg wet
weight. In the same manner, DAG 36:3 was raised from 72+4 pmoles/mg wet weight to 289+63 pmoles/mg wet
weight with the use of alcohol. It is evident that EtOH enhances the process of translocation of PRKCe from
cytosol to membrane, which signifies the enhancement of PRKCe activation at the level of protein and mRNA. In
particular, it was proved that alcohol treatment provoked an increase in PRKCe translocation process. Thus, one
could evaluate the effect of chronic EtOH intake over the PRKCe activation index. Chronic alcohol treatment
resulted in the increase of membrane: cytosol ratio of PRKCe protein. Overall protein and mRNA levels remained
almost unaltered with the help of EtOH treatment which proves the reliability of the findings presented by other
scientists regarding PRKCe in NAFLD study [13].PRKCe ASO intervention decreased PRKCe protein and mRNA by
5 times almost. However, PRKCe mRNA levels appeared to be higher in alcohol-related cases comparing to control
ones. Color imaging method was used to conduct the quantitative analysis of the lipids contained in the liver
extracts obtained from the organ after lifting of the mice. The results obtained are represented in form of fold of
control and represent the mean SEM (n = 4-6).

Effect of PRKCe Knockdown on EtOH-Induced Hepatic Lipid Changes

Histological analysis suggests that the PRKCe ASO lowered the effect of ethanol on liver fat accumulation.
However, this staining method did not reveal what effects the ASO has on specific lipid pools increased by ethanol
exposure. To resolve this issue, biochemical tests of hepatic triglycerides, fatty acids, cholesterol, and
phospholipids were conducted (Figure 3). Chronic ethanol administration resulted in an increase in all of these
lipids in mice liver. There was only an increase in phospholipids and cholesterol after administering the ASO to
controls but not an increase in cholesterol caused by ethanol administration. The ASO had a significant impact
on lowering triglycerides, free fatty acids and phospholipids accumulation by about 50%. The ASO was also
proved to have a significant impact on several lipid subtypes as well.

Additions of EtOH significantly promoted alterations of each type of fatty acids analysed relative to the
consequences arising from consumption of control diet, which is in accordance with results obtained for the total
FFA measurements (Figure 3a). Moreover, the use of ASO greatly diminished the effects provoked by EtOH for
the great part of these types. Thus, by way of example, the ASO relating to PRKCe diminished by approximately
50% increase of palmitic acid (16:0) accompanying addition of EtOH. This indicates the fact that the influence of
ASO was consistent with the previous results for the FFA pool.
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Figure 3: EtOH's Impact on Important Genes
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Figure 4: EtOH's Impact on Important Genes

The essence of changes is summarised in Figure 4 that reflects actions of EtOH with and without the influence
from ASO targeted at PRKCe on all important markers of the processes which were found to be very important
during the alcohol-induced liver injury. For example, fatty acid synthase (FAS) is one of the main gene of
lipogenesis provoked by alcohol consumption [14]. The reduction of quantity of PRKCe leads to the lowering of
TNFa production which is one of the most critical proinflammatory factors that are likely to take place in regards
to experimental ALD [15]. Thus, the effect of PRKCe ASO as well as chronic EtOH on the gene expression of these
markers was determined. EtOH resulted in the upregulation of the expression of all three genes several times,
as expected. The PRKCe ASO, in contrast, completely inhibited the increase in the levels of expression of FAS and
TNFa induced using EtOH, while this ASO did not have a substantial effect on the increase in the level of PAI-1
expression induced by EtOH under the same conditions (Figure 4).
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Figure 5: Effect of EtOH, with and without PRKCe ASO, on key indicators.

Chronic EtOH's Impact on Hepatic Fibrin Deposition

Previous studies indicated that hepatic inflammation is associated with the fact that PAI-1 inhibits the breakdown
of fibrin [16,17]. Because of the fact that PRKCe ASO does not reduce the levels of PAI-1, therefore the effect of
chronic EtOH on the liver and fibrin deposition was investigated. Confocal photomicrographs that show
immunofluorescent detection of fibrin deposition were obtained and are presented in Figure 5. Long-term
enteral administration of EtOH increased the deposition of fibrin in the liver. In accordance with the results of
PAI-1 expression studies, PRKCe ASO therapy had no effect on the increase in the levels of fibrin deposition.

Response Observed
0

Control ASO ETOH EtOH + ASO

Study Groups

Figure 6: Fibrin Deposition Trend in the Presence of Ethanol

Discussion

Quite a few studies determined that lipid accumulation within liver is essential for the development of ALD.
Hence, animal models which can reproduce early stage of ALD in humans are useful tools to investigate some
mechanisms of action of Ethanol (EtOH) on liver. The mechanisms of ethanol-induced liver injury seem to be the
same both in case of acute and chronic action. For example, the acute EtOH induced steatosis in rat liver can be
prevented by substances which were found to act against the chronic ethanol-induced liver damage. Therefore,
acute alcohol consumption may also mimic initial effects of EtOH on chronic liver injury. Previous studies
suggested that the knock-down of PRKCe reduced the steatosis caused by the single bolus dose of EtOH in mice,
which indicates some possible importance of this protein for the early stages of ALD [18]. It is important to
understand that acute alcohol exposure models may not present all chronic alcohol effects on liver, although
they are valuable for discovering new mechanisms and/or searching for new medications for ALD. Despite the
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fact that the acute bolus model in the study of ethanol-induced changes in liver shoWs”deveIopment of hepatic
steatosis, this model completely lacks more severe diseases like inflammation and necrosis which are probably
not connected with steatosis. Positive effects of the acute model are not sufficient for the further application in
the field of health of human beings and development of alcohol-related liver disease.It was proven that, like in
the acute experiment, silencing PRKCe brings about a process of hepatic steatosis related to periodical exposure
to EtOH (Figure 1). Such state of accelerates both negative and positive reactions in lipid metabolism upon EtOH
exposure. For example, alcohol influences at the same moment fatty acid beta-oxidation in the body inhibiting
this process and activating the activity of fatty acid synthase. In this situation, ASO-treated mice which were
subjected to EtOH consumption demonstrated disappearance of reactions related to the increase of enzyme
level (Figure 4). Inhibition of the lipid pool accumulation occurs because of ASO influence on the inflammatory
process in the liver. Therefore, ASO toxicity demonstrates that PRKCe has indirect effects in the process of
ethanol-induced steatosis.Evidence for a direct role of PRKCe in FAS expression is lacking, although PRKCe has
been shown to mediate TNFa expression and TNFa has previously been reported to increase levels of FAS in
mouse liver. Thus, PRKCe knockdown might lead to reduced FAS production indirectly by inhibiting TNFa
production (Figure 4). Interestingly, PRKCe knockdown led to an increase of cholesterol and phospholipids in the
liver of those animals that received only control diet, but this increase was nevertheless lower than that observed
on EtOH diet (Figure 2). Although the precise role of PRKCe in hepatic lipid metabolism remains incompletely
understood, previous studies suggest that protein kinase C isoforms, including PRKCe, participate in phospholipid
transport and cholesterol efflux [19]. Therefore, the alterations observed in hepatic lipid pools following PRKCe
knockdown may reflect disturbances in these processes. In the present study, PRKCe knockdown partially
attenuated macrovesicular steatosis, whereas microvesicular steatosis appeared to remain largely unaffected
(Figure 1). Microvesicular steatosis is generally associated with impaired mitochondrial fatty-acid oxidation and
may indicate mitochondrial dysfunction, suggesting that this component of ethanol-induced hepatic injury may
occur independently of PRKCe signaling. The accumulation of hepatic protein and lipid following chronic ethanol
(EtOH) exposure may contribute to hepatocellular hypertrophy and increased liver weight. Since PRKCe antisense
oligonucleotide (ASO) treatment did not prevent the EtOH-induced increase in liver size, PRKCe inhibition alone
may not be sufficient to completely prevent the metabolic and structural alterations responsible for
hepatomegaly.

The classical “two-hit” hypothesis proposes that hepatic steatosis represents an initial sensitizing event that
increases susceptibility to subsequent inflammatory and hepatocellular injury. Accordingly, inhibition of steatosis
would be expected to reduce the severity of inflammation and necrosis. Because PRKCe inhibition reduced EtOH-
induced steatosis, it was initially reasonable to hypothesize that it would also attenuate downstream
inflammatory and necrotic changes. Moreover, previous studies have implicated PRKCe in EtOH-induced
apoptosis and macrophage activation. However, the present findings were unexpected, as PRKCe ASO treatment
reduced both hepatic steatosis and TNF-a levels but failed to prevent the development of inflammation and
necrosis (Figure 1). These findings indicate that suppression of steatosis does not necessarily translate into
protection against subsequent hepatic injury and suggest that inflammatory and necrotic pathways may be
activated independently of PRKCe-mediated lipid accumulation.

This interpretation is consistent with previous observations involving diacylglycerol acyltransferase 2 (DGAT2),
an enzyme involved in triglyceride synthesis. Studies have shown that reducing DGAT2 activity decreased hepatic
steatosis in the methionine—choline-deficient model; however, despite the reduction in lipid accumulation, liver
injury associated with inflammation was increased [20]. Thus, hepatic lipid accumulation may not simply
represent a pathogenic mediator of liver injury but may also function as a protective mechanism by temporarily
sequestering potentially lipotoxic fatty acids into relatively inert triglyceride stores. Consequently, the reduction
of steatosis following PRKCe inhibition may not be sufficient to prevent inflammatory and necrotic injury and
may explain why attenuation of lipid accumulation and TNF-a expression did not correspond to complete
histological protection in the present study.[20]. According to the results obtained in this study, the high
concentration of toxic FFAs can occur in the liver because of the inhibition of triglyceride synthesis due to the
absence of DGAT2 expression. In this regard, no increase in the concentration of FFAs was found in the case of
PRKCe ASO-treated animals. Furthermore, changes in the amount of this lipid pool were mainly downward. A
more detailed analysis of some species of FFA proved that ASO reduced the amount of hepatotoxic FFAs, which
appear because of EtOH administration. Therefore, even though there might have been a case of different
approaches being used to avoid fatty liver and severe liver injury in animals in the previous study, this study
cannot be explained by greater quantities of toxic FFAs.Increased hepatic cholesterol might also be another way
inflammation can be maintained in our experiments. Indeed, it was shown that animal models deficient in LDLR
and consuming high-fat and high-cholesterol diet, moreover, producing apolipoprotein E2, showed heavy
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inflammation of the liver tissue due to the same reason that also influenced-the Hep'atotoxi,c_ effect in Alms1
mutant (foz/foz) mice. Mitochondrial cholesterol may have a negative impact on liver tissues [21]. The failure of
PRKCe ASO treatment to suppress the ethanol (EtOH)-induced increase in hepatic cholesterol (Figure 2) may
provide another possible explanation for the persistence of hepatic inflammation despite the reduction in
steatosis. Although the increase in cholesterol observed in the present study was less than two-fold, and
substantially higher cholesterol concentrations have generally been required to induce marked hepatic injury in
previous experimental studies, a contribution of cholesterol-mediated lipotoxicity cannot be completely
excluded. Thus, cholesterol accumulation may represent an additional pathway through which EtOH promotes
hepatic inflammation independently of the reduction in overall steatosis.

An important alternative mechanism may involve plasminogen activator inhibitor-1 (PAI-1), which has been
implicated in nutritional and alcohol-induced hepatic inflammation. PAI-1 is a major inhibitor of fibrinolysis and
promotes the persistence of fibrin matrices within the extracellular environment, thereby potentially
contributing to inflammatory responses, tissue remodeling, and progression toward fibrosis. Previous studies
have demonstrated that prolonged EtOH exposure increases PAI-1 expression and that PAI-1 contributes to the
sensitization of the liver to subsequent inflammatory challenges, including lipopolysaccharide (LPS)-induced
injury [22]. The present findings further suggest that the EtOH-induced increase in PAI-1 expression may occur
through mechanisms that are largely independent of PRKCe. Therefore, PRKCe inhibition may reduce lipid
accumulation without adequately suppressing PAl-1-dependent inflammatory and fibrogenic pathways.The
reduction in steatosis and lipid accumulation observed following PAI-1 knockdown further supports the
possibility that PAI-1 participates in both steatogenic and non-steatogenic responses to chronic EtOH exposure.
Importantly, previous studies have shown that genetic deletion of PAI-1 protects animals against inflammation
and necrosis induced by prolonged enteral alcohol exposure, with effects that extend beyond the reduction of
hepatic steatosis [22]. Collectively, these observations suggest that PAI-1 may mediate the hepatic effects of EtOH
predominantly through inflammatory mechanisms and, to a lesser extent, through its effects on hepatic lipid
accumulation. This distinction may help explain why suppression of PRKCe-mediated steatosis did not completely
prevent hepatic inflammation and necrosis in the present study.Neutrophil recruitment represents another
important component of alcohol-induced hepatic inflammation. In the present study, PAI-1 administration
approximately doubled the number of neutrophils accumulated in the liver following EtOH exposure (Figure 1).
Excessive neutrophil recruitment and activation are recognized contributors to alcohol-associated liver injury, as
activated neutrophils can release reactive oxygen species, proteolytic enzymes, and inflammatory mediators that
promote hepatocellular damage. Consistent with this concept, previous investigations have demonstrated that
inhibition of intercellular adhesion molecule-1 (ICAM-1), an important mediator of leukocyte adhesion and
hepatic recruitment, significantly attenuates the inflammatory response during experimental enteral alcohol
exposure [23].

Interestingly, despite the apparent increase in hepatic neutrophil numbers following PRKCe ASO treatment
during EtOH exposure, this did not result in a corresponding increase in biochemical indicators of hepatocellular
injury, such as serum transaminase levels. One possible explanation is that the total number of hepatic
neutrophils does not necessarily reflect the number of functionally activated or tissue-damaging neutrophils.
Thus, PRKCe ASO treatment may have altered neutrophil accumulation without substantially increasing their
inflammatory activation or hepatotoxic activity. Overall, these findings indicate that PRKCe-dependent regulation
of steatosis is mechanistically distinct from the pathways controlling PAI-1 expression, neutrophil activation, and
hepatic inflammation. The persistence of inflammation and necrosis despite reduced steatosis therefore
supports the concept that alcohol-induced liver injury involves multiple parallel pathways rather than a simple
sequential relationship between steatosis and hepatocellular damage.

Conclusion

In conclusion, the results of the study provide additional evidence in support of the PRKCe's role in steatosis
caused by EtOH. In addition, the study showed that PRKCe knockdown results in no decrease in inflammation,
which is likely because it is unable to inhibit EtOH-induced PAI-1. This means that the idea that lipid accumulation
is the only cause of EtOH-induced inflammation is put into doubt, as it shows that some additional mechanisms
which accompany steatosis could become important. Therefore, it’s necessary to have in mind that It’s possible
that even if those methods would succeed in reducing the steatosis caused by EtOH, they may not help in
preventing the liver from being damaged.
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