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Abstract

Alcohol Use Disorders (AUD) originates due to heavy and uncontrolled 
drinking of alcohol. It is one of the most prevalent mental disorders, which 
predominantly affects men globally. In the review article alcohol use disorders 
and several risk factors like gender, drinking habit, genetic differences, and 
obesity Hepatitis C virus has been described for the provocation of intestinal 
dysbiosis. Alcoholic Liver Disease (ALD) is a spectrum of diseases from 
steatohepatitis to Hepatocellular Carcinoma (HCC). Due to dysbiosis, there 
are microbial changes also taking place in the liver and it further worsens the 
conditions. Treatment involves treating gut dysbiosis and altered balance of the 
micro-organism. The treatment strategy of ALD may also involve a non-dietary 
approach or dietary approach or by microbiota modulation.
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Abbreviations
51Cr-EDTA: 51Cr-Ethylenediamine Tetraacetic Acid; ACC: 

Anterior Cingulate Cortex; ADH: Alcohol Dehydrogenase; ALD: 
Alcoholic Liver Disease; ALDH: Aldehyde Dehydrogenase; ALDH2: 
Aldehyde Dehydrogenase-2; ALT: Alanine Aminotransferase; AST: 
Aspartate Transaminase; AUD: Alcohol Use Disorders; BCAA: 
Branched-Chain Amino Acid; BMI: Body Mass Index; FMT: Fecal 
Matter Transfer; GIT: Gastro Intestinal Tract; HCC: Hepato-Cellular 
Carcinoma; HCV: Hepatitis C Virus; HE: Hepatic Encephalopathy; 
HSD17B13: Hydroxysteroid 17-Beta Dehydrogenase 13; IL-
17: Interleukin-17; IL-6: Interleukin-6; LOLA: L-Ornithine-L-
Aspartate; LPS: Lipo-Polysaccharides; MBOAT7: Membrane-Bound 
O-Acyltransferase Domain- Containing 7; MDA: Malondialdehyde; 
MHE: Minimal Hepatic Encephalopathy; NAFLD: Non-Alcoholic 
Fatty Liver Disease; NASH: Non-Alcoholic Steatohepatitis; NF-
κB: Nuclear Factor Kappa-light chain enhancer of activated B 
cells; NHANES III: The Third National Health and Nutrition 
Examination Survey; NIAAA: National Institute on Alcohol Abuse 
and Alcoholism; PEG: Polyethylene Glycol; PGN: Peptidoglycan; 
PNPLA-3: Patatin-Like Phospholipase Domain-Containing Protein 
3; PPAR-α: Peroxisome Proliferator Activated Receptor-α; Reg3b: 
Regenerating Islet-Derived Protein 3-beta; Reg3g: Regenerating Islet-
Derived Protein 3-gamma; ROS: Reactive Oxygen Species; SCFA: 
Short Chain Fatty Acids; TM6SF2: Transmembrane 6 Superfamily 
Member 2; TNFα: Tumor Necrosis Factor-α

Introduction
Alcohol Use Disorders (AUD) is characterized by heavy alcohol 

use coupled with the loss of control over its intake. It is one of the 
most prevalent mental disorders, which predominantly affects men 
globally. A person suffering from AUD is unable to control the 
consumption of alcohol and thereby affects their health, family, 
friends, and social lives. Therefore, it results in compulsive use of 
alcohol [1,2]. AUD is also accompanied by liver cirrhosis and death 
[3]. AUD is also coupled with a high mortality rate and it was found 
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that in the European Union, in 2004 AUD was accounted for 62% 
of alcohol use [4]. In Nordic Countries, it was found that people 
with AUD were having a shorter life span by 24-28 years than in the 
general population [5]. Due to the difference in socioeconomic status, 
individuals with low socioeconomic status are at a higher risk of AUD 
than high socioeconomic status [6].

Risk Factors for AUD
People with a heavy intake of alcohol are more likely to develop 

AUD which is associated with steatohepatitis, fibrosis, and cirrhosis. 
But, some patients do not develop cirrhosis even after chronic intake 
of alcohol [7]. These are dependent on various factors which are 
discussed below.

Gender
Women consume less alcohol than men and therefore have a 

lower chance of developing AUD [8]. Longitudinal studies have 
discovered that men have a higher prevalence of AUD than women 
[9]. Women are more likely than men to develop hepatotoxicity due 
to lower levels of gastric Alcohol Dehydrogenase (ADH). This is most 
likely due to higher levels of alcohol in the bloodstream increasing 
alcohol bioavailability. This has an impact on hormonal activity 
[10,11]. Estrogen receptors are found in both parenchymal and non-
parenchymal cells. Huge amounts of alcohol can also increase the 
expression of estrogen receptors [12]. Alcohol levels are also affected 
by hormone levels in the body. It was discovered that oestrogen 
therapy raises the risk of alcoholic-induced steatohepatitis, while 
ovariectomy reduces it. Estrogen therapy also stimulates kupffer cells, 
which raises TNF levels. Its inflammatory properties aid in increased 
alcohol permeation via the intestine, resulting in apoptosis [13]. It is 
also reported that male mice have higher levels of hepatoprotective 
betaine-homocysteine methyltransferase [14,15]. The change in the 
ratios of anti-inflammatory ω-3 and pro-inflammatory ω-6 are also 
responsible for AUD development. A report stated that in female 
drinkers, levels of pro-inflammatory were increased, whereas, in 
male drinkers, levels of anti-inflammatory were increased [16]. 
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All these above studies suggest that differences in the hormone, 
hepatoprotective agent, proinflammatory conditions may be a 
responsible difference in male and female Alcoholic Liver Disease 
(ALD) prevalence.

Drinking habit
A study conducted that there is a shift in the drinking pattern of 

heavy drinkers and binge drinkers [17]. According to several surveys, 
binge drinking refers to an episode where men tend to have five or 
more drinks or women tend to have four or more drinks. The Centers 
for Diseases Control in 2010 conducted a survey and estimated that 
one in every six adults is engaged in binge drinking. In this survey, 
it was also found that 50% of college students found themselves 
in binge drinking [18]. Binge drinking is an important risk factor 
for young adults for alcohol dependence and its abuse [19]. In the 
previous section, we have seen that women are prone to deleterious 
effects of heavy drinking. Therefore, younger women are likely to 
binge drinking. It is also supported by the study which suggests that 
hormone levels of female mice contribute to binge drinking [20].

Genetic differences
AUD is dependent on environmental as well as host factors. It was 

found that Hispanics are more prone to AUD whereas monozygotic 
twins have a high probability of cirrhosis as compared to dizygotic 
twins [21]. Aldehyde Dehydrogenase-2 (ALDH-2) is responsible 
for the conversion of Acetaldehyde to Acetic acid. A study reported 
that inactivate form of ALDH-2 (E487K) is responsible for the flush 
reaction, and it was expected that 40% of East Asian shows this effect 
[22]. The PNPLA-3 is a well-known risk factor of Non-Alcoholic 
Steatohepatitis (NASH) is associated with the development of AUD, 
which ultimately leads to cirrhosis [23]. A study from two cohorts 
from Europe found that TM6SF2 and MBOAT7 were responsible 
for cirrhosis [24]. Further, a study on hydroxysteroid 17-Beta 
Dehydrogenase (HSD17B13) found that it is capable of reducing 
alcohol-induced cirrhosis [25].

Obesity
According to the World Health Organization, a person with 

a BMI of more than 25kg/m2 and 30kg/m2 is said to be overweight 
and obese. During the initial diagnosis of steatosis (an early stage of 
AUD), there are high levels of triglycerides present in hepatocytes and 
histologically it was found that 90% of alcoholics suffered from the fatty 
liver [26]. The reports from The Third National Health and Nutrition 
Examination Survey (NHANES III) found that patients with AUD 
that 44.5% obesity prevalence and high liver-related mortality [27]. 
Individuals who consume a lot of alcohol and are overweight have 
their liver enzymes elevated synergistically. This effect is responsible 
for an 8.9-fold increase in serum Alanine Aminotransferase (ALT) 
and a 21-fold increase in serum Aspartate Transaminase (AST) [28].

Hepatitis C virus
When compared to non-drinkers, 1574 Hepatitis C Virus (HCV) 

patients with chronic liver disease who consumed more than 50g 
of alcohol a day had a higher risk of developing fibrosis [29]. HCV 
patients who drink alcohol are found to be 2-3 times more likely than 
non-drinkers to develop AUD [30].

Gastrointestinal Flora and their Useful 
Functions

The Gastro-Intestinal Tract (GIT) has 1014 microorganisms, 
which is approximately said to be equal to the total number of cells 
present in the body [31]. This microbial colony resides in the outer 
layer of the gut lumen of mucus and it is expected to have a total 
mass of 2kg. The microbiome contains 150 times more genes than the 
human genome [32]. It has been proved that these gut microflorae 
act as beneficial factors. They supply essential nutrients like vitamins. 
They also help in metabolizing indigestible food. They also act as a 
protective shield against the colonization of pathogens. They also 
actively help in enhancing immunity. As a result, they are also in 
charge of converting various metabolites that are likely to be absorbed 
into the bloodstream and eventually enter the brain and liver through 
cellular pathways [33].

However, there is a presence of physical barriers between systemic 
circulation and lumen that prevents penetration of bacteria along with 
the nutrients. The intestinal barrier is made of enterocytes, which are 
held by tight junctions and adherens junction. The enterocytes are 
covered by mucus layers which act as a physical barrier and protect 
epithelium against harmful agents and bacteria. This mucus barrier 
has two separate layers. The inner mucus layer is in direct contact 
with the epithelial cell and contains no bacterial colonies, while the 
outer mucus layer is easily washable and contains bacterial colonies 
[34].

The mucus lining of the intestine is made up of secreted and 
membrane-bound mucins, which are formed by goblet cells and 
are responsible for protecting the mucus layer from pathogens and 
preserving its viscosity. Reg3b and Reg3g, which are produced by 
regenerating islets, are also secreted by Paneth cells in the mucus 
layer. They are responsible for maintaining the intestinal homeostasis 
balance and also exert anti-microbial activity [35]. The intestine also 
shows the presence of lamina propria which plays an important role 
in providing immunity against the invading bacteria [36].

Intestinal Dysbiosis due to Alcohol
Intestinal dysbiosis is a disorder in which the microbial 

equilibrium in the gut is disrupted. Excessive alcohol consumption 
is a significant underlying factor in dysbiosis. Microorganisms play 
a significant role in an individual's innate immunity. But due to 
excess alcohol, there are various changes taking place into the gut and 
thereby are responsible for tissue inflammation. The mucus lining 
holds different microbial colonies, however, due to excess intake of 
alcohol, the mucus lining decreases, and thereby the tight junctions 
began to lose their integrity. Owing to hampered gut permeability, 
the microbial colonies can easily permeate into the portal circulation 
with their metabolic by-products. Accompanied with microbes, 
Peptidoglycan (PGN) and Lipopolysaccharides (LPS) are also leaked 
out. They result in the activation of various inflammatory chemicals 
namely IL-1, IL-6, and TNF-α (Figure 1). These chemicals get 
concentrated into the nearby tissue especially in the liver and result 
in inflammation [37]. The altered permeability of the gut can be 
determined using permeability enhancers like mannitol, PEG, and 
51Cr-EDTA. Keshavarzian et al. found that individuals that were 
consuming higher amounts of alcohol were subjected to higher levels 
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of above permeability enhancers in urine [38].

Mutlu et al. have found that the bacterial composition of the 
gut is highly affected by high alcohol intake. They made use of the 
Tsukamoto-French model. The rats where administered ethanol 
intra-gastrically for three weeks. This resulted in the development of 
steatosis coupled with inflammation and mild fibrosis [39]. Yan et al. 
have used a mouse model concluded that there were changes in the 
bacterial composition of the gut. They found that there was a decrease 
in Firmicutes whereas Bacteroidetes were found to increase. Also, 
it was reported that there was a decrease in beneficial bacteria like 
Lactobacillus, Pediococcus, Leuconostoc, and Lactococcus as compared 
to a control group [40]. Grander et al have found that there was the 
suppression of a good bacteria Akkermansia muciniphila which uses 
mucin from the gut as a carbon and nitrogen source. This bacteria 
helps in promoting the thickening of the mucus and also helps in 
maintaining the barrier functioning of the gut [41]. The gut also 
consists of commensal fungi names Mycobiome. Also, other bacterial 
species like Candida spp., Saccharomyces cerevisiae, and Malassezia 
spp. Due to their dysbiosis, they are also responsible for organ damage 
but their mechanism is unknown [42].

Alcoholic Liver Disease
Alcoholic Liver Disease (ALD) involves a spectrum of diseases 

right from steatosis to Hepatocellular Carcinoma (HCC). When 
an individual consumes high amounts of alcohol, he has a greater 
potential of developing ALD. It was found that 35% of heavy drinkers 
tend to develop ALD [43]. The spectrum of ALD includes steatosis, 
steatohepatitis, fibrosis, cirrhosis, and HCC [26].

Steatosis
90% of heavy drinkers develop steatosis due to the deposition 

of fats into hepatocytes. This deposition can be macrovesicular or 

microvesicular. Macrovesicular is due to the deposition of a large fat 
droplet into a hepatocyte whereas Microvesicular is due to deposition 
of many small fat droplets into a hepatocyte [44]. Due to steatosis, 
various enzyme-like AST, ALT, and γ-glutaryl transferase are also 
found to be elevated [45].

Mechanism of alcohol-induced Steatosis: Ethanol is converted 
into acetaldehyde by the action of ADH. Acetaldehyde increases the 
activity of the anterior cingulate cortex (ACC) which is responsible 
for increased alcohol consumption [46]. Ethanol acts on the adipose 
tissue and thereby decreases the level of Adiponectin. This decrease 
results in increased activation of TNF-α and a decrease in PPAR-α. 
Adiponectin and PPAR-α are responsible for β-oxidation of fatty acids. 
Decreased levels of Adiponectin and PPAR-α result in a decrease in 
β-oxidation. This decrease coupled with increase ACC activity results 
in elevation of fat synthesis and increased fat accumulation into the 
liver giving rise to steatosis (Figure 2).

Steatohepatitis and fibrosis
It is a condition characterized by fatty liver coupled with 

inflammation in the liver. Not all individuals suffering from steatosis 
develop steatohepatitis. Only 20-40% of the population experiences 
steatohepatitis [47]. Because of the reduced-oxidation of fatty acids 
caused by ethanol intake, fats accumulate in the liver, resulting in 
steatosis. Furthermore, ROS and free radicals are generated. As a result 
of their action on lipids, MDA and 4-hydroxy nonenal are generated 
as by-products. They are in charge of growing NF-κB counts and 
activating stellate cells. NF-κB cells are effective at releasing cytokines, 
while stellate cells increase the number of neutrophils in the body, 
which causes liver inflammation. When this inflammation becomes 
more serious, it leads to fibrosis of the living tissue [48].

Cirrhosis
Cirrhosis occurs in just 8-20 % of people with steatohepatitis. 

Figure 1: (a) Normal and (b) Altered intestinal functioning.
The above Figure 1 is representative of normal and altered intestinal functioning when a person is consuming a high amount of alcohol. Figure 1a, shows the 
presence of normal functioning that is in absence of alcohol. It consists of the outermost layer of the lumen. It shows the presence of a mucus layer to which 
different microbial gut floras are attached. The intestinal epithelial cells are held together with the help of tight junctions. The base consists of lamina propria which 
is responsible for providing immunity. Due to the presence of a thick mucus membrane and tight junctions, the gut flora is unable to permeate through the cell and 
thereby helping the gut in the various processes like digestion. Figure 1b, shows altered intestinal functioning due to excess alcohol. Due to excess alcohol intake, 
the viscosity of the mucus layer decreases, and also there is a loss of integrity functioning of the tight junction. These results in the permeation of gut microbiota into 
the portal vein. Accompanied with them, metabolic by-products, LPS, and PGN are also permeated. The presence of LPS and PGN is responsible for the activation 
of TNFα and IL which are inflammatory markers. They get accumulated in the nearby tissue and resulting in tissue inflammation.
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When fibrosis has progressed to a greater degree, hepatocytes die, 
resulting in cirrhosis of the liver. The cirrhotic liver is characterized 
by vascular narrowing, ascites, and esophageal varices [49].

Hepatocellular carcinoma
Ethanol is converted into acetaldehyde by the action of ADH. 

This acetaldehyde is further metabolized by ALDH into acetate. It 
was found that acetaldehyde produced is a procarcinogen. Thereby, 
individuals with less level of ALDH enzymes are more prone to 
Hepatocellular Carcinoma (HCC). When ethanol is converted into 
acetaldehyde by the action of ADH, it results in the activation of 
the CYP2E1 enzyme. CYP2E1 metabolizes ethanol to hydroxyethyl 
radical. This radical acts on the fats and causes lipid peroxidation. 
It produces 4-hydroxy nonenal as a byproduct which has a good 
binding affinity to purines and pyrimidines. On binding, it gets 
bound to DNA to form exocyclic etheno-DNA adducts and results in 
uncontrolled cell proliferation which ultimately results in HCC [22].

Microbial changes in the liver
Non-Alcoholic Fatty Liver Disease (NAFLD) and NASH have a 

global prevalence of 25% of liver diseases and important causes of liver 
transplant [50]. There are two hit mechanisms. Primary hit involves 
various stages of liver damage. It consists of lipid abnormalities in 
the liver, accumulation in the liver, obesity, adipokine abnormalities, 
and insulin resistance. Secondary hit consists of oxidative stress 
leading to mitochondrial dysfunction, lipid peroxidation, retention 
of inflammatory cells, and cytokine-mediated recruitment [51]. The 
person with such conditions consumes alcohol was found to show 
increased firmicutes to bacteroidetes ratio which results in increased 
carbohydrate metabolism and increased alcohol concentration [52]. 
Also, when gut dysbiosis takes place in combination with NAFLD 
and NASH, it further damages the liver by increasing more gut 
permeability, oxidative stress, and increased lipogenesis [53].

Patients with ALD also suffer from gut dysbiosis. Thereby, 

causes various abnormal conditions. There was an increase in the 
Enterobacteriaceae family. They are responsible for the secretion of 
pro-inflammatory. Increased Enterobacteriaceae results in increased 
release of the pro-inflammatory and damaging liver via increased 
production of TNF-α and IL-1β [54]. Moreover, reduction in 
Lactobacillus, Bacteroides (good bacteria of the gut), and decreased 
Lachnospiracea and Ruminococcaceae levels are responsible for 
the synthesis of Short-Chain Fatty Acids (SCFA). Decreased levels 
result in decreased synthesis of SCFA and thereby poor gut barrier 
functioning (Figure 3) [40,55,56]. Dysbiosis in cirrhotic patients due 
to high alcohol consumption further worsens the liver condition [57]. 
It was found that the oral microflora was found in the feces. It was due 
to transformation in salivary microbiota, low levels of gastric acid, 
and periodontitis [58].

Chronic HCV is progressive liver fibrosis and cirrhosis. It is 
developed by 20%-30% of untreated fibrosis and cirrhosis patients after 
20 to 30 years. Out of this, 1% to 4% develops HCC [59]. It was found 
that there was an increase in Prevotella and Faecalibacterium whereas 
the decrease in Acinetobacter, Veillonella and Phascolarctobacterium 
[60]. During the end-stage ALD that is HCC, due to leaky gut, 
endotoxemia, and immuno-modulation, this condition further 
gets complexed [61]. It was reported that there is an increase in E. 
coli and LPS serum levels whereas reduced levels of Lactobacillus, 
Bifidobacterium, and Enterococcus were also reported [62]. Hepatic 
Encephalopathy (HE) is an end-stage liver disease that occurs mostly 
due to higher levels of ammonia, amino acid metabolites like indoles, 
oxindoles, and endotoxins. The levels of Klebsiella and Proteus were 
also found to be increased [63].

Treatment
Treatment can be in three ways that are using the non-dietary 

approach, using a dietary approach, or by microbiota modulation in 
the gut. 

Figure 2: Schematic illustration of Alcohol-induced steatosis.
Figure 2 represents the schematic of how the excess of alcohol is responsible for inducing steatosis. Due to the high intake of alcohol, it acts on adipose tissue and 
thereby decreases the levels of Adiponectin. In the liver, there are increased TNF-α and decreased PPAR-α levels. They are responsible for β-oxidation of fatty 
acid. O the other hand, ethanol is converted into acetaldehyde by the action of ADH and acts on ACC which is responsible for alcohol consumption pattern. Due 
to increased ACC and decreased β-oxidation of fatty acid, there is increased fat synthesis which results in a high amount of fat deposition into the liver causing 
steatosis.
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Non-Dietary approach
In this approach, diet is not altered. Patients are given a normal 

diet. It consists of administering disaccharides to the patient [64]. 
Disaccharides include lactulose and lactitol which act by inducing 
the cathartic effect, reducing intestinal transit time, reducing the 
content of toxic compounds, and reducing levels of ammonia. 
Lactulose is partially metabolized by the gut microbiota and results 
in the production of acetate and lactate. This causes a reduction in 
pH inducing an acidic atmosphere into the gut. This results in the 
conversion of ammonia to ammonium and thereby reduces ammonia 
absorption into the body [65]. Bothe et al reported that lactulose 
shows a dose-dependent effect. In the study conducted by his group, 
4g per day administration of lactulose was found to have a positive 
effect for increasing lactate production and decrease ammonia 
production [66].

Dietary approach
Diet plays an important role; thereby modulating diet can be 

beneficial in treating dysbiosis. Therefore, a proper diet helps in the 
modulation of nitrogen metabolism those results in interrupting 
chains of reactions. A proposed diet includes appropriate protein 
intake, increased fiber intake, and the use of foods with prebiotic 
and probiotic effects [67]. The dietary approach can be implemented 
by the administration of protein, branched-chain amino acids, 
l-ornithine-l-aspartate, vitamin, and micro-nutrient.

Protein
Protein intake is extremely important in patients with gut and 

liver conditions. As the catabolism of protein is responsible for the 
increased production of ammonia. The patient should also avoid 
fasting for longer than 3-6 hr. It is reported that 50g of carbohydrate 
in evening snacks can help in substrate utilization and nitrogen 
production [68]. An appropriate protein intake should consist of 1.2-
1.5 g per kg per day. Vegetable protein should be preferred which 
helps in ammonia detoxification and has high fiber content which 
will help in reducing the transit time in the gut [69].

Branched-chain amino acid 
Branched-Chain Amino Acids (BCAA) is used to prevent 

excessive protein catabolism and to reduce ammonia levels in patients. 
Commonly used BCAA are valine, leucine, and isoleucine which are 
indeed essential amino acids [70]. These essential amino acids are 

required for the amidation of glutamine and ammonia detoxification. 
In cirrhosis patients, there are decreased BCAA levels, and this affects 
ammonia detoxification. Therefore, administering BCAA helps in 
increasing ammonia detoxification and helps in liver repairment [71].

L-ornithine-L-Aspartate
L-Ornithine-L-Aspartate (LOLA) is a mixture of 2 endogenous 

amino acids. It is capable of fixing ammonia in the form of urea or 
glutamine [69]. It also activates glutamine production and promotes 
liver regeneration. Also, LOLA takes part in the urea cycle which 
results in increased ammonia detoxification [64].

Vitamin
Vitamin deficiencies are seen with a patient suffering from 

Cirrhosis/HE. It is due to malabsorption and altered hepatic 
functioning. It also affects cognitive function. Such patients are 
administered with vitamin B complex [64].

Zinc
Cirrhosis patients suffer from reduced levels of micronutrients, 

out of which zinc levels have decreased to a drastic level. Glutamine 
synthetase and ornithine transcarbamylase are responsible for 
ammonia detoxification and zinc-dependent enzyme. Therefore, a 
zinc-rich diet and supplements can provide beneficial effects [72].

Microbiota modulation
As such, microbiota plays a vital role in healthy individuals. 

Dysbiosis results in inflammation and liver disorder. Therefore, 
microbiota modulation in the gut will help in controlling the 
inflammation of the gut as well as in the liver [73]. It can be achieved 
by prebiotic, probiotic, probiotic yogurt, and fecal matter transplant.

Prebiotic and probiotic
Prebiotic is the food substrate that selectively is used by the host 

micro-organism. They result in the alteration in the composition of 
the gut microbiota and thereby affecting their activity. Probiotics 
are live micro-organism that is to be ingested in adequate amount. 
They help in increasing the count of good bacteria. Synbiotic refers 
to administering the combination of prebiotic and probiotics [73]. 
They help in reducing the pH of the gut by reducing the pathogenic 
bacteria and thereby beneficial in reducing ammonia. Also, they 
reduce gut dysbiosis and inflammation [74].

Figure 3: Alcohol induced gut dysbiosis.
Binge alcohol intake alters gut microbiota and increase Enterobacteriaceae family’s bacteria which is responsible for the secretion of pro-inflammatory cytokines like 
TNF-α and IL-1β.  Moreover, reduction in Lactobacillus, Bacteroides (good bacteria of the gut), and decreased Lachnospiracea and Ruminococcaceae levels are 
responsible for the synthesis of Short-Chain Fatty Acids (SCFA). Decreased levels result in decreased synthesis of SCFA and thereby poor gut barrier functioning.
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Prebiotic include lactulose, lactitol, fructooligosaccharides, and 
galactooligosaccharides. It was found that combinations of probiotics 
and fructooligosaccharides were effective in treating Minimal Hepatic 
Encephalopathy (MHE). It also helps in improving neuropsychiatric 
function when compared both to placebo and lactulose [75]. Synbiotic 
preparation of probiotics and the aforesaid fermentable fibers would 
reverse the conditions of MHE in 50% of patients. It was found that 
fermentable fibers alone capable to be benefit [76]. Dalal et al. have 
compared prebiotic and probiotic. They found that probiotics helped 
in improving the recovery time. Also, there were decreased plasma 
ammonia concentrations with no reported mortality [77,78].

Probiotic yogurt
Bajaj et al. have studied the effect of probiotic yogurt in cirrhosis 

patients. A randomized trial was conducted for 60 days. Individuals 
were administered 350g per day of prebiotic yogurt for 60 days. It was 
found to have reversed MHE and useful in reducing the levels of E. 
coli [79].

Fecal matter transfer 
Fecal Matter Transfer (FMT) is a process of transplantation of 

fecal material, which contains bacteria from a healthy individual, to a 
recipient. It is an effective approach for the treatment of microbiota 
dysbiosis and ulcerative colitis. It acts by establishing strains of 
beneficial bacteria and aids in the production of antimicrobial 
components [80]. Ferrere et al. have conducted a study on FMT using 
mice. They took feces from healthy alcohol-resistant mice and it was 
transplanted to alcohol-sensitive mice. This process was repeated 
thrice a week for three weeks. It was found that FMT had prevented 
dysbiosis of microbiota and hepatic steatohepatitis [81].

Conclusion and Future Perspective
Microbiota dysbiosis is caused by excessive alcohol consumption 

which further alters membrane permeability. Steatosis, steatohepatitis, 
fibrosis, cirrhosis, and HCC are all diseases associated with ALD. 
Non-dietary, dietary approach and/or microbiota modulation in 
the gut can be a good strategy in controlling dysbiosis and further 
complications.
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